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World-Class Quality and Performance
Affordable Price
A Wide Range of Selections

Originally known and founded in 1975 as Good Will Instrument, GW Instek is the first professional
manufacturer in Taiwan specializing in electrical test and measurement instruments. GW Instek began
as a manufacturer of power supplies and quickly expanded into developing high precision electronic test
and measurement instruments. After 45 years in the test and measurement industry, GW Instek has
grown to become one of the most recognized manufacturers of instruments in the world. Today,

GW Instek has more than 300 items ranging from oscilloscopes, spectrum analyzers, signal sources,
DC power supplies, AC power sources, digital meters, LCR meters, other specific application meters to
video surveillance systems.

Think of the word "innovation" and it's easy to think of R&D, new inventions, faster processing and
groundbreaking technologies. At GW Instek, we focus on another type of innovation that is based on
flexibility, manageability and efficient performance in real-world test applications. We call this
“customer-focused" innovation and we strongly believe in it. By listening to our customers around the
world, we are able to anticipate their needs and respond quickly to emerging trends. So when one of
our customers introduces an exciting new technology, GW Instek is ready to test it.

Whether our customers are designing products with the ability to change people's lives, educating and
training the engineers of tomorrow, or discovering new technologies that solve complex problems,
GW Instek can be trusted to perform reliably and accurately in even the most demanding test
environments., How can we be sure? We have the numbers to back it up. Actually, we have just one :
40. That's the number of in-house quality and performance verification tests each GW Instek product
must pass before it leaves our facilities. This thorough process starts with environmental, safety and
durability testing in the product design phase, through to burn-in and shipping tests ahead of final
inspection and packing. Furthermore, our two manufacturing facilities in Taiwan and China all adhere
to ISO quality and environmental management standards, as well as European CE safety regulations.
That's why GW Instek products can be trusted to test.

At GW Instek, quality is reflected not in higher cost, but in greater value, We pride ourselves on the
quality, reliability and affordability of our test and measurement instruments. With each of our products
often in use for decades, it's not hard to understand the importance of measuring a product's value not
by price, but by lifetime cost. This importance is deep-rooted to us; we have consistently produced
products with some of the industry's lowest total cost per ownership. Reducing the total cost per
ownership of our products allows us to provide exceptional value, reliability and performance with
leading service and support over the lifetime of a product. That's why year after year, GW Instek can be
trusted to perform reliably.

The industries we serve are as diverse as they are specialized. Our experience and expertise allow us to
deliver high-performance test solutions that address the unique requirements of each client. GW Instek
provides customized solutions that are backed by reliable products, comprehensive after-sales support,
warranty, calibration services, and one of the industry's lowest Total Cost per Ownership.

Good Will Instrument Co., Ltd. | Simply Reliable



GYINSTEK

Simply Reliable

45 Years of Reputation

& Trust

We take prides in creating more than 45 years of satisfied customer experiences throughout the world. Today, GW Instek is considered the most Reliable Brand
for professional measurement instruments with supreme quality and the lowest TCO - Total Cost per Ownership.
We invite you to be part of GW Instek success story and help perpetuate this value.

| ha—

nuB"lE Uncompromised

Durability

With an overriding commitment to provide highly durable products, GW Instek is your most Reliable choice when it comes to selecting the best
measurement instruments with the lowest TCO - Total Cost per Ownership. Highly durable products mean long product lifetime capable of
reducing operation & maintenance costs. This is definitely what you need to consider before investing.

Your Most Trustworthy

Partner

Being your most trustworthy and Reliable Partner, GW Instek promises to proactively provide insightful business solutions and products with the
lowest TCO - Total Cost per Ownership, assisting your business to thrive in the highly competitive world. From feasibility evaluation, product selection,
solution adaptation to timely after-sales service, we are dedicated to serving each individual customer and making your professional life easier than ever.
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Milestones

1975
1983
1985
1989
1991
1993

1996
1998
1999

2000

2001
2002
2003

2004
2005

2006
2007

2009
2010
2011

2012

2013

2074

2015
2016
2017
2018
2019

Good Will Instrument Co., Ltd was established as a Power Supply manufacturer.
The Kaohsiung branch was established.

The Taichung branch was established.

Good Will Southeast Asia (Malaysia) was established.

Instek America Corp. was established.

Taiwan headquarters was 1S0-9002 certified.
Granted the National Small and Medium Enterprise Award.
Granted the Industrial Technology Advancement Award of Distinction.

Good Will Southeast Asia (Malaysia) was 1SO-9002 certified.

Taiwan headquarters was 1SO-9001 certified.

Taiwan headquarters was 1SO-14001 Environmental Management certified.

Good Will Instrument Co., Ltd. delivered Initial Public Offer on Taiwan's Over-The-Counter Security Exchange (OTC).
The CNLA Electricity Calibration Laboratory certification was granted.

Good Will Instrument was went public on the Taiwan Stock Exchange.

Good Will Instrument Suzhou was established.

Taiwan headquarters was 1SO-9001 : 2000 certified.

Suzhou subsidiary was I1SO-9001 : 2000 certified.

Instek Electronics Shanghai was established.

TR Ve
Global operational headquarters was established in Talwan mgﬂfﬂ@"

The brand new CIS (Corporate Identity System) was Jﬂtﬁdu 1 —-
T | Ll

.........

Instek Japan Corporation was established.
Good Will Instrument Korea was establlshed e e T

The Group Quality Award of Business Excellerme De;@rrgancé Mﬁdel from the Chinese Society for Quahty was granted
Marketing office was set up in India.

GW Instek won Taiwan Excellence Award for GDS-1000-U Series, AFG-30 , PEL-2000 Series. g_._r;&(iDM-SZ_G_L -

GW Instek won Technology Innovation Award for GDS-3000 Series and @spﬁﬁz‘ FEE
Acquired Japan TEXIO technology corporation. -

Instek Digital was merged to become a member of GW Instek business group.
GW Instek cooperated with Hitachi and EMIC to establish GW Alliance in Suzhou, China.
GW Instek won Technology Innovation Award for PPH-1503 and AFG-2225.

GW Instek won Technology Innovation Award (Gold) for GDS-300 full touch screen oscilloscope.
European subsidiary was established in the Netherlands.

GW Instek won Taiwan Excellence Award for GDS-300/200 Series and PEL-3000 Series.
GW Instek won Taiwan Excellence Award for GDS-2000E Series and GSP-9330.

GW Instek won Taiwan Excellence Award for C-1100 and GPM-8213.

GW Instek won Taiwan Excellence Award for C-1200 and GDM-906X Series.

GW Instek INDIA LLP was established.
GW Instek won Taiwan Excellence Award for GPT-12000 Series and SKTS-5000.




Global Network

Europe Subsidiary = Malaysia Subsidiary  India Subsidiary China Subsidiary Japan Subsidiary Korea Subsidiary U.S.A. Subsidiary
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Product Mix

OSCILLOSCOPES

» Digital Storage Oscilloscope

» Mixed-signal Oscilloscope

* Mixed-domain Oscilloscope

» Handheld Digital Storage Oscilloscope
® Oscilloscope Education And Training Kit

AL TS

SPECTRUM ANALYZERS & COMMUNICATION TESTERS

* 3.25 GHz Spectrum Analyzer o ASK/FSK/TPMS Tester
* 3 GHz Spectrum Analyzer * |oT LoRa Tester
* 1.8 GHz Spectrum Analyzer » RF Training System

SIGNAL SOURCES

# Arbitrary Function Generator * Analog Function Generator
® Multi-Channel Function Generator * Audio Generator

o USB Modular Arbitrary Function Generator ~ ® RF Signal Generator

* DDS Function Generator

— DC POWER SUPPLIES AC POWER SOURCES

=§ s Programmable & Single Channel DC Power Supply ® AC + DC Power Source
= —— e 3 » Non-Programmable & Single Channel DC Power Supply * AC Power Source
- - » Programmable & Multiple Channel DC Power Supply _
® Non-Programmable & Multiple Channel DC Power Supply DC ELECTRONIC LOADS

- * DC Electronic Load

DIGITAL MULTIMETERS § SAFETY TESTERS

 Benchtop Digital Multimeter = AC[DC/IR/GB Electrical Safety Analyzer ~ ® AC Ground Bond Tester
= Handheld Digital Multimet * AC/DC Withstanding VoltagefInsulation * Multiplex Scanner Box
= Digital Clamp Meter Resistance/Ground Bond Tester ® Leakage Current Tester
LCR METERS OTHER METERS

* DC Milli-Ohm Meter  » AC Power Meter » Frequency Counter
* Benchtop LCR Meter « Battery Mater = Automatic Distortion  » Logic Probe & Pulser

® Digital IC Tester Mater ® AC Ground Bond Tester
® Handheld LCR Meter ® Precision Current * AC Millvolt Meter

Shunt Meter « Digital Power Meter

Good Will Instrument Co., Ltd. | Simply Reliable



Model Number Index

ADB-002 Accessory - DC Block BNC 50 Ohm 10MHz to 2.2GHz 837
ADB-008 Accessory — DC Block N-TYPE 50 Ohm 10MHz to 6GHz B37
ADB-003 Accessory - DC Block SMA 50 Ohm 0.1MHz to 8GHz B37
ADP-001 Accessory ~ Adaptor, 500, BNC(J/F) - N(P/M) B37
ADP-002 Accessory — Adaptor, 500, SMA(J/F) - N(P/M) 837
ADP-003 Accessory ~ Adaptor, 500, N(J/F) - SMA(I/F) C40
ADP-101 Accessory — Adaptor, 750 BNC - 500 BNC(P/M B37
AFG-125 25MHz, Single Channel, USB Modular Arbitrary Function C26
Generator
AFG-125P 25MHz, Single Channel, USB Modular Arbitrary Function C26
Generator Plus Power Supply
AFG-2005 5MHz Arbitrary Waveform Function Generator 2
AFG-2012 12MHz Arbitrary Waveform Function Generator c23
AFG-2025 25MHz Arbitrary Waveform Function Generator 2
AFG-2105 5MHz Arbitrary Waveform Function Generator with Sweep €23
Mode, AM/FM/FSK Modulation & Ext. Counter
AFG-2112 12MHz Arbitrary Waveform Function Generator with Sweep C23
Mode, AM/FM/FSK Modulation & Ext. Counter
AFG-2125 25MHz Arbitrary Waveform Function G with Sweep €23
Mode, AM/FM/FSK Modulation & Ext. Counter
AFG-2225 25MHz True Dual Channel, Arbitrary Function Generator c23
AFG-225 25MHz, Dual Channel, USB Modular Arbitrary Function C26
Generator
AFG-225P 25MHz, Dual Channel, USB Modular Arbitrary Function C26
Generator Plus Power Supply
AFG-3031 30MHz Single Channel Arbitrary Function Generator o)
AFG-3032 30MHz Dual Channel Arbitrary Function Generator c7
AFG-3021 20MHz Single Channel Arbitrary Function Generator c7
AFG-3022 20MHz Dual Channel Arbitrary Function Generator c7
AFG-3051 50MHz Arbitrary Function Gi it C14
AFG-3081 80MHz Arbitrary Function Generator C14
APS-001 Accessory ~ GPIB interface card D64
APS-002 Accessory — RS-232 [ USB interface card D64
APS-003 Accessory - Output Voltage Capacity (0 ~ 600Vrms) D64
APS-004 Accessory - Output Frequency Capacity (45-999.9Hz) D64
APS-007 Accessory - RS-232 interface card Dé4
APS-7050 500VA Programmable Linear AC Power Source D63
APS-T100 1000VA Programmable Linear AC Power Source D63
APS-7050E 500VA AC Power Source D67
APS-T100E T000VA AC Power Source D67
APS-7200 2000VA Programmable Linear AC Power Source D63
APS-7300 3000VA Programmable Linear AC Power Source D63
ASR-001 Accessory — Air inlet filter D60
ASR-2050 500VA Programmable AC/DC Power Source D59
ASR-2100 1000VA Programmable AC/DC Power Source D58
ASR-2050R S00VA Programmable AC/DC Power Source for 3U 1/2 Rack D58
Mount
ASR-2100R 1000VA, Programmable AC/DC Power Source for 3U 1/2 Rack D59
Mount

ATA-001 Accessory — Antenna, General FM Antenna, BNC(M) B37

ATN-100 Accessory - Adaptor, 10dB Attenuator, 500, N()/F)-N(P/M) B37

c-1100 ASK/FSK/TPMS Tester B26

C-1200 loT LoRa Tester B31

C-1201 Accessory — USB | /O Extension Box B31

DS2-08LA Accessory — 8-Channel Logic Analyzer, Includes 8-channel ~ A40
Logic analyzer card (GLA-08) and 8 channel Logic analyser
probe(GTL-08LA)

DS2-16LA Accessory ~ 16-Channel Logic Analyzer, Includes 16-channel A40
Logic analyzer card (GLA-16) and 16 channel Logic analyser
probe(GTL-16LA)

DS2-FGN Accessory ~ DDS Function Generator, SMHz, Ad0
sine/square/triangle/pulse function

DS2-FH1 Accessory ~ Module extension bay & USB Type A to Type A/B A40
cable

Ds2-GPIB Accessory - GPIB Interface Ad0

DS2-LAN Accessory - Ethernet & SVGA Output A40

D53-PWR Accessory — Power Analysis Software: Power A4D
quality/Harmonic/Ripplefin-rush current measurement

D53-SBD Accessory — Serial Bus Analysis software 12C / SPIf UART  A40
{for 4 channel model only)

GAD-201G Automatic Distortion Meter E6S

GAG-810 1MHz Audio Generator with Low Distortion 37

GAK-001 Accessory - Adaptor, 5002 Termination, N{P/M) B37

GAK-002 Accessory - Adaptor, Cap with Chain, N{P/M) B37

GAK-003 Accessory - Adaptor, 500 Termination, BNC(P/M) A40

GAP-001 Accessory - AC-DC Adaptor AdQ

GBK-001 Accessory - GRF-1300 Experiment Text Book of Teacher B37
Version

GBK-002 Accessory - GRF-1300A Experiment Text Book of Teacher ~ B37
Version

GBM-3080 80V Battery Meter E58

GBM-3300 300V Battery Meter E58

GBM-01 Accessory - 4 Wire (kelvin clip) Test Lead, 90V (max.), ES9
Approx. 1100mm

GBM-02 Accessory - 4 Wire (single pin) Test Probe, 80V (max.), E59
Approx. 1100mm

GBM-03 Accessory - 4 Wire (twin pin) Test Probe, 300V (max.), E59
Approx, 1400mm

GBM-S1 Accessory - Short Bar (for GBM-02/GBM-03) ES9

GCL-001 Accessory ~ Vertical Calibration Cable Ad0

GCM-403 Digital Clamp Meter E19

GCM-407 Digital Clamp Meter with True RMS Measurement E20

GCP-020 Accessory - Current Probe, 40Hz ~ 40KHz, 240A Add

GCP-100 Accessory - Current Probe, DC ~ 100KHz, 100A Ad4

GCP-1030 Accessory -- Current Probe, DC ~ 100MHz, 30Arms Add

GCP-206P Accessory — Current Probe - Power Supply, 2 Channel Power A44
Supply for GCP-530/1030

GCP-300 Accessory — 300kHz/400A Current probe

GCP-425P Accessory — Current Probe - Power Supply, 4 Channel Power A44
Supply for GCP-530/1030

GCP-500 Accessory - 500kHz/200A Current probe

GCP-530 Accessory - Current Probe, DC ~ 50MHz, 30Arms Ad4

GCP-1000 Accessory -- 1MHz/700A Current probe

GCT-5040 AC Ground Bond Tester E45

GDB-03 Oscilloscope Education & Training Kit A39

GDM-01 Accessory - Calibration Key E73

GDM-TL1 Accessory - Test Lead Set E73

GDM-3508 3 3 Digit (1,999 Counts) Handheld Digital Multimeter E17

GDM-357 3 % Digit (1,999 Counts) Handheld Digital Multimet E17

GDM-360 6,000 Counts Handheld Digital Multimeter with True RMS ~ E17
Measurement and RS-232C Interface

GDM-397 3 3/4 Digit (4,000 Counts) Handheld Digital Multimeter with E17
R5-232C Interface

GDM-398 3 3/4 Digit (4,000 Counts) Handheld Digital Multimeter E17

GDM-452 4 J4 Digit (19,999 Counts) Handheld Digital Multimeter E17

GDM-461 22,000 Counts Handheld Digital Multimeter with True RMS  E17
Measurement and RS-232C Interface

GDM-8245 50,000 Counts Dual Display Digital Multimeter E15

GDM-82554 5 J Digit (199,999 Counts) Dual Measurement Multimeter ~ E9

GDM-8261A 6 % Digit (1,200,000 Counts) Dual Measurement Multimeter E7

GDM-8341 50,000 Counts Dual Measurement Multimeter E13

GDM-8342 50,000 Counts Dual Measurement Multimeter E13

GDM-8351 5 J4 Digit (120,000 Counts) Dual Measurement Multimeter  E11

GDM-9060 6 J4 Digit (1200,000 Counts) Dual Measurement Multimeter E3

GDM-5061 6 J4 Digit {1200,000 Counts) Dual Measurement Multimeter E3

GDs-207 70MHz, 2-Channel, Full Touch Panel, Digital Storage A27
Oscilloscope

GDS-2072A 70MHz, 2-Channel, Digital Storage Oscilloscope A7

GDS-210 100MHz, 2-Channel, Full Touch Panel, Digital Storage A27
Oscilloscope

GDS-220 200MHz, 2-Channel, Full Touch Panel, Digital Storage A27
Oscilloscope

GDS-307 70MHz, 2-Channel, Full Touch Panel, Digital Storage A27
Oscilloscope

GDS-310 100MHz, 2-Channel, Full Touch Panel, Digital Storage A27
Oscilloscope

GDS-320 200MHz, 2-Channel, Full Touch Panel, Digital Storage A27
Oscilloscope

GDM-SC1A Accessory - Scanner Card, 16+2 Channels E77

GDP-025 Accessory -- 25MHz High Voltage Differntial Probe Add

GDP-040D Accessory - 40MHz High Voltage Differntial Probe Add

GDP-050 Accessory - 50MHz High Voltage Differntial Probe LEr)

GDP-100 Accessory - 100MHz High Voltage Differntial Probe Add

GDS-1052-U 50MHz, 2-Channel, Digital Storage Oscilloscope A37

GDS-1072-U 70MHz, 2-Channel, Digital Storage Oscilloscope A37

GDS-1102-U 100MHz, 2-Channel, Digital Storage Oscilloscope A37

GDS-1072A-U 70MHz, 2-Channel, Digital Storage Oscilloscope A3S

GDS-1102A-U 100MHz, 2-Channel, Digital Storage Qscilloscope A35

GDS-1152A-U 150MHz, 2-Channel, Digital Storage Oscilloscope A3s

GDS-10728 70MHz, 2-Channel, Digital Storage Oscilloscope A29

GDS-1054B 50MHz, 4-Channel, Digital Storage Oscilloscope A29

Simply Reliable | Good Will Instrument Co., Ltd.
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Model Number Index

GDS-10748 70MHz, 4-Channel, Digital Storage Oscilloscope A29 GLN-5040A Accessory - Line Impedance Stabilization Network B37
GDS-11028 100MHz, 2-Channel, Digital Storage Oscilloscope A29 GLP-1A Logic Probe & Pulser E61
GDS-11048 100MHz, 4-Channel, Digital Storage Oscilloscope A29
CDS12028  200MHz, 2.Channel, Diita Storage Osclloscope 25 co .|
GDS-2074A 70MHz, 4-Channel, Digital Storage Oscilloscope A7 GOM-804 50,000 Counts Programmable D.C. Milli-Ohm Meter E53
GDS-2102A 100MHz, 2-Channel, Digital Storage Oscilloscope A7 GOM-805 50,000 Counts Programmable D.C. Milli-Ohm Meter E53
GDS-2104A 100MHz, 4-Channel, Digital Storage Oscilloscope A7 GOS-6051 50MHz, 2-Channel, Readout Analog Oscilloscope with A37
GDS-2202A 200MHz, 2-Channel, Digital Storage Oscilloscope A7 Cursor M ement and Frequency Counter
GDS-2204A 200MHz, 4-Channel, Digital Storage Oscilloscope AT
GDS-23024 300MHz, 2-Channel, Digital Storage Oscilloscope A7
GDS-2304A 300MHz, 4-Channel, Digital Storage Oscilloscope A7 GPA-501 Accessory -- Power Adapter, DC Output: 5V/2A C40
GDS-2072E 70MHz, 2-Channel, Digital Storage Oscilloscope A25 GPA-502 Accessory ~ Universal Power Adapter, DC Qutput: 5V/2A  C40
GDS-2074E 70MHz, 4-Channel, Digital Storage Oscilloscope A25 GPC-3060D 375W, 3-Channel, Linear D.C. Power Supply D56
GDS-2102E 100MHz, 2-Channel, Digital Storage Oscilloscope A25 GPC-6030D 375W, 3-Channel, Linear D.C. Power Supply D56
GDS-2104E 100MHz, 4-Channel, Digital Storage Oscilloscope A25 GPD-23035 180W, 2-Channel, Programmable Linear D.C. Power Supply D47
GDS-2202E 200MHz, 2-Channel, Digital Storage Oscilloscope A25 GPD-3303D 195W, 3-Channel, Programmable Linear D.C. Power Supply D47
GDS-2204E 200MHz, 4-Channel, Digital Storage Oscilloscope AZ5 GPD-33035 195W, 3-Channel, Programmable Linear D.C. Power Supply D47
GDS-3152 150MHz, 2-Channel, Visual Persistence Oscilloscope AS GPD-43035 195W, 4-Channel, Programmable Linear D.C. Power Supply D47
GDS-3154 150MHz, 4-Channel, Visual Persistence Oscilloscope A5 GPE-1326 192W, Single Channel, Linear D.C. Power Supply D53
GDS-3252 250MHz, 2-Channel, Visual Persistence Oscilloscope A5 GPE-23Z3 192W, 2-Channel, Linear D.C. Power Supply D53
GDS-3254 250MHz, 4-Channel, Visual Persistence Oscilloscope AS GPE-3323 217W, 3-Channel, Linear D.C. Power Supply D53
GDS-3352 350MHz, 2-Channel, Visual Persistence Oscilloscope AS GPE4323 212W, 4-Channel, Linear D.C. Power Supply D53
GDS-3354 350MHz, 4-Channel, Visual Persistence Oscilloscope A5 GPF-700 Accessory - Protection Films for 7" Touch Screen A40
GDS-3502 500MHz, 2-Channel, Visual Persistence Oscilloscope A5 GPL-5010 Accessory - Transient Limiter B37
GDS-3504 500MHz, 4-Channel, Visual Persistence Oscilloscope AS GPM-001 Accessory ~ Test Fixture (Universal or Europe type socket)  E73
GPM-8213 Digital Power Meter E62
R GPPIS6  Single-Output Programmable DC Power Supply 48
GET-001 Accessory -- Extended Terminal for 30V/80V/160V models D20 GPP-2323 Dual-Output Programmable DC Power Supply D48
GET-002 Accessory - Extended Terminal for 250V/800V models D20 GPP-3323 Three-Output Programmable DC Power Supply D48
GET-003 Ac y - Extended Uni | Power Socket D860 GPP-4323 Four-Output Programmable DC Power Supply D48
GET-004 Accessory -- Extended European Power Socket D60 GPR-0830HD 240W Linear D.C. Power Supply D41
GET-005 Accessory -- Extended European Terminal for 30V/80V/160vV D20 GPR-11H30D 330W Linear D.C. Power Supply D41
models GPRI810HD  180W Linear D.C. Power Supply D42
o
GFC-8010H 120MHz Digital Frequency Counter £ gmoo ;ﬁ 'l'f"w T Voo Tpyls g
; inear D.C. Power Supply D41
GFC-8131H 1.3GHz Intelligent Counter En GPR3510HD  350W Linear D.C. Power Supply D41
GFC-8270H 2,7GHz Intelligent Counter E72 g PP
GPR-6030D 180W Linear D.C. Pawer Supply D42
igrinbiagy Mrix Fariction Genarstor 4 GPR-6060D 360W Linear D.C. Power Supply D41
GFG-8216A 3MHz Function Generator with Counter a3 s Py
GFG-8219A 3MHz Function Generator with Counter, Sweep Mode & €33 R SERWCbmar . Ol e
AM/FM Modulation ! GP5-001 Accessory - Knob, Voltage /Current Protection Knob D83
GFG-$250A SMHz Function Generator with Counter et :z:gx ;;: Em; g‘g' m: 23:::; o
S in?:l\:l;:::::;g:: erssor with Counter, Spwep Mode & = GP5-3030 90W Linear D.C. Power Supply, Analog Display D43
GPS-3030D S0W Linear D.C. Power Supply D43
CIT I om0 ey
GHT-108 Accessory - H.V. Wirirlg Lead, Approx. 500mm E73 GPsS-2303 180W, 2-Channel, L!HWI' D.C. Power Supply D55
GHT-109 Accessory - G.B Wiring Lead, Approx. 450mm E73 GPS-3303 195W, 3-Channel, h‘near D.C. Power Supply D55
GHT113 Accessory - High Voltage Test Pistol, Approx, 1000mm E73 GPS-4303 200W, 4-Channel, Linear D.C, Pawer Supply D55
GHT-114 Accessory -- High Voltage Test Lead, Approx, 1000mm E73 GPT-9601 100VA AC Withstanding Voltage Tester E47
GHT-115 Accessory - High Voltage / Contiunity Test Lead, Approx.  E73 GPT-9602 100VA AC/DC Withstanding Voltage Tester E47
1000mm GPT-8603 100VA AC/DC Withstanding Voltage/ Insulation Resistance  E47
. Tester
e m:ﬂq High Nefuge Teut L (Blackccnip) Appsc B GPT8612 100VA AC Withstanding Voltage/ Insulation Resistance E47
GHT-116R Accessory -- High Voltage Test Lead (Red only), Approx. E73 Tester
1500mm GPT-8201 200VA AC Withstanding Voltage Tester E41
GHT-117 Accessory -- H.V Adaptor (Universal or Europe type socket)  E73 GPT-9802 20VAAC/DC Withstanding Vokage Tester E41
GHT-118 Accessory - H.V | G.B. Adaptor (Universal or Europetype  E73 GPT-9803 ?“‘:‘Vﬁ AC/DC witt g Voltage/ 1 Resistance  E41
saor.het] ester
GHT-119 Accessory - Remote Terminal Cable, Approx. 500mm E73 GPT-9804 200VA AC/DC Withstanding Voltage/ Insulation Resistance/ E41
GHT-205 Accessory - High Voltage Test Probe, Approx. 1100mm  E73 Ground Bond Tester
GPT-9901A 500VA AC Withstanding Voltage Tester EN
a | GPTSS0A  S00VAAC/DC Withsanding Vol Testr 2
GIT-5060 Accessory -- |solated transformer B37 GPT-9903A 500VA AC/DC Withstanding Voltage/ Insulation Resi e E41
Tester
ck | GPT9%04  SO0VAAC/DC Withstanding Vokage/Insulatin Resisance/ 41
Ground Bond Tester
GKT-001 m;:ycsggal Kit Set, Including ADP-002, ATN-100,  B37 ST e wml::L 5 Iflcty saz:; Imli i
2 N GPT-12002 AC/DC Electrica Analyzer B7
GKT-002 :m;gw CATV Kit Set, Including ADP-001, ADP-101, GTL- B37 G 7008 AC/DC/IRE! ednl:::ﬁ s‘ff“f ‘:_:; hm";’m 57
S : . GPT-12004 AC/DC/IR/GB Electrical Safety Anal E37
GKT-003 ?mgwaB Kit Set, Including GAK-001, GAK-002, GTL- B37 CPW-001 Accessory ~ UL/CSA Power Cord, 3000mm D23
GKT-008 Accessory - EMI Probe Kit Set, Including ANT-04, ANT-05,  B37 SPW-OIx Accessory - VDE Power Cord, 3000mm s
PR-01, PR-02, ADP-002, GTL-303 GPW-003 Accessory - PSE Power Cord, 3000mm D23
G Ky Dot v E
Goie oy ke 1, 45
GRA-402 Accessory - Rack Ada) Kit, 19", 4U Size E73
GLA-0B Accessory -- Logic Analyzer Card, 8-Channel Logic Analyzer ~ A40 GRA403 mso: - Rack Mam Kit, 19", 4U Size D87
i GRA-404 Accessory - Rack Mount Kit, 19", 4U Size £73
GLA-16 Accessory -- Logic Analyzer Card, 16-Channel Logic Analyzer A40 CRA-407 Accessory - Rack Adapter Kit, 19", 4U Size D87
Card b NE%16LA GRA-408 Accessory ~ Rack Adapter Kit, 19", 4U Size D87
GLC01 Accessory -- “"'ls“":":"l" E73 GRA409 Accessory - Rack Adapter Kit, 19", 4U Size D87
cLees Accassary ol s GRA410.E Accessory ~ Rack Mount Kit (EIA), 19", 3U Size D87
GLC-9000 Leakage Current Tester E49 GRA410 Accessory ~ Rack Mount Kit (JIS), 19%, 3U Size D87
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GRA4T1
GRA-413

GRA414E
GRA-414

GRA-415
GRA417
GRA418-E
GRA-418-
GRA419-E
GRA-419

GSC-006
GSC-008
GSC-009
GSC-010
Gscom
GSC-014
GSP-730
G5P-818
GS5P-93008
GSP-9330

GTL-08LA

GTL-16E
GTL-101

GTL-103
GTL-104A

GTL-105A
GCTL-108A
GTL-110
GTL-115
GTL-116B
GTL-116R

GTL-117
GTL-120

GTLI21
GTL122

GTL-123
GTL-130

CTL131
CTL-132
CTL-134
GTL-16LA

Accessory - Rack Mount Kit, 19", 6U Size Ad0
Accessory - Rack Mount Kit (EIA+IS), 19%, 3U Size for PEL- D87
am

Accessory - Rack Mount Kit (EIA), 19", 3U Size for PEL- D87
3021/3041/3111

Accessory -- Rack Mount Kit {JIS), 19", 3U Size for PEL- D&7
3021/3041/3111

Accessory -- Rack Mount Kit, 19", 6U Size B37
Accessory - Rack Mount Kit, 19", 4U Size E73
Accessory - Rack Mount Kit (EIA), 19", 2U Size D&7
Accessory - Rack Mount Kit (]IS}, 19", 2U Size D87
Accessory - Rack Mount Kit (EIA), 19", 2U Size E73
Accessory - Rack Mount Kit (JIS), 19", 2U Size E73
Accessory - Rack Mount Kit, 19", 6U Size Ad0
Accessory -- Rack Mount Kit, 19", 2U Size E73
Accessory - Rack Mount Kit, 19", 2U Size D87
Accessory - Rack Mount Kit, 19", 2U Size D87
Accessory -- Rack Mount Kit, 19", 2U Size Ad0
Accessory - Rack Mount Kit, 19", 2U Size D87
Accessory - Rack Mount Kit, 7U Size D87
Accessory - Rack Mount Kit, 9U Size D87
Accessory - Rack Mount Kit {JIS) D87
Accessory - Rack Mount Kit (EIA) D87
Accessory - Rack Adapter Kit c41
Accessory - Rack Mount Kit, 19", 3U Size E73
Accessory - Rack Mount Kit (JIS), 19", 3U Size D&7
Accessory - Rack Mount Kit {EIA), 19", 4U Size D87
Accessory -- Rack Mount Kit 19", 2U Size E73
Accessory - Rack Mount Kit (JIS), 19", 4U Size D87
Accessory - Rack Mount Kit (EIA), 19", 4U Size D87
Accessory - Rack Mount Kit 19", 4U Size E77
RF & Spectrum Analyzer Training System B20
RF & Spectrum Analyzer Training System B20
Accessory -- Module Cable (0.5m) D14
Accessory - Module Cable (1.5m) D14
Accessory - Slide bracket 2pcs [ set D23

Multiplex Scanner Box, 8-Channel High Voltage E43

Multiplex Scanner Box, 6-Channel High Voltage & 2-Channel E43
Ground Bond

Accessory - Soft carrying case Ad0
Accessory - Soft carrying case A40
Accessory - Soft Carrying Case B37
Accessory - Soft Carrying Case Ad0
Accessory - Soft Carrying Bag A40
Accessory - Soft Carrying Case for DMM Accessory E73
3GHz Spectrum Analyzer B19
1.8GHz Spectrum Analyzer Bl16
3GHz Spectrum Analyzer B13
3.25GHz Spectrum Analyzer BS

Accessory - Logic Analyzer Probe, 8-Channel Logic Analyzer A40
Probe for DS2-8LA

Accessary - 16-Channel Logic Analyzer Probe A40
Accessory - Test Lead, BNC(P/M) to Alligator Test Lead, C40
1100mm

Accessory -- Test Lead, Banana to Alligator, Approx. 1200mm E73
Accessory - Test Lead, U-type to Alligator Test Lead, Max. D87
Current 10A, 1000mm

Accessory - Test Lead, Alligator to Banana Test Lead, Max. D87
Current 3A, 1000mm

Accessory - 4 Wire (kelvin clip) Test Lead, Approx. 1100mm  E73
Accessory - BNC Cable, BNC(P/M)-BNC(P/M), 1000mm  A40
Accessory - G.B. Test Lead, U type to Alligator, Approx. E73
1000mm

Accessory -- G.B. Test Lead (Black only), U type to Alligator, E73
Approx. 1500mm

Accessory - G.B. Test Lead (Red only), U type to Alligator, ~ E73
Approx. 1500mm

Accessory - Test Lead, Banana to Probe, Approx. 1200mm  E73
Accessory - Test Lead, O-type to O-type Test Lead, Max. 40A, D87
1200mm

Accessory - Sense Lead, O-type to free Lead, 1200mm D87
Accessory —- Test Lead, U-type to Alligator Test Lead, Max. D87
Current 404, 1200mm

Accessory - Test Lead, O-type to O-type Test Lead, 1200mm D87
Accessory - Test leads: 2 x red, 2 x black, for 250V/800V D20
models, 1200mm

Accessory - Test Clip, Suitable for GDP-040D Ad0
Accessory - LINK Cable, Approx. 250mm E73
Accessory -- Test leads for rear panel, 1200mm, 10A, 16 AWG D10
Accessory - Logic Analyzer Probe, 16-Channel Logic Analyzer A40
Probe for DS2-16LA

GTL-201A Accessory - Ground Lead, Banana to Banana, European D&7
Terminal, 200mm

GTL-202 Accessory - Sense Lead, Banana to Banana Lead, European D87
Terminal, 200mm

GTL-203A Accessory -- Test Lead, Banana to Alligator, European D87
Terminal, Max. Current 3A, 1000mm

GTL-204A Accessory - Test Lead, Banana to Alligator, European D87
Terminal, Max. Current 10A, 1000mm

GTL-205A Accessory -- Temperature Probe Adaptor with Thermocouple E73
(K-type), Approx. 1000mm

GTL-207A Accessory — Test Lead, Banana to Probe Test Lead, 800mm  A40

GTL-209 Accessory ~ Test Lead, Banana to Bare-wire, Approx. E73
1000mm

GTL-210 Accessory - Test Lead, Banana to Banana, Approx. 1000mm E73

GTL-Z15 Accessory - G.B. Test Lead, U type to Alligator, Approx. E73
1000mm

GTL-217 Accessory - Test Lead, Banana to Probe, Approx. 1400mm

GTL-232 Accessory -- R5-232C Cable, 9-pin, F-F Type, null modem, D8&7
2000mm

GTL-232A Accessory - RS-232C Cable, 9-pin, F-F Type, null modem, Dg&7
2000mm

GCTL-234 Accessory - RS-232C Cable, 9-pin F-F type, null modem for  E73
computer, Approx. 2000mm

GTL-235 Accessory - Communication Cable, Approx. 700mm E73

GTL-240 Accessory - USB Cable, USB 2.0, A-B Type (L Type), 1200mm D87

GTL-246 Accessory - USB Cable, USB 2.0, A-B Type, 1200mm D87

GTL-247 Accessory - USB Cable, USB 1.1 A-A type, Approx. 1800mm  E73

GTL-248 Accessory -- GPIB Cable, Double Shielded, 2000mm D87

GTL-249 Accessory - Frame Link Cable, 300mm D86

GTL-250 Accessory - GPIB Cable, Double Shielded, 600mm A4D

GTL-253 Accessory — USB Cable, USB 2.0, A-mini B Type, 1400mm C40

GTL-255 Accessory - Frame Link Cable, 300mm D76

GTL-258 Accessory ~ GPIB Cable, 25 pins Micro-D Connector D10

GTL-301 Accessory - RF Cable, RG223 Assembly, 1000mm, N(P/M)  B37

GTL-302 Accessory - RF Cable, RG223 Assembly, 300mm, N(P/M)  B37

GTL-303 Accessory - RF Cable, RG316 Assembly, 600mm, SMA(P/M) B37

GTL-304 Accessory - RF Cable, RG223 Assembly, 280mm, N(P/M) -  B37
N

GTL-308 ;\n:(nj:’;?sury - 4 Wire (kelvin clip) + Shield Test Lead, Approx. E73
1500mm

GTL-309 Accessory -- 4 Wire (kelvin clip) + Shield Test Lead, Approx. E73
3000mm

GTP-020A-4 Accessory - Oscilloscope Probe, 20MHz (10:1/1:1) Switching A40
Passive Probe, BNC(P/M)

GTP-033A Accessory ~ Oscilloscope Probe, 35MHz 1:1 Passive Probe ~ A40

GTP-060A-4 Accessory - Oscilloscope Probe, 60MHz (10:1/1:1) Switching A40
Passive Probe, BNC(P/M)

GTP-070B-4 Accessory - Oscilloscope Probe, 70MHz (10:1/1:1) Switching A40
Passive Probe, BNC(P/M)

GTP-100B-4 Accessory - Oscilloscope Probe, 100MHz (10:1/1:7) A40
Switching Passive Probe, BNC(P/M)

GTP-150B-4 Accessory - Oscilloscope Probe, 150MHz (10:1/1:1) A40
Switching Passive Probe, BNC(P/M)

GTP-1508-2 Accessory — Oscilloscope Probe, 150MHz (10:1/1:1) A40
Switching Passive Probe, BNC(P/M)

GTP-151R Accessory - Oscilloscope Probe, 150MHz 10:1 Passive A40
Probe, BNC{P/M)

GTP-200B8-4 Accessory - Oscilloscope Prabe, 200MHz (10:1/1:1) A40
Switching Passive Probe, BNC(P/M)

GTP-250A-2 Accessory - Oscilloscope Probe, 250MHz (10:1/1:1) A40
Switching Passive Probe, BNC(P/M)

GTP-2508-2 Accessory ~ Oscilloscope Probe, 250MHz (10:1/1:1) A40
Switching Passive Probe, BNC(P/M)

CTP-251R Accessory ~ Oscilloscope Probe, 250MHz 10:1 Passive A40
Probe, BNC(P/M)

GTP-300A-4 Accessory - Oscilloscope Prabe, 300MHz (10:1/1:1) Ad0
Switching Passive Probe, BNC(P/M)

GTP-350A-2 Accessory - Oscilloscope Probe, 350MHz (10:1/1:1) A40
Switching Passive Probe, BNC(P/M)

GTP-351R Accessory - Oscilloscope Probe, 350MHz 10:1 Passive A40
Probe, BNC(P/M)

GTP-352R Accessary ~ Oscilloscope Probe, 350MHz 20:1 Passive A40
Probe, BNC(P/M)

GTP-501R Accessory - Oscilloscope Probe, 500MHz 10:1 Passive A40
Probe, BNC(P/M)

GUG-001 Accessory -- GPIB-USB Adaptor, GPIB to USB adaptor D20

GUR-001A Accessory -- R5232-USB Cable, 300mm D20

GUT-6000B Digital IC Tester E57

GUT-6600A Handy Digital IC Tester E57

GVT-417B 1-Channel A.C. Millivolt Meter E66

GVT-427B 2-Channel A.C. Millivolt Meter E66

Simply Reliable | Good Will Instrument Co., Ltd.
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Model Number Index

GWs-001

LCR-05A
LCR-068
LCR-07

LCR-08

MSO-2104E{A)
MSO-2102E(A)
MSO-2074E(A)
MSO-2072E(A)
MDO-2204E(G/X)

MDO-2202E(G/X)
MDO-2104E(G/X)
MDO-2102E(G/X)
MDO-2074E(G/X)
MDO-2072E(G/X)
MFG-2110
MFG-2120
MFG-2120MA
MFG-2130M
MFG-2160MF
MFG-2160MR
MFG-2220HM
MFG-2230M
MFG-2260M

MFG-2260MFA

MFG-2260MRA

MFG-2220HM

Accessory -- Wrist Strap

Accessory -- Test Fixture for Axial & Radial Leaded

Components

Accessory -- 30MHz Test Fixture for Axial & Radial Leaded

Components {including STD-LOAD kit)

a;snsgsan -- Test Lead with Kelvin clip (4 wire type), Approx.
mm

Accessory -- Test Lead with Alligator clip (2 wire type),

Approx. 750mm

Accessory - Test Fixture (Tweezers) for SMD/Chip

Components, Approx. 750mm

Accessory — 30MHz Test Fixture for Bottom Electrode

Components (including STD-LOAD kit)

Accessory - Test Lead with Kelvin dip (4 wire type), Approx.

600mm

Accessory - Test Fixture for SMD/Chip compenents

Accessory ~ 30MHz Test Fixture for SMD/Chip components

(including STD-LOAD kit)

Accessory ~ DC Bias Voltage Box (+/- 45V)

Accessory - DC Bias Current Box (+/- 2.5A)

10Hz ~ 2kHz Precision LCR Meter

10Hz ~ 20kHz Precision LCR Meter

10Hz ~ 100kHz Precision LCR Meter

10Hz ~ 200kHz Precision LCR Meter

10Hz ~ 300kHz Precision LCR Meter

20Hz ~ TMHz High Precision LCR Meter

20Hz ~ 5MHz High Precision LCR Meter

20Hz ~ T0MHz High Precision LCR Meter

10Hz ~ 5MHz High Frequency LCR Meter

10Hz ~ 10MHz High Frequency LCR Meter

10Hz ~ 20MHz High Frequency LCR Meter

10Hz ~ 30MHz High Frequency LCR Meter

100Hz/120Hz/1kHz Handheld LCR Meter

100Hz/120Hz/1kHz/10kHz Handheld LCR Meter

100Hz/120Hz/1kHz/10kHz/100kHz Handheld LCR Meter

200MHz, 4+16Channel, Mixed-signal Oscilloscop
200MHz, 2+16Channel, Mixed-signal Oscilloscop
100MHz, 4+16Channel, Mixed-signal Oscilloscop
100MHz, 2+16Channel, Mixed-signal Oscilloscop

70MHz, 4+16Channel, Mixed-signal Oscilloscop

70MHz, 2+16Channel, Mixed-signal Oscilloscop

200MHz 4Channel, Digital Storage Oscilloscope, Spectrum
analyzer,dual channel 25MHz AWG

200MHz,2Channel, Digital Storage Oscilloscope, Spectrum
analyzer,dual channel 25MHz AWG

100MHz,4Channel, Digital Storage Oscilloscope, Spectrum
analyzer,dual channel 25MHz AWG

100MHz,2Channel, Digital Storage Oscilloscope, Spectrum
analyzer,dual channel 25MHz AWG

70MHz 4Channel, Digital Storage Oscilloscope,Spectrum
analyzer,dual channel 25MHz AWG
70MHz,2Channel,Digital Storage Oscilloscope,Spectrum
analyzer,dual channel 25MHz AWG

10MHz Single Channel Arbitrary Function Generator with
Pulse Generator

20MHz Single Channel Arbitrary Function Generator with
Pulse Generator

20MHz Single Channel Arbitrary Function Generator with
Pulse Generator,Modulation, Power Amplifier,

30MHz Single Channel Arbitrary Function Generator with
Pulse Generatorr, Modulation

60MHz Single Channel Arbitrary Function Generator with
Pulse Generator,Modulation,160MHz RF Aignal Generator
60MHz Single Channel Arbitrary Function Generator with
Pulse Generator,Modulation,320MHz RF Signal Generator
200MHz Dual Channel Arbitrary Function Generator with
Pulse Generator,Modulation

30MHz Dual Channel Arbitrary Function Generator with
Pulse Generator,Modulation

60MHz Dual Channel Arbitrary Function Generator with
Pulse Generator,Modulation

60MHz Dual Channel Arbitrary Function Generator with
Pulse Generator,Modulation,160MHz RF Signal Generator,
Power Amplifier

60MHz Dual Channel Arbitrary Function Generator with
Pulse Generator, Modulation, 320MHz RF Signal Generator,
Power Amplifier

200MHz Dual Channel Arbitrary Function Generator with
Pulse Generater, Modulation

E73

E73
E73
E73
E73

E73

BEEEBER

B B

9

A21

A21

A21

C6

C6

16

C16

C16

Ci6

Ci6

Cie

Cl6

Cl6

ci6
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PEL-3212H
PEL-3322H
PEL-3323H
PEL-3424H
PEL-3533H
PEL-3535H

PFR-100M Fanless Multi-range D.C. Power Supply D9
PFR-100L Fanless Multi-range D.C. Power Supply D9
PLR-GU Accessory - GPIB/USB Interface Card D14
PLR-LU Accessory - LAN/USR Interface Card D14
PLR-ARC Accessory — External Analog Control Interface Card D14
PLR-001 Accessory - Parallel Connection Signal Cable(2~3 units) D14
PLR-002 Series Connection Signal Cable D14
PLR 20-18 {0~20V/0~18A/360W) Low Noise DC Power Supply D13
PLR 2036 {0~20V/0~36A/720W) Low Noise DC Power Supply D13
PLR 3610 {0~36V/0~10A/360W) Low Noise DC Power Supply D13
PLR 3620 (0~36V/0~20A/720W) Low Noise DC Power Supply D13
PLR 60-6 (0~60V /0~6A{360W) Low Noise DC Power Supply D13
PLR 60-12 (0~60V/0~12A/720W) Low Noise DC Power Supply D13
.. 49
PPE-33123 207W, 3-Channel, Programmable Linear D.C. Power Supply D44
PPH-1503 45W Programmable High Precision Linear D.C. Power Supply D35
PPH-1503D ASW/18W P ble High P Linear D.C. PowerSupply D35
PPH-1506D 45\ /36W Programmable High Precision Linear D.C. PowerSupply D35
PPH-1510D 45W 36W Programmable High Precision Linear D.C. Power Supply D35

Accessory — Basic Accessory Kit
High Precision Current Shunt Meter

Accessory ~ GPIB Card

Accessory — Rack Mount Kit, PEL-2000 Series
Accessory - Panel Cover

Accessory - GPIB Card

Accessory — Connect Cu Plate

Accessory ~ Connect Cu Plate

Accessory - Connect Cu Plate

Accessory - Connect Cu Plate

Accessory — Connect Cu Plate

Accessory — Dust filter

Accessory — Load Input Terminal Cover

Accessory - Terminal Fittings Kits

Accessory — Flexible Terminal Cover

Accessory - ]1/]2 Protection Plug

Accessory ~ LAN Card

Accessory ~ LAN Card

2-5lot Programmable D.C. Electronic Load Mainframe
4-Slot Programmable D.C. Electronic Load Mainframe
200W, Dual Channel D.C. Electronic Load Module, (1-80V,
20, 100W) x 2

200W, Dual Channel D.C. Electronic Load Module, (1-80V,
5A, 30W) & (1~80V, 40A, 250W)

350W, Single Channel D.C. Electronic Load Module, {1-80V,

70A, 350W)

350W, Single Channel D.C. Electronic Load Module,
(2.5~500V, 10A, 350W)

175W Programmable D.C. Electronic Load
350W Programmable D.C. Electronic Load
1050W Programmable D.C. Electronic Load
2100W Booster Unit for PEL-3111 only
2100W Programmable D.C. Electronic Load
3150W Programmable D.C. Electronic Load
3150W Programmable D.C. Electronic Load
4200W Programmable D.C. Electronic Load
5250W Programmable D.C. Electronic Load
5250W Programmable D.C. Electronic Load
7350W Programmable D.C. Electronic Load
9450W Prog ble D.C. El ic Load
175W Programmable D.C. Electronic Load
350W Programmable D.C. Electronic Load
1050W Programmable D.C. Electronic Load
2100W Booster Unit for PEL-3111 only
2100W Programmable D.C. Electronic Load
3150W Programmable D.C. Electronic Load
3150W Programmable D.C. Electronic Load
4200W Programmable D.C. Electronic Load
5250W Programmable D.C. Electronic Load
5250W Programmable D.C. Electronic Load
7350W Programmable D.C. Electronic Load
9450W Programmable D.C. Electronic Load
150V/60A/300W Programmable Single-channel D.C.
Electronic Load

500V/15A/300W Programmable Single-channel D.C.
Electronic Load

E6?

DH
D84
D76
D76
D76
D76
D76




PPS-3635 126W Programmable Linear D.C. Power Supply D37

PPT-1830 138W, 3-Channel, Programmable Linear D.C. Power Supply D45
PPT-3615 126W, 3-Channel, Programmable Linear D.C. Power Supply D45
PSB-001 Accessory - GPIB Card D29
PSB-003 Accessory - Parallel connection kit (for horizontal D29
installation), Kit includes: (PSB-007 |oint Kit,Horizontal bus
barx 2, PSB-005 x1)
PSB-004 Accessory - Parallel connection kit (for vertical installation) D29
Kit includes: (PSB-007 |oint Kit, Verical bus bar x 2, PSB-005 x
1)
PSB-005 Accessory - Parallel Connection Signal Cable D29
PSB-006 Accessory - Serial Connection Signal Cable D29
PSB-007 Accessory - Joint Kit: Includes 4 joining plates, [M3x6]screws D29
x4 ; [M3xB]screw x 2
PSB-008 Accessory - RS232C Cable (PSB-2000 Only) D29
PSB-101 Accessory - Cable for 2 units D32
PSB-102 Accessary - Cable for 3 units D32
PSB-103 Accessory - Cable for 4 units D32
PSB-104 Accessory - Cable for 2 units D32
PSB-105 Accessory - GPIB card D32
PSB-106 Accessary - Basic accessory kit D31
PSB-1400L 40V[40A/400W Programmable Multi-Range D.C. Power Supply D31
PSB-1400M 160V/10A/400W Programmable Multi-Range D.C. Power Supply D31
PSB-1800L 40V/BOA/800W Programmable Multi-Range D.C. Power Supply D31
PSB-1800M 160V/20A/800W Programmable Multi-Range D.C. Power Supply D31
PSB-2400H 400V Multi-Range Programmable Switching D.C. Power Supply D27
PSB-2400L 400W Multi-Range Programmable Switching D.C. Power Supply D27
PSB-240012 800W Multi-Range, 2-Channel, Programmable Switching D.C. Power D27
Suj
PSB-2800H Sﬂli’.;'huulu-llnnge Programmable Switching D.C. Power Supply D27
PSB-2800L 800V Multi-Range Programmable Switching D.C. Power Supply D27
PSB-2800LS 800W Slave (Booster) Unit For Current Extension Only D27
PSH-2018A 360W Programmable Switching D.C. Power Supply D33
PSH-3610A 360W Programmable Switching D.C. Power Supply D33
PSH-3620A 720W Programmable Switching D.C. Power Supply D33
PSH-3630A 1080W Programmable Switching D.C. Power Supply D33
PSM-2010 200W Programmable Dual-Range Linear D.C. Power Supply D3g
PSM-3004 120W Programmable Dual-Range Linear D.C. Power Supply D3g
PSM-6003 200W Programmable Dual-Range Linear D.C. Power Supply D38
PSP-2010 200W Programmable Switching D.C. Power Supply D34
PSP-405 200W Programmable Switching D.C. Power Supply D34
PSP-603 200W Programmable Switching D.C. Power Supply D34
PSS-2005 100W Programmable Linear D.C. Power Supply D39
PS5-3203 96W Programmable Linear D.C. Power Supply D39
PST-3201 96W, 3-Channel, Programmable Linear D.C. Power Supply =~ D46
PST-3202 158W, 3-Channel, Programmable Linear D.C. Power Supply D46
PSU12.5-120 1500W Programmable Switching DC Power Supply p21
P5U20-76 1520W Programmable Switching DC Power Supply D21
PSU40-38 1520W Programmable Switching DC Power Supply D21
PSU60-25 1500W Programmable Switching DC Power Supply D21
PSU6-200 1200W Programmable Switching DC Power Supply D21
PSU-01A Accessory - Joins a vertical stack of 2 PSU units together. 2U- D23
sized handles x2, joining plates x2
PSU-01B Accessory - Bus Bar for 2 units in parallel operation D23
PSU-01C Accessory - Cable for 2 units in parallel operation D23
PSU-02A Accessory - Joins a vertical stack of 3 PSU units together. 3U- D23
sized handles x2, joining plates x2
PSU-02B Accessory - Bus Bar for 3 units in parallel operation D23
PSU-02C Accessory - Cable for 3 units in parallel operation D23
PSU-03A Accessory - Joins a vertical stack of 4 PSU units together. 4U- D23
sized handles x2, joining plates x2
PSU-03B Accessory - Bus Bar for 4 units in parallel operation D23
PSU-03C Accessory - Cable for 4 units in parallel operation D23
PSU-232 Accessory - RS232 Cable with DB9 connector kit D23
PSU-485 Accessory - R5485 Cable with DB9 connector kit D23
PSU-GPIB Accessory - PSU GPIB Interface Card (Factory Installed) D23
PSU-ISO-| Accessory - Isolated Current Remote Control Card (Factory D23
Installed)
PSU-ISO-V Accessory - Isolated Voltage Remote Control Card (Factory D23
Install
PSW160-14.4 7200 h::l)li-ﬂnnge Programmable Switching D.C. Power Supply D17
PSW160-21.6 1080W Multi-Range Programmable Switching D.C. Power Supply D17
PSW160-7.2 360W Multi-Range Programmable Switching D.C. Power Supply D17
PSW250-13.5 1080W Multi-Range Programmable Switching D.C. Power Supply D17
PSW250-4.5 360W Multi-Range Programmable Switching D.C. Power Supply D17
PSW250-9 720W Multi-Range Programmable Switching D.C. Power Supply D17
PSW30-108 1080W Multi-Range Programmable Switching D.C. Power Supply D17
PSW30-36 3600 Multi-Range Programmable Switching D.C, Power Supply o7

PSW30-72 720W Multi-Range Programmable Switching D.C. Power Supply o7
PSWE00-1.44 360W Multi-Range Programmable Switching D.C. Power Supply D17
PSW200-2.88 720W Multi-Range Programmable Switching D.C. Power Supply D17
PSW800-4.32 1080W Multi-Range Programmable Switching D.C. Power Supply D17
PSW80-13.5 360W Multi-Range Programmable Switching D.C. Power Supply D17
PSWE0-27 720W Multi-Range Programmable Switching D.C. Power Supply D17
PSWE0-40.5 1080W Multi-Range Programmable Switching D.C. Power Supply D17
PSW-001 Accessory - Accessory Kits D18
PSW-002 Accessory - Simple |DC Tool D18
PSW-003 Accessory -- Contact Rernoval Tool D18
PSW-004 Accessory - Basic Accessory Kit for 30V/80V/160V models D18
PSW-005 Accessory - Series Operation Cable for 2 units(for D19
30V/80V/160V)
PSW-006 Accessory - Parallel Operation Cable for 2 units D1%
PSW-007 Accessory — Parallel Operation Cable for 3 units D19
PSW-008 Accessory - Basic Accessory Kit for 250V/800V models D19
PSW-009 Accessory - Output terminal cover for 30V/80V/160V models D19
PSW.010 Accessory - Large filter (Type I1/111) D19
PSW-011 Accessory - Output terminal cover for 250V/800V models D19
PSW-012 Accessory - High voltage output terminal for 250V/800V D19
model

PT-100 Accessory - Temperature Probe, Approx. 1500mm EN3

=
-
=2

LB-001 Accessory - Return Loss Bride, 10MHz - 1GHz, SourcefLoad: B37
N(J/F), Coupling: N(P/M)

SFG-1003 3MHz DDS Function Generator c32
SFG-1013 3MHz Dual Display DDS Function Generator 32
.. 4
SPD-3606 375W, 3-Channel, Programmable Switching D.C. Power Supply D52
5P5-1230 360W Switching D.C. Power Supply D40
SPS-1820 360W Switching D.C. Power Supply D40
SPS-2415 360W Switching D.C. Power Supply D40
SPs-3610 360W Switching D.C. Power Supply D40
SP5-606 360W Switching D.C. Power Supply D40
US
UsG-0103 100MHz ~ 300MHz, USB RF Signal Generator fact]
UsSG-0818 800MHz ~ 1800MHz, USB RF Signal Generator 38
UsG-2030 2000MHz ~ 3000MHz, USB RF Signal Generator C38
USG-3044 3000MHz ~ 4400MHz, USB RF Signal Generator C3g
USG-LF44 35MHz ~ 4400MHz, USB RF Signal Generator (]
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New Products

300/200/100MHz Mixed-domain Oscilloscope

Visual Persistence Oscilloscope

(€€ [ o2, [ o [ \Y.2/74

MDO-2000A Series

* 300/200/100MHz Bandwidth Selections: 2 Channels

* Maximum Real Time Sampling Rate: 2 GSa/s

* MDO-2000A Equips with a Spectrum Analyzer ; MDO-2000AG Equips with
a Spectrum Analyzer ; a Dual Channel 25MHz AWG

* Per Channel 20M Memory Depth and VPO Waveform Display Technology

* Waveform Update Rate up to 120,000 wim/s

* 8" WVGA TFT LCD

* MDO-2000AG Provides Frequency Response Analysis Function

# Maximum 1M FFT Provides Higher Frequency Domain Resolution Measurements

* High Pass, Low Pass and Band Pass Filter Functions

* 29,000 Segmented Memory Sections and Waveform Search Function

* FC/UART/CAN/LIN Serial Bus Trigger and Decoding Functions

* Data Log Function is able to Track Signal Changes up to 1000 Hours

# Mask Test Function & Network Storage Function

_ 1.8GHz Spectrum Analyzer

L(_(u!usa ll.M\I ‘svcn

GSP-818

* Frequency Range: 9kHz ~ 1.8GHz

* RBW: 10Hz ~ 3MHz, 10Hz ~ 500kHz in 1-10 steps

* Sensitivity: -140dBm @RBW 10Hz, PreAmp On

* Built-in AM/FM Demodulation

* Bandwidth Zoom Function

* Measurement Function: ACPR/OCBW/CHPW, NdB Bandwidth,
Freq. Counter, Noise Marker, Limit Line

* Built-in 20dB Preamplifier Standard

* Interface: LAN, USB

* Screen: 10.4" SVGA Output (800x600}

* Options: Tracking Generator, EMI Filter & Detector (via software keycode)

IEB  ASK/FSK/TPMS Tester

|ce

C-1100

Si

s wemwa (3D

* Four Rf Input Channels

*315/433 MHz Modulated Output and LF 125 KHz Output

* Editable Modulation Output And LF Output Contents

* Two Sets of Trigger Output and One Set of External Trigger Input

* Multi-display Mode: Spectrum, Modulation Signal Waveform, Symbol,
Modulation Parameter

* ASK/FSK Demodulation Analysis Function

# 10MHz External Reference Time Base Input

* Free PC Software With Complete Functions and Multi-display

* Support Fcc and Etsi Test Regulations

* Support LAN, USB, RS232 Interfaces

* Full Remote Control

#1U Standard Height

_ loT LoRa Tester

C-1200

SR
eAmE  wERNEE @

Smart Imevation Amlcabon bwand

# 1 Low Power RF TX Port and 3 RF TRX Ports (Switching Type)

* The Minimum Output Level of Low Power TX Power: -148 dBm

* Support Full LoRa Test Demand

* Support LoRa/FSK Modulation Signals

* Support Sub-GHz and 2.4 GHz

* Complete PC Software and Built-in MP Test Function

#* Built-in FCC 15.209/15.247 Test Regulations

# Built-in Temperature Control Calibration Signal

* Support SPI, UART, I’C Interfaces to Directly Control DUT (Must
Collocate With 10 Extension, C-1201)

* Simultaneously Test DUT's Current Consumption (Must Collocate

Good Will Instrument Co., Lid.

Simply Reliable

With PPH-1503 DC Power Supply)



[  FANLESS MULTI-RANGE D.C. POWER SUPPLY

[ c € IGFIB l UsB QW h Analog u LAN IM HMI- * Constant Power Output for Fivefold Multi-Range(V&I) Operation
L o | | Ouput * Natural Convection Cooling Design(Fanless Structure)
* Preset Memory Function

* Output ON/OFF Delay Function
t I * CV, CC Priority Mode
{ * Adjustable Slew Rate For Voltage and Current

* Bleeder Circuit Control

* Protection : OVP, OCP, AC FAIL and OTP

* Support Front Panel and Rear Panel Output

* Built-in USB and RS-232/485 Interface Optional LAN+GPIB
* Web Server Monitoring and Control

* External Analog Control and Monitor Function

PFR-1 00!_/1 o0OM * Remote Sensing Function

Page D9-12

_ Compact Programmable A.C./D.C. Power Source

I [ i * Output Rating: AC 0 ~ 350 Vims, DC 0 ~ = 500 V

{ c € [m IGNB l use u LAN ]E“ Vo * Qutput Frequency up to 999.9 Hz

’ ’ ' * DC Output (100% of Rated Power)

* Qutput Capacity: 500VA/1000VA

* Measurement Items: Vrms,Vavg,Vpeak,Irms,IpkH,lavg,Ipeak,P,S,Q,PF,CF
* Voltage and Current Harmonic Analysis (THDy, THDi)

* Customized Phase Angle for Output OnfOff

* Remote Sensing Capability

* QVP, OCP, OPP, OTP, AC Fail Detection and Fan Fail Alarm

* Interface: USB,LAN (std.); RS-232+GPIB (opt.)

* Built-in External Control 1O and External Signal Input

* Built-in Output Relay Control & Memory Function {up to 10 sets)
* Sequence and Simulation Function (up to 10 sets)

ASR-2000 Serie s * Support Arbitrary Waveform Function & Built-in Web Server

_ High Frequency LCR Meter

L(€ |USB ”LAN lns-m iHarda JiTrigger

% Wide Test Frequency 10Hz~30/20/10/5MHz

# 7" LCD color Display

*0.08% Basic Accuracy

* Displaying Four Measurement Results Simultaneously From 17 Selectable
Measurement Parameters Freely

* 15 Steps List Measurement

* Two Curves Sweep Mode

* Internal DC Bias Voltage +12V

* USB Storage Available

# ALC Function Available

# Standard Interfaces : RS-232C, USB Host/Device, LAN, GPIB and Handler

LCR-8200 Series * Universal Power Input

COMPANY PROFILE -

IS Ac/DC/IR/GB Electrical Safety Analyzer

USB |psa signal | Rear * 200VA AC Test Capacity
[ 93 l Host E _ IGP‘B ﬂ USB | o | oupm * Comply with IEC 61010-2-034
*7" TFT LCD

* Manual [ Auto Mode

* True RMS Current Measurement

* Zero Crossing Turn-on Operation

* Controllable Ramp-up & Ramp-down Time

* Capacitive Load Testing Capability up to 47uF(DCW 400V max.)

* Statistics Function

* Sweep Function for DUT Characteristic Analysis

* USB Storage Available & Rear Panel Output Available

* Interface : RS-232C, USB Host/Device, Signal |/O and GPIB(Opt.)

GPT-12000 Series Jamg * Universal Power Input

Simply Reliable | Good Will Instrument Co., Ltd.




OSCILLOSCOPES

The frequency bandwidth ranges from 50MHz to the high-class 500MHz. In addition, up to 5GSa/s realtime sampling rate and 20M
points memory depth can pick up and hold the complete signal in order to preserve the accuracy. PC interfaces such as USB, LAN,
GPIB, RS-232C, and Printer Port are integrated to the panel to satisfy data transmit/save needs.

The MSO-2000E series is a mixed-signal oscilloscope, which offers dual analog channels+16 digital channels or 4 analog channels+
16 digital channels. MSO-2000E has a built-in 16-channel logic analyzer and MSO-2000EA has a built-in 16-channel logic analyzer
and a dual channel 25MHz arbitrary function generator. The MDO-2000A series is multi-functional mixed domain oscilloscope. While
entering the spectrum mode, MDO-2000A series will display a full screen of frequency domain. Users can input Center frequency,
Span, Start frequency, and Stop frequency based upon test requirements so as to rapidly and intuitively observe required frequency
range that allows users to experience the user interface of a real spectrum analyzer. MSO-2000EA, MDO-2000AG and MDO-2000E
also provide frequency response analysis function, it allows users to obtain DUT's FRA characteristic curve plot (Bode plot).

PRODUCTS

« Digital Storage Oscilloscope
* Mixed-signal Oscilloscope

s Mixed-domain Oscilloscope

¢ Handheld Digital Storage Oscilloscope
¢ Oscilloscope Education and Training Kit

Good Will Instrument Co., Ltd. | Simply Reliable



OSCILLOSCOPES

B OSCILLOSCOPE OVERVIEW

Oscilloscopes are considered the most widely used instruments
in the Electrical T&M field. With an Oscilloscope, it is possible to
understand how an electrical signal changes over a time period
graphically. In every electric application, from electronics
laboratories, electronics R&D, product development,
manufacturing QA, to After-Sales Service, there is a need for

waveform representation by an Oscilloscope.

With the rapid advancement of technology, the oscilloscope
market has also been shifting from conventional analog
oscilloscopes, which displays the electronic waveforms through
a CRT, towards Digital Storage Oscilloscopes (DSQ). The major
function of a DSO not only converts signals from analog to
digital, but also stores testing data, allowing remote control and
transmitting data through various interfaces. In spite of the
strengths of DSOs, analog oscillescopes still play an important

role of providing real-time signal and waveform display.

R YP S00MHz

There has been a growing need for detecting digital signals which
are usually presented by 2 discrete voltage levels, a distinction
from analog signals presented by continuous voltages. A logic
analyzer is better suited for such digital signal measurements
compared with an oscilloscope. A logic analyzer also has the
benefit of multiple channel input measurements, which is usually

limited to 2 or 4 channels in oscilloscopes.

To satisfy various needs of waveform observation in time domain,
GW Instek provides an entire series of oscilloscope solutions,
consisting of three groups: Digital Storage Oscilloscopes, Analog

Oscilloscopes and Real Time/Digital Storage Oscilloscopes.

GDS-3000 Series | Digital v v v v A5-6
GDS-2000A Series | Digital v v v v g A7-8
MSO-2000E Series | Digital e v g A9-14
MDO-2000A Series| Digital 7 v v A15-20
MDO-2000E Series| Digital Vg v v A21-24
GDS-2000E Series | Digital J i v A25-26
GDS-300/200 Series | Digital o 5 v A27-28
GDS-1000B Series | Digital v v v A29-34
GDS-1000A-U Series | Digital v v v A35-36
GDS-1000-U Series | Digital v v v A37-38

GDS-3000/GDS-2000A/GDS-2000E/MSO-2000E/GDS-1000B Series A39 ‘

Simply Reliable | Good Will Instrument Co., Ltd.
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osciLLoscores [l

— DIGITALSTORAGE OSCILIOSCOPES

I vro TECHNOLOGY

When using a DSO to measure serial transmission signals, address/data/
control buses on digital circuits, noise on signal components, composite
video signals or modulated signals, the biggest challenge is that these
signals have random, rapidly changing, incidental components or have
components with non-periodic characteristics. Therefore it is necessary
for a DSO to reduce the acquisition processing time (Dead time) to have

the opportunity to capture these signal characteristics.

DSOs equipped with VPO (Visual Persistence Oscilloscope)technology
use a high-density IC for hardware acceleration to transfer all the acquired
data into the displayed waveform image. Figure A shows the compression
and quantification of waveform data. GDS-3000 has a waveform

display region of 750 frames in width, while the record length is 25k dots
long. The hardware circuit cuts the waveform data into a number of data
frames. The data in each data frame is passed through a count array and
then written into a three-dimensional memory array. When all the frames
have been quantized, a virtual 3D structure is created, shown in Figure B.
The value in the memory array designates the appearance frequency of

signal points constructing a waveform.

In Figure A, a count array consists of 256 computing units. Each unit is
made of several comparators and counters. When 8-bit data passes
through Acquire Memory, and then reaches counter array, comparators
select corresponding counter that follows an increment in its value then.
After some amount of data is processed, part of input waveform is

statistically calculated by counter array.

dot no.1 dot no. /
25000
Frame
L 2 3 749 750
Count Array
255
: Chi ! Thres-dimension
T e | e
o

Figure A. The compression and quantization of waveform data

I MEMORY DEPTH

This process holds only for hundreds of micro seconds even if the
calculation implemented by hardware architecture repeats for 750 times.
The GDS-3000 Series uses such parallel processing structures to shorten
the dead time. Take 4-channel GDS-3000 as an example. It has 1024

counter arrays to simultaneously process input waveform data.

In general it takes approximately 16ms for the LCD panel to read data
sequentially from the 3D memory array, display the data on the screen,
and to update the counter array. Obviously, if the count array doesn’t do
any processing and only writes (overwrites) the existing information, the
3D memory array will have changed several times during an LCD update
and results in users not seeing these changes. Therefore a mechanism
called an Aging timer, as shown in the figure, has been added to the VPO
circuit to simulate the persisting and aging property of traditional CRTs.
The Aging timer will operate with value in 3D memory array when count
array is writing and result in only partial value of the value in the 3D
memory array been changed. For example, if the count array is not 0 in
value, the 3D memory array will gradually increase in value. On the
contrary, if the count array is 0 in value, the 3D memory array will gradually
decrease in value until it reaches to 0. In this way the |atest waveform data
can be updated while the previous waveform can be retained for some
time, from 100ms up to several seconds. As a result, we can say that the
3D structure of the memory array is dynamic. Users can change this
feature by adjusting the Persist time. The time for the circuit to process
this data is too short to be detected by the eyes and the overall effect is that

the entire screen is aging all together at the same time.

Figure B. Structure of 3D waveform data array

Three major factors, including bandwidth, sample rate and memory depth, contribute the selection of a digital oscilloscope. The number of samples an
oscilloscope can store is defined as memory depth. Memory depth can be calculated by Record duration divided by Sample period as shown in the
formula below. As indicated, memory depth has a positive relationship with the sampling rate. In other words, waveforms can be recorded over a long

period of time when stored in a larger memory depth.

If Total Waveform Points Sampled > DSO M

Total Waveform Points Sampled = Record Duration /Sample Period=Record Duration X Sampling Rate

y Depth, all excessive points sampled need to be abandoned and the effective sampling rate is forced to slow down
Memory Depth= Record Duration X Effective Sampling Rate
Effective Sampling Rate = Memory Depth/ Record Duration

When Record Duration is long, Longer DSO Memory Depth means Faster Effective Sampling Rate

Good Will Instrument Co,, Ltd. | Simply Reliable

*Sample period is 1fsample rate  **Record duration = Time Base X 10 div



_ DIGITAL STORAGE OSCILIOSCOPES

For relatively slow and repetitive signals, memory depth should be the primary consideration rather than sampling rate. The biggest shortcoming of short
memory depth is Aliasing due to the lack of sample rate. Oscilloscope's sample rate should be 2x higher than DUT's frequency in order to restore the
original waveforms. The following example is done by providing 1KHz/1V sine wave to TEK 1052B-EDU{2.5k memory depth) and GDS-1102B (10M/ch
memory depth )via a GW Instek AFG-3021 function generator.

For TEK1052B-EDU under 250ms/div, its TkSa/s sample rate cannot For GDS-1102B under 200ms/div, its 5SMSa/s can satisfy the
satisfy the Nygeist theory: Sample rate should be at least 2x higher requirement of sample rate which is 2x higher than input frequency.
than input frequency. As a result, TEK1052B-EDU produced Aliasing. As a result, GDS-11028 revealed genuine waveforms without Aliasing.

Aliasing due to the insufficient After pressing pause and zooming Waveforms entered roll mode After pressing pause and zooming in,
sample rate in, signal is obviously distorted under 200ms /div signal is restore without distortion

DIGITAL STORAGE OSCILLOSCOPE SELECTION GUIDE

Bandwidth 50?235&’;5”!’ 300?1212‘;32 100/ 200100/70MHz ~ 300/200/100MHz ~ 200/100/70MHz  200/100/70MHz 200/100/70/50MHz 150/100/70MHz  100/70/50MHz
Z z
Display B'TFTLCDSVGA  8"TFT LCDSVGA  8°TFT LCD WVGA  B“TFTLCDWVGA  3°TFT LCD WYGA  B"TFT LCD WYGA  7°TFT LCD WVGA 5.7"TFT LCD 5.7"TFT LCD
VPO Yes Yes Yes Yes Yes Yes Yes NA NA
Memory Depth 25kjch M 10M/ch 20M/ch 10M/ch 10Mjch 10Mjch M 4k
Real Time 0tz
Sampling Rate model:4GSa/s 2C5afs 1GSafs 2CS5afs 1G5afs 1GSafs 1G5afs 1GSafs 250M3sa/s
Ping others:5GSa/s
Channel 2ord Jord 2ord 2 Z2ord 2ord 2ord 2 2
it Mo M M0 Mo Ma Ma 1MQ MQ
I:pedlnoe TM/75/50 Q (S00adapter is (500adapter is (50Qadapter is (500adapter is (500adapter is (500adapter is (500adapter is (500adapter is
option ) option } option ) option ) option } option ) option ) option }
8 bits
W-~5V/div(@TM
e Vé}""@ abits 8 bits 8 bits 8bits 8 bits 8 bits 8 bits 8 bits
2mV-1Vjdiv TmV=10V/div TmV=10V/div 1mV=10V/div 1mV-10V/div TmV=-10V/div TmV=10Vfdiv 2mV=10V/div 2mV-10V/div
(@75/500)
Time Base Range 1ns~100s/div Tns~100s/div 1ns~100s/div 1ns~100s/div Tns~100s/div 1ns~100s/div Sns~100s/div 1ns~50s/div 1ns~50s /div
Auto Measurement 28 36 38 38 38 38 36 27 19
1M FFT . - Yes Yes Yes Yes Yes
Split Screen Yes - - - - - -
Auto Range Yes . - -
Power Analysis Yes - - =
Optional Yes Yes Yes Yes Yes
Setial Bus Decode (12€, Sp:’! UART) (I2C,SPI,UART (12C,SP1,UART (I2C,UART,CAN, (I2CSPI,UART (12C,SPI,UART
- JCAN,LIN) JCAN,LIN} LIN}) JCAN,LINY LCAN,LIN)
Waveform Search - Yes - Yes Yes
Segmentad Memory - Yes - Yes Yes
Optional Standard
Logic Analyzer = 8or16CH 16CH
EA series provide  Standard provide  Standard provide
RSy Wawnlor : il dual channel dusl channel  dual channel
25MHz 25MHz 25MHz
USB host/device  USB host/device |\ oo o L e /device  USBhost/device  USB host/device USB host/device
JLAN;SVGA output  ;LAN;SVGA output 2 LAN;Go/NoGo
3 JLAN;Go/NoGo iLAN;GofNoGo iLAN;Go/NoGo iLAN;Go/NoGo : ;
Interface ;R5232 ;CofNeGo (optional) ; BNC BNC BNC BNC BNC USB host/device ~ USB host/device
BNC GPIB GofNoGo BNC *L AN only 4th ch
(optional) GPIB {optional) model
Page A5-6 AT-8 A9-14 A15-20 A21-24 A25-26 A29-34 A35-36 A37-38

Simply Reliable | Good Will Instrument Co., Ltd.
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OSCILLOSCOPES - GDS-3000 Series

500/350/250/150 MHz Digital Storage Oscilloscope

SPECIFICATIONS

Patent No.ZL201 220307783 .4
Z120121021617.9

- .

GDS-3000 Series
(500/350/250/150 MHz)

TEwER
B2 TATRONCS

I[(( ﬁns-m ssm jahm Il,}f:d E&;‘m
e B |2

FEATURES

* 500/350/250/150MHz Bandwidth, 2/4 Input
Channels

* 5GSafs Real-time Sampling Rate and
100GSa/s Equivalent Time Sampling Rate

* 25k Points Memory for Each Input Channel

* VPO (Visual Persistence Oscilloscope)
Technology to Display Less-Frequently-
Occurred Signals

* 8"800 x 600 High Resolution TFT LCD Display

* Unique Split Screen System with Independent
Setting and Display for Each Input Channel

* Three Built-in Input Impedance Selections :
500/75Q/1MQ

* Optional Power Analysis Software for Power
Source Measurement and Analysis

* Optional Serial bus Analysis Software for
Trigger & Decode of 12 C, SPl and UART
Interfaces

Good Will Instrument Co., Ltd.

Simply Reliable
P!y

|GDS-3152| GDS-3154|/GDS-3252| GDS-3254| G DS-3352| GDS-3354| GDS-3502 GDS-3504

VERTICAL

Channels 2Ch+EXT | 4Ch+EXT | 2Ch+EXT | 4Ch+EXT | 2Ch+EXT | 4Ch+EXT | 2Ch+EXT | 4Ch+EXT

Bandwidth DC~150MHz|DC~150MHz [DC~250MHz|DC~250MHz| DC~-350MHz| DC~350MHz DC~500M Hz) DC~-500MHz
(-3dB) (-3dB) {-3dB) {-3dB) (-3dB) {-3dB) {-3dB) {-3dB)

Rise Time 2.3ns 2.3ns 1.4ns 1.4ns ns Ins 700ps 700ps

Bandwidth Limit 20MHz 20/100MHz 20/100/200MHz | 20/100/200/350MHz

Vertical Resolution
Vertical Resolution(TM Q)
Vertical Resolution(50/75Q}
Input Coupling
Input Impedance
DC Gain Accuracy
Polarity

Maximum Input
Voltage(1M Q)
Maximum Input
Voltage(50/75Q)
Offset Position Range
Waveform Signal
Process

;h; bandwidth of the 75 Q) input impedance is limited to 150MHz only.
its

2mV~5V /div

2mV-1V/div

AC, DC, GND

TMQ // 15pF

+3% full scale

Mormal , Invert

300Vrms, CAT |

5Vrms , CAT |

2mV/div — 100mV/div : 0.5V ; 200mV /div — 5V /div : 25V

Add, Subtract, Multiply, and Divide waveforms, Differentiation,
Integration (App installation required)FFT ; FFT : Spectral
magnitude. Set FFT vertical scale to Linear RMS or dBV RMS, and
FFT window to Rectangular, Hamming, Hanning or Blackman

Input Impedance

TRIGGER

Source 2CH model: CH1, CH2, Line , EXT ; 4CH model: CH1, CH2 , CH3 , CH4 , Line , EXT

Trigger Mode Aute (Supports Rell Mode for 100 ms/div and slower), Normal, Single

Trigger Type Edge, Pulse Width, Videc, Runt, Rise & Fall, Alternate, Clitch Trigger, Duration Trigger,
Slope Trigger Event-Delay(1-65,535 events), Time-Delay (10ns-10s),1* C,SPI,UART (optional)

Trigger Holdoff Range | 10ns — 10s

Coupling AC, DC, LF rej., HF rej. , Noise rej.

Sensitivity DC~30MHz Approx. 1div or 10mV; 50MHz~150MHz Approx. 1.5div or 15mV;
150MHz~350MHz Approx. 2div or 20mV; 350MHz~500MHz Approx. 2.5div or 25mV

TERETREGER R S LI ERE, £ ARG W L LR
Range *15v
Sensitivity DC~ 150MHz Approx. 100mV; 150MHz ~ 250MHz Approx. 150mV;

250MHz ~ 350MHz Approx. 150mV; 350MHz ~ 500MHz Approx. 200mV
1M () £3%, ~16pF

X-Axis Inp ut,l.'.‘f:A-x.Es 1!:|pui
Phase Shift

_SIGNAL ACQUISITION

HORIZONTAL
Range Tns/div — 100s /div (1-2-5 increments; GDS5-3502/3504 1-2.5-5 increments);
ROLL : 100ms/div — 100s/div
Pre-trigger 10 div maximum
Post-trigger 1,000 div max (depend on time base)
L Azcutety | =20 ppm verany i | st intecal
X-Y MODE

C-I;uannel.l; Charinel 3fC-hanne.i_2;_C-hanneluﬁ!.
*+ 3%t 100kHz

Real Time Sample Rate
ET Sample Rate
Memory Depth
Acquisition Mode

2.5GSa/s| 5GSafs |2.5GSa/s| 5GSafs | 5GSa/s | 5GSa/s | 4GSa/s | 4GSa/s
100GSa/s maximum for all models
25k points

Normal, Average, Peak detect, High resolution, Single
Average: 2 — 256 waveforms ; Peak detect: 2ns

CURSORS AND MEASUREMENT

Cursors
Automatic

Measurement

Cursors Measurement
Auto Counter

Amplitude, Time, Gating available

28 sets: Vpp, Vamp, Vavg, Vrms, Vhi, Vlo, Vmax, Vmin, Rise Preshoot/
Overshoot, Fall Preshoot/Overshoot

Freq, Period, Rise time, Fall time, Positive width, Negative width,

Duty cycle,Phase, and eight different delay measurements (FRR, FRF,
FFR, FFF, LRR, LRF, LFR, LFF})

Voltage difference between cursors (AV) Time difference between cursors (AT)
6 digits, range from 2Hz minimum to the rated bandwidth

POWER MEASUREMENTS(OPTION)

Power Quality
Measurements

Harmonics

Ripple Measurements
In-rush Current

V RMS, | RMS, True Power, Apparent Power, Reactive Power, Frequency, Power
Factor, Phase Angle, V Crest Factor, | Crest Factor, (+)}V Peak,(-}V Peak, (+}1 Peak,
(-)! Peak, DC Voltage, DC Current, Impedance, Resistance, Reactance
Frequency(Hz), Magnitude(%}, Mag. RMS(A), Phase(e}, Limit(A), Limit(36},
Pass / Fail, Max all, Windows(A),200% Limit, POHC Limit, THD-F, THD-R,RMS,
Overall, POHL, Input Power, Power Factor, Fundamental Current, Harmonic 3, Harmonic 5
Ripple, Nose

First peak, second peak

CONTROL PANEL FUNCTION

Autoset

Auto-range

Save Setup
Save Waveform

Single-button, automatic setup of all channels for vertical, horizontal and
trigger systems, with undo autoset
Allow automatically adjusts the time base and/or the vertical scale of displayed

\évéi\refcrm when the frequency and/or the amplitude of input signal changed.
sets

24 sets

DISPLAY SYSTEM

TFT LCD Type
Waveform Update Rate
Display Resolution
Interpolation
Waveform Display
Display Graticule

Display Brightness

8" TFT LCD SVGA color display(LED Back-light)

3500 wfms/sec

800 horizontal x 600 vertical pixels (SVGA)

Sin(x)/x & Equivalent time samplin

Dots, Vectors, Variable persistence, Infinite persistence
8 x 10 divisions

Adjustable
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GDS-3000 Series
GUG-001 GPIB to USB Adapter

SPECIFICATIONS For: GDS-3000 Series, PSW-Series
GDS-31 52| GDS-3154 GDS-3252| GDS-3254| GDS-3352 GDS-33 54| GDS-3502| GDS-3504

INTERFACE

RS-232C DB-9 male connector

USB Port 2 sets USB 2.0 high-speed host port ;1 set USB high-speed 2.0 device port
Ethernet Port RJ-45 connector, 10/100Mbps

SVGA Video Port DB-15 female connector, monitor output for display on SVGA monitors
GPIB GPIB-to-USB Adapter (Optional)

Go/NoGo BNC 5V Max/10mA TTL open collector output

Internal Flash Disk | 64MB
Kensington Style Lock | Rear-panel security slot connects to standard Kensington-style lock

OSCILLOSCOPES - GDS-3000 Series

Line Output 3.5mm stereo jack for Go/NoGo audio alarm

POWER SOURCE

Line Voltage Range | AC 100V — 240V, 50Hz — 60Hz, auto selection; Power Consumption S6VA

OPERATING ENVIRONMENT GRA-411 Rack Adapter Panel
Temperature 0'C ~ 50 C, Relative Humidity<80% at 40 C or below ; £45% at 41°C~50°C

MISCELLANEOUS Rack Mounting (19", 6U)

Multi-Language Menu | Available

On-Line Help Available

Time clock Time and data, provide the date/time for saved date
DIMENSIONS & WEIGHT

400(W) X 200(H) X 130(D)mm, Approx. 4 kg

The specifications apply when the oscilloscope is powered on for at least 30 minutes under +20 C—30 C.

ORDERING INFORMATION

GDS-3502 500MHz, 2-Channel, Visual Persistence DSO
GDS-3504 500MHz, 4-Channel, Visual Persistence DSO
GDS-3352 350MHz, 2-Channel, Visual Persistence DSO
GDS-3354 350MHz, 4-Channel, Visual Persistence DSO
GDS-3252 250MHz, 2-Channel, Visual Persistence DSO
GDS-3254 250MHz, 4-Channel, Visual Persistence DSO GCDB-03 Osci"oscope Education
GDS-3152 150MHz, 2-Channel, Visual Persistence DSO d Traint Kit
GDS-3154 150MHz, 4-Channel, Visual Persistence DSO SEG. IRTING N
For : GDS-3000/2000A /2000E/1000B Series

MSO-2000E Series/MDO-2000A/2000E Series

Accessories

User manual CD x 1 ,Power cord x 1

GTP-151R : 150MHz 10:1 passive probe for GDS-3152/3154(one per channel)

GTP-251R : 250MHz 10:1 passive probe for GDS-3252/3254(one per channel)

GTP-351R : 350MHz 10:1 passive probe for GDS-3352/3354(one per channel)

CTP-501R : 500MHz 10:1 passive probe for GDS-3502/3504 {one per channel)

Option

DS3-PWR Power analysis software: Power quality/Harmonic/Ripple/In-rush current measurements
DS3-SBD  Serial Bus analysis software: 12C/SPI/UART (only 4 channel models support SPI function)

Optional Accessories
GUG-001 GPIB to USB adapter GDP-025 25MHz High voltage differential probe
GTP-033A 35MHz 1:1 Passive probe GDP-050 50MHz High voltage differential probe i .
GTP-352R 350MHz 20:1 Passive probe GDP-100 100MHz High voltage differential probe GSC-008 Soft carrylng Case
GCP-020  40kHz/240A Current prabe GSC-008 Soft Carrying Case
GCP-100  100kHz/100A Current probe GTL-110 Test lead, BNC to BNC connector
GCP-300  300kHz/200A Current probe GTL-232 RS-232C cable, 9-pin fernale to 9-pin
gg;"s?uo 5?’;‘:“2!'3%1 Eurnent F’mbbe fernale, Null madem for computer
: AU sE Sl e HEeRL a8 GTL-246 USB 2.0 cable, A-B type cable 4P,1800mm
GCP-1030 100MHz/30A Currert probe PR '
o GRA-411 Rack Mount Kit
i 1MHz/7A Current probe GDB-03 Oscilloscope Education and Training Kit

GCP-206P Power supply for current probe (2 input channel) (1700
GCP-425P Power supply for current probe (4 input channel}

GTL-248 (CPIBE Cable, Double Shielded, 2000mm

Free Download

PC Software FreeWave software Driver USB driver; LabView driver

Deskew fixture

Simply Reliable | Good Will Instrument Co., Ltd.




OSCILLOSCOPES - GDS-2000A Series

| VERTICAL

SPECIFICATIONS

Channels

Bandwidth
Rise Time
Bandwidth Limit

Vertical Resolution

GDS-2072A| GDS-2074A GDS-2102A| GDS-2104A GDS-2202A| GDS-2204A| GDS-2302A| GDS-2304A

2Ch+EXT | 4Ch+EXT | 2Ch+EXT | 4Ch+EXT| 2Ch+EXT | 4Ch+EXT | 2Ch+EXT | 4Ch+EXT

DC-70MHz(-3dB) | DC-100MHz(-3dB} | DC-200MHz(-3dB) | DC-300MHz(-3dB)
Sns 3.5ns 1.75ns 1.17ns
20MHz 20MHz 20M100MHz 20M/100M f200MHz

Shits@1M : TmV*-10V

{*: When the vertical scale is set to TmV/ /v, the bandwidth limit will be set to 20MHz autornatically)
AC, DC, GND

1M1/ 16pF approx.

£(3% X |Readout| + 0.1div + TmV) when 2mV[div or greater is selected

£{5% X [Readout| + 0.1div + TmV) when TmV/div is selected

( *% : The measurement type is average of2 16 waveforms with vertical position at zera)

Normal , Invert

300Vrms, CAT |

TmV/div ~ 20mV/div : $0.5V ; 50mV/div ~ 200mV/div : Z5V ; 500mV/div ~ 2V/div : 225V ;
5V/div=10V/div : 2250V

+,0, %, %, FFT, dfdt, St

FFT : Spectral magnitude. Set FFT Vertical Scale ta Linear RMS or dBV RMS, and FFT Window to
Rectangular, Hamming, Hanning , or Blackman

CH1 ,CH2, CH3*, CH4*, Line, EXT, D0-D7 or DO-D15%** ; *four channel models only
**Logic analyzer option only

Auto (Supports Roll Mode for 100 ms/div and slower), Normal, Single

Edge, Pulse Width, Video, Pulse Runt, Rise & Fall, Alternate, Glitch Trigger, Duration Trigger,
Slope Trigger, Time out, Event-Delay (1-65,535 events), Time-Delay (10ns-10s}, Logic*,
Bus, *with DS2-08LA or DS2-16LA option

T0ns - 10s

AC, DC, LF rej. , Hf rej. , Noise rej.

DC - 100MHz Approx. Tdiv or 1.0mV ; 100MHz - 200MHz Approx. 1.5div or 15mV ;
200MHz - 300MHz Approx. 2div or 20mV

Input Coupling
Input Impedance
DC Gain Accuracy ()
GDS-2000A Series Polarity
Maximum Input Voltage
(300/200/] 00/70 MHZ) Offset Position Range
i luse | pc  liaow Waveform Signal
| CE nis [sotwan | Der Procass
| I , } TRIGGER
RS2}2 | GPIB | Eleme Lm v
Trigger Mode
FEATURES T
* 300/200/100/70MHz Bandwidth, 2 or 4 Input
Channels Trigger Holdoff Range
# 2GSa/s Maximum Real-Time Sampling Rate Coupling
and 100GSa/s Equivalent Time Sampling Rate Sensitivity
* 2M points Maximum Record length i
* VPO Technology to Display Less-Frequently- [ERTTRORER
Occurred Signals ol
Sensitivity

% Fast Update Rate of 80,000 Waveform Per Second

* Segmented Memory Acquisition and Input Impedance

=15V

DC ~100MHz Approx. 100mV

T00MHz ~ 200MHz Approx. 150mV ; 200MHz ~ 300MHz Approx. 150mV
M (2£3%, ~16pF

Waveform Search Function | HORIZONTAL

* Standard Model Provides I>C, UART, SPI Time Base Range
CAN and LIN Serial Bus Trigger and Analysis Pre-trigger

Ins/div = 100s/div (1-2-5 increments); ROLL : 100ms /div — 100s /div
10 div maximum

. " Post-trigger 1,000 div max { depend on time base )
Functionality Accuracy =20 ppm over any 2 1 ms time interval
* Optional 8 or 16 Additional Digital Channels Real T'"T'TesamPlﬂ Rate | Max.: 2GSafs —
5 . ET Sample Rate 100GSa/s maximum for all models
with Logic Analyzer(MSO} . Ruered Lugh Max.: 2Mpts
# Upgradable DVM, H-EXPMSID", Acquisition Mode Normal, Average, Peak Detect, Single
Data Log and Advanced Logic Functionality Peak Detection 2ns (typical)
* Optional 5MHz & 25MHz Function Generator | i & Selectable from 2 to 256
* Flexible Remote Control Connectivity | X-Y MODE
(Standard : USB ; Optional : LAN/GPIB) X-Axis Input Channel 1; Channel 3* ( * : four channel models only )
Y-Axis Input Channel 2 ; Channel 4* (* : four channel models only )
: : Phase Shift £3° at 100kHz
GDB-03 OSCIHOSCOPE Education | CURSORS AND MEASUREMENT
and Training Kit Cursors Amplitude, Time, Gating Available; Unit : Seconds(S), Hz(1/S), Phase (Degrees), Ratio(%)
B . Automatic 36 sets: Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS, Area,
For : GDS-3000/2000A,/2000E/10008 S
o / / / Eles Measurement Cycle Area, ROVShoot, FOVShoot, RPREShoot, FPREShoot, Frequency, Period, RiseTime,

MSQ-2000E Series/MDO-2000A/2000E Series

Control Panel Function

Auto Counter
Autoset

Save Setup
| Save Waveform

FallTime, <Width, -Width, Duty Cycle, =Pulses, -Pulses, +Edges, -Edges, FRR, FRF, FFR, FFF,
LRR, LRF, LFR, LFF, Phase

Cursors measurement

6 digits, range from 2Hz minimum to the rated bandwidth

Single-button, automatic setup of all channels for vertical, horizontal and trigger systems, with
undo Autoset

20set

24set

DISPLAY SYSTEM

| TFT LCD Type
Display Resolution
Interpolation
Waveform Display
Waveform Update Rate
| Display Graticule

| INTERFACE

GSC-008 Soft Carrying Case

8" TFT LCD SVGA color display(LED Back-light}

800 horizontal x 600 vertical pixels (SVCA)

Sin(x) x & Equivalent time sampling

Dots, Vectors, Variable persistence(16ms—10s), Infinite persistence
20,000 waveforms per second, maximum

&x 10 divisions

| Rs-232C
USB Port
Ethernet Port
SVGA Video Port
GPIB
GofNoGo BNC
| Kensington Style Lock

DB-9 male connector

USB 2.0 Full-speed host port, USB 2.0 Full-speed device port

R|-45 connector, 10/100Mbps with HP Auto-MDIX (option)

SVCA output (option)

GPIB module (option)

5V Max/10mA TTL open collector output

Rear-panel security slot connects to standard Kensington-style lock

The specifications apply when the oscilloscope is powered on for at least 30 minutes under +20° C—+30"C .

Mote : Three-year warranty, excluding probes & LCD display panel.
Good Will Instrument Co., Ltd. | Simply Reliable R o i



Rear Panel
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GDS-2000A Series

LIGIEANADIZER 1D/ TION) ' DS2-16LA 16-Channel Logic
Sample Rate 500MSa/s

Bandwidth 200MHz Analyzer )

Record Length 2M max P
Input Channels 16 Digital (D15 - DO) or & Digital (D7-D0) S
Trigger Type Edge, Pattern, Pulse Width, Serial bus (I°C, SPI, UART, CAN, LIN}, Parallel \
Thresholds Quad-D0 - D3, D4 - D7..Thresholds D8-D11%*, D12-D15* (*: DS2-16LA only)

Threshold Selections TTL, CMOS, ECL, PECL, User Defined

Threshold Accuracy £100mVY

User-defined Threshold Range | =10V

Maximum Input Voltage =40V

Minimum Voltage Swing £500mV

Input Impedance 101K} probe loading 8 pF

Vertical Resolution 1 bit

OPERATING ENVIRONMENT i

Temperature 0"C ~ 50°C, Relative Humidity< 80% at 40"C or below; <45% at 41"C~50"C .
POWER SOURCE MISCELLANEOLS """+ DS2-08LA 8-Channel Logic
Line Voltage Range AC 100V ~ 240V, 50Hz ~ 60Hz, auto selection An alyzer -
Multi-Language Menu Available a
On-Line Help Available

Time clock Time and date, provide the date/time for saved data

DIMENSIONS & WEIGHT |
380(W) X 220(H) X 145(D)mm, Approx. 4.2 kg '

ORDERING INFORMATION g~ Vg
)"-'-"r.,':

CDS-2304A  300MHz, 4-Channel, Digital Storage Oscilloscope
CDS-2302A  300MHz, 2-Channel, Digital Storage Oscilloscope
CDS-2204A  200MHz, 4-Channel, Digital Storage Oscilloscope
CDS-2202A  200MHz, 2-Channel, Digital Storage Oscilloscope

CDsS-2104A  100MHz, 4-Channel, Digital Storage Oscilloscope 5

CDS-2102A  100MHz, 2-Channel, Digital Storage Oscilloscope DS2-LAN Ethernet & SVGA
CDS-2074A  70MHz, 4-Channel, Digital Storage Oscilloscope Output

CDS-2072A  70MHz, 2-Channel, Digital Storage Oscilloscope

Accessories :

User manual CD x 1, Power cord % 1

CTPO7OR4 ; 7TOMHz (10:1/1:1) Switchable passive probe for GDS-20724/2074A(one per channel)
CTPI504-2  150MHz (10:1/1:1) Switchable passive probe for GDS-2102A/2104A(one per channel)
CTP-2504.2 : 250MHz (10:1/1:1) Switchable passive probe for GDS-22024/2204A (one per channel)
GTP-3504-2 : 350MHz (10:1/1:1) Switchable passive probe for GDS-23024/2304A(one per channel)

OPTION

DS2-LAN  Ethernet & SVGA output DS2-16LA 16 Chanrnel Logic Analyzer includes DSZ‘-G PI B G PI B I nterface

DS2-GPIB  GPIB Interface 16 Channel Logic Analyzer Card{GLA-16)

DS2-FGN  DDS Function Cenerator 16-Channel Logic Analyzer Probe(GTL-16LA)

AFG-125 25MHz Single channel USB Madular DS2-08LA  2-Channel Logic Analyzer | includes -
Arbitrary Function Generator 3-Channel Logic Analyzer Card (CLA-08) - W

AFG-225  25MHz Dual channel USB Modular &-Channel Logic Analyzer Probe(GTL-08LA) -
Arbitrary Function Generator

OPTIONAL ACCESSORIES

GTL-08LA 2-Chanrel Logic Analyzer Prabe GCP-020  40kHz/240A Current probe

GTL-16LA 16-Chanrel Legic Analyzer Probe GCP-100 100kHz/100A Current probe

GLA-08  2Chanrel Logic Analyzer Card GCP-300  300kHz/200A Current probe H

GLA-I6 16 Channel Logic Analyzer Card GCP-530 50MHz/30A Current probe Dsz'FGN DDS FLII‘lCtIOH

GCP-500  500kHz/150A Current probe
GCP-1030 100MHz/30A Current probe Generator
GCP-1000  1MHz/7A Current probe

GCP-206P Power supply for current probe (2 input charnel)
GCP-425P Power supply for current probe {4 input channel)

GRA-420 Rack Mount Kit

GAK-003 50Q Impedance Adapter

DS2-FHT  Module extension bay & USB Type A to Type A/B cable
GTL-232 RS-232C Cable, 9-pin, F-F Type, null modem, 2000mm

GTL246 USB Cable, USB 20, A Type, 1200mm CSC.008 Soft Canyiryg Case

GTL-248 GP!S Cable, Double Shielded, ZOOUr!'Im GDP-025 25MHz High voltage differential probe
GTP-033A Oscilloscope Probe, 35MHz 111 Passive Probe, BNC{P/M) GDP-050 50MHz High voltage differential probe
GDB-03  Oscilloscope Education & Training Kit GDP-100 100MHz High voltage differential probe
FREE DOWNLOAD

PC Software  FreeWave software Driver USB driver, LabView Driver

Simply Reliable | Good Will Instrument Co., Ltd.

OSCILLOSCOPES - GDS-2000A Series



OSCILLOSCOPES - MSO-2000E Series

200MHz/100MHz/70MHz Mixed-signal Oscilloscope

MSO-2000E Series
(200/100/70 MHz)

CE | U, | be, [ianter |oneme [Pemie
(€€ | R 07 o

FEATURES

SPECIFICATIONS
MSO-2072E(A) | MSO-2074E(A}| MSO-2102E(A) | MSO-2104E(A)| MSO-2202E(A) | MSO-2204E(A)

*200/100/70MHz Bandwidth Selections :
2 or 4 Channels

* Real Time Sample Rate Per Channel : 1GSa/s
{2 Channel Models); Maximum Real Time
Sample Rate : 1 GSa/s (4 Channel Models)

#* MSO-2000E Equips with a 16 Channel Logic
Analyzer

* MSO-2000EA Equips with a 16 Channel
Logic Analyzer and a Dual Channel 25MHz
Arbitrary Waveform Generator

* Free Frequency Response Analyzer Software
for MSO-2000EA

* Per Channel 10M Memory Depth and VPO
Waveform Ddisplay Technology

* Waveform Update Rate up to 120,000 wim/s

* 8" WVGA TFT LCD

* Maximum 1M FFT Provides Higher Frequency
Domain Resolution Measurements

* High Pass, Low Pass and Band Pass Filter
Functions

* 29,000 Segmented Memory Sections and
Waveform Search Function

% [2C/SPIJUART/CAN/LIN Serial Bus Trigger
and Decoding Functions

* Data Log Function is Able to Track Signal
Changes up to 1000 Hours

* Mask Test Function

* Network Storage Function

Good Will Instrument Co., Ltd. | Simply Reliable

VERTICAL SENSITIVITY

Channels 2Ch+EXT | 4ch 2Ch+EXT | 4ch 2Ch+EXT | 4ch

Bandwidth DC~70MHz(-3dB) DC~100MHz(-3dB}) DC~200MHz(-3dB)

Rise Time Sns 3.5ns 1.75ns

Bandwidth Limit 20MHz 20MHz 20M/100MHz

Vertical Resolution 8 bits : TmV ~ 10V/div

Input Coupling AC, DC, GND

Input Impedance MY/ [ 16pF approx.

DC Gain Accuracy £(3% when 2mV/div or greater is selected ; £(5%) when TmV/div is selected

Polarity Normal & Invert

Maximum Input Voltage | 300Vrms , CAT | (300Vrms CAT |l with GTP-070B-4/100B-4/2008-4, 10: 1 probe)

Offset Position Range | 1mV/div~ 20mV/div : 20.5V; 50mV/div ~ 200mV/div : £5V ; 500mV/div ~ 2V//div : £25V ;
5V/div-10V/div : £250V

Waveform Signal +,+, %, +, FFT, Uesr Defined Expression

Process FFT : 1Mpts ; FFT : Spectral magnitude. Set FFT Vertical Scale to Linear RMS or dBY RMS ;
FFT Window Displays : Rectangular, Hamming, Hanning, Blackman-Harris

TRIGGER

Source CH1 ,CH2, CH3, CH4, Line, EXT* ; *dual channel models only

Trigger Mode Auto (Supports Roll Mode for 100 ms/div and slower), Normal, Single Sequence

Trigger Type Edge, Pulse Width{Glitch), Video, Pulse Runt, Rise & Fall{Slope), Alternate, Time out, Event-Delay
{1~65,535 events), Time-Delay(Duration;4ns~10s), Bus

Trigger Holdoff Range | 4ns ~ 10s

pling AC, DC, LF rej. , Hf rej. , Noise rej.

Sensitivity 1div

EXT TRIGGER

Range +15V

Sensitivity DC- 100MHz Approx. 100mV; 100MHz - 200MHz Approx. 150mV

Input Impedance IM(243%, ~16pF

HORIZONTAL

Time Base Range 1ns/div ~ 100s/div (1-2-5 increments); ROLL : 100ms fdiv ~ 100s/div

Pre-trigger 10 div maximum

Post-trigger 2,000,000 div maximum

Time Base Accuracy 150 ppm over any2 1 ms time interval

Real Time Sample Rate | Max. : 1GSa/s (4ch model); Per channel 1CSa/s (2ch model)

Record Length 10Mpts/CH

Acquisition Mode Normal, Average, Peak Detect, Single

Peak Detection 2ns (typical)

Average Selectable from 2 to 256

X-Y MODE

X-Axis Input Channel 1; Channel 3* ( * : four channel models only }

Y-Axis Input Channel 2 ; Channel 4% ( * : four channel models only )

Phase Shift £3° at 100kHz

CURSORS AND MEASUREMENT

Cursors

Automatic
Measurement

Control Panel Function

Amplitude, Time, Gating Available; Unit : Seconds(S), Hz(1/S), Phase (Degrees), Ratio{%)

38 sets : Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS, Area,
Cycle Area, ROVShoot, FOVShoot, RPREShoot, FFREShoot, Frequency, Period, RiseTirne,
FallTime, +Width, -Width, Duty Cycle, +Pulses, -Pulses, +Edges, -Edges, %Flicker, Flicker Idx.,
FRR, FRF, FFR, FFF, LRR, LRF, LFR, LFF, Phase Cursors measurement

Cursors measurement

Waveform Display
Waveform Update Rate

Auto Counter 6 digits, range from 2Hz minimum to the rated bandwidth

Autoset Single-button, automatic setup of all channels for vertical, horizontal and trigger systems,
with undo Autoset

Save Setup 20set

Save Waveform 24set

DISPLAY SYSTEM

TFT LCD Type 8" TFT LCD WVGA color display

Display Resolution 800 horizontal x 480 vertical pixels (WVGA)

Interpolation Sin{x) /x

Dots, Vectors, Variable persistence(16ms—10s), Infinite persistence
120,000 waveforms per second, maximum

Display mode YT; XY

Display Graticule 8 x 10 divisions

INTERFACE

USB Port USB 2.0 Hish-speed host port x 1, USB 2.0 High-speed device portx 1
Ethernet Port {LAN) RJ-45 connector, 10/100Mbps with HP Auto-MDIX

Go/NoGo BNC 5V Max/10mA TTL open collector output

Kensington Style Lock | Rear-panel security srot connects to standard Kensington-style lock

LOGIC ANALYSER SPECIFICATIONS

Sample Rate Per Channel 1GSa/s

Bandwidth 200MHz

Record Length Per Channel 10M pis (max)

Input Channels 16 Digital (D15 - DO)

Trigger Type Edge,Pattern,Pulse Width Serial bus (I°C,SPI,UART (RS232/422/485),CAN, LIN),Paralle| Bus
Thresholds Quad D0-~D3, D4~-D7,D8-D11 ,012~D15 Thresholds
Threshold Selections | TTL, CMOS(5V,3.3,2.5V), ECL, PECL,0V ,User Defined
User-defined Threshold Range| +5V

Maximum Input Voltage| +40V

Minimum Voltage Swing| +250 mV

Input Impedance 101KQ probe loading 8pF

Vertical Resolution 1 bit
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MSO-2000E Series

MSO-2072E(A) | MSO-2074E{A) MSO-2102E(A) MSO-2104E(A)| MSO-2202E(A)| MSO-2204E{A}

AWG SPECIFICATIONS {MSO-2000EA only)

Channels 2

Sample Rate 200 Msa/s

Vertical Resolution 14 bits

Max. Frequency 25 MHz

Waveforms Sine, Square, Pulse, Ramp, DC, Noise, Sinc, Gaussian, Lorentz, Exponential Rise,

Output Range
Output Resolution
Output Accuracy
Offset Range
Offset Resolution

_ FREQUENCY RESPONSE ANALYSIS

Exponential Fall, Haversine, Cardiac

20 mVpp to 5 Vpp, HighZ;10 mVpp to 2.5 Vpp, 50 O
Tm

2% (1 kHz)

£2.5V, HighZ;#1.25V, 50

1mV

Dynamic Range

Input and Output Sources
Frequency Range
Number of Test Points
Test Amplitude

Test Results

Manual Measurements

Plot Scaling

> 80 dB (typical)

Channel 1 or 2 ( 3 or 4 for four channel model)

20 Hz to 25 MHz

10 to 90 points per decade

20 mVpp to 5 Vpp into High-Z Fixed amplitude across entire sweep
Logarithmic overlaid gain and phase plot

Two pairs of tracking gain and phase markers

Auto-scaled during test

POWER SOURCE MISCELLANEOUS

Line Voltage Range
Multi-Language Menu
On-Line Help

Time clock

Operation Environment

AC 100V ~ 240V, 50Hz — 60Hz, auto selection

Available

Available

Time and date, provide the date/time for saved data

Temperature: (°C to 50°C. Relative Humidity: = 80%, 40°C or below; =45%, 41°C - 50°C

DIMENSIONS & WEIGHT

| 384(W) X 208(H) X 127.3(Dymm, Approx. 2.8 kg l

MNote : Three-year warranty, excluding probes & LCD display panel.

ORDERING INFORMATION

MSO-2204E(A)
MSO-2202E(A)
MSO-2104E(A)
MSO-2102E(A)
MSO-2074E(A)
MSO-2072E(A)
“EAY" have built-in a D

Accessories :

200MHz, 4 + 16 Channel, Mixed-signal Oscilloscope
200MHz, 2 + 16 Channel, Mixed-signal Oscilloscope
100MHz, 4 + 16 Channel, Mixed-signal Oscilloscope
100MHz, 2 + 16 Channel, Mixed-signal Oscilloscope
70MHz, 4 + 16 Channel, Mixed-signal Oscilloscope
70MHz, 2 + 16 Channel, Mixed-signal Oscilloscope
ual Channel 25MHz Arbitrary Waveform Generator

User manual CD x 1, Powercordx 1

GCP-201:Probe Clip,

20PCS GTL-16E:16-Channel Logic Analyzer Probe

GTP-070B-4:70MHz(10:1/1:1)Switchable passive probe for MSC-2072E(A) /2074E(A) (one per channel)
GTP-100B-4:100MHz(10:1/1:1)Switchable passive probe for MSO-2102E(A) /2104E(A) (one per channel}
GTP-200B-4:200MHz(10:1/1:1)Switchable passive probe for MSO-2202E(A} [2204E(A) (one per channel)

OPTIONAL ACCESSORIES

GTL-16E 16-Channel Logic Analyzer Prabe GCP-300  300kHz/200A Current probe
GRA-426 Rack Mount Kit GCP-530 50MHz/30A Current probe
GAK-003 500 Impedance Adapter GCP-500  500kHz/150A Current probe
S S e GCP-1030 100MHz/30A Current probe
GREUOR B8 DcRmying baoe GCP-1000 T1MHz/7A Current probe
21[-)'-5—-261?.6 gssg|§$¥E§uﬂﬁ§n?ﬁmﬁ?ﬂm GCP-206P Power supply for current probe (2 input channel)
GTP-033A Oscilloscope Probe, 35MHz 1:1 Passive ggl;..;%?lp E?:;; ?:lﬂ:lp?%é%rccsurrent prate {input st oel)
Probe, BNC(P/M) GDP-025 25MHz High voltage differential probe
GCP-020  Current Probe, 40Hz — 40kHz, 2404 GDP-050 50MHz High voltage differential probe
GCP-100  Current Probe, DC ~ 100KHz, T00A GDP-100 100MHz High voltage differential probe
FREE DOWNLOAD '

PC Software OpenWave software

Driver LISB driver ; LabView driver

Rear Panel

GDB-03 Oscilloscope Education
and Training Kit

For : GDS-3000/2000A /2000E/1000B Series
MSO-2000E Series/MDO-2000A /2000E Series

GTL-16E 16-Channel Logic
Analyzer Probe

For : MSO-2000E Series

GCP-201 Probe Clip , 20PCS

For : MSO-2000E Series

Simply Reliable | Good Will Instrument Co., Ltd.

OSCILLOSCOPES - MSO-2000E Series



OSCILLOSCOPES - MS0-2000E Series

ATl

200MHz/100MHz/70MHz Mixed-signal Oscilloscope

MSO-2000E SERIES SELECTION GUIDE

Bandwidth 200MHz 200MHz 100MHz 100MHz 70MHz 70MHz
Channels 4 2 4 2 4 2
Record Length 10M / ch 10M f ch 10M / ch 10M / ch 10M / ch 10M f ch

Real-time Sampling Rate Max. 1 GSafs | Per channel 1 GSa/s Max. 1 GSafs | Per channel 1 GSafs Max. 1 GSafs | Per channel 1 GSafs

Built-in 16 Channel Logic Analyzer

MSO-2000EA SERIES SELECTION GUIDE

Bandwidth 200MHz 200MHz 100MHz 100MHz JOMHz JOMHz
Channels 4 2 4 2 4 2
Record Length 10M [ ch 10M [ ch 10M f ch 10M [ ch 10M [ ch 10M f ch

Real-time Sampling Rate Max. 1 GSafs | Per channel 1 GSafs Max. 1 GSafs | Per channel 1 GSafs Max. 1 GSafs | Per channel 1 GSafs

Built-in 16 Channel Logic Analyzer and Dual Channel 25MHz Arbitrary Waveform Generator

The MSO-2000E series is a mixed-signal oscilloscope, which offers dual analog channels + 16 digital channels or 4 analog channels +

16 digital channels. The MSO-2000E series includes MSO-2000E and MSO-2000EA. MSO-2000E has a built-in 16-channel logic analyzer
and MSO-2000EA has a built-in 16-channel logic analyzer and a dual channel 25MHz arbitrary waveform generator. The entire series
features bandwidth selections of 200MHz, T00MH, and 70MHz. Dual analog channel models provide 1GSa/s real-time sampling rate

per channel; four analog channel models provide 1GSa/s maximum real-time sampling rate. The 8-inch 800%480 TFT LCD and the
minimum 1mV/div vertical range allow the MSO-2000E series to measure complex feeble signals and clearly display measurement results.

For analog channels, the MSO-2000E series provides 10M long memory for users to completely retrieve and analyze waveforms. Users,
based upon the application requirements, can select 1k, 10k, 100k, TM or 10M memory depth. Short memory depth collocating with the
high sampling rate allows users to observe fast-changing waveforms and, on the other hand, long memory depth aims for continuously
changing waveforms. The MSO-2000E series is equipped with waveform search and segmented memory functions to expand the flexible
applications of 10M long memory. The segmented memory can be divided the maximum into 29,000 sections for users to bypass any
unimportant waveforms so as to swiftly search all required waveforms. With the segmented memory function, more meaningful
waveforms can be saved and target waveforms can be displayed rapidly. Users, by using the waveform search function, can rapidly
search desired waveforms according to the required trigger conditions.

16-channel logic analyzer has a memory depth of 10Mpts per channel, which can retrieve
more and longer digital signals as well as clearly display digital signals to obtain sufficient
information for analysis. The minimum input swing of logic analyzer represents the
minimum operating voltage of £250 mV, which demonstrates that digital channels are
highly sensitive with respect to input. The standard bus trigger and decoding functions
include serial and parallel bus such as I'C, SPI, UART (RS232/422/485) and CAN/LIN bus
for automotive communications. The parallel bus function is only for digital channels. Bus
waveforms can be triggered and decoded in real time. The MSO-2000E series offers
complete analysis and debugging capabilities with the economical pricing.

CAN Bus Trigger and Decode

In addition to a 16-channel logic analyzer, MSO-2000EA has a built-in dual channel 25MHz
arbitrary waveform generator with the modulation capability and also features 14 bits vertical
resolution; sample rate of 200MSa/s; 13 standard output waveforms Sine, Square, Pulse,
Ramp, DC, Noise, Sinc, Gaussian, Lorentz, Exponential Rise, Exponential Fall, Haversine,
Cardiac ; AM/FM/FSK modulation and sweep function. The user friendly interface is the ideal
choice for applications such as circuit simulation and education tests.

Dual Channel Arbitrary Waveform Generator

MSO-2000EA also provides the frequency response analysis function (Bode plot). The FRA
software can be directly downloaded from GW Instek website. Via arbitrary waveform generator,
oscilloscope, and FRA software, users can obtain DUT's FRA characteristic curve plot. FRA has
a very wide application range, including product circuit and component performance verification
and analysis such as Feedback of Circuit Design, Filter Design, Amplifier Design, Resonant
Circuit Design, Cable Frequency Response, and Signal Transformer Performance. Via FRA,

users can preliminarily verify product and analyze component's characteristics without the
expensive instrument.

FRA of RC high-pass filter

The frequency range of FRA is from 20Hz to 25MHz; the number of test point can be selected
from 10 to 90 points per decade. After completing the Bode plot, users can select measurement

curve by Cursor so as to retrieve each point's amplitude and phase on the curve. Cursr 1 TG deademuat
at 3dB cut-off frequency of the high-pass filter.

Good Will Instrument Co., Ltd. | Simply Reliable



“ 120,000wfm /s WAVEFORM UPDATE RATE AND VPO WAVEFORM DISPLAY TECHNOLOGY

The MSO-2000E series oscilloscope allows users to easily and
completely observe inrush signals and rare transient waveforms
to increase waveform debugging efficiency by using features,
including advanced VPO (Visual Persistence Oscilloscope)
signal processing technology, waveform update rate as high as
120,000 wfm/s, and multi-layered afterglow display to enhance
waveform display efficiency. Oscilloscope with VPO technology

I DUAL DISPLAY SCREEN ZOOM:IN AND PLAY/PAUSE FUNCTIONS

displays signals with three dimensional waveforms constructed
by amplitude, time and signal strength to show each waveform
point. 256 color gradients yield clear waveform changes.
Comparing with the conventional digital storage oscilloscope,
the MSO-2000E series provides more natural and more genuine

signal display effect which is very close to the original analog
signal.

The MSO-2000E series provides the dual display screen zoom-in
function to simultaneously display waveforms and major target
areas. Users can zoom in display area by adjusting time/div. Under
zoom-in mode, waveform can be played or paused so as to
automatically view all input waveforms on the moving zoom-in
screen. User can swiftly identify each desired event. Manual control
play speed and direction can be adjusted according to users'

I M FFT FREQUENCY DOMAIN DISPLAY FUNCTION

requirements. Press “Pause” to stop the play function. With
“waveform search”, all desired events from different stages can
be rapidly identified and examined back and forth. The MSO-
2000E series is capable of swiftly searching signals and observing
signals' details. T0M long memory depth provides the function
of complete waveform retrieval and analysis.

The FFT function of the MSO-2000E Series provides the maximum
1M display for more precision frequency domain display. The
function supports four-window displays, including Rectangular,
Hamming, Hanning, and Black-harris. Users select window display
for frequency domain analysis according to test requirements. The

MSO-2000E series not only provides the FFT function but also
FFTrms, vertical adjustment, and local zoom-in functions for users
to adjust waveforms of frequency domain by their requirements.
Via rapid waveform update rate and waveform search functions,
users can precisely observe the test results of frequency domain.

Reliable | Good Will Instrument Co., Ltd.
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200MHz/100MHz/70MHz Mixed-signal Oscilloscope

A 38 ITEMS OF AUTO MEASUREMENT SELECTION AND THE STATISTICS FUNCTION

The MSQO-2000E series soundly provides 38 measurement items.
Based upon the parameters such as voltage, current, time, frequency,
and delay measurement, users can decide which measurement items
to choose. On the single display screen, the MSO-2000E series

provides 8 measurement selections. The statistics mode can also
be selected for users to analyze the mean value, the maximum,
the minimum, and standard deviation of the retrieved waveforms
to ensure signal's integrity and identify abnormal waveforms.

E SUPPORT I*C, SPI, UART, CAN, LIN BUS TRIGGER AND DECODING FUNCTION

Decode by Analog Channel

The serial bus technology has been widely applied in the present
embedded application design. To rapidly and correctly trigger and
analyze serial bus data has posed a difficult challenge to engineers,
The MSO-2000E series provides parallel and serial bus analysis
function with T0M long memory depth. Users can select either
analog or digital channles to trigger, decode, and analyze frequently
used 1*C, SPI and UART serial bus and CAN/LIN bus, which is
often used by automotive communications. While using digital

I WAVEFORM SEARCH FUNCTION

Users can rapidly search desired waveforms according to the trigger
condition. After activating the search function, hollow inverted
triangles will show the location met the trigger condition. The upper
left hand corner Overall will show the total number of waveforms
met the trigger condition. Users can set waveform search by the
trigger condition such as Edge, pulse width, Runt, Rise/Fall, and Bus.

Good Will Instrument Co., Ltd. | Simply Reliable

Decode by digital Channel

Display analog waveform converted from digital signal

channels, the analog waveform converted from digital channels

can be observed so as to examine and analyze time-related analog
and digital signals. The above-mentioned funciton can verify and
analyze the conversion between analog and digial signals. Currently,
many embedded designs are digital signals. The MSO series also
provides digital channels for parallel bus analysis and decoding.
The above standard serial and parallel bus functions are the best
test platform for school courses and embedded circuit designs.

When the trigger condition is met, hollow inverted triangles will
appear. Users can save all marks to compare with the next input
signal. The front panel of the MSO-2000E series controls waveform
zoom-out and play/pause function to swiftly identify each desired
event. The function allows users to conveniently complete
waveform search and save marks for rapid comparison and analysis.



I DIGITAL FILTER FUNCTION

Unfiltered Waveform with
Noise Interference

Filtered Waveform,
Noise Removed

Engineers are often troubled by noise interference while measuring
signals in the electric circuit tests. The MSO-2000E series features
the digital filter function which can be set to high pass or low pass
digital filter. Digital filter allows users to independently set filter
frequency for each channel. The tracking on function rapidly sets

same filter frequency for all channels.

I SEGMENTED MEMORY FUNCTION

DATA LOG FUNCTION

Users, via the data log function, can observe waveform changes
in long periods of time to ensure product reliability or measure
sporadically appeared signals. The data log function, based on
the requirements, can set record time and interval. Record time
can be selected from 5 minutes to 1000 hours, and record interval
is 5 seconds, the minimum. Waveform type for record data and
CSV file format for each channel can also be selected. Data can
be stored in USB drive, the MSO-2000E series or the remote
computer via LAN.

Users Can Also Select “Analyze Segments” to Conveniently Obtain The Analysis Results.

To achieve the most ideal application for memory depth, the MSO-
2000E series has the built-in segmented memory function. The
segmented memory function allows users to select the desired
important signals for observation. Hence, insignificant signals can
be neglected and serial bus decoding; pulse or inrush signals can
be identified when retrieving signals. The segmented memory

I maAsk FUNCTION

The MSO-2000E series provides the Mask function, which allows
users to apply Auto Mask and user-defined Mask to determine
whether the quality of the product meets the regulation. Via user-

defined mask, users can set up to 8 areas and each area is up to

function of the MSO-2000E series allows users to select the
number of sections. The maximum sections can be selected
are 29,000. After activating the function, users can select and
observe waveform for each segment by turning the Variable
knob. The ultimate application of memory depth, therefore,
is completely realized.

10 points to meet test requirements. Users can also refer to the
examples from user manual to edit Mask by the PC to satisfy
all test needs. By setting Save On, users can log and monitor

signals, which violate test conditions.

Simply Reliable | Good Will Instrument Co., Ltd.
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300/200/100MHz Mixed-domain Oscilloscope

MDO-2000A Series (S
(300/200/100 MHz)
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EEATURES

*300/200/100MHz Bandwidth Selections:
2 Channels

* Maximum Real Time Sampling Rate: 2 GSa/s

* MDO-2000A Equips with a Spectrum Analyzer
MDO-2000AG Equips with a Spectrum
Analyzer ; a Dual Channel 25MHz AWG

# Per Channel 20M Memory Depth and VPO
Waveform Display Technology

* Waveform Update Rate up to 120,000 wfm/s

* 8" WVGA TFT LCD

* MDO-2000AG Provides Frequency Response
Analysis Function

* Maximum 1M FFT Provides Higher Frequency
Domain Resolution Measurements

* High Pass, Low Pass and Band Pass Filter
Functions

* 29,000 Segmented Memory Sections and
Waveform Search Function

# ['CJUART JCAN/LIN Serial Bus Trigger and
Decoding Functions

* Data Log Function is able to Track Signal
Changes up to 1000 Hours

* Mask Test Function

* Network Storage Function

Good Will Instrument Ce., Ltd. | Simply Rellable

SPECIFICATIONS

MDO-2102A/G MDO-2202A/G MDO-2302A/G
VERTICAL SENSITIVITY
Channels 2Ch+EXT 2Ch+EXT 2Ch+EXT
Bandwidth DC-100MHz(-3dB) DC-200MHz(-3dB) DC-300MHz{-3dB)
Rise Time 3.5ns 1.75ns 1.17ns
Bandwidth Limit 20MHz 20M /T00MHz 20M [100M200MHz
Vertical Resolution 8 bits : TmV ~ 10V {div
Input Coupling AC, DC, GND

Input Impedance

DC Gain Accuracy
Polarity

Maximum Input Voltage
Offset Position Range
Waveform Signal

TM 02/ 16pF approx.

*(3% when 2mV/div or greater is selected ; £(5%) when TmV/div is selected

Mormal & Irvert

300Vrms , CAT |

TmV fdiv ~ 20mV fdiv : 0.5V ; S0mV/div ~ 200mVjdiv - £5V ; S00mV fdiv ~ 2Vdiv : 225V ; 5V /div~10V/div : 2250V
+,-,%,+,FFT, Uesr Defined Expression

Process FFT : 1Mpts ; FFT : Spectral magnitude. Set FFT Vertical Scale to Linear RMS or dBY RMS and FFT
Window to Rectangular, Harmming , Hanning, or Blackman

TRIGCGER

Source Ch1 ,CHZ2, Line, EXT

Trigger Mode Auto [Supperts Roll Mode for 100 ms/div and slower), Normal, Single Sequence

Trigger Type Edge, Pulse Width {Glitch), Video, Pulse Runt, Rise & Fall{Slope), Alternate, Time out, Event-Delay
{165,535 events), Time-Delay(Duration;4ns~10s), Bus

Trigger Holdoff Range | 4ns - 10s

Coupling AC, DC, LF rej. , Hf rej. , Noise rej.

Sensitivity Tdiv

EXT TRIGGER

Range +15V

Sensitivity DC~100MHz Approx. 100mY; 100MHz ~ 200MHz Approx. 150mV; 200MHz ~ 300MHz Approw. 150mY

Input Impedance 1M 239, ~16pF

HORIZONTAL

Time Base Range Tns/div - 100s/div {1-2-5 increments); ROLL : 100m s fdiv — 100s [div

Pre-trigger 10 div maximum

Post-trigger 2,000,000 div maximum

Time Base Accuracy +50 ppm over any2 1 ms time interval

Real Time Sample Rate Max. : 2GSa/s (shared)

Record Length Per Channel 20Mpts

Acquisition Mode Normal, Average, Peak Detect, Single

Peak Detection 2ns (typical)

Average Selectable from 2 to 256

X-Y MODE

X-Axis Input Channel 1

Y-Auxis Input Channel 2

Phase Shift +3° al 100kHz

ICURSORS ANDIMENSUREMENE

Cursors Amplitude, Time, Gating Available; Unit : Seconds(S), Hz(1/5), Phase (Degrees), Ratio(%)

Automatic 38 sets : Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS, Area, Cycle

Measurement Area, ROVShoot, FOVShoot, RPREShoot, FPREShaot, Frequency, Period, RiseTime, FallTime, +Width,
Width, Duty Cycle, +Pulses, -Pulses, +Edges, -Edges, %Flicker, Flicker Idx., FRR, FRF, FFR, FFF, LRR,
LRF, LFR, LFF, Phase

CONTROL PANEL FUNCTION

Auto Counter 6 digits, range from 2Hz minimurm to the rated bandwidth

Autoset Single-button, autematic setup of all channels for vertical, horizontal and trigger systems, with undo Autoset

Save Setup 20 sets

Save Waveform 24 sets

DISPLAY SYSTEM

TFT LCD Type 8" TFT LCD WVGA color display

Display Resolution 800 horizontal x 480 vertical pixels (WVGA)

Interpolation Sin(x) fx

Waveform Display
Waveform Update Rate

Dats, Vectors, Variable persistence{16ms—4s), Infinite persistence
120,000 waveforms per second, maxirmurm

Display Mode YT XY

Display Graticule 8% 10 divisions

INTERFACE

USB Port USB 2.0 High-speed host port x 1, USB 2,0 High-speed device port x 1
Ethernet Port (LAN) RJ-45 connector, 10/100Mbps with HP Auto-MDIX

GofNoGo BNC 5V Max/10mA TTL open collector output

Kensington Style Lock | Rear-panel security slot connects to standard Kensington-style lock

SPECTRUM ANALYZER SPECIFICATIONS

Frequency Range

Span

Resolution Bandwidth
Reference Level
Vertical Units

Vertical Position
Vertical Scale

Display Average Noise Level
Spurious Response
Frequency Domain

DC~1CHz(Max.) {Max. bandwidth ~1GHz uncalibrated)

TkHz ~ 1GHz{Max.)

THz ~ TMHz(Max.}

-50 dBrn to +40dBm in steps of 5dBm

dBY RMS; Linear RMS; dBm

“12divs to +12divs

1dB/div to 20dB/div in a 1-2-5 Sequence

TV div < -50dBm, Avg : 16; 100mV/div < -70dBm, Avg : 16 ; 10mV/div < -20dBm, Avg: 16
2nd harmoenic distortion< 40dBc ; 3rd harmonic distortion< 45dBc

Normal ; Max Hold ; Min Hold ; Average (2 ~ 258)

Trace Types

Detection Methods Sample ; +Peak ; -Peak ; Average

FFT Windows FFT Factor : Hanning 1.44 ; Rectangular 0.89 ; Hamming 1.30 ; Blackman 1.68

AWG SPECIFICATIONS {MDO-2000AG only)

Channels 2

Sample Rate 200 Msafs

Vertical Resolution 14 bits

Max. Frequency 25 MHz

Waveforms Sine, Square, Pulse, Ramp, DC, Noise, Sinc, Gaston, Lorentz, Exponential Rise, Exponential Fall,
Haversine, Cardiac

Output Range 20 mVpp to 5 Vpp, HighZ;10 mVpp to 2.5 Vpp, 50 2

Output Resolution TmV

Output Accuracy 2% (1 kHz)

Offset Range +2.5V, HighZ;41.25 V, 50

Offset Resolution Tmv




MDO-2000A Series

SPECIFICATIONS
MDO-2102A/G MDO-2202A/G MDO-2302A/G

Sine Frequency Range : 100mHz-25MHz ; Flatness : +0.5 dB ; Harmonic Distortion : -40 dBc ; Stray
(Mon-harmaonic) : -40 dBe ; Total Harmonic Distortion : 1% ; /N Ratio : 40 dB

Frequency Range : 100mHz~15MHz ; Rise/Fall time : <15ns ; Overshoot : 3% ; Duty cycle Square :
50% & Pulse : 0.4%~99.6% ; Min. Pulse Width : 30 ns ; |itter:500 ps

Ramp Frequency Range :100mHz~1MHz ; Linearity : 1% ; Symmetry : 0~100%

SquarefPulse

FREQUENCY RESPONSE ANALYSIS (MDO-2000AG only)

Dynamic Range > 80 dB (typical)

Input and Output Sources | Channel 1 or 2

Frequency Range 20 Hz to 25 MHz

Number of Test Points | 10 10 90 points per decade

Test Amplitude 20 mVpp to 5 Vpp into High-Z ; Fixed test amplitude or custom amplitude for each decade
Test Results Logarithmic overlaid gain and phase plot

Manual Measurements | Two pairs of tracking gain and phase markers

Plot Scaling Auto-scaled during test

MISCELLANEOUS

Line Voltage Range AC 100V ~ 240V, 50Hz ~ 60Hz, auto selection
Multi-Language Menu Ava:-lable

On-Line Help Available .

Time Clock Time and date, provide the date/time for saved data

Operation Environment | Temperature: 0°C to 50°C. Relative Humidity: = 809 at 40°C or below; =45%, 41°C ~ 50°C
Dimensions & Weight 384 (W) X 208(H) x 127.3(D} mm, Approx. 3kg

MNote : Three-year warranty, excluding prebes & LCD display panel.

ORDERING INFORMATION

MDO-2302AG 300MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer, dual channel 25M Hz AWG
MDO-2202AG 200MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer, dual channel 25MHz AWG
MDO-2102AG 100MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer, dual channel 25M Hz AWG
MDO-2302A 300MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer
MDO-2202A 200MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer
MDO-2102A 100MHz, 2-channel, Digital Storage Oscilloscope, Spectrum Analyzer

Accessories :

User manual CD x 1, Power cord x 1,

GTL-110 BNC-BNC cablex 2 (only on MDO-2000AG)

GTP-100B-4 : 100MHz(10:1/1:1) Switchable passive probe for MDO-2102A/2102AC (one per channel)
GTP-200B-4 : 200MHz(10:1/1:1) Switchable passive probe for MDO-2202A/2202AC (one per channel)
GTP-300B-4 : 300MHz(10:1/1:1) Switchable passive probe for MDO-2302A/2302AC(one per channel)

OPTIONAL ACCESSORIES

GRA-426 Rack Adapter Panel GCP-100  Current Probe, DC~100KHz, 100A, Current Probe
GAK-003 500 Impedance Adapter GCP-300  300kHz/200A Current probe
GSC-008 Soft Carrying Case GCP-530 50MHz/30A Current probe
GTL-246  USB Cable, USB 2.0, A-B Type, 1200mm  GCP-500  500kHz/150A Current probe
GCP-020  Current Probe, 40Hz—40kHz, 240A,  GCP-1030 100MHz/30A Current probe
Current Probe GCP-1000 1MHz/7A Current probe
GTP-033A Oscilloscope Probe, 35MHz 1:1 GCP-206P Power supply for current probe (2 input channel)
Passive Probe GCP-425P Current Probe - Power Supply, 4 Channel Power
CDP-025 Differential Probe, 25M High Voltage Supply for GCP-530/1030
Differntial Probe
GDP-050 Differential Probe, S0M High Voltage
Differntial Probe
FREE DOWNLOAD
PC Software  Open'Wave software Driver USB driver ; LabView driver

Rear Panel

Simply Reliable | Good Will Instrument Co., Ltd.
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300/200/100MHz Mixed-domain Oscilloscope

SELECTION GUIDE

Bandwidth 300MHz 200MHz 100MHz 300MHz 200MHz 100MHz
Channels 2 2 2 2 2 2
| Record Length 20M fch 20M [ ch 20M [ ch 20M [ ch 20M [ ch 20M [ ch
I Real-time Sampling Rate Max. 2 GSafs Max. 2 GSafs Max. 2 GSafs Max. 2 GSafs Max. 2 GSafs Max. 2 GSafs
Built-in MDO-2000A : Spectrum Analyzer
MDO-2000AGC : Spectrum Analyzer ; Dual Channel 25MHz Arbitrary Waveform Generator

MDO-2000A is an advanced version of MDO-2000E. The selectable bandwidth range is upgraded to 300MHz. The full bandwidth ranges
include 300MHz, 200MHz and 100MHz. The sampling rate has upgraded to Max. 2GSa/s and the memory depth has also been

upgraded to 20M/CH. Hence, the three major specifications of oscilloscopes have been improved. The new models of the series feature

2 channels including MDO-2000A and MDO-2000AC. The entire series offers the functions of oscilloscope and spectrum analyzer. On
top of that, MDO-2000AG features a dual-channel 25MHz arbitrary waveform generator. The new generation MDO-2000A series

provides better sampling rate and memory depth for users to obtain more realistic signal integrity, and higher bandwidth selections meet

the measurement requirements of higher frequencies.

In addition to advanced oscilloscope specifications, the MDO-2000A series is also a dual-domain
test platform. For frequency domain analysis, the spectrum analyzer measurement mode is
provided to allow users to have frequency domain analysis with higher resolution. The FFT
operation on the oscilloscope is limited by the horizontal level setting (sampling rate), and most
oscilloscopes only provide 1k FFT points, so users often cannot get the correct frequency domain
display. The frequency domain provided by MDO-2000A has an operation interface the same as
the general spectrum analyzer. Its fast frequency domain update is like a real time spectrum
analyzer. While operating the spectrum analyzer of MDO-2000A, users can input Center frequency,
Span, Start frequency, and Stop frequency based upon test requirements so as to rapidly and
intuitively observe required frequency range that allows users to experience the user interface of a
real spectrum analyzer. While observing frequency domain display, engineers can observe
waveform characteristics, which are not easily to be seen from time domain waveforms, for
instance, the harmonic composition of a waveform and the frequency characteristics of a

modulation signal.

The figure on the right shows why the resolution of the spectrum analysis is better than that of the
FFT of the general oscilloscope. Therefore, using the frequency domain signal of the spectrum
analysis, the frequency domain peaks and the components of each composition can be correctly
captured, which is impossible for the general FFT. Conventional DSO's FFT always calculates the
entire signal bandwidth up to half the sampling rate (Fs). However, the insufficient calculation
capability can't conduct FFT calculation with more points. Users can't have the signal's detailed
frequency information due to the insufficient frequency resolution from the calculation result.
Whereas MDO-2000A analyzes signal spectrum of interest. The start frequency and stop
frequency of the spectrum analyzer can be selected according to the characteristics of the test
signal, so that the frequency domain signal can be displayed on the screen. Compared with
oscilloscope' FFT, the MDO-2000A series allows engineers to effectively conduct signal
measurements on frequency domain. Right illustration shown the conventional DSO's FFT (above
figure) VS. MDO-2000A's Spectrum analyzer (below figure).

MDO-2000A's spectrum analyzer's frequency measurement range is from DC to 1GHz, which can
meet the requirements of the low frequency test of audio and vibration. The general spectrum
analyzer cannot measure the signals below 9kHz. The highest frequency of 1GHz is shown on the
right. MDO-2000A uses a BNC Cable to connect to the RF Signal Generator to obtain the
maximum 1GHz signal frequency. Although the 1GHz signal has attenuated in the time domain,

the input signal can still be obtained in the frequency domain.

Good Will Instrument Co., Ltd. | Simply Reliable
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The spectrum analyzer of MDO-2000A can automatically adjust to the most appropriate sample
rate according to users' input frequency range. The required data for calculation is also from the
same sampling. By the tremendous calculation efficiency of Zynq SoC, a large amount of
calculation can be done in a very short period of time. Therefore, MDO-2000A can complete a
spectrum faster than a conventional spectrum analyzer. The screen display on the right shows the
spectrum results of MDO-2000A's spectrum analyzer of FSK signal. The parameters of FSK signal:
500mVpp sine wave, fmax: 10.2MHz, fmin: 10.0MHz, bit rate: 10.0kHz. Users can directly input
Center and Span Frequency by an intuitive and swift setting. Fmax and fmin can be clearly
identified from the screen display.

When the same signal is tested by FFT (the right display was the result tested by Key sight
DSOX2000A), most users do not know the correlation between the sampling rate of the time
domain signal and the frequency of the DUT signal, so the FFT waveform display is not easy to
adjust correctly. The slow update, time domain waveform overlapping with the frequency domain
waveform, and most DSOs do not provide the search function together make it impossible to
clearly analyze the frequency domain waveform and simultaneously measure the components of
more than two modulated signals. FFT without RBW setting does not allow users to adjust the

output waveform with the best resolution according to the characteristics of the actual waveform.

MDO-2000A's Spectrum Analyzer also includes Spectrum Trace Type settings (Normal, Max-hold,
Min-hold, and Average). Users can freely select various Spectrum Traces for simultaneous display.
Detection method (Sample, +Peak, -Peak, and Average) can be individually set for each Trace.
Additionally, users, via Cursor, can manually mark the corresponding positions to reflect Frequency
and Amplitude. The Search function can also be applied to log spectrum’s Peak Table. Amplitude
is displayed with dB and Marker can obtain measurement data. Display on the rightis a FM

signal's spectrum.

Users can use the Search function to search and mark several amplitudes and frequencies. Search

methods include Max. peak and threshold. Measurement results can be displayed and saved.

The display on the right shows the frequency domain display of the AM signal. Via the Search

function, users can easily capture more than two spectral components
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300/200/100MHz Mixed-domain Oscilloscope

120,000wfm /s WAVEFORM UPDATE RATE AND VPO WAVEFORM DISPLAY TECHNOLOGY

The MDO-2000A series oscilloscope allows users to easily and completely
observe inrush signals and rare transient waveforms to increase waveform
debugging efficiency by using features, including advanced VPO (Visual
Persistence Oscilloscope) signal processing technology, waveform update
rate as high as 120,000 wfm/s, and multi-layered afterglow display to
enhance waveform display efficiency. Oscilloscope with VPO technology

displays signals with three dimensional waveforms constructed by
amplitude, time and signal strength to show each waveform point.
256 color gradients yield clear waveform changes. Comparing with
the conventional digital storage oscilloscope, the MDO-2000A series
provides more natural and more genuine signal display effect which
is very close to the original analog signal.

Bl  SUPPORT I2C, UART, CAN, LIN BUS TRIGGER AND DECODING FUNCTIONS

The serial bus technology has been widely applied in the present
embedded application design. The loT devices connecting sensors
and the peripheral components are using serial bus such as UART,
I’C. To rapidly and correctly trigger and analyze serial bus data has
posed a difficult challenge to engineers. The MDO-2000A series

I WAVEFORM SEARCH FUNCTION

Users can rapidly search desired waveforms according to the trigger
condition. After activating the search function, hollow inverted triangles
will show the location met the trigger condition. The upper left hand
corner Overall will show the total number of waveforms met the trigger
condition. Users can set waveform search by the trigger condition such
as Edge, pulse width, Runt, RisefFall, and Bus. When the trigger
condition is met, hollow inverted triangles will appear. Users can save
all marks to compare with the next input signal. The front panel of the
MDO-2000A series controls waveform zoom-out and play/pause function
to swiftly identify each desired event. The function allows users to
conveniently complete waveform search and save marks for rapid
comparison and analysis.

Good Will Instrument Co., Ltd, | Simply Reliable

provides serial bus analysis function with 20M long memory depth.
Users can trigger, decode, and analyze frequently used I'C and UART
serial bus and CAN/LIN bus, which is often used by automotive
communications.

P DATA LOG FUNCTION

Users, via the data log function, can observe waveform changes in long
periods of time to ensure product reliability or measure sporadically
appeared signals. The data log function, based on the requirements,
can set record time and interval. Record time can be selected from

5 minutes to 1000 hours, and record interval is 2 seconds, the
minimum. Waveform type for record data and CSV file format for each
channel can also be selected. Data can be stored in USB drive, the

MDO-2000A series or the remote computer via LAN.



I SEGMENTED MEMORY FUNCTION

Users Can Select “Analyze Segments” to Conveniently Obtain The Analysis Results.

To achieve the most ideal application for memory depth, the MDO-2000A
series has the built-in segmented memory function. The segmented
memory function allows users to select the desired important signals for
observation. Hence, insignificant signals can be neglected and serial bus
decoding; pulse or inrush signals can be identified when retrieving signals.

I Mask FuNcTION

The segmented memory function of the MDO-2000A series allows users
to select the number of sections. The maximum sections can be selected
are 29,000. After activating the function, users can select and observe
waveform for each segment by turning the Variable knob. The ultimate

application of memory depth, therefore, is completely realized.

The MDO-2000A series provides the Mask function, which allows
users to apply Auto Mask and user-defined Mask to determine
whether the quality of the product meets the regulation. Via user-
defined mask, users can set up to 8 areas and each area is up to

25MHz DUAL CHANNEL ARBITRARY WAVEFORM GENERATOR

-y L
* MDO-2000AG only @ @

With respect to signal source, MDO-2000AG features a built-in dual
channel 25MHz arbitrary waveform generator with modulation capability
and also provides 14 bits vertical resolution; sample rate of 200MSa/s;

13 output waveforms (Sine, Square, Pulse, Ramp, DC, Noise, Sinc,
Gaussian, Lorentz, Exponential Rise, Exponential Fall, Haversine, Cardiac);
and AM/FM /FSK modulation and sweep function. The friendly user
interface is the ideal choice for education and applications such as circuit
simulation tests. Arbitrary waveform generator provides users with 16k
memory length. The arbitrary waveform can be edited through the PC
software, and the edited arbitrary waveform (CSV file) can be recalled by
the AWG function.

10 points to meet test requirements. Users can also refer to the
examples from user manual to edit Mask by the PC to satisfy all
test needs. By setting Save On, users can log and monitor signals,
which violate test conditions.

Gl PROVIDE FREQUENCY RESPONSE ANALYSIS (FRA) FUNCTION

* MDO-2000AG only

FRA (bode plot) has a very wide application range ,including product circuit
and component performance verification and analysis, such as negative
feedback networks of switch mode power supplies design {loop response),
feedback of circuit design, filter design, amplifier design, resonant Cireuit
design, cable frequency response and signal transformer performance ete.
The diagram above is a RC high pass filter. The -3dB cut-off frequency=
1.06kHz(F=1/2*m*R*C) and the measurement result is 1.1kHz which is
quite close to the theoretical value. The frequency test range of FRA and the
max. 90 points per decade of test point are higher than that of Keysight
InfiniiVision 3000T's option. More points per decade allow users to get
higher accurate test results.

Simply Reliable | Good Will Instrument Co., Ltd.
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200/100/70MHz Mixed-domain Oscilloscope

SPECIFICATIONS
i MDO-2072E(G /X)| MDO-2074E(G/X) | MDO-2102E(G/X)| MDO-2104E(G/X)| MDO-2202E(G/X) | MDO-2204E{G/X

DC Gain Accuracy
Polarity

Maxdmum Input Voltage
Offset Position Range

Waveform Signal
Process

[ VERTICAL SENSITIVITY B ] B
Channel 2Ch+EXT | 4ch 2Ch+EXT | 4Ch 2Ch+EXT |  4ch
Bandwidth DC~70MHz(-3dB) DC-100MHz(-3dB) DC~200MHz{-3dB)
Rise Time Sns 3.5ns 1.75ns
Bandwidth Limit 20MHz 20MHz 20M f100MHz
Vertical Resolution | 8 bits : TmV — 10V/div
Input Coupling AC, DC, GND
Input Impedance 1M1/ 16pF approx.

£(3% when ZmV/div or greater is selected ; £(5%) when TmV/div is selected

Normal & Invert

300Vrms , CAT |

TmVdiv— 20mV/div: 20,5V ; 50mV/div - 200mV [div: £5V ; 300mV}div — 2V /div: £25V; 5V /div-10V/div: £250V
+,-,%,+, FFT, Uesr Defined Expression

FFT : 1Mpts ; FFT : Spectral magnitude. Set FFT Vertical Scale to Linear RMS or dBY RMS and FFT
Window to Rectangular, Hamming, Hanning, or Blackman

MDO-2000E Series
(200/100/70 MHz)

€ | o o

FEATURES

# 200/100/70MHz Bandwidth Selections:
2 or 4 Channels

* Real Time Sample Rate Per Channel:
1GSa/s (2 Channel Models); Maximum Real
Time Sample Rate: 1 GSafs (4 Channel Models)

TRIGGER

Source CH1 ,CHZ, CH3, CH4, Line, EXT* ; *dual channel models only

Trigger Mode Auto (Suppoerts Roll Mode for 100 ms /div and slower), Normal, Single Sequence

Trigger Type Edge, Pulse Width(Glitch), Video, Pulse Runt, Rise & Fall{Slope), Alternate, Time out, Event-Delay
(165,535 events), Time-Delay(Duration;4ns~10s), Bus

Trigger Holdoff Range | 4ns — 105

Coupling AC, DC, LF rej. , Hf rej. , Noise rej

Sensitivity Tdiv

EXTTRIGEER

Range +15V

Sensitivity DC ~ 100MHz Approx. 100mV; 100MHz ~ 200MHz Approx. 150mV

Input Impedance 1M £1£3%, ~16pF

HORIZONTAL

Time Base Range Tns/div~100s /div (1-2-5 increments); ROLL : 100ms fdiv ~ 100s fdiv

Pre-trigger 10 div maximum

Post-trigger 2,000,000 div maximum

Time Base Accuracy
Real Time Sample Rate

+50 ppm over any2 1 ms time interval
Max. : 1GSa/s {4ch model); Per channel 1GSa/s (2ch model)

* MDO-2000EG Equips with a Spectrum
Analyzer and a Dual Channel 25MHz AWG
* MDO-2000EX Equips with a Spectrum

Analyzer ; a Dual Channel 25MHz AWG;
DMM and Power Supply
#* Per Channel 10M Memory Depth and VPO

Record Length 10Mpts/CH

Acquisition Mode Narmal, Average, Peak Detect, Single

Peak Detection 2ns (typical)

Average Selectable from 2 to 256

X-¥Y MODE

X-Axis Input Channel 1; Channel 3% { #: four channel models only )

Y-Axis Input Channel 2 ; Channel 4% { * : four channel madels only )

Phase Shift +3° at 100kHz

CURSORS AND MEASUREMENT

Cursors Amplitude, Time, Gating Available; Unit : Seconds(S), Hz(1/5}, Phase (Degrees), Ratio (36)

Automatic 38 sets : Pk-Pk, Max, Min, Amﬁlitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS, Area, Cycle Area,
Measurement ROVSheot, FOVShoot, RPREShoot, FPREShoot, Frequency, Period, RiseTime, FallTime, +Width, -Width,

Duty Cycle, +Pulses, -Pulses, +Edges, -Edges, %Flicker, Flicker Idx., FRR,FRF,FFR FFF,LRR,LRF,LFR,LFF,Phase

CONTROL PANEL FUNCTION

Waveform Display Technology
* Waveform Update Rate up to 120,000 wfm/s
* 8" WVGATFT LCD

Auto Counter

& digits, range from 2Hz minimum to the rated bandwidth

* Free Frequency Response Analyzer Software

* Maximum TM FFT Provides Higher Frequency
Domain Resolution Measurements

# High Pass, Low Pass and Band Pass Filter
Functions

Autoset Single-button, automatic setup of all chanrels for vertical, horizontal and trigger systems, with undo Autoset
Save Setup 20 sets

Save Waveform 24 sets

DISPLAY SYSTEM

TFT LCD Type 8" TFT LCD WVGA color display

Display Resolution | 800 horizontal x 480 vertical pixels (WVGA)

Interpolation Sin{x) fx

Waveform Display
Waveform Update Rate

Dots, Vectors, Variable persistence (16ms~4s), Infinite persistence
120,000 waveforms per second, maximum

* 29,000 Segmented Memory Sections and

Waveform Search Functions
% ['C/SPI/UART/CAN//LIN Serial Bus Trigger
and Decoding Functions

Display mode YT XY

Display Graticule 8 x 10 divisions

INTERFACE

USB Port USB 2.0 High-speed host port x 1, USB 2.0 High-speed device port x 1
Ethernet Port (LAN) | R|-45 connector, 10/100Mbps with HP Auto-MDIX

Go/NoGo BNC 5V Max/10mA TTL apen collector output

Kensington Style Lock | Rear-panel security slot connects to standard Kensington-style lock

SPECTRUM ANALYZER SPECIFICATIONS

* Data Log Function is Able to Track Signal
Changes up to 1000 Hours

* Mask Test Function

* Network Storage Function

Frequency Range
Span

Resolution Bandwidth
Reference Level
Vertical Units
Vertical Position
Vertical Scale

Display Average Noise Level
Spurious Response
Frequency Domain
Trace Types
Detection Methods
FFT Windows

DC-500MHz{Max.) (Max. bandwidth ~500MHz uncelebrated)

TkHz ~ 500MHz{Max.}

1Hz ~ 500kHz{Max.}

-50 dBm to +40dBm in steps of 5dBm

dBV RMS; Linear RMS; dBm

-12divs to +12divs

1dB/div to 20dB/div in a 1-2-5 Sequence

1V /div < -50dBm, Avg : 16; 100mV/div < -70dBm, Avg: 16 ; 10mV/div < -90dBm, Avg: 16
2nd harmonic distortion< 40dBc ; 3rd harmonic distortion< 45dBe

Normal; Max Hold ; Min Hold ; Average {2 - 256)

Sample ; +Peak ; -Peak ; Average
FFT Factor : Hanning 1.44 ; Rectangular 0.89 ; Hamming 1.30 ; Blackman 1.68

AWG SPECIFICATIONS

Channels
Sample Rate
Vertical Resolution

Max. Frequency
Waveforms

Qutput Range
Output Resolution
Output Accuracy
Offset Range
Offset Resolution
Sine

Square/Pulse

Ramp

2

200 Msa/s

14 bits

25 MHz

Sine, Square, Pulse, Ramp, DC, Noise, Sinc, Gaston, Lorentz, Exponential Rise, Exponential Fall,
Haversine, Cardiac

20 mVpp to 5 Vpp, HighZ;10 mVpp to 2.5 Vpp, 50 O

Tmv

2% (1 kHz)

+2.5 W, HighZ;£1.25 ¥, 50 0

Tmy

Frequency Range:100mHz-25MHz ; Flatness:+0.5 dB{ relative to 1kHz) ; Harmonic Distortion:-40 dBg;
Stray (Non-harmonic):-40 dBc ; Total Harmonic Distortion:1% ; S/N Ratio:40 dB

Frequency Range:100mHz~15MHz ; Rise/Fall time:<15ns ; Overshoot: <3% ; Duty cycle Square:50% &
Pulse:0.4%6~99.6% ; Min. Pulse Width:30 ns ; Jitter:500 ps

Frequency Range:100mHz~1MHz | Linearity: 136 | Symmetry: 0-100%

Good Will Instrument Co., Ltd. | Simply Reliable




MDO-2000E Series

SPECIFICATIONS
MDO-2072E(G/X) | MDO-2074E(G /X} | MDO-2102E(G//X)| MDO-2104E{G/X}| MDO-2202E(G/X) MDO-2204E(G/X)

FREQUENCY RESPONSE ANALYSIS

Dynamic Range > 80 dB (typical)

Input and Output Sources| Channel 1 or 2 (3 or 4 for four channel model)

Frequency Range 20 Hz to 25 MHz

Number of Test Paints | 10 to 90 points per decade

Test Amplitude 20 mVpp to 5 Vpp inte High-Z Fixed amplitude across entire sweep

Test Results Logarithmic overlaid gain and phase plot

Manual Measurements | Two pairs of tracking gain and phase markers

Plot Scaling Auto-scaled during test

DMM SPECIFICATIONS (MDO-2000EX only)

Digit Level 5,000 counts ; CAT | 600Vrms, CAT 111 300Vmms

DC Voltage 50mV, 500mV, 5V, 50\, 500V, 1000V 6 ranges

Accuracy 50mV, 500mV, 5V, 50V, 500V, 1000V +(0.1% reading + 5 digits)

Input Impedance nomMa

DC Current 50mA, 500mA, T0A 3 ranges

Accuracy 50mA-~500mA (0.5% reading+0.05mA), 10A +(0.5% reading + 50mA)

AC Voltage 50mV, 500mV, 5V, 50V 700V 5 ranges

Accuracy 50mV, 500m\V, 5V, 50V, 700V £ (1.5% reading + 15 digits) at 50Hz-1kHz
* Amplitude greater than 0.2% of the full scale reading.

AC Current S0mA, 500mA, T0A 3 ranges

Accuracy 50mA, 500mA, £(1.5% reading + 0.05mA)at 50Hz~1kHz ; T0A +(3% reading + 50mA) at 50Hz~1kHz
* Measure range: =10mA

Resistance 50002, 5k02, 50kE, 500k02, SM (1, 5 ranges

Accuracy 50003, 5k03, 50k{), 500k} +(0.3% reading + 3 digits); SM{} £(0.5% reading + 5 digits)

POWER SUPPLY SOECIFICATIONS (MDO-2000EX only)

Qutput Channel CH1 & CHZ

Qutput Veltage Range | 1.0V-5.0V

Output Current{Max) 14

Voltage Step 0.1V Continuously Adjustable

Output Voltage Accuracy| +3%

Ripple and Noise S0m¥rms

POWER SOURCE MISCELLANEOUS

Line Voltage Range

AC 100V — 240V, 50Hz ~ 60Hz, auto selection

Multi-Language Menu | Available
On-Line Help Available
Time Clock Time and date, provide the date/time for saved data

Operation Environment
DIMENSIONS & WE|

Temperature: 0°C to 50°C. Relative Humidity: = 80% at 40°C or below; < 45%, 41°C - 50°C
IGHT

| 384(W) X 208(H) X 127.3(D)mm, Approx. 3 kg

Nate : Three-year warranty, excluding probes & LCD display panel.

Rear Panel
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ORDERING INFORMATION

MDO-2204E(G/X) 200MHz4Channel Digital Storage Oscilloscope, Spectrum analyzerdual channel 25MHz AWG
MDO-2202E(G/X) 200MHz,2Channel,Digital Storage Oscilloscope,Specirum analyzer,dual channel 25MHz AWG
MDO-2104E(G/X) 100MHz 4Charinel,Digital Storage Oscilloscope,Spectrum analyzer,dual channel 25MHz AWG
MDO-2102E(G/X} 100MHz,2Channel Digital Storage Oscilloscope,Spectrum analyzer,dual channel 25MHz AWG

MDO-2074E(G/X) 70MHz 4Channel,Digital Storage Oscilloscope, Spectrum analyzer,dual channel 25MHz AWG
MDO-2072E(G/X)  70MHz2Channel,Digital Storage Oscilloscope, Specirum analyzer,dual channel 25MHz AWG
()" built in 5,000 counts DMM and power supply

Accessories

User manual CD x 1,Power cord x 1, GTL-110 BNC-BNC cable x 2, GTL-105A Alligator Clip test lead

{only on MDO-2000EX), GTL-207A Banana plug test lead (only on MDO-2000EX)

CTP-070B-4 : 70MHz(10:1/1:1)Switchable passive probe for MDO-2072E (X} /2074E(X) (one per channel)
CTP-100B-4 : 100MHz(10:1/1:1}Switchable passive probe for MDO-2102E(X)/2104E (X} {one per channel)
GTP-200B-4 : 200MHz(10:1/1:1)Switchable passive probe for MDO-2202E(X}/2204E(X) (one per channel)

OPTIONAL ACCESSORIES

GRA-426 Rack Adapter Panel GCP-100  Current Probe, DC-100KHz, 1004, Current Probe
GAK-003 500 Impedance Adapter GCP-300  300kHz/200A Current probe

GTL-246 USB Cable, USE 2.0, A-B Type, 1200mm  GCP-530 50MHz/30A Current probe

GTL-205A Ternperature prabe adaptor with GCP-500  500kHz/150A Current probe

thermacouple (K type) GCP-1030 100MHz/30A Current probe
GDP-025 25MHz High voltage differential probe GCP-1000 1MHz/7A Current probe
GDP-050 50MHz High voltage differential probe GCP-206P Power supply for current probe (2 input channel)
GDP-100 100MHz High voltage differential probe GCP-425P Current Probe - Power Supply, 4 Channel Power Supply

GSC-008 Soft Carrying Case for GCP-530/1030
GCP-020 Current Probe, 40Hz—40kHz, 2404 GTP-033A Oscilloscape Probe, 35MHz 1:1 Passive Probe, BNC{P/M)

FREE DOWNLOAD

PC Software  OpenWave software Driver USE driver ; LabView driver

Good Will Instrument Co., Ltd.

Simply Rellable




OSCILLOSCOPES - MDO-2000E Series

200/100/70MHz Mixed-domain Oscilloscope

I 120,000m/s WAVEFORM UPDATE RATE AND VPO WAVEFORM DISPLAY TECHNOLOGY

The MDO-2000E series oscilloscope allows users to easily and
completely observe inrush signals and rare transient waveforms
to increase waveform debugging efficiency by using features,
including advanced VPO (Visual Persistence Oscilloscope) signal
processing technology, waveform update rate as high as 120,000
wfm/s, and multi-layered afterglow display to enhance waveform
display efficiency. Oscilloscope with VPO technology displays
signals with three dimensional waveforms constructed by
amplitude, time and signal strength to show each waveform point.
256 color gradients yield clear waveform changes. Comparing with
the conventional digital storage oscilloscope, the MDO-2000E
series provides more natural and more genuine signal display
effect which is very close to the original analog signal.

WAVEFORM SEARCH FUNCTION

g

m@[—w
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Users can rapidly search desired waveforms according to the trigger
condition. After activating the search function, hollow inverted
triangles will show the location met the trigger condition. The upper
left hand corner Overall will show the total number of waveforms
met the trigger condition. Users can set waveform search by the
trigger condition such as Edge, pulse width, Runt, Rise/Fall, and

A  DATA LOG FUNCTION

Users, via the data log function, can observe waveform changes
in long periods of time to ensure product reliability or measure
sporadically appeared signals. The data log function, based on
the requirements, can set record time and interval. Record time
can be selected from 5 minutes to 1000 hours, and record interval
is 5 seconds, the minimum. Waveform type for record data and
CSV file format for each channel can also be selected. Data can
be stored in USB drive, the MDO-2000E series or the remote
computer via LAN.

Good Will Instrument Co., Ltd. | Simply Reliable

IR UPPORT %C,SPI,UARTCAN LIN BUS TRIGGER AND DECODING FUNCTIONS

The serial bus technology has been widely applied in the present

embedded application design. The loT devices connecting sensors
and the peripheral components are using serial bus such as UART,
I’C, and SPI. To rapidly and correctly trigger and analyze serial bus
data has posed a difficult challenge to engineers. The MDO-2000E

series provides serial bus analysis function with 10M long memory

depth. Users can trigger, decode, and analyze frequently used I’C,
SPI and UART serial bus and CAN/LIN bus, which is often used by

automotive communications.

Bus. When the trigger condition is met, hollow inverted triangles
will appear. Users can save all marks to compare with the next input
signal. The front panel of the MDO-2000E series controls waveform
zoom-out and play/pause function to swiftly identify each desired
event. The function allows users to conveniently complete waveform
search and save marks for rapid comparison and analysis.

B Mask FUNCTION

The MDO-2000E series provides the Mask function, which allows
users to apply Auto Mask and user-defined Mask to determine
whether the quality of the product meets the regulation. Via user-
defined mask, users can set up to 8 areas and each area is up to
10 points to meet test requirements. Users can also refer to the
examples from user manual to edit Mask by the PC to satisfy all
test needs. By setting Save On, users can log and monitor signals,
which violate test conditions.



B SEGMENTED MEMORY FUNCTION

Users Can Select “Analyze Segments” to Conveniently Obtain The Analysis Results.

To achieve the most ideal application for memory depth, the MDO- of the MDO-2000E series allows users to select the number of
2000E series has the built-in segmented memory function. The sections. The maximum sections can be selected are 29,000,
segmented memory function allows users to select the desired After activating the function, users can select and observe
important signals for observation. Hence, insignificant signals can waveform for each segment by turning the Variable knob. The
be neglected and serial bus decoding; pulse or inrush signals can be  ultimate application of memory depth, therefore, is completely
identified when retrieving signals. The segmented memory function realized.

IE 25MHz DUAL CHANNEL ARBITRARY WAVEFORM GENERATOR
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With respect to signal source, MDO-2000E features a built-in dual and applications such as circuit simulation tests. Arbitrary
channel 25MHz arbitrary waveform generator with modulation waveform generator provides users with 16k memory length.
capability and also provides 14 bits vertical resolution; sample rate Users can upload basic waveforms, including Sine, Square,
of 200MSa/s; 13 output waveforms (Sine, Square, Pulse, Ramp, DC,  Pulse, Ramp, and Noise to edit arbitrary waveforms. Normal
Noise, Sinc, Gaussian, Lorentz, Exponential Rise, Exponential Fall, and Function Edit can edit waveforms. The edited waveforms
Haversine, Cardiac); and AM/FM/FSK modulation and sweep can be saved as UAW file for data access.

function. The friendly user interface is the ideal choice for education

POWER SUPPLY AND DMM FUNCTIONS (MDO-2000EX only)

OIS - T

©00

MDO-2000EX has expanded its capabilities by incorporating a 5,000  board and loT (Internet of Things) module of the often used

count DMM and a 5V/1A power supply. DMM provides tests for 8051 /Arduino/ESP8266/MSP430 in Microprocessors and Micro
ACV, DCV, ACA, DCA resistance, diode and temperature. The highly ~ controllers experiment courses. For education and digital circuit
accurate DMM can strengthen DSO's capabilities of voltage and tests, it can satisfy the voltage input requirements of 5V or 3.3V.

current measurement accuracy. Power supply provides 5V/1A; 0.1V Each increment is 0.1V and over load protection is available.
incremental adjustment which can supply power for the development

Simply Reliable | Good Will Instrument Co., Ltd.




OSCILLOSCOPES - GDS-2000E Series

A25

200MHz/100MHz/70MHz Digital Storage Oscilloscope

GDS-2000E Series
(200/100/70 MHz)

€ (38 [ [ o

FEATURES .

* 200/100/70MHz Bandwidth

* Sampling Rate : Max. 1GSafs (4ch Model) ;
Per Channel 1GSafs (2ch Model)

#* 10M/CH Memory Depth and VPO Waveform
Display Technology

# Waveform Update Rate of 120,000 wfm/s

* 8" 800 x 480 TFT LCD Display

* Max. TM pts of FFT to Get Higher Resolution
in Frequency Domain

* Digital Filter Function

* Segmented Memory and Waveform Search
Functions

* C/SPI/UART/CAN/LIN Serial Bus Trigger
and Decoding Function

* Data Log Function for Waveform Observation
in Long Periods of Time

* Network Storage Function

Good Will Instrument Co., Ltd. | Simply Reliable

SPECIFICATIONS
VERTICAL SENSITIVITY

Channels

Bandwidth
Rise Time
Bandwidth Limit

Vertical Resolution
Input Coupling

Input Impedance

DC Gain Accuracy
Polarity

Maximum Input Voltage
Offset Position Range

Waveform Signal Process

GDS-2072E | GDS-2074E ;GDS-Z‘IOZE CDS-2104E | GDS-2202E | GDS-2204E
2Ch+EXT 4Ch I 2Ch+EXT 4Ch 2Ch+EXT 4ch
DC~70MHz(-3dB) DC-100MHz(-3dB) DC~200MHz(-3dB)
5ns 3.5ns 1.75ns
20MHz 20MHz 20M [100MHz

& bits : TmV ~ 10V/div

AC, DC, GND

IMEL/ ) 16pF approx.

(3% when 2mV/div or greater is selected ; £(5%) when TmV/div is selected
MNormal & Invert

300Vrms , CAT | (300Vrms CAT |l with GTP-0708-4/1008B-4/200B-4, 10 : 1 probe)
TmVfdiv —20mV /div : 0.5V ; 50mV fdiv ~ 200mV/div : £5V ; 500mV /div - 2V /div : 225V ;
SV div-10V/div : 2250V

+,-,%,+, FFT, FFTrms , Uesr defined expression.

FFT: 1Mpts ; FFT : Spectral magnitude. Set FFT Vertical Scale to Linear RMS or dBV RMS ;
FFT Window Displays : Rectangular, Hamming , Hanning, Blackman-Harris

TRIGGER

Source CH1 ,CH2, CH3, CH4, Line, EXT* ; *dual channel models only.

Trigger Mode Auto (Supports Roll Mode for 100 ms/div and slower}, Normal, Single Sequence

Trigger Type Edge, Pulse Width(Glitch), Video, Pulse Runt, Rise & Fall(Slope}, Alternate, Time out,
Event-Delay(1-65,535 events), Time-Delay(Duration;4ns~10s), Bus

Trigger Holdoff Range dns —10s

Coupling AC, DC, LF rej. , Hf rej. , Noise rej.

Sensitivity 1div

EXT TRIGGER

Range =15V

Sensitivity DC - 100MHz AEIprox. 100my

Input Impedance

100MHz ~ 200M
TM(243%, ~16pF

z Approx. 150mV

HORIZONTAL

Time Base Range ns/div - 100s/div (1-2-5 increments); ROLL : 100ms/div - 100s/div
Pre-trigger 10 div maximum

Post-trigger 2,000,000 div maximum

Time Base Accuracy =50 ppm over any> 1 ms time interval

Real Time Sample Rate Max. : 1GSafs (4ch model); Per channel 1GSa/s (2ch model}
Record Length Max. : 10Mpts

Acquisition Mode Nermal, Average, Peak Detect, Single

Peak Detection 2ns (typical)

Average Selectable from 2 to 256

X-Y MODE

X-Axis Input Channel 1; Channel 3* (* : four channel medels only )
Y-Axis Input Channel 2 ; Channel 4% { * : four channel models only )
Phase Shift =3° at 100kHz

CURSORS AND MEASUREMENT

Cursors
Automatic Measurement

Control Panel Function

Amplitude, Time, Gating Available; Unit: Seconds(S), Hz(1/5), Phase (Degrees), Ratio{%)

36 sets: Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS, Area, Cycle Area,
ROVShaot, FOVShoot, RPREShoot, FPREShoot, Frequency, Period, RiseTime, FallTime, +Width,
AWidth, Duty Cycle, +Pulses, -Pulses, +Edges, -Edges, FRR, FRF, FFR, FFF, LRR, LRF, LFR, LFF, Phase
Cursors measurement

Auto Counter 6 digits, range from 2Hz minimum to the rated bandwidth

Autoset Single-button, automatic setup of all channels for vertical, horizontal and trigger systems,
with undo Autoset

Save Setup 20set

Save Waveform 24set

DISPLAY SYSTEM

TFT LCD Type 8" TFT LCD WVCA color display

Display Resolution 800 horizontal x 480 vertical pixels (WVGA)

Interpolation Sin (x) [x

Waveform Display Dots, Vectors, Variable persistence(16ms~10s), Infinite persistence

Waveform Update Rate 120,000 waveforms per second, maximum

Display mode YT XY

Display Graticule 8 x 10 divisions

INTERFACE

USB Port USB 2.0 Full-speed host port x 1, USB High-speed 2.0 device port x 1

Ethernet Port (LAN} RJ-45 connector, 10/100Mbps with HP Auto-MDIX

Go/NoGo BNC 5V Max/10mA TTL open collector output

Kensington Style Lock Rear-panel security slot connects to standard Kensington-style lock

POWER SOURCE MISCELLANEOUS

Line Voltage Range AC 100V — 240V, 50Hz - 60Hz, auto selection

Multi-Language Menu Available

On-Line Help Available

Time clock Time and date, provide the date/time far saved data

Operation Environment | Temperature: 0°C to 50°C. Relative Humidity: < 80%, 40°C or below; = 45%, 41°C - 50°C
DIMENSIONS & WEIGHT

| 384(W) X 208(H) X 127.3(D)mm, Approx. 2.8 kg




Rear Panel
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GDS-2000E Series

O RBERINCINEQBM ABION GDB-03 Oscilloscope Education

GDS-2204E  200MHz, 4-Channel, Digital Storage Oscilloscape
GDS-2202E  200MHz, 2-Channel, Digital Storage Oscilloscope
GDS-2104E  100MHz, 4-Channel, Digital Storage Oscilloscope For : GDS-3000/2000A/2000E/1000B Series

GDS-2102E  100MHz, 2-Channel, Digital Storage Oscilloscope MSO-2000E Series/MDO-2000A/2000E Series
GDS-2074E  70MHz, 4-Channel, Digital Storage Oscilloscope .
GDS-2072E  70MHz, 2-Channel, Digital Storage Oscilloscope

and Training Kit

Accessories :

User manual CD x 1, Power cord x 1

GTP-0708-4 : 70MHz(10:1/1:1) Switchable passive probe for GDS-2072E/2074E (one per channel}
GTP-100B-4 : 100MHz{10:1/1:1) Switchable passive probe for GDS-2102E/2104E(one per chanrnel)
GTP-2008-4 : 200MHz{10:1/1:1) Switchable passive probe for GDS-2202E/2204E [one per channel)

OPTIONAL ACCESSORIES

GRA-426 Rack Adapter Panel

GAK-003 50Q |mpedance Adapter

GSC-008 Soft Carrying Case

GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm
GCP-020 40kHz /240A Current probe

GCP-100 100kHz /100A Current probe

GCP-300 300lHz/200A Current probe

GCP-530 50MHz/30A Current probe

GCP-500 500kHz/150A Current probe

GCP-1030  100MHz/30A Current probe

GCP-1000 1MHz/7A Current probe

GCP-206P  Power supply for current probe (2 input channel)
GCP-425P  Power supply for current probe (4 input channel)
GTP-033A  Oscilloscope Probe, 35MHz 1:1 Passive Probe, BNC(P/M}
GDP-025 25MHz High voltage differential probe
GDP-050 50MHz High voltage differential probe
GDP-100 100MHz High voltage differential probe

2
&
w
=
S
W
(a]
L)
7]
w
o
O
U
7]
o}
=
=
9
7
o

FREE DOWNLOAD
PC Software ~ OpenWave software
Driver LISE driver; LabView driver

Simply Reliable | Good Will Instrument Co., Ltd.




OSCILLOSCOPES - GDS-300/200 Series

A27

200/100/70 MHz Digital Storage Oscilloscope

Patent No.
13671702
ZL201420272063.3
ZL201430150303.2

GDS-200 Series
(200/100/70 MHz) $&

GDS-300 Series
(200/100/70 MHz)
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FEATURES

* 200{100/70MHz Bandwidth Selections, Two
Input Channels

* 1GSa/s Maximum Sample Rate
* Maximum 5M/TM Memory Depth Per Channel

* 7" 800 x 480 Full Touch Panel Capacitive LCD
Multi-Point Control, Landscape and Portrait
Display

#* Built-In 50,000/5.000 Counts DMM

* 30,000 Consecutive Waveform Records

Logging Function, Replay Measurement
Results Any Time

#* Temperature Measurement and Logging
Function

* Built-In Engineering Calculator, SMD
Resistance Coding, Color Coding Info, and
Attenuator Calculation Application Software

* Optional Differential Probe to Achieve
Isolation Effect

GWS-001 Wrist Strap

e | T

Good Will Instrument Co., Ltd. | Simply Reliable

The portable 7" full touch panel capacitive LCD, featuring multi-point touch panel method which allows
engineers to move waveform position, adjust waveform size, and set trigger conditions easily, subverts
the traditional handheld instrument. With this unique feature, engineers can retrieve DUT's signals easily
under the complex working environment. Landscape or portrait measurement display not only clearly
shows waveforms under full screen status but also combines multi-functional measurement environment
to achieve unimaginable measurement results.

Built-in, the second to none, the longest 5M sample memory depth helps engineers diagnose waveforms
in great details. The long memory depth can record detailed waveform data and help engineers
reproduce the original waveforms while engineers are conducting long observation or retrieving detailed
transient signals. Any delicate changes of analog waveforms can be clearly presented in front of
engineers when they adjust time scale from long to short that leaves no measurement problems
unanswered.

Built-in 50,000 counts {GDS-300) or 5,000 counts (GDS-200) DMM helps engineers accurately measure
DUT's electric parameters including not only measurements of D.C. voltage, A.C. voltage, D.C. current,
A.C. current, resistance and diode polarity, but also temperature measurement and monitoring. The
analysis of trend diagrams further completes test and measurement. DMM can simultaneously work
with oscilloscope to conduct multi-measurement tasks.

Normally, engineers wish to effectively record intermittent signals while retrieving a series of signals
during a long period of time. GDS-300/GDS-200's built-in 30,000 consecutive waveform records logging
function not only records 30,000 waveform records in a long period of time but also replays the
recorded data that allows engineers to identify intermittent problems occurred during the recorded time.
Leave no problems unidentified.

Engineers need to isolate power and solve corresponding grounding issue while conducting circuit
debugging. One of the criteria engineers must overcome is to maintain system grounding and isolation
safety in the strict test and measurement environment such as no grounding system or no isolation.
GDS-300/200 provide optional differential probe to effectively assist engineers in solving isolation and
grounding problems that elevates the efficiency and safety of test and measurement.

Engineers often need some calculation tool software to conduct circuit design and debugging analysis
during the R&D process. GDS-300/200 oscilloscopes, with the built-in standard engineering calculator,
allow engineers to verify parameters during the test and measurement process. While using unknown
resistance, engineers can obtain resistance value via color coding calculation software. If any attenuator
was designed in the circuit, GDS-300/200 can also provide corresponding attenuator model and
attenuation value calculation.

SPECIFICATIONS
GDS-307 | GDS-310 | GDS-320 | GDS-207 | GDS-210 | GDS-220
VERTICAL
Channels 2 (BNC-Shield)
Input Impedance TM (21294, 16.5pf approx.
Maximum Input CAT 1l 300VRMS
Input Coupling AC, DC, GND
Bandwidth DC-70MHz | DC-100MHz | DC-200MHz | DC~70MHz | DC-100MHz| DC-200MHz
{-3dB) (-3dB) (-3dB) (-3dB) {-3dB) {-3d8)
Rise Time <5ns <3.5ns <1.75ns <5ns <3.5ns <1.75ns
Sensitivity 2mV [div-10V[div (1-2-5 increments)
Accuracy +(3% x Readout + 0.1 div + TmV)
Bandwidth Limit 20MHz(-3dB)
Polarity Normal, Invert
Offset Position Range | 2mV/div-50mV [div:20.4V;100mV /div-500mV /div:£4V;1V [div—5V [div:+40V; 10V [div:+300V
SIGNAL ACQUISITION
Realtime Sample Rate | 1GSa/s
Memory Depth  SMpointsperch | TMpoints per ch
Acquisition Mode Average : 2-256 waveforms; Peak detect : 10ns; sin(x)/x or ET
Replay Wfms. 30,000 wfms.
TRIGGER
Source Ch1 or Ch2
Trigger mode Auto, Normal, Single, Force
Trigger type Edge, Pulse Width, Video, Alternate
Trigger Holdoff 10ns — 10s
Coupling AC, DC, LFR, HFR, NR
Sensitivity DC-25MHz : approx. 0.5div or SmV; 25MHz~ 70/100/200MHz : approx. 1.5div or 15mV |
HORIZONTAL
Range 5ns-100s/Div (1-2-5 increments)
Roll 100ms /div ~ 100s/div
Pre-trigger 10 div max.
Post-trigger 1,000 div max{depend on time base)
Accuracy +20ppm over any > 1ms time interval
XY MODE
Phase Shift +3° at 100KHz
CURSOR AND MEASUREMENT
Cursors Voltage difference between cursors(/\V), Time difference between cursors(/AT),
frequency measure(1//\T)
Auto-measurement 36 sets,
Auto-counter Autoset | 6 digits. Range: 2Hz to rated bandwidth
TEMPERATURE MEASUREMENT
| Available | Non-Available




GDS-307 | GDS-310 | GDS-320 | GDS-207 | GDS-210 | GDS-220
MISCELLANEOUS
Multi-Language Menu | Available
On:line Help Available
Time and Clock Available
BATTERY
Battery power Li-polymer 6100mA/hr, 7.4V (Built-in)
Charge time 2.0 hour (7596)
Operation time 4.1 hour, depending on operating condition
PROBE COMPENSATION
L | 2V, 1kHz, 50% Duty cycle
INTERFACE
use ‘ USE Device (Isolation)
Internal Flash Disk 120MB
DISPLAY
Type 7inch
Display Resolution 480 x 800 pixels
Display Direction Landscape & Portrait
Backlight Control Manual adjustable, ECO mode
Touch Panel Capacitive
DMM
Digit Level 50,000 counts | 5,000 counts

DC Voltage Range
Accuracy

CAT I1 600VRMS, CAT Il 300VRMS
50mV, 500mV, 5V, 50V, 500V, 1000V 6 ranges

GDS-320/310/307: 50mV, 500mV, 5V, 50V, S00V: £(0.05%+5digits)
GDS-220/210/207: 50mV, 500mV, 5V, 500V, 1000V: +(0.1%+5digits)

|ﬂPl-|t !I'l‘lPEdaﬂoe TOM (7 *Measure range:>50uA
DC Current Range 50mA, 500mA, 10A 3 ranges

Accuracy| GDS-320/310/307: 50mA, 500mA: £(0.1%+0.05mA),10A: £(0.5%6+50mA)

GDS-220/210/207: 50mA, 500mA: £(0.5%+0.05mA}, 10A: +{0.5%-+50mA)

AC Voltage Range 50m\V, 500mV, 5V, 50V, 700V 5 ranges

Accuracy| 50mV, 500mY, 5V, 50V, 700V: £(1.5%+15 digits) at 50Hz~1kH "Amplitude BEr R 02 ef the
AC Current Range | 50mA, 500mA, 10A 3 ranges ull scale reading

Accuracy| 50mA, 500mA, +(1.5%6+15 digits) at 50Hz~TkHz; 10A: £(3%+15 digits) at 50Hz-1kHz

*Measure range=10mA

RESISTANCé’Range 50002, 5KQ, 50KC2, 500K0, 5SMO 5 ranges

Accuracy| 5000}, 5K(), 50KC), 500K() {0.3%+3 dl[gﬂs) SM 13 0.5%+5 digits)smeasure ranges00-5M1
Diode Test Maximum forward valtage 1.5V, Open voltage 2.8V
Temperature, Ran 50°C +1000
(thermocouple) Resolution| 0.1°C ax y e

ﬁrennomph B, E J K N R S T “ép;;l;‘i;;ﬂ;nns ;I; not include probe accuracy. Temperature specifications only apply to the
Continuity Beep <15 SAEI0107
Functions Auto Range Max, Min, Hold, Trend plat
POWER ADAPTOR
Line Voltage | AC 100V~240V, 50~60Hz, Power Consumption 40W; DC Qutput : 12V/3A, Double Shield
OPTION

Differential Probe

| Dual-channel, 40MHz, CAT Il 600V

DIMENSIONS & WEIGHT

| 240.2(W) x 136.0(H) x 59.7(D) mm; Approx. 1.5 Kg

ORDERING INFORMATION

GDS-320 200MHz, 2 Channels, Digital Storage Oscilloscope
GDS-310 100MHz, 2 Channels, Digital Storage Oscilloscope
GDS-307 70MHz, 2 Channels, Digital Storage Oscilloscope
GDS-220 200MHz, 2 Channels, Digital Storage Oscilloscope
GDS-210 100MHz, 2 Channels, Digital Storage Oscilloscope
GDS-207 70MHz, 2 Channels, Digital Storage Oscilloscope

Accessories

User manual CD x 1 GSC010  Soft Carrying Case
GTP-150B-2 150MHz Probe, Suitable for GDS-307/207, GDS-310/210 CSC-011  Soft Carrying Bag
GTP-250B-2 250MHz Probe, Suitable for GDS-320/220 CAP-001 AC-DC Adaptor
GTL-207A  Multimeter Test Lead x 1 CWS-001 Wrist Strap

Optional Accessories

GDP-040D 40MHz Dual-Channel Differential Probe GCL-001 Vertical Calibration Cable

GTL-253  USB Cable, USB 2.0, A-mini B Type, 1400mm GPF-700 Protective Films for 7" Touch Screen
GTL-131 Test Clip, Suitable for GDP-040D

GTL-205 Temperature probe adaptor with thermocouple (K type)

Free Download

OpenWave 200  Software

SELECTION GUIDE

Bandwidth 70MHz 100MHz 200MHz 70MHz 100MHz 200MHz
Sample Rate 1GSafs 1GSa/s 1G5a/s 1GSafs 1G5a/s 1GSafs
- Memory Lerlgth 5M pts 5M pts 5M pts 1M pts M pts 1M pts
DMM Count 50,000 50,000 50,000 5,000 5,000 5,000

Temperature Measurement ' v s - - -

GDS-300 Series Rear Panel

ﬁ

GDS-200 Series Rear Panel

GSC-010 Soft Carrying Case

8

GSC-011 Soft Carrying Bag

GPF-700 Protective Films

OSCILLOSCOPES - GDS-300/200 Series

GAP-001 AC-DC Adaptor

¢ O)

Relisble | Good Will Instrument Co., Ltd.
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OSCILLOSCOPES - GDS-10008 Series

AZ29

200MHz/100MHz/70MHz/50MHz Digital Storage Oscilloscope

The GDS-1000B Series features four bandwidth selections - 200MHz, 100 MHz, 70 MHz, 50MHz and
equips with analog signal input terminals by four or two channels. The maximum sampling rate for

GDS-1000B Series

bated h
TAITRONICS

€€ [umo ol [ e (20

FEATURES

*200/100/70/50MHz Bandwidth Selections,
2ch or 4ch Input

*1GSafs Maximum Sampling Rate

# 70M Maximum Memory Depth For Each Channel

* 7" 800 x 480 WVGA LCD Display

* 256 Color Gradient Display Function to
Strengthen Waveform Performance

* 1Mpts FFT Frequency Domain Signal Display

* [*C/SPIJUART/CAN/LIN Serial Bus Trigger
and Decoding Functions

* 1Mpts FFT Frequency Domain Signal Display

* Zero Key Function For Horizontal Time,

Vertical Voltage and Triggering
* Compact And Innovative Exterior Design

Good Will Instrument Co., Ltd. | Simply Reliable

each single channel is

1GSa/s, and the memory depth is 10Mpts per channel independently. The

GDS-1000B Series has a waveform update rate of 50,000wfms/s, which helps users to precisely

observe the detailed waveform variation. Additionally, 7" WVGA color LCD display and the 256 color

gradient display funct

ion together allow waveforms to be observed with the senses of transparency

and gradation. With respect to the horizontal time scale adjustment knob and trigger level adjustment

knob, QW Instek prov
work more effectively.

ides a very thoughtful design -the zero key function, which allows engineers to
For mathematical analysis mode, 1Mpts FFT signal display makes the dull

frequency domain signal analysis more delicate.

Moreover, the innovative exterior design and compact design also bring much convenience to users.

Other diversified and

charming multi-functional operation demonstrates the concept of complete

technology integration.

SPECIFICATIONS : :
| GDS-1054B| GDS-1072B |GDS-1074B | GDS-1102B | GDS-1104B | GDS-1202B

Maximum Input Voltage
Offset Position Range

VERTICAL

Channels 4 2+ Ext 4 2 + Ext 4 2+ Ext

Bandwidth DC-50MHz | DC-70MHz | DC~70MHz | DC~100MHz | DC-100MHz | DC-200MHz
(-3dB) (-3dB) {-3dB) {-3dB) {-3dB) {-3dB)

Rise Time 7ns 5ns 5ns 3.5ns 3.5ns 1.75ns

Bandwidth Limit 20MHz 20MHz 20MHz 20MHz 20MHz 20MHz

Vertical Sensitivity 8 bit : 1mV-10V/div

Resolution

Input Coupling AC, DC, GND

Input Impedance 1M/ 16pF approx. ; GDS-1202B : TM() // 14pF approx.

DC Gain Accuracy® +3%

Polarity Normal & Invert

300Vrms, CAT | (300Vrms CAT || with GTP-070B- 4/100B-4, 200B-4 10:1 probe)
TmV/div : £1.25V ; 2mV/div — 100mV {div : £2.5V ; 200mV/div - 10V/div : 125V

Cursors Measurement

Waveform Signal +, %, =, FFT, FFTrms, User Defined Expression ; FFT: TMpts; FFT: Spectral magnitude.

Process Set FFT Vertical Scale to Linear RMS or dBV RMS ; FFT Window Display : Rectangular,
Hamming, Hanning, or Blackman-Harris

TRICGER

Source CH1, CH2, CH3*, CH4*, Line, EXT** ; *four channel models only. ;
**two channel models only

Trigger Mode Auto (supports Roll Mode for 100 ms/div and slower}, Normal, Single Sequence

Trigger Type Edge, Pulse Width, Video, Pulse Runt, Rise & Fall, Timeout, Alternate, Event-Delay
(1-65535 events), Time-Delay (Duration, 4nS-105)

Holdoff range 4ns to 10s

Coupling AC, DC, LF rej., Hf rej., Noise rej.

Sensitivity 1div

EXTERNAL TRIGGER

Range 15V

Sensitivity DC - 100MHz Approx. 100mV ; 100MHz ~ 200MHz Approx. 150mV

Input Impedance IM 2 £3% ~ 16pF ; GDS-12028 : TM{}£3% ~ 14pF

HORIZONTAL

Time base Range 5ns/div — 100s/div (1-2-5 increments)

ROLL 100ms/div — 100s/div

Pre-trigger 10 div maximum

Post-trigger 2,000,000 div maximum

Timebase Accuracy £50 ppm over any 21 ms time interval

Real Time Sample Rate| 1GSa/s max.

Record Length Max. 10Mpts

Acquisition Mode Normal, Average, Peak Detect, Single

Peak Detection 2nS (typical)

Average selectable from 2 to 256

X-Y MODE

X-Axis Input Channel 1; Channel 3*(*four channel madels only)

Y-Axis Input Channel 2; Channel 4*(*four channel models only)

Phase Shift +3° at 100kHz

CURSORS AND MEASUREMENT

Cursors Amplitude, Time, Gating available; Unit : Seconds(s), Hz(1/s}, Phase(degree}, Ration (36)

Automatic 36 sets: Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle RMS,

Measurement Area, Cycle Area, ROVShoot, FOVShoot, RPREShoot, FPREShoot, Frequency, Period,

RiseTime, FallTime, +Width, -Width, Duty Cycle, +Pulses, -Pulses, +Edges, -Edges,
FRR, FRF, FFR, FFF, LRR, LRF, LFR, LFF, Phase
Voltage difference between cursors (A V) Time ; difference between cursors (AT)

Auto Counter 6 digits, range from 2Hz minimum to the rated bandwidth

CONTROL PANEL FUNCTION

Autoset Single-button, automatic setup of all channels for vertical, horizontal and trigger
systems, with undo Autoset

Save Setup 20set

Save Waveform pLE
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SPECIFICATIONS GDB-03 Oscilloscope Education
- GDS-1054B| GDS-1072B | GDS-10748| GDS-11028 | GDS-11048 |GDS12028|  and Training Kit
TFT LCD Type 7" TFT WVGA color display Fer: G DS—3GOO{2000:¢\[2000E,"| 000B Series n
Display Resolution 800 horizontal x 480 vertical pixels (WVGA) MSO-2000E Series wi
Interpolation Sin(x) /x Q.
Waveform Display Dots, vectors, variable persistence (16ms~4s), infinite persistence 0O
Waveform Update Rate | 50,000 waveforms per second, maximum
Display Graticule 8 x 10 divisions A
Display Mode YT, XY 8
INTERFACE e |
USB Port USB 2.0 High-speed host port x1, USB High-speed 2.0 device port x1 =4
Ethernet Port(LAN) R]-45 connector, 10/100Mbps with HP Auta-MDIX (only for 4 channel models) W)
Co-NoGo BNC 5V Max/10mA TTL open collector output %)
Kensington Style Lock | Rear-panel security slot connects to standard kensington-style lock 0
POWER SOURCE
| AC 100V ~ 240V , 50Hz ~ 60Hz , Auto selection , Power consumption: 30 Watts
MISCELLANEOUS
Multi-Language Menu| Available
Operation Temperature : 0°C ~ 50°C. Relative Humidity = 80% at 40°C or below;
Environment = 45% at 41°C ~ 50°C
Online Help Available
_ DIMENSIONS & WEIGHT
380(W) x 208 (H) x 127.3(D)mm, Approx. 2.8kg

Mote : The specifications apply when the GD5-1000B is powered on for at least 30 minutes under +20°C~+30°C.

ORDERING INFORMATION

GDS-1202B  200MHz, 2 channels, Digital Storage Oscilloscope
GDS-1104B  100MHz, 4 channels, Digital Storage Oscilloscope
GDS-1102B 100MHz, 2 channels, Digital Storage Oscilloscope
GDS-1074B 70MHz, 4 channels, Digital Storage Oscilloscope
GDS-1072B  70MHz, 2 channels, Digital Storage Oscilloscope
GDS-1054B  50MHz, 4 channels, Digital Storage Oscilloscope

ACCESSORIES :

User manual x1, Power cord x1

CTP-200B-4 200MHz Passive Probe. Suitable for GDS-1202B

GTP-100B-4 100MHz Passive Probe. Suitable for CDS-1104B, GDS-1102B
GTP-070B-4 70MHz Passive Probe.Suitable for GD5-1074B,GDS-1072B,GDS-1054B

OPTIONAL ASSESSORIES

GDB-03 Demo Board

GTL-110 Test lead, BNC to BNC heads

CTL-246 USB cable, USB 2.0 A-B type cable 4P, 1200mm
GRA-426 Rack Mount Kit

GSC-008 Soft carrying case

GDP-025 25MHz High voltage differential probe
GDP-050 50MHz High voltage differential probe
GDP-100 100MHz High voltage differential probe
Software OpenWave Software

Driver LUSE Driver ; LabView Driver

Simply Reliable | Good Will Instrument Ce., Ltd.




OSCILLOSCOPES - GDS-10008 Series

200MHz/100MHz/70MHz/50MHz Digital Storage Oscilloscope

WAVEFORM UPDATE RATE UP TO 50,000wfms/s AND VPO DISPLAY TECHNOLOGY

The CDS-1000B Series oscilloscope is under the category of general
and fundamental oscilloscope by the market segmentation.
Nevertheless, the series arms itself with the waveform update rate
up to 50,000wfms/s and VPO waveform display technology. Users
can input a rapid frequency modulation carrier signal as shown on
the diagram. An unsmooth temporarily holding phenomenon will
occur while using conventional digital oscilloscopes to measure this
signal. As a result, the conventional digital oscilloscopes could not

clearly yield the modulation variation process of frequency modulation
signals. With the GDS-1000B Series oscilloscope, the measurement
result will produce not only a smooth waveform modulation variation,
but also detailed changes by distinct layers. Engineers could easily
grasp the root cause of electric circuits while measuring the
unexpected and fast changing signals. The GDS-1000B Series is indeed
an excellent debugging weapon for the test and measurement industry.

“ 256 COLOR GRADIENT DISPLAY & T0M MEMORY DEPTH PER CHANNEL INDEPENDENTLY

A L lee 3 ARG 34
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With respect to the waveform display technology, the GDS-10008
Series oscilloscope is capable of displaying 256 color gradients
which can delineate the profound gradational fluctuations; as if it
can recreate the analog oscilloscope display capability. When a
multi-layer video signal is input, the GDS-1000B Series, with 256
color gradient display, has the ability to precisely reveal the
colored burst signal and to show details of layers with the
brightness. Hence, the dull monochrome waveform is imbued
with vitality, which is precisely the unlimited measurement
fascination the GDS-1000B Series intents to bring to the general
purpose oscilloscope arena.

Tagiah

The GDS-1000B Series oscilloscope has a powerful and incomparable
memory depth for the data retrieving. 10M memory depth per channel
independently surpasses the specification of the industry's 1000 Series
boundary. 10M memory depth allows users to easily seize the waveform
detail while conducting fundamental measurement applications. If a
long serial sequent sine waveformis input and the time scale is adjusted
to 1mv/div, other GDS-1000 Series oscilloscopes for lack of sufficient
memory depth will appear a distorted waveform while enlarging the
waveform for its details. The GDS-1000B Series while enlarging the
waveform to 20ns/div reveals a very clear sine waveform detail which is
precisely the true value of the GDS-1000B Series oscilloscope.

SUPPORT I’'C ,SPI ,UART,CAN, LIN BUS TRIGGER AND DECODING FUNCTIONS

Good Will Instrument Co., Ltd. | Simply Reliable

The serial bus technology has been widely applied in the present
embedded application design. The loT devices connecting sensors
and the peripheral components are using serial bus such as UART,
I’C, and SPI. To rapidly and correctly trigger and analyze serial bus
data has posed a difficult challenge to engineers. The GDS-1000B
series provides serial bus analysis function with 10M long memory
depth. Users can trigger, decode, and analyze frequently used I'C,
SPl and UART serial bus and CAN/LIN bus, which is often used by
automotive communications.



BEEN 1M FFT MATHEMATICAL SAMPLING ANALYSIS MODE

The GDS-1000B Series oscilloscope, under the Fast Fourier Transform
mathematical analysis mode, is equipped with the 1M memory depth
retrieving mode. For the conventional digital oscilloscopes, the FFT
mode often has only 1000 point retrieving length; therefore, they can
not show the strength distribution of each spectrum quantity under
the frequency domain mode. The GDS-1000B Series oscilloscope
leads the industry to provide the display mode of TM retrieving points,
which can clearly show the detail of each spectrum quantity. On top

of that, the 50,000 wfms/s waveform update rate augments the FFT

I zOOM IN/PLAY AND PAUSE FUNCTION

analysis mode to be fast and precise as if a real time spectrum
analyzer is used. These features substantially elevate oscilloscope's
signal processing capability for the frequency domain analysis. The
diagram illustrates a 200 kHz carrier waveform to be modulated as
a standard FM signal with 40 kHz and 5 kHz frequency deviation.
Since the GDS-1000B Series is equipped with TM memory depth,

a 5 kHz frequency deviation interval can be clearly revealed that
allows engineers to fully grasp the measurement details.

The GDS-1000B series provides engineers with partial waveform zoom
in function to observe waveform in great details. The display screen
can be split into two windows: the upper window shows waveform
data log in a long period of time and the marked vicinity of the
waveform needed to be zoomed in; the lower window shows the
enlarged partial waveform. The function not only allows engineers to

B DIVERSIFIED TRIGGER FUNCTIONS

make a comparison but also grasp waveform details in the different
time frame. Additionally, the GDS-1000B series also features the play/
pause function. For the long waveform observation, the play/pause
function facilitates engineers to rapidly skim through the whole section
of DUT's waveforms as well as to swiftly identify waveform's problems.

I x-Y MODE DISPLAY

The GDS-1000B series oscilloscope is equipped with diversified
trigger functions, including Edge Trigger, Delay Trigger, Pulse Width
Trigger, and Video Trigger. Engineers, based upon different waveform
measurements, can select different trigger functions to lock
waveforms in order to identify the root cause of the complicated

circuit designs to save development time and to accomplish tasks.

The GDS-1000B series oscilloscope provides the educational market
with some powerful measurement functions. Among them, the X-Y
mode display is an excellent example. Teachers and students can use
X-Y mode display to conduct Lissajou diagram teaching, which allows
users to easily understand the relation between waveforms and
frequency while measuring sine waveforms with different frequency by
dual channels. For engineers working for the industries, the X-Y mode
display can be used to conduct yield rate tests for basic components'
electric conduction and non conduction. Therefore, the X-Y mode
display plays an important role in basic oscilloscopes.

Simply Reliable | Good Will Instrument Co., Ltd.
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OSCILLOSCOPES - GDS-10008 Series

GO/NOGO FUNCTION

200MHz/100MHz/70MHz/50MHz Digital Storage Oscilloscope

For the industries, the yield rate determination is very important to
mass production. The GDS-1000B series oscilloscope provides the
Go/NoGo analysis function to accelerate the yield rate analysis.
From the right diagram, the Go/NoCo function provides a standard
waveform template for examining DUT's waveforms. The function

B DIGITAL VOLTAGE METER FUNCTION

can freely adjust the size of template. A defect message will be shown
if the DUT's waveform is abnormal and touches the template. The
function is not only very useful measurement tool for production lines
but also a very convenient tool for engineers to observe waveforms in
a long period of time.

For electric circuit measurement and debugging, R&D engineers
require oscilloscopes as well as basic voltage meters. The GDS-1000B
series oscilloscope equips with a digital voltage meter with three-digit
voltage value and five-digit frequency value. Engineers, by pressing
the option key, can select the digital voltage meter function from the

BB DATA LOG FUNCTION

menu to measure DC/AC voltage, duty cycle, and frequency.
Engineers can not only measure waveforms but also monitor the
electric parameters of each component on the circuit board. The
function is a very convenient tool.

* Users need to download this application from GW Instek website

The GDS-10008 Series oscilloscope has the data log function option,
which allows users to observe and record waveform changes in a long
period of time to ensure product's reliability and stability. The data log
function can set data storage time and interval based on the test
requirements. Record time can be set from 5 minutes to 100 hours

and the interval can be set as 5 seconds the shortest. Data log formats

Good Will Instrument Co., Ltd. | Simply Reliable

include waveform and point data in CSV file. Data can be saved to
USB, GDS-1000B or remote computer via LAN. It is very user-friendly

and also an advanced measurement management tool.

* Users need to download this application from GW Instek website



B3 DIGITAL FILTER FUNCTION

In electric circuit tests, engineers are often troubled by noise adjusted according to the requirements. The filter parameters of
interference while measuring signals. The GDS-10008 series each channel can also be set. The tracking on function can be
oscilloscope provides the digital filter function option, which can used to set same filter frequency for all channels.

be set as high pass or low pass filter. The filter frequency can be * Users need to download this application from GW Instek website

36 MEASUREMENT PARAMETER SELECTIONS

The GDS-1000B series oscilloscope is equipped with 36 different display screen. Users can also select to show all parameters if
automatic measurement parameter functions. Users, after the preset eight sets are insufficient. Once the selection is made,
obtaining measured waveforms, can select different measurement all 36 measurement parameters will be shown on the center of
parameters from Measure key according to different measurement the display screen. This is a very convenient measurement tool
requirements. The GDS-1000B Series shows simultaneously eight for students writing dissertations or engineers writing reports.

sets of different measurement parameters on the bottom of the

B8 OPENWAVE CONNECTION SOFTWARE

[CENEE Yol w W T NES . _ L~ R

The GDS-1000B Series oscilloscope, via the OpenWave connection the PC end. Data retrieval and storage can better facilitate users
software developed by GW Instek, can connect with the PC. Users, in processing analysis. Open'Wave connection software is indeed
after installing USB driver under Windows interface, can connect a very powerful tool for engineers to compile reports or to
CDS-1000B with the PC through USB cable and OpenWave integrate systems.

software. Waveform interpretation and retrieval can be done from

ieliable | Good Will Instrument Co., Ltd.

OSCILLOSCOPES - GDS-10008B Series



OSCILLOSCOPES - GDS-1000A-U Series

A35

150MHz/100MHz/70MHz Digital Storage Oscilloscope

The GDS-1000A-U Series is a general purpose 2-channel oscilloscope and originally designed to meet
educational and industrial requirements without specializing in DSO features. This series provides
three selective bandwidths of 70MHz, 100MHz and 150MHz together with innovative human machine

GDS-1000A-U Series @—73
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FEATURES

*150/100/70 MHz Bandwidth, 2 Input Channels

*1GSa/s Real-Time and 25GSa/s Equivalent-
Time Sampling Rate

* 2Mega Point Memory Depth

# 2mV~10V Vertical Scale & Tns~50s
Horizontal Range

* Up to 27 Auto Measurements

* Versatile Math Function: +,=, x, FFT, FFTrms,
Zoom FFT

*5.7" Color TFT LCD Display

* USB Host & Device Ports

* GofNoGo Function

* Data Logger

* Limited Lifetime Warranty

Goaod Will Instrument Co., Lid. | Simply Reliable

interface design plus a

n TFT color LCD display, users will enjoy better measurement experience!

The GDS-1000A-U Series offers dual sampling mode, giving users two options for 1GSa/s Real-Time
sampling or 25GSa/s high-speed Equivalent sampling rate. What's more, with high-speed waveform
handling capability, more advanced triggering functions, and 2.5 kg light-weight design, it is a powerful
functional oscilloscope with the best price than ever. Ultimately, The GDS-1000A-U Series is considered

for the replacement of

situation such as educational labs, service technicians, or industrial fields with high quantity requirements.

analog oscilloscope and further promoted as a personal DSO affordable to any

Besides, the requirement of measuring data exchange and analysis is integrated into the GDS-1000A-U

Series. The convenient

PC standard interface is also available, such as USB device port and host port.

This two built-in standard interface capability enable the performance of remote control or data
transferring to a desktop/laptop for documenting purpose and enhancing your work efficiency.

SPECIFICATIONS |
GDS-1072A-U GDS-1102A-U GDS-1152A-U |

VERTICAL |

Channels 2+ EXT 2+ EXT 2+ EXT |

Bandwidth DC~70MHz(-3dB) DC~100MHz(-3dB) DC~150MHz(-3dB)

Rise Time | <5ns Approx. <3.5ns Approx. <2.3ns Approx.

Sensitivity 2mV /div ~ 10V/div (1-2-5 increments)

Accuracy * (3% x |Readout| + 0.1 div + 1mV)

Input Coupling AC, DC & Ground

Input Impedance TMQ)* 29, ~15pF

Polarity Normal & Invert

Maximum Input

Offset Range

Bandwidth Limit

300V (DC+AC peak), CATII

Waveform Signal Process| +,— ,x, FFT, FFTrms , Zoom FFT

2mV/div — 50mV/div : 0.4V ; 100mV /div — 500mV/div : 24V ; TV/div — 5V/div: 240V ;|
10V/div : £300V

| 20MHz (- 3dB)

Input Impedance
Maximum Input

TRIGGER

Source CH1, CH2, Line , EXT

Mode AUTO, NORMAL, SINGLE, TV, Edge, Pulse width

Coupling AC, DC, LF rej. , HF rej. , Noise rej. |
Sensitivity | DC-—25MHz: Approx. 0.5div or 5SmV; 25MHz ~ 70/100/150MHz: Approx. 1.5div or 15mV
EXT TRIGGER |
Range 15V

Sensitivity DC~25MHz : = 50mV ; 25MHz - 70/100/150MHz : ~15mV

M 2%, ~ 15pF

| 300V (DC +AC peak) , CATII

HORIZONTAL

Range Ins/div - 50s/div (1-2.5-5 increments); ROLL : 50ms [div ~ 50s/div

Modes MAIN, WINDOW, WINDOW ZOOM, ROLL, X-Y

Accuracy +0.01%

Pre-Trigger 10 div maxirmum

Post-Trigger 1000 div

X-¥ MODE |
X-Axis Input | Channel1

¥-Axis Input Channel 2

Phase Shift *3%at 100kHz

SIGNAL ACQUISITION

Real-Time Sample Rate
Equivalent Sample Rate
Vertical Resolution

1GSa/s maximum
25GSafs maximum
& Bits

Time Measurement
Delay Measurement
Cursors Measurement

Auto Counter

Memory Depth 2Mega Points maximum

Acquisition Mode Normal, Peak Detect, Average

Peal Detection 10ns (500ns /div ~ 50s/div)

Average | 2,4,8,16,32,64,128,256

CURSORS AND MEASUREMENT |
Voltage Measurement | VoV, 0 Vo Voo Vi Vig o Vi Vi, o Rise Preshoot/Overshoot, Fall Preshoot/

Overshoot

Freq, Period , Rise Tirne , Fall Tirme , Positive Width , Negative Width , Duty Cycle

Eight different delay measurement

Voltage difference between cursors(AV)Time difference between cursors(AT),frequency
measurement(1/AT)

Resolution : 6 digits

Accuracy 1 12%

Signal Source: All available trigger source except the Video trigger mode

AD]USTABLE PROBE COMPENSATION SIGNAL |

Frequency Range
Duty Cycle Range

TkHz ~ 100kHz, TkHz/STEP
5%~ 95% , 5%/STEP

CONTROL PANEL FUNCTION |

Autoset
Save Setup
Save Waveform

. Adjust Vertical VOLT /DIV, Horizontal TIME/DIV, and Trigger level automatically
Up to15 sets of measurement conditions
15 sets of waveform
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SPECIFICATIONS GSC-006 Soft Carrying Case

DISPLAY

TFT LCD Type 5.7 inch

Display Resolution 234 (Vertically}x 320 (Horizontally) Dots

Display Graticule 8x 10 divisions M

Display Brightness Adjustable g-‘

INTERFACE o

Kensington Style Lock | Rear-panel security slot connects to standard Kensington-style lock W]

USB Device USB1.1 & 2.0 full speed compatible %]

 USB Host Image (BMP) waveform data (CSV) and setup (SET) (9]

POWER SOURCE -

Line Voltage Range | ACTO0V ~ 240V, 50Hz ~ 60Hz , Auto selection ﬂ

MISCELLANEOUS g

Go/NoGo Function Available 0

Data Logger Available

Multi-Language Menu | Available

Online Help Available

DIMENSIONS & WEIGHT

| 310(W) x 142 (H) x 140(D}mm, Approx. 2.5kg

The specifications apply when the oscilloscope is powered or for at least 30 minutes under 207 C—+30°C

ORDERING INFORMATION

GDS-1072A-U  70MHz, 2 channel, 1GSa/s & 2Mega Memory DSO
GDS-1102A-U  100MHz, 2 channel, 1GSa/s & 2Mega Memory DSO
GDS-1152A-U  150MHz, 2 channel, 1GSa/s & 2Mega Memory DSO

ACCESSORIES :

Power cord x1 ,CD x1

Probe GTP-070B-4 or equivalent : 70MHz(10:1/1:1}Switchable passive probe for GDS-1072A-U{one per channel)
Probe GTP-100B-4 or equivalent : 100MHz(10:1/1:1)Switchable passive probe for GDS-1102A-U{one per channel)
Probe GTP-1508-4 or equivalent ; T50MHz(10:1/1:1)Switchable passive probe for GDS-1152A-U{ane per channel)

OPTIONAL ASSESSORIES

CTL-246 USB Cable, USB 2.0 Type A- Type B, 4P GSC-006  Soft Carrying Case

GTL-110 Test Lead, BNC-BNC Heads GTP-033A Oscilloscope Probe, 35MHz 1:1 Passive Probe
FREE DOWNLOAD

PC Software Free'Wave software Driver USB driver, LabView Driver

I PRIME FEATURES

Auto Measurement Gating Flexible Probe Factor Setting

A built-in Autoset function on a digital oscilloscope There is a diverse range of test probes currently on

gives engineers remarkable convenience. With the 0-1 X the market such as passive, differential, and electrical
complexities of product features, traditional auto to probes. The attenuation ratio of each probe type also
measurement information is inadequate for differs greatly. To ensure compatibility, probe

modern measurement needs. The new Cursor 2000x attenuation ratios of 0.1X to 2000X as well as voltage
Gating feature allows you to marlcan area with and current probes as supported with the GDS-1000A-U.

cursors for auto measurement.

Fast Horizontal Position Mark and Search

MemaryPrime technology allows a maximum of 2M

points of waveform data. For engineers, analyzing a
considerable amount of data can be an extremely

f challenging task. To assist engineers in analyzing
waveforms quicker, we provide Horizontal Page Skip

and Set Time Mark functionalities . This lets engineers
take full advantage of the 2M memory depth.

Simply Relisble | Good Will Instrument Co., Ltd.
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FEATURES

#100/70/50 MHz Bandwidth, 2 Input Channels

#250MSafs Real-Time & 25GSa/s Equivalent-
Time Sampling Rate

* 4k Memory Depth per Channel

* Save/Recall of 15 Front Panel Settings &
Waveforms

#5,7" Color TFT LCD Display

%19 Auto Measurements

* Math Function: Add, Subtract, FFT

* USB Host & Device Ports

* Go/NoGo Function

* Data Logger

* Limited Lifetime Warranty

Good Will Instrument Co., Ltd. | Simply Reliable

e Oscilloscope

The GDS-1000-U Series is 100MHz, 70MHz 50MHz digital storage oscilloscopes with 5.6" color TFT
LCD displays. With dual sampling modes, a 4000 point record length, a real-time sampling rate of
250MSa/s and an ET sampling rate of 25GSa/s, the GDS-1000-U Series DSO provides an excellent
balance of performance in terms of memory length and sampling speed. Other major features include
user-friendly menu tree operations, compact size, ergonomic design, USB host device port, data logger
and Go/NoGo test. The GDS-1000-U Series is designed to meet today's most demanding engineering

requirements and budgets.

SPECIFICATIONS

GDs-1052-U GDS-1072-U GDS-1102-U
VERTICAL
Channels [ 2+ EXT 2+ EXT 2+ EXT
Bandwidth DC-50MHz(—3dB) DC~70MHz(— 3dB) DC-100MHz(— 3dB)
Rise Time <7ns Approx. <5ns Approx. <3.5ns Approx.
Sensitivity 2mV/div - 10V /div (1-2-5 increrents)
Accuracy (3% x |Readout| + 0.1 div + 1mV)
Input Coupling AC, DC & Ground
Input Impedance 1M 1x 29, ~15pF
Polarity Normal & Invert

Maximum Input 300V (DC+AC peak), CATII

Waveform Signal Process | +, — , FFT

Offset Range 2mV/div ~ 50mV/div : £0.4V ; 100mV//div ~ 500mV/div : L4V ; TV/div ~ 5V/div : 140V ;
10V/div: £300V

Bandwidth Limit 20MHz (- 3dB)

. TRIGGER
Sources CHT,CH2, Line , EXT
Modes AUTO, NORMAL, SINGLE, TV, Edge, Pulse width
Coupling AC, DC, LF rej. , HF rej., Noise rej.
Sensitivity | DC~25MHz: Approx. 0.5div or 5mV; 25MHz ~ 50/70/100MHz: Approx. 1.5div or 15mV
EXT TRIGGER
Range 15V
Sensitivity DC - 25MHz : — 50mV ; 25M — 50/70/100MHz : =15mV

Input Impedance
Maximum Input

MG 2% ,~ 16pF
300V (DC +AC peak) , CATII

HORIZONTAL

Range 1ns/div — 50s/div (1-2.5-5 increments); ROLL : 50ms//div — 50s/div
Modes MAIN, WINDOW, WINDOW ZOOM, ROLL, X-Y

Accuracy H0.01%

Pre-Trigger 10 div maximum

Post-Trigger 1000 div

X-Y MODE

X-Axis Input Channel 1

Y-Axis Input Channel 2

Phase Shift 13"at 100kHz

SICGNAL ACQUISITION

Real-Time Sample Rate | 250MSa/s maximum
Equivalent Sample Rate | 25GSa/s maximum

Vertical Resolution 8 Bits

Memory Depth 4K Points maximum
Acquisition Mode Normal, Peak Detect, Average
Peak Detection 10ns(500ns/div - 50s/div)

Average 2,4,8,16,32, 64,128,256
Voltage Measurement Vpp ' Vamp X Vavg ¥ Vrr'ls » Vi Vlo ' Vmw ' Vmin y
Overshoot
Time Measurement Freq, Period , Rise Time , Fall Time , Positive Width , Negative Width , Duty Cycle
Cursors Measurement | yiltage difference between cursors (A V) Time difference between cursors (AT)
Auto Counter Resolution : 6 digits ; Accuracy 1 2%
Signal Source: All available trigger source except the Video trigger mode

AD]USTABLE PROBE COMPENSATION SIGNAL

Rise Preshoot/ Overshoot, Fall Preshoot/

Frequency Range 1kHz - 100kHz, TkHz /STEP

Duty Cycle Range 5% ~ 95%, 5%/STEP

CONTROL PANEL FUNCTION

Autoset Adjust Vertical VOLT/DIV, Horizontal TIME/DIV, and Trigger level automatically
Save Setup Up to 15 sets of measurement conditions

Save Waveform | 15 sets of waveform
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SPECIFICATIONS GSC-006 Soft Carrying Case
| DISPLAY
TFT LCD Type 5.7 inch
Display Resolution 234 (Vertically) x 320 (Horizontally) Dots
Display Graticule 8x 10 divisions W
| Display Brightness Adjustable E
| INTERFACE O
USB Device USB1.1 & 2.0 full speed compatible(Mot support via USB3.0 or above) |9
| USB Host Image (BMP) waveform data (CSV) and setup (SET) 74
| POWER SOURCE B o - Q
| Line Voltage Range | AC 100V — 240V, 50Hz ~ 60Hz , Auto selection j
| MISCELLANEQUS O
| Go/NoGo Function Available 7]
Data Logger Available (@)
Multi-Language Menu | Available
| Online Help Available
| DIMENSIONS & WEIGHT
| 310(W) x 142 (H) « 140(D)mm, Approx. 2.5kg

The specifications apply when the oscilloscope is powered on for at least 30 minutes under +20 C—30 C.

ORDERING INFORMATION

GDS-1052-U 50MHz, 2-channel, Color LCD Display DSO
GDS-1072-U 70MHz, 2-channel, Color LCD Display DSO
GDS-1102-U 100MHz, 2-channel, Color LCD Display DSO

ACCESSORIES :

Power Cordx1,CDx1

Probe-GTP-070B-4 : 70MHz{10:1/1:1)Switchable Passive Probe for GDS-1052-U {one per channel)
Probe-GTP-070B-4 : 70MHz{10:1/1:1) Switchable Passive Probe for GDS-1072-U(cne per channel)
Probe-GTP-100B-4 : 100MHz(10:1/1:1)Switchable Passive Probe for GDS-1102-U{one per channel)

OPTIONAL ASSESSORIES

GTL-246 USB Cable, USB 2.0 A-B TYPE CABLE, 4P

GTL-110 Test Lead, BNC-BNC Heads

GSC-006 Soft Carrying Case

GTP-033A  Oscilloscope Probe, 35MHz 1:1 Passive Probe, BNC(P/M)

FREE DOWNLOAD

PC Software  FreeWave software

Driver USE driver
LabView Driver

Simply Reliable | Good Will Instrument Co., Ltd. m
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Oscilloscope Education And Training Kit

GDB-03
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Goaod Will Instrument Co., Ltd. | Simply Reliable

The GDB-03 training kit allows you to learn both the basic and the advanced functions of the GDS-3000
Series, GDS-2000A Series/GDS-2000F Series/MSO-2000 Series and GDS-1000B Series Digital Storage
Oscilloscope (DSO). Following the training procedures of this training kit, you will quickly understand
the basic operations of a DSO, and the unique features, which represents a typical hi-tech DSO today.

The training kit is a signal generator board capable of producing waveforms, which contain various
real-life scenarios you might encounter. With the GDB-03 training kit and the included curriculums,

you are able to acquire adequate knowledge in using a DSO with advanced features.

SPECIFICATIONS

SIGNAL OUTPUT

The GDB-03 provides
9 basic and 19 advanced oscilloscope training signals

BASIC OSCILLOSCOPE TRAINING

Lab1 Connect and view a waveform
Lab2 Compensate the probe (1kHz square wave)
Lab3 Adjust waveform scale and position (square wave)
Lab4 Measure the waveform by manual (square wave ; frequency counter, cursor measure)
Lab5 Automatic measurement (GDB-03 including noise function ; auto measure,
cursor getting measure)
Lab6 VPO (VPO signal, color, gray mode)
Lab 7 Autoset function (Fit screen, AC priority)
Lab8 Automatic range
Lab9 Save data using hardcopy function

ADVANCE OSCILLOSCOPE TRAINING

Lab1 Automatic measurement (gating measurement)
Lab2 Using peak detect mode
Lab3 Low speed signal measurement
Lab4 Noisy signal measurement
Lab5 Using zoom timebase function
Lab6 Transient signal measurement
Lab 7 Lissajous waveform & phase measurement
Lab8 Runt trigger
Lab 9 Video trigger
Lab 10 Rise & Fall trigger
Lab 11 Pulse width trigger
Lab 12 Hold off function
Lab 13 Split window 1
Lab 14 Split window 2
Lab 15 UART signal
Lab 16 I'C signal
Lab 17 SPI signal
Lab 18 CAN signal
Lab 19 LIN signal
POWER SUPPLY
5V DC, USB or auxiliary power input

ORDERING INFORMATION

GDB-03  Oscilloscope Education And Training Kit
ACCESSORIES :
CDx1

Singnal demo board with instructions
GTL-246 USB 2.0 A-B Type cable




ACCESSORIES

MODEL DESCRIPTION o APPLICABLE DEVICE

AFG-125 USB Arbitrary Function Generator, 1CH/25MHz GDS-2000A Series

AFG-225 USB Arbitrary Function Generator, 2CH/25MHz GD5-2000A Series

DS2-08LA & Channel Logic Analyzer, Includes 3-channel Logic analyzer card (GLA-08) and 8 channel | GDS-2000A Series

Logic analyser probe(GTL-08LA)
DS2-16LA 16-Channel Logic Analyzer, Includes 16-channel Logic analyzer card {GLA-16) and 16 GDS-2000A Series
channel Logic analyser probe(GTL-16LA)

DS2-FGN DDS Function Generator, SMHz, sine/square/triangle/pulse function GDS-2000A Series

DSZFH1 Medule extension bay & USB Type A to Type A/B cable GD5-2000A Series, AFG-100/200 Serles

DS2-GPIB GPIB Interface GDS-2000A Series

DSZLAN Ethernet & SVGA Output GDS-2000A Series

DS3-PWR Power Analysis Sofiware: Power quality/Harmonic/Ripple/In-rush current measurement | GDS-3000 Series

D53-58D Serial Bus Analysis software [2C | 5PIf UART (for 4 channel model anly) GDS5-3000 Series

GAK-003 Adaptor, 500 Termination, BNC({F/M) GD5-2000A Series, MDO-2000A Series, MDO-2000E Series, MSO-2000E Series, GDS-2000E Series, GDS-|
10008 Series, GDS-1000A-U Series, GDS-1000-U Series, GSP-Series

| GAP-001 AC-DC Adaptor GD5-300/200 Series

GCL-001 Vertical Calibration Cable GDS-300/200 Series

GCP-020 Current Probe, 40Hz ~ 40kHz, 240A GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Serles, GDS-2000A Serles, GDS-
2000E Series, GDS-10008 Series GDS-10004-U Series

GCP-100 Current Probe, DC ~ 100KHz, 1004 GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GDS-
2000E Series, GDS-10008 Series GDS-1000A-U Series

GCP-1030 Current Probe, DC — 100MHz, 30Arms GDS-3000 Serles, MSO-2000E Series, MDO-2000A Series, MDO-2000E Serles, GDS-2000A Serles, GDS-
‘2000E Series, GDS-10008 Series GDS-1000A-U Series

GCP-206P | Current Probe - Power Supply, 2 Channel Power Supply for GCP-530/1030 GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Serles, GDS-2000A Serles, GDS-
2000E Series, GDS-10008 Series GDS-1000A-U Series

GCP-300 300kHz/400A Current probe 'GDS5-3000 Series, GDS-2000A Series, MDO-2000A Series, MDO-2000 Series, MSO-2000E Series, GDS-
2000E Series

GCP-425P | Current Probe - Power Supply, 4 Channel Power Supply for GCP-530/1030 GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Serles, GDS-2000A Series, GDS-
2000E Series, GDS-10008 Series GDS-1000A-U Series

GCP-500 500kHz/200A Current probe GDS-3000 Series, GDS-2000A Series, MDO-2000A Series, MDO-2000 Series, MSO-2000E Series, GDS-
2000E Series

CCP530 Current Probe, DC ~ 50MHz, 30Amms GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GDS-
‘2000E Series, GDS-10008 Series GDS-1000A-U Series

GCP-1000 TMkHz/700A Current probe GDS-3000 Series, GDS-2000A Series, MDO-2000A Series, MDO-2000 Series, MSO-2000E Series, CDS-
2000 Series

GDE-0 Digital Storage Oscilloscope Demo Kit CDS-3000 Serles, MSO-2000E Serles, MDO-2000A Serles, MDO-2000E Series, GDS-2000A Series, GDS-
2000E Series, GDS-10008 Series

GDP-025 25MHz High Voltage Diffemtial Probe GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Serles, GDS-2000A Series, GDS-
2000E Series, GDS5-10008 Series

CDPO40D | 40MHz High Yoltage Differntial Probe GD5-300/200 Series

GDP-050 S0MHz High Voltage Differntial Probe GDS-3000 Serles, MSO-2000E Series, MDO-2000A Series, MDO-2000E Serles, GDS-2000A Serles, GD5-
2000E Series, GDS-10008 Series

[GDP-T00 | 100MHz High Voltage Diffemtial Probe GD5-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GDS-

2000E Series, GDS-10008 Series

CKT-100 Deskew Fixture GDS5-3000 Saries

GLA-0B Logic Analyzer Card, 8-Channel Logic Analyzer Card for D52-8LA GDS-2000A Series

GLA-T6 Logic Analyzer Card, 16-Channel Logic Analyzer Card for DS2-16LA GDS5-2000A Series

GPF-700 Protective Films GDS-300/200 Series

GRA4T1 Rack Mount Kit GDS-3000 Series

GRA-420 Rack Mourt Kit GDS-2000A Series

GRA-426 Rack Mount Kit MDO-2000A Series, MDO-2000E Series, MSO-2000E Series, GDS-2000E Series, GDS-1000B Series

GSC-006 Soft carrying case GDS-1000A-U Series, GDS-1000-U Series

GSC-008 Soft carrying case GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, CDS-
2000E Series, GDS-10008 Series

GSC-010 Soft Carrying Case GDS-300/200 Series

Gscomn Soft Carrying Bag GDS-300/200 Series

GTLOSLA Logic Analyzer Probe, 8-Channel Logic Analyzer Probe for DS2-8LA GD5-2000A Series

GTL-16E 16-Channel Logic Analyzer Probe MSO-2000E Series

GTL-105A Test Lead, Alligator to Banana Test Lead, Max. Current 3A, 1000mm MDO-2000A Serles, MDO-2000E Series

GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm GDS-3000 Series, GDS-2000A Series, GDS-2000E Series, GDS-T000A-U Series, GDS-1000-U Series, GDS-
10008 Series

GTLIN Test Clip, Suitable for GDP-040D GD5-300/200 Serles

GTL-16LA Logic Analyzer Probe, 16-Channel Logic Analyzer Probe for D52-16LA GDS-2000A Series

GTL-205A Temperature probe adaptor with thermacouple (K type) MDO-2000E Series

GTL-207A Test Lead, Banana to Probe Test Lead, 800mm ‘GD5-300/200 Series, MDO-2000E Series.

GTL-232 RS-232C Cable, 9-pin, F-F Type, null modem, 2000mm ‘GDS5-3000 Series, GDS-2000A Series,

GTL-246 USB 2.0 cable ,A-B type 4P ,1800mm All DSO Series

GTL-248 GPIB Cable, Double Shielded, 2000mm GD5-3000 Series, GDS-2000A Series

GTL-250 GFIB Cable, Double Shielded, 600mm GDS-3000 Series, GDS-2000A Series

GTP033A Oscilloscope Probe, 35MHz 1:1 Passive Probe GDS5-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GDS-
2000E Series,GDS-1000B Series , GDS-1000A-U Series, GDS-1000-U Series

GTP-070B-4 | Oscilloscope Probe, 70MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) MSO-2000€ Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GDS-2000E Series, CDS-|
T000A-U Series, 1000-U Series, GDS-1000B Series

GTP-100B-4 | Oscilloscope Probe, 100MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GDS-2000E Series, GDS-|
1000A-U Series, GDS5-1000-U Series, GD5-10008 Series

GTP-150B-4 | Oscllloscope Probe, 150MHz (10:1/1:1) Switching Passive Prabe, BNC{P/M) GD5-2000E Series

GTP-1508-2 | Oscilloscope Probe, 150MHz (10:1/1:1) Switching Passive Probe, BNC(PfM) GDS-300/200 Series, GDS-2000A Series

GTP-151R Oscilloscope Probe, 150MHz 10:1 Passive Probe, BNC(P{M) GDS-3000 Series

GTP-200B-4 | Oscilloscope Probe, 200MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GDS-3000 Series, MSO-2000E Series, MDO-2000A Series, MDO-2000E Series, GDS-2000A Series, GD5-
2000E Series, GDS-1000B Series

GTP-250A-2 | Oscilloscope Probe, 250MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GDS-2000A Series, CDS-2000E Series

GTP-2508-2 | Oscilloscope Probe, 250MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GDS-300/200 Series

GTP-251R | Oscilloscope Probe, 250MHz 10:1 Passive Probe, BNC(P/M) GD5-3000 Series

GTP-300B-4 | Oscilloscope Probe, 300MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GD5-2000A Series, MDO-2000A Series

GTP-350A-2 | Osclloscape Probe, 350MHz (10:1/1:1) Switching Passive Probe, BNC(P/M) GD5-2000A Series

GTP-351R Oscilloscope Probe, 350MHz 10:1 Passive Probe, BNC{P/M) GDS-3000 Series

GTP-352R Oscilloscope Probe, 350MHz 20:1 Passive Probe, BNC(P/M) GDS-3000 Series

GTP-501R | Oscilloscope Probe, SO0MHz 10:1 Passive Probe, BNC{PfM) GDS-3000 Series

GUG-001 GPIB-USB Adaptor, GPIB to USB adaptor GDS5-3000 Series

CWs-001 Wrist Strap GDS-300/200 Series

Simply Reliable | Good Will Instrument Co., Ltd.

OSCILLOSCOPES -
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ACCESSORIES

GTP-070B-4 | Ce
For: GD5-1052-U/1072-U/1072A-U,

GDS-2072A/2074A,

GDS-2072E/2074E

GTP-070B-4 is a x1, x10 attenuator modular probe. Designed for use with DC to 7T0MHz
oscilloscope with input impadance of 1802 The probe consists of following separate units;
1. BNC male connector and compensation box

2. Probe body probe tip and R.C. assemblies.

GTP-100B-4

For: GDS-2102A/2104A,
GDS-2102E/2104E,
GOS-6103/6103C/6112

The GTP-100B4 is a passive high impendence oscilloscope probe designed and calibrated for
use on instrument having an input impedance of TML2 shunted by 20pF, However, it may be
compensated for use with instruments having an input capacitance of 5-30pF(10:1}.The
probe ircorporates a two position slide switch in the head which selects attenuation of x1,

3. Approx. 1.2M cable 10 position.
item 10:1 1 ltem 101 141
Bandwidth DC~70M Hz{+3dB} DC-6MHz(=3dB) Bandwidth DC-100MHz({+3dB) DC-10MHz(+3dB)
Input R ~10M02 1M (Oscilloscope) | Input R | ~10ma 1 [Oscilloscope)
Input € 14.5-17.5pF 85-115pF Input € 14.5-17.5pF 85-115pF
Att. Ratio 1/10 /1 Att. Ratio 110 n
Max. Input Voltage <600V DC+AC peak <200V DC+AC peak Max. Input Voltage <600Vpk =200Vpk
Accessories 1.Pincher tip 2.Ground lead  3.Cable marker Accessoties 1.Channel identifier clip 2.Hook 3.Ground lead
4.Screw driver  5.1Ctip  6.Adjusting tool  7.Earth tip 4. Insulating tip 5.1Ctip 6.Adjusting tool 7 Earth tip
GTP-150B-4 | CE€  GTP-150B-2
For: GDS-1152A-U, For: GDS-300/200 Series
GDS-2102A/2104A

A"» »

-

The GTP-150B-4 is a passive high impendence oscilloscope probe desigred and calibrated
for use on instrument having an input impedance of 1M} shunted by 20pF. However, it may
be compensated for use with instruments having an input capacitance of 5-30pF. The probe
incorporates a two position slide switch in the head which selects atteruation of x1,

%10 position.

The GTP-1508-2 is a passive high impendence oscilloscope probe desigred and calibrated for
use on instrument having an input impedance of 1M shunted by 20pF. However, it may be
compensated for use with instruments having an input capacitance of 10~-30pF. The probe
incorporates a two position slide switch in the head which selects attenuation of X1 x10 position

[ item 101 1

ltem 10:1 11 Bandwidth DC-150MHz{+3dB) DC-6MHz(+3dB)

Bandwidth DC~150MHz(+3dB) DC~6MHz{+3dB) Input R ~10M{2 1MD {Oscilloscope)

Input R ~10MO 1M (Oscilloscope) Input C 13pF &65pF

Input C 8.5-18.5pF 45-65pF Att. Ratio 110 m

Att. Ratio 110 M Max. Input Voltage 500V CATI, 400CATI 150V CATIL, 150V CATI

Masx. Input Voltage 600V DC+AC peak 200V DC+AC peak Accessories 1.Chanrel identifier clip 2.Hook 3 Ground lead

Accessories 1.Channel identifier clip 2.hook 3.Cround lead . 4Insulating tip 5.1Ctip S-Aﬂ'_‘_'__s_ﬁ”g tool 7. Earthtip

4.lnsulating tip 5.1Ctp 6.Adjusting tool 7.Earth tip Comy im Range - 10-30pF

GTP-200B-4 GTP-250A-2 | ce
For: GDS-Series For: GD5-2202A/2204A

The GTP-2008-4 is a passive high impendence oscilloscope probe designed and calibrated for
use on instrument having an input impedarce of 1 M2 shunted by 20pF. However, it may be
compensated for use with instruments having an input capacitance of 5-30pF.The probe
incorporates a two position slide switch in the head which selects atteruation of x1, x10 pesition.

el

The GTP-250A-2 is a passive high impendence oscilloscope probe desigred and calibrated
for use on instrument having an input impedarce of 1MW shunted by 20pF

However, it may be compensated for use with instruments having an input capacitance
of 10-35pF. Connect this sentence to the end of the previous sentence,

Item 1021 1:1 ;

Bandwidth DC~200MHz (+3dB} DC~10MHz(+3dB) | ltem 131 1:1

Input R ~10MQ 1M€2 {Oscilloscope} Bandwidth | DC-250MHz(+3dB) DC-6MHz{+3dB)

Input € 10.5~17.5pF 65~105pF Input R ~10MQ 1M {Oscilloscope)

Att. Ratio 1710 0N Input —17pF ~47pF

Max. Input Voltage | 60OV peak 200V peak Att. Ratio 110 171

Accessories 1 Chanriel identifier clip. Zhook 3.Ground lead | Max. Input Voltage | 500V CATI, 300CATE 300V CATI, 150V CATE

4.Insulating tip 5.1C tip 6.Adjusting tool 7 Earth tip Accessoties 1.Chanrel identifier clip 2 Hook  3.Ground lead

Compensation Range | 5-30pF | = | 4.nsulating tip 5.1Ctip 6.Adjusting tool 7 Earth tip

Ordering Guide

If an accessory is ordered separately from the main product, please indicate the nomenclature of the accessory when placing order.

Example : GSC-006 Soft Carrying Case for GDS-1000A-U Series

If an accessory is ordered along with the main product, please indicate the option number of the accessory when placing order.
Example : GDS-3352 350MHz, 2-Channel, Visual Persistance DSO | GSC-008 Soft Carrying Case

Good Will Instrument Co., Ltd. | Simply Reliable




ACCESSORIES

GTP-151R lce
For : GD5-3000 Series

- 3

The GTP-151R is compatible with readout function oscilloscopes that automatically detect
and display the attenuation factor of the probe,

GTP-251R
For: GDS-3000 Series

The GTP-251R is compatible with readout function oscilloscopes that automatically detect
and display the attenuation factor of the probe.

Item | 101 Item 10:1

Bandwidth | DC-150MHz(=3dB) Bandwidth DC-250MHz(+3dB)
InputR [ —oma InputR ~10MO

Input C | ~12pF Input C ~12pF

Adt. Ratio | 110 Att. Ratio AL

Max. Input Voltage | <500 Vpk Max. Input Voltage | DC 500V CATI, 300V CATT

Accessories 1.Channel identifier clip 2 Sprung hook 3.Ground lead 4.Insulating tip Accessories 1.Channel identifier clip 2.Sprung hook 3.Cround lead 4.Insulating tip

| 5.1C tip 6.Adjusting tool 7.Measuring tip 8. Sprung earth tip SICtip 6.Adjusting tool 7.Measuring tip &. Sprung earth tip

GTP-250B-2 GTP-300B-4

For: GDS-300/200 Seni

The GTP-2508-2 is a passive high impendence oscilloscope probe desigred and calibrated
for use on instrument having an input impedance of 1MW shunted by 20pF

However, it may be compensated for use with instruments having an input capacitance

of 10~35pF. Connect this sentence to the end of the previous sentence,

For: GDS-2202E/2204E Series

The GTP-300A-4 is a passive high impendence oscilloscope probe designed and calibrated for
use on instrument having an input impedance of 1ML shunted by 20pF, However, it may be
compensated for use with instruments having an input capacitance of 10-35pF. The probe
incorporates a two position slide switch in the head which selects attenuation of x1, x10 position

Item 101 T

Item 10:0 1:1

Bandwidth DC-250MHz(+3dB) DC~6MHz(+3dB)

Bandwidth DC-300MHz({+3dB) DC~10MHz(+3dB)

Input R ~1amMQ 1ML (Oscilloscope) Input R ~10M0 1ML {(Oscilloscope)
Input C ~13pF ~65pF InputC 10.5~17.5pF 65~105pF

Att. Ratio 1/10 11 Att. Ratio 110 11

Max. Input Voltage 500V CATI, 400V CAT 1 150V CATI, 150V CAT I Max. Input Voltage 600V DC+AC pk 200V DC+AC pk

Accessories 1.Chanrel identifier clip 2. Hook 3.Cround lead Accessoties 1.Channel identifier clip 2.Hook 3.Ground lead
4.Insulating tip 5.1C tip 6.Adjusting tool 7.Earth tip 4.Insulating tip  5.1C tip 6.Adjusting tool 7.Earth tip
GTP-351R/352R | C€ GTP-350A-2 CE
For: GDS-3000 Series . For: GDS-3000 Series
GDS-2302A/2304A

Both GTP-351R and GTP-352R are passive high impendence oscilloscope probes designed
and calibrated for use on instrument. GTP-351R has an input impendence of 1 M{2shunted
by 20pF while GTP-352R has an input impendence of 1 M} shunted by 15pF. However,
GTP-351R may be compensated for use with instruments having an input capacitance of
10-35pF while GPT-352R has an input impendence of 10-30pF.

-

The GTP-352A-2 is a passive high impendence oscilloscope probe designed and calibrated
for use on instrument having an input impedance of 1 MW shunted by 15pF.

However, it may be compensated for use with instruments having an inpul capacitance
of 10~30pF. Connect this sentence to the end of the previous senterce.

GTP-351R GTP-352R Item 1041 11
kfem 101 201 Bandwidth DC-350MHz DC-6MHz
IBand:‘udth U::;;::iMHz D]CJ;ZUM Hz Input R ~10MG2 ~1MQ
inpui._c. _TZ = - '? = Input C ~13ipF ~46pF
S = =t At Ratio 110 7
At Ratid L 1/20 Max. Input Voltage | 500V CATT, 300V CAT I 300V CATT, 150V CAT I
Max. Input Voltage | 500V CATI, 300V CATI 1kV CATI A = ey e e dio 7 NPT O o
5 ] i - T CORSSOrEs LChannel identifier clip 2.Sprung hook 3.Ground lead 4 Insulating tip
Accessories 1.Channel identifier clip 2 Sprung hook 3.Ground lead 4.Insulating tip s : s
5.Ctip 6.Adjusting tool 7. Measuring tip 8. Sprung earth tip 5iCtip 6Adjusting tool 2. Measuring tip 3. Sprung earth tip

GKT-100 Deskew Fixture

The GKT-100 deskew fixture is used to compensate for the propagation delay between a passive
voltage probe and current probe. It is used with the GDS-3000 Series, Required tools.

1.GD5-3000x 1

2.GKT-100x1

3.USB type A-B cable x1 -used for deskew fixture
4.Standard passive probe x1

5.Current probe x1 (GCP-530 or GCP-1030)

Simply Reliable | Good Will Instrument Co., Ltd,
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ACCESSORIES

GTP-501R
For: GDS-3000 Series
GDS-2000A Series

e

. |

The GTP-501R is a passive high impendence oscilloscope probe designed and calibrated
for use on instrument having an input impedance of TMW shunted by 13pF

However, it may be compensated for use with instruments having an input capacitance
aof 8-20pF. Connect this sentence to the end of the previous senterice,

GTP-033A
For: GDS-3000 Series

GTP-033Ais ax 1, attenuator modular probe. Designed for use with DC to 35MHz
osdilloscope with input impedance of 1 ME2 The probe consists of following separate units;
1. BNC male connector and compensation box.

2. Approx. 1.2M cable

Iltem 101 Item 14

Bandwidth DC-500MHz Bandwidth DC~35MHz (=3dB)

Input R ~10M0 Input R IMQ (Oscilloscope)

Input —11.5pF Input C ~83pF

Att. Ratio 1/10 Att. Ratio 11

Max. Input Voltage | 500V CATI, 300V CATI Max. Input Voltage <300 CATI

Accessories 1.Channel identifier clip 2 Sprung hook 3.Ground lead 4.Insulating tip Accessories 1.Channel identifier Clip  2.Sprung Hook 3.Ground Lead

5.1Ctip 6.Adjusting teol 7. Measuring tip 8. Sprung earth tip 4. Insulating Tip 5. 1CTip
GTL-101 GTL-110 GTL-207A
R ol @‘ N
“w N
V.
GTL-232 GTL-246 GTL-248
AN\
&y L\
GTL-250 GTL-253 GTL-205A
/ &
i j&’ -
L/ . .
GRA-411 Rack Mount Kit GRA-420 Rack Mount Kit

Far: GDS-3000 Series

For : GDM-2000A Series

GRA-426 Rack Mount Kit

For : MDO-2000A Series, MDO-2000E Series, -
MSC-2000E Series, GD5-2000E Series, GDS-10008 Series R

Good Will Instrument Co., Ltd. | Simply Reliable




ACCESSORIES

GCP-100/020

Current Probe and Differential Probe Selections

GCP-300/500/1000 GCP-530/1030,GCP-206P/425P

GDP-025

93

GDP-050/100

Dual-channel Differential Probe

GDP-040D {for GDS-300/200 only)

In addition to the standard passive probes, the opticnal current or differential probes can be used to perform additional tests or power analysis.

The differential probes come in three bandwidths: 25MHz, 50MHz and 100MHz. The current probes come in a broad variety of bandwidth and current ranges (ranging from
50MHz/30A, 100MHz/ 304, 40kHz/240A, 300kHz /2004, 500kHz/150A, TMHz/70A, 100kHz/100A), to cover any number of power supply testing applications.

* The GCP-530/1030 must be used in conjunction with the GCP-206P/425P current probe power supply.

* The GCP-206P is capable of powering 2 units of GCP-530 or GCP-1030 and the GCP-425P is capable of powering 4 units.
# The GCP-100 requires a standard 9V battery; The GCP-020 do not require batteries or a power supply source.

CURRENT PROBE
GCP-100 GCP-020 GCP-300 GCP-500 GCP-530 GCP-1000 GCP-1030
Probe Bandwidth DC-100kHz 40Hz—40kHz DC-300kHz DC-500kHz DC-50MHz DC~TMHz DC-100MHz
Rise Time = — 1.17us(Typ.) 0.7us(Typ.) 7ns or less 0.35ps (Typ.) 3.5ns or less
Maximum Coninuous | O05=10A100mV/A) | 01-24A000mY/A) | 200A(10mV/A) 150A(20mV/A) J0apesk TA(S0mV/A) 30Apeak
nput Range 1-100A(10mV/A) | 0.5-240A(10mV/A} = 20A(100mV/A) 15A(200mV[A) 70A(S00mV/A)
" Output Voltage Rate| 100mV/A10mV/A | 10mV/A100mV/A | 100mV/A ;10mV/A 200mV/A;20mV/A 0.IV/A 500mV/A;S0mV/A 0.IV/A
i 300+ =2%250mV | £3% +50 mA at 100 mV/A | +3% £30 mA at 200 mV/A : +3% 220 mA at 500 mV/A | .
ey | ey | ST om0k kg (03 Apesrngy | S50 | G- TApakrng | (0
< 4%£5000V 0310 peak) | {t‘; ol } E“:gﬂf;‘f 2%‘?:”‘, 45-6642):£2.0%rdg ﬁ:ﬁ:;‘;:fk’m“} 45-66Hz) £2.0%rdg
O5A-40Apes) | (10A0APA) | 11550 maat ok | w0 A | OOAmsS0A pesk | e 50 v | (30Am <50 peak
159401008 peak] | /o0 i0A pesky | (BOA peak ~ 2004 peak range)| (80A peak ~ 150A peak range) /DC. 45-66Hz) | (50A peak ~ 70A peak range) | /DC, 45~66Hz)
Noise = ot : L L. 2.5mArms or less - 2.5mArms or less
Rate Supply Voltage - - - - £12V4 0.5V - +12V4 0.5V
Maximum Rated Power - - | - - 5.6VA - 5.3VA
Maximun Rated Voltage | 600V, CAT I 600V, CAT I CATIL 300V/CAT T 600V CAT Il 600V 300V, CAT | CATTI 600V 300V, CAT |
GCP-206P | GCP-425P
Compatible Current Probe GCP-530/GCP-1030 | GCP-530/GCP-1030
MNumber of Power Supply Connectors 2 | 4
Output Voltage H12V£0.5V | f2viosv
Rated Output Current +600mA | t2.5A
Rated Supply Voltage(50/60Hz) 110V/120V, 220V/240V ACE10% | 100V-240V ACE10%
Maxi Rated Power 20VA | 170VA
Dimensions & Weight 73(W)x110(H)x186(D)mm ; Approx.1. kg ! BO0(W)x119{H)x200{D) mm ; Approx.1.1kg
Accessories Power cord, fuse | Power cord, fuse

GDP-025
Probe Bandwidth DC ~25MHz
{attenuation x50, x200) ;
DC — 15MHz(attenuation x20}
Attenuation %20, %50 , x200
Accuracy 2%
Voltage Input Range | =140Vp-p forx 20,
[DC+AC peak to peak) | <350Vp-p for x 50,
<1400Vp-p for x 200
Permitted Max Maximum differential voltage:
Input Voltage Max voltage between input
terminal and ground; 600Vrms
Input Impedance Differential: 4MQ 1.2pF ,
Between terminals and
ground: 2ZMQ j2.3pF
Output STV
Output impedance | 501}
Rise Time 14ns (x50, x200
attenuation) ;
23.4ns (x20 attenuation)
Rejection Rate on | §0Hz=804E , 100Hz=60dB,
Common Mode[CMRR) | 1MHz=>50dB
Power Supply External DC adapter
C n 35mA (0.4Watt)

GDP-050

DC ~ 50MHz (attenuation

X200, x500, x1000) ;

DC — 25MHz (attenuation x100)
*100 , 200, x500 , x1000

2%

= 700Vp-p forx 100

< 1400Vp-p for x 200
<3500Vp-p for 1 500

< 7000Vp-p for x 1000
Maximum differential voltage:
Max voltage between input
terminal and ground: 6500%rms
Differential. 5400 (1.2pF ,
Between terminals and
ground:27MQ f2.3pF

=70V

500

Tns (x200, x500, x1 060
attenuation) ;
14ns (x100 attenuation)

60Hz>80dE , 100Hz>60dB,
1MHz>50d8

External DC adapter
Maximum 35mA (0.4Watt)

GDP-100

D€~ 100MHz{attenuation

Channel

X200, x500 , x1000);
DC - 50MHz{attenuation x100)

Bandwidth (-3dB)

100, x200 , 500 , 1000 Attenuation
2% Voltage Input Range
= J00Vp-p for x 100 Output
< 1400Vp-p for x 200
< 3500Vp-p for x 500 Maximun Input
= T000Vp-p for x 1000 Voltage to Earth
Maamum differential voltage: Typical CMRR
Max voltage between input
terminal and ground: 6500Vrms
Differential: 54M Q) /1.2pF ; —
Between terminals and
ground: 27M Qj2.3pF
<7.0v Output Impedance
500 Rise Time
3.5ns (x200, x500, x1000
attenuation) ; Power Supply
7ns (x100 attenuation)
60Hz>80dB , 100Hz>60dB, Accuracy
1MHz=50dB
Dimension

External DC adapter
Maximurm 35mA (0.4Watt)

HIGH-VOLTAGE DIFFERENTIAL PROBE DUAL-CHANNEL DIFFERENTIAL PROBE

GDP-040D
2
DC ~ 40MHz (x200)
200X
600Vpp Max. CAT IL
<=3

600Vpp for x200

80dB@6E0Hz ;
60dB@100Hz ;
50dB@ 1MHz
Differential : 2MQ//1.2pf,
Ground 1MQ//2.4pF
500

8.75ns for x200

5V DC from
GDS-300/200 Series
22%

81.7(H) x 123.0(W) x
28.0(0) mm

Simply Reliable | Good Will Instrument Co., Ltd.
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SPECTRUM ANALYZERS & COMMUNICATIONS TESTERS

GW Instek's spectrum analyzer product line consists of two series, which are spectrum analyzer and dedicated tester. Both series are ideal
for a wide range of test applications, including R&D, service, maintenance, manufacturing, education and other RF application fields.

Spectrum Analyzer Series

There are four spectrum analyzer products featuring frequency ranges from 9 kHz to 1.8 GHz / 3 GHz [ 3.25 GHz and providing various measurement
application functions such as ASK/FSK/AM/FM demodulation analysis, SEM, ACPR/OCBW /CHPW, TOI, harmonic, CNR/CTB/CSO, frequency counter;
and communications interfaces such as USB, RS-232, LAN, MicroSD, GPIB, etc.

GSP-9330 and GSP-93008 are applied spectrum analyzers. GSP-9330's built-in EMI-dedicated feature is one of a kind and it collocates with dedicated
test accessories to allow engineers to quickly and accurately identify EM| issues. In order to provide more stable measurement and better signal analysis,
GSP-9330 has built-in Spectrogram and Topographic display modes to display signal persistence and energy changes via color images. The built-in
Sequence function allows users to create and execute the required test procedures directly on spectrum analyzer without using a PC.

GSP-818, a basic spectrum analyzer, features a measurement range up to 1.8 GHz, a 10.4" large display, and an easy-to-upgrade software option ideal
for general RF measurement applications. GSP-730 is developed for the educational market and it can collocate with the dedicated RF communications
modules GRF-1300/GRF-1300A/USG to conduct courses.

Communication Testers Series

There are two communications testers, including ASK/FSK/TPMS Tester and loT LoRa Tester,

C-1100 ASK/FSK/TPMS Tester provides analyses on ASK/FSK digital signal applications. For example, products using ASK/FSK
technology such as tire pressure monitoring system (TPMS) and remote controller.
C-1200 loT LoRa Tester is specifically designed to test product applications based on LoRa technology.

Both communication testers provide multi-channel design and dedicated PC control software to increase test efficiency and reduce
equipment costs. Customized services are available.

PRODUCTS

e 3.25 GHz Spectrum Analyzer e ASK/FSK/TPMS Tester
* 3 GHz Spectrum Analyzer * loT LoRa Tester

* 1.8 GHz Spectrum Analyzer o RF Training System

Good Will Instrument Co., Ltd. | Simply Reliable



SPECTRUM ANALYZERS

B SPECTRUM ANALYZER OVERVIEW

Spectrum analyzer is the most widely applied measuring
instrument for wireless communications devices, components or
systems. It measures and displays the frequency spectrum
distribution of an RF signal. Spectrum analyzer can measure

and read both frequency and amplitude information. Nowadays,
digital communications dominate wireless communications
systems. Despite the dominance of digital communications,
measuring a frequency spectrum by a spectrum analyzer is

still considered an important process.

To choose the right spectrum analyzer, several key specifications
should be considered, which are explained below.

B NOISE FLOOR

Noise floor is the bottom noise level when no signal is fed into
spectrum analyzer. It represents the lowest signal level that
spectrum analyzer can measure. The noise floor usually
depends on Resolution Bandwidth (RBW).

Noise floor

Figure 2, Noise Floor

B HARMONICS

Spectrum analyzer itself also generates harmonics from an
input signal. Therefore if the harmonics generated by a spectrum
analyzer are greater than the harmonics from an input signal, the

harmenic measurement will result in an error as Figure 4 presents.

Figure 4, Harmonic Error Because of Greater
Harmonic of Spectrum Analyzer

B FREQUENCY RANGE

Selecting a spectrum analyzer for a measurement requires
selecting its frequency range, like 1GHz, 2.4CHz, and so on.
Therefore the frequency range is the first consideration for most
applications.

Figure 1, Frequency Range

B sPuRIOUS NOISE

Circuit noise or interference that looks like a signal occurs even
without an input signal due to spurious noise of spectrum
analyzer. Unlike noise floor, spurious noise presents itself

like a signal with a specific frequency.

Figure 3, Spurious Noise

B PHASE NOISE

Phase noise shows the purity of a signal. In Figure 5a, there
are two signals with different levels of phase noise. The lower
one is purer than the upper one, and therefore it has better
phase noise performance.

a.Signals with different phase noises  b.Definition of phase noise

Figure 5 : Phase Noise

Figure 5b shows the definition of phase noise. It is usually
defined as dBc with a frequency offset. For example,"-50dBc at
200kHz offset with 30kHz RBW".

simply Reliable | Good Will Instrument Co., Ltd.
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SPECTRUM ANALYZERS

I THIRD ORDER INTER-MODULATION

Third order inter-modulation occurs with a two-tone input signal, a signal
with two frequencies or two signals with different frequencies that are fed
into a spectrum analyzer at the same time. When the input signal
frequencies are f1 and f2, the harmonics are as follows.

Input | output
fl, f2 fundamentals f1,2

2nd order harmonics 261, 2f2, fizf,

31, 3f2, 2f1+f2, 2f2+0

3rd order harmonics

The third order harmonics are the primary concerns in a system. If the
frequencies of f1 and f2 are very close, then 2f1-f2 and f1-2f2 will also be very
close to the original signal. It will be difficult for the subsequent filters to
filter out the harmonics accordingly. The concepts are illustrated in Figure 6.

fi f2
< <— BPF
f1,fz ~
7.

z2fifz 2fz"f
Figure 6: Third Order Harmonics of 2f1-f2 and 2f2-fi

An example is expressed in Table 1.

Harmeonics 1 2 3
. 100,110 |100,110 300, 330, 310, 320, 50, 120
¢ P 100, 101 100, 101 300, 303, 301, 302, 99, 102
requency

100,100.1  [{08)(00D 300, 300.3, 300.1, 300.2,G9.3, (G0

Table 1 : Two-Tone Signal Harmonics

In case the input signal frequencies are 100 and 100.1, their 3rd order
harmonics will be 99.9 {2f1-f2) and 100.2 {2f2-f1). Using that example it is
easy to see that the third order harmonics are close to the original signals,
which will pose challenges for designing the subsequent filters. Therefore
the inter-modulation distortion of spectrum analyzer itself might limit

the ability of two-toned signal measurements.

I APPLICATION

9

Antenna

GPS Receiver

Wireless k

Microphone WLAN

Good Will Instrument Co., Ltd. | Simply Reliable
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.~ SPECTRUM ANALYZ RM

B DYNAMIC RANGE

Different companies use different definitions for dynamic range, but
actually they all point to the same thing; the ability to accurately measure
amplitude. Considering the specifications introduced above, the dynamic
range might actually include more than one term. For example, if a two-
tone signal is under measurement, the inter-modulation distortion needs
to be considered. If the input signal frequency falls onto the spurious
noise, it will limit the dynamic range. But generally speaking, dynamic
range is defined as the level between noise floor and the maximum
measurable level. Alternatively, sometimes the display range (80 or
100dB) is called dynamic range. It describes the range within the display
without shifting the reference level. The entire concept is illustrated in
Figure 7.

Non-Harmonic Spurious

3"0rder Intermodulation

Amplitude
Linearity
within 100dB
Display

T

Shifting by
Ref. Level

!

2"“Order Harmonic

Noise floor

Figure 7 : Dynamic Range

YA

SNG Car

’/!!

Remote Control

Tire Pressure Monitoring
System (TPMS)

Mobile Phone

RFID




SPECTRUM ANALYZERS

. cspa18 | Gsp7ao |

Frequency Range 9kHz ~ 3.25CHz 9kHz ~ 1.8GHz 150kHz ~ 3GHz
Frequency Stability +1ppm max. {per year) +1ppm max. (per year) Tppm max. (per year) *
:::ﬂzmﬂ?r 0,025 ppm (0~ 50°C) +0,025 ppm (0~50°C) <2.5ppm (15°Ct0 35°C) :

1Hz~1MHz in 1-3-10 sequence 1Hz-1MHz in 1:3-10 sequence 10105002 (110 stepiy
- Moy ey el o ot o

r EMI Filter for EMI Filter 120kHz, 1MHz (Optional)
VBW Range 1Hz~1MHz in 1-3-10 sequence THz~1MHz in 1-3-10 sequence 10Hz~3MHz in 1-3-10 sequence -
Phase Noise -88dBc/Hz @1GHz, 10kHz offset -88dBc/Hz @1GHz, 10kHz offset -82dBc/Hz @1GHz, 10kHz offset -85dBc/Hz @1GHz, 500kHz offset
Nose Floor 10b2 RBW, paramp on 102 RBW, pr-ampon 10hz REW, pevamp on 10048 @1GHz, 30kHz RBW
Overload Protection +30dBm, £50VDC +30dBm, £50VDC +30dBm, £50VDC +30dBm, £25VDC
Reference Level Range -110dBm ~ +30dBm -110dBm ~ +30dBm -80 dBm to +30 dBm -40dBm ~ +20dBm
Input Attenuator 0~50dB, in 1 dB steps 0~50dB, in 1 dB steps 0~40dB, in 1 dB steps -
Pre-amplifier Built-in 18dB nominal Built-in 18dB nominal Built-in 20dB internal -
Measurament SEM, ACPR, OCBW, CHPW, N-dB BW, SEM, ACPR, OCBW, CHPW, N-dB BW,
Fiinetlon Phase Jitter, Harmonic, TOI, CNR, Phase |itter, Harmonic, TOI, CNR, ACPR, OCBW, CHPW, N-dB BW ACPR, OCBW, CHPW
CSO, CTB, P1dB, TDP €S0, CTB, P1dB, TDP
Demodulator Yes, with AM/FM/ASK/FSK analysis Yes, with AM/FM analysis Yes, with AM/FM analysis -
Gated Sweep Yes Yes - -
Frequency Counter Support , Min. resolution THz Support, Min. resolution THz Support , Min. resolution THz -
Sequence Yes Yes -
Limit Line Yes Yes Yes Yes
Correction Table Yes Yes -
Trace Number 4 Traces 4 Traces 5 Traces 3 Traces
Positive-peak, negative-peak, sample, Positive-peak, negative-peak, sample, Positive-peak, negative-peak, sample,
Trace Detect Mode normal, RMS(not Video), normal, RMS(not Video), normal, RMS(not Video), -
Quesi-Peak, Average Quesi-Peak, Average (Optional) Quesi-Peak/Average
Marker Number 6 ] 5 5
Internal Memory 16MB 16MB 256MB 5 memories
Display Modes Spectrogram, Topographic, Spectrum Speutmgsr::ni:;:graphic. e Specs,::&nd:v;dth Hoom, Spectrum
Split-Window Yes Yes Yes
Tracking Generator 100kHz ~ 3.25GHz (optional) 100kHz ~ 3GHz (optional) 100kHz ~ 1.8GHz (optional)
IF Quiput V, 886MHz, -25dBm V, 886MHz, -25dBm - -
itrfce standrd), MicroSD, GPIB(Options) _ stancard). MierosD, GPBOptona) 5B Host/Devie, LAN US8 Host/Devic, RS 232
Screen Size 8.4 inchs Color TFT LCD with SVGA 8.4 inchs Color TFT LCD with SVGA 10.4 inchs Color TFT LCD with SVGA 5.6 inchs Color TFT LCD with
(800 x 600) (800 x 600) (800 x 600) VGA {640 x 480)

Rack Adapter Panel V, GRA-415 V, GRA-415 . 2
Power Operation AC AC AC AC
Power Source AC100 ~ 240V, 50 ~ 60Hz AC100 ~ 240V, 50~ 60Hz AC100 ~ 240V, 50 ~ 60Hz AC100 ~ 240V, 50 ~ 60Hz
Page B5-12 B13-15 B16-18 B19-24

RF & SPECTRUM ANALYZER TRAINING SYSTEM

MODEL sRF-1300 < RFE-1300A
Collocation Instrument GSP-730 GSP-730
Necessary Option USG-LF44 -
RF Cable SMA Cable SMA Cable
RF Connector SMA Female SMA Female
Interface USB Device USB Device
Power Source AC100 ~ 240V, 50 ~ 60Hz AC100 ~ 240V, 50 ~ 60Hz
Page B20 B20
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SPECTRUM ANALYZERS & COMMUNICATION TESTERS - GSP-9330

3.25GHz Spectrum Analyzer

SRR R

TARAN EXCELLENCE  TRITRONICS

GSP-9330

L(iﬂwa | X '}03.}"", Dns—m iapm_ [me

FEATURES

* Frequency Range : 9kHz ~ 3.25GHz

* 0.025ppm Frequency Stability and 1ppm
Aging Rate

* RBW : THz ~ 1MHz (3dB), 6dB EMI Filter :
200Hz, 9kHz, 120kHz, TMHz

* Fastest Sweep Time : 204ps

* Sensitivity : -149dBm/Hz (@PreAmp on)

#* Built-in Preamplifier, 50dB Attenuator, and
Sequence Function

* Built-in EMC Pretest Function

* Built-in 2FSK Analysis, AM/FM/ASK/FSK
Demodulation & Analysis

# Built-in P1dB Point, Harmonic, Channel
Power, N-dB Bandwidth, OCBW, ACPR, SEM,
TOI, CNR, CTB, CSO, Noise Marker,
Frequency Counter, Time Domain Power,
Gated Sweep

* Built-in Spectrogram, Topographic and
Split-window Display Modes

* Remote Control EMI Measurement Software :

SpectrumShot
* Remote Control Interface : LAN, USB, RS-232
* Qptions : Tracking Generator, GPIB Interface

GSC-009 Soft Carrying Case
For: GSP-9330/93008

Good Will Instrument Co., Ltd. | Simply Reliable

GSP-9330, a high test speed spectrum analyzer with 3.25 GHz, provides the fastest 204 ps
sweep speed. Users, via high speed sweep time, can easily handle and analyze modulation
signals. The keys to handling modulated signals are fast sweep time and signal demodulation
functions. In addition to the analog AM/FM demodulation and analysis function, GSP-9330
also provides digital signal ASK/FSK, and 2FSK demodulation and analysis capabilities.
Nowadays, EMC issues are very crucial to product's design processes. Therefore, GSP-9330
has incorporated the EMC pretest solution to facilitate EMC tests. The simple and easy EMC

pretest procedures from GSP-9330 can tremendously shorten users' product launch timeline.

FREQUENCY

FREQUENCY
Range 9 kHz ~ 3.25 GHz |
Resolution 1Hz
FREQUENCY REFERENCE
Accuracy =(period since last adjustment x aging rate)
= stability over temperature + supply
voltage stability
Aging Rate + 1 ppm max. 1 year after |ast adjustment
Frequency Stability +0.025 ppm 0-~50°C
Over Temperature

Supply Voltage Stability | + 0.02 ppm
' FREQUENCY READOUT ACCURACY

Start, Stop, Center, +(marker frequency indication x frequency
Marker reference accuracy + 10% x RBW +
frequency resolution)

Trace Points Max. 601 points, Min. 6 points

MARKER FREQUENCY COUNTER

Resolution 1 Hz, 10 Hz, 100 Hz, 1 kHz

Accuracy +(marker frequency indication X frequency| RBW/Span >=0.02 ; Mkr level to DANL>30 dB
reference accuracy + counter resolution)

FREQUENCY SPAN

Range 0 Hz (zero span), 100 Hz ~ 3.25 GHz

Resolution 1Hz

Accuracy + frequency resolution’ RBW : Auto

PHASE NOISE i

Offset from Carrier Fe=1GHz;RBW=1kHz,VBW=10Hz;Average 240

10 kHz <-88 dBc/Hz Typical®

100 kHz <-95 dBe/Hz Typical

1 MHz <-113 dBe/Hz Typical

RESOLUTION BANDWIDTH (REW) FILTER

-3dB bandwidth
-6dB bandwidth

Filter Bandwidth 1 Hz ~1 MHz in 1-3-10 sequence
200 Hz, 9 kHz, 120 kHz, 1MHz

Accuracy + 8%, RBW = 1MHz ; £ 5%, RBW < 1MHz| Nominal

Shape Factor =451 Mormal Bandwidth ratio: -60dB:-3dB
VIDEO BANDWIDTH (VBW) FILTER

Filter Bandwidth [ 1 Hz =1 MHz in 1-3-10 sequence | -3dB bandwidth

[1] Frequency Resolution = Spanf{Trace points - 1)

|2] Typical specifications in this datasheet mean that the performance can be exhibited in 80% of the units with a 95% confidence level over the temperature
range 20to 30 °C. They are not covered by the product warranty,

3] Nominal values indicate expected performance. They are not covered by the product warranty.

AMPLITUDE
AMPLITUDE RANGE
Measurement Range | 100 kHz ~ 1 MHz DANL ~ 18 dBm

1 MHz -~ 10 MHz DANL ~ 21 dBm

10 MHz ~ 3.25 GHz DANL ~30dBm
ATTENUATOR i
Input Attenuator Range | 0~ 50 dB, in 1 dB steps Auto or manual setup |
MAXIMUM SAFE INPUT LEVEL

Average Total Power | <+33 dBm Input attenuator 210 dB

DC Voltage 50V

1dB GAIN COMPRESSION

Total Power at 15t Mixer | >0 dBm
Total Power at the Preamp | >-22 dBm

Typical ; Fe2 50 MHz; preamp. off
Typical ; Fc 2 50 MHz; preamp. on
Mixer power |evel ([dBm) = input power {dBm)

— attenuation (dB)




GSP-9330

SPECIFICATIONS

DISPLAYED AVERAGE NOISE LEVEL (DANL)'

Preamp off

0 dB attenuation; RF Input is terminated with a 500 load. RBW 10 Hz; VBW 10 Hz;
span 500 Hz; reference level = - 60 dBm; trace average>40

9 kHz ~ 100 kHz <-93 dBm Mominal
100 kHz ~ 1 MHz <-90 dBm - 3 x (f/100 kHz) dB Nominal
1 MHZ ~ 10 MHz <-122 dBm Neminal
2.7~3.25GHz <-116 dBm Neminal
Preamp on 0 dB attenuation; RF Input is terminated with a 500 load. RBW 10 Hz; VBW 10 Hz;
span 500 Hz; reference level = - 60 dBm; trace average 240
100 kHz ~ 1 MHz <-108 dBm - 3 x (/100 kHz) dB Nominal
1 MHZ ~ 10 MHz = -142 dBm Nominal
10 MHZ ~ 3.25 GHz <-142 dBm + 3 x (f/1 GHz) dB Nominal
[4] DANL spec excludes spurious response. . )
LEVEL DISPLAY RANGE
Scales Log, Linear
Units dBm, dBmV, dBuV, V, W
Marker Level Readout 0.01dB Log scale
0.01 % of reference level Linear scale

Level Display Modes
Number of Traces
Detector

Trace Functions

Trace, Topographic, Spectrogram
4
Positive-peak, negative-peak, sample,

normal, RMS {not Video), Quasi-Pealk,

Average
Clear & Write, Max/Min Hold, View,
Blank, Average

Single/Split Windows

Can be setup for each trace separately

ABSOLUTE AMPLITUDE ACCURACY

Absolute Point

Center=160 MHz ; RBW 10 kHz; VBW 1 kHz; span 100 kHz; log scale; 1 dB/div;
peak detector; 23°C1°C; Signal at Reference Level

Preamp Off
Preamp On

+0.3dB
+ 0.4 dB

Reflevel 0 dBm; 10 dB RF attenuation
Ref level -30dBm; 0dB RF attenuation

FREQUENCY RESPONSE

Preamp Off

100 kHz ~ 2.0 GHz
2GHz ~ 3.25 GHz
Preamp On

1 MHz ~ 2 GHz
2CHz - 3.25 GHz

Attenuation : 10 dB; Reference: 160 MHz; 20 ~ 30°C

+0.5dB
+0.7d8

Attenuation: 0 dB; Reference: 160 MHz; 20 — 30°C

+0.6dB
+0.8d8

ATTENUATION SWITCHING UNCERTAINTY

Attenuator Setting
Uncertainty

0~50dBin1 dB step
+ (.25 dB

Reference : 160 MHz, 10dB attenuation

RBW FILTER SWITCHING UNCERTAINTY

1Hz~1MHz |

+0.25dB

Reference : 10 kHz RBW

LEVEL MEASUREMENT UNCERTAINTY

Overall Amplitude +1.5dB 20 ~ 30°C; frequency > 1 MHz; Signal input
Accuracy 0 ~ -50 dBm; Reference level 0~ -50 dBm;
Input attenuation 10 dB; RBW 1 kHz;
VBW 1 kHz; after cal; Preamp Off
+0.5dB Typical
SPURIOUS RESPONSE
Second Harmonic Preamp off; signal input-30dBm; 0 dB attenuation
Intercept +35 dBm Typical; 10 MHz < fc < 775 MHz
+60 dBm Typical; 775 MHz = fe < 1.625 GHz
Third-order Intercept Preamp off; signal input-30dBm; 0 dB attenuation
> 1dBm 300 MHz ~ 3.25 GHz
Input Related < -60 dBc Input signal level -30 dBm, Att. Mode,
Spurious Att=0dB; 20 -~ 30°C
Residual Response <90 dBm Input terminated; 0 dB attenuation;
{Inherent} Preamp off

Rear Panel

-
-
-
-
-
-
-

GRA-415 Rack Adapter Panel
For : GSP-9330/9300B, Rack Mounting (19", 6U)

GKT-001 General Kit Set
Include :

ADP-002

ATN-100

GTL-303

GS5C-002

For; G5P-Series
GKT-002 CATV Kit Set
Include :

ADP-001

ADP-101

GTL-304

GSC-003

For; GSP-Series
GKT-003 RLB Kit Set
Include :

GAK-001

GAK-002

GTL-302

GSC-004

For: GSP-Series

GKT-008 EMI Probe Kit Set

Include :

ADP-002
Simply Reliable | Good Will Instrument Co., Ltd.
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GTL-303

PR-01

PR-02

ANT-04
ANT-05

For: GSP-Series




SPECIFICATIONS

SWEEP TIME
Range 204115 - 1000 5 Span =0 Hz
50 pus~1000s Span =0 Hz; Min resolution=10ps

Sweep Mode Continuous; Single

Trigger Source Free run; Video; External

Trigger Slope Positive or negative edge

Frequency Range 1 1 MHz ~3.25 GHz I

i - - 18 dB Mominal (installed as standard)

RF INPUT

Connector Type N-type fernale

Impedance 5082 Nominal

VSWR <1.6:1 300 kHz ~ 3.25 GHz ; Input attenuater 210 dB

POWER FOR OPTION

Connector Type SMB male

Voltage/Current DC +7V/500 mA max With short-circuit protection

USB HOST

Connector Type Aplug

Protocol Version 2.0 Support Full /High/Low speed

MICRO SD SOCKET
2 Protocol SD 1.1
a Support Cards Micro SO, Micro SDHC Up to 32GB capacity
&
< REFERENCE OUTPUT

Connector Type BNC female

Output Frequency 10 MHz MNeominal

Output Amplitude 3.3V CMOS

Output Imped 500
v REFERENCE INPUT
a4 Connector Type BNC female
[T} Input Reference Frequency 10 MHz

Input Amplitude -5 dBm ~ +10 dBm

Frequency Lock Range Within + 5 ppm of the input reference frequency
- ALARM OUTPUT
zZ Connector Type | BNC fernale | Open-collector
(@] TRIGGER INPUT/GATED SWEEP INPUT
= Connector Type BNC female
5 Input Amplitude 3.3V CMOS
< Switch Auto selection by function
= LAN TCP/IP INTERFACE
- | Connector Type RJ-45
E Base 10Base-T; 100Base-Tx; Aute-MDIX
E USB DEVICE
o Connector Type B plu, For remote control anly; supports USB TMC
] Protocol Version 2.0 Supports Full/High/Low speed
o3 IF OUTPUT
wv Connector Type SMA female
o Impedance 5042 Nominal
w IF Frequency 886 MHz MNeminal
§ Output Level -25 dBm 10 dB attenuation; RF input : 0 dBm @ 1 GHz
3 EARPHONE OUTPUT

nnector Type .5mm stereo jack, wired for mono operation

Co tor T 3.5 jacl, wired f perati
= VIDEO OUTPUT
<< Connector Type | DVI-l (integrated analog and digital), Single Link. Compatible with VGA or HDM| standard through adapter
= RS-232C INTERFACE
a Connector Type T D-sub 9-pin fermale —[ Tx, Rx, RTS, CTS
b GPIB INTERFACE (OPTIONAL)
b Connector Type | |EEE-488 bus connector |
o AC POWER INPUT
e} Power Source AC 100 V- 240V, 50/60 Hz Auto range selection

Internal Data Storage 16 MB nominal
Power Consumption <65 W
Warm-up Time < 45 minutes
Temperature Range +5 °C~+45°C Operating
-20°C~+70"C Storage
Dimensions & Weight 350(W) x 210{H) x 100{D) mm, Approx. 4.5kg Inc. all options (Basic + TG + GPIB + Battery)

13.8(W) x 8.3(H) x 3.9(D} inch, Approx. 9.9b

Frequency Range 100 kHz ~ 3.25 GHz
Output Power -50 dBrn ~ 0 dBem in 0.5 dB steps
Absolute Accuracy +0.5dB @160 MHz, -10 dBm, Source attenuation 10 dB, 20 ~ 30°C
Output Flatness Referericed — 160 MHz, -10 dBm
100 kHz ~ 2 GHz +1.5dB
2GHz~325CHz +2dB
Output Level Switching Uncertainty +0.8dB Referenced to -10 dBm
Harmonics <-30dBe Typical, output level =-10 dBm
Reverse Power +30 dBm max.
ConnectorType N-type fermale
Impedance 500 Nominal
Output VSWR < 1.6:1 300 kHz ~ 3.25 GHz, source attenuation =12 dB

[5] The minirmiam RSW filter is 10kHz when the TG output is ON,
Mote : The specifications apply when the GSP-9330 is powered on for at least 45 minutes to warm-up to a ternperature of 20 'C to 30 C, unless specified otherwise.

Good Will Instrument Co., Ltd. | Simply Reliable



ORDERING INFORMATION GLN-5040A Two Line V-Network  GPL-5010 Transient Limiter

GSP-9330  3.25 GHz Spectrum Analyzer For: GSP-9330 For: GSP-9330

EMC Pretest Solution: GKT-008 EM| Mear Field Probe Set = 5
GLN-5040A Line Impedance Stabilization Network L.
CIT-5060 |solation Transformer == .—m
GPL-5010  Transient Limiter u-_"_" -+ ey .jw?

ACCESSORIES -

Power Cord, Certificate of Calibration, CD-ROM (with Quick Start Guide, User Manual,
Programming Manual, SpectrumShot Software, SpectrumShot Guide & IVI Driver)
OPTION CIT-5060 Isolation Transformer
Opt.01 Tracking Generator For: GSP-9330
Opt.02 GPIB Interface
OPTIONAL ACCESSORIES
GSC-009 Soft Carrying Case ._"-'!'!"—"1 S T
GRA-415 Rack Adapter Panel l - I ]  d |
FREE DOWNLOAD .I  § bl
SpectrumShot PC Software for Windows System (available on GW |nstek website} e | 4
IW| Driver Supports LabVIEW /LabWindows /CVI| Programming (available on NI website)
I FAST SIGNAL SWEEP
FM Signal Monitoring Taiwan Telecom Signals

T —
oOaME Slm| 068, GOOMME Cenier 072 00UMIE
O0kHs VH

Taniae 100 DOOMAT 5 51
VEW 103M7  Span § DOOMMy Sweep ¥ HEW TROMHE ¥ YOAHZ  Span T, DODMHE

For spectrum analyzer, speed is the most important specification. such as frequency/amplitude modulation signals, Bluetooth frequency
GSP-9330 provides sweep speed up to 204 us. Users, via high speed hopping signals, tuned oscillator or other interfering signals under
sweep time, can identify and analyze various fast or transient signals ISM Band.

B  MODULATED SIGNAL ANALYSIS

2FSK Signal Analysis ASK/FSK Signal Demodulation & Analysis AM/FM Signal Demodulation & Analysis

2FSK FSK ASK FM AM
2FSK modulation, for its features of low design cost and low electricity analysis measures parameters including ASK depth, frequency deviation,
consumption, is widely used by RF communications applications with low carrier power, carrier frequency offset, symbol, and waveform. Users can set
power and low data transmission speed characteristics. Nowadays, 2FSK ASK depth, frequency deviation, carrier power and carrier offset for Pass/Fail
modulation technology has been applied in various products and systems testing result. Data message is provided to determined preamble & sync
such as consumer electronics, automotive electronics, RFID, auto reading function.
electricity meter, and industrial control devices, etc. 2FSK signal analysis
measures parameters including carrier power, FSK frequency deviation, AM/FM Signal Analysis measures parameters including AM depth,
carrier frequency, and carrier frequency offset. Users can set the criterion frequency deviation, modulation rate, carrier power, carrier frequency offset
in frequency deviation and carrier offset for fast test result determination. and SINAD. Users can set the criterion in AM depth, frequency deviation,

carrier power and carrier offset for fast test result determination. The GSP-
RFID and optical communications systems often use Amplitude Shift Keying 9330 has a convenient AM/FM demodulation function to tune into AM or
(ASK). Applications such as wireless telephone, paging systems, and RFID,  FM broadcast signals and listen to the demodulated signals.
etc. utilize Frequency Shift Keying (FSK). ASK/FSK demodulation and

Simply Reliable | Good Will Instrument Co., Ltd.
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3.25GHz Spectrum Analyzer

EMC PRETEST SOLUTION

ouT

ANT-04/ANT-05

GSP-9330 has the built-in EM| dedicated 200/9k/120k/1MHz filter, 20dB
low noise amplifier and Quasi-Peak/Average detection mode to conduct
radiation and conduction tests after collocating with the probe set.

GKT-008, the radiation test probe set, provides a complete near field test

probe set to simplify the complex measurement procedures and to simulate

3m/10m far field tests from the labs. Using GKT-008 can greatly save
engineers' debugging time and the money for going back and forth to the

H
.
/ o
4 e
L]
L)
. L]
"'.. Transiont
Limiter DUt

PR-01 PR-02

labs. GKT-008 can collocate with the Tracking Generator function of GSP-
9330 to conduct EMS tests.

For conduction tests, GSP-9330 can collocate with LISN and Isolation
Transformer to conduct electromagnetic conduction tests. If users concern
EUT's large voltage variation or complexity, applying a Transient Limiter will
make test equipment safer.

EMC Pretest Instruments Provided by GW Instek Are as Follows :

GSP.9330  Spectrum Analyzer Built-in complete EMC pretest solution

GKT-008 EMI Near Field Probe Set Provide probe set for near field signals, including
ANT-04/ANT-05 field sensor
PR-01 AC high voltage probe
PR-0Z2 Source contact probe

GLN-5040A LISN LISN required by EMI conduction tests and it meets CISPR16-1-2:2006 regulations

GIT-5060 Isolation Transformer Different mains have different current leakages that will cause systems to have short circuit
Isolation transformer prevents short circuit by isolating current loop

GPL-5010  Transient Limiter Transient Limiter will make test equipment safer if EUT has large voltage variation or complexity

For more detailed information about EMC Pretest Solution, please visit "DETAILED EMC PRETEST SOULTION" documents.

BBl  GRAPHIC PROCESSING OF SIGNAL MONITORING

Observe FM Signals by Spectrogram Observe WiFi Signals by Topographic ~ Observe 4G LTE Signals by Split-Window Display

Spectrogram can simultaneously display power, frequency, and time.
Frequency and power variation according to time changes can also be
tracked. Especially, the intermittently appeared signals can be identified.
Users, by using Spectrogram, can analyze the stability of signal versus
time or identify the intermittently appeared interference signals in the
communications system. Users can use two markers to find out the
relation of power to frequency and time.

Topographic uses color shade to show the probability distribution of
signal appearance. This function allows users to directly understand the

Good Will Instrument Co., Ltd. | Simply Reliable

process of signal variation according to time changes that is beneficial
to observe intermittent feeble signals or electromagnetic interference
signals. Users can use two makers to find out the relation of power to
frequency and percentage.

Split-Window allows two independent observations that are very
convenient for monitoring two different frequency bandwidths.



E SIGNAL VERIFICATION, TEST AND ANALYSIS

Channel Power Measurement

ACPR

OCBW

Telecommunications and broadcasting service carriers
will encounter distorted signals caused by adjacent
channels' inter-modulation while transmitting
modulated signals using communications channels.
If the distorted signals are too large the
communications quality of adjacent channels will be
affected. The ACPR measurement can examine the
leakage status that is conducive to identifying
interference source.

The OCBW measurement can simultaneously display
OCBW, channel power and PSD. OCBW's unit is
shown by percentage. A measurement area containing
bandwidth will be shown when OCBW is in use.

TOI (Third Order Intercept)

Users can measure the linearity of non-linear
systems and components such as receiver,
low-noise amplifier and mixer by TOI which
automatically tests effective carrier and
measures inter-modulation sidebands.

Phase )itter

The Phase |itter function can rapidly measure phase
noise produced by RF signal source's and oscillator's
carrier deviation. This function can directly convert
signal jitter to phase (rad) and time (ns).

Spectrum Emission Mask

SEM

SEM measures out-of-channel emission
which is defined by corresponding in-channel
power. Users can set main channel's
parameters, out-of-channel range, and limit
line, etc.

GSP-9330 has the built-in SEM settings of

3 GPP, WLAN 802.11b/g/n, Wimax 802.16
and self-defined communications system.
SEM supports the Pass/Fail test function

and lists frequency range for surpassing each
out-of-channel limit. An alarm signal will be
triggered if any measurement results that are
not matched with SEM.

Harmonic

CATV System Parameter Tests

CNR/CSO/CTB

The built-in CNR/CSO/CTB functions of
GSP-9330 are ideal for measuring
performance of CATV amplifier and system.

Note: General CATV is 75€). For GSP-9330,
a 50 — 75 ohm adapter is needed.

Time Domain Power

Harmonic can easily measure the amplitude
of fundamental frequency and as high as ten
orders of harmonic frequency. This function
can also measure amplitude(dBc) which is
the ratio of harmenic and corresponding
fundamental carrier. Total harmonic distortion
{THD)can also be calculated by this function.
The best harmonic information can be
obtained by adjusting RBW.

Marker Noise

The marker noise function calculates the
average noise level over a bandwidth of
1Hz, referenced from the marker position.

Users can go to zero span setting and open
marker to observe burst signals when
measuring burst signal in time domain is
required.

Gated Sweep

Radar or TDMA communications systems,
via intermittently turning On/Off output
power, control transmission signals. In
order to monitor the power spectrum during
the transmission process, the Gated Sweep
function can initiate measurement only
when signals appear. This function is ideal
for measuring burst signals such as GSM

or WLAN.

Simply Reliable | Good Will Instrument Co., Ltd.
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3.25GHz Spectrum Analyzer

I  PRODUCTION LINE APPLICATIONS

Sequence Function Limit Line Function

The sequence function allows users to edit a sequence formulated by a The limit line function, based upon the preset criteria of passing the test,
series of steps directly from the instrument. Pause and delay can be can be used to directly determine whether the DUT passes the test. Test
inserted in the sequence to observe the test results. There are five sets result not only can be shown on the LCD screen, but also an alarm

of sequence for selection. Each sequence allows editing of 20 steps. signal output indication from the rear panel which is done by connecting
Different sequence can be interactive and support each other. This a speaker or light device to show the test result.

function provides automatic editing without using the PC that is very
convenient for assembly lines in which execute routine test procedures.

Shorten Warm-Up Time Wake-Up Clock
GSP-9330 utilizes the patented design of high efficient heat dissipation Users can set up automatic wake-up time for each day of the week. By
and feedback temperature control. After the instrument is turned on, the so doing, the purpose of GSP-9330 pre wake-up can be achieved. Pre
internal instrument can rapidly maintain a stable temperature so as to wake-up is ideal for the lower temperature environment to conduct
provide accurate amplitude measurement and deliver the frequency tests in the preset time.

measurement with 0.025 ppm frequency stability.

USER FRIENDLY DESIGN

Status lcons Definition Help

! 5 5 N

Status |cons show the interface status, power status, alarm status and The built-in Definition Help function allows users to immediately
etc of GSP-9330. Users can easily understand the setting status and understand the parameters of Channel Power, OCBW, ACPR, SEM,
test results of the instrument. Phase Jitter, N-dB Bandwidth & P1dB items so as to save time on

reading user manual.

BEB  COMMUNICATIONS INTERFACE

Various Interface File Storage and Video Output

DVI Interface USB Device/MicroSD
Provide USB Host, RS-232, LXI C(LAN), and GPIB(option) instrument Provide USB Device, MicroSD interface for file storage. Quick Save
control interface. Supported programs comply with |IEEE488.2. function is also available for users to quickly retrieve display.

Support DVI with 800 x 600 resolutions.

Good Will Instrument Co., Ltd. | Simply Reliable



I sOFTWARE SUPPORT

PC Software - SpectrumShot

EMI Pretest Mode

Users can use the external software Spectrum Shot for EMI pretest report
management and assessment, remote control and waveform data
recording for long periods of time.

Under the EMI Pre-test Mode, users can select the required CISPR EM|
regulation for conduction and radiation measurement.

IVI Driver & LabVIEW Support

IVI Driver Supports LabView & LabWindows/CVI Programming.
It is available on NI website.

I VARIOUS AUGMENTING OPTIONS

Tracking Generator

REV PWR +30dBm

3dB Frequency Bandwidth

TG option provides 0 to -50 dBm synchronized sweep output, conducts
scalar network analysis (S11. 521) function as well as P1dB.

The built-in tracking generator can swiftly and easily measure frequency
response of cable loss, filter bandwidth, amplifier gain, mixer conversion
loss, etc. The N-dB Bandwidth function measures 3dB bandwidth of
Bandpass filter. SWR bridge should be connected with tracking generator
to measure the return loss of antenna or filter.

Soft Carrying Case
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Get Trace Mode

Scalar Network Analysis

Remote Control Mode

Under Get Trace mode, users can record the waveform data for long
periods of time. It can be applied to spectrum monitoring for detecting
any abnormal radio signals. The software will send out e-mail to inform
users if any abnormal situation occurs.

Under the Remote Control mode, users can monitor wireless interference
signals or observe signals for long periods of time.

P1dB Point Measurement

Reflection Loss

All active components have linear dynamic range for power output.
Once output power reaches the maximum level, active component
will enter the non-linear saturated area of P1dB point and cease
amplifying signal intensity as well as produce harmonic distortion.
It is very useful for P1dB point measurement in active components
such as low noise amplifier, mixer and active filter.

Optional soft carrying case(GSC-009) provides convenience and
protection to the instrument. GSP-9330 is equipped with 8.4 inches
800 x 600 pixels LCD display which yields clearer display results for
outdoor operations.

y Reliable | Good Will Instrument Co., Ltd.
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3GHz Spectrum Analyzer

Patert No. ZL20M220347963.5

GSP-9300B (9kHz~3GHz)
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Micro

SD/SDHC

GPIB
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FEATURES

* Frequency Range : 9kHz ~ 3 GHz

* 0.025ppm Frequency Stability and Tppm
Aging Rate

* Built-in Preamplifier, 50dB Attenuator, and
Sequence Function

* RBW : THz ~ TMHz

* Sensitivity : -149dBm/Hz (@ PreAmp on)

* Built-in AM/FM Demodulation & Analysis

* Built-in P1dB point, Harmonic, Channel
Power, N-dB Bandwidth, OCBW, ACPR,
SEM, TOI, CNR, CTB, CSO, Noise Marker,
Frequency Counter, Time Domain Power,
Gated Sweep

# Built-in Spectrogram, Topographic and Dual-
View Display Modes

* Remote Control Software : SpectrumShot

* Remote Control Interface : LAN, USB, RS-232

* Options : Tracking Generator, GPIB Interface

SPECTRUM ANALYZERS & COMMUNICATION TESTERS - GSP-93008

GSP-9300B is a 3GHz spectrum analyzer, which meets general RF measurement requirements.

It provides a frequency stability of 0.025ppm and collocates with a built-in preamplifier, which

has a minimum noise floor of -149dBm / Hz. More than 20 measurement applications are also
available, including AM/FM modulation analysis, ACPR /OCBW/CHPW, CATV parameters etc.

For signal monitoring and processing, GSP-9300B provides Topographic and Spectrogram

display modes to analyze the signal through the change of color temperature. The split-window
display mode can set parameters for both displays and measure two different frequency bands
at the same time. Friendly user interface provides functions such as status icon display, online
help, multi-language support, and sequence setting. The patented heat-conducting design can

greatly shorten the time for the machine to power up. The preset power-on function can
improve the efficiency when it is used in the production line. Communications interfaces
include USB, RS-232, LXI, MicroSD, GPIB interface, and DVI output.

In summary, GSP-9300B is a stable, lightweight and suitable test equipment for various

applications. It is very ideal for the education market, production line, general signal

monitoring, and more importantly, its price is beyond your imagination. It is the preferred

product for limited budgets.

SPECIFICATIONS

FREQUENCY
FREQUENCY
Range 9 kHz ~3 GHz
Resolution 1Hz
FREQUENCY REFERENCE
Accuracy +(period since last adjustment x aging rate)
+ stability over termperature + supply
voltage stability
Aging Rate 1 ppm max. 1 year after last adjustment
Frequency Stability Over + 0.025 ppm 0-~50°C
Temperature
Supply Voltage Stability + 0.02 ppm

FREQUENCY READOUT ACCURACY

Start, Stop, Center, Marker

+(marker frequency indication x frequency
reference accuracy + 10% x RBW +
frequency resolution)

Trace Points Max. 601 points, Min. 6 paoints

MARKER FREQUENCY COUNTER

Resolution 1 Hz, 10 Hz, 100 Hz, 1 kHz

Accuracy a(marker frequency indication X frequency | RBW/Span >=0.02 ; Mkr level to
reference accuracy + counter resolution) DAML=30dB

FREQUENCY SPAN

Range 0 Hz (zero span), 100 Hz - 3 GHz

Resolution 1 Hz

Accuracy + frequency resolution' RBW : Auto

PHASE NOISE

Offset from Carrier

10 kHz < -88 dBc/Hz
100 kHz < -85 dBc/Hz
1 MHz < -113 dBe/Hz

Fe=1GHz;RBW=1kHz VBW=10Hz
Average= 40
Typical’
Typical
Typical

RESOLUTION BANDWIDTH (RBW) FILTER

Filter Bandwidth 1 Hz ~ 1 MHz in 1-3-10 sequence

200 Hz, 9 kHz, 120 kHz, TMHz
Accuracy + 89, RBW =1TMHz ; + 5%, RBW<1MHz
Shape Factor <4.5:1

VIDEO BANDWIDTH (VBW) FILTER

-3dB bandwidth
-6dB bandwidth
Nominal

Normal Bandwidth ratio: -60dB:-3dB

Filter Bandwidth

l 1 Hz ~ 1 MHz in 1-3-10 sequence

GSC-009 Soft Carrying Case
For: GSP-9330/93008

Good Will Instrument Co., Ltd. | Simply Reliable

[1] Frequeney Resolution = Span/ {Trace points - 1)

rarge 20 to 30 °C. They are not covered by the product warrarity,

[2] Typical specifications in this datasheet mean that the performance can be exhibited in 80% of the units with a 95% confiderce level over the temperature

3B bandwidih

[3] Mominal values indicate expected performance. They are not covered by the product warranty.

AMPLITUDE

AMPLITUDE RANGE

Measurement Range

100 kHz ~ 1 MHz

1 MHz ~ 10 MHz
10 MHz ~ 3 GHz

DANL

18 dBm

DANL to 21 dBm
DANL to 30 dBm

ATTENUATOR

Input Attenuator Range

0~ 504dB,in 1 dB steps

Auto or manual setup

MAXIMUM SAFE INPUT LEVEL

Average Total Power <433 dBm Input attenuator 210 dB

DC Voltage + 50V

1 dB GAIN COMPRESSION

Total Power at 1st Mixer =0 dBm Typical ; Fe2 50 MHz; preamp. off
Total Power at the Preamp >-22dBm Typical ; Fe 2 50 MHz; preamp. on

Mixer power leve| (dBm) = input power
(dBm) - attenuation (dB)
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GSP-9300B

SPECIFICATIONS
DISPLAYED AVERAGE NOISE LEVEL {DANL)'

Preamp off 0 dB attenuation; RF Input is terminated with a 5002 load. RBW 10 Hz; VBW 10 Hz;
span 500 Hz; reference level = - 60 dBm; trace average> 40

9 kHz-100 kHz <93 dBm Naminal

100 kHz~1 MHz <90 dBm - 3 x (f/100 kHz) dB Nominal

1 MHz-10 MHz <-122 dBm MNominal

27-3GHz <-116 dBm Mominal

Preamp on 0 dB attenuation; RF Input is terminated with a 5002 load. RBW 10 Hz; VBW 10 Hz;
span 500 Hz; reference level = - 60 dBm; trace average 40

100 kHz~1 MHz <-108 dBm - 3 x (f/100 kHz) dB Nominal

1 MHz-10 MHz <-142 dBm Nominal

10 MHz~3 GHz <-142dBm +3 x (f/1 GHz) dB Nominal

[4] DANL spec excludes spuricus response.

LEVEL DISPLAY RANGE

Scales Log, Linear
Units dBm, dBmV, dBuV, V, W
Marker Level Readout 0.01 dB Log scale

Linear scale
Single/Split Windows

0.01 %6 of reference level

Level Display Modes Trace, Topographic, Spectrogram

Number of Traces 4

Detector Positive-peak, negative-peak, sample,
normal, EMS{not Video), Quasi-Peak,
Average

Trace Functions Clear & Write, Max/Min Hold, View,
Blank, Average

ABSOLUTE AMPLITUDE ACCURACY

Can be setup for each trace separately

Absolute Point Center=160 MHz ; RBW 10 kHz; VBW 1 kkHz; span 100 kHz; log scale; 1 dB/div;
pealc detector; 23°C+1°C; Signal at Reference Level

Preamp Off +0.3dB Reflevel 0 dBm; 10 dB RF attenuation

Preamp On +04dB Ref level -30dBm; 0dB RF attenuation

FREQUENCY RESPONSE

Preamp Off Attenuation:10dB;Reference:160MHz;20~30°C]

100 kHz ~ 2.0 GHz + 0.5dB

2GHz -3 GHz +0.7d8

Preamp On Attenuation:0dB;Reference:160MHz;20-30°C

1MHz-2 GHz +0.6dB

2 GHz -3 GHz + 0.8 dB

~ ATTENUATION SWITCHING UNCERTAINTY

Attenuator Setting 0-~50dBin1 dB step

Uncertainty + 0.25 dB Reference : 160 MMz, 10dB attenuation
RBW FILTER SWITCHING UNCERTAINTY
1 Hz-1MHz | +025d8 | Reference : 10 kHz RBW

LEVEL MEASUREMENT UNCERTAINTY

Overall Amplitude Accuracy | + 1.5 dB 20-30°C; frequency =1 MHz;Signal input
0-—50dBm;Reference level 0—-50dBm;
Input attenuation 10dB;RBW TkHzVBW
1kHz; after cal; Preamp OfF
+ 0.5 dB Typical
SPURIOUS RESPONSE
Second Harmonic Intercept| Preamp off; signal input -30dBrn; 0dB attenuation
+35 dBm Typical; 10MHz<fc<775MHz
+60 dBm Typical;, 775MHz<fc<1.625CHz
Third-order Intercept Preamp off; signal input -30dBrm; 0 dB attenuation
=1dBm 300 MHz ~ 3 GHz
Input Related Spurious <-60 dBc Input signal level -30 dBm, Att. Mode,
Att = 0dB; 20 ~ 30°C
Residual Resp b j | =90 dBm Input terminated;0dB attenuation;Preamp ofl
SWEEP
SWEEP TIME
Range 204 s - 1000 5 Span>0Hz
50 pus-1000s Span = 0 Hz; Min resolution = 10k s
Sweep Mode Centinuous; Single
Trigger Source Free run; Video; External
Trigger Slope Positive or negative edge
RF PREAMPLIFIER
SWEEP TIME
Frequency Range 1 MHz ~3 GH
Gr:;:. < 5 18 de = Mominal (installed as standard)

Rear Panel

GRA-415 Rack Adapter Panel
For: GSP-2330/93008B, Rack Mounting (19", 6U)

GKT-001 General Kit Set

Include :
ADP-002
ATN-100
GTL-303
GSC-002
For: GSP-Series

GKT-003 RLB Kit Set

Include :
GAK-00
GAK-002
GTL-302
GSC-004
For: GSP-Series

GKT-008 EMI Probe Kit Set

Include :
ADP-002
GTL-303

PR-01

PR-02

ANT-04
AMT-05

For: GSP-Series

Simply Reliable | Good Will Instrument Co., Ltd.

GKT-002 CATV Kit Set
Include :

ADP-001

ADP-101

GTL-304

GSC-003

For: GSP-Series

*

SPECTRUM ANALYZERS & COMMUNICATION TESTERS - GSP-93008
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3GHz Spectrum Analyzer

SPECIFICATIONS

Input Amplitude

-5dBm - +10 dBm

FRONT PANEL INPUT/OUTPUT

RFINPUT

Connector Type M-type female

Impedance 500 Nominal

VSWR <1.6:1 300 kHz ~ 3 GHz ; Input attenuator 210 dB
POWER FOR OPTION

Connector Type SME male

Voltage{Current DC +7V/500 mA max With short-circuit protection
USB HOST

Connector Type Aplug

Protocol Version 2.0 Suppert Full {High/Low speed
MICRO SD SOCKET

Protocol sDa

Support Cards Micro SD, Micro SDHC Up to 32GE capacity

"REAR PANEL INPUT/OUTPUT :

REFERENCE OUTPUT

Connector Type BMNC female

Output Frequency 10 MHz Nominal

Output Amplitude 3.3V CMOSs

Output Impedance 500

REFERENCE INPUT

Connector Type BMNC fernale

Input Reference Frequency 16 MHz

AC POWER INPUT

Power Source

| AC100V - 240 V, 50/60 Hz

Auto range selection

Internal Data Storage
Power Consumption
Warm-up Time
Temperature Range

Dimensions & Weight

16 MB nominz|

< 65 W

< 30 minutes

4+5°C~+45°C

-20°C~+70°C

350(W) x 210(H) » 100(D)} mm, Approx. 4.5kg
13.8(W) x 8.3(H) x3.9(D) inch, Approx. 9.91b

Operating
Storage
Inc. all options (Basic + TG + GPIB + Battery)

TRACKING GENERATOR (OPTIO

NAL)*

Frequency Range
Output Power
Absolute Accuracy
Output Flatness

Output Level Switching Uncertainty
Harmonics

Reverse Power

ConnectorType

Impedance

Output VSWR

100 kHz -3 GHz

-50 dBm ~ 0 dBm in 0.5 dB steps
+0.5dB

Referenced ~ 160 MHz, -10 dBm
100 kHz ~ 2 GHz

2GHz ~3 CHz

+0.8dB

=-30 dBe

+30 dBm max.

N-type fernale

500

< .61

@160 MHz, -10 dBm, Source attenuation 10 dB, 20 ~ 30°C

@
§ Freq y Lock Range Within + 5 ppm of the input reference frequency
=2 ALARM OUTPUT
G Connector Type [ BMNC female [ Open-collector
TRIGGER INPUT /GATED SWEEP INPUT
Connector Type BNC female
Input Amplitude 33V CMOS
Switch Auto selection by function
LAN TCP/IP INTERFACE
Connector Type R|-45
& Base 10Base-T; 100Base-Tx; Auto-MDIX
L USB DEVICE
G Connector Type E plug For rernote control only; supports USB TMC
L Protocol Version 2.0 Supperts Full/High /Low speed
= IF OUTPUT
=2 Connector Type SMA female
0 Impedance 500 MNominal
—_— IF Frequency 836 MHz Nominal
L-t Output Level -25 dBm 10 dB attenuation; RF input : 0 dBm @ 1 GHz
W) EARPHONE OUTPUT
E Connector Type | 3.5mm stereo jack, wired for mono operation |
S VIDEOQ OUTPUT
s Connector Type | DVI-| (integrated analog and digital), Single Link. Compatible with VGA or HDM| standard through adapter
E RS-232C INTERFACE
0 Connector Type | D-sub 9-pin female | Tx, Rx, RTS, CTS
] GPIB INTERFACE (OPTIONAL)
03 Connector Type | |IEEE-488 bus connector |
%]
o
L
S
e |
<
=
<
=
E
L
=9
(%]

+1.5dB

+2dB

Referenced to -10 dBm
Typical, output level =-10 dBm

Nominal
300 kHz ~ 3 GHz, source attenuation=12 dB

[5] The minimum REW filter is 1 0kHz when the TG output is ON.

Mote : The specifications apply when the GSP-9300B is powered on for at least 30 minutes to warm-up to a temperature of 20 °C to 30 °C, unless specified otherwise.

ORDERING INFORMATION

GSP-9300B  3GHz Spectrum Analyzer

ACCESSORIES :

Power Cord, Certificate of Calibration, CD-ROM (with Quick Start Guide, User Manual, Programming Manual, SpectrumShot Software, SpectrumShot Guide & IVI Driver)
Opt. 01 Tracking Generator
GSC-009 Soft Carrying Case
FREE DOWNLOAD
SpectrumShot PC Software for Windows System (available on GW Instek website)

[V Driver Supports LabVIEW/LabWindows/CV| Programming (available on NI website)

Opt. 02 GPIB Interface

GRA-415 Rack Adapter Panel

B1S Good Will Instrument Co., Lid. | Simply Reliable



1.8GHz Spectrum Analyzer

GSP-818 @

1.8GHz Spectrum Analyzer

I(€ |usB II.AN usvcn

FEATURES

* Frequency Range: 9kHz ~ 1.8GHz

* RBW: 10Hz ~ 3MHz, 10Hz ~ 500kHz in
1-10 steps

# Sensitivity: -140dBm @RBW 10Hz,
PreAmp On

#* Built-in AM/FM Demodulation

* Bandwidth Zoom Function

* Measurement Function: ACPR/OCBW /CHPW,
NdB Bandwidth, Freq. Counter, Noise Marker,
Limit Line

* Built-in 20dB Preamplifier Standard

* |nterface: LAN, USB

* Screen: 10.4" SVGA Output (800x600)

% Options: Tracking Generator, EM| Filter &
Detector (via software keycode)

GSP-818, a 1.8GHz basic spectrum analyzer launched by GW Instek, comes standard with
a 20dB preamplifier and a resolution bandwidth (RBW) of 10Hz to 3MHz. With respect to
measurement functions, GSP-818 provides AM [ FM signal demodulation, ACPR / OCBW
| CHPW, Counter, Limit Line and other functions. The built-in Time Spec function can be
used to view the correlation between power, frequency and time. The bandwidth Zoom In /
Out function can view the details of the signal in different spans. With these functions,
users can perform a wider range of measurement applications.

In order to easily observe signals, GSP-818 utilizes a large 10.4-inch screen and supports a
resolution of 800 * 600. Communications interfaces include USB and LAN. In addition,
GSP-818 provides two options, including TG and EMI Kit. Customers only need to
purchase the corresponding software key (Software Keycode) to directly activate the option
without having to send the equipment back to GW Instek, which greatly improves the
operational efficiency.

SPECIFICATIONS

FREQUENCY

FREQUENCY

Range ‘ A kHz ~ 1.8 GHz ‘
Resolution 1Hz

FREQUENCY SPAN

Span Range @ Hz, 100 Hz to max. frequency of instrument
Span Uncertainty “span | (sweep points-1)
INTERNAL FREQUENCY REFERENCE

Span Range 10.000000 MHz
Reference Frequency +[(days from last calibrate x freq aging rate) ~
Accuracy temperature stability + initial accuracy |
Temperature Stability <2.5ppm .. yen,
Aging Rate <lppm fyear b
SSB PHASE NOISE
Offset From Carrier fe-1 GHz, RBW-1 kHz, VBW-10 Hz, Average = 40, 20°C ~ 30"
10 kHz < -82 dBe/Hz Typical
100 kHz < -88 dBc/Hz Typical
1 MHz =-110dBe/Hz Typical
BANDWIDTH
Resolution Bandwidth 10Hz ~ 500kHz (1-10 steps by sequence), 1MHz, 3MHz
200 Hz, 9 kHz, 120 kHz, T MHz EMI Filter{§dB}, Optional
RBW Uncertainty < 5% RBW=1 MHz
< 18% REW is 3 MHz
Resolution Filter Shape <541 Typical, digital and close to
Factor(60dB:3dB} gaussian shape
Video Bandwidth{VBW) | 10 Hz - 3 MHz
AMPLITUDE
AMPLITUDE AND LEVEL
Amplitude Measurement | DANL -+ 10 dBm 100 kHz ~ 1 MHz, Preamp Off
Range DANL ~+ 20 dBm 1 MHz ~ 1.5 GHz, Preamp Oif
Reference Level 80 dBm —+30 ¢Bm 0.014B by step
Preamp W0dB 100 kHz ~ 1.8 GHz
Input Attenuation 0 ~40dB, in 1dE step
Max Input DC Current 50 VDC
Max Continuous Power | L30d4Bm Average conlinuous power
DISPLAY AVERAGE NOISE LEVEL{DANL})
Preamp Off Input Attenuation- 0 dB, RBW-10 Hz, VBW-10Hz, Span-500Hz,

ref. level--60dBm, trace average = 40
100 kHz ~ 1 MHz < -107 dBm
1 MHz - 10 MHz < -120dBm
10 MHz -1 GHz <-120dBm
1GHz ~ 1.8 GHz =-118dBm
Preamp On Input Attenuation= 0 dB, RBW=10 Hz, VBW=10Hz, Span=500Hz,
ref. level--50dBm, trace average = 40
100 kHz ~ 1 MHz <-127 dBm
1 MHz ~ 10 MHz < -140 dBm
10 MHz ~ 1 GHz <-140 dBm
1 GHz ~ 1.8 GHz =138 dBm

 FREQUENCY RESPONSE

Filter Bandwidth 20°C ~ 30°C, 30% ~ 70% relative humidity, input attenuation=10 dB,

reference frequency=50 MHz
Preamp OF, fe=100 kHz | <0248 +0.4 dB, Typical
Preamp On, fe=100 MHz | 0948 +0.5 dB, Typical

UNCERTAINTY AND ACCURACY
RBW Switch Uncertainty | Reference: 10 kHz REW at 50 MHz

+0.2 dB Log resolution
Input Attenuation 20°C~-30°C. fc=50 MHz, Preamplifier Off, 10 dB RF attenuation
Uncertainty 040 dB +0.5 dB
Absolute Amplitude 20°C 1o 30°C, fe=50 MHz, Span=200 kHz, REW=10 kHz, VBW=
10 kHz, peak detector, 10 dB RF attenuation, 95% confidence level
Preamp Off +0.4 dB Input sigral level -20 dBm
Preamp On +0.5dB Input signal level -A0 dBm
Uncertainty +1.5 dB Input signal range 0 dBm ~-50 dBm
VSWR <1.5, Nominal Input 10 dB RF attenuation,
TMHz ~ 1 8GHz

Simply Reliable | Good Will Instrument Co., Ltd.

SPECTRUM ANALYZERS & COMMUNICATION TESTERS - csp 818
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1.8GHz Spectrum Analyzer

Rear Panel

SPECIFICATIONS

DISTORTION AND SPURIOUS RESPONSE

GSP-818

Second Harmonic Distortion

Third-order Intermedulation

1 dB Gain Compression
Residual Response

-65 dBc

+10 dBm

=+2 dBm
Connect 50 £} load at input port, 0 dB input attenuation, 20°C ~ 30°C
<35 dBm

fez=50 MHz, Preamp off, signal input -20 dBm, 0 dB RF attenuation,
20°C - 30°C

fez=50 MHz, Input double tone level -20 dBrm, frequency interval
100 kHz, input attenuation O dB, preamplifier off, 20°C ~ 30°C
Mominal, fe=50 MHz, 0 dB RF attenuation, Preamp off , 20°C ~ 30°C

from 100 kiHz — 1.5 GHz

Mass Memeory
Temperature

Dimensions & Weight

ORDERING INFORMATION

LAN TCP/IP Interface

Internal Memory

Operating Temperature

Storage Temperature

427 (W) % 221 (H) > 115{D) mm ; Approx. 5.0 kg (without package)

_HOOV 24, 20/60H

GSP-818 1.8 GHz Spectrum Analyzer
Opt. 01 Tracking Generator (Factory Installed)
Opt. 02 EMI Filter and EM| Detector (Factory Installed)

ACCESSORIES :

<80cBm from 1.5 GHz - 1.8 GHz
Input Related Spurious <60 dBe -30 dBm signal at input mixer, 20°C — 30°C
SWEEP
SWEEP TIME
Range 10 s to 3000 s MNone-zero Span
1 ms to 3000 5 Zero Span
Span Mode Continue, Single
TRACKING GENERATOR (OPTION 01)
TRACKING GENERATOR OUTPUT
Frequency Range 100 kHz to 1.8GHz
Output Power Level Range -30 dBm to 0 dBm
Output Power Level Resolution 1dB
Output Flatness +3dB
Maximum Safe Reverse Level Average total power: 30 dBm, DC : +50 VDC
Impedance 50 02 MNominal
Connector N Type Female
 FREQUENCY COUNTER
FREQUENCY CO! R
Resalution THz, 10Hz, 100Hz. TkHz
Accuracy +(frequency indication x frequency reference accuracy)+
counter resolution
INPUTS AND OUTPUTS
RF INPUT
Impedance 50 (2 Morminal
Cannector N Type Fermnale
_ REFERENCE INPUT -
Connector BNC Fermnale
T0MHz Refe e Amplitud O dBm to +10 dBm
use
USB Host Cannector A Plug
Protocol USE 2.0 (Host End)
USB Device Connector B Plug
Protocol 2.0 Version
VCA
VGA Connector 15-pins, D-5UB (female)
Resolution A00%600, 60 Hz
GENERAL
Display Type TFT LCD
Resolution B200%600 (SVGA)
Size 10.4 inches
Color 65536 colors
Remote Control USE Device B Plug, supports USB TMC

Rj-45, supports 10Base-T/100Base-Tx
256M Bytes

0*C~40°C

200~ 70°C

Power cord, Calibration Certificate, CD (including quick start guide, user manual, programming manual, PC software)
FIELD UPGRADE FOR GSP-818 OPTIONS
Opt.01  Tracking Generator for GSP-818 (License key upgrade, field installed)

Opt.02 EMI Filter and EMI Detector for GSP-818 (License key upgrade, field installed)

FREE DOWNLOAD
PC Software

Dedicated Remote Control PC Software

Good Will Instrument Co., Ltd. | Simply Reliable




TRACE AND MARKER FUNCTIONS B 10HzRBW

Five traces are provided, and the Marker function can be assigned to GSP-818 provides a minimum 10Hz RBW resolution and provides a 1-10
diffeiarit traces, steps setting below the 500kHz RBW to allow a flexible signal detection.

I AM /FM DEMODULATION

GSP-818 provides AM and FM demodulation and

supports demodulated audio output.

The ACPR function can set up to three sets The power density of the signal can be CHPW is used to measure the power strength
of adjacent channel tests. measured through the OCBW function.  of the signal in a user-defined channel.
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The Bandwidth Zoom function is used to view the spectral This function can simultaneously view the correlation between display

performance of the signal under different Span. power, frequency and time, and it can also track frequency and power

with the variation of time

B uMmITLINE

It can directly judge whether the test result of the DUT
is qualified according to the preset test qualification
conditions. GSP-818 offers two Limit Line
measurements: Windows Measure and Limit Line

Measure,

Simply Reliable | Good Will Instrument Co., Ltd.
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3GHz Spectrum Analyzer & RF and Communications Trainer

GSP-730
3GHz Spectrum Analyzer

(€€ v a2 o e

GRF-1300/1300A

RF and Communication Trainer

](G [uss !,ﬁn

GSP-730 FEATURES
* Frequency Range : 150kHz ~ 3GHz

* Autoset Function

* Noise level : <-100dBm

* RBW Range : 30kHz, 100kHz, 300kHz, TMHz
* ACPR/CHPW/[OCBW Measurement

# 3 Traces in Different Colors

* Split Window Function

* Limit Line Function

* Remote Control Software

#* Presentation Material for Training Courses

* Support Interface : USB Device/Host, RS-232C
* 5.6" TFT LCD with VGA Output

GRF-1300/1300A FEATURES
* Waveform Support :
Sine Wave : 0.1 ~3MHz
Square Wave : 0.1 ~ 3MHz
Triangle Wave : 0.1 ~3MHz
* RF Frequency : 870 ~ 920MHz
* AM Modulation & FM Modulation
# 5 On/Off Switches and 5 Test Points to
Simulate 8 Failure Conditions for Learning
Outcome Test
* USB Interface to Provide Remote Control
#* Mixer & 2.4GHz Bandpass Filter
{Only GRF-1300A)

Good Will Instrument Co., Ltd. | Simply Reliable

GW Instek GSP-730 is a 3GHz Spectrum Analyzer developed mainly to fulfill the demands

of RF Communication educations. Budget constraint and insufficient teaching tools are

normally the two hurdles for schools to provide high-quality courses for RF communication

experiments. GSP-730, featuring full functions, a moderate spectrum analyzer should

provide, along with GRF-1300/1300A RF communication trainer possesses a unique

position in the field as an economical turn-key solution for 3GHz RF Communication

Experiment courses

GSP-730 SPECIFICATIONS

FREQUENCY

Frequency Range

Range

| 150kHz ~ 3GHz

Center Frequency

Setting Resolution
Accuracy

0.1MHz
+50kHz

Frequency span : 0.3GHz ~ 2.6GHz, 20 £5°C

Frequency Span

Range
Accuracy

0 Hz (Zero 5pan), IMHz - 3GHz
+3%

Frequency span : 0.3GHz ~ 2.6GHz, 20 £5°C

Resolution Bandwidth (RBW)

Offset from Carrier

| 30kHz, 100kHz, 300kHz, TMHz

Mominal, -3dB bandwidth

SSB Phase Noise

Offset from Carrier

| <-85 dBe/Hz @500kHz offset

Typical, RBW : 30kHz, Span:1MHz@1GHz

Spurious Response & Harmonics

| less than -50dBc

Reference at -40dBm input

AMPLITUDE

Reference Level

Input Range +20 ~ -40dBm

Accuracy Within +2dB Reference at 1GHz, SPAN:5MHz
Unit dBm, dBV, dBuV

_ Average Noise Level

| =100dBm

TY P I Cal“; cen.t.e r h'Eq uen C‘_J’] Gi"'Z : RB\J}B‘ OkHZ

Frequency Characteristics

@3I00MHz~2.6GHz +3.0dB
@80-300MHz, 2.6-3CHz +6.0dB
SWEEP
Sweep Time
Range 300ms ~ 8.4s, auto Not adjustable
Accuracy +2% Frequency span : full span
RF INPUT
Impedance 50 chm Neminal
VSWR less than 2.0@input att = 10dB
Max Damage Level +30dBm (CW average power), 25VDC
Connector N-type female
INTERFACE
RS-232C Sub-D female-D 9 pins
USB Connector USB Host/Device full speed supported
VGA Output Sub-D female 15 pins
Display 640 x 480 RGB color LCD
GENERAL

Temperature Range

Operating Humidity
Dimensions & Weight

Power Source

Operating: 5 ~ 45°C

Storage: -20 ~ 60°C

less than 45°C / 90%RH

296 (W) x 153 (H) x 105 (D) mm,
Approx. 2.2kg

AC 100240V, 50/60Hz

Guaranteed at 25 £5°C, without soft
carrying case
Less than 60°C / 70%RH
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GSP-730
GRF-1300/1300A SPECIFICATIONS
GRF-1300A | GRF-1300

BASE BAND

* Waveforms
Frequency Range
Amplitude

[ Sf;ine, équare, :rriangle

0.1~3MHz , Step : 10kHz
Z1.5Vpp
20.75Vpp into 50 Ohm

S_ine, S_quare,_Triangul.e
0.1-3MHz , Step : 10kHz
21.5Vpp

Harmonic Distortion =-30dBc £-30dBc
RF/FM ANALYSIS
Frequency Accuracy +0.15MHz +0.15MHz

Adjustable Range

245MHz (870M ~ 920MHz),

245MHz (870M ~ 920MHz),

Step : TMHz Step : TMHz

Power Range 2-15dBm 2-15dBm
FM
Max Frequency Deviation >3IMHz | >3MHz
AM
Peak Difference 2-18dBm | 2-18dBm
MIXER
LO +IF | 2-35dBm o
LO-IF 2-35dBm
MIXER + MODULATION

| | 2-60d8m | -
BANDPASS FILTER
Frequency Centre: 2.4GHz | Bandwidth: +20MHz | =
INTERFACE
USB Device USB Type B | USBType B

DIMENSIONS & WEIGHT

165 (W) x 155(H) x 90{D)mm /6.5 (W) x 6.1 (H) x 3.5(D)in, Approx. 1.2kg/2.6!b

ORDERING INFORMATION

3GHz Spectrum Analyzer
RF and Communication System Trainer

GSP-730
GRF-1300/1300A

ACCESSORIES :

GSP-730 : Quick start manual x 1, User manual CD x 1, Power cord x1

GRF-1300/1300A : Experiment text book of student versian, Power point file and remete control software CD,
GRF-1300 : RF cable x 3, Antenna x 1/GRF-1300A : RF cable x 6, Antennax 2, N ta SMA
adaptor connector x 1, Power cord x 1

OPTION

GBK-001 GRF-1300 Experiment text book of teacher version
GBK-002 GRF-1300A Experiment text book of teacher version

OPTIONAL ACCESSORIES

ADP-001 BMNCto N-TYPE Adaptor
ADP-002 SMA to N-TYPE Adaptor

GTL-303 RF Cable, RG316 Assembly, 600mm, SMA(P/M)

CTL-246 USB Cable, USB 2.0, A-B Type, 1200mm

ATA-001 Antenna, General FM Antenna, BNC(M)

FREE DOWNLOAD

PC Software Training syetem remote control software

Rear Panel

-

— | ——
- o —
- -
= ==
o ——
- - —
- -
-

e (— =
‘m

GRF-1300A Front Panel

Simply Reliable | Good Will Instrument Co., Ltd.
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SPECTRUM ANALYZERS & COMMUNICATION TESTERS - GSP-730 & GRF-1300/1300A

3GHz Spectrum Analyzer

ATURN-KEY SOLUTION TO CLEAR AWAY TWO OBSTACLES

GSP-730, carrying 3GHz bandwidth and measurement functions including Autoset, Split Window, Limit Line, ACPR and OCBW etc., is
regarded as the advanced educations of Mobile Communications (GSM, 3G, 4G/LTE...), Wi-Fi, Zigbee and RFID in the Electronic or the
communications classes. The USB ports, the RS-232 interface and the VGA video output facilitate the teaching efficiency. The combination
of GSP-730 and GRF-1300/1300A RF communications training is a turn-key system for both lecture and hands-on training purposes.

GRF-1300/1300A RF communications trainer, as the counterpart of GSP-730 for the basic RF communications experiment system, is capable
of generating a baseband signal and a RF carrier signal for the built-in AM and FM communications operations. The baseband signal output
contains the selections of Sine, Triangle, and Square waveforms in the frequency range of 100kHz ~ 3MHz, whereas the RF signal output

is a frequency-variable Sine wave in the range of 870 ~ 920 MHz. Connecting the baseband signal output with AM or FM inputs on the
panel, GRF-1300/1300A produces AM or FM signal output respectively by using the internal RF signal as the modulation carrier according
to users’ selected frequency.

The GRF-1300A RF training kit features not only all functions of GRF-1300 RF training kit but also augments itself with Mixer and Bandpass
Filter. Users can better understand the characteristics of Mixer and Bandpass Filter by operating scalar network analyzer measurement
which is produced by combining GSP-730 spectrum analyzer, GRF-1300A RF Communications Trainer, and USG signal generator. The
combination of USG signal generator and GRF-1300A Mixer function can produce 2.4GHz AM and FM modulation signals. GRF-1300A
Bandpass Filter can purify the output signals by filtering out harmonic and spurious produced by Mixer output signals.

An Experiment Textbook (student's book) is available as the standard accessory of GRF-1300/1300A to provide experiment courses. The
curriculum of the textbook includes the introduction of the frequency domain and the time domain concepts, the operation theories of a
spectrum analyzer, and nine experiments to perform hands-on training for the learning of basic RF communications theories and the RF
measurement techniques using a spectrum analyzer. A CD, containing power-point slides for course presentation and the remote-control
software for experiment, is attainable with GRF-1300/1300A, allowing teachers to give lecture of experiment theories and perform
experiment simultaneously.

Another Experiment Textbook (teacher’s book) is accessible as an optional accessory of GRF-1300/1300A. In addition to the same contents
in the student’s book, this book provides the experiment results to the questions and as well as some advanced experiment theories. Thus,
a section of test-for-learning outcomes can also be seen in the lecturers' material in order to guide the students from the faulty diagnosis to
the correct one in a RF communication circuitry. On the GRF-1300/1300A panel, there are five test points set at different joints of circuit
blocks. Through turning on or off the corresponding relays of the five test points enables the teachers to simulate the faults and teach
students diagnosis technique.

The economical solution of GSP-730 and GRF-1300 greatly lowers the budget barriers for providing fundamental RF Communications
Educations and facilitates the establishment of RF communication experiment labs with more training stations in schools.

* Introductions of Frequency Domain , Time Domain , and Spectrum
Analyzer Basics.

* 9 Experiments Include

- Operations of Spectrum Analyzer

Base band and RF signal measurements

T
CI) M Modulated

3 s AM and FM signal measurements
" ve

Communication system and product measurements

o Learning Outcome Tests

s Auxiliary Tools

PPT files including all experiments contents
Remote control software to control GRF-1300, GSP-730 simultaneously
Experiment text books including the student version and the teacher(optional)

Test Points on GRF-1300 for Fault Diagnosis CURRICULUM CONTENTS

Good Will Instrument Co., Ltd. | Simply Reliable



I AN ECONOMIC TURN-KEY SOLUTION

GSP-730+GRF-1300 Solution

GSP-730+GRF-1300A+
USG-Series Solution

'_-"""—--._- I../

S i———

Fully-electronic RF Training System

In class, teachers can connect GSP-730 and CRF-1300 with a PC via
USB or RS-232 interface. First of all, all the contents of experiment
has been converted into power-point slides and provided as the in-
class materials. During lecturing the power-point slides, both
CSP-730 and GRF-1300 can be remotely set by GRF Training System
Control Software. Moreover, the signal shown on GSP-730 can be
transferred to PC screen for further research. As a result, GSP-730
and GRF-1300 form an inclusive electronic-teaching-material
package which efficiently simplifies lecturers' tasks before classes
and shortens the process of the material preparation, and meanwhile,
enhances the quality of the lecture. If the PC can only offer one

USB interface, an extra purchase of USB hub* may solve the
problem of insufficient USB interfaces. With proper installation,

PC can manage the conjunction of GSP-730 and GRF-1300.

* USB hub is excluded from the product standard accessories.

Properly connect Spectrum Analyzer, GRF-1300A RF and
Communications Trainer, USG-LF44 RF Signal Cenerator and a PC
to perform ongoing experiments while the lecture is being given.
Using a PC, teacher can present teaching material with Power Point
slides and simultaneously control GSP-730, GRF-1300A and USGC-
LF44 to perform experiments and get spectrum displays parameter
readings on the PC screen. G5P-730, GRF-1300A and USG-LF44
easily transfer the current teaching materials including the
PowerPoint slides, textbook and the remote control software into

electronic-teaching system.

Simply Reliable | Good Wil Instrument Co., Ltd.
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3GHz Spectrum Analyzer

B PC SOFTWARE FOR GSP-730 and GRF-1300 REMOTE CONTROL

: B ==&
- I

The dedicated PC software, Primary RF, is provided to support the

remote control of GSP-730 and CRF-1300 simultaneously. The control

includes base band signal waveform, frequency and RF signal
frequency for GRF-1300 and Frequency, Span, Amplitude, RBW and

spectrum transferring of GSP-730.

2N THREE-TRACE DISPLAY WITH THREE-COLOR IDENTITY

CSP-730 can illustrate a signal with three colors simultaneously

under various display modes, including Clear/Write, Max-Peak Hold,

Min-Peak Hold, View, Blank and Average. Other useful trace functions

such as trace math operations are also accomplishable.

I SETTING STATUS PRESENTED BY ICONS

The intuitive icons help users grasp the current setting conditions all
the time. As all status icons are clearly shown at the corner of the
screen, there is no need to worry about the unknown settings, which

may cause confusion and lead to measurement errors.

Good Will Instrument Co., Ltd. Simply Reliabls

AUTOSET FUNCTION

The Autoset function automatically captures the signal and configures
an appropriate setting for the optimum spectrum display at just one
press of the button. With the Autoset function, using a spectrum

analyzer like GSP-730 is no longer an annoying and complicated task.

I MARKER FUNCTION

Five Markers can be used to obtain the measurement readings of
specified points. Each marker has a counterpart AMarker, the
amplitude difference can be measured and indicated by setting the
frequency of marker and the interval frequency of AMarker between
two signals. While several pairs of Markers are used for marking
more than one pair of signals at the same time, the Marker Table
can be turned on and it can process all the tests and demonstrate
the reading figures.

I SPLIT-WINDOW DISPLAY IN LIVE MODE

Under Split-Window Display Mode, the monitor will display two
independent screens, which can respectively have separated settings.
For instance, if processing the test between fundamental and
harmonic signals, the separated screens can respectively set at
different frequencies at the same time in order to process the

measurement.



BEBE  PAss/FAIL JUDGMENTS

This function may run the “Pass” and “Fail” inspection with “Pass” or “Fail” according to whether the input signal meets the
efficiency. Firstly, a limit line or upper and lower limit lines should condition defined by the limit lines to indicate the examined
be edited as the judgment criterion, then the LCD will display outcome.

I POWER MEASUREMENT FUNCTION

ACPR OCBW
GSP-730 provides measurement functions such as ACPR, OCBW, will illustrate channels by various colors so that the operation may
and Channel Power. These items are regulated to be tested in become more precise and may minimize errors.

recent communication systems, such as COMA system. GSP-730

I  FLEXIBLE INTERFACE

Vs  Flash Driver
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Printer

GSP-730
The USB host interface on GSP-730 front panel allows the whatever demonstrated on the LCD display to other display
measuring diagrams to be saved in the memory stick. The USB device or projector, which will strengthen the impression while
Device and RS-232C interfaces on the rear panel are capable of giving the lectures.

connecting with a PC for remote control. VGA output can transfer

Simply Relisble | Good Will Instrument Co., Lid.




SPECTRUM ANALYZERS & COMMUNICATION TESTERS -

_ COMMUNICATIONS TESTERS OVERVIEW

I DEDICATED TESTERS OVERVIEW

Communications testers are test equipment designed for specific applications or technologies that are integrated in various test items
and functions required in applications. There are two main applications of GWInstek communications testers, one is ASK/FSK Tester,
and the other is loT LoRa Tester.

There are many applications using ASK or FSK, such as tire pressure monitor TPMS, automotive remote control, door lock control, etc.
These applications are communications methods based on ASK or FSK modulation technology. GWInstek C-1100 ASK/FSK Tester can
meet the above-mentioned requirements.

LoRa is one of the wireless technologies in Internet of Things (IoT) applications. It has the advantages of long distance, low power
consumption, low cost, and large coverage capacity. Common applications include smart agriculture, smart industry, and smart home
appliances, etc. For example, the application of smart meters utilizes LoRa technology to transfer data. GW Instek's C-1200 loT LoRa
Tester can test various LoRa products to fulfill various LoRa applications.

Mainly Application ASK/FSK Applications loT LoRa Applications
Frequency Stability +1ppm max. (per year) +1ppm max. (per year)
Over Temperature Frequency Stability £0.025 ppm (0~ 50 °C) +0.025 ppm (0 ~ 50 °C)
Phase Noise -38dBc/Hz @1GHz, 10kHz offset -88dBc/Hz @1GHz, 10kHz offset
Overload Protection +27dBm, +50VDC +27dBm, +50VDC

4 Port RF Input

1 Port RF Input

RF In/Output Port 1 Port RF Output .

1 Port LF Output 3 Port RF In/Output combine
RF Input Range 1MHz ~ 3.25GHz TMHz ~ 3.25GHz
LoRa:

EU433, 420 MHz ~ 450 MHz
LF Output : CN490, 450 MHz ~ 570 MHz
Wi F“E,auke‘u } CN779, 770 MHz ~ 800 MHz
P EU268, 860 MHz ~ 880 MHz
RF Output Range ASK/FSK RF Output : Us91s, 880 MHz ~ 960 MHz

315MHz (313 MHz ~ 320 MHz) DEIER SO M 60 Wbl

433MHz (425 MHz ~ 440 MHz) Special Band:

SB1, 800 MHz ~ 860 MHz
SB2, 2.4 GHz, zero span

RF Modulation Mode FSK, ASK(COK) LoRa, FSK, GFSK
Interface USB Host/Device, RS-232, LAN USB Host, RS-232, LAN
Operation Remote Control Remote Control
Size 1U Height full rack 1U Height full rack
Power Source AC100 ~ 240V, 50 ~ 60Hz AC100 ~ 240V, 50 ~ 60Hz
Page B26-B30 B31-B36
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ASK/FSK/TPMS Tester

o SR

C1100 XS5, Swmiw

Setded Innovation Application Aveard

e

FEATURES

* Four RF Input Channels

* 315/433 MHz Modulated Output and LF
125 KHz Output

* Editable Modulation Output And LF Output
Contents

* Two Sets of Trigger Output and One Set of
External Trigger Input

* Multi-display Mode: Spectrum, Modulation
Signal Waveform, Symbol, Modulation
Parameter

* ASK/FSK Demodulation Analysis Function

* 10MHz External Reference Time Base Input

* Free PC Software With Complete Functions
and Multi-display

* Support Fcc and Etsi Test Regulations

* Support LAN, USB, RS232 Interfaces

* Full Remote Control

* TU Standard Height

The matured and highly stabilized ASK/FSK technology has been widely utilized by various wireless
communications systems of nowadays such as remote control, TPMS, and automotive RKE/PKE. Tx
testing requires parameter measurements such as frequency and power. The demodulation of digital
communications requires a spectrum analyzer or a signal analyzer with digital demodulation
capability. Rx testing requires an arbitrary function generator and a RF signal generator to produce
digital modulation signals to conduct tests.

C-1100 is the world's first ASK/FSK communications tester. In addition to four RF input channels, it
also provides two signal output channels, including 315/433 MHz and LF 125kHz. C-1100 not only
tests RF Tx and Rx but also “ wakes up” device.

The C-1100 provides a complete PC software. In addition to the tests required for ASK/FSK, C-1100
also provides production debug analysis during production line testing, FCC, ETSI test specifications,
and supports the corresponding LabVIEW program.

FREQUENCY
Frequency
Range 1 MHz ~ 3.25 GHz
Resolution 1Hz
Frequency Reference
Accuracy +(period since last adju X aging rate)+stability over temp +supply voltage stability
Aging Rate £] ppm max. 1 year after last adjustment
Frequency Stability Over Temperature| +0.025 ppm 0~50°C
Supply Voltage Stability +0.02 ppm
 Frequency Readout Accuracy B
Start, Stop, Center, Marker +(marker frequency indication X frequency reference accuracy+10%xRBW+frequency resolution')
Trace Points Max 601 points, min 6 points
Marker Frequency Counter
Resolution 1 Hz, 10 Hz, 100 Hz, 1 kHz
Accuracy +(marker frequency indication X frequency | RBW/Span > =0.02 ; Mkr level to DNL>30 dB
reference accuracy + counter resolution)
Frequency Span
Range 0 Hz (zero span), 100 Hz — 3.25 GHz
Resolution 1Hz
Accuracy + frequency resolution’ REW: Auto
Phase Noise
Offset from Carrier Fc=1GHz; RBW=1kHz, VBW=10 Hz; Average 2 40
10 kHz <-88 dBefHz Typical®
100 kHz <-95 dBefHz Typical
1 MHz <113 dBc/Hz Typical
Resolution Bandwidth (RBW) Filter
Filter Bandwidth 1 Hz to 1 MHz in 1-3-10 sequence -3dB bandwidth
200 Hz, 9 kHz, 120 kHz, 1MHz -6dB bandwidth
Accuracy + 8%, RBW = TMHz Nominal®
+ 5%, RBW < TMHz Nominal
Shape Factor <45 Norminal;Normal Bandwidth ratic:-60dB:-3dB
Video Bandwidth (VBW) Filter
Filter Bandwidth [ 1Hzto 1 MHz in 1-3-10 seq | -3dB bandwidth

[1] Frequency Resclution = Span/(Trace points - 1

{2] Typleal specifications in this aushmmnnH]andllpcﬁonmuunhﬂlbmdlnmdhmnlm:ﬁ% fich level over the
range 20 to 30 °C. They are not covered by the product warranty.

(3] Nominal values indicate expected performance. They are not covered by the product warranty.

“AMPLITUDE _
Amplitude Range
Measurement Range 1 MHz ~ 10 MHz DANL ~ 21 dBm
10 MHz ~ 3.25 GHz DANL ~ 25 dBm
Attenuator
Input Attenuator Range | 0 ~504dB,in1dB step | Auto or manual setup
Maximum Safe Input Level
Average Total Power S+27dBm Input attenuator 210 dB
DC Voltage =50V
1 dB Gain Compression
Total Power at 1st Mixer >0dBm Typical;Fc = 50 MHz; preamp. off
Total Power at the Preamp >-22 dBm Typical;Fc = 50 MHz; preamp. on
mixer power level (dBrm)= input power (dBm)
-attenuation (dB)
Displayed Average Noise Level (DANL}*
Preamp off 0 dB attenuation; RF Input is terminated with a 5001 load. RBW 10 Hz; VBW 10 Hz;
span 500 Hz; reference level = -60dBm; trace average = 40
1 MHz ~ <2.7 GHz <-117 dBm Nominal
2.7 GHz ~ 3.25 GHz <-122dBm + 3 x (f/1 GHz) dB
Preamp on 0 dB attenuation; RF Input is terminated with a 50€1 load ; RBW 10 Hz; VBW 10Hz;
span 500 Hz; reference level = m; trace ge 2 40
1 MHz ~ <24GHz <-137 dBm ‘ Nominal
2.4 GHz ~ 3.25 GHz <-140 dBm + 3 x (f/1 GHz) dB
| [4] DANL spec excludes spurious response in the proximity frequency range of 5 kHz.
Absolute Amplitude Accuracy
Absolute Point Center=160 MHz ; REW 10 kHz; VBW 1 kHz; span 100 kHz; log scale; 1 dB/div;
peak detector; 23°C+1°C; Signal at Reference Level  ~
Preamp off =03dB Ref level 0 dBm; 10 dB RF attenuation
Preamp on +0.4dB Ref level -30 dBm; 0 dB RF attenuation
Frequency Response
Preamp off Attenuation: 10 dB; Reference: 160 MHz; 20 — 30°C
1 MHz ~ 2.0 GHz +0.5dB
2GHz ~ 3.25 GHz +1.5dB
Preamp on Attenuation: 0 dB; Reference: 160 MHz; 20 ~ 30°C
1 MHz ~ 2GHz +06dB
2 GHz ~ 3.25 GHz +0.8d8 ‘

Simply Reliable | Good Will Instrument Co., Ltd.
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ASK/FSK/TPMS Tester

Attenuation Switching Uncertainty
Attenuator setting 0 —-50dBin1dB step
Uncertainty +0.25d8B ference: 160 MHz, 10dB attenuation

RBW Filter Switching Uncertainty

Spurious Emissions (incl.

|1 Hzto 1 MHz [ +0.25dB | reference : 10 kHz RBW
Level Measurement Uncertainty
Overall Amplitude Accuracy | +1.5dB 20-30°C; frequency > 1 MHz; Signal input 0~ -50 dBm; Reference |evel 0~ -50
dBm; Input attenuation 10 dB; REW 1 kHz; VBW 1 kHz; after cal; Preamp Off
+0.5dB Typical
Spurious Response
Second Harmonic Intercept | Preamp off signal input -30dBm; 0 dB attenuation
+35 dBm Typical; 10 MHz < fc < 775 MHz
+60 dBrm Typical; 775 MHz < fc < 1.625 GHz
Third-order Intercept Preamp off; signal input -30dBm; 0 dB attenuation
>1dBm 300 MHz ~ 3.25 GHz
Input Related Spurious <-60dBc Input signal level -30 dBm, Att, Mode, Att=0dB; 20-30°C
Residual Response (inherent) | <-90 dBm Input terminated; 0 dB attenuation; Preamp off
RF INPUT CHARACTERISTIC
Channel Performance
Channel Frequency Response | + 1dB For all ports except port 1; Reference to port 1; Zeno span
Switching Time 0.5ms without sweep time
SWEEP
Sweep Time
Range 204us ~1000s Span>0Hz
50us —1000s Span =0 Hz; Min Resolution =10 us
Sweep Mode Continuous; Single
Trigger Source Free run; Video; External
| Trigger Sloj B Positive or negative edge
RF PREAMPLIFIER
| RF Preamplifier
Frequency Range 1MHz —3.25 GHz
Gain 18 dB Nominal (installed as standard)
Frequency
LF Frequency | 125 kHz [
Amplitude
Output Amplitude 33y
Bit Rate 3.9 kbps NRZ, Nominal
Encoder - NRZ, Manchester
RF GENERATOR
Frequency
RF Frequency 315 MHz-Band 313 MHz ~ 320 MHz
433.92 MHz-Band 425 MHz ~ 440 MHz
Frequency Reference
Accuracy +1 ppm
Aging Rate +1 ppm [ 1 year, 1 year after last adjustment
+3 ppm / 10 year
Frequency Stability over +0.5 ppm -40 ~ +85°C
Ampl
Output Power -20 dBm + 1 dB@ 315 MHz FCC Typical
-15dBm + 1 dB@ 433.92 MHz FCC Typical
+9 dBmz 1 dB@ 433.92 MHz ETSI Typical
Output Flatness +1dB 315 MHz-Band, Reference: 315 MHz
+1dB 433.92 MHz-Band, Reference: 433.92 MHz
in 1dB step
Power Range -20 dBm ~ -70dBm@ 315 MHz Typical
+9 dBm ~ -65dBm@ 433.92 MHz Typical

Testing equipment condition: Reference level 2 -15 dBm; Attenuation

harmonics}) <-35 dBm, typical 315 MHz FCC15.231
<-35 dBm, typical 433,92 MHz FCC 15.231
Testing equipment condition: Reference level 2 10 dBm; Attenuation
<-54 dBm, typical 433.92 MHz ETSI EN 300 220,47-74MHz,87.5MHz-118MHz,174-230MHz 470-790MHz
<-36 dBm, typical 433.92 MHz ETSI EN 300 220, other <1 GHz
<-30 dBm, typical 433,92 MHz ETSI EN 300 220, »1 GHz
Isolation 70 dB, typical at 315MHz [ 433.92MHz
Phase Noise
10 kHz <-90 dBc/Hz, typical 315 MHz
100 kHz <-90 dBc/Hz, typical 315 MHz
1 MHz <-95 dBc/Hz, typical 315 MHz
10 kHz <-90 dBc/Hz, typical 433.92 MHz
100 kHz <85 dBc/Hz, typical 433.52 MHz
1 MHz <-100 dBefHz, typical 433.92 MHz
_Modulation
Mode F5K f OOK
Bit Rate 110,300,600,1200,2400,4800,8600,14400,19200,28800,38400,56000,57600,115200 bps| NRZ, Mominal
Encoder NRZ, Manchester, Differential Manchester, Miller, Bi phase
FSK
Deviation 1 kHz ~ 100 kHz Nominal
Deviation Step 610 Hz Neominal
00K
On Off Isolation | 55d8 |
FRONT PANEL INPUT/OQUTPUT
LED indicator
POWER orange Standby mode
green System normal mode
LED off, system is booting up
Sysrem green LED on, system ready or system into power off
LED off, LAN disconnected

Good Will Instrument Co., Ltd. | Simply Reliable



SPECIFICATIONS

LAN green LED on, get IP address
LED on, system ready
STATUS green LED flashing for 1 second, system is booting up or system into power off
LED flashing for 250 ms, system upgrade
USB Host
Connector Type Aplug
Power 5VDC/0.5A Nominal
Protocol Version 2.0 Supports Full/High/Low speed
LF Output
Connector Type BNC female
LF output LED green When 125 kHz to be used
RF Input
Connector Type 4-port N-type female
RF input LED blue When port to be used
VSWR <2.1:1 300 kHz ~ 3.25 GHz; Input attenuator = 10 dB
“RF Output _ - i}
Connector Type N-type female
RF output LED green When 315 MHz to be used
orange When 433.92 MHz to be used
VSWR <1.5:1 Output power< -30 dBm
REAR PANEL INPUT/OUTPUT
Reference Input
Connector Type BNC fernale
Input Reference Frequency | 10 MHz
Input Amplitude -5dBm — +10dBm
Frequency Lock Range Within + 5 ppm of the input reference frequency
Reference Output B -
Connector Type BNC female
Qutput Frequency 10 MHz Nominal
Output Amplitude 3.3V CMOS
Qutput Impedance 50 ohm
| Trigger Input
Connector Type BNC female
Input Amplitude 3.3V CMOS
| Trigger 1 & Trigger 2 Output
Connector Type 2-port BNC female
Output Amplitude 3.3V [ 25V
Mode Toggle mode Always low, 5ms high when trigger output
LAN TCP/IP Interface
Connector Type RJ-45
Base 10Base-T; 100Base-Tx; Auto-MDIX
USB Device
Connector Type B plug For remote control only; supports USB TMC
Power 5VDC/0.5A Nominal
Protocol Version 2.0 Supports Full [High/Low speed
RS232 Interface
Connector Type | D-sub 9-pin female | T™,Rx,RTS,CTS
AC Power Input
Power Source | AC100V ~ 240V, 50 / 60 Hz | Auto range selection
| GENERAL
Internal Data storage 16 MB nominal
Power Consumption <82W
Warm-up Time < 45 minutes
Temperature Range +5°C ~ +45°C Operating
-20°C ~+70°C Storage
Weight 7.4kg (16.3 Ib) Basic
Dimensions 434(W) x 44(H) x 521(D)mm Approximately
17.1(W) x 1.73(H) x 20.5(D)inch

ORDERING INFORMATION

ASK/FSK Tester

C-1100
ACCESSORIES:

Power cord, Factory certificate

CD-ROM (user manual, programming manual, C-1100 dedicated software)

PC Software

C-1100 PC control software (download from GW Instek website)

Simply Reliable | Good Will Instrument Co., Ltd.
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ASK/FSK/TPMS Tester

IV THE WORLD'S FIRST ASK/FSK TESTER

Multi-channel ASK/FSK Communications Tester

C-1100 is the world's first ASK/FSK communications tester. In
addition to four RF input channels, it also provides two signal
output channels, including 315/433 MHz and LF 125kHz. C-

1100 not only tests RF Tx and Rx but also “ wakes up"” device.

COMPLETE PC SOFTWARE SUPPORT

O et -Hu]'r. i+ a-'\li‘.-,l‘]\!
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PC Software Display of C-1100

C-1100 provides a dedicated PC software that eliminates the need
for users to write ATE programs and instrument integration time.

The required parameters and displays are completely provided for
Tx or Rx analysis verification, or mass production testing.

I  BUILT-IN FCC/ETSI TEST REGULATIONS

SPECTRUM ANALYZERS & COMMUNICATION TESTERS - c1100
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Built-in FCC and ETSI Regulations in the PC Software

In addition to testing for ASK/FSK, C-1100 operates through the
software's spectrum mode and can be used with the built-in FCC
and ETSI test regulations to verify that the tested DUT is
compliant.

m Goaod Will Instrument Co., Lid. | Simply Reliable
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L Operating Cyele with pipeline mode

>

llustration of the Operating Cycle of C-1100 Under the Pipeline Mode

Under the ATE pipeline production line, four RF input channels
can accommodate maximum four DUTs' pipeline allocation. Test
can be conducted simultaneously while the robotic arms placing
and removing DUTs. Users do not need to invest four sets of
test equipment to substantially increase productivity.

B  DEBUG ANALYSIS FOR PRODUCTION LINE
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Time Sequence Analysis Display

While encountering abnormalities during production processes,
time sequence or Tx Mask function can be utilized to conduct
DUT decoding analysis for Tx-Rx. Wake-up time sequence analysis
and DUT Tx regulation analysis are conducive to the yield rate
analysis for production lines.

B3  sUPPORT LABVIEW DRIVER

LabVIEW Display

Support LabVIEW driver and provide example programs for
frequent used applications to shorten the writing time for ATE so
as to expedite the application time for production.



1U HEIGHT AND VARIOUS PC INTERFACES

4 RF Input 2 Output

1U Height

The Output and Input Terminals on The Front and Rear Panel

With the TU design, C-1100 is ideal for rackmount applications. requirements. In addition, the LAN and RS-232
The USB Host on the front panel and the USB Device on the rear ~ communications interfaces on the rear panel allow users to
panel can be applied to meet future software update control the device via PC software.

COMPARISON FOR DIFFERENT TESTING METHODS ON TPMS SENSOR

==

l Spectrum analyzer AFG l
.* TPMS sensor | -_-.-u et ¥
: ,;J A LF 125 kHz
T '

LF 125 KHz antenna

TPMS sensor 'Q'Q;('T

LF 125 kHz antenna

The conventional TPMS Sensor test method requires a spectrum spectrum analyzer required for testing, and a dedicated test
analyzer and an arbitrary wave generator, and software software is also provided to make tests more convenient for
integration is also required that makes the control more users.

complicated. C-1100 has integrated the signal source and

M COMPARISON FOR DIFFERENT TESTING METHODS ON TPMS MONITOR

TPMS » T1PMS - R
monitor . manitor

The conventional TPMS Monitor test requires an arbitrary wave arbitrary function generator required for testing, and a dedicated
generator and a high-frequency signal generator, and software test software is also provided to make tests more convenient for
integration is also required that makes the control more users.

complicated. C-1100 has integrated the signal generator and

Simply Relizble | Good Will Instrument Co., Ltd.
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C-1200
e

FEATURES

‘Srmart Innovation Appleation Auard

i

BRER
“TAIWAN EXCELLENCE

%71 Low Power RF TX Port and 3 RF TRX Ports

(Switching Type)

* The Minimum Output Level of Low Power TX

Power: -148 dBm
* Support Full LoRa

Test Demand

* Support LoRa/FSK Modulation Signals

* Support Sub-GHz

and 2.4 GHz

* Complete PC Software and Built-in MP Test

Function

#* Built-in FCC 15.209/15.247 Test Regulations

* Built-in Temperature Control Calibration Signal

* Support SPI, UART, I'C Interfaces to Directly
Control DUT (Must Collocate With 10
Extension, C-1201)

* Simultaneously Test DUT's Current

Consumption (Mu
DC Power Supply)

C-1201 USB

st Collocate With PPH-1503

1/O Extension Box

Good Will Instrument

Co., Ltd. | Simply Reliable

C-1200 is an One Box Tester that incorporates LoRa TX and RX tests. It provides spectrum
analysis, time domain, FEI (Frequency Error Indicator), and TOA (Time On Air) for
transmitter tests, and sensitivity, BER (Bit Error Rate), and PER (Packet Error Rate) for
receiver tests. In addition to Sub-GHz, C-1200 also supports the 2.4 GHz bandwidth and
the FSK signal test. Users can also edit the transmitted payload by themselves. When
receiving data, the formats include binary, HEX, and ASCII code, which allow data
transmission results to be easily confirmed.

In addition to the signaling test of the finished product, C-1201 is a transfer box
connecting C-1200 to LoRa module that directly controls the DUT to perform non-signaling
tests on semi-finished products through UART/SPI/I12C interfaces.

EEEE

FREQUENCY
Frequency
Range ‘ 1 MHz ~ 3.25 GHz ‘
Resolution 1Hz
Frequency Reference
Accuracy 1(period since last adjustment X aging rate)+stability over temperature+supply voltage stability
Aging Rate +1 ppm max. 1 year after last adjustment
Frequency Stability over +0.025 ppm 0~350°C
Supply Voltage Stability +0.02 ppm
Frequency Readout Accuracy
Start, Stop, Center, Marker | +(marker frequency indication X frequency reference accuracy+109% x RBW+frequency resolution")
Trace points | Max 601 points, min 6 points |
_ Marker Frequency Counter
Resolution 1 Hz, 10 Hz, 100 Hz, 1 kHz
Accuracy 1 (marker frequency indication X frequency| RBW/Span >=0.02; Mkr level to DNL>30 dB
ce accuracy + counter resolution)
_Frequency Span

Range 0 Hz (zero span), 100 Hz ~ 3.25 GHz
Resolution 1Hz
Accuracy + frequency resolutio n' RBW: Auto
Phase Noise
Offset from Carrier Fc =1 GHz; RBW =1 kHz, VBW = 10 Hz; Average = 40

10 kHz <-88 dBc/Hz Typical®

100 kHz <-95 dBc/Hz Typical

1 MHz <113 dBc/Hz Typical
Resolution Bandwidth (RBW] Filter
Filter Bandwidth 1Hz ~1 MHz in 1-3-10 sequence -3dB bandwidth

200 Hz, 9 kHz, 120 kHz, TMHz -6dB bandwidth
Accuracy + 8%, RBW = TMHz Nominal®
+ 5%, RBW < TMHz Nominal

Shape Factor <4.5:1 Nominal ; Normal Bandwidth ratio: -60dB:-3d8
Video Bandwidth (VBW) Filter
Filter Bandwidth | 1 Hz to 1 MHz in 1-3-10 sequence | -3dB bandwidth

[1] Frequency Resolution = Span/(Trace points - 1)

[2] Typical specifications in this datasheet mean that the performance can be exhibited in 80% of the units with a 95% confidence level over the

20to0 30 'E.'.The)faru nat covered by the product warranty.
[3) Nominal values indicate expected performance. They are not covered by the product warranty.
AMPLITUDE
Amplitude Range
Measurement Range 1 MHz — 10 MHz ‘ DANL~21dBm
10 MHz ~ 3.25 GHz DANL — 25 dBm
Modulated Mode Maximum measurement level +25 dBm
Att, Auto, in Sub-1GHz Band and 2.4GHz Band, support time domain, frequency domain
and waveform demodulation
Trigger level > -40dBm Preamp off
Trigger level > -70dBm Preamp on
Attenuator
Input Attenuator Range | 0 —504dB, in 1dB step | Auto or manual setup
Maximum Safe Input Level
Average Total Power <+27 dBm ‘ Input attenuator > 10 dB
DC Voltage =50V
1 dB Gain Compression
Total Power at 1st Mixer >0dBm Typical ; Fe> 50 MHz; preamp. off
Total Power at the Preamp | >-22dBm Typical ; Fc> 50 MHz; preamp. on
mixer power level (dBm)=input power (dBm)-
attenuation (dB)
Displayed Average Noise Level [DANL)"
Preamp off 0 dB attenuation; RF Input is terminated with a 500 load. RBW 10 Hz; VBW 10 Hz; span
500 Hz; reference level = -60dBm; trace average = 40
1 MHz ~ 2GHz <-120dBm Nominal
2GHz ~3.2GHz <-115dBm Nominal
3.2GHz ~ 3.25 GHz <-113 dBm MNominal
Preamp on 0 dB attenuation; RF Input is terminated with a 50€2 load ; RBW 10 Hz; VBW 10Hz; span
500 Hz; reference level = -60dBm; trace average = 40
1 MHz —~ 10 MHz <-139 dBm Nominal
10 MHz — 3.25 GHz <-139dBm + 3 x (f/1 GHz) dB Mominal
[4] DANL spec excludes spurlous resp Inthep ty frequency range of 5 kHz,
Absolute Amplitude Accuracy
Absolute Point Center=160 MHz; RBW 10 kHz; VBW 1 kHz; span 100 kHz; log scale; 1 dB/div; peak

detector; 23°C+1°C; Signal at Reference Level

Preamp off +03dB Reflevel 0 dBm; 10 dB RF attenuation
+02dB After Self Calibration”
Preamp on +0.4dB Ref level -30 dBm; 0 dB RF attenuation

[5] Seif Calibration can be used after the C-1200 power on over 3 minutes. When Self Calibration always turn on, for three items change the Self Calibration wil
auto recalibratas. « Time of every hour » Ambient temperature changes more than 3 °C » Reference 10 MHz changes




SPECIFICATIONS
Fi

requency Response

Preamp off Attenuation: 10 dB; Reference: 160 MHz; 20 — 30°C
1 MHz to 2.0 GHz +0.5dB
2GHzt0 3.25 GHz® +15d8B

Preamp on A ion: 0 dB; Reference: 160 MHz; 20 — 30°C
1 MHz to 2 GHz +0.6dB
2 GHz t0 3.25 GHz +0.8dB

[6] IF athers ports are unused should be connected to 50 ohm terminal, otherwise the frequency response will be falling beyond 2.6 GHz.

Attenuation Switching Uncertainty

Attenuator setting

Oto50dBin 1 dB step

Uncertainty +025dB reference: 160 MHz, 10dB attenuati
RBW Filter Switching Uncertainty
1Hz —1 MHz |+025d8 | reference : 10 kHz REW
Level Measurement Uncertainty |
Overall Amplitude Accuracy | +1.5dB 20-30°C;frequency=1MHz;Signal input 0—50dBm;Reference level 0—50dBm;|
|nput attenuation 'IUdB;RB\ﬁ 1kHzVBW 1kHz;after cal;Preamp Off
+0.5dB Typical

Spurious Response

Second Harmonic Intercept

_Preamp off; signal input -30dBm; 0 dB attenuation _

Signal Bandwidth (BW)

Coding rate (CR)

7.8 kHz, 10.4 kHz, 15.6 kHz, 20.8 kHz, 31.25 kHz, 41.7 kHz,
62.5 kHz, 125 kHz, 250 kHz, 500 kHz

203,125 kHz, 406.25 kHz, 812.5 kHz,1.625 MHz
4/5,4[6,4/7,4/8

+35 dBm Typical; 10 MHz < fc < 775 MHz
+60 dBm Typical; 775 MHz < fc < 1.625 GHz
Third-order Intercept Preamp off; signal input -30dBm; 0 dB att ion
>1dBm 300 MHz —3.25 GHz
Input Related Spurious < -60 dBc Input signal level -30 dBm, Att. Mode, Att=0dB; 20-30°C
Residual Resp (inherent) | <-90 dBm Input terminated; 0 dB attenuation; Preamp off
SWEEP
Sweep Time |
Range 204 us ~1000s Span>0 Hz
50 ps — 10005 Span=0 Hz; Min. Resolution=10 ps
Sweep Mode Continuous; Single
Trigger Source Free run; Video; External
Trigger Slope Positive or negative edge
| RF Preamplifier
Frequency Ran 1 MHz to 3.25 GHz
Grm T 18dB Nominal (installed as standard)
TX GENERATOR |
FREQUENCY |
LoRaWAN Band’ |
EU433 420 MHz ~ 450 MHz Reference: 433 MHz
CN490 450 MHz ~ 570 MHz Reference: 490 MHz
CN779 770 MHz ~ 800 MHz Reference: 779 MHz
EU868 860 MHz ~ 880 MHz Reference: 868 MHz
Us915 880 MHz ~ 960 MHz Reference: 915 MHz
AS923 830 MHz ~ 960 MHz ference: 923 MHz
[7] Refer to LoRaWAN 1.1 Regional Parameters
Special Band
SB1 800 MHz — 860 MHz Reference: 845 MHz
SB2 2.4 GHz Zero span
Frequency Reference
Accuracy +2 ppm before frequency calibration
Aging Rate +1ppm /1 year 1 year after last adjustment
Frequency Stability over + 0.5 ppm -40 ~ +85°C
Resolution T1Hz All Bands except 5B2
198 Hz SB2
AMPLITUDE
Amplitude (Port 1)
Output Power Range -60 dBm ~ -148 dBm , in 1 dB step All Bands except 5B2
-60dBm ~-132 dBm , in 1 dB step SB2
Uncertainty +1dB @ -10xndBm
n= 6 to 14, integer, All Bands except 582
n=6to 13, integer, 582
+1dB Output power other than above, and reference to -10x m dBm,
m=int{]X|/10}, X=nominal output |evel int(Y) means taking integer part of ¥
Output Flatness +2dB @ - 60 dBm
+1dB Typical
Amplitude (Port 2, Port 3, Port 4)
Output Power Range -10dBm ~-100dBm , in 1 dB step All Bands
Uncertainty +1dB @ -10xndBm
n=11to 10, integer
+1dB 1. Output power other than above
2. Reference to -10 x m dBm, m=int(|X]/10}, X=nominal output level int(Y)
means taking integer part of Y
Output Flatness +2d8 @-10dBm
+1dB Typical
MODULATION / DEMODULATION
LoRa Mode
Spreading Factor (SF) SFS, SF6, SF7, SF8, SF9, SF10, SF11, SF12 All Bands

All Bands except 5B2, Nominal

SB2, Nominal

Preamble length 4 — 400 symbols The 4 preamble length that including 2 Up-Chirp and 2 Down-Chirp,
Payload length 0~255 bytes Nominal

FSK Mode

All Bands except SB2

Deviation 0.6 kHz ~200 kHz Nominal

Bit Rate 0.6~ 300 kbps Nominal

Encoder | Decoder Whitening Nominal

Preamble length 10 ~ 400 bytes Nominal

Payload length 0-64 bytes Naminal

Simply Reliable | Good Will Instrument Co., Ltd.
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SPECIFICATIONS
GFSK Mode

SB2
Bit Rate 125, 250 kbps 300 kHz Occupied Bandwidth, Nominal
250, 400, 500 kbps 600 kHz Occupied Bandwidth, Nominal
400, 500, 800, 1000 kbps 1.2 MHz Occupied Bandwidth, Nominal
800, 1000, 1600, 2000 kbps 2.4 MHz Occupied Bandwidth, Nominal
Encoder f Decoder Whitening Mominal
Preamble length 10 ~ 400 bytes Nominal
Payload len, 064 bytes MNominal
SMMON SPECIFICATION
RF CHARACTERISTI
Input/Output Performance
Switching Error +1dB For port3 and port 4 ; Reference to port 2; Zero span
Switching Time 0.5ms without sweep time
Input Isolation Input Power - 10 dBm
30dB Between port 3 and port 4
60 dB otherwise
Output Isolation Output Power - 60 dBm
30dB Between port 1 and port 2 or Between port 3 and port 4
60dB otherwise
FRONT PANEL INPUT/OUTPUT
LED Indicator
POWER orange Standby mode
green System normal mode
SYSTEM green LED off, system is booting up
LED on, system ready or system into power off
LAN green LED off, LAN disconnected
LED on, get IP address
STATUS green LED on, system ready
LED flashing for 1 second, system is booting up or system into power off
LED flashing for 250 ms, system upgrde
RF Input/Output
Connector Type 4-port N-type female Port 1, Output only; Port 2 ~ 4, Input and Output
RF Input LED blue When port to be used
VSWR <2:1 1 MHz to 3.25 GHz; Input attenuator > 10 dB
RF Output LED green When port to be used
VSWR <1.5:1 Frequency at LoRaWAN Bands, and special Band,
Output power< -80 dBm
USB Host
Connector Type Apluy
Power 5 0.5A Nominal
Protocol Version 2.0 Supports Full{High/Low speed
 REAR PANEL INPUT/OUT
Reference Input
Connector Type BNC female
Input Reference Frequency 10 MHz
Input Amplitude -5dBm — +10 dBm
Frequency Lock Range Within £ 5 ppm of the input reference frequency
Reference Output
Connector Type BNC female
Output Frequency 10 MHz MNominal
Output Amplitude 3.3V CMOS
| Output Impedance | 50 chm
| Trigger Input _—
Connector Type BNC female ‘
Input Amplitude 3.3V CMOS
Trigger 1 & Trigger 2 Outpu t
Connector Type 2-port BNC female
Output Amplitude 33V 2.5V
Toggle mode Always low, Sms high when trigger output
LAN TCP/IP Interf:
Connector Type ‘ Rj-45 ‘
Base 10Base-T; 100Base-Tx; Auto-MDIX
IP Reset -
TACT Switch | |
AC Power Input
Power Source | AC100V —240V,50/ 60 Hz | Auto range selection
GENERAL
Internal Data storage 16 MB nominal
Power Consumption <82W
Warm-up Time <45 minutes
+5°C— #45°C Operating
Tovpnte Ry 20°C ~ +70°C Storage
Weight 7.7kg (16.91b) Basic, without optional
Dimensions 434(W) x 4(H) x 554(D)mm/17.1 (W) x 1.73(H) x 21.8(D}inch Approximately
C-1201, 10 EXTENSION (OPTIONAL)
Connector Type USB B For remote control anly
Support Voltage 1.8V & 3.3V
Output Logic Voltage 1.8V & 3.3V VCC_DUT should be connected to 1.8V or 3.3V
Output Interface 12C*1 & UART*4 & SPI*4
Output Current 300 mA Maximum, Nominal

ORDERING INFORMATION

ACCESSORIES:Power cord, Factory certificate, CD-ROM (user manual, programming manual, C-1200 dedicated software)

C-1200 LoRa Tester
OPTION

c-120 USB |/O Extension Box

FREE DOWNLOAD

PC Software  (C-1200 PC control software (download from GW Instek website)

Good Will Instrument Co., Ltd. | Simply Reliable




COMPLETE MEASUREMENT AND ANALYSIS FUNCTION

Frequency Domain and Time Domain Measurement

C-1200 can directly perform signal measurement
in the frequency domain and the time domain for
the transmitted signal of LoRa. In the frequency

domain, LoRa's CSS (Chirp Spread Spectrum)

signal spectrum can be directly displayed; in the

time domain, the signal change of the signal

within a set time range can be displayed. For

example, in the figure below, the signal error that

occurs during the transmission of the data can

only be found in the time domain measurement

(the blue box of the picture).

A sUPPORT THE COMMON LORA BANDWIDTHS IN THE WORLD

Area / Bandwidth _

frequency 'Range

FEI (Frequency Error Indicator)

When the signal of LoRa is sent out, there
may be a frequency error caused by
environmental factors, which may resultin a
decrease in sensitivity or loss of a packet.
FEl can be used to measure the DUT
transmission frequency error and adjust or
correct this error during production or
quality control to ensure communications

quality when deploying LoRa networks.

TOA (Time On Air)

TOA is a mechanism to measure the actual
transmission time of data in space and check
whether it is normal to confirm the quality of
LoRa communications quality.The example in
the following figure shows that the theoretical
Time On Air calculated by the system should
be 59.648ms, but the actual TOA time is
51.39ms, which means that the signal is
different during transmission. You can find
out the signal error by comparing the

waveform displayed in the time domain.

PROVIDE 1 LOW POWER RF TX PORT AND 3 RF TRX PORTS

EU 433MHz
CN 490MHz
EU 868MHz
US 915MHz
AS 923MHz
2.4GHz

433 - 435 MHz
470 - 510 MHz
862 ~ 875 MHz
900 ~ 928 MH=z =
900 - 928 MHz
2397 ~ 2403 MHz |

Support the LoRa Bandwidths

The frequency bandwidths used by LoRa in different countries are
different. The frequency bandwidths supported by C-1200 are as

follows.

sburlding S | MH i

L,

BEE

Dhmmrntiey L kgl v mosde

Suitable for Pipeline Production

With 1 low power RF TX Port and 3 RF TRX Ports, C-1200 is ideal for mass
production testing of LoRa products. As shown in the flow chart below,

the production process of each channel is a series of actions required to

set up the DUT on the system. When the system starts to operate, the

robot arm will open the isolation box, place the DUT, close the isolation

box, and then conduct test. When the test is complete, the robot arm will

open the isolation box and remove the DUT to position, then perform the

same test steps for the next DUT.

Simply Rellable | Good Will Instrument Co., Ltd.
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B COMPLETE PC SOFTWARE SUPPORT

Faturimany & Ras Duia

Spectrum(Specification) Mode

Good Will Instrument Co., Ltd. | Simply Reliable

C-1200 provides a dedicated PC software that eliminates the need for users to
write ATE programs and instrument integration time. The required parameters and
displays are completely provided for Tx or Rx analysis verification, or mass
production testing.The software interface is similar to the SDK package provided
by Semtech. Users can quickly operate the software if they are familiar with the

operation of the kit. The software has four modes of operation:
* Transmitter (DUT Rx)
* Receiver {DUT Tx)
* MP Test
* Spectrum (Specification)

In this mode, C-1200 acts as a transmitter to test the DUT's receiving sensitivity
and data error rate (Error Rate). The Packet Error Rate (PER) is the test item
required by the LoRa system. In addition to the PER test, C-1200 also provides the
BER (Bit Error Rate) test commonly used in communications systems for
engineers to analyze.

In this mode, C-1200 acts as a receiver to test the signal transmitted by the DUT.
As mentioned above, the analysis of the transmitted signal in the time domain and
the frequency domain, FEI, and TOA are operated in this mode. The parameters
and decoded data (Raw Data) of LoRa can also be analyzed.

This model is designed for a large number of repetitive tests on the production
line. With C-1200 1 low power RF TX Port and 3 RF TRX Ports and pipeline
production method introduced in the previous paragraph, the production quality
of LoRa products can be ensured and the production efficiency can be greatly
improved. There are several main parts in the MP Test settings:

* General Setting: The basic parameters of LoRa are measured, such as frequency
range, power, data length, SF (Spreading factor), BW (Bandwidth), CR (Coding
Rate), etc.

* Tx/Rx Setting: Set the required items for Tx or Rx test. Users can check the
parameters to be tested according to the test requirements.

* Power consumption: collocating with a PPH-1503 high-precision power supply
or a GDM-9061 six-and-a-half digit digital meter, the power consumption of the
DUT can be measured.

* Test Status & Test Log: Shows whether the DUT meets the test results. The Test
Log data generated by the system can also be output to text format.

In addition to testing for LoRa, C-1200 is also a spectrum analyzer that operates
through the software's spectrum mode and can be used with the built-in FCC
15.209/15.247 test regulations to verify that the tested DUT is compliant. The
testable regulations are FHSS (Frequency Hopping Spread Spectrum) and DSSS
{Direct Sequence Spread Spectrum).



I3  EXTENDED APPLICATIONS

LaRa Snal

Bl

C-1201 USB 1/O Extension Box

C-1201 is a transfer box that connects the C-1200 to the LoRa module. It
is converted to UART/SPI/I12C interfaces to directly control the DUT
through the USB interface of the front panel of C-1200. The interfaces

supported by C-1201 are:
*Four 4-wire SPI interfaces *Four UART interfaces *One |12C interface
*With respect to power, it supports DC 1.8V and 3.3V and the highest

current output is 300mA.

Through C-1201 extension box, users can create the program commands
corresponding to the switching circuit and the design without using the
C-1200 PC software or command sets to directly control the parameters

B COMMUNICATIONS INTERFACE

Power Consumption Test

and actions of the DUT for non-signaling test (NST). In the mass
production process or semi-finished product testing process, using C-
1201 for NST can save the time of establishing communications
channels to speed up the test.

Since LoRa devices are usually located outdoors, even in remote areas,
power consumption characteristics become an important part of the
LoRa system. C-1200 collocating with a PPH-1503 high-precision power
meter or a GDM-9061 six-and-a-half digit digital meter can directly
perform the power consumption test through the PC software, making
the LoRa test more comprehensive.

Controlled by LAN

C-1200 uses the LAN interface for control, and the supported
programming regulations conform to |IEEE488.2, which is the same as
the common regulations and is easy for users to write.

OTHER FUNCTION

EIC-1200 Tx Output (Stable)

0 EGeneral Tx Output
1

Built-in Temperature Control Calibration Signal

Since the built-in Tx output signal of C-1200
requires high signal sensitivity and accuracy,
the built-in temperature control calibration
signal allows the Tx signal to be very stable at
the output, making the sensitivity test more
accurate,

to the sense of technology and fashion; users
can quickly understand the current action

situation.

Tx/Rx Signal Indicator

The two-color indicator design is adopted at
the signal input and output terminal. The
green light design is for the Tx mode, and the
blue light design is for the Rx mode. The
transmission of the indicator light through
the angle shows a uniform aura, in addition

Command Conversion via USB

The USB on the front panel of C-1200 provides users with the ability to
control the DUT through the C-1201 extension box or a self-defined
software, and it can perform a Non-Signaling Test.

Appearance and Handle Design

In the choice of design, the 1U industry standard
rack design can effectively reduce the space used.
Both the panel and handles adopt aluminum
block cutting and molding technics and anodized
and the laser engraving is used to improve
durability and texture. The handle is standard,
which makes it convenient for C-1200 to enter
and exit the cabinet. In addition, when users
accidentally face C-1200 down, the damage of the
terminals can be effectively avoided.

Simply Reliable | Good Will Instrument Co., Ltd.
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ACCESSORIES

MODEL DESCRIPTION CATEGORY APPLICABLE DEVICE
ADP-001 Adamor’ smt BNCU_."F] r: N{P{M] Adaptor GSP-Series, C-1100, C-]?.OU
ADP-002 | Adaptor, 508, SMA(J/F) - N(P/M) Adaptor GSP-Series, C-1100, C-1200
ADP-101 | Adaptor, 75Q BNC(J/F) - 508 BNC(P/M) Adaptor GSP-Serles

ATN-100 | Adaptor, 10dB Attenuator, 5082, N(J/F)-N (P/M) Adaptor GSP-Series, C-1100, C-1200
GAK-001 | Adaptor, 50Q Termination, N (P/M) Adaptor GSP-Series, C-1100, C-1200
GAK-002 | Adaptor, Cap with Chain, N{P/M) Adaptor GSP-Series, C-1100, C-1200
GSC-009 | Soft Carrying Case Bag GSP-9330, GSP-9300B
GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm Communication Cable | GSP-Series, C-1100
GTL-248 GPIB Cable, Double Shielded, 2000mm Communication Cable | GSP-9330, GSP-93008
GTL-250 GPIB Cable, Double Shielded, 600mm Communication Cable | G5P-9330, GSP-9300B
GTL-110 BNC Cable, BNC(P/M}-BNC(P/M}, 1000mm General Lead GSP-Series, C-1100, C-1200
GTL-30 RF Cable, RG223 Assembly, 1000mm, N(P/M) General Lead GSP-Series, C-1100, C-1200
GTL-302 RF Cable, RG223 Assembly, 300mm, N(P/M) General Lead GSP-Series, C-1100, C-1200
GTL-303 RF Cable, RG316 Assembly, 600mm, SMA(P/M) General Lead GSP-Series, GRF-1300/1300A, C-1100, C-1200
GTL-304 | RF Cable, RG223 Assembly, 280mm, N(P/M) - N({J/F) General Lead GSP-Series, C-1100, C-1200
GRA-415 Rack Mount Kit, 19", 6U Size Rack GS5P-9330, GSP-9300B
ADB-002 Adapter, DC Block, BNC(P/M)-BNC{)/K), 50W, 10MHz~2.2GHz EMI Application GSP-Series

ADB-006 | Adapter, DC Block, N{P/M)-N{J/K), 50W, 10MHz~6GHz EMI Application GSP-Series

ADB-008 | Adapter, DC Block SMA(P/M)-SMA(J/K), 50W, 0.1MHz~8GHz EMI Application GSP-Series

GKT-008 EMI Probe Kit Set, Including ANT-04, ANT-05, PR-01, PR-02, ADP-002, GTL-303 EMI Application GSP-Series

GLN-5040A| Line Impedance Stabilization Network (LISN), AC Single Phase, 9kHz~30MHz EMI Application GSP-Series

GIT-5060 | Isolated transformer, 900VA Capacity EMI Application CSP-Series

GPL-5010 | Transient Limiter, Input: BNC(J/F), Output: M{P{M), 9kHz~200MHz EMI Application GSP-Series

ATA-001 | Antenna, General FM Antenna, BNC(P/M) Special Application GSP-Series

GBK-001 | GRF-1300 Experiment Text Book of Teacher Version Special Application GRF-1300

GBK-002 | GRF-1300A Experiment Text Book of Teacher Version Special Application GRF-1300A

GKT-001 | General Kit Set, Including ADP-002, ATN-100, GTL-303, GSC-002 Special Application CSP-Series

GKT-002 | CATV Kit Set, Including ADP-001, ADP-101, GTL-304, GSC-003 Special Application CSP-Series

GKT-003 RLB Kit Set, Including GAK-001, GAK-002, GTL-302, GSC-004 Special Application GSP-Series

RLB-001 Return Loss Bride, 10MHz - 1GHz, Source/Load: N(J/F), Coupling: N(P/M) Special Application GSP-Series

GTL-110 BNC Cable, BNC(P/M)-BNC(P/M}, 1000mm

GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm

GRA-415 Rack Adapter Kit ]

GTL-248 GPIB Cable, Double Shielded, 2000mm

GTL-250 GPIB Cable, Double Shielded, 600mm

w2

GPL-5010 Transient Limiter, Input: BNC(]/F),

Output: M(P/M), 9kHz~200MHz

.;.'_._.__,_ & -

GLN-5040A Line Impedance Stabilization Network (LISN),AC Single Phase,

9kHz-30MHz

[
I.o _“l |
-y |

.

I-m---...

GIT-5060 |solated transformer, 300VA Capacity

Good Will Instrument Co., Ltd. |
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ACCESSORIES

ATA-001

For. GSP-Series

RLB-001 :
~
Return Loss Bridge =
10MHz ~ 1GHz
Frequency Range 10MHz ~ 1GHz
Directivity 10MHz ~ 100MHz ; 48dB ; 100MHz ~ 1000MHz : >38dB
Insertion Loss Source to Load : <10dB ; Load to Coupler : <6dB _--’-
Return Loss Source Return Loss © »7dB ; Load Return Loss : >11dB

Coupler Return Loss : >17dB

Characteristic Impedance | 50 Ohm

Connector

N Type ; Source and Load : Female | Coupler ; Male

Di ion & Weight

88x54x32 (mm) ,230¢g

for fitting GSP spectrum analyzers)

h : BMNC Antenna
. S
= T_"
? (An additional ADP-00T is needed

GKT-008 EMI Probe Kit Set

ADP-002 : Adaptor SMA(|/F) ~ N (P/M) x 1
GTL-303 : RF Cable SMA(P/M) ~ SMA(P/M) x 1

PR-01 : AC Voltage Probe x 1
PR-02 : Touch Passive RF Probex 1
ANT-04 ; H-field Probe x 1

ANT-05 : H-field Probe x 1

GKT-001 General Kit Set

ADP-002
ATN-100
GTL-303
GSC-002

l
&

GKT-002 CATV Kit Set GKT-003 RLB Kit Set
ADP-00T GAK-001
ADP-101 GAK-002
GTL-304 GTL-302
GSC-003 G5C-004
ADP-001 ADP-002 GAK-001 GAK-002
Adaptor Adaptor Termination 500} Cap with Chain
BNC(]/F)-N{P/M) SMA(]/F)-N{P/M) N (P/M]) M (P/M) {\
GTL-301 GTL-302 GTL-303 GTL-304
RF Cable (RG 223 RF Cable Assembly RF Cable Assembly RF Cable Assembly
MN{P/M] , {RG223, N(P/M), (SMA(P/M)},RG316, (Rg223, N(P/M})
1000mm) 300mm) 600mm) ~N{()/F),280mm)
i ] (&n additional

ADP-00Z is needed

for fitting GSP u

spectrum analyzers)
ADB-002 ADB-006 ADB-008

DC Block BNC 5002 10MHz-2.2GHz

DC Block N-TYPE 5002 10MHz-6GHz

DC Block SWMA 5002 0.1MHz-8GHz

ﬁ“ :_.:‘:l_-

GAK-003
50} Impedance Adaptor

ADP-101
BNC()/F) 7502 ~
BNC(P/M) 501

{#An additional ADP-007 is neaded
for fitting G 5P spectrum analyzers)

ATN-100

10dB Atteruator
N(J/F) ~ N(P/M)

Simply Reliable | Good Will Instrument Co., Ltd.
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SIGNAL SOURCES

GW Instek has been one of the major signal source suppliers for worldwide users by providing the advanced-featured products for
decades. The wide product lines including MFG(Multi-Channel Function Generator), AFG (Arbitrary Function Generator), RF Signal
Generator, DDS (Direct Digital Synthesized) Function Generators, and Analog Function Generators are well provided. MFG-2000
Series is a brand new product of function generator.The special feature is that you can output maximum for five channels
simultaneously. It also has RF Generator and the frequency is from TuHz to 160MHz/320MHz.The most important is isolated design.
Qutput Channels, synchronization and modulation input/output connector grounding are isolated from instrument chassis. The
MFG-2000 Series is designed for scientific research and educational applications by the RF Generator and the isolated design. The
AFG-3000 Series is designed for industrial, scientific research and educational applications by the high sample rate and the wide
frequency bandwidth. The AFG-2000 and AFG-200 series are designed to accommodate the educational and basic industrial
requirements. The USG Series is a pocket-sized, and USB interface compatible RF signal generator. The SFG-series is a DDS based
design for entry level engineering and educational applications. To fit versatile applications, each product line features different
frequency ranges and/or specifications to meet the demands. Last but not least, Audio Generators are also provided for the specific

fields.

PRODUCTS

* Arbitrary Function Generator * Analog Function Generator
* Multi-Channel Function Generator ¢ Audio Generator

« USB Modular Arbitrary Function Generator « RF Signal Generator

* DDS Function Generator

Good Will Instrument Co,, Ltd. | Simply Reliable



_ ARBITRARY FUNCTION GENERATOR

B ARBITRARY FUNCTION GENERATOR OVERVIEW

Arbitrary function generator (ARB) is a digital-synthesized-technique based signal generator which generates both arbitrary and function
waveforms. For the arbitrary waveform, the demanded waveform data can be edited by different means, saved into the memory, and sent
out thru a digital to analog converter as a stimulus source. For the function waveform generation part in arbitrary function generator, the
commonly used function waveforms like sine, square, triangle, ramp, pulse ... etc. are built into the memory for selection, which is
referred to DDS (Direct Digital Synthesized) type function generator. The AM, FM, FSK, PWM and Sweep function, etc are usually

optional features.

One major difference of the circuit structure between ARB and DDS function generator is that a low pass filter is used at the digital-to-
analog converter (DAC) output to smooth out the quantization steps in DDS function generator. Therefore when a function waveform is

demanded, in order to obtain low-distortion waveform, the signal generated from function section is suggested instead of ARB section.

The major specifications for arbitrary waveform generation are described as follows.

Sample Rate, Repetition Rate and True-Point-by-Point Arbitrary Waveform

The profile of arbitrary waveform is composed of a series of data. The frequency of arbitrary waveform is derived from sampling rate
divided by the number of points constructing a complete waveform, i.e. frequency = sampling rate/number of points in waveform.

Based on the equation, the higher the sampling rate, the higher the arbitrary waveform frequency can be available.

The ultimate case of composing an arbitrary waveform is the waveform made of two points. The frequency of the two-points-waveform is
supposed to be half of the sample rate according to the above equation. But many ARB waveform generators do not follow this rule. The
Repetition Rate is used to describe the limitation of highest frequency can be composed for the arbitrary waveform. It could be one third,

one forth... etc of the sample rate. In case of the repetition is half of sample rate, it is true-point-by-point arbitrary waveform generator.

Vertical Resolution

The vertical resolution in arbitrary waveform represents the quantization distortion level, which the bit number of DAC plays the main
role to decide it.

The higher bit DAC generates the output levels in finer steps, the output signal is less distorted and with less noise.

Memory Length

The waveform data is stored in the memory for sending out. More memory allows more waveform data to be stored, which is convenient

for users to create a complex or lasting long waveform.

Simply Reliable | Good Will Instrument Co., Ltd.
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ARBITRARY FUNCTION GENERATOR

ARBITRARY FUNCTION GENERATOR SELECTION GUIDE OF AFG-3000 Series

MO AFG-3031 AFG-300 |
Technology Arbitrary | DDS Arbitrary / DDS Asbitrary | DDS Abitrary | DDS Arbitrary | DDS Arbitrary | DDS
CHANNEL Analog Channel 2 1 2 1 1 1
ISOLATED DESIGN Isolated v v v ¥ s
RF RF Generatror Frequency - - & 7
FREQUENCY Frequency Range TpHz — 30MHz TpHz ~ 30MHz TpHz - 20MHz TuHz ~ 20MHz TuHz ~ 80MHz TpHz - 50MHz
Frequency Resolution 1uHz TuHz TuHz 1uHz TuHz TuHz
Sample Rate 250MSafs 250MSajs 250MSa/s 250MSafs 200MSa/s 200MSafs
ARE Repetition Rate 125MHz T25MHz 125MHz 125MHz 100MHz 100MHz
Memory Length &M Points &M Points 8M Points &M Paints 1M Points 1M Points
Vertical Resolution 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit
Amplitude Range (@500) Tm¥pp ~ 10Vpp 1mVpp ~ 10Vpp TmVpp ~ 10¥pp ImVpp ~10Vpp 1mVpp ~10Vpp 1mVpp~10Vpp
DC Offset (@500) 25Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC) +5Vpk (AC+DC) =5Vpk (AC+DC) +5Vpk (AC+DC)
ouTPUT Attenuator - - - - - .
Amplitude Unit Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Virms, dBm Vpp, Vrms, dBm
Impedance Switch 500 / Hi-Z 500 [ HI-Z 500/ HI-Z 500 / Hi-Z 500 / Hi-Z 500 f Hi-Z
FAN OUT CMOS Qutput i 5 : = =
TTL Output/Sync Output v v v ¥ v ¥
SQUARE Square Rise/Fall Time <&ns <Bns <Bns <Bns. <Bns <Bns
CHARACTERISTIC Square Duty Cycle 20% - 80% 20% - 30% 20% ~ 80% 20% - 80% 20% - 80% 20% - 80%
PULSE Pulse Width 20ns-993830s 20ns-999830s 20ns—999830s 20ns-999830s Bns-1999.95 Bns-1999.9s
CHARACTERISTIC Duty Cycle 0.017%-~99.983% 0.017%-99.983% 0.017%-59,983% 0.017%-~59.583% =
Leading and Trailing Edge Time 9.32ns-799900s 9.32ns-799900s 9.32n5-799900s 9.32n5-799900s <8ns <Bns
Sine v v v v v v
Square v v v v v
Triangle/Ramp v v v v v v
BASIC WAVEFORM Pulse v v ¥ ¥ v v
Noise v v v v v ¥
Harmonic ¥ v v v -
Burst v v v v v ¥
v v v ¥ v ¥
SWEEP FUNCTION Sweep ¥ v A v ! v
AM v v ¥ v v ¥
FM ¥ v Wi v v v
PM v v ¥ v = -
MODBULATION FSK v v v ¥ v M
ASK e = 5 = =
PSK - - * . = .
PWM v v v v v
SuMm v v v v - -
COUNTER FUNCTION | Counter = B = ® =
Ext. Trigger Input v v v v v v
Ext. Modulation input i v v v v
OTHERS Trigger Output 2 - - iy v
Modulation Output - - N v
Marker Qutput - - - v v
POWER AMPLIFIER Power Amplifier, Inout, Output - - B
GPIB(Including option) v v v v v v
USBE Host v v v v v
INTERFACE USB Device v v v v v
LAN v v v v
RS-232C - - - v v
DISPLAY Display 43" TFT LCD 43" TFT LCD 43" TFT LCD 43" TFT LCD 43" TFT LCD 43" TFT LCD
Voltage Display v v v v v v
DSO LINK DSO Link v v v v v v
STORAGE MEMORY Internal Storage Memory 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups
LABVIEW LabView Driver v v v v v v
Power Source ACI00 ~ 240¢ AC100 — 240V AC100 - 240V ACI00 — 240V ACI00 - 2407 AC100 ~ 240V
o Power Consumption 85VA SOVA 85VA SOVA 65VA 65VA
Page c7-13 c7-13 c7-13 c7-13 C14-15 C14-15
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ARBITRARY FUNCTION GENERATOR

ARBITRARY FUNCTION GENERATOR SELECTION GUIDE OF MFG-2000 Series

miFl-LLOUMEPA ) IMPL-CL0UM | IMIFL-LLIUM | IVIEL AR IV P

Technology Acbitrary f DDS  Arbitrary / DDS  Arbitrary  DDS  Arbitrary / DDS  Arbitrary f DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS  Arbitrary / DDS
CHANNEL Analog Channel 2 2 2 2 2 1 1 1 1 1 1
ISOLATED DESICN Isolated - v v v v v b v v ¥ v
RF RF Generatror Frequency = 320MHz 160MHz Z . 320MHz 160MHz - g E =
FREQUENCY Frequency Range 200MHz GO0MHz E0MHz 60MHz 30MHz 60MHz 60MHz 30OMHz 20MHz 20MHz 10MHz
Frequency Resolution TpHz TuHz TpHz TpHz TuHz TuHz TpHz TpHz TuHz TpHz TuHz
Sample Rate 250Ms/s 200MSa/s 200MSafs 200MSa/s 200MSa/s 200MSafs 200MSafs 200MSzfs 200MSafs 200MSz/s 200MSa/s
BB Repetition Rate 125MHz T00MHz 100MHz T00MHz T00MHz 100MHz T00MHz T00MHz T00MHz 100MHz 100MHz
Memory Length 16k Points 16k Points 16k Points 16k Points 16k Points 16k Polnts 16k Points 16k Paints 16k Points 16k Points 16k Points
Vertical Resolution 14-bit 14-bit 14-bit 14-bit 14-bit T4-bit 14-hit 14-bit 14-hbit 14-bit 14-bit
Amplitude Range (@500) TmVpp-10vpp  TmVpp-10Vpp  TmVpp-10Vpp TmVpp-10vpp  TmVpp-10¥pp TmVpp-10vpp TriVpp~1QVpp TmVpp-10vpp TmVpp-10vpp ImVpp-10vpp TmVpp-10Vpp
DC Offset (@500) £5Vpk [ACHD) 25Vpk (AC+DQ) £5Vpk (AC+DC) #5Vpk (ACHDC) +5Vpk (ACHDC) 45Vpk (AC+DQ) 25Vpk (ACHDC) 45Vpk (ACHDC) #5Vpk (ACHDC) £5Vpk (ACHDC) 25Vpk (AC+DC)
OUTPUT Attenuator = x g 3 . z : - 5 5
Amplitude Unit Vpp,Vrms,dBm VppVrmsdBm Vpp,Vrms,dBm VppVrmsdBm VppVrmsdBm VppVrmsdBm Vpp,VrmsdBm VppVrmsdBm VppVrmsdBm VppVrms,dBm Vpp,Vrms,dBm
Impedance Switch 500/ HIZ 500/ Hi-Z 500 / HiZ 500 / HI-Z 500 f Hi-Z 500/ Hi-Z 500 / HI-Z 500 / HI-Z 500 f Hi-Z 500 / HIZ 500 f HiZ
i GUT CMOS Output S = & : = & 5 2 = = =
TTL Output{Sync Output v v v v v v v v v v v
SQUARE Square Rise/Fall Time <15ns <15ns <15ns <15ns <15ns <15ns <15ns <15ns <15ns <15ns <15ns
CHARACTERISTIC Square Duty Cycle 0.01%-99.99% 0.01%-99.99% 0.01%-99.99% 0.01%-99.99% 0.01%-99.99% 0.01%-99.99% 0.019%-99.99% 0.01%-99.99% 0.01%-99.99% 0.01%-99.99% 0.01%-99.99%
PULSE Pulse Width 20ns~999.9ks  20ns-999.9ks  20n5-999.9ks  20ns-999.9ks  20ns-999.9ks  20ns-999.9ks  20ns-999.9ks  20ns-999.9ks  20ns-999.9ks  20ns-999.9ks  20ms-999.5ks
CHARACTERISTIC Duty Cycle 0.01%-99.99% 0.01%-99.99% 0.01%-99.59% 001%-99.99% 0.01%-99.99% 0.01%-99.99% 0.01%-99.99% 001%-99.99% 0.01%-99.99% 0.01%-99.99% 0.01%-99.99%
Leading and Trailing Edge Time 10ns~20s 10ns-20s 10ns-20s 10ns~20s 10ns~20s 10ns~20s 10ns~20s 10ns~20s 10ns-20s 10ns~20s 10ns-20s
Sine v v A v v v v v v v
Square v v v v v v v v v a
Triangle/Ramp v v v v v v v v v v v (&)
e i Pulse v v v v v v v v v v N %
Nolse v v N v v v \ v v v v O
Harmonic - - - - - - - - wr
Burst v v v v v v v v - - -
pC = - ¥ = P = - g <
SWEEP FUNCTION Sweep v v ¥ v v v v v v - - 5
AM v v v ¥ v v v v v - w—
2] v v L v v v v ¥ v £ i
PM v v v v v v v v v . -
siGBtLATON FSK v ¥ ¥ v v v v v v E: =
ASK(RF Channel) v v v . : v v - E z
PSK(RF Channel) v b v 3 z v = L »
PWM v v v v v v v v ¥ - -
SUM v v v v v v v v v -
COUNTER FUNCTION | Counter v v v v v ¥ v ¥ v -
Ext. Trigger Input v v v v v v v v v e 5
Ext. Modulation Input i v v v v v v v v
OTHERS Trigger Output v v v v v v v v v - =
Modulation Output
Marker Output v v v v v v v .
POWER AMPLIFIER Power Amplifier, Inout,Output v - v
GPIB(Including option) - - - - - - - - - -
USB Host ¥ ¥ v v v ¥ v v v v ¥
INTERFACE USB Device v v v v v ¥ ¥ v v v v
LAN By Model) v v v v v . . . . .
DISPLAY Display 43"TFTLCD  43°TFTLCD 43" TFTLCD  43"TFTLCD  43"TFTLCD 43" TFTLCD  43°TFTLCD 43" TFTLCD  43"TFTLCD  43"TFTLCD 43" TFTLCD
Voltage Display v ¥ v v ¥ L4 Wi v v v N
DSO LINK DSO Link v v v v v - . . - .
STORAGE MEMORY Internal Storage Memory 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups
LABVIEW LabView Driver v v v v v v v v v v v
POWER Power Source ACI0D~ 240V ACIO0-240V  ACI00-~ 240V ACIO0- 240V ACIOD~ 240V ACIOD-240V  ACI00-~240V  ACI00~ 240V  ACI00-240vV  ACIO0~240V  ACI00 - 240V
Power Consumption 30W-30W I0W-B0W I0W-B0%W J0W-300 I0W-B0W J0w-B0W I0W-B0W 30W-B0W 30wW-800W 30W-B0W I0W-EOW
Page Page C16-22 C1622 Cl6-22 C1622 Cl622 C1622 C1622 Cl1622 C€1622 Cl6-22 Cl6-22
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ARBITRARY FUNCTION GENERATOR

ARBITRARY FUNCTION GENERATOR SELECTION GUIDE OF AFG-2000 Series

Technology Arbitrary / DDS Arbitrary / DDS Arbitrary [DDS  Arbitrary / DDS Arbitrary / DDS Arbitrary {DDS  Arbitrary / DDS
CHANNEL Analog Channel 2 1 1 1 1 1 1
RF RF Generatror Frequency
FREQUENCY Frequency Range TuHz ~ 25MHz 0.1Hz ~ 25MHz 0.1Hz ~ 12MHz 0.1Hz - 5SMHz 0.1Hz ~ 25MHz 0.1Hz ~ 12MHz 0.1Hz ~ 5MHz
Frequency Resolution TuHz 0.1Hz 0.1Hz 0.1Hz 0.1Hz 0.1Hz 0.1Hz
Sample Rate 120MSa/s 20MSays 20MSafs 20MSajs 20MSa/s 20MSafs 20MSajfs
o Repetition Rate 60MHz 10MHz 10MHz T10MHz 10MHz 10MHz 10MHz
Memory Length 4k Points 4k Points 4k Points 4k Points 4k Points 4k Points 4k Points
Vertical Resolution 10-bit 10-bit 10-bit 10-bit 10-bit 10-bit 10-bit
1mVpp - 10Vpp (= 1mVpp ~ 10Vpp (= TmVpp - 10Vpp (=
Amplitude Range (@500} 20MHz) 20MHz) 1mVpp~10vpp  TmVpp ~ 10Vpp 20MHz) TmVpp~10Vpp  TmVpp ~ 10Wpp
1mVpp ~ 5Vpp (>20MHz) 1mVpp ~ 5Vpp (>20MHz) 1mVpp ~ 5Vpp (>20MHz)
+5Vpk (AC+DC) (= +5Vpk (AC+DC) (= +5Vpk (AC+DC) (=
ouTPUT DC Offset (@500) M1z 20M 5Vpk (AC+DC)  5Vpk (AC+DC) 20MHz) +£5Vpk (AC+DC)  45Vpk (AC+DC)
+2.5Vpk (AC+DC) +2,5Vpk (AC+DC) +2.5Vpk (AC+DC)
(>20MHz) {(>20MHz) {(>20MHz)
Attenuator
Amplitude Unit Vpp, ¥rms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm  Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm  Vpp, Vrms, dBm
Impedance Switch 500 / HI-Z 500 / HI-Z 500 [ HI-Z 500 / HI-Z 500 / HI-Z 500 / HI-Z 500 [ HI-Z
FAN OUT Pt
TTL Output/Sync Output v v v v v v
SQUARE Square Rise/Fall Time <25ns <25ns <25ns <25ns =25ns <25ns =25ns
CHARACTERISTIC Square Duty Cyde 19~ 99% 1% ~ 99% 19%-99% 1% - 99% 1%~ 99% 1% ~99% 19~ 99%
PULSE Pulse Width 20ns~1999.9s
CHARACTERISTIC Duty Cycle
Leading and Trailing Edge Time
Sine v v v v v v v
Square v v ¥ v v v v
Triangle/Ramp v v v v v v v
BASIC WAVEFORM
Pulse v v v v ¥ v N
Noise v v v v v v ¥
Burst v
SWEEP FUNCTION Sweep v v v v
AM [ Modulation v v
FM v Y v
PM v
MODULATION = L e z v
ASK
PSK
PWM
SUM v
COUNTER FUNCTION | Counter v v
Ext. Trigger Input v v
Ext. Modulation Input v v
OTHERS Trigger Output v
Modulation Output v v v
Marker Output
GPIB({Including option)
USB Host v v v
INTERFACE USB Device v v v v
LAN
RS232C
Display 35" TFT LCD 3.5" 3-Color LCD 3.5" 3-Color LCD  3.5" 3-Celor LCD 3.5" 3-Color LCD 3.5 3-Color LCD  3.5" 3-Color LCD
i Voltage Display v v v v v v v
DSO LINK DSO Link v X X X X X X
STORAGE MEMORY Internal Storage Memory 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Croups 10 Groups
LABYIEW LabV¥iew Driver v v v v v v v
POWER Power Source ACT00 - 240V ACI00 ~ 240V ACI00 ~ 240V ACTO00 ~ 240V AC100 ~ 240V ACI00 ~ 240v ACI00 -~ 240V
Power Consumption 25W 25VA 25VA 25VA 25VA 25VA 25VA
Page C23-25 C23-25 C23-25 C23-25 C23-25 C23-25 C23-25
Good Will Instrument Ce., Ltd. | Simply Reliable




ARBITRARY FUNCTION GENERATOR

ARBITRARY FUNCTION GENERATOR SELECTION GUIDE OF AFG-100/200 Series

Technology Arbitrary | DDS Arbitrary / DDS Arbitrary / DDS Arbitrary / DDS
CHANNEL Analog Channel 2 2 1 1
FREQUENCY Frequency Range TuHz ~ 25MHz TuHz ~ 25MHz TuHz ~ 25MHz TuHz ~ 25MHz

Frequency Resolution TuHz TuHz TuHz TpHz

Sample Rate 120MSa/s 120MSa/s 120MSa/s 120MSa/s
Aag Repetition Rate 60MHz 60MHz 60MHz 60MHz

Memory Length 4k Points 4k Points 4k Points 4k Points

Vertical Resolution 10-bit 10-bit 10-bit 10-bit

Amplitude Range (@500)with USB 1mVpp~ 2.0Vpp 1mVpp~ 2.0Vpp TmVpp~ 2.0Vpp 1mVpp~ 2.0Vpp

Amplitude Range(@500)with DC power TmVpp ~ 2.5Vpp TmVpp ~ 2.5Vpp TmVpp ~ 2.5Vpp TmVpp - 2.5Vpp

DC Offset (@500) £1.25Vpk (AC+DC) £1.25Vpk (AC+DC) £1.25Vpk (AC+DC) £1.25Vpk (AC+DC)
outett Attenuator - -

Amplitude Unit Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm Vpp, Vrms, dBm

Impedance Switch 500 / Hi-Z 500 / Hi-Z 500 / Hi-Z 500 / Hi-Z
FAN OUT SHOF S =

TTL Output/Sync Output v v v v
SQUARE Square Rise/Fall Time =10ns =10ns =10ns =10ns
CHARACTERISTIC Square Duty Cycle 1% ~ 99% 1% ~ 99% 1% ~ 99% 1% ~ 99%
PULSE Pulse Width 20ns~1999.65 20ns~1999.6s 20ns~1999.6s 20ns~1999.6s
CHARACTERISTIC Duty Cycle :

Leading and Trailing Edge Time = #

Sine v N v v

Square v v v v
BASIC WAVEFORM | Lngie/Ramp L v 5 v

Pulse v v \ v

Noise N v v v

Burst v v v v
SWEEP FUNCTION Sweep v v v ¥

AM/Modulation v N v v

FM v ¥ N ¥

PM v v v N
MODULATION i ¥ y ¥ id

ASK .

PSK - -

PWM - =

SUM v v v v

GCV Function - -

VCF Function - -
COUNTER FUNCTION Counter - -

Trigger Output z =
OTHERS Modulation Output = -

Marker Output =

GPIB({Including option) - -
INTERFACE N o . - . _

USB Device v v ¥ v

RS-232C - -
DISPLAY i - -

Voltage Display % % v %
DSO LINK DSO Link - -
STORAGE MEMORY Internal Storage Memory 10 Groups 10 Groups 10 Groups 10 Groups
LABVIEW LabView Driver - -

Power Supply[Option) v : v 5
POWER Power Source DC sV DC sV DCsv DC sV

Power Consumption Tow 1ow Tow 10w
Page Page C26-27 C26-27 C26-27 C26-27

USB MODULAR ARBITRARY FUNCTION GENERATOR SOLUTION FOR ORDERING

Stand-alone Operation

GPA-501 /502, GTL-246 optien

GPA-501/502, GTL-246 option

GPA-501/502, GTL-246 option

GPA-501/502, GTL-246 option

Collocation with GDS-2000A Series DSO

DS2-FH1, GPA-5(01 {502 option

D52-FH1 option

D52-FH1, GPA-501 {502 option

DS2-FH1 option

Page
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SIGNAL SOURCES - AFG-3000 Series

30MHz/20MHz Arbitrary Function Generator

AFG-303X/302X

](G ]LAN Iepn 1uss 1,,,‘;,"“

EEATURES

% 1MHz ~ 20 or 30MHz, 20Vpp. 1 or 2 Channel (s)

* Arbitrary Waveform 250MSa/s, 16-bit Resolution,
8M Memory Depth

# Isolation Channel Circuit Design

#* Synchronized Phase Operates up to 6 Units and
12 Channels

* Harmonic Signal Generator

* Dual Channel Models Support SUM Modulation,
Coupling, Tracking, and Phase Functions

# Pulse Waveform Parameters Can be Set
Independently

* Built-in AM/FM/PM/FSK/PWM/SUM
Modulation, Sweep and Burst Functions

* Built-in Medical and Automotive Electronic
Waveforms

* Built-in 1/Q baseband Waveform on AFG-3032/
3022

* Provide USB/LAN/GPIB (Optional) Instrument
Control Interface

Good Will Instrument Co., Ltd. | Simply Reliable

GW Instelc AFG-303X/302X arbitrary function generators include 20MHz/30MHz single isolated channel and 20/30
MHz dual isolated channel models, designed to meet industry, scientific research, and education applications. Mot
only output channel is earth ground isolation, dual channel models are also independently earth ground isolation,
which is suitable for floating circuits (up to £42V). Without taking grounding reference into consideration, each
channel of dual channel models can be operated independently and multi ARB units can output simultaneously,
Applications are, for instance, the ignition control or transmission device of automotive electronics. The series
features sample rate of 250MSa/s, 16-bit resclution, and 8M point memory depth arbitrary waveform characteristics.
Users can rebuild maximum 8M memory depth waveforms through using a GW Instek digital storage oscilloscope
with the built-in DSOLink function of the AFG-303X/302X .

The series supports synchronized phase for multi channel operation and the maximum phase synchronization
operation is up to 6 units and 12 channels. 10 MHz atomic clock frequency standard can be input via external signal
source to elevate precision for frequency output. The series supports frequency sweep and amplitude sweep that can
also integrate functions, including linear/logarithm, one-way (saw tooth) ftwo-way (triangle) waveforms, continuous/
single trigger/gated trigger to meet various application requirements by applying different sweep methods. Frequency
sweep tests the frequency response of electronic compaonents such as filter and low frequency amplifier. Amplitude
sweep simulates vibration tests (requires a vibration tester), and it also conducts aging tests of various materials and
linearity tests of low frequency amplifier.

The main features of the AFG-303X/302X include output amplitude from 1mVpp to 10Vpp (connected with a 50 ohm
load); frequency range from TpHz to 20MHz or 30MHz; 1uHz frequency resolution; and built-in sine, square, pulse,
triangle, ramp, DC voltage, harmonic and noise. The waveform width, rise edge time and fall edge time of pulse
waveform can be adjusted flexibly. Pulse waveform, with duty cycle from 0.017% to 99.983%, can be applied as trigger
signals. Users can conduct arbitrary editing via 65 built-in function waveforms, The series supports AM/FM/PM [FSK/
PW/M modulation, frequency sweep, amplitude sweep and burst to satisfy industrial application requirements. Dual
channel models provide SUM modulation, coupling, tracking, and phase to meet the test requirements of differential
signal, phase control and amplifier distortion. Built-in 8th harmonic signal generator simulates harmonic signal of
switching power supplies and it also tests EMI power filter characteristics. The AFG-303X/302X provides free arbitrary
waveform editing software (AWES) for users to quickly edit waveforms from the built-in diagrams so as to execute
measurements.

SPECIFICATIONS
] AFG-3031 AFG-3032 AFG-3021 AFG-3022
CHANNELS
1 | 2 1 | 3
_ FEATURES

1/O Signal Ground for
the Instrument Chassis

Each of the Signal

| Connector shells for charnel output(s}, Sync uulﬁut 10MHz REF Input, Moed Input and
Mod output are isolated from the instrument's chassis. Maximum allowable voltage on
isolated connector shells is +42 Vpk. (DC + AC Peak)

Ground of CH1/CH2 - ‘ Iaclated - ‘ Isolated
Standard Waveforms Sine, Square, Triangle, Ramp, Pulse, Noise, Harmonic, DC

ARBITRARY WAVEFORMS

Sample Rate 250 MSays

Repetition Rate 125MHz

Waveform Length 8M points

Amplitude Resolution 16 bits

Non-Volatile Memory Ten 8M waveforms (1)

User define Output Section Any section from 2 ~ 8M points

Trigger Infinite/Manual [External

Built-in Arbitrary Sine, Square, Ramp, Sinc, Exp Rise, Exp Fall, BC, Pulse, Abstan, Havercosine, Sinever, Abssin,

Waveforms Haversine, Stair_down, Abssinehalf, N_pulse, Stair_UD, Ampalt, Negramp, Stair_up, Attalt,
Rectpuls1, Stepresp, Diric_even, Roundhalf, Trapezia, Diric_odd, Sawtoot, Tripuls1, Causpuls1,
Sinetra, Dlorentz, Ln, Sqrt, Since, Lorentz, Xsquare, Gauss, Arccos, Arctan, Sech, Arccot, Arctanh,
Sinh, Arcese, Cosh, Tan, Arcsec, Cot, Tanh, Arcsin, Cse, Arcsinh, See, Barthannwin, Chebwin,
Kaiser, Bartlett, Flattopwin, Triang, Blackman, Hamming, Tukeywin, Bohmanwin, Hann, Cardiac,
EQQG, EEG, EMG, PLETH, RESP, ECC1, ECG2, ECG3, ECG4, ECGS, ECC6, ECGY, ECGS, ECCH,
ECG10, ECGI1, ECG12, ECC13, ECG14, ECG15, LFPULSE, TENST, TENS2, TENS3, ICNITICN,
SP, VR, TP, TP2ZA, TP28B, TP3A TP3B, TP4, TP5A, TP5B

Note: It is required to update the ARE dalta first prior to enabling both Medical (Cardiac, EQG, FEC, EMG, PLETH, RESP,
ECGT, ECGZ, FCO3, ECCGH, FCGS, FCGE, FCGZ, ECGE, FCGS, ECGI0, FCGH, FCGIZ, ECCIE, ECC 14, ECGTS, LFPULSE,
TENST, TENSZ, TENS3) and Autoblec (IGNITION, SP, VR, TP1, TPZA, TP2B, TP3A, TP3B, TP4, TPSA, TPSE ) waveforms.

1Q WAVEFORMS

Source Random, Fixed Pattern

Type ASK, MSK, FSK, 2FSK, 4FSK, 8FSK, BPSK, QPSK, DQPSK, OQPSK, pi/4-QPSK,
pl,“l DQF’SK SF‘SK1 'ISAPSK 32APSK 16QAM, 32QAM, 64QAM

FREQUENCY CHARACTERISTICS

Sine/Square 1pHz ~ 30MHz 1uHz ~ 30MHz 1pHz ~ 20MHz 1aHz ~ 20MHz
Pulse - lpHz -~ 25MHz TuHz - 25MHz TuHz - 20MHz TuHz — 20MHz
Triangle/Ramp 1uHz ~ TMHz
Resolution 1pHz
Accuracy Stability £1 ppm 0~ 50C ; =0.3 ppm 18 - 287C
Aging £1 ppm, per 1 year
Tolerance =1 pHz
OUTPUT CHARACTERISTICS (2)
Amplitude Range 1 mVpp ~ 10 Vpp (into 50Q); 2 mVpp to 20 Vpp (into open-circuit)
Accuracy | & 1% of setting =1 mVpp (at 1 kHz [ into 500 without DC offset)
Resolution | 0.1 mV or 4 digits
Flatness 0.1dB <10 MHZ; 0.2 dB 10 MHz ~ 30 MHz (sinewave relative to 1 kHzfinte 5002)

Units Vpp, Vrms, dBm,

Range £5 Vpk ac + dc {into 50Q) ; 10Vpk ac +dc (into open circuit)

Accuracy 1% of setling + 2 mV+ 0.5% of amplitude

Waveform Output Impedance | S0Q typical (fixed); = 10MQ (output disabled)

SYNC Qutput Protection | Short-circuit protected ; Overload relay automatically disables main output
Cround Isolation| 42Vpk max.

Offset

Level TTL-compatible into=1k0
Impedance | 500 nominal
SINE WAVE CHARACTERISTICS
Harmonic Distortion(5) -60 dBec DC ~ 1 MHz, Ampl<3 Vpp; -55 dBc DC ~ 1 MHZ, Ampl=3 Vpp

-45 dBe TMHz ~ 5 MHz, Ampl>3 Vpp; -30 dBc SMHz ~ 30 MHz, Ampl>3 Vpp

Total Harmonic Distortion | =0.2%+0.1mVrms; DC - 20 kHz

Spurious{non-harmonic)(s) | -60 dBc DC-1 MHz; -50 dBc 1MHz-20MHz;
-50 dBe+ 6 dBcjfoctave 1TMHz~30MHz{AFC-3031/30320nly)
Phase Noise <-110dBe/Hz typical, 15 kHz offset, fc = T0OMHz




SPECIFICATIONS

AFG-3032/3022

AFG-3031 | AFG-3032

AFG-3021

AFG-3022

SQUARE WAVE CHARACTERISTICS

Rise/Fall Time
Overshoot
Asymmetry(@50% duty)

Variable Duty Cycle

Jitter

=8 ns (3)
< 5%
1% of period+1 ns

20.0%-80.0%, = 25 MHz; 20.0%~80.0% , = 20 MHz
40.0%-60.0% , 25~30MHz

000 %+525ps<2 MHz; 0.1%+75ps>2 MHz

Linearity
Variable Symmetry

| RAMP CHARACTERISTICS

< 0,!9€Tof;eak_output
0% ~ 100% (0.1% resolution}

PULSE CHARACTERISTICS

Pulse Width 20ns — 999,830s (Extended maode 0.00ns~1,000ks"); Width-0.625 x [(Rise Time-0.6ns)+
(Fall Time-0.6ns)]=0; Period = Width-0.625 x [(Rise Time-0.6ns}+ (Fall Time-0.6ns)]
Duty Setting Range 0.0179 ~ 99.983% (Extended mode 0.00005%~100,0000% ")
Period 40ns - 1,000,000s
Rise Time and Fall Time” | 9.32ns ~ 799.80ks
Resolution 0.0001%
QOvershoot <5%
Jitter 100 ppm + 50 ps
_Noise S
Noise Type Gaussian
Moise Bandwidth 100MHz equivalent bandwidth
HARMONIC

Harmonic Order
Harmonic Type

=8

Even, Odd, All, User ; Amplitude and Phase ¢an be set for all harmonics

AM and AM(DSB-5C)

Carrier Waveforms Sine, Square, Triangle, Ramp, Pulse, Noise, Arb
Modulating Waveforms Sine, Square, Triangle, Up/On Ramp
Modulating Frequency 2 mHz ~ 20 kHz
Depth 0% ~120.0%
Source Internal / External
FM
Carrier Waveforms Sine, Square, Triangle, Ramp
Modulating Waveforms Sine, Square, Triangle, Up/Dn Ramp
Modulating Frequency | 2 mHz ~ 20 kHz
Peak Deviation DC ~ 30 MHz (1pHz resolution) DC-20 MHz (1pHz resolution)
Source Internal / External
_PM .
Carrier Waveforms Sine, Triangle, Ramp
Modulating Waveforms Sine, Square, Triangle, Up/Dn Ramp
Phase Deviation 0°~ 360°, 0.1° resolution
Modulating Frequency 2 mHz ~ 20 kHz
Source Internal
PWM
Carrier Waveforms Square
Modulating Waveforms Sine, Square, Triangle, Up/Dn Ramp
Modulating Frequency 2 mHz - 20 kHz
Deviation 0% ~ 100.0% of pulse width, 0.19 reselution
Source Internal / External
PSK
Carrier Waveforms Sine, Square, Triangle, Ramp
Modulating Waveforms 509 duty cycle square
Internal Rate 2 mHz to 1 MHZ
Frequency Range DC ~ 30 MHZ DC~20 MHZ
Source Internal / External
ADDITIVE MODULATION (SUM)
Carrier Waveforms Sine, Triangle, Ramp, Pulse, Noise
Modulating Waveforms Sine, Square, Triangle, Up/Dn Ramp
Ratio 0% ~ 100% of carrier amplitude, 0.01% resolution
Modulating Frequency 2 mHz ~ 20 kHz
Source Internal [ External
FSK
Carrier Waveforms Sine, Square, Triangle, Ramp
Modulating Waveforms 509 duty cycle square
Internal Rate 2mHz ~1 MHz
Frequency Range DC~ 30 MHz DC ~ 20 MHz
Source

Internal / External

AFG-3031/3021

MNote : 1. A total of ten waveforms can be stored(Every
waveform can composed of 8M points maximum)

15

Add 1/10 th of output amplitude and offset
specification per«C for operation outside of
0-C~28+C range(1-year specification)

w

. Edge time decreased at higher frequency

=

Sine and square waveforms above 25 MHz are
allowed only with an "Infinite" count

(v}

. Harmonic distortion and Spurious noise at low
amplitudes is limited by a -70 dBm floor

m

Loss may occur if the pulse width is beyond the
setting range of the normal mode. The pulse may
vanish at times.

P,

Rise time and Fall time should be 20.01% of pericd.

Simply Reliable | Good Will Instrument Co., Ltd.
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30MHz/20MHz Arbitrary Function Generator

SPECIFICATIONS
AFG-3032/3022 Rear Panel AFG-3031 AFG-3032 AFG-3021 AFG-3022
_ SWEEP
Waveforms Frequency Sweep : Sine, Square, Triangle, Ramp; Amplitude Sweep : Sine, Square,
Triangle, Ramp, Pulse, Noise, ARB
Type Frequency, Amplitude
Functions Linear or Logarithmic
Direction Up or Down
Start/Stop Frequency Any frequency within the waveform's range
Sweep Time 1 ms~ 5005 (1 ms reselution)
Trigger Mode Single, External, Internal
Trigger Source Internal [ External
BURST
Waveforms Sine, Square, Triangle, Ramp, Pulse, Noise
Frequency 1 pHz ~ 30 MHz (4) | 1 pHz ~ 30 MHz (4) | 1 pHz — 20 MHz | 1 pHz - 20 MHz
Burst Count 1~ 1,000,000 cycles or Infinite
Start | Stop Phase -360.0+~ +360.0- (0.1 resolution)
Internal Period 1ps~500s
Gate Source External Trigger (pulse waveforms can only be used in gate mode)
Trigger Source Single, External or Internal Rate
Trigger Delay N-Cycle, Infinite : 0 pus = 100s (1us resolution)
EXTERNAL MODULATION INPUT
Type AM, AM(DSB-5C), FM, PWM, Sum
Voltage Range + 5V full scale
Input Impedance 10k
g Frequency DC-20kHz |
i) Modulation Output Yes ] = Yes I e
g Type AM, AM(DSB-SC), FM, PM, PWM, Sum, Sweep
3 Amplitude Range = 1vpp
8 Impedance > 10kQ typical
= EXTERNAL TRIGGER INPUT
Type For FSK, Burst, Sweep, N Cycle ARB
l Input Level TTL Compatibility
Slope Rising or Falling (Selectable)
Pulse Width =100 ns
Input Rate DC~1 MHz
W Input Impedance 10k, DC coupled
6 LATENCY
o Sweep | <1 ps (typical); Burst : < 0.55 ns (typical); ARB : <(27.5/sample rate}+274ns
oD JITTER
@] Sweep | 2.5 ps ; Burst: 1 ns, except pulse, 300 ps
(7] 10MHz REFERENCE OUTPUT
w—d Qutput Voltage 1 Vp-p / 50 0 square wave
<C Output Impedance 50 Q, AC coupled
2 Output Frequency 10MHz
) 10MHz REFERENCE INPUT
7, Input Voltage 0.5Vpp ~ SVpp
Input Impedance 1k ©, unbalanced , AC coupled
Input Frequency 10MHz £ 10Hz
Waveform Sine or Square (50+5% duty)
Ground Isolation 42¥pk max.
EXTERNAL-SYNC
Phase Delay (max.) Series Connection : 39+(N-2) x 39 425nS; Parallel connection : {N-1) x6 225n5
{where N=number of connected units)
Maximum Number Series Connection : 4 ; Parallel Connection : 6
of Connected Units
Applicable Functions Sine, Square, Triangle, Pulse, Ramp, Harmonic, MOD, Sweep, Burst
Store{Recall 10 Croups of Setting Memories
Interface GPIB(Optional), LAN, USB
Display 4.3 inch TFT LCD, 480 x 3 (RGB) x 272
GENERAL SPECIFICATIONS
Power Source ACI00 -~ 240V, 50 ~ 60Hz
Power Consumption S0VA | 85VA [ SOVA | 85VA
Operating Environment Temperature to satisfy the specification : 18 ~ 28-C; Operating temperature : 0 ~ 40-C;
Relative Humidity : = 80%, 0 —40°C ; = 70%, 35 —~40°C; Installation category : CAT 11
Operating Altitude 2000 meters
Pollution Degree IEC 61010 Degree 2, Indoor Use
Storage Temperature -10— 70-C, Humidity: = 709
Di ions & Weight 265 (W) x 107 (H) x 374 (D)mm, Approx. 4kg

MNote : The specifications apply when the function generator is powered on for at least 30 minutes under +20°C—+30°C.

ORDERING INFORMATION

AFG-3031 30MHz Single channel Arbitrary Function Generator
AFG-3032  30MHz Dual channel Arbitrary Function Generator
AFG-3021  20MHz Single channel Arbitrary Function Generator
AFG-3022 20MHz Dual channel Arbitrary Function Generator

ACCESSORIES :

Quick Start Guide x 1, CD-ROM with AFG software and user manual x 1
GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm x 1 (only AFG-3031/3021)
GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm x 2 (only AFG-3032/3022)
Opt.01 GPIB Interface GRA-432  Rack Adapter Kit
GTL-246  USB Type A to Type B cable
'FREE DOWNLOAD

Good Will Instrument Co., Ltd. | Simply Reliable G el A/bikes vy isvalvion Boking Sitiarn




CIRCUIT DESIGN FOR GROUND ISOLATION AMONG OUTPUT/INPUT TERMINAL, INSTRUMENT CHASSIS, AND DUAL CHANNELS

Channel 1, channel 2, reference 10 MHz input, synchronization and modulation input/output

QUTPUT

connector grounding are isolated from instrument chassis. The output channels of dual channel
models are independently isolated. These connectors can sustain maximum isolation voltage up
to +42Vpk (DC+ AC peak value) to earth ground that is ideal for floating circuit tests. Multi units
output can be achieved without factoring in grounding reference issue. Applications include
ignition controller or transmission devices of automotive electronics. The built-in DC bias voltage
of the AFG-3000 Series can be applied on various waveforms. The DC bias voltage is +5V

under 500 load. For automotive electronic applications require higher DC bias voltage such as
ignition controller or transmission devices, the external power supplies can be used to bring up

the DC bias voltage to +42Vpk (DC+ AC peak value).

B MULTI CHANNEL SYNCHRONIZED PHASE OPERATION

EXT REF |
(Cptional)

BNC/ BNC T-dWider gyc T-dvider gne

Master Slave Slave

L———— Max. 6 Units —————

Method one uses reference frequency output (REF OUT) and reference
frequency input (REF IN), 50 ohm BNC cable (RG-58A/U) and T type BNC
connector to connect up to 6 units to conduct synchronized phase operation.

Users can implement multi channel synchronized phase operation
up to 6 units and 12 channels (AFG-3032/3022). There are two
methods to execute synchronized phase applications. Under
different frequency, master unit can synchronize each channel and
modulate individual phase.

HARMONIC SIGNAL GENERATOR

st rneg  momone  wee

jAMrL 200 Ve [fmase DO

L0

Harmonic Signal Generator Harmonic Signal

Harmonic signal generator simulates the harmonic signal of
switching power supplies and conducts characteristics tests on
EMI power filter. Users can set order number and phase for
harmonic signals to obtain desired signals. The above diagrams

show 8th harmonic signal.

EXT REF
(Optional)

Master Slave Slave Slave

e Max. 4 Units —

Method two uses reference frequency output (REF OUT) and reference
frequency input (REF IN) }, 50 ohm BNC cable (RG-58A/U) to connect
up to 4 units to conduct synchronized phase operation.

At 10 MHz reference frequency input (REF IN) connector,
users can input 10 MHz atomic clock frequency standard via
external signal source to enhance precision for frequency output.

EM) PULSE GENERATOR

Pulse Generator Pulse Signal

The output frequency for pulse reaches 25 MHz and its duty cycle
is from 0.017% to 99.983%. Users can set pulse width, duty cycle,
rise edge time, fall edge time and edge time to support trigger
signal. The following diagrams show settings for pulse signal.

Simply Reliable | Good Will Instrument Co., Ltd.
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30MHz/20MHz Arbitrary Function Generator

I VERSATILE OUTPUT WAVEFORM SELECTIONS

Square Triangle
Pulse Noise DC Voltage Arbitrary Waveform

MEDICAL APPLICATION WAVEFORMS

Cardiac ECGT ECG2 ECG3

AUTOMOTIVE ELECTRONIC WAVEFORMS

SIGNAL SOURCES - AFG-3000 Series

Ignition 1SO7637-2 TP3A 1SO7637-2 TP3B 1SO7637-2 TP2B
There are standard waveforms for the series such as sine, square, commonly used automotive electronic waveforms allow users
triangle, ramp, pulse, noise, DC voltage. In addition, 102 built-in to easily select desired waveforms.

waveforms, including medical application waveforms and

I 1QBASEBAND WAVEFORM OUTPUT FUNCTION FOR AFG-3032/3022

S NATE  LESONE Ay AL ™ we SYMOOL ILATE  1SSO0 My e e VM BATH | DSSEIAN AN e VML LATE | IS A L e
O Ottaen | A0 Wos | 0 MO0 Veu HATE) ) PO | B Ve ORI Ve BATE) — OOt I Ve RN Ve WATR) 1 OO | B Ve O GO0 Ves WATK) Voo
1 P A T e muTe  mATIRAL L - L L R} AL waoAn T VL
BATA [ IOVATION 1 000D W GATA e BATA RANM BATA RAIEM

FSK MSK PSK QAM
The CH1 and CH2 0fAFG—3032;’22 provide the IQ baseband 8PSK), APSK(16APSK, 32APSK), QAM (16QAM, 32QAM,
waveform outputs, which include ASK, MSK, FSK(2FSK, 4FSK, 64QAM), etc. New IQ waveform commands are also available
8FSK), PSK{BPSK,QPSK,DQPSK,QQPSK,pi/4 QPSK,pi/4DQPSK, in the user manual.

cn Good Will Instrument Co., Ltd. | Simply Reliat



I MODULATION FUNCTION

Type: AM

Type:
Source: INT
Shape: Sine

AN

Type: FSK Type:
Source: INT

Frequency-shift Keying Modulation

The series supports AM, FM, PM, FSK, PWM and SUM
modulation. Modulation source can be from inside or outside.

BEM SWEEP FUNCTION

asitiries  uioeoom otz
Anary, | Phann

(OC OMset 880 Ve

(S 4000 Ven
Sty 1000 Voo
[Swesp Tma 1000 S

TR Tioe | Typemiet| Sl ]

Amplitude Sweep Setting

Amplitude Sweep Signal

The series supports frequency sweep and amplitude sweep that
can also integrate functions, including linear/logarithm, one-way
(saw tooth)/two-way (triangle) waveforms, continuous/single
trigger/gated trigger to meet various application requirements
by different sweep methods. Frequency sweep carries out tests

I BURSTFUNCTION

il frmo  1eam000m iy

AMPL__1EW Yew |Phase 00 *
(6C Ofenr 000 Vs

Cyelex 3 Cye

{Dudy 0 e

Periad 0000 mi2T

Burst Setting

Source: INT
Shape: Sine

Frequency Modulation

PWM
Source: INT
Shape: Sine

Pulse Width Modulation

Type: PM
Source: INT
Shape: Sine

Phase Modulation

Type: SUM
Source: INT
Shape: Sine

Sum Modulation

Applications include the baseband of communications
systems, motor control and light adjustment, etc.

| ROTTR [T
AMPL 200 Ve | Phase
(bE oftuet 000 Ve

| Stare A00nN0  He
St 1000000010 Wz
[Sweep Temee 1000 SEC

.

Frequency Sweep Setting Frequency Sweep Signal

on the frequency response of electronic components such as
filter and low frequency amplifier. Amplitude sweep simulates
vibration tests (requires a vibration tester), and it also
conducts aging tests of various materials and linearity tests
of low frequency amplifier.

Burst Signal

The series supports N-period or gated trigger. Phase angle, duration time, frequency, waveform infinite can be adjusted to meet

non-continuous output applications.

Simply Reliable | Goaod Will Instrument Co., Ltd.
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SIGNAL SOURCES - AFG-3000 Series
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30MHz/20MHz Arbitrary Function Generator

B FLEXIBLE ARBITRARY WAVEFORM EDITING

Four methods to obtain arbitrary waveforms

® Front Panel Operation ® CSVfile Upload
6 gonen
FREQ: 244.14062500000 kHz|AMPL: 10,00 Ve - B c e ————
lRﬁTEZQ-OQUUDO MHz | DC Offset  0.00 Voc 1 Start: 0 oo PRin oV MUl e g
e MO O L Sewer Ui\ Buu (| 2 Length: 629 2
3 Sample Rate: 20000000 ?:::-u?a?s
o ;‘;l.““.'h Rate 200000000
5 328 X
6 655 963
7 s83 830
....... 1310
Supports CSV file
Via single unit's panel, arbitrary waveforms can be selected,
edited, stored, recalled, output, triggered from 65 built-in Support CSV file upload produced by MATLAB and Excel.
waveforms.
® Direct Waveform Reconstruction (DWR) ® Arbitrary Waveform Editing PC Software
T "
us ” L foue” SEDSEERENDE . V2
Digaal Signal &
=
NRIO
Bipolas AM]
Prrudotemary

Manchiiter

Differential Manchestes

Rs232

Direct Waveform Reconstruction from the DSO A Sinc Waveform with Caussian Noise Digital Signal
Collocate with GDS series digital oscilloscopes to retrieve waveforms Use AWES to edit complex waveforms. The software supports
and upload them to arbitrary generator to achieve direct waveform waveform mathematical operation. The waveform series
reconstruction. includes Uniform Noise, Gaussian Noise, Rayleigh Noise,
various digital codes such as non zero code, Manchester and
RS-232, etc.

@ CORRELATED FUNCTIONS OF DUAL CHANNEL OUTPUTS

Differential Signal Sine and Cosine Signal Square Signal Phase Adjustment

AFG-3032/3022 models support independent channel or correlated channel applications. Four correlated functions are

provided including SUM modulation, coupling, tracking, and phase.

* SUM modulation combines two signals and outputs the signal #* Tracking function produces differential signal with same
via one single channel. Combining noise and sine waveform to frequency, same amplitude, and 180 degree phase
execute speaker's distortion test is one of the applications. difference.

* Coupling function arbitrarily sets ratio and difference for * Phase function arbitrarily sets phase parameters between
frequency and amplitude between two channels to realize a two channels such as simulating sine/ cosine/square
simultaneous effect for all parameters of dual channel. The signal phase adjustment.

example is amplifier using third order interpolation point(IP3)
measurement to simulate signal output of two different
frequency oscillators.

Good Will Instrument Co., Ltd. | Simply Reliable
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The AFG-3081/3051 is an Arbitrary Waveform and Digital-Synthesized Function Generator designed for industrial,
scientific research and educational applications. The series comes with bandwidth of 80MHz for AFG-3081 and
50MHz for AFG-3051. The AFG-3081/3051, featuring 200MSa/s sample rate, 100MHz repetition rate by true

LRNE

TAIWAN EXCELLENCE
012

AFG-3081/3051

€ o [0 2.

FEATURES

* Wide Frequency Range From 1uHz~80/50MHz

* T Hz Frequency Resolution Throughout Full
Range

* Standard Waveform : Sine, Square, Triangle,
Ramp, Pulse, Noise

* Built-In AM, FM, PWM, FSK, Sweep, Burst
Functions

* 16bit, 200MSa/s, 1M-Point Deep Arbitrary
Waveform

* DWR (Direct Waveform Reconstruction)
Capability

* Arbitrary Waveform Editing PC Software

* 4,3" High Resolution LCD Display

* GPIB, RS-232C, USB Host/Device
Standard Interfaces

point-by-peoint edit, 16-bit ve;

rtical resolution and 1M points waveform length, is a very useful and flexible signal

source to meet diversified application needs in the market today.

The user-friendly operation, the On-Screen Help, and the multiple ways of arbitrary waveform editing make
AFG-3081/3051 just a plug-and-play equipment. The point by point waveform data entry or standard waveform clip
piling through front panel operation, the CSV file waveform data download, the direct waveform reconstruction
through DSO waveform data import, and the PC software edited waveform download are the 4 methods available
for arbitrary waveform editing.

A 4.3-inch high resolution TFT LCD in the AFG-3081/3051 front panel is used to display waveform and set parameters,

The large and high-resolutio

n screen is especially useful when the arbitrary waveform construction is done through

front panel operation. The impedance of AFG-3081/3051 can be selected between 50 Ohm and Hi-Z to ensure right
impedance compatibility between AFG and DUT.

AFG-3081 AFG-3051

WAVEFORMS

Standard Waveform

Sine, Square, Ramp, Pulse, Noise, DC, Sin(x) /x, Exponential Rise, Exponential Fall,
MNegative Ramp

ARBITRARY WAVEFORMS

ARB Function

Sample Rate
Repetition Rate
Waveform Length
Amplitude Resolution
MNon-Volatile Memory

Builtin

200 MSafs

100MHz

1M points

16 bits

Ten 1M waveforms *1

User define Output Section | Any section from 2 to TM points
User define Mark Output Any section from 2 to 1M points
FREQUENCY CHARACTERISTICS
Range |Sine, 5q 80MHz | s0MHz
Triangle, Ramp | TMHz
Resoluti TpHz
Accuracy | Stability 1 ppm 0~ 507
Aging +1 ppm, per 1 year
| ] <lpHz
OUTPUT CHARACTERISTICS 2
Amplitude Range 10 mVpp to 10 Vpp( into 5001); 20 mVpp to 20 Vpp(open-circuit)
Accuracy %1% of setting £1 mVpp (at 1 kHz,>10 mVpp)
Resolution 0.1 mV or 4 digits
Flatness =19 (0.1dB)<10MHz; =29(0.2dB)1 OMHz=50M Hz: =109% (0.9 dB)50M Hz—
. FOMHz; +20%(1.9dB)70MHz-80MHz (sinewave relative to TkHz)
Units Vpp, Vrms, dBm
Offset Range £5 Vpk ac +dc (into 5002); +10Vpk ac +dc (Open circuit)
Accuracy 19 of setting + 2 mV+ 0.5% of amplitude
Waveform Output Impedance 500} typical (fixed); =10M (] (output disabled)
Protection  Short-circuit protected;overload relay auto-matically disables main output
SYNC Output Level TTL-compatible into=1k ()

Impedance 5002 nominal

SINEWAVE CHARACTERISTICS

Harmonic Distortion 5

Total Harmonic Distortion
Spurious {non-harmonic)+s
Phase Noise

-60dBec DC-T1MHz, Ampl<3Vpp

-55dBe DC~1MHz, Ampl=3Vpp

-45dBc TMHz~-5MHz, Ampl=3Vpp

-30dBc SMHz-80MHz, Ampl=3Vpp

<0.2%+0.1rmVrms DC — 20 kHz

—60dBc DC~1MHz; —50dBc 1 MHz~20MHz; —50d Bc + 6dBcfoctave 1MHz~80MHz
< -65dBc typical 10MHz, 30kHz band; < -47dBc typical 80MHz, 30kHz band

SQUARE WAVE CHARACTERISTICS

Modulating Waveforms
Modulating Frequency
Depth

Source

RisefFall Time <8ns 3

Duty Cycle 20%~80%

Overshoot < 5%

Asymmetry 1% of period+1ns

Variable Duty Cycle 20.0%:~80.0% < 25MHz; 40.096-60.0%, 25~-50MHz; 50.0% (Fixed), 50~-80MHz

Jitter 0.0196 « 525ps < 2MHz, 0.7% + 75ps = 2MHz

RAMP CHARACTERISTICS

Linearity < 0.1% of peak output

Variable Symmetry 0%6-100%

PULSE CHARACTERISTICS

Period 20ns — 2000s

Pulse Width 8ns —1999.9s
Minirrium Pulse Width: 8ns when FREQ=50MHz; 5% of setting period when FREQ=6.5MHz
Resolution: Tns when FREQS50MHz; 195 of setting period when FREQS6.5MHz

Overshoot <5%

Jitter 100 ppr =50 ps

AM MODULATION

Carrier Waveforms Sire, Square, Triangle, Ramp, Pulse, Arb

Sine, Square, Triangle, Up/Dn Rarmp
2mHz E 20kHz P B

0% ~ 120.0%

Internal / External

FM MODULATION

Carrier Waveforms

Sine, Square, Triangle, Ramp

Modulating Waveforms Sine, Square, Triangle, Up/Dn Ramp

Modulating Freq ¥ 2mHz - 20kHz

Peak Deviation bC ~ 80MHz DC ~ 50MHz
Source Internal / External

P M

Carrier Waveforms Square

Modulating Waveforms Sine, Square, Triangle, Up/Dn Ramp

Meodulating Frequency 2mHz ~ 20kHz

Deviation 0% ~ 100.0% of pulse width

Source Internal { External

FSK

Carrier Waveforms Sine, Square, Triangle, Ramp, Pulse

Modulating Waveforms 50% duty cycle square

Internal Rate 2 mHz ~ 100 kHz

Frequency Range DC — 80MHz [ DC-50MHz
Source Internal {External

Simply Reliable | Good Will Instrument Co., Ltd.

SIGNAL SOURCES - AEG-3000 Series

Cc14



SIGNAL SOURCES - AFG-3000 Series

C15

80MHz/50MHz Arbitrary Function Generator

Rear Panel

k3

. Atotal of ten waveforms can be stored {Every
waveform can composed of 1M points maximurm)

*

[

. Add 1/10th of output amplitude and offset
specification per °C for operation outside of 0°C-28°C
range (1year specification)

*3. Edge time decreased at higher frequency

#4_Sine and square waveforms above 25MHz are allowed
only with an "Infinite” count

*5. Harmenic distortion and Spuricus noise at low
amplitudes is limited by a -70 dBm floor

AFG-3081/3051

SPECIFICATIONS
AFG-3081 AFG-3051
SWEEP
Waveforms Sine, Square, Triangle
Type Linear or Logarithmic
Source Internal {External
Start/Stop FREQ 100pHz ~ 80 MHz [ 100pHz ~ 50MHz
Sweep Time 1ms ~ 500s
Trigger Single, External, Internal
Marker Falling edge of Mark signal (Programmable frequency)
Source | Internal/External
BURST
Waveforms Sine, Square, Triangle, Ramp
Frequency TpHz — 80MHz *4 | TpHz~ 50 MHz *4
Burst Count 1~ 1000000 cycles or Infinite
Start/Stop Phase -360.0 ~ +360.0"
Internal Period Trms — 500s
Gate Source External Trigger
Trigger Source Single, External or Internal Rate
Trigger Delay N-Cycle, Infinite : 0s ~ 85s
EXTERNAL MODULATION INPUT
Type for AM, FM, Sweep, P\WM
Voltage Range =5V full scale
Input Impedance 10k02
Frequency | DC~20kHz
EXTERNAL TRICGER INPUT
Type for FSK, Burst, Sweep
Input Level ITL Compatible
Slope Rising or falling {selectable)
Pulse Width =100 ns
Input Impedance 10k(2,DC coupled
Latency Sweep: <10us(typical); Burst: <100ns{ty;ica|]
Jitter Sweep: 2.5us; Burst: 1ns; except pulse, 300ps
MODULATION OUTPUT
Type for AM, FM, Sweep, PWM
Amplitude Range: 21Vpp; Impedance: =10k (] typical (fixed)
TRIGGER OUTPUT
Type | for Burst, Sweep
Level TTL Compatible into 5002
Pulse Width =450 ns
Maximum Rate 1 MHz
Fan-out 24 TTL load
Impedance 5002 typical
MARKER OUTPUT
Type for ARB, Sweep
Level TTL Compatible inta 501
Fan-out 24 TTL load
Impedance 50107 typical
Store/Recall 10 Groups of Setting Memaories
Interface GPIB, RS-232C, USB Host/Device

Display 4.3 inch TFT LCD; 480 x 3(RGB) = 272
SYSTEM CHARACTERISTICS
Function Change: Standard>102ms, Pulse>660ms, Built-In Arb>240ms

Configuration Times

. ) {typical) Frequency Change: 24ms; Amplitude Change: 50ms;Offset Change: 50ms
*6. Arb Download Times : Select User Arb: < 25 for 1M points; Modulation Change: < 200ms
Arb Download Times | Binary Code: GPIB/RS-232C (115 Kbps), USB(Device)
(typical) ASCII Code: USB(Host)*s
Binary Code ASCII Code GEMERAL SPECIFICATIONS
Power Consumption | B65VA
Typical Gﬁ?;ﬁzgc {DLE:UE} (ﬂf:t] Operating Environment | Temperature to satisfy the specification: 18 — 28° C; Operating temperature: 0 — 40°C
! P Relative Humidity: £80%, 0 ~ 40°C, £70%, 35 ~ 40°C; Installation category: CAT I
1M points 189 Sec 34 Sec 70 5ec Operating Altitude 2000 meters
< Pollution Degree IEC 61010 Degree 2, Indoor Use
i;;‘z points 32 ;fc ‘;;‘: -;‘; iec Storage Temperature | 10 ~ 70°C, Humnidity: S70%
Poliits S8 it POWER SOURCE

64K points 16 Sec 3 Sec 6 Sec ACTO00 — 240V . 50 — 60Hz

16K points 7 Sec 830ms | 1340 ms | POWER CONSUMPTION

8K points 6 Sec 490ms 780mS5 G5VA

4K points 6 Sec 365mS 520 ms DIMENSIONS & WEIGHT

2K points 5 Sec 300mS 390 ms 265 (W) x 107 (H) x 374 (D)mm, Approx. dkg

Good Will Instrument Co., Ltd. | Simply Reliable

ORDERING INFORMATION

AFG-3081 BOMHz Arbitrary Function Generator  AFG-3051 50MHz Arbitrary Function Generator
ACCESSORIES :

CD (User manual + Software) x 1, Quick Start Guide x 1, Power Cord x 1, GTL-110 Test Lead x 1

OPTIONAL ASSESSORIES
GTL-232 RS-232C Cable

CTL-246 USE Cable, USB 2.0 A-B Type Cable, 4P
GTL-248 GPIB Cable (2.0m)

PC Software Arbitrary Waveform Editing Software

GTL-250 GPIE Cable, Double Shielded, 600mm
GRA-432 Rack Adapter Kit




Multi-Channel Function Generator

MFG-2000 Series

(€€ [ |use L,

FEATURES

* Maximum Five Output Channels
= 2 Equivalent Performance Arbitrary Channels
Frequency : TmHz~10/20/30/60/200MHz
« RF Channel Frequency (FG/ARB/MOD) : 160/320MHz
» Pulse Generator Frequency : 25MHz

« Power Amplifier : Low Frequency, SHz~100kHz,20dB
J20W (limited by current setting}

#* True Point by Point Output Arbitrary Waveform
Function: MFG-2220HM Sample Rate: 250MSa/s,
Repetition Rate: 125MHz; Other models Sample
Rate: 200MSa/s, Repetition Rate: 100MHz, 14-bit
Resolution, 16k Points Memory Depth

* Earth Ground Isolation Design Among /O
Terminals and Instrument Chassis
(MFG-2220HM Excluded)

* Frequency Counter : 150MHz, 8-bit Frequency
Resolution

* AM/FM/PM/ASK/FSK/PSK/SUM/PWM
Meodulation

* Built-in Medical and Automotive Electronic
Waveforms

* USB Host/USB Device/LAN (MFG-22XX only)

* 4.3 Inch TFT Color Display

MFG-2220HM Rear Panel

The MFG-2000 series is a multi-channel function generator, which has up to 5 simultaneous output
channels, including CH1 and CH2 equivalent performance dual channel arbitrary function generator
with the maximum 200MHz for both channels; RF signal generator, a

standard AFG, which produces the maximum 320MHz sine wave and various modulation RF signals;
pulse generator, whose frequency reaches 25MHz; power amplifier, which is ideal for audio range. The
above-mentioned five different functionality channels are separately or totally allocated on 11 models,
which extend from the basic single-channel AFG with pulse generator models to five-channel models
so as to satisfy various educational and industrial applications.

The AFG channel of the MFG-2000 series outputs sine, square, and triangle, etc. The series features
true point by point output arbitrary aveform characteristics of 200 MSa/s sample rate, 100MHz
waveform repetition rate, 14-bit resolution, and 16k points memory depth. The MFG-2220HM offers
up to 250MSa/s sample rate and 125MHz repetition rate. Some models provide various modulation
methods such as AM/FM/PM/FSK/PWM. Sweep, Burst, Trigger, 150MHz Frequency Counter and
25MHz pulse generator are also available for some models. Synchronized dual channel models
provide correlated functions, including synchronization, delay, sum, and coupling. RF signal generator,
a complete AFG signal source (including ARB), features various modulations, Sweep, and digital
modulations such as ASK and PSK and its sine wave frequency is up to 320MHz. A full-function pulse
generator with 25 MHz is equipped to all models and its pulse width, rise edge time, fall edge time are
adjustable that can be applied as trigger signals. Independent input/output power amplifier with 20W,
20dB, 5Hz~100KHz bandwidth, and distortion less than 0.1% can be applied to the audio application.

The overall design of the MFG-2000 series (MFG-2220HM excluded) is earth ground isolation among
output/input terminals and instrument chassis that can only be found in high-level signal sources. The
output channels can sustain maximum isolation voltage up to +42Vpk (DC+ AC peak value) to earth
ground that is ideal for floating circuit tests. Multi-unit outputs can be executed without factoring in
grounding reference issue. There is no additional isolation requirement for experiments such as “full-
wave rectification” and “voltage doubler” which are easy and safe. An external power supply can bring
up the DC bias voltage to +42Vpk to meet the requirements of higher DC bias voltage such as
automotive and educational applications.

The AFG of the MFG-2000 series collocating with AWES {Arbitrary Waveform Editing Software) allows
users to easily and quickly edit arbitrary waveforms. DWR ({Direct Waveform Reconstruction) allows
users to collocate with GDS series digital oscilloscopes to retrieve waveforms and upload them to
arbitrary generator to achieve direct waveform reconstruction. 102 built-in waveforms allow users to
edit arbitrary waveforms and to output the whole segment or divided segments.

With the multi-functionality channels, the MFG-2000 series provides different industrial sectors with
special dual channel waveforms, 1Q modulation signals, low-frequency vibration simulation,
automotive sensors, AM/FM broadcast signals, PWM motor or fan control signals, pulse
synchronized signals, pulse noise, audio circuit or devices such as speaker tests. The series is ideal for
various fields, including scientific research, education, research and development, production and

quality control.

The MFG-2000 series can maximally and simultaneously output five
functional channels. The functionalities of each channel are as follows:

Channet 1
TuHz-200MHz
max. FG With
Channel 2 250MSals ARB
max,
Sanrdl 200MSals ARB
Pulse 25MHz Full Function pulse Generator
Generator (Frequency /Width/duty Cycle /Rise and Fall Edge adjustable)
Power 20W Power Amplifier
Amplifier (20W (RL=B0)20dB/SHz-100kHz/<0.1% (Ampl >1Vpp 20Hz~20kHz)

* ASK, PSK are standard equipped in MFG-2220HM

Simply Reliable | Good Will Instrument Co., Ltd.
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Multi-Channel Function Generator

SPECIFICATION
CH1 CH2 25MHz RF Generator Power Modulation/Sweep/

(Function With ARB) | (Function With ARB) | Pulse Generator | (Function With ARB) | Amplifier | Burst/Frequency Counter
MFG-2110 ® 10MHz .
MFG-2120 ® 20MHz L
MFG-2120MA ® 20MHz L) * .
MFG-2130M ® 30MHz L L]
MFG-2160MF ® 50MHz . ® 160MHz L]
MFG-2160MR ® 60MHz . ® 320MHz .
MFG-2230M ® 30MHz ® 30MHz L .
MFG-2260M ® 50MHz ® 60MHz . o
MFG-2260MFA ® 60MHz ® 60MHz e ® 160MHz . .
MFG-2260MRA ® 60MHz ® 50MHz . ® 320MHz L
MFG-2220HM ® 200MHz ® 200MHz . e
CH1/CH2
WAVEFORMS Standard Sine, Square, Triangle, Ramp, Pulse, Noise
ARBITRARY Arb Function Built-in
FUNCTIONS Sample Rate 200 MSas ; MFG-2220HM:250MSa/s

Repetition Rate 100MHz ; MFG-2220HM:125MHz

Waveform Length 16k points

Amplitude Resolution 14 bits

Non-volatile Memory 10sets 16k points(1)

User-defined Output Section From point 2 — 16384
FREQUENCY Range MFG-2220HM:Sine:200MHz (Max.};Square:60MHz(Max.}; Triangle,Ramp:5 MHz;Others:Sine:60MHz (Max.)

Square:25MHz{Max.);Triangle,Ramp:1MHz

CHARACTERISTICS | Resolution 1HHz

Accuracy Stability +20 ppm

Aging +1 ppm, per 1 year

Tolerance =TuHz

OuTPUT
CHARACTERISTICS
(2)

OFFSET

 WAVEFORM '

OUTPUT

SYNC OUTPUT

Amplitude Range

Accuracy
Resolution
Flatness

Units

Range

Accuracy
Impedance
Protection
Ground Isolation
Range

Impedance
Ground Isolatl

SINE WAVE
CHARACTERISTICS

@)

Harmonic
Distortion

Total Harmonie Distortion

TrmVpp — 10 Vpp(into 50£}) ; 2mVpp — 20 Vpp (open-circuit)

MFG-2220HM : TmVpp ~ 10Vpp S20MHz ; TmVpp ~ 5Vpp =70MHz ; TmVpp ~ 2Vpp £120MHz ;
1mVpp — 1Vpp = 200MHz(into 5002)

+2% of setting =1 mVpp (at 1 kHz/into 500} without DC offset)

0.1mV or 4 digits

+1% (0.1dB) =1MHz; = 3% (0.3dB) =50 MHz; + 16% (1.5dB} =60MHz (sinewave relative to
1 kHz/into 500), MFG-2220HM: + 1% (0.1dB) <10MHz; = 2% (0.2dB) <60 MHz

= 4% (0.4dB) =100MHz; = 8% (0.3dB} =160MHz; £ 10% (1dB} =200MHz; (sinewave relative to
1 kHz/into 50Q)

Vpp, Vrms, dBm

+5 Vpk AC + DC (inta 500); £10Vpk AC + DC (open circuit)

+(1% of setting + SmV + 0.5% of amplitude}

5002 typical (fixed); > TOME} (output disabled)

Short-circuit protected; Overload relay automatically disables main output

42Vpk max (MFG-2220HM excluded)

TTL-compatible inta>1kQ

500) standard

42Vpk max (MFG-2220HM excluded)

~60dBc DC - 200kHz, Ampl = 0.1 Vpp

—55dBec 200kHz -1 MHz, Ampl = 0.1 Vpp ; —45 dBc TMHz - 10 MHz, Ampl = 0.1Vpp ;
-35dBc  10MHz ~ 30MHz, Ampl = 0.1Vpp ; 27 dBc 30MHz ~ 60MHz, Amipl > 0.1Vpp
MFG-2220HM:<—60 dBc <200kHz ; <55 dBc 200kHz -1 MHz ; <45dBec 1MHz - 10 MHz;
<-35dBc 10MHz ~ 30MHz ; <-30 dBc 30MHz ~ 200MHz ; {at 1Vpp/into 500} without DC offset)
<0.1% (Ampl>1Vpp) DC~100 kHz

SQUARE WAVE RisefFall Time <15ns ; MFG-2220HM:<6ns

CHARACTERISTICS | Overshoot <3%
Asymmetry 1% of period +5 ns
Variable duty Cycle 0.01% ta 99.99% (limited by the current frequency setting)
Jitter 20ppm +500ps(4)

RAMP Lin‘earity = 0.1% of peak output

_CHARACTERISTICS | Variable Symmetry 096~ 100%

PULSE Frequency TuHz ~ 25MHz

CHARACTERISTICS | pulse Width =120nS ; MFG-2220HM =10nS (limited by the current frequency setting)
Variable duty Cycle 0.01% — 99.99% (limited by the current frequency sefting}
Overshoot <5%
Jitter 20pprn + 500ps (4)

PULSE GENERATOR

PULSE GENERATOR | Amplitude TmVpp ~ 2.5 Vpp (inte 50Q) ; 2mVpp ~ 5 Vpp (open-circuit)
Offset +1 Vpk AC + DC (inta 500} ; 22Vpk AC + DC (Open circuit)
Frequency TuHz ~ 25MHz
Pulse Width 20nS ~ 999 7ks (limited by the current frequency setting)
Variable duty Cycle 0.1% ~ 99.9% (limited by the current frequency setting)
Leading and Trailing Edge Time(5) | 10nS ~ 205(1ns resolution) (limited by the current frequency and pulse width settings}
Overshoot <3%
Jitter 100ppm + 500ps(4)

RF GENERATOR

ARBITRARY ARB function Built-in

FUNCTIONS Sample Rate 200 MSa/s
Repetition Rate 100MHz
Waveform Length 16k points
Amplitude Resolution 14 bits
User-defined output section From point 2~16384
Jitter 20ppm +5ns

Good Will Instrument Co., Ltd. | Simply Reliable



SPECIFICATION
FREQUENCY Range Sine: 1uHz~160MHz{DDS)/1uHz~60MHz(ARB) for MFG-2X0XMF ; TuHz~320MHz(DDS)/
CHARACTERISTICS TuHz~60MHz(ARB) for MFG-2XXXMR
Square: 25MHz({max); Triangle, Ramp: TMHz
Resolution 1LHz
Accuracy Stability 20 ppm
Aging 1 ppm, per 1 year
Tolerance 21 Hz
OUTPUT Amplitude{into 50{7) 1mVpp to 2 Vpp (MFG-2XXXMF);1mVpp to 1 Vpp (MFG-DOXMR)
CHARACTERISTICS(2)| Accuracy 2% of setting +1 mVpp(at 1 kHzfinto 50Q without DC offset)
Resolution 1mV or 3 digits
Flatness £19(0.1dB) = 1MHz; £3%(0.3dB) S50 MHz; =109%(0.9dB) S 160MHz; +35%(3.5dB) S 320MHz
(sinewave relative to 1 kHzfinto 500))
OFFSET 11 Vpk AC +DC (into 50Q) ;22Vpk AC +DC (Open circuit)
WAVEFORM OUTPUT| Impedance 500 typical(fixed); >10MQ (output disabled)
SINE WAVE Harmenic Distortion -60 dBe <200kHz ; -55 dBc 200kHz~1 MHz ; -45 dBc 1MHz~10 MHz; -30 dBc 10MHz~320MHz
CHARACTERISTICS(3)| Total Harmonic Distortion < 0.1% (Ampl>1Vpp) DC~100 kHz
SQUARE WAVE Rise/Fall Time <15ns
CHARACTERISTICS | Overshoot <5%
Asymmetry 1% of period +5 ns
Variable duty Cycle 0.019% to 99.99% (limited by the current frequency setting)
) | Jitter 20ppm+500ps(4)
RAMP Linearity < 0.1% of peak output
CHARACTERISTICS | Variable Symmetry 0% to 10096
MODULATION/ Modulation Type AM,FM,PM,FSK,PWM (The detail same as CH1 modulation specification)
SWEEP Sweep type Frequency
Source INT/EXT (INT only for AM,FM,PM, PWM)
Modulating Frequency Sine-DDS 5us~327.68mS (Resolution:5uS); Sine-ARB 2mHz~20kHz (Resolution:1mHz)
PSK Carrier Waveforms Sine-DDS
(MFG-2220HM also | Modulating Waveforms 50% duty cycle square
provided) Internal Frequency 2mHzto 1 MHz
Phase Range 0°~ 3600°
o | Source Internal / External
ASK Carrier Waveforms Sine-DDS
(MFG-2220HM also Modulating Waveforms 50% duty cycle square
provided) Internal Frequency 2mHz to 1 MHz
Amplitude Range TmVpp to 10Vpp
Source Internal [ External
POWER AMPLIFIER
POWER AMPLIFIER | Inputl| ance 10K0)
Input 1.25Vpmax
Wol'iing Mode Cc'“m"t Voltage
Oulput Power (RL=8() ZDW uare)
Output 12.5Vpm
Output Current el
Rise/Fall Time <2.5uS
Full Power Bandwidth 5Hz ~100kHz
Overshoot 5%
Total Harmonic Ddistortion < 0.1% (Ampl >1Vpp); 20Hz ~ 20 kHz
Ground Isolation 42Vpk max
ADVANCED FUNCTIONS
AM MODULATION | Carrier Waveforms Sine, Square, Triangle, Ramp, Pulse, Arb
Modulating Waveforms Sine, Square, Triangle, Upramp, Dnramp
Modulating Frequency 2mHz - 20kHz ; MFG-2220HM : 2mHz — 50kHz(Int) ; DC - 20kHz ; MFG-2220HM : DC — 50kHz (Ext)
Depth 0% ~ 120.0%
Si Internal / External
FM MODULATION | Carrier Waveforms Sine, Square, Triangle, Ramp
Modulating Waveforms Sine, Square, Triangle, Upramp, Dnramp
Modula‘hng H'equeﬂq 2mHz ~ 20kHz ; MFG-2220HM : 2mHz ~ 50kHz(Int) ; DC ~ 20kHz ; MFG-2220HM : DC ~ 50kHz (Ext)
Peak Devi DC to max Frequer!qr MFG-2220HM: DC ~ 0.5%max frequency
Source Intemal { External
PM Carrier Waveforms Sine, Square, Triangle, Ramp
Modulating Waveforms Sine, Square, Triangle, Upramp, Dnramp
Modulation Frequency 2mHz ~ 20kHz ; MFG-2220HM : 2ZmHz — 50kHz(Int) ; DC ~ 20kHz ; MFG-2220HM : DC ~ 50kHz (Ext)
Phase Deviation 0" ~ 360.0°
S Internal { External
SUM Carrier Waveforms Sine, Square, Triangle, Ramp ; MFG-2220HM: Sine, Square, Triangle, Pulse Ramp Naise
Modulating Waveforms Sine, Square, Triangle, Upramp, Dnramp
Modulation Frequency 2mHz ~ 20kHz ; MFG-2220HM : 2mHz ~ 50kHz(Int) : DC ~ 20kHz ; MFG-2220HM : DC ~ 50kHz (Ext)
SUM Depth 0% ~100.09%
Source Internal / External
PWM Carrier Waveforms Square
Modulating Waveforms Sine, Square, Triangle,Upramp, Dnramp
Modulation Frequency 2mHz - 20kHz ; MFG-2220HM : 2mHz ~ 50kHz(Int) ; DC ~ 20kHz ; MFG-2220HM : DC - 50kHz (Ext)
Phase Deviation 09 ~ 100.09 pulse width
Source Internal f External
T FSK | Carrier Wavefarms Sine, Square, Triangle, Rarmp, Pulse
Modulating Waveforms 50% duty cycle square
Internal Frequency 2mHzto 1 MHz
Frequency Range 1 WU Hz to rmax frequency
Source Internal / External
SWEEP Waveforms Sine, Square, Triangle, Ramp
Type Linear or Logarithmic
Sweep Direction Sweep up or sweep down
Start/Stop Freq 1uHz to rmax frquency
Sweep Time 1ms to 500s

II'IFI iy

liable | Good Will Instrument Co., Ltd.
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SPECIFICATIONS

Source
Trigger
Marker
Source

Multi-Channel Function Generator

Internal | External

Single, External, Internal

Marker signal on falling edge (programmable)
Internal / External

BURST | Waveforms Sine, Square, Triangle, Ramp
Frequency Max Frequency 25MHz
Pulse Count 1--1000000 Cycles or intfinite
Start/Stop Phase -360.0"~ +360.0°
Internal Frequency 1us-—-500s

TRIGGER DELAY

Gate Source
Trigger Source

NCycle, Infinite

External Trigger
Single, External, Internal

051005

EXTERNAL Type For FSK, Burst, Sweep
TRIGGER INPUT Input Level TTL Compatibility

Slope Rising or Falling(Selectable)

Pulse Width =100ns

| Input Impedance 10kQ, DC coupled

EXTERNAL Type For AM, FM, PM, SUM, PWM
MODULATION Voltage Range +5V full scale
INPUT Input Impedance 1002

Frequency DC ~ 20kHz (MFG-2220HM : DC ~ 50KHz)

| Ground Isolation
TRIGGER OUTPUT

A2Vpk max(MFG-2220HM excluded)

Type For ARB, Burst, Sweep
Level TTL Compatible inte 500
Pulse Width =450ns ; MFG-2220HM : =100ns
Maximum Rate TMHz
Fan-out =4 TTL Load
Impedance 500 Typical
REFERENCE INPUT | Input Voltage 0.5Vpp to SVpp
{MFG-2220HM only) | Output Impedance k0 ,unbalanced ,AC coupled
Input Frequency 26.8436MHzz10Hz
Waveform Since or Square (50:5% duty)
REFERENCE OUTPUT| Output Voltage 3.3Vpp square wave
(MFG-2220HM only) | Output Impedance 50 AC coupled
Output Frequency 26.8436MHz
FREQUENCY Range SHz - 150MHz
COUNTER Accuracy Time Base accuracys]count
Time Base +20ppm (23°C5°C)
Resolution The maximum resolution is : 100nHz for 1Hz, 0.1Hz for 100M Hz
Input Impedance 1kQ 1 pf
Sensitivity 35mVrms ~ 30Vms (5Hz - 150MHz)
Ground Isolation 42Vpk max(MFG-2220HM excluded)
Dual Channel | Phase <180+ ~180+ Synchrenize phase
Function Track CH2=CH1
(CH1/CH2) Coupling Frequency (Ratio or Difference); Amplitude & DC Offset
Dsolink Vv
OTHER Store/Recall 10 Groups of Setting Memaries
Interface LAN (MFG-22XX Series only), USB
Display 4.3 inch TET LCD, 480 x 3 (RGB) x 272
GENERAL Power Source AC 100240V, 50~60Hz

SPECIFICATIONS

Power Amplifier Source
Power Consumption
Operating Environment

DIP switch, AC 100~120V/AC 220~240V, 50~60Hz (MFG-2120MA, MFG-2260MFA, MFG-2260MRA only)

30W or 8OW (With power amplifier)

Temperature to satisfy the specification : 18 ~ 28°'C ; Operating terperature : 0 ~ 40" C ; Relative humidity:

= 80%, 0 ~40°C, = 70%, 35 ~ 40°C ; Installation category : CAT Il

Operating Altitude 2000 Meters
Pollution Degree IEC 61070 degree 2, Indoor use
Storage Temperature S10-70°C, Humidity : =70%

| Dimensions & Weight

266 (W) x 107 (H) x 293(D) mm ; Approx. 2.5kg

The specifications apply when the function generator is powered on for at least 30 minutes under +20°C—+30°C
Mote : {1). A total of ten waveforms can be stored. {Every waveform can be composed of a maximum of 16k points)
(2). Add 1/10th of output amplitude and offset specification per °C for eperation outsice of 0°C to 28°C range
(1-year specification)
(3). DC offset set to zero
(4). |itter specification for RF Generator: 20ppm +3ns
(5). Only Pluse channel support

ORDERING INFORMATION

MFG-2110 10MHz Single Channel Arbitrary Function Generator with Pulse Generator

MEG-2120 20MHz Single Channel Arbitrary Function Generator with Pulse Generator

MFG-2120MA  20MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation, Power Amplifier

MFG-2130M 30MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation

MFG-2160MF  60MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation, 160MHz RF Signal Generator

MFG-2160MR  60MHz Single Channel Arbitrary Function Generator with Pulse Generator, Modulation, 320MHz RF Signal Generator

MFG-2230M 30MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation

MFG-2260M 60MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation

MFG-2260MFA  60MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation, 160MHz RF Signal Generator, Power Amplifier
MFG-2260MRA  60MHz Dual Channel Arbitrary Function Generator with Pulse Generator, Modulation, 320MHz RF Signal Cenerator, Power Amplifier
MFG-2220HM  200MHz Dual Channel Arbitrary Function Generator with Pulse Cenerator, Modulation

ACCESSORIES :

Quick Start Guide x 1, CD-ROM with MFG Software ard User Manual x 1

GTL-101 BNC-Alligator test lead x 1 (MFG-2110/2120/2120MA/2130M/2160MF 2160MR)
GTL-101 BNC-Alligator test lead x 2 (MFG-2230M (2260M [2260MFA/2260MRA)

GTL-110 BNCeable x 2 (MFG-2220HM)

OPTIONAL ACCESSORIES

GTL-246 USB Type A to Type B cable

FREE DOWNLOAD

PC Software Arbitrary Waveform Editing Software

Good Will Instrument Co., Ltd. | Simply Reliable



“ CIRCUIT DESIGN FOR GROUND ISOLATION AMONG OUTPUT/INPUT TERMINALS AND INSTRUMENT CHASSIS

=+ BNC Cable
A

g

:_;.—;_J Poiat A : Centes conducior oo cutpet BNC cable
] i o Poimt B : Outside shield on ontpat BNC cable

Connection diagram for MFG connecting with a power supply
to increase D.C. bias voltage to +42Vpk (DC+ AC peak value).

A PULSE GENERATOR

Each model of the series has a built-in pulse generator and its
output frequency reaches 25 MHz. Users can set pulse width,
duty cycle, rise edge time, and fall edge time to support trigger
signal.

The pulse width can be fine-tuned to the minimum of 20ns and
the leading/trailing edge times can be set independently to the
minimum of 10ns.

I  POWER AMPLIFIER

Bandwidth
DC - 100kHs

Irnprist Ot
Ground beobation

20W/20dB power amplifier, which has a bandwidth of DC~100kHz
and less than 0.1% distortion. The low frequency power amplifier

can be applied as an audio amplifier or a driver amplifier for
piezoelectric components (collocating with an impedance
transformer, 20W output) and conducts power component

characteristics tests, magnetization characteristics tests(B-H curve)

of magnetic materials such as ferrite and amorphous materials
(collocating with an impedance transformer, 20W output)

Output channels, synchronization and modulation input/output
connector grounding are isolated from instrument chassis.
These connectors can sustain maximum isolation voltage up to
+42Vpk (DC+ AC peak value) to earth ground that is ideal for
floating circuit tests. Multi-unit outputs can be executed without
factoring in grounding reference issue.

The built-in DC bias voltage of the MFG-2000 series can be
applied on various waveforms. The DC bias voltage is +5V under
50 ohm load. An external power supply can be used to bring up
the DC bias voltage to +42Vpk (DC+ AC peak value) for higher
DC bias applications.

(* MFG-2220HM excluded )

RF SIGNAL GENERATOR

ASK PSK

A FM A PSSP Sweep,
Burat. Trgger, Frequency
Coumes

ARB (200nh

Chancel Other Waveform

Triangle, Ramp 18

Square 29k

Srowow FREQ. pw 320MHZ max |

RF signal generator is a full function AFG signal source. Identical
to CH1/CH2, it can output sine, square, ramp, pulse, noise, etc.
Its sine wave frequency reaches 160MHz or 320MHz. And its true
point by point output arbitrary waveform function supports

200 MHz sample rate, 100MHz waveform repetition rate, 14 bit
resolution, 16k point memory depth, frequency sweep and various
modulation methods such as AM/FM /PM [FSIK/PWM /PSK/ASK.
RF signal generator can be applied as a high frequency arbitrary
waveform generator, simulated signals of analog or digital
broadcast stations or carrier signals of local oscillator.

AM/FM Demodulator

@___évm_ngcm AM/FM Signal ==+ﬂ-

Power in

Power output

MFG-2000 Series 4*’)) DUT, Ex: Speaker
Users can connect a speaker with the low frequency power
amplifier of the MFG-2000 series to realize various physics

experiments.

Simply Reliable | Good Will Instrument Co., Ltd.
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Multi-Channel Function Generator

B VERSATILE OUTPUT WAVEFORM SELECTIONS

Square

Pulse Noise

MEDICAL APPLICATION WAVEFORMS

Cardiac ECG1
AUTOMOTIVE ELECTRONIC WAVEFORMS

Ignition 1SO7637-2 TP3A

There are standard waveforms for the series such as sine, square,
triangle, ramp, pulse, noise, DC voltage. In addition, 102 built-in
waveforms, including medical application waveforms and

B3 VARIOUS MODULATION FUNCTION

1‘\(\ S
\ l'\'I ‘ uf L'mh!

Typa‘ AM Type: FM
Source: INT Source: INT
Shape: Sine Shape: Sine

Amplitude Modulation Frequency Modulation

Type: FSK Type: ASK

Souree: INT Source: INT
Frequency-shift Keying Amplitude-shift Keying
Modulation Modulation

The series supports AM, FM, PM, FSK, PWM and SUM modulation.

RF channel not only has the above-mentioned modulation
capabilities but also supports advanced modulations such as ASK

Good Will Instrument Co., Ltd. |

Triangle Ramp

DC Voltage Arbitrary Waveform

ECG2 ECG3

1SO7637-2 TP3B 1ISO7637-2 TP2B

commonly used automotive electronic waveforms allow users
to easily select desired waveforms.

Type: PM Type: PWM

Source: INT Source: INT
Shape: Sine Shape: Sine
Phase Modulation Pulse Width Modulation
f'r-‘l A A
\ . : \
Type: PSK Type: SUM
Source: INT Source: INT
Shape: Sine
Phase- Shift Keying Sum Modulation
Modulation

and PSK Modulation. The most modulation sources can be
internal or external. Applications include communications
systems' base band, motor control and light adjustment.



SWEEP FUNCTION BURST FUNCTION

The series supports frequency sweep that can also integrate other functions, The series supports N-period or gated trigger. Phase angle, duration

including linear/logarithm and INT/EXT /Manual trigger to meet various time, frequency, waveform infinite can be adjusted to meet
application requirements. Frequency sweep carries out tests on the frequency

3 z non-continuous output applications.
response of electronic components such as filter and low frequency amplifier.

.. THE OUTPUT CORRELATED FUNCTIONS OF EQUIVALENT PERFORMANCE DUAL CHANNEL

Differential Signal Sine and Cosine Signal Square Wave Phase Setting
The CH1 and CH2 of MFG-2220HM /2230M/2260M [2260MFA/2260MRA * The tracking function can produce 180 degree phase offset differential
can be applied separately. These two channels provide four correlated signals with same frequency and amplitude.
functions, including sum, coupling, tracking and phase. * The phase function allows users to freely set phase parameters for both
* The coupling function allows users to freely set ratio and offset values for channels such as sine wave, cosine wave, and square wave signals.
frequency and amplitude of both channels to realize that all parameters * The sum modulation function can sum up two signals into one and
are simultaneously effective for both channels. The measurement of the output this signal via one channel. One of the related applications is to
Third-Order Intercept Point for an amplifier and the simulations of two sum up sine waveform and noise to execute speaker distortion tests.

different frequency oscillators outputting signals are two applied examples
for coupling function.
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B FOUR METHODS TO OBTAIN ARBITRARY WAVEFORMS

e = -
e et 0 Vi | L A
5 g
Front Panel Operation CSV File Upload
Via single unit's panel, arbitrary waveforms can be selected, edited, Support CSV file upload produced by MATLAB and Excel.
stored, recalled, output, triggered from 102 built-in waveforms.
e L
HRIL
LU
Dipoiar Ay
Fisucoternary
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P

Direct Waveform Reconstruction Arbitrary Waveform Editing PC Software
Collocate with GDS series digital oscilloscopes to retrieve waveforms Use AWES to edit complex waveforms. The software supports waveform
and upload them to arbitrary generator to achieve direct waveform mathematical operation. The waveform series includes Uniform Noise,
reconstruction.(DSO LINK is only for MFG-22XX Series) Gaston Noise, Rayleigh Noise, various digital codes such as non zero

code, Manchester and RS-232, etc.

@8 MULTI-CHANNEL SYNCHRONIZED PHASE OPERATION

MFG-2220HM features reference input and reference output interfaces. Users can drive up
to four MFG-2220HM units through the reference input and reference output interfaces to
achieve eight-channels of phase synchronous outputs.

(*MFG-2220HM only)

Simply Reliable | Good Will Instrument Co., Ltd.
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FEATURES

* Wide Frequency Ranges From TpHz ~ 25MHz
(sine wave)

% 1p Hz Resolution in Full Range

# Built-in Standard 120MSa/s, 10bit, 4k Points
Arbitrary Function for Both Channels

* True Dual-Channel Output, CH2 Provides the
Same Characteristics as Ch1

#* Dual-Channel Supports Couple, Tracking, Phase
Operations

* 1% ~ 99% Adjustable Duty Cycle for Square
Waveform

* User Friendly for Easy Parameter
Setting and Parameters Display

# Multiple Editing Methods to Edit Arbitrary
Waveform Easily

* Built-in Standard AM/FM/PM [FSK/SUM/
Sweep/Burst and Frequency Counter

* USB Host/Device Interface for Remote Control
and Waveform Editing

Good Will Instrument Co., Ltd. | Simply Reliable

AFG-2235 is the first basic level dual-channel arbitrary function generator, which provides superior
features in its class. Both channels are equipped with same characteristics to adapt dual-signal
applications such as differential signaling or 1Q modulation. The outstanding cost-performance value
makes the AFG-2225 a practical instrument to accelerate the development process.

The major features for both channels include 10Vpp output amplitude; 25MHz frequency bandwidth
with 1uHz resolution; built-in waveforms of Sine, Square, Ramp (Triangle) and Noise. As to the 1%~
99% adjustable duty cycle of Square waveform can be used as pulse signal sources. For the arbitrary
waveform, user can edit the 66 built-in waveforms or create a whole new one. Moreover, AFG-2225
carries features of AM/FM/PM/FSK/SUM Modulation, Sweep, Burst and Frequency Counter, which can
be applied to various communication fields.

In addition to the intuitive and user friendly, the 3.5-inch color LCD displays the comprehensive
operation information including the true waveform presented at the output. USB Host and Device
interfaces are equipped to link the AFG-2225 with other devices, which provide the flexibility of waveform
generation for more practical usages. With link to GW Instek GDS-series Digital Storage Oscilloscopes
(DSOs), the waveforms of interest can be captured and reconstructed. User can also use the arbitrary
waveform PC software to edit the waveform and then send to AFG-2225 directly, or save the waveform
into flash drive and then transfer to AFG-2225.

SPECIFICATIONS
CH1 CH2

WAVEFORMS

Sine, Square, Ramp, Pulse, Noise, ARB

ARBITRARY FUNCTION

Sample Rate 120MSa/s

Repetition Rate 60MHz

Waveform Length 4k points

Amplitude Resolution 10 bits

Non-Volatile Memory 4k points

FREQUENCY CHARACTERISTICS

Range Sine/Square | TuHz ~ 25MHz
Ramp TMHz

Resolution TuHz

Accuracy Stability +20ppm
Aging +1ppm, per 1 year
Tolerance <ImHz

OUTPUT CHARACTERISTICS

Amplitude Range TmVpp—-10Vpp(into 500}, 2mVpp-20Vpp(open-circuit)

1mVpp~5Vpp{into 50Q}for 20MHz~-25MHz

2mVpp~-10 Vpp(open-circuitifor 20MHz~-25MHz

Accuracy +2% of setting +1mVpp(at TkHz/inte 500 without DC offset)
Resolution | TmV or 3digits

Flatness +1% (0.1dB) £100kHz, +3% (0.3 dB) <5MHz, +5% (0.4 dB) <12MHz,

110%(0 9dB J‘ZSMHZ {sine wave relative to TkHz/into 500Q2)
Units Vpp, Vrms,

Offset Range +5Vpk ac+dc(into 5000); +10Vpk ac+dc{open circuit)
+2.5Vpk ac+dc(into 50Q) for 20MHz-25MHz
+5Vpk ac+de(open circuit) for 20MHz~-25MHz
Accuracy 2% of setting+20mV+0.5% of amplitude
Waveform Output Impedance | 50Q typical (fixed); >10MQ (output disabled)
Protection Short-circuit protected; Overload relay automatically disables main output

SINE WAVE CHARACTERISTICS

Harmonic Distortion -55 dBc DC~200kHz, Ampl > 0.1Vpp; 50 dBc 200kHz~1MHz, Ampl > 0.1Vpp
-35 dBc IMHz~5MHz, Ampl > 0.1Vpp; —30 dBc 5MHz~25MHz, Ampl > 0.1Vpp

SQUARE WAVE CHARACTERISTICS

Rise/Fall Time <25ns at maximum output (into 50Q load)

Overshoot 5%

Asymmetry 1% of period + 5 ns

Variable Duty Cycle 1.09%~99%=100kHz ; 10.0%~90.0%=1MHz ; 50.09%=< 25MHz
RAMP CHARACTERISTICS

Linearity < 0.1% of peak output

Variable Symmetry 0%6-100%(0.1% Resolution)

PULSE CHARACTERISTICS

Period 40ns -~ 2000s

Pulse Width 20ns ~1999.9s

Overshoot <5%

Jitter 20ppm + Sns

AM MODULATION

Carrier Waveforms Sine, Square, Ramp, Pulse, Arb Sine, Square, Ramp, Pulse, Arb
Modulating Waveforms Sine, Square, Triangle, Upramp, Sine, Square, Triangle, Upramp,
Modulating Frequency Dnrarmp 2mHz — 20kHz (INT); Dnramp 2mHz — 20kHz (INT);
Depth DC - 20kHz (EXT) 0% ~ 120.0% DC - 20kHz (EXT) 0% - 120.0%
Source Internal | External | Internal [ External




AFG-2225

SPECIFICATIONS
CH1 CH2 :

FM MODULATION |
Carrier Waveforms Sine, Square, Ramp Sine, Square, Ramp [
Modulating Waveforms | Sine, Square, Triangle, Upramp, Dnramp Sine, Square, Triangle, Upramp, Dnramp
Modulating Frequency | 2mHz — 20kHz (INT}); DC - 20kHz (EXT) 2mHz - 20kHz (INT}; DC - 20kHz (EXT}
Peak Deviation DC -~ Max Frequency DC ~ Max Frequency
Source Internal / External Internal [ External
PM
Carrier Waveforms Sine, Square, Ramp Sine, Square, Ramp
Modulating Waveforms | Sine, Square, Triangle, Upramp, Dnramp Sine, Square, Triangle, Upramp, Dnramp
Modulation Frequency | 2mHz ~ 20kHz (INT); DC ~ 20kHz (EXT) 2mHz — 20kHz (INT); DC - 20kHz (EXT}
Phase Deviation 0" ~360° 0"~ 380
Source Internal / External Internal [ External
FSK
Carrier Waveforms Sine, Square, Ramp, Pulse Sine, Square, Ramp, Pulse
Modulating Waveforms | 50% duty cycle square 50% duty cycle square
Modulation Frequency | 2mHz ~ 100 kHz (INT); DC~ 100 kHz(EXT} | 2mHz ~ 100 kHz (INT); DC ~ 100 kHz(EXT) |
Phase Deviation TpHz = Max Frequency TuHz ~ Max Frequency
Source Internal / External Internal / External
SUM
Carrier Waveforms Sine, Square, Ramp, Pulse, Noise Sine, Square, Ramp, Pulse, Noise
Modulating Waveforms | Sine, Square, Triangle, Upramp, Dnramp Sine, Square, Triangle, Upramp, Dnramp
Modulation Frequency | 2mHz — 20kHz (INT); DC - 20kHz (EXT) 2mHz ~ 20kHz (INT); DC ~ 20kHz (EXT}
Phase Deviation 0%~ 100.0% 0% ~ 100.0%
Source Internal / External Internal [ External [
SWEEP |
Waveforms Sine, Square, Ramp Sine, Square, Ramp [
Type Linear or Logarithmic Linear or Logarithmic
Start/Stop Freq TuHz to Max Frequency 1uHz to Max Frequency
Sweep Time 1ms ~ 500s 1ms ~ 500s
Source Internal / External {Manual Internal / External/Manual
BURST
Waveforms Sine, Square, Ramp Sine, Square, Ramp
Frequency TpHz - 25MHz TuHz - 25MHz
Burst Count 1 - 65535 cycles or Infinite 1 — 65535 cycles or Infinite
Start/Stop Phase -360 - +360 -360 ~ +360
Internal Period 1ms ~ 5005 Tms ~ 5005
Gate Source External Trigger External Trigger
Trigger Source Single, External or Internal Rate Single, External or Intemal Rate
N-Cycle, Infinite 0s ~ 655350ns 0s ~ 655350ns
FREQUENCY COUNTER
Range 5Hz — 150MHz
Accuracy Time Base accuracy+lcount
Time Base =20ppm (23°C= 5°C) after 30 minutes warm up
Resolution The maximum resolution is : 100nHz for 1Hz, 0.1Hz for T00MHz
Input Impedance 1kQ/1pf
Sensitivity 35mVrms — 30Vms (5Hz ~ 150MHz) |
DUAL CHANNEL FUNCTION I
Phase -180° ~ 180", Synchronize phase -180° ~ 180", Synchronize phase
Tracking CH2=CH1 CH1=CH2
Coupling Frequency(Ratic or Difference)Amplitude & | Frequency(Ratio or Difference)Amplitude

DC Offset & DC Offset
DSOlink i oy

Simply Relizble | Good Will Instrument Co., Ltd.
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) SMHz True Dual Channel Arbitrary Function G

Good Will Instrument Co., Ltd. | Simply Reliable

Rear Panel
SPECIFICATIONS
CH1 CH2

EXTERNAL TRIGGER INPUT

Type For FSK, Burst, Sweep
Input Level TTL Compatibility
Slope Rising or Falling(Selectable)
Pulse Width >100ns

Input Impedance 10k, DC coupled
EXTERNAL MODULATION INPUT

Type For AM, FM, PM, SUM
Voltage Range =5V full scale

Input Impedance 10k

Frequency DC - 20kHz

| TRIGGER QUTPUT

Type For Burst, Sweep, Arb
Level TTL Compatible into 5002
Pulse Width >450ns

Maximum Rate TMHz

Fan-out 24 TTL Load
Impedance 500 Typical

| SAVE/RECALL

10 Groups of Setting Memories

INTERFACE

USB{Host & Device)

DISPLAY

3.5" TFT LCD

POWER SOURCE

AC100~240V , 50-60Hz

POWER CONSUMPTION

25W (Max.)

| OPERATING ENVIRONMENT

Temperature to satisfy the specification: 18-28°C; Operating temperature: 0-40°C; Relative Humidity:
<80%, 0~-40°C; £70%, 35-40°C;Installation category: CAT Il

| OPERATING ALTITUDE

2000 meters

| STORAGE TEMPERATURE

-10-70°C, Humidity: <70%

DIMENSIONS & WEIGHT

266(W)=107 (H)=293(D) mm ; Approx. 2.5 kg

* The specifications apply when the function generator is powered on for at least 30 minutes under +18°C—+28°C.

ORDERING INFORMATION

AFG.2225  25MHz True Dual Channel Arbitrary Function Generator

ACCESSORIES :

User Manual CD x 1, Quick Start Manual x 1, GTL-101 Test Lead x 2, Power Cord x 1
GTL110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm

GTL-246 USE Cable, USB 2.0 Type A - Type B, 4P

PC Software  Arbitrary Waveform Editing Software




25MHz/12MHz/5MHz Arbitrary Function Generator

The AFG-2100/2000 Series Arbitrary Function Generator is a DDS (Direct Digital Synthesized) based
signal generator designed to accommodate the educational and basic industrial requirements for an
accurate and affordable signal source covering the output of Sine, Square (Pulse), Ramp (Triangle),
Noise and Arbitrary waveforms. The 20MSa/s sampling rate, 10 bit vertical resolution and 4k point
memory of the AFG-2100/2000 Series provide users with a flexible environment for creating the specific
waveform output as needed. The 0.1Hz resolution of Sine, Square and Triangle waveforms and the 1%
~ 99% adjustable duty cycle of Square (Pulse) waveform are the remarkable features to greatly extend
its application range in various fields. The AFG-2100/2000 Series includes 6 models in three frequency

bands of SMHz, 12MHz and 25MHz. Besides the basic features of the whole AFG-2100/2000 Series,
AFG-2100 carries additional features of AM/FM/FSK Modulation, Sweep, and Frequency Counter.

The friendly human int

erface of AFG-2100/2000 Series allows users to set waveform parameters,

including waveform type, frequency, amplitude, DC offset, modulation type, and duty cycle, through
keypad entry and/or the knob selection, and display the set parameters on the 3.5" LCD screen. The

AFG-2100/2000 Series

is equipped with a USB Device interface for remote control and waveform

editing through a PC. A waveform editing software is provided to facilitate the waveform creation on
the PC. After the waveform editing is done, the user is able to download the waveform data from PC to
the AFG-2100/2000 Series for signal output.

| Models AFG-2105 | AFG-2112 | AFG-2125 | AFG-2005 | AFG-2012 | AFG-2025

WAVEFORMS
| | Sine, Square, Ramp, Noise, Arbitrary Waveform
ARITRARY FUNCTION
Sample Rate 20MSays
Repetition Rate T0MHz
Waveform Length 4k paint
Amplitude Resolution | 10 bit
AFG-2005/2012/2025 FREQUENCY CHARACTERISTICS
Range  Sine/Square | 0.1Hz-5MHz| 0.1Hz-12MHz |0.1Hz-25MHz | 0.1Hz-5MHz| 0.1 Hz-12MHz| 0.1Hz-25MHz
Ramp 0.1Hz ~ TMHz
( € USB PC glﬂ'lw Resolution Sine SquareRemp | 0.1Hz
Sofware | Driver Accuracy Stability £20ppri
Aging +1ppm, per 1 year
Tolerance <10mHz
EEATURES OUTPUT CHARACTERISTICS
Amplitude
% 0.1Hz ~ 5/12/25 MHz with in 0.THz Range < 20MHz : 1mVpp~10Vpp(50Q); 2mVpp~20Vpp(open-circuit)
Resoliition <25MHz : 1mVpp-5Vpp(50Q); 2mVpp-10Vpp (open-circuit)
) X . Accuracy +2% of setting £1mVpp; {at 1kHz/into 500 without DC offset)
* Sine, Square, Ramp, Noise and Arbitrary Resolution 1mV or 3digits
Waveform Flatness £196(0.1dB)< 100kHz; £3% (0.3dB)< SMHz; £4%(0.4dB)<12MHz; £20% (2dB)< 20MHz;
. . . AdB)= ; (si lati lkHz/i
# 20MSa/s Sampling Rate, 10 bit Vertical ‘ +5%(0.4dB)< 25MHz; (sine wave relative to 1 kHz/into 5000)
Units Vpp, Vrms, dBm
Resolution and 4k point Memory for Arbitrary Offset
Waveform Range +5Vpk actde(into 500Q)); £10Vpk actde(open circuit); £2.5Vpl ac+de(into 500) for
) 3 20MHz~25MHz; £5Vpk ac+de(open circuit) for 20MHz~25MHz
* 1% ~ 99% Adjustable Duty Cycle for Square Accuracy 2% of setting+10mV+0.5% of amplitude
Waveform w“l’;&;’e':;aongg’“t " deabled
; ’ . ; 500) typical (fixed); =300k} (output disabled)
* Waveform Parameter Setting Through Protection{main output) | hort circuit protected ; Overload relay auto matically disables main output
Numeric Keypad Entry & Knob Selection SYNC Output
* Amplitude, DC Offset and Other Key Setting :'wd TTL-compatible into >1k02
mpedance 50€) nominal
Information Shown on the 3.5" LCD Screen Rise or Fall Time | <25ns
SINE WAVE CHARACTERISTICS

Simultaneously
* AM/FM/FSK Modulation, Sweep, and
Frequency Counter Functions (AFG-2100 only)

* USB Device Interface for Remote Control and Rise/Fall Time <25ns at maximum output (into 50Qload)
o5 Overshoot <5%
Waveform Editing Asymmetry 1% of period+1 ns
* PC Arbitrary Waveform Editing Software Variable Duty Cycle 1%~99%=100kHz ; 20.0%~80.096< 5MHz ; 40.09%~60.0%<10MHz ; 50%2 25MHz
(1% Resolution for full Frequency Range)
RAMP CHARACTERISTICS
Linearity <0.1% of peak output
Variable Symmetry 0%-~100%(0.1% Resolution)
AM MODULATION
Carrier Waveforms Sine, Square, Triangle
Modulating Waveforms | Sine, Square, Triangle
Modulating Frequency | 2 mHz~20 kHz (Int); DC~20kHz (Ext) -
Depth 0%~120.0%
Source Internal [External
FM MODULATION
Carrier Waveforms Sine, Square, Triangle
Modulating Waveforms | Sine, Square, Triangle
Modulating Frequency | 2 mHz~20 kHz (Int); DC~20kHz (Ext) -
Deviation DC to Max Frequency
Source Internal [External

| Harmonic Distortion

-55 dBc DC ~ 200kHz, Ampl > 0.1Vpp: —50 dBc 200kHz ~ 1MHz, Ampl > 0.1Vpp
35 dBe TMHz ~ 5MHz, Ampl > 0.1Vpp; -30 dBc 5MHz ~ 25MHz, Ampl > 0.1Vpp

SQUAREWAVE CHARACTERISTICS

Simply Reliable | Good Will Instrument Co., Ltd.
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25MHz/12MHz/5MHz Arbitrary Function Generator

AFG-2000 Series Rear Panel SPECIFICATIONS
Models | AFG-2105 | AFG-2112 | AFG-2125 | AFG-2005 AFG-2012 | AFG-2025
SWEEP
Waveforms | Sine, Square, Triangle
Type Linear or Logarithmic
Start/Stop Frequency 0.1Hz to Max Frequency -
Sweep Time Tms-500s
- i . Source | Internal [External
@l FSK
— Carrier Waveforms | Sine, Square, Triangle
- Medulating Waveforms | 50% duty cycle square
Modulation Rate 2mHz-100kHz(Int); DC-100kHz (Ext) =
Frequency Range 0.1Hz~Max Frequency
Source Intemalextemg
FREQUENCY COUNTER
Range 5Hz~150MHz
4 x Accuracy Time Base accuracy + Tcount
AFG-2100 Series Rear Panel Time base +20ppm (23°C=5°C)after 30minutes warm up
Resolution 100nHz for THz, 0.1Hz for 100MHz =
Input Impedance 1k 1pf
Sensitivity 35mVrms-30Vrms (5Hz-150MHz)
STORE/RECALL
10 Groups ofSetting_MEmories
INTERFACE
USB({Device)
Display
| LCD

POWER SOURCE
AC100-240V, 50-60Hz
POWER CONSUMPTION
25 VA

OPERATING ENVIRONMENT

Temperature to satisfy the specification: 18-28°C; Operating temperature: 0-40°C
Relative Humidity: 80%, 0~40°C; £70%, 35~40°C; Installation category: CAT ||
OPERATING ALTITUDE

2000 meters

STORAGE TEMPERATURE

-10~70°C, Humidity: £70%

DIMENSIONS & WEICHT

266(W)x107(H)=293(D) mm ; Approx. 2.5 kg

ORDERING INFORMATION

AFG-2005 SMHz Arbitrary Function Generator
AFG-2105 SMHz Arbitrary Function Generator
AFG-2012  12MHz Arbitrary Function Generatar
AFG-2112  12MHz Arbitrary Function Generatar
AFG-2025 25MHz Arbitrary Function Generator
AFG-2125  25MHz Arbitrary Function Generator

ACCESSORIES :

'CD (user manual + software) x 1, Quick Start Guide x 1, Power cord x 1
AFG-2100 Series - GTL-101 Test Lead x 2, Instruction Manual x 1, Power cord x 1
AFG-2000 Series - GTL-101 Test Lead x 1, Instruction Manual % 1, Power cord % 1

SIGNAL SOURCES - AFG-2000 Series

GTL-246  USB Cable, USB 2.0 Type A - Type B, 4P
GTL-110  BNC Cable, BNC({P/M)-BNC(P/M}, 1000mm
PC Software Arbitrary Waveform Editing Software

Driver USB driver

SELECTION GUIDE

MODEL AFG-2005 | AFG-2105 | AFG-2012 | AFG-2112 | AFG-2025 = AFG-2125
FREQUENCY RANGE 5MHz 5MHz 12MHz 12MHz 25MHz 25MHz
ARBITRARY WAVEFORM s
puTyYy

TTL

DC OFFSET

USB INTERFACE

LIN/LOG SWEEP
AM/FM/FSK MODULATION
EXT COUNTER

v v s '
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25MHz USB Modular Arbitrary Function Generator

AFG-125/125P/225/225P

e um .

FEATURES

* Qutput Amplitude Range From
TmVpp ~ 2.5Vpp (into 50Q2)

* Wide Frequency Ranges From
1 Hz ~ 25MHz [sine wave)

* 1 Hz Resolution in Full Range

* Built-in Standard 120MSas, 10bit, 4k Points
Arbitrary Function for Both Channels

* True Dual-Channel Output, CH2 Provides the
Same Characteristics as CH1

* Dual-Channel Supports Couple, Tracking,
Phase Operations

* 1% ~ 99% Adjustable Duty Cycle for Square
Waveform

* User Friendly for Easy Parameter
Setting and Parameters Display

* Multiple Editing Methods to Edit Arbitrary
Waveform Easily

* Built-in Standard AM/FM/PM/FSK/SUM/
Sweep/Burst

* USB Device Interface for Remote Control and
Waveform Editing

The AFG-100/200 Series 25MHz USB modular arbitrary function generator has four models

for selections. The AFG-100/200 Series arbitrary function generator with many unique features such as
light weight, handy, and USB interface compatible is an ideal choice for the applications at the general
laboratories in applying stand-alone operation or collocation with the GDS-2000A Series digital
oscilloscope.

The main features of the AFG-100/200 Series are output amplitude of 2.5Vpp (connecting with a load
of 50 ohms), frequency range reaching 25MHz, frequency resolution of TuHz, and built-in sine
waveform, square waveform, triangle waveform, and noise signal. Square waveform can adjust the duty
cycle from 196 to 99% and it can be utilized as pulse signal. Users, via the GDS-2000A FG APP, can
select from the 66 built-in function waveforms to conduct arbitrary waveform editing. The AFG-100/200
Series, with functions of AM/FM/PM/FSK/SUM modulation, frequency sweep, burst and coupling, is
suitable for various communications applications.

The AFG-100/200 Series collocates with the FG APP of GDS-2000A digital oscilloscope through USB
interface. While conducting stand-alone operation, the AFG-100/200 Series utilizes USB interface,
which allows users to quickly set up their required tests by the simple connection feature. AWES
{arbitrary waveform editing software) PC software is provided to enter settings speedily and easily for
measurement. Users can select required waveforms from arbitrary waveform editor.

| MODEL
OUTPUT CHANNELS WAVEFORMS ] B
1 i 2

AFG-125/AFG-125P AFG-225/AFG-225P

ARBITRARY FUNCTIONS

Sample Rate 120 MSajs
Repetition Rate 60MHz
Waveform Length 4k points
Amplitude Resolution 10 bits
Non-Volatile Memory 4k points

FREQUENCY CHARACTERISTICS

Range SinefSquare | 1uHz ~ 25MHz
Ramp TuHz = TMHz
Resolution TuHz
Accuracy Stability +20 ppm
Aging +1 ppm, per 1 year
Tolerance =1 Mhz

OUTPUT CHARACTERISTICS

GPA-501 power supply: 1mVpp to 2.5Vpp (into 5001}, 2mVpp to 5Vpp (open-circuit)
USB power supply : ImVpp to 2Vpp (into 5001), 2mVpp to 4Vpp (open-circuit)
Accuracy +2% of setting +1 mVpp (at 1 kHz)

Resolution | 1mV or 3 digits

Flatness +1% (0.1dB)= 100kHz, 3% (0.3 dB)=5MHz, +5% (0.4 dB)=12MHz, £10% (0.9dB)
=25MHz (sine wave relative to TkHz)

Units Vpp, Vrms, dBm

Amplitude  Range

Offset Range GPA-501 power supply: +1.25 Vpk ac +dc (into 5001), +£2.5Vpk ac +dc (Open circuit)
USB power supply: +1 Vpl ac +dc (into 50(}), +2 Vpk ac +dc (Open circuit)
Accuracy 2% of setting + 10mVy+ 0.5% of amplitude
WAVEFORM OUTPUT
Impedance 50107 typical (fixed), = 10M {1 (output disabled)

Protection Shor-circuit protected, Overload relay autormatically disables main output
SINE WAVE CHARACTERISTICS

Harmonic =-50dBc DC~1MHz, Ampl > 1Vpp

Distortion =-35dBc TMHz — 5MHz, Ampl > 1Vpp
==-30dBc 5SMHz - 25MHz, Ampl = 1Vpp

SQUARE WAVE CHARACTERISTICS

Rise/Fall Time =10ns at maximum output (into 50 (1 load)

Overshoot <2%

Asymmetry 1% of period +5 ns

Variable duty Cycle 1.0% — 99.0% = 100kHz; 10% — 90% = 1MHz, 50% = 25MHz

RAMP CHARACTERISTICS )

Linearity < 0.1% of peak output

Variable Symmetry 0% — 100% (0.1% Resclution)

PULSE CHARACTERISTICS

Period 40ns ~ 2000s

Pulse Width 20ns ~ 1999.9s

Overshoot <2%

Accuracy 0.1%+20ns

Jitter 20ppm +10ns

AM MODULATION

Carrier Waveforms Sine, Square, Ramp, Pulse, Arb

Modulating Waveforms Sine, Square, Triangle, Upramp, Dnramp

Modulating Frequency 2mHz ~ 20kHz

Depth 02 ~120.0%

Source Internal

FM MODULATION

Carrier Waveforms Sine, Square, Ramp,

Modulating Waveforms Sine, Square, Triangle, Upramp, Dnramp

Modulating Frequency 2mHz ~ 20kHz

Peak Deviation DC to Max Frequency

Source Internal

Simply Relizble | Good Will Instrument Co., Ltd.

£

g

S
&)

<

7
i
|9
o
=
0
7]
—d
<<
P
4
7]




SIGNAL SOURCES - AFG-100/200 Series

S e LS Mindiulan Arsiinas: Buneifon &

SPECIFICATIONS

[ ———— . = == 1
[ F@l f‘ @ | SWEEP
= Waveforms Sine, Square, Ramp,
Type Linear or Logarithmic
Start/Stop Freq TuHz to Max Frequency
Sweep Time Ims - 500s
AFG-]ZS Source Internal | Manual
FSK
e ————— = = Carrier Waveforms Sine, Square, Ramp, Pulse
=R== | o | Madulating Waveforms 50% duty cycle square
[ ﬂ. . f@l r@l ! Modulation Rate 2mHz - 100 kHz
= . Freq y Range TuHz te Max Frequency
Source Internal
PM
AFG'.I 25P Carrier Waveforms Sine, Square, Ramp
Modulating Waveforms Sine, Square, Triangle, Upramp, Dnramp

(@ ! -@1 .@1 |

[ [R——

AFG-225

Camm®006 (00
N ——-

AFG-225P

Rear Panel

HEHTHTHTHTTI T

DS2-FH1 Module Extension Bay
& USB Type A to Type A/B cable

For: CDS-2000A Series, AFG-100/200 Series

GPA-501 Power Adapter

For : AFG-100/200 Series

Modulation Frequency

2mHz ~ 20kHz

Phase deviation 0" ~ 360"

Source Internal

sum

Carrier Waveforms Sine, Square, Ramp, Pulse, Noise
Modulating Waveforms Sine, Square, Triangle, Upramp, Dnramp
Modulation Frequency 2mHz - 20kHz

SUM Depth 09 — 100.0%

Source Internal

SYNC OUTPUT

Type Syne, Sweep Marker, Burst Marker or Arbitrary Waveform Marker
Level TTL Compatible into 50(}

Assignment Channel 1 or Channel 2

Polarity Normal or Inverted

Fan-out = 47TTL Load

Imped S0} Typical

DUAL CHANNEL FUNCTION

Start/Stop Phase
Internal Period
Gate Source
Trigger Source

Phase -180" ~180" (Square and Pulse can not be change, Phase is 0°), Synchronize phase
Track : CH2=CH1 OR CH1=CH2

Coupling Frequency(Ratio or Difference), Amplitude & DC Offset

BURST

Waveforms Sine, Square, Ramp, Arb

Frequency TuHz ~ 15 MHz(sine}, TpHz ~ 15 MHz (Square}, 1pHz ~ 1 MHz (Ramp)

Burst Count | ~ 65535 cycles or Infinite

-360 ~ +360

Ims ~ 500s

External Trigger
Single or Internal Rate

TRICGER DELAY

N-Cycle, Infinite

| 0s — 655350ns

SAVE/RECALL

| 10 Groups of Setting Memoaries

POWER OUTPUT

Only AFG-125P/AFC-225P | Output Voltage : (2.5V/3.3V/5V)+5%, Output Current : 0.6A

INTERFACE

| USB (Device)

GEMERAL SPECIFICATIONS

Power Source
Power Consumption
Operating Environment

Operating Altitude
Storage Temperature

DC 5V

10 W (Max)

Temperature to satisfy the specification : 18 - 28'C , Operating temperature : 0~ 40°C
Relative Humidity : << 80%, 0 ~40°C, Installation category : CAT Il

2000 Meters

-10 - 70°C, Humidity : = 70%

DIMENSIONS & WEIGHT

| 215(w) x 35 (H) x 107(D) mm, Approx. kg

ORDERING INFORMATION

AFG-125
AFG-225

25MHz Single Channel USB Modular Arbitrary Function Generator
25MHz Dual Channel USB Modular Arbitrary Function Generator

AFG-125P 25MHz Single Channel USB Modular Arbitrary Function Generator Plus Power Supply
AFG-225P 25MHz Dual Channel USB Modular Arbitrary Function Generator Plus Power Supply

Accessories

Quick Start Guide x 1, CD-ROM with AFC Software and User Manual x 1

GTL-101

BNC-Alligator Test Lead x 1 {only AFC-125/125P)
GTL-101  BNC-Alligator Test Lead x 2 {only AFG-225/225P)
GTL-105A Test Lead x 1 (only AFG-125P/225P)

OPTIONAL ACCESSORIES |

DS2-FH1 Module extension bay & USEB Type A to Type A/B cable
GPA-501 Power Adapter
s GPA-502 Universal Power Adaptor
GPA-502 Universal Power Adaptor GTL-246 USB Type A to Type B cable

GTL-201A Ground lead

For : AFG-100/200 Series
GTL-110  BNC Cable, BNC(P/M)-BNC(P/M}), 1000mm

SV/3A, 28

et
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DDS FUNCTION GENERATORS

I DIRECT DIGITAL SYNTHESIZED (DDS) FUNCTION GENERATOR OVERVIEW

DDS type Function Generator has become the main stream in signal generation.
This technique brings the advantages of simplicity, stable frequency and low
distortion. The basic principle of how DDS works is as follows.

Frequency control Phase feedback,
word, k n
Aoctrmalator il Wy
1L
WY Low
—=+| Register 1;212 DAC Pass -
e Filter

clock, fs

System ‘ Table )

1

Figure 1 Block Diagram of DDS

The block diagram of DDS is illustrated in Figure 1 above. A digitized sine

wave data is stored in a memory. The data is picked and sent out to a DAC,
where step-shape sine wave is formed. A pure sine wave is then generated

by a low pass filter.

The sine wave data is picked by accumulating the frequency control word, X'
The whole sequence is as follows. At the very beginning, K is loaded into the
accumulator. In a resister, an address n in the memory selects the &' data.
Meanwhile the address # is fed back as part of the phase feedback to be added
with K. Repeat the above steps, the 2&m, 3 Km , and eventually a wave data is
sent to construct a complete sine wave. The time base is the system clock /.
Compared with the conventional function generator (introduced in the later
section), there is no toggle between positive and negative current sources,
therefore no spike noise occurs on the peak of the generated sine wave.
Besides, the frequency stability follows the time base /5. As a result, the
frequency stability is much better than that of a conventienal function generator.

The extended product of DDS function generators is the arbitrary waveform
generator. Inthe DDS unit, a sine wave data is stored in the memory. If the
waveform data is loaded into the memory as demanded, an arbitrary waveform
generator is constructed accordingly.

DDS FUNCTION GENERATOR

Technology

MOD mm

DDsS DDS

Analog Channel

7

7

Frequency Range

0.1Hz ~3MHz

0.1Hz ~ 3IMHz

Frequency Resolution

0.1Hz 0.1Hz

Sample Rate

Repetition Rate

Vertical Resolution

Memory Length

Amplitude Range (@500)

10Vpp

10vVpp

DC Offset (@500)

+5Vpk (AC+DC)

+5Vpk (AC+DC)

Attenuator

-40dBx1

-40dBx1

Amplitude Unit

Vpp

Impedance Switch

500

500

Square RisefFall Time

25ns

25ns

Square Duty Cycle

25% ~ 75%

25% ~ 75%

Sine

vV

\4

Square

v

A

Triangle/Ramp

v

\i

Pulse

Burst

CMOS Output

TTL Output/{Sync Output

Sweep

AM/Modulation

FSK

PWM

SUM

GCV Function

VCF Function

Counter Function

Ext. Trigger Input

Ext. Modulation Input

[ Trigger Output

Modulation Output

Marker Output

GPIB

USB Host

USB Device

RS-232C

Display

6 digits LED

Voltage Display

6 digits LED

\4

DSO Link

Internal Storage Memory

LabView Driver

Power Source

AC110/120/220/240V+10%

Power Consumption

AC110/120/220/240V+10%

Page
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ANALOG FUNCTION GENERATORS

I ANALOG FUNCTION GENERATOR OVERVIEW

The block diagram of a conventional analog function generator is
illustrated in Figure 2. Two current sources are toggled to charge/
discharge the integrator, generating a triangle wave.

s:; __ . i
_ AN

Current
Source 1 m f\/

<~ = : Charging -4 | Discharging

The square and sine wave shaper convert triangle wave to square and
sine waves, respectively. But the square shaper has another function.
At the moment when the square transition occurs, it switches the
current sources to another. As a result, the charge and discharge of
integrator produce periodic waveforms.

Since the frequency depends on the current source and components
of the integrator, the generated frequency is not as stable as DDS or
PLL {Phase Locked Loop).

In GW Instek's analog function generator lineup, the GFG-8200 family
satisfies most of the general application needs.

FUNCTION GENERATOR

Technology Analog Analog

i Fl-6.s L-aL oA

Analog Analog Analog

Analog Channel 1 1

1 1 1

Frequency Range 0.5Hz ~ 5MHz 0.5Hz ~ 5MHz

0.3Hz ~ 3MHz 0.3Hz ~ 3MHz 0.3Hz ~ 3MHz

Frequency Resolution 0.1Hz 0.1Hz

0.IHz 0.1Hz 0.1Hz

Sample Rate

Repetition Rate

Vertical Resolution

Memory Length

Amplitude Range (@500) 10Vpp 10Vpp

10Vpp 10vpp 10vop

DC Offset (@500) +6Vpk (AC+DC) +7Vpk (AC+DC)

+8Vpk (AC+DC) +10Vpk [AC+DC) £10Vpk (AC+DC)

Attenuator -20dBx2 -20dBx2

-20dBx2 -20dBx2 -20dBx2

Amplitude Unit

Impedance Switch 500 500

500 500 500

Square Rise/Fall Time 50ns 50ns

100ns 100ns 100ns

Square Duty Cycle 20% - 80% 20% - 80%

20% ~ 80% 20% ~ 80% 20% ~ 80%

Sine v v

Square

<
<

Triangle

<|=<|<
<|<|<

Triangle/Ramp

<|=<
<|=<
<|<|<

Pulse

Noise

Burst

TTL Output v v

CMOS Output v v

Sync Output

AM/Modulation

<|l=|=

GCV Function v

VCF Function v v

v v v

Counter Function Int./Ext. Int./Ext.

Int./Ext. Int. /Ext. Int./Ext.

Ext. Trigger Input

Ext. Modulation Input

Trigger Output - -

Modulation Output

Marker Output

GPIiB

USB Host

USB Device

RS-232C

Display 6 digits LED 6 digits LED

& digits LED 6 digits LED & digits LED

Voltage Display

DSO Link

Internal Storage Memory

LabView Driver

Power Source AC115V/230V15% ACT15V/230V£15%

ACT15V/230V£15% AC115V/230V15% ACTI5V/230V£15%

Power Consumption

Page C33-34 C33-34
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3 MHz DDS Function Generator

SFG-1003/1013 (3MHz)

e

For educational institutions, the SFG-1003/1013 series direct digital synthesis {(DDS) signal generator

is the most affordable option for accurate waveform generation. It supports outputs of up to 3IMHz

and includes a voltage display. Using DDS technology embedded in an FPGA chip, the SFG-1003/1013

series generates waveforms with high precision and high stability for customers who need accurate

signals.

SPECIFICATIONS

MAIN
Qutput Function Sine, Square, Triangle, TTL
Frequency Range(For Sine, Square) 0.1Hz - 3MHz
Frequency Range(For Triangle} 0.1Hz - TMHz
FEATURES Frequency Resolution 0.1Hz maximum
y Frequency Stabilit +20ppm
* DDS Technology and FPGA Design Fr:mg mmiy izo::sm .
* Frequency Range: 0. THz ~ 3MHz Aging +5ppm/year £
* High Frequency Accuracy : 20ppm Amplitude Range 2mVp-p — 10Vp-p (into 50(}load) §
* High Frequency Stability : 20ppm Amplitude Accuracy 120% at maximum position (only SFG-1013) =]
* Max. Frequency Resolution : 100 mHz Impéedanics SR 5
e - Attenuator -40dB1dBx1 r
* Low Distortion Sine Wave : -55dBc, DC Offset <5V ~ > 5V (into 50Qload) v
0. THz~200 kHz Duty Control Range 25% ~ 75% below 1MHz (for square wave only)
* Voltage Display ( Only SFG-1013) Display 6 digits LED display
Output Control ON/OFF selector
SINE WAVE i
Harmonics Distortion Maximum Amplitude attenuation to 1/10 of any panel settings, TTL OFF (V]
SELECTION GUIDE o
> -55dBe, 0.1Hz ~ 200kHz 8
w 2 -40dBc, 0.2MHz ~ 2MHz
M > -35dBe, 2MHz ~ 3MHz (7))
Flatness 10.3dB, 0.1Hz -1 > -
Freuency 3 MHz 3 MHz {at maximum amplitude relative :iU,S:B, TMHz - ZNI'\:'I'-H|Z <
to TkHz) <+ 1dB, 2MHz ~ 3MHz Z
i y f TRIANGLE WAVE 24
TTL Output 7 7 Linear | 2989, 0.1Hz ~ 100kHz ; 295%, 100kHz ~ TMHz w
SQUARE WAVE
-40dB Attenuation J < Symmetry 5% of period+4ns, 0.1Hz — 100kHz
Rise or Fall Time < 100ns at maximum output (into 502 load)
Voltage display - g TTL OUTPUT
Level 2 3Vpp
Fan Qut 20 TTL load
Rise or Fall Time < 25ns
GENERAL

Operation Environment

Indoor use, altitude < 2000m
Ambient Temperature : 0°C ~ 40°C
Relative Humidity: < 80% at 0°C ~ 40T
Up to 70% at 35°C ~ 40°C
Installation category |

Pollution Degree 2

| AC100v/120v/220V/240V2 10%, 50/60Hz

STORAGE CONDITION
Temperature -10°0C ~ 70°C
Humidity 70% (Maximum).

DIMENSION & WEIGHT

251 (W) x 91 (H) x291(D) mm, Approx. 2.1kg

ORDERING INFORMATION

SFG-1003 2 MHz DDS Function Generator
SFG-1013 3 MHz DDS Function Generator with Voltage Display

ACCESSORIES :

User manualx1, Power cord x 1, Test lead GTL-101x 1
‘OPTIONAL ACCESSORIES

GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm

Simply Relizble | Good Will Instrument Co., Ltd.




SIGNAL SOURCES - GFG-8200A Series
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5MHz/3MHz Function Generator

The GFG-8200A Series Function Generators are embedded with standard functions such as TTL, CMOS
and RAMP outputs, VCF (external voltage control frequency) and a 6-digit frequency counter {excluding
GFG-8215A). All these integrated functions and the user-friendly operation are made to accommodate
applications in audio response testing, vibration testing, servo system evaluations, and ultrasound

GFG-8255A (5MHz)
GFG-8219A (3MH?2)

et O P

GFG-8250A (5SMHz)
GFG-8216A (3MHz)

C€

FEATURES

* Frequency Range: 0.3Hz ~ 3MHz
(GFG-8215A/8216A/8219A)

* Frequency Range: 0.5Hz ~ 5MHz
(GFG-8250A/8255A)

* Waveforms: Sine, Triangle, Square,Ramp,
TTL and CMOS Ouiput

* External Voltage Controlled Frequency
(VCF) Function

* Duty Cycle Control with Signal Inversion
Capability

* Variable DC Offset Control

* Two-Steps (-20dBx2) and Variable
attenuator

* Built-in 6 Digits Counter with INT/EXT
Function up to 150MHz
(Except GFG-8215A)

* LIN/LOG Sweep Mode
(GFG-8217A/8219A/8255A)

* INT/EXT AM/FM Modulation
(GFG-8219A/8255A)

* GCV Output for Synchronization
(GFG-8219A/8255A)

Good Will Instrument Co,, Ltd. | Simply Reliable

applications.

In addition, the GFG-8255A and 8219A models include logarithmic and linear sweep, GCV (Generator
Controlled Frequency) output and AM/FM modulation. The GFG-8200A Series' models span two
frequency bandwidths; the GFG-8215A/8216A/8219A at 0.3Hz ~ 3MHz and the GFG-8250A/8255A at

0.5Hz ~ 5SMHz.

SPECIFICATIONS

< 0.5dB, 300kHz ~ 3MHz

MODEL GFG-8215A/8216A/8219A GFG-8250A/8255A
MAIN
Frequency Range | 0.3Hz — 3MHz (7 Range) 0.5Hz -5MHz (7 Range)
Amplitude = 10Vpp (into 5002 load) = 10Vpp (inte 5002 load)
Impedance 5002 +10% 500 +10%
Attenuator -20dB +1dBx 2 -20dB+ 1dB x 2
DC Offset <-5V — =5V (into 5002 load) <-5V — =5V (into 50€2 load)
Duty Control 20% — 80%, maximum to TMHz 20% ~ 80%, maximum to TMHz
(continuously adjustable) (continuously adjustable)
Display 6 digits LED display 6 digits LED display
*GFG-8215A does not have a display
Range Accuracy | T5%+1Hz (at 3 positions)
*only for GFG-8215A
SINE WAVE
Distortion < 1%, 0.3Hz - 200kHz <1%, 0.5Hz — 100kHz
el < -35dB below <-30dB below
fundamental in all range (MAX. to 1/10 level)| fundamental in all range (MAX. to 1/10 level)
Flatness < 0.3dB, 0.3Hz ~ 300kHz <0.3dB, below 500kHz

<1dB, below SMHz

TRIANGLE WAVE

Linear 2 98%, 0.3Hz ~ 100kHz 2> 98%, 0.5Hz ~ 100kHz
2 95%, 100kHz ~ 3MHz 2 95%, 100kHz ~ 5SMHz
SQUARE WAVE
Symmetry + 2%, 0.3Hz - 100kHz + 2%, THz ~ 100kHz
Rise or Fall Time | < 100ns at maximum output (into 502 load)| < 50ns at maximum output (into 50€2 load)
CMOS OUTPUT
Level 4Vpp +1Vpp ~ 14.5Vpp0.5Vpp adjustable | 4Vpp+1Vpp ~ 14.5Vpp10.5Vpp adjustable
Rise or Fall Time | = 120ns = 120ns
TTL OUTPUT
Level > 3Vpp > 3Vpp
Fan Out 20 TTLload 20 TTL load
Rise or Fall Time | < 25ns < 25ns

VCF (Voltage Controlled Frequency)

Input Voltage | OV~ 10V 1V (100: 1) oV~ 10V 1V (100: 1)
Input Impedance | 10k £10% 1ok £10%
GCV (Generator Controlled Voltage) (GFG-8219A/8255A)

Output Voltage

| sets the voltage between OV ~ 2V

Sets the voltage between OV — 2V

SWEEP OPERATION (GFG-8217A/8219A/8255A)

Selection
Sweep/Rate

Sweep/Time
Sweep/Mode

Switch selector

100 : 1 max, adjustable
0.5sec. — 30sec. adjustable
Lin./Log. switch selector

Switch selector

100 : 1 max, adjustable
0.5sec. — 30sec. adjustable
Lin./Log. switch selector

Depth

MOD. Frequency
Carrier BW

EXT Sensitivity

“AMPLITUDE MODULATION (GFG-8219A/8255A)

0-100%

400Hz (INT}), DC - TMHz EXT
100Hz ~ 3MHz (-3dB)

=< 10Vpp for 100% modulation

0-100%

400Hz (INT), DC - TMHz EXT
100Hz ~ 5MHz (-3dB)
= 10Vpp for 100% modulation




SPECIFICATIONS
MODEL GFG-8215A/8216A/8219A

GFG-8250A/8255A

FREQUENCY MODULATION (GFG-8219A/8255A)

Deviation 0~ *5%
MOD. Frequency | 400Hz(INT), DC — 20kHz (EXT)
EXT. Sensitivity | < 10Vpp for 10% modulation

FREQUENCY COUNTER (GFG-8216A/8219A/8250A/8255A)

0~15%
400Hz (INT), DC ~ 20kHz(EXT)
= 10Vpp for 10% modulation

INT/EXT Switch selector
Range 0.3Hz — 3MHz (5Hz — 150MHz EXT)

Accuracy Time base accuracy * 1 count

Time Base + 20ppm (23 "C*5°C) after 30 minutes
warm up

Resolution 100nHz for 1Hz
1Hz for 100MHz

Input Impedance | 1M // 150pF
Sensitivity < 35mVrms (5Hz ~ 100MHz)
=< 45mVrms (100MHz ~ 150MHz)

Switch selector

0.5Hz — 5SMHz {5Hz - 150MHz EXT)
Time base accuracy *1 count

+ 20ppm (23°C57C) after 30 minutes
warm up

100nHz for THz

1Hz for 100MHz

1ML // 150pF

< 35mVrms (SHz -~ 100MHz)

< 45mVrms (100MHz ~ 150MHz)

POWER SOURCE

| AC115V, 230V +15%, 50 / 60Hz

| AC115V, 230vF 15%, 50 / 60Hz

DIMENSION & WEIGHT

251 (W) x 91 (H) x 291 (D)mm
Approx. 2.0 kg (GFG-8215A)
Approx. 2.1 kg (GFG-8216A)
Approx. 2.15 kg (CGFG-8217A)
Approx. 2.2 kg (CFG-8219A)

251(W) x 91(H) x 297 (D)mm
Approx. 2.3 kg (GFG-8250A)
Approx. 2.4 kg (GFG-8255A)

ORDERING INFORMATION

GFG-8255A 5MHz Function Generator With Counter, Sweep Mode & AM /FM Maodulation
GCFG-8250A 5MHz Function Generator With Counter

GFG-8219A  3MHz Function Generator With Counter, Sweep Mode & AM /FM Modulation
GFG-8216A  3MHz Function Generator With Counter

GFG-8215A 3MHz Function Generator

ACCESSORIES :

User manual x 1

Testlead GTL-101 x 2

Test lead GTL "IO'I x1 (GFG-8215A)

OPTION ESSORIES |

GTL-110

" BNC Cable, BNC(P/M)-BNC(P/M), 1000mm

SELECTION GUIDE

MODEL GFG-8255A | GFG-8250A | GFG-8219A | GFG-8216A m

DISPLAY 6 Digits LED Display |
WAVEFORM Sing , Square , Triangle

FREQUENCY RANGE SMHz 5MHz 3MHz 3IMHz 3MHz
LIN/LOG SWEEP 4 g

AM/FM MODULATION Vs o/

FREQUENCY COUNTER v v v v
L o | ¢ | ¢ | w | +
GCV OUTPUT s s

TTL/CMOS OUTPUT v 4 s v v

GFG-8215A (3MHz)

e

Simply Reliable | Good Will Instrument Co., Ltd.
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_ SPEC|FIC APPLICATION SIGNALSOQURCES

I SPECIFIC APPLICATION SIGNAL SOURCE OVERVIEW

GAG-809/810 provide a convenient solution for low frequency The GWInstek USG-Series RF signal generator is a pocket-sized
(< TMHz) signal generation, specifically for audio bandwidth. and USB interface compatible RF signal generator. It covers the
Intuitive and simple panel interface provides quick frequency frequency range from 35MHz ~ 4400MHz. The USG-Series

and amplitude adjustment, with dial/key shortcuts to different provides continuous wave (CW) signal outputs without any
ranges. Square wave generation covers digital application in signal modulation function.

addition to the traditional analog using sine wave. Distortion
is kept at minimum level, especially at the audible frequency The built-in electronic attenuator of the USG-Series allows an

range : 0.02% or less distortion factor for 500Hz~20kHz. The adjustable power range between -30dBm to 0dBm. The USG-

external synchronization signal input helps collaborate with Series has several operational modes including fixed frequency,

stharweassient doices: frequency sweep, frequency hopping, and power sweep.

AUDIO GENERATOR

siGNAL sources [l

Application Audio Signal
Analog Channel 1
Frequency Range 10Hz ~ 1MHz
Output Range 5Vrms
Impedance 6000
Power Source AC100/120/220/230V+10%
Page C36

RF SIGNAL GENERATOR
Application RF signal generator RF signal generator RF signal generator RF signal generator RF signal generator
Analog Channel 1 1 1 1 1
Frequency Range 34,5MHz ~ 4400MHz T100MHz ~ 300MHz 800MHz ~ 1800MHz 2000MHz ~ 3000MHz 3000MHz ~ 4400MHz
Output Range -30dBm ~ 0dBm -30dBm ~ 0dBm -30dBm ~ 0dBm -30dBm ~ 0dBm -30dBm ~ 0dBm
Impedance 500 500 500 500 500
Modulation Sine Wave Sine Wave Sine Wave Sine Wave Sine Wave
Display
Interface usB UsB usB usB UsB
Power Source DCsV DC 5V DC 5V DC 5V DC5Y
Page C38-39 C38-39 C38-39 C38-39 C38-39
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GAG-810 (1MHz)

e

EEATURES

GAG-810 provides a convenient solution for low frequency (< TMHz) signal generation, specifically
for audio bandwidth. Intuitive and simple panel interface provides quick frequency and amplitude
adjustment, with dial/key shorteuts to different ranges. Square wave generation covers digital
application in addition to the traditional analog using sine wave. Distortion is kept at minimum level,
especially at the audible frequency range: 0.02% or less distortion factor for 500Hz~20kHz. The

external synchronization signal input helps collaborate with other measurement devices.

* Frequency from 10Hz ~ TMHz

# 0.02% Low Sine wave Distortion
{GAG-810 Only)

* 6 Steps Output Attenuator
* EXT SYNC Function

SPECIFICATIONS

SINE WAVE CHARACTERISTIC

Frequency Range 10Hz ~ 1MHz, 5 Ranges

Frequency Indicator Dial Scale

Frequency Accuracy + 5% + 1Hz (at x10, x100)

Output Voltage 5 Vrms (60042 load)

Frequency Response 10Hz ~ TMHz 1 0.5dB (at 60012 load)
Reference Frequency (1kHz)

Distortion Factor 500Hz — 20kHz : £0.02% (GAG-809 : <0.19%)
100Hz — 100kHz : £0.05% (GAG-809 : £0.3%)
(x 10 range for 100Hz, x 1k range for 100kHz)
50Hz ~ 200kHz : £0.3%
20Hz ~ 500kHz : £0.5%
10Hz ~ 1MHz : < 1.5%

SQUARE WAVE

Output Voltage = 10Vpp (no load)

Overshoot < 2% (at TkHz, max output)

Rise & Fall Time <200ns

Duty Ratio 50%:£5%

EXT. SYNCHRONIZATION

Synchronizing Range 19 /Vrms

Max. Allowable Input 15V (DC + AC peak)

Input Impedance 150k

OUTPUT

Output Impedance 60002

Output Attenuator 0, -10, -20, -30, -40, -50dB
6 ranges (accuracy ~1dB at 600¢) load)

POWER SOURCE

AC 100/120/220/230V210% , 50/60Hz

DIMENSIONS & WEIGHT

130(W) x 210(H)x292(D)mm , Approx 3 kg

ORDERING INFORMATION

GAG-810 1MHz Audio Generator with 0.02% Low Sine Wave Distortion

ACCESSORIES :

User Manual x 1, Power cord x 1, Test lead GTL-103 x 1

Simply Reliable | Good Will Instrument Co., Ltd.
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The USG-Series RF signal generator is a pocket-sized and USB interface compatible RF signal
generator. It covers the frequency range from 35MHz — 4400MHz. The USG-Series provides
continuous wave (CW) signal outputs without any signal modulation function.

The built-in electronic attenuator of the USG-Series allows an adjustable power range between
-30dBm to 0dBm. The USG-Series has several operational modes including fixed frequency, frequency
sweep, frequency hopping, and power sweep.

A USG CD-ROM provides dedicated PC application programs, which were developed under JAVA
software structure. This USG PC application program supports operating systems such as Windows
2000 /XP/Vista/7/8, Linux & Mac OS X through the USB interface.

USG-Series

Users can download USG APP to smart phone or tablet with Android 4.0 or above. To operate USG,
use USB-OTG connecting cable to connect tablet {or smart phone) and USG. The Android APP
application software for the USG signal generator is available on Google Play Store.

CE |use |

The USG signal generator can be designated as the tracking generator for GSP-730 spectrum analyzer
to conduct measurement functions of scalar network analyzer. A USG CD-ROM provides PC
application programs for the GSP-730 Primary RF software. Users can, using a Windows OS computer,

FEATURES control USG and GSP-730 via the Primary RF software.

* Frequency Range : 34.5MHz ~ 4400MHz

* Qutput Power Range : -30dBm ~ 0dBm SPECIFICATIONS
* Continuous Wave Signal Without any USG-LF44 USG-0103 USG-0818 USG-2030 | USG-3044
Modulation FREQUENCY RANGE
# Suppoit Fixad Fraquency, Frequéncy Sweep, 345MHz~44GHz | 100 MHz~ 300 MHz | 800 MHz - 1.8 GHz | 2.0 GHz~3.0GHz | 3.0 GHz~ 4.4 GHz
OUTPUT POWER

Frequency Hopping & Power Sweep Mode

-30 dBm ~ 0 dBm, in 1 dB steps
INTERNAL REFERENCE FREQUENCY

# -107dBc/Hz Phase Noise@100kHz Offset

# S
Frequency Resolution : 10kHz 25 MHz, aging +1 ppm at first year

* PC USB Interface Powered and Controlled FREQUENCY ACCURACY (0 dBm Output Level)

* External PC Software Support Different +100 Hz at 100MHz | +100 Hz at 100MHz | +800 Hz at 800MHz | +2kHzat2GHz | =3 kHz at 3GHz

Operating System FREQUENCY RESOLUTION

10 kHz

OUTPUT ISOLATION

= .75 dBc, Output Control On/Off

MODE CONTROL

Fixed Frequency [ Single Sweep [ CW Sweep [ Hopping / Power Sweep

STEP DWELL

SIGNAL SOURCES I vscsees

= 1000 ms in 1 ms steps

FREQUENCY OFFSET

-50 kHz ~ 50 kHz in 10 kHz steps

OUTPUT FLATNESS (0 dBm Output Level)

C37
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-1 dBm ~ 3.5 dBm, -1dBm -2 dBm, -1dBm ~-0.5dBm, | -1dBm=~-0.5dBm,| -1 dBm - 3.5 dBm,
typical typical typical typical typical

PHASE NOISE

Carrier Frequency

fo-1.0 GHz fe— 200 MHz fc-13GHz | fo-15GHz | fc-3.7GHz

at 10kHz Offset Frequency

<-97 dBec/Hz, <-100 dBc/Hz, <-97 dBc/Hz, <- 93 dBc/Hz, <- 88 dBc/Hz,
typical -100 dBc/Hz typical typical typical typical

at 100kHz Offset Frequency

<-107 dBe/Hz, <110 dBe/Hz, <102 dBc/Hz, <100 dBe/Hz, <94 dBc/Hz,
typical -110 dBe/Hz typical typical typical typical

2ND HARMONICS (0 dB Attenuation)

= .15 dB, typical = -45 dBc, typical = .25 dBc, typical = .30 dBc, typical | = -25 dBc, typical
345 MHz~20GHz | =100 MHz > 800 MHz 2.0GHz ~3.0GHz | 3.0 GHz ~ 4.4 GHz

= .10 dBc, typical
20GHz~-3.0GHz
= -25 dBc, typical
3.0CHz ~4.4GHz

3rd HARMONICS (0 d

B Attenuation)

= -5 dBe, typical = .7 dBc typical = -25dBc, typical | = -55 dBc, typical | = -40 dBc, typical
34,5 MHz ~ 2 GHz = 150 MHZ = 900 MHz 20CGHz~3.0CHz | 3.0 CHz - 4.4 CHz
= .20 dBec, typical = .35 dBc, typical = .35 dB, typical

20GHz~3.0GHz =150 MHz =900 MHz

=

= -40 dBc, typical
3.0CHz ~ 4.4 GHz

SPURIOUS RELATED TO RESOLUTION SETTINGS

= -30 dBc, typical, Resolution < 1MHz
= -65 dBc, typical, Resolution = TMHz

SPURIOUS RELATED TO THE FUNDAMENTAL OUTPUT

= .60 dBc, typical

= .60 dBc, typical

= -65 dBc, typical

1A

-65 dBg, typical

= .65 dBc, typical




RF Signal Generator

SPECIFICATIONS

USG-LF44 | USG-0103 USG-0818 USG-2030 USG-3044

SUPPORTED OS

Windows/Linux/Mac/Android

INTERFACE

USB 2.0

USB CONNECTOR TYPE

Mini B
SUPPLY VOLTAGE
5% nominal

CURRENT CONSUMPTION

200 mA

RF CONNECTOR TYPE

N-type male

IMPEDANCE

50 ©2 nominal

OUTPUT VSWR

<1.5:1, Output Level @ -30 dBm

MAXIMUM PERMISSIBLE DC VOLTAGE

£25V

MAXIMUM REVERSE POWER

+30dBm (1W)

ELECTROMAGNETIC COMPATIBILITY

EN 55011 class A, EN 61326-1(industrial environment), EN 61326-2-1, EN 61000-4-2, EN 61000-4-3,EN 61000-4-11

DIMENSIONS & WEICHT

30(W) = 103 (H) x 30{D)mm; Approx. 100g

USG-LF44 35MHz ~ 4400MHz RF Signal Generator
USG-0103 100MHz ~ 300MHz RF Signal Generator
USG-0818 800MHz ~ 1800MHz RF Signal Generator
USG-2030 2000MHz ~ 3000MHz RF Signal Generator
USG-3044 3000MHz — 4400MHz RF Signal Generator

ACCESSORIES

USB cable, CD-ROM with USG software, GSP-730 PrimaryRF software and User manual
GTL-253  USB Cable, USB 2.0, A-mini B Type, 1400mm

OPTIONAL ACCESSORIES

ADP-003 500 N type (female) to SMA (female) Adapter

GTL-303 500 SMA RF cable (600mm)

Easy to Use Graphical Interface with
Numeric Setting

Test Result of Simultaneous Power
Sweep and Frequency Sweep

Test Result of Low Pass Filter with
PrimaryRF Software

USG Android APP

ADP-003

5002 N type (female} to SMA (female) Adapter
For: USG-Series

GTL-303

5002 SMA RF cable (600mm)
For: USG-Series

Simply Reliable | Good Will Instrument Co., Ltd.
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ACCESSORIES

MODEL DESCRIPTION APPLICABLE DEVICE
AFG-125 USB Arbitrary Function Generator, 1CH/25MHz GDS-2000A Series

AFG-225 | USB Arbitrary Function Generator, 2CH/25MHz GDS-2000A Series

ADP-003 | Adaptor, 500, N(J/F) - SMA(J/F) USG-Series

DS2-FH1 | Module extension bay & USB Type A to Type A/B cable GDS-2000A Series, AFG-100/200 Series
GPA-501 Power Adapter, DC Output: 5V/2A AFG-200/100 Series

GPA-502 | Universal Power Adapter, DC Output: 5V/2A AFG-200/100 Series

GRA-432 | Rack Mount Kit AFG-3000 Series

GTL-101 Test Lead, BNC(P/M) to Alligator Test Lead, 1100mm AFG-Series, SFG-Series, GFG-Series, GFC-Series
GTL-105A | Test Lead, Alligator to Banana Test Lead, Max. Current 3A, 1000mm AFG-200/100 Series

GTL-110 BNC Cable, BNC(P/M)-BNC(P/M), 1000mm AFG-Series, SFG-Series, GFG-Series, GFC-Series
GTL-201A | Ground Lead, Banana to Banana, European Terminal, 200mm AFG-200/100 Series
GTL-232 RS-232C Cable, 9-pin, F-F Type, null modem, 2000mm AFG-3081/3051, GFG-3015
GTL-246 USB Cable, USB 2.0, A-B Type, 1200mm MFG-2000 Series, AFG-Series,
GTL-248 | GPIB Cable, Double Shielded, 2000mm AFG-3000 Series
GTL-250 | GPIB Cable, Double Shielded, 600mm AFG-3000 Series
GTL-253 USB Cable, USB 2.0, A-mini B Type, 1400mm USG-Series
GTL-303 RF Cable, RG316 Assembly, 600mm, SMA(P/M) USG-Series

GTL-101 GTL-103 GTL-105A

GTL-107A GTL-110 GTL-246

GTL-248 GTL-250 GTL-253

L/

GRA-432 Rack Mount Kit
For: AFG-3000 Series

Good Will Instrument Co., Ltd. | Simply Reliable
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DC POWER SUPPLIES

Stemming from the design and manufacture demands of electronic industries, GW Instek offers diverse power supply product lines to
meet user's demand for a variety of applications. Based on different needs, the product lines can be divided into several categories
including DC Power Supply, AC Power Source and DC Electronic Load.

For DC Power Supply, the products can be briefly categorized by the following types, Programmable or Non-programmable, Single or
Multiple Outputs, High Precision or Affordable Price, Dual Range and Wide Combinations of Voltage and Current, which can be selected
to meet the application requirements.

CGW Instek offers more than 100 power supply products, Which are suitable for the requirements of Electronic Assembly Testing,
Education, Component Testing, Wireless Product Testing, Burn-in, Battery-Power Product Testing Automotive, Aerospace industries
and so on.

PRODUCTS
* Programmable & Single Channel DC Power Supply

¢ Non-Programmable & Single Channel DC Power Supply
« Programmable & Multiple Channel DC Power Supply
» Non-Programmable & Multiple Channel DC Power Supply

m Good Will Instrument Co., Ltd. | Simply Reliable



DC POWER SUPPLIES

I GENERAL SELECTION GUIDE OF POWER SUPPLY BY APPLICATION

DC Power Supply Category

I
| |

Single Channel Multiple Channel
I I I l
Programmable Non-Programmable Programmable Non-Programmable
| | I [ | I
PFR-Series (D9-12)  PSP-Series (D34) | SpS-Series (D40) PPE-3323 (D44) SPD-3606 {D52)
PLR-Series (D13-16)  PPH-1503 (D35-36) = GPR-H Series (D41) PPT-Series (D45) GPE-X323 (D53-54)
PSW-Series (D17:20)  PPS-3635 (D37) GPR-M Series (D42) PST-Series (D46) GPS-X303 Series (DS5)
PSU-Series (D21-26)  PSM-Series (D38) GPS-Series (D43) GiRSenes{BA]) GPC.Series (D56)
PSB-2000 Series (D27-30)  PSS-2005/3203 GPP-Series (D48-51)
PSB-1000 Series {D31-32) (D39) PSB-2400L2 (D27-30)
PSH-Series (D33) PPH-1503D/1506D (D35-36)
PFR-Series v o D9-12 l
PLR-Series v v D13-16 W
PSW-Series v v v v D17-20 '5‘
PSU-Series Vi f S v D21-26 g-_
PSB-2000 Series v v v v D27-30 a
PSB-1000 Series v v v v D31-32 o
PSH-Series 7 7 v/ 7 D33 >
PSP-Series ./ &z J D34 2
PPH-1503/1503D/1506D 4 v v D35-36
PPS-3635 v i < v D37
PSM-Series v v g D38
PSS-Series v g i D39
SPS-Series v v v D40
GPR-H Series v 4 & D41
GPR-M Series & v g D42
GPS-Series Ve v v D43
PPE-3323 v v v v D44
PPT-Series v & v i D45
PST-Series = 4 ol v D46
GPD-Series v Y & 4 D47
GPP-Series Ve & i D48-51
SPD-3606 v & v v D52
GPE-X323 v v v D53-54
GPS-x303 Series v v v D55
GPC-Series v v P 4 D56

Good Will Instrument Co., Ltd. m



DC POWER SUPPLIES

I GENERAL SELECTION GUIDE OF DC POWER SUPPLY BY FUNCTION

LED Switching PFR-Series D9-12
LED Switching PLR-Series D13-16
LED Switching PSW-Series D17-20
LED Switching PSU-Series D21-26
LCD Switching PSH-Series D33
LED Switching PSB-2400L/2400H /2800L/2800LS /2800H D27-30
P bl
TRERRIRTR LCD Switching  PSB-1400L/1400M/1800L/1800M D31-32
LCD Switching PSP-603/405/2010 D34
Single
LCD Linear PPH-1503 D35-36
Channel
LED Linear PPS-3635 D37
VFD Linear PSM-Series D38
LCD Linear PSS-Series D39
LCD Linear GPP-1326 D48-51
LED Switching  SPS-1230/1820/2415/3610/606 D40
. LED | Dual Linear GPR-H Series D41
Non-Programmable
ﬂ LED | Dual Linear GPR-M Series D42
E LED Linear GPs-1830D/1850D/3030D/3030DD D43
S Analog Linear GPS-3030 D43
wv
o LED Linear GPP-1326 D53-54
Ll
3 LED Switching PSB-2400L2 D27-30
2 LED Linear PPE-3323 D44
LED Linear PPT-1830/3615 D45
Programmable LCD Linear PST-3201/3202 D46
LED Linear GPD-23035/33035/43035/3303D D47
Mikgud LCD Li D48-51
near GPP-2323/3323 /4323 -
Channel Bt
LCD Linear PPH-1503D D35-36
LED Switching  SPD-3606 D52
LED | Dual Linear GPC-3060D/6030D D56
Non-Programmable LED | Quad Linear GPS-2303/3303 /4303 D55
LED Linear GPE-2303/3303/4303 D53-54

m Goaod Will Instrument Co., Ltd.
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DC POWER SUPPLIES

I GENERAL SELECTION GUIDE OF DC POWER SUPPLY BY TECHNIC

LED PFR-Series Ds-12
LED PLR-Series D13-16
LED PSW-Series D17-20
LED PSU-Series D21-26
Programmable LCD PSH-Series D33
Single Channel
Switching LED PSB-2400L /2400H /2800L /2800LS /2800H D27-30
LED PSB-1400L/1400M /1800L/1800M D31-32
LCD PSP-603/405/2010 D34
Non-Programmable LED SPS-1230/1820/2415/3610/606 D40
Programmable LED PSB-2400L2 D27-30
Multiple Channel
Non-Programmable LED SPD-3606 D52
LCD PPH-1503 D35-36
LED PPS-3635 D37
Programmable
VFD PSM-Series D33
LCD PSS-Series D39
LCD GPP-1326 D48-51
Single Channel LED | Dual = GPR-H Series D41
Non-Programmable  LED | Dual  GPR-M Series D42
LED GPS-1830D/1850D/3030D/3030DD D43
Analog GPS-3030 D43
Linear
LED GPE-1326 D49-50
LED PPE-3323 D44
LED PPT-1830/3615 D45
Programmable
LCD PPH-1503D/1506D D35-36
LCD PST-3201/3202 D46
LED GPD-23035/33035/43035/3303D D47
Multiple Channel
LCcD GPP-2323 /3323 /4323 D48-51
LED | Dual = GPC-3060D/6030D D56
LED | Quad GPS-2303/3303/4303 D55
Non-Programmable
LED GPE-2303/3303/4303 D53-54

Simply Reliable | Good Will Instrument Co., Ltd.
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DC POWER SUPPLIES

I PROGRAMMABLE & SINGLE CHENNEL DC POWER SUPPLY

6 200 1200 PSU 6-200 LED Switching  USB/LAN/RS-232/RS-485/GPIB(Opt) D21-26
8 20 200 PSM-2010 VFD Linear DUAL RANGE, RS-232/GPIB D38
12.5 120 1500 PSU 12.5-120 LED Switching  USB/LAN/RS-232/RS-485/GPIB(Opt) D21-26
15 3 45 PPH-1503 LCD Linear 9V/5A or 15V/3A, USB/LAN/GPIB D35-36
15 7 120 PSM-3004 VFD  Linear DUAL RANGE, RS-232/GPIB D38
20 18 360 PLR 20-18 LED Switching  RS-232/LAN(Opt)/USB(Opt)/GPIB(Opt) D13-16
20 36 720 PLR 20-36 LED Switching  RS-232/LAN(Opt)/USB(Opt)/GPIB(Opt) D13-16
20 76 1520 PSU 20-76 LED Switching  USB/LAN/RS-232/RS-485/GPIB(Opt) D21-26
20 18 360 PSH-2018A LCD Switching  RS-232/GPIB(Opt) D33
20 10 200 PSP-2010 LcD Switching ~ RS-232 D34
20 10 200 PSM-2010 VFD  Linear DUAL RANGE, RS-232/GPIB D38
20 | 5 100  PSS-2005 LD | Linear  RS-232/GPIB(Opt) D39
30 36 360 PSW 30-36 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
30 72 720 PSW 30-72 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
30 108 1080 PSW 30-108 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
30 4 120 PSM-3004 VFD  Linear DUAL RANGE, RS-232/GPIB D38
l 30 6 200 PSM-6003 VFD Linear DUAL RANGE, RS-232/GPIB D38
i 32 3 9% PSS-3203 LcD Linear RS-232/GPIB(Opt) D39
i 32 6 192 GPP-1326 LCD Linear RS-232/USB(CDC)/LAN(Opt})/GPIB(Opt) D48-51
E 36 10 360 PLR3610 LED Switching  RS-232/LAN(Opt)/USB(Opt) GPIB(Opt) D13-16
a 36 20 720 PLR 36-20 LED Switching  RS-232/LAN(Opt)/USB(Opt)/GPIB(Opt) D13-16
o 36 10 360 PSH-3610A LCD Switching RS-232/GPIB(Opt) D33
g % | 20 720 PSH-3620A LcD Switching  RS-232/GPIB(Opt) | b33
8 36 30 1080 PSH-3630A LCD Switching  RS-232/GPIB(Opt) D33
36 35 126 PPS-3635 LED Linear 36V/3.5A, GPIB D37
40 38 1520 PSU 40-38 LED Switching  USB/LAN/RS-232/RS-485/GPIB(Opt) D21-26
40 5 200 PSP405 LcD Switching ~ RS-232 D34
60 6 360 PLR 60-6 LED Switching  RS-232/LAN(Opt)/USB(Opt) /GPIB(Opt) D13-16
60 12 720 PLR 60-12 LED Switching  RS-232/LAN(Opt)/USB(Opt)/GPIB(Opt) D13-16
60 35 200 PSP-603 LCD Switching  RS-232 D34
50 10 100 PFR-100L LED Switching  USB/RS-232/RS-485/LAN(Opt)/GPIB(Opt) | D9-12
60 | 33 200  PSM-6003 VFD  Linear  DUALRANGE,RS-232/GPIB | D38
60 25 1500 PSU 60-25 LED Switching  USB/LAN/RS-232/RS-485/GPIB(Opt) D21-26
30 13.5 360 PSW 80-13.5 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
80 27 720 PSW 80-27 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
80 40.5 1080 PSW 80-40.5 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
80 40 400 PSB-2400L LED Switching  RS-232/USB/GPIB(Opt) D27-30
80 30 300 PSB-2800L LED Switching  RS-232/USB/GPIB(Opt) D27-30
80 20 800 PSB-2800LS LED Switching  RS-232/USB/GPIB(Opt) D27-30
100 15 1500 PSU 100-15 LED Switching  USB/LAN/USB-GPIB(Opt) D21-26
150 10 1500 PSU 150-10 LED Switching  USB/LAN/USB-GPIB(Opt) D21-26

m Good Will Instrument Co., Lid. | Simply Reliable



DC POWER SUPPLIES

160 7.2 360 PSW 160-7.2 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
160 14.4 720 PSW 160-14.4 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
160 21.6 1080 PSW 160-21.6 LED Switching  USB/LAN/USB-GPIB(Opt) D17-20
250 2 100 PFR-100M LED  Switching  USB/RS-232/RS-485/LAN(Opt)/GPIB(Opt) | D9-12
250 45 360 PSW 250-4.5 LED  Switching  USB/LAN/USB-GPIB(Opt) D17-20
250 9 720 PSW 250-9 LED Switching— USB/LAN/USB-GPIB(Opt) DI7.20
250 13.5 1080 PSW 250-13.5 LED  Switching  USB/LAN/USB-GPIB(Opt) D17-20
300 5 1500 PSU 300-5 LED  Switching  RS-232/USB/LAN/USB-GPIB(Opt) D21-26
400 3.8 1520 PSU 400-3.3 LED  Switching  RS-232/USB/LAN/USB-GPIB(Opt) D21-26
600 2.6 1560 PSU 600-2.6 LED  Switching  RS-232/USB/LAN/USB-GPIB(Opt) D21-26
300 1.44 360 PSW 800-1.44 LED  Switching  USB/LAN/USB-GPIB(Opt) D17-20
300 2.88 720 PSW 800-2.88 LED  Switching  USB/LAN/USB-GPIB(Opt) D17-20
800 432 1080 PSW 800-4.32 LED  Switching  USB/LAN/USB-GPIB(Opt) D17-20
800 3 400 PSB-2400H LED  Switching  RS-232/USB/GPIB(Opt) D31-32
800 6 300 PSB-2800H LED  Switching  RS-232/USB/GPIB(Opt) D31-32

Simply Reliable | Good Will Instrument Co., Ltd.
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DC POWER SUPPLIES

- NON-PROGRAMMABLE & SINGLE CHENNEL DC POWER SUPPLY

8 30 240 GPR-0830HD LED Linear Rear-Panel Output D41

12 30 360 SPS-1230 LED Switching Rear-Panel Output D40

18 3 54 GPS-1830D LED Linear Rear-Panel Output D43

18 5 90 GPSs-1850D LED Linear D43

18 10 180 GPR-1810HD LED Linear Rear-Panel Output D42

18 20 360 SPS-1820 LED Switching Rear-Panel Output D40

18 20 360 GPR-1820HD LED Linear Rear-Panel Output D41

24 15 360 SPS-2415 LED Switching D40

30 3 20 GPS-3030D LED Linear Rear-Panel Output D43

30 3 2 GPS-3030DD LED Linear D43

30 ” 3 | 90 - GPS-3030 Analog Linear _ D43

30 6 180 GPR-3060D LED Linear Rear-Panel Output D42

. 32 6 192 GPE-1326 LED Linear Front-Panel Output D53-54

m 35 10 350 GPR-3510HD LED Linear Rear-Panel Output D41
g 36 10 360 SPS-3610 LED Switching Rear-Panel Output D40
> 60 3 180 GPR6030D LED Linear Rear-Panel Output D42
g 60 6 360 SPs-606 LED Switching Rear-Panel Output D40
8 60 6 360 GPR-6060D LED Linear Rear-Panel Output D41
75 5 375 GPR-7550D LED Linear Rear-Panel Output D41

110 3 330 GPR-1TH30D LED Linear Rear-Panel Output D41

300 1 300 GPR-30H10D LED Linear Rear-Panel Output D41

m Good Will Instrument Co., Ltd. | Simply Reliable



DC POWER SUPPLIES

I PROGRAMMABLE & MULTIPLE CHENNEL DC POWER SUPPLY

15V/3A or 9V/5A x 1, 12V/1.5A x 1
15 3 63 PPH-1503D 2 LCD Linear GP\:’; !L:; ;g'::m EHEY ks D35-36
15V/3A or 9V/5Ax 1, 12V/3A x 1
15 3 81 PPH-1506D 2 LCD Linear cmfz IL:I:I ;c:;m A D35-36
18 3 138 PPT-1830 3 LED Linear ::3;;»; AKX 2 0¥, R x1 D45
30 3 180 GPD-2303S 2 LED Linear ’[‘JOS\LHA X2 D47
. 30V/3Ax2
30 3 195 GPD-3303S 3 LED Linear o ci3aicvmax 1, USB D47
30V/3Ax 2 (5V/3A) or
30 3 195 GPD-4303S 4 LED Linear ¢ o{u o ﬂ»*{\l x" ; -’sv 1A 0SB D47
. 30V/3Ax 2
30 3 195 GPD3303D 3 LED Limear (s e 1 e D47
£32V/3A; -32V/-3A
: 32V/1Ax3
32 1 96 PST-3201 3 LCD Linear RS-232/GPIB (Opt) D46
; 32V/2Ax 2, 6V/5A x 1
32 2 158 b1 5202 3 LD Linear  ps232/GPIB (Opt) Dk
, 32V/3A x 2, RS-232/USB(CDC
32 3 192 GPP-2323 2 LCcD  Linear LAN?OP,‘I e B{o;ﬂ €al D48-51
: 32V/3Ax 2, (1.8/2.5/3.3/5.0V)/5A x 1
32 3 27 GPPp-3323 3 Lco Linear  ps.232/USB(CDC)/LAN(Opt)/GPIB(OpY) | D4351
, 32V/3Ax 2, 5V/1Ax 1, 15V/1A X 1
32 3 22 GPP433 4 LED  Linear  ps232/USB(CDC)/LAN(OpY/GPIB(OpY) = D485
36V/1.5Ax 2
36 1.5 126 PPT-3615 3 LED Linear ev‘,g Rl D45
80V/40A x 2
80 40 800 PSB-24002 2 LED  Switching as‘-'zfn ;ufsa SR (Ot D27-30

- NON-PROGRAMMABLE & MULTIPLE CHENNEL DC POWER SUPPLY

30 6 375 SPD-3606 3 LED  Switching 30V/6Ax 2 ;5V/3Ax 1 D52
30 6 375 GPC-3060D 3 LED Linear 30V/6Ax2;5V/3Ax 1 D56
30 3 180 GPS-2303 3 LED Linear 30V/3Ax 2 D55
30 3 195 GPs-3303 3 LED Linear 30V/3Ax2;5V/3Ax1 D55
30 3 200 GPS-4303 4 LED Linear 30V/3Ax2;5V/TAX 15 15V1A X1 D55
32 3 192 GPE-2323 2 LED Linear 32V[3Ax2 D53-54
32 3 217 GPE-3323 3 LED Linear 32V/3Ax 2;5V[5Ax 1 D53-54
32 3 212 GPE-4323 4 LED Linear 32Vf3Ax 2;5V[1AXx 1;15V/1Ax1 D53-54
60 3 375 SPD-3606 3 LED  Switching  60V/3Ax 2;5V/3Ax1 D52
60 3 375 GPC-6030D 3 LED Linear 60V/3Ax2;5V/3Ax1 D56

Simply Reliable | Good Will Instrument Co., Ltd.
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POWER SUPPLIES - PFR-Series

Fanless Multi-Range D.C. Power Supply
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3550
B o

PFR-100L
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PFR-100M

f(( GPIB ]USB lmaz |gg;:=g ]LAN

lmm

e e

FEATURES

* Constant Power Output for Fivefold
Multi-Range(V&I} Operation

* Natural Convection Cooling Design
(Fanless Structure)

* Preset Memory Function

* Qutput ON/OFF Delay Function

# CV, CC Priority Mode

#* Adjustable Slew Rate For Voltage and Current

* Bleeder Circuit Control

* Protection : OVP, OCP, AC FAIL and OTP

* Support Front Panel and Rear Panel Output

#* Built-in USB and RS-232/485 Interface
Optional LAN+GPIB

#* Web Server Monitoring and Control

# External Analog Control and Monitor Function

* Remote Sensing Function

PFR-100L | PFR-100M
Output Channel 1 1
Output Voltage 0~ 50V 0~ 250V
Output Current 0~ 10A 0~2A
Rated Power 100W 100W

Good Will Instrument Co., Ltd. | Simply Reliable

The PFR-100 series, a small and high-performance programmable D.C. power supply, adopts natural
convection design to dissipate heat. The fanless structure allows users to focus on their experiments
and tests in a quiet environment. Fanless power supply will not suck in dust and foreign objects,
therefore, PFR-100 series has a longer life cycle compared with that of power supplies with fan.

The PFR-100 series is a power supply with a five-fold rated power that allows users to self-define
voltage and current under rated power conditions so as to satisfy them with wider voltage and current
operational ranges. PFR-100 series, with rated 100W, provides two models: PFR-100L- maximum
output voltage of 50V (at 2A) or maximum output current of 10A (at 10V); PFR-100M- maximum
output voltage of 250V (at 0.4A) or maximum output current of 2A (at 50V).

The PFR-100 series provides front and rear panel output terminals. The front panel output terminal
helps users shorten test lead replacement time while conducting adjustment on front panel's function
keys. The rear panel output terminal facilitates an easy wiring operation for rackmount assembly. 3U
height, 70mm width and 2.5KG in weight have greatly elevated PFR-100 series portability. Furthermore,
the multi-drop mode allows users to control up to 31 PFR-100 series without using switch/Hub that
help users save the equipment cost.

The LAN interface for PFR-100 is Ethernet port. PFR-100 also has a built-in web server and intuitive
user interface. Users, via general browsers including Internet Explorer, Mozilla Firefox or Android
cellular phones, can monitor PFR-100's test and measurement anywhere. Users not only can remotely
monitor PFR-100 via internet, but also remotely observe and adjust their operating PFR-100s in the lab
from your home. The outputs of PFR-100 series can be monitored including OVP, OCP, UVL; and the
system information can be checked such as unit's serial number, firmware edition and internet setting.
Users can remotely adjust PFR-100 settings, including output voltage/current, the slew rate for
voltage/current, Bleeder circuit control, OCP, delayed time for output voltage and Buzzer settings.

The PFR-100 series provides special functionalities to meet test requirements for different load's
characteristics. The CC priority mode can be applied for DUTs with diode characteristics to prevent
DUT from being damaged by inrush current. A slow rise time for voltage can also protect DUT from
inrush current, especially for tests on capacitive load. When power is off or load is disconnected, the
activation of Bleeder circuit control will allow the bleeder resistor to consume filter capacitor's
electricity. Without the bleed resistor, power supply's filter capacitor may still have electricity that is a
potential hazard. For automatic testing equipment systems, the bleeder resistor allows PFR-100 series
to rapidly discharge to prepare itself for the next operation.

SPECIFICATIONS

Model PFR-100L PFR-100M
OUTPUT RATING ] B
Rated Output Voltage 50V 250V
Rated Output Current 104 2A
Rated Output Power 100W 100W
“RECULATION(CY] Bl cachidd
Load Regulation (¥2) 10mv 33mv
Line Regulation {*1} ImV SmV
REGULATION(CC)
Load Regulation (*9) 10mA 3.2mA
Line Regulation (*1) | 8mA 1.2mA
 RIPPLE & NOISE (3)
Ve-p (*4) 50mv 150mV
Vr.m.s.(*5) 4mV 15mV
A r.m.s. 10mA 2mA
PROGRAMMING ACCURACY
Voltage 0.1% of setting + | 40mV 200mV
LU % wiseliing ¥ | Hron it
MEASUREMENT ACCURACY
Voltage 0.1% of reading + | 40mV 200mV
Current 0.2% of reading + | 20mA 2mA
RESPONSE TIME
Rise Time (+6) Rated load 50ms 100ms
Fall Time (*7) Rated load 100ms 200ms
No load 500ms 1000ms
Transient Response Time (*8) 1.5ms 2ms
PROGRAMMING RESOLUTION
Voltage 2mV 10mv
Current TmA 0.1mA
MEASUREMENT RESOLUTION
Voltage 2mV 10mV
Current TmA 0.1mA
O TECTON FONCToN eccabloed
Over Voltage Protection (OVP) Setting range | 5-55V 5~275V
Over Current Protection (OCP) Setting range | 1-11A 0.2-2.2A
Under Voltage Limit (UVL) Setting range | 0-52.5V 0-262.5V
Over Temperature Protection (OTP} Operation Turn the output off. Turn the output off.
Low AC Input Protection {AC-Fail) Operation Turn the output off. Turn the output off.
Power Limit (Power Limit) Operation Turn the output off. Turn the output off.




Rear Panel

PFR-Series

GRA-431-)/E Rack Mount Kit(JIS/EIA)

SPECIFICATIONS For : PFR-Series
Model PFR-100L PFR-100M
FRONT PANEL DISPLAY ACCURACY, 4 DIGITS e e
Voltage 1 reading + | 40mV 200mV e
B | T ;
ENVIRONMENT CONDITION '%71.. %.L _’_:.L .;!._."_ _!.;._.L E
Operaing Temperature 0°Ctod0'C — —— o
Storage Temperature 20°Cto70°C &
Operating Humidity 20% to 80% RH; No condensation [
Storage Humidity 209 to 85% RH; No condensation l l l ‘ ‘
 READBACK TEMP. COEFFICIENT(After A 30 Minute Warm-up) ! )
Voltage 100ppm/°C |
Current 200ppm/°C m
_OTHER : r
Analog Control Yes o
Interface USB, R5-232/RS5-485; Factory option: LAN/GPIB o
AC Input 85-265VAC, i?,_stzl singleypaise 4 PSU-232 RS-232 Cable with DB9 Connector Kit -
| DIMENSIONS & WEIGHT 2
L
=
@)
o

[+

| 70(w)x124(H)x300(D)mm; Approx. 2.5kg
Mote: #1: At 85 — 132Vac or 170 - 265Vac, constant load.
#2: From No-lead to Full-load, constant input voltage. Measured at the sensing point in Remote Sense,
#3: Measure with [EITA RC-91318B (1:1) probe
*4: Measuremnent frequency bandwidth is 10Hz to 20MHz. \ v &

*5: Measurement frequency bandwidth is 5Hz to TMHz,
#6: From 10%6-90% of rated output voltage, with rated resistive load,
*7: From 90%-10% of rated output voltage, with rated resistive load,

#8: Time for output voltage to recover within 0.1% + 10mV of its rated output for a load change from 50 to 100% PSU-485 RS-485 Cable with DB9 Connector Kit
of its rated output current,

#9; For load voltage change, equal to the unit voltage rating, constant input voltage.

ORDERING INFORMATION

PFR-100L  Fanless Multi-Range D.C. Power Supply
PFR-100M  Fanless Multi-Range D.C. Power Supply (European terminals provided only) \

ACCESSORIES ;

CD(User Manual, Programming manual) x 1 , Power cord , GTL-134 test lead , Accessory Packages

GTL-104A test lead (for PFR-100L only) , GTL-105A test lead (for PFR-100M only) , GTL-258 GPIB Cable, 2000mm
GTL-204A test lead (for PFR-100L European Type Jack Terminal)

OPTIONAL ACCESSORIES

GTL-258 GPIB Cable, 2000mm

PSU-232 RS-232 Cable with DBY Connector Kit
PSU-485 RS-485 Cable with DB9 Connector Kit
GTL-246 USB Cable (USB 2.0 Type A-TypeB Cable)

GRA-431-]-100/200  Rack mount Kit(JIS)with AC 100V/200V
GRA-431-E-100/200  Rack mount Kit(EIA)with AC 100V/200V

PFR-GL LAMN+GPIB interface GTL-134 Test Lead

PFR-100 Series Fanless Multi-Range D.C. Power Supply

PFR-10001-GL - GTL-258 1

Model: +——— Cable Options:

L : 0-50V 104/ 100W GTL:258 : A GPIB cable including 25 pins Micro-D connector

M - 0-250V/2A100W PSU-232 : An RS-232 cable including RJ-45 connector
BSL-485 : An RS-485 cable including R|-45 connector
GTL-246 : A USE cable for TypeA-TypeB connectars

Interface Options: +— * None

01 : USB(Type B)& RS-232/RS-485(R|-45 connector) as default

GL : LAN & GPIB(25 pins Micro-D connector)

Simply Reliable | Good Will Instrument Co., Ltd. m



POWER SUPPLIES [ r+-seres

Fanless Multi-Range D.C. Power Supply

M c.v/c.CPRIORITY MODE

B ADjUSTABLE SLEW RATE

Under the conventional C.V
mode, inrush current and surge
voltage appeared at forward
voltage (Vf) of LED

restrained.

Under the application conditions of diode load, conventional
power supplies under the C.V priority mode will produce inrush
current and surge voltage at turn-on. The PFR-100 series has C.V
and C.C priority modes. The C.C priority mode can prevent inrush
current and surge voltage from occurring at turn-on to protect
DUT.

G WEB SERVER REMOTE CONTROL FUNCTION

Under C.C priority mode, inrush
and surge voltage are effectively

Adjustable Voltage Slew Rate Adjustable Current Slew Rate

Current Slew Rate
0.01A~20.00A/sec (PFR-100L)
0.001A~4.000A fsec (PFR-100M)

Voltage Slew Rate
0.1V~100.0V/sec (PFR-100L)
0.1V~-500.0V /sec (PFR-100M}

The PFR-100 series can adjust slew rate for current and voltage.
Via setting the rise and fall time of voltage and current, users
can verify DUT's characteristics during voltage and current
variation. Additionally, slew rate adjustment can mitigate
voltage shift to effectively prevent DUT from being damaged by
inrush current. This function is ideal for tests such as
capacitive load and motor.

e
iy

i "

S &%y

Sy

¢

Users, via general browsers including Internet Explorer, Mozilla
Firefox or Android cellular phones, can monitor PFR-100's test and
measurement anywhere. Users not only can remotely monitor
PFR-100 via internet, but also remotely observe and adjust your
operating PFR-100 in the lab from your home. The outputs of PFR-
100 can be monitored including OVP, OCP, UVL; and system

=]l  BLEEDER CIRCUIT CONTROL

;I\

[ Bleed

resistor
Y e

PFR-100 Series Bleeder Circuit

)
Load

Good Will Instrument Co., Ltd. | Simply Reliable

OCT Filier
[ —
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Ranch Whiohe

Whewster 1 untesd

information can be checked such as unit's serial number,
firmware edition and internet setting. Users can remotely adjust
PFR-100 settings, including output voltage/current, the slew rate
for voltage/current, Bleed circuit control, OCP, delayed time for
output voltage and Buzzer settings.

The PFR-100 series power supply has a bleeder circuit
control which is in parallel with the output terminal. When
power is off or load is disconnected, the bleed resistor will
consume electricity from the filter capacitor. Without a bleed
resistor, the filter capacitor of power could still be charged
with electricity that poses a potential danger. In addition, for
ATE system, bleed resistor allows the PFR-100 series to
bleed current rapidly so as to prepare itself for the next
operation.



E REMOTE PROGRAM CONTROL (UP TO 31 UNITS CONNECTION)

Max 31lunits
Multi-Drop RS485 RS485 RS485
| 11 11 |
iJSE‘ ; L:\N t-‘pih - - - -
SCPI Command : —

i is20 322 izze iz
— | 1 | I | [
— DO e s 0 DI ) LI
yE BN | B | I |

Provide USB, GPIB and LAN for PC to remote control Master
PFR-100. RJ-45 connector on the rear panel can connect up to
31 units. LAN or USB remote control and augmenting slave

I3 EXTERNAL ANALOG CONTROL FUNCTION

PFR-100

EXT-R

£

2 core shieided 2 core shielded |

wire a;;\:dslecl & Outgut wire o;;\:lsned i
L__gTerminal -
Pin16 — EXT-V (+) Pin16 — EXT-R
Pin15 — EXT-R

Pin15 — EXT-V ()
Wire shield — negative (-) output terminal

External Voltage Controls External Resistanc

Voltage Range

The rear panel of the PFR-100 series has an analog control
terminal. The external analog control interface allows external
voltage or resistance to control voltage and current output; and
allows power supply to output or to be turned on and off.

OUTPUT ON/OFF DELAY

Wire shield — negative (-) output terminal

Voltage Range

units by using the multi-drop mode will no longer need any
switch/hub that can help customers save equipment costs.

PFR-100

Vo1 14

v/ A
L7

a b
2 core shielded |

wire or twisted |
pair

Pin14 — Switch
Pin13 — Switch
Wire shield — negative (-) output terminal

External ON-OFF To Control
Output, ON or OFF

e Controls

The diagram above shows typical connection methods for
external control applications. For more detailed connection
information please refer to user manual.

N

&1 (+3.3V) _'!J

4
|

i

42 (+5V) -

!

|
TR Loy T p—
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£ (15V)
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#1 ONOFF COND

An Example of Output On/Off Delay Control Among Multiple Outputs of the PFR-100 units

The Output On/Off delay feature enables the setting of a specific
time delay for output on after the power supply output is turned
on, and a specific time delay for output off after the power supply
output is turned off. When multiple PFR-100 units are used, the

On/Off delay time of each unit can be set respectively referring to
fix time points. This multiple-output control can be done through
the analog control terminal at rear panel or through the PC
programming with standard commands.

Simply Reliable | Good Will Instrument Co., Ltd,
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Low Noise D.C. Power Supply

PLR 20-36/36-20/60-12

l(é ﬂem ]uss 1ns-m

Ana
Con tLAN

FEATURES

* Qutput Voltage Rating : 20V/36V/60V

* Qutput Power : 360W [720W

* Low Ripple and Noise{0.5mVrms/10mArms)

* Fast Transition Recovery Time(100s)

* Equipped Power Factor Correction Circuit for
AC-input 100~240VAC

* Maximum 2 units in Series Connections or
3 units in Parallel Connections

# Select the Setting Digits for Voltage and
Current{Coarse/Fine Volume Control)

#* Panel Lock Function/3 set of Preset Function

* Qutput Off Timer Function(Range : 1 min to
1000 hours & 59mins)

#CC Priority Function(Prevent Overshoot &
Inrush Current)

#* Sequence Function of PC Editing
{Max. : 1000 steps/Min. step Period : 50ms)

* Protection : OVP, UVP, OCP, Remote
Sensing(Terminal Open)

* External Analog Control Function

* PC Remote Interface : Standard : RS-232 ;
Optional : GPIBfUSB/LAN

POWER SUPPLIES - PLR-Series

D13 Good Will Instrument Co., Ltd. | Simply Reliable

GW Instek launches the new generation PLR-series programmable switching D.C. power supply. The
single power output ranges are 360W and 720W. The series comprises 6 models and the voltage ranges
are 20V, 36V and 60V. The PLR-series is a hybrid circuit design which incorporates front stage switching
and rear stage linear architectures. The unique advantages of this design benefit from the combination
of both switching and linear structures. The front stage switching structure can effectively reduce size
and weight, and the rear stage linear structure can maintain lower ripple voltage, lower ripple current,
and faster transient response.

The PLR-series features many functions, including three sets of user-defined Preset function;
programmable automatic Output off timer function; programmable Sequence function; CV, CC priority
activation functions {prevent overshoot and inrush current while output is turned on); External voltage
and current output control and OVP, OCP and UVP functions. The above functions are built-in. Users
do not have to pay for any extra costs.

The flexible allocation is one of the advantages of the PLR-series. For users require large output power,
the PLR-series allows maximum 3 same model units in parallel connection to obtain larger output
current, and maximum 2 same mode| units in series connection to obtain larger output voltage.

The PLR-series takes the consideration of the integration between its rack and other systems. Hence,
the heat dissipation design adopts front air inlet and rear air outlet (there is no air outlet on the top,
bottom, and on the both sides). The optional dedicated rack mount adapter (GRA-427) is for PLR-series
to be rack mounted. Other equipment can be directly placed on top or under PLR-series to save rack space.

The PLR-series is equipped with RS-232 interface and also provides optional GPIB&USB (PLR-GU) and
USB&LAN (PLR-LU). The program control of maximum 32 units can be realized by Local Bus no matter
which interface is utilized. Additionally, the PLR-ARC interface not only provides external voltage and
external resistance control but also meets the requirement of PLC control.

The PLR-series genuinely meets users' requirements of the new generation DC power supplies. The
series, completely simplifying and expediting system development processes, is suitable for the R&D,
design verification, and manufacturing of the semi-conductor equipment, automobile, component and
communications industries,

SPECIFICATIONS

PLR 20-18 PLR 20-36 | PLR36-10 | PLR 36-20 PLR60-6 | PLR60-12

OUTPUT RATING
Voltage oV ~ 20V oV ~ 20V 0V ~ 36V oV ~ 36V oV ~ 60V OV ~ 60V
Current 0-~184A 0~ 36A 0-~104 0~ 204 0~6A 0~124
Power 30w 720 360W 7200 360W 720W

| REGULATION (CV)
Load ImA 3mA 3.8mA 3.BmA SmA S5mA
Line 2mA ZmA 2.8mA 2.8mA 4ma 4mA
REGULATION {CC) ) N
Load SmA SmA SmA SmA SmA SmhA
Line S5mA 10mA TmA SmA TmA SmA
RIPPLE & NOISE (Noise Bandwidth=20MHz ; Ripple Bandwidth = TMHz)
CVp-p 30mVp-p 30mVp-p 30mVp-p 30mVp-p 30mVp-p 30mVp-p
CVrms 0.5mVrms 0.5mVrms 0.5mVrms 0.5mVrms 0.5mVrms 0.5mVrms
CCrms 10mArms 10mArms SmArms 10mArms SmArms 10mArms

READBACK ACCURACY (23°C#5°C, after 30 mins warm-up)

Voltage = (0.1%rdg+2digits) + (0.1%rdg+2digits} + (0.1%rdg+2digits)
Current + (0.5%rdg~+2digits) + (0.5%rdg+2digits) + (0.5%rdg+2digits)
Power & (0.7%rdg+1.5%F S ) 4 (0.7%rdg+1 5%ES ) £ (0.7%rdg+1.5%F.5.)
SETTING ACCURACY (23°C+5°C, after 30 mins warm-up)

Voltage + (0.5%SET+0.5%F.S.) + (0.5%SET+0.5%F.S.) £ (0.5%SET+0.5%F.5.)
Curent | x(1%SET+1%FS.) | & (1%SET+1%F.S.) & (1%SET+1%FS.)
RESPONSE TIME

Raise Time 50ms/50ms: No load/ 50ms/50ms: No lead/ 50ms/50ms: No load
(Duiputvoliager 1056=30%F3) | pated load Rated load Rated load

Fall Time(Full load) 50ms 50ms 150ms

{Output voltage: S0%—10%FS)

Fall Time(No load) 250ms 250ms 600ms

{Output voltage: S0%—1006F5)

Load Transient Recover Time | 100 12 s 1005 100 s

{Load charge from 50 to 1005}

SETTING RESOLUTION

Voltage 10mv 10mv 10mV

Current 10mA 10mA 10mA
MEASUREMENT RESOLUTION

Voltage 10mVy 10mvV 10mvV

Current 10mA 10mA 10mA

SERIES AND PARALLEL CAPABILITY )

Parallel Operation Up to 3 units Up to 3 units Up to 3 units

Series Operation Up to 2 units Up to 2 units Up to 2 units
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PLR-Series

SPECIFICATIONS

| PLR2018 | PLR20-36 = PLR36-10 | PLR36-20 | PLR60-6 | PLRE0-12
PPROTECTION FUNCTION

ovP Set range : 10% to 110% F.S. Set resclution: 10 times the minimum display reselution
Activated when the output voltage exceeds the set OVP value : Hardware detection

ocep Set range : 5% to 110% F.S. Set resolution: 10 times of minimum display resolution
Activated when the output current exceeds set OCP value : Software detection

uve Set range : -1V to 110% F.S. Set resolution: 10 tirmes the minimum display resolution
Activated when the output veltage falls below the set UVP value : Software detection

ENVIRONMENT CONDITION

Operation Temp. 0C~40C

Storage Temp. -20C~60C

Operating Humidity | 30% - 85% RH (No dew condensation)
Storage Humidity 20% ~ 85% RH (No dew condensation)
READ BACK TEMP. COEFFICIENT

POWER SUPPLIES - PLR. Series

Voltage +100ppm/C

Current +100ppm/C

OTHER

Power Consumption | 570VA 1100VA | 520vA T050VA S10VA T1000VA
Power Factor 0.99 0.99 0.99 0.99 0.99 0.99
Cooling Method Forced cooling : Fan speed proportionate to the temperature of the internal heat sink
Power Source Single-phase 100VAC to 240VAC, 50Hz ta 60Hz

Interface Standard : RS-232C; Optional : LAN/USB, CPIB/USB, External Analog Control

Analog Control Yes

Dimension & Weight | PLR 20-18/PLR 36-10/PLR 60-6 : 139.5 (H} x 140(W) x 415.5(D}; Approx. 5.2kg
PLR 20-36/PLR 36-20/PLR 60-12 : 139.5 (H) x 210(W) x 415.5(D}; Approx. 7.5kg

ORDERING INFORMATION

PLR20-18  (0-20V/0-18A/360W Low Noise DC Power Supply
PLR20-36 0-20V/0~36A/720W Low Noise DC Power Supply
PLR36-10  0-36V/0~-10A/360W Low Noise DC Power Supply
PLR36-20 0-36V/0~20A/720W Low Noise DC Power Supply
PLR60-6  0-60V/0-6A/360W Low Noise DC Power Supply

PLR60-12  0-60V/0~12A/720W Low Noise DC Power Supply

ACCESSORIES :

User Manual{CD) x 1, Power Cable x 1, Rear Output Terminal Cover x 1, Bolt set x 1(Hexagon head bolt P-3 x 2,
Flat washer x 2, Hexagon nut x 2), Output grounding cable x 1, M4 Small Screw Washer x 1, M3 Small Screw
Washer x 1, M3 Large Serew Washer x 2

OPTIONAL ACCESSORIES

PLR-CU GPIB/USE Interface Card

PLR-LU LAN/USE Interface Card

PLR-ARC External Analog Control Interface Card
PLR-001 Parallel Connection Signal Cable(2-3 units)
PLR-002 Series Connection Signal Cable
GRA-427 Rack Mount Kit (EIA+]IS)

CTL-246 USB Cable (1.2m)

CTL-248 CPIB Cable {2.0m)

GRJ-1101 Modular Cable (0.5m)

GRJ-1102 Meodular Cable (1.5m)

Simply Reliable | Good Will Instrument Co., Ltd.



POWER SUPPLIES - PLR-Series

D15

Low Noise D.C. Power Supply

9 SERIES AND PARALLEL CONNECTIONS (Voltage and Current Allocation Chart for Series and Parallel Operation)
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Series Connection Diagram Parallel Connection Diagram

To bring up the overall output power, the PLR-series supports
same model units to be arranged in series operation for the
maximum 2 units or in parallel operation for maximum 3 units.

B SEQUENCE FUNCTION

Ll

Example for the Sequence Operation

Before applying the sequence function, a series of different
voltage, current and duration steps must be edited by a PC to
make a sequence. CSV format, through RS-232C, LAN/USB
(option) or GPIB/USB (option) interface, is transmitted to the

memory of the PLR-series to sequentially execute steps consisting

of voltage, current, and duration settings of the sequence.

The shortest time for each step is 50ms and the maximum steps
are 1000. The sequence function is to test DUT's response to
the fast changing power supply that is one of the crucial
verification items for electronic products' reliability tests.

I3 OuTPUT OFF TIMER FUNCTION
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Counting Down From Zhr and 20mins

The output off timer function is to set the PLR-series to
automatically turn off its output after a certain period of time.
The shortest time setting is 1 minute. The setting range is from
1 minute to the maximum 1000 hours and 59 minutes. This
function can only be activated when power supply output is
being turned on.

Good Will Instrument Co., Ltd. | Simply Reliable

Single Unit [
Vatage/Cument Alocition | Z0V/18A | 20V/36A | 36V/10A | 36V/20M | GOV/GA | EOV/1ZA

2 units in Series Operation
Veltage/Current Allocation |

2 units in Paralle Operation
Volage/Curent Allocaton | 20Vf36A | 20V/72A | 36V/20A | 36V/40A | 60V/1ZA| 60V/24A

3 units in Paralle Operation |
| Voltage/Current Allocation |

40V/1BA | 40V/3GA | T2V/I0A | T2V/20A | T20V/6A| 120V/12A

20V/54A | 20V/10BA| 36V/30A | 36V/GOA | 6OV/IBA| 6OV/36A

The series is very suitable for the power supply applications
on D.C. power supply modules, electronic parts and
components, and wafer plating equipment.

PRESET FUNCTION

The PLR-series provides three parameter preset function keys
on the front panel and each preset memory consists of parameters
of output voltage and output current settings. Users via storing
frequently used voltage and current parameters from the front
panel to quickly save and recall parameters.

I ovP, OCPAND UVP FUNCTIONS
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{Over Voltage Protection)  (Under Voltage Protection)  (Over Current Protection)

When the voltage and current outputs exceed the preset conditions
of OVP and OCP, the PLR-series will be shut down so as to prevent
DUT from any damages.

OCP : the setting range is 5%~110% of the rated output
OVP : the setting range is 10%~110% of the rated output
UVP : the setting range is 1V ~ 110% of the rated output




B EXTERNALANALOG CONTROLFUNCTION
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of the PLR-ARC.
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Turning the Output on by External Analog Control Interface

The rear panel of the PLR-series features analog control

Tuming the outpul ON/OFF
through the external contacts

terminal which controls output voltage and current values
through external voltage or resistance. The on and off of

power supply output or main power disconnection can also

Turning the output ON/OFF
through the external contacts
of the PLR-ARC,

Turning the Output Off by External Analog Control Interface

be executed via external analog control interface. The
above diagrams show the typical external analog control
connection methods. For more connection information,
please refer to the user manual.

COMPARISONS ON TRANSIENT RECOVERY TIME CHARACTERISTICS
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Ripple Comparison for Rating Power Output (Bandwidth : TMHz)

FEATURE COMPARISONS
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The PLR-series has a fast transient
recovery capability, which is ideal for
applications of large load current
changes. The above diagrams show
the actual comparative results of
transient response time under

different techniques.

Ripple Comparison for Rating Power Output

Operation Linear Type Power Supply
Ripple & Noise for CV 0.35mVrms{Typ.) @
Ripple & Noise for CC < 2ZmArms(Typ.) (@)
Recovery Time < 50us(Typ.) ©

Series & Parallel Operation -
External Analog Control Interface -

Std. : RS-232/GPIB

Interfaces

Power 2000

Dimensions (mm)
Weight 10kg
CE Certificate v

230(W) x 140(H) x 380(D) A

A

PLR-series (Hybrid)
£ 0.5mVrms ©
SmArms @
< 100us (@)
v
Opt.

Std. : RS-232/Local bus
Opt. : LAN/USB or GPIBJUSB

3e0W
140(W) x 124(H) x 364(D) O
52kg 0
v

Switching Type Power Supply

TmVrms(Typ.) A
T2ZmArms(Typ.) A
Tms(Typ.) A
v
Std.

Std. : USB/LAN
Opt. : USB to GPIB, USB to R5-232

360W
71(W) x 124(H) x 350(D) © © : Excellent
kg © O : Good
v A : Bad

Simply Reliable | Good Will Instrument Co., Ltd.

POWER SUPPLIES - PLR-Series



POWER SUPPLIES - PSW-Series

D17

PSW-Series
ICE IGPIB IUSB Im" |Q‘m |LAN

FEATURES

* Voltage Rating : 30V/80V/160V/250V/800V,

Output Power Rating : 360W~1080W

* Multi-range Voltage & Current Combinations
in One Power Supply

* C.V/C.C Priority ; Particularly Suitable for the
Battery and LED Industry

* Adjustable Slew Rate

* Series Operation(2 units in Series)for(30V/
80V/160V), Parallel Operation(3 units in
Parallel) for (30V/80V/160V/250V/800V)

* High Efficiency and High Power Density

*1/2,1/3, 1/6 Rack Mount Size Design
(EIA/JIS Standard ) for 360W, 720W, 1080W

* Standard Interface : LAN, USB, Analog
Control Interface

* Optional Interface : GPIB-USB Adaptor,
RS232-USB Cable

* LabVIEW Driver

w!
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e
o

PSW 80-40.5 (0-80v, 04054, 1080W)

PSW 80-13.5 (0-80v, 0-13.54, 360W)

Good Will Instrument Co., Ltd. | Simply Reliable

The PSW-Series is a single-output multi-range programmable switching DC Power Supply covering a
power range up to 1080W. This series of products include fifteen models with the combination of 30V,
80V, 160V, 250V and 800V rated voltages and 360W, 720W and 1080W maximum output powers. The
multi-range feature allows the flexible and efficient configuration of voltage and current within the rated
power range. As the PSW-Series can be connected in series for maximum 2 units or in parallel for
maximum 3 units, the capability of connecting multiple PSW-Series units for higher voltage or higher
current output provides a broad coverage of applications. With the flexibility of multi-range power
utilization and series/parallel connection, the PSW-Series significantly reduces the users’ cost for
various power supply products to accommodate the projects with different power requirements.

The C.V/C.C priority selection of the PSW-Series is a very useful feature for DUT protection. The
conventional power supply normally operates under C.V mode when the power output is turned on.
This could bring a high inrush current to the capacitive load or current-intensive load at the power
output-on stage. Taking the I-V curve verification of LED as an example, it becomes a very challenging
task to perform this measurement using a conventional power supply. With LED connected to a power
supply under C.V mode as the initial setting, when the power output is turned on and the voltage rises
to the LED forward voltage, the current will suddenly peak up and exceed the preset value of current
limit. Upon detecting this high current, the power supply starts the transition from C.V mode to C.C
mode. Though the current becomes stable after the C.C mode being activated, the current spike
occurred at the C.V and C.C crossover point may possibly damage the DUT. At the power output-on
stage, the PSW-Series is able to operate under C.C priority to limit the current spike occurred at the
threshold voltage and therefore protects DUT from the inrush current damage.

The adjustable slew rate of the PSW-Series allows users to set for either output voltage or output
current, a specific rise time from low to high level transition, and a specific fall time from high to low
level transition. This facilitates the characteristic verification of a DUT during voltage or current level
changes with controllable slew rates. Most manufacturing tests of lighting device or large capacitor
during power output-on are associated with the occurrence of high surge current, which can greatly
reduce the life time of the DUT. To prevent inrush current from damaging current-intensive devices,
a smooth and slow voltage transition during power On-Off can significantly reduce the spike current
and protect the device from high current damage.

The OVP and OCP are provided with the PSW-Series. Both OVP and OCP levels can be selected,
with default level set at 110%, of the rated voltage/current of the power supply. When any of the
protection levels is tripped, the power output will be switched off to protect the DUT. The PSW-Series
provides USB Host/Device and LAN interfaces as standard, GPIB-USB adapter and RS232-USB cable
as optional. The LabView driver and the Data Logging PC software are supported on all the available
interfaces. An analog control/monitoring connector is also available on the rear panel for external
control of power On/Off and external monitoring of power output Voltage and Current.

PARALLEL OPERATION (3 UNITS ) SERIES OPERATION ( 2 UNITS )

MODEL |SINGLEUNIT| 2 UNITS | 3 UNITS MODEL | SINGLEUNIT [ 2 UNITS
PSW 30-36 | 30V/36A 30V/72A 30V/108A PSW 30-36 30V/36A 60V/36A
PSW 30-72 | 30V/72A 30V/144A | 30V/216A PSW 30-72 30V/72A 60V/72A
PSW 30-108 | 30V/108A |30V/216A | 30V/324A PSW 30-108 30V/108A 60V/108A
PSW 80-13.5| 80V/13.5A |80V/27A | 80V/405A | | PSW80-13.5 | SOV/I3SA | 160V/13.5A
PSW 80-27 | 80V/27A | 80V/54A | 80V/81A PSW 80-27 80V/27A 160V/27A
PSW 80-40.5 S0V/405A |8OV/31A | 80V/121.5A| | PSW 80-40.5 | S0V/405A | 160V/40.5A
PSW 160-7.2 | 160V/7.2A 160V/14.4A 160V/21.6A PSW 160-7.2 160V/7.2A 320V)7.2A
PSW 160-14.4| 160V/14.4A | 160V/28.8A | 160V/43.2A PSW 160-14.4 160V/14.4A 320V/14.4A
PSW 160-21.6 | 160V/21.6A | 160V/43.2A| 160V/648A | | PSW 160-21.6 | 160V/21.6A | 320v/21.6A
PSW 25045 | 250V/4.5A |250V/9A | 250V/135A| | PSW 25045 NJA N/A
PSW 250-9 250V/9A 250V18A | 250V/27A PSW 250-9 N/A N/A
PSW 250-13.5| 250V/13.5A | 250V/27A | 250V/40.5A PSW 250-13.5 N/A N/A
PSW 800-1.44 | 800V/1.44A | 800V/2.88A | 800V/432A | | PSW 800-1.44 N/A N/A
PSW 800-2.88 800V 2.88A | B00V/5.76A | 800V/8.64A PSW 800-2.88 N/A NJA
PSW 800-432 | 800V/4.32A | 800V/8.64A  800V/1296A| | PSW 800-4.32 NJA N/A




SPECIFICATIONS

PSW 30-36 | PSW 30-72 | PSW 30-108 |PSW 80-1 3.5i PSW 80-27 | PSW 80-40.5| PSW 160-7.2 |PSW 160-14.4| PSW 160-21.6

OUTPUT RATING

Voltage 0~ 30V 0-~30V 0~ 30V 0-8ov 0-8ov 080V 0160V 0- 160V 0~ 160V

Current 0~ 36A 0~ 72A 0~ 108A 0-13.5A 0-27A 0—40.5A 0-7.2A 0-—T4.4A 0-21.6A
Power | 360W 720W 1080w 360w | 720w 1080W | 360W 720w 1080w
RREGULATIONGEN) < g

Lfmd 20mV 20mV 20mV 45mV 45mV 45mV 85mV 85mV 85mV

Line 18mV 18mV 18mV 43ImV 43ImV 43mV 83ImV 83mV 8ImV

REGULATION(CC)

Load 4T mA T7mA 113mA 18.5mA 3ZmA 45.5mA 12.2mA 19.4mA 26.6mA

Line 4TmA 77mA T13mA 18.5mA 32ZmA 45.5mA 12.2mA 19.4mA 26.6mA

RIPPLE & NOISE (Moise Bandwidth 20MHz; Ripple Bandwidth=1MHz)

CVp-p 60mVy 80mV 100mV 60mV 20mv 100mY 60mV 80mV 100mY

CV rms imV 1ImV T4mV 7mV TTmvV 14mV 1ZmV 15mV 20mV

CCrms 72mA T44mA 216mA 27mA, S54mA 81mA 15mA 30mA 45mA

PROGRAMMING ACCURACY .

Voltage 0.1% +10mV | 0.1% +10mV | 0.1% +10mV 0.1% +10mV | 0.1% +10mV | 0.1% +10mV | 0.1% +100mV | 0.1% +100mV| 0.1% +100mV,

Current 0196+ 30mA | 0.19% + 60mA | 0.1%+100mA | 0.1%+10mA | 0.1% +30mA| 01% +40mA| 0.1% +5mA | 0.1% +I15mA | 0.1% +20mA

MEASUREMENT ACCURACY

Voltage 0.1% +10mV | 0.1% +10mV | 01% +10mV 0.1% +10mV | 0.1% +10mV | 0.1% +10mV | 0.1% +100mV | 0.1% +100mV| 0.1% +100mWV|

Current 0.1% +30mA | 0% +60mA | 0.1% +100mA | 0.1% +10mA 0.1% +30mA | 0.1% +40mA | 0.1% +5mA 0.1% +15mA | 0.1% +20mA

RESPONSE TIME

Raise Time 50ms 50ms 50ms 50ms 50ms 50ms 100ms 100ms 100ms

Fall Time(Full Load) | 50ms 50ms 50ms 50ms 50ms 50ms 100ms 100ms 100ms

Fall Time(No Load) | 500ms 500ms 500ms 500ms 500ms 500ms 1000ms 1000ms 1000ms

Load Transient Recover Time| 1ms 1ms 1ms Tms Tms Tms 2ms 2ms 2ms

[Load changa from 50-100%)

PROGRAMMING RESOLUTION {By PC Remote Control Mode)

Voltage TmV Tmv TmV 2mV 2mV 2mV ImV ImV ImV

Current TmA 2mA 3mA TmA 2mA 3mA TmA 2mA ImA

MEASUREMENT RESOLUTION (By PC Remote Control Mode)

Voltage TmV TmVy TmVy 2mV 2mV ZmV ImV ImV ImV

Current TmA 2mA 3mA TmA 2mA ImA TmA 2mA 3mA

SERIES AND PARALLEL CAPABILITY

Parallel Operation Up to 3 units including the master unit

Series Operation Up to 2 units including the master unit
" PROTECTION FUNCTION |

ove 333V 333V 3-~33V 8 - 88V 8 BBV 8- 83V 16~ 176V 16 ~ 176V 16 ~176V

ocp 3.6~39.6A 5~79.2A 5~118.8A 1.35~14.85A) 2.7-~-29.7A 4,05~ 44.55A| 0.72 ~ 7.92A 1.44 ~15.84A | 2,16 ~ 23.76A

OHP Activated by elecated internal temperatures

FRONT PANEL DISPLAY ACCURACY, 4 digits _

Voltage 0.1%£20mV | 0.1%£20mV | 0.1%220mV 0.1%£20mV | 0.1%£20mV | 0.1%220mV | 0.1%x100mV | 0.1%+£100mV | 0.19%+100mV

Current 0.1%+40mA | 0.1%=70mA | 0.1%x100mA | 0.1%220mA | 0.1%x40mA | 0.1%x50mA | 0.1%+5mA 0.1%+30mA | 0.1%+30mA

ENVIRONMENT CONDITION

Operation Temp 0C ~507C

Storage Temp 25T ~ 70T

Operating Humidity | 20% — 85% RH; No condensation

Storage Humidity 90% RH or Less; No condensation

READ BACK TEMP COEFFICIENT

Voltage 100ppm/C of rated output voltage : after a 30 minute warm-up

Current 200ppm /T of rated output current : after a 30 minute warm-up

OTHER

Analog Control Yes

Interface USB/LAN JGPIB-USB(Option) /RS232-USB(Option)

Fan With thermal sensing control

POWER SOURCE 85VAC~265VAC, 47~63Hz, single phase

DIMENSIONS T1(WHx124(H) | 142 (W)x124(H) | 214(Wx124{H) | 71 (W)x124(H) 5142(W}3124{H) 214[\#}::124{H}; TU(WIX124(H) | 142(W)x124(H) | 214 (W)x124(H)

& WEIGHT ¥350{D} mm ; [x350(Dymm ; | x350(D) mm ; | »350(D) mm; [x350(D) mm; | x350(D) mm; | x350(D) mm; |x350(D) mm; | x350(D) mm;

Approx. 3kg | Approx. 5.3kg | Approx. 7.5kg | Approx.3kg | Approx. 5.3kg | Approx. 7.5kg | Approx.3kg | Approx. 5.3kg | Approx. 7.5kg

PSW-001 Accessory Kit
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PSW-002 Simple IDC Tool

PSW-003 Contact Removal Tool

Simply Reliable

PSW-004 Basic Accessories Kit x 1

(for PSW 30V/80V/160V)
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Good Will Instrument Co., Ltd.

POWER SUPPLIES - PSW-Series



POWER SUPPLIES - PSW-Series

SPECIFICATIONS

PSW 250-4.5 PSW 250-9 PSW 250-13.5 PSW 800-1.44 PSW 800-2.88 | PSW 800-4.32

OQUTPUT RATING
Volmge 0~ 250V 0~ 250V 0~ 250V 0 - ooV 0 - 800V 0~ 800V
Current 0~4.54 0~ 9A 0~13.5A 0—1.444 0-—2.88A 0—4.324
Power 360W 720W 1080W 360W T20W 1080W
REGULATION(CV)
L9ad 130mv 130mV 130mV 405mV 405mV 405mV
Line 128mV 128mV 128mV 403mV 403mV 403mV
REGULATION(CC)
Load 9.5mA 14mA 18.5mA 6.44mA 7.88mA 9.32mA
Line 9.5mA 14mA 18.5mA 6.44mA 7.88mA 9.32mA
RIPPLE & NOISE (Moise Bandwidth 20MHz; Ripple Bandwidth=1MHz)
CVp-p 80mV 100mY 120mV 150mV 200mV 200mVv
CV rms 15mV 15my 15mV 30mv 30mV 3I0mV
CCrms 10ma 20mA 30mA SmA 10mA 15mA
PROGRAMMING ACCURACY
Voltage 0.1964200mV 0.1964200mV 0.1%6+200mVY 0.1%+400mV 0.1%+400mV 0.1%-+400mY
Current 0.1%645mA 0.1%6410mA 0.1%+15mA 0.1%64+2mA 0.1%644mA 0.1%64+6mA
MEASUREMENT ACCURACY
Voltage 0.1%+200mV 0.196+200mV 0.1%6+200mV 0.1%+400mV 0.1%6-+400mV 0.1%6-+400mV
Current 0.1%+5mA 0.19%6+10mA 0.1%+15mA 0.1%6+2mA 0.1%+HmA 0.1%+6mA
RESPONSE TIME
Raise Time 100ms 100ms 100ms 150ms 150ms 150ms
Fall Time{Full Load) 150ms 150ms 150ms 300ms 300ms 300ms
Fall Time(No Load) 1200ms 1200ms 1200ms 2000ms 2000ms 2000ms
Load Transient Recover Time 2ms 2ms 2ms 2ms 2ms 2ms
[Load change from 50.-100%)
PROGRAMMING RESOLUTION (By PC Remote Control Mode)
Voltage Smv 5mV Smy TdmV T4mV T4mV
Current TmA 1mA TméA TmA TmA TmA
MEASUREMENT RESOLUTION (By PCR te Control Mode)
Voltage SmV 5mV 5mv 14mV T4mV 14mV
Current TmA TmA TmA TmA TmA TmA
SERIES AND PARALLEL CAPABILITY
Parallel Operation 3 3 3 3 3 3
Series Operation N/A N JA N/A N/A N /A N/A
PROTECTION FUNCTION
ovP 20~275V 20~ 275V 20~ 275V 20 ~ 880V 20 ~ 880V 20 ~ 880V
ocp 0.45 — 4.95A 0.9 ~9.9A 1.35 — T4.85A 0.744 ~1.584A 0.288 —- 3.168A 0.432 - 4.752
OHP Activated by elecated internal ternperatures
FRONT PANEL DISPLAY ACCURACY (4 digits)
\Folhage 0.1%£200mV 0.1%+200mV 0.1%+200mV 0.1%6£400mVY 0.1%6£400mV 0.1%6£400mY
Current 0.1%+5mA 0.1%+10mA 0.1%£20mA 0.1%6x2mA 0.1%x4mA 0.1%16mA
ENVIRONMENT CONDITION
Operation Temp 0C~50T
Storage Temp -25°C ~70C
Operating Humidity 20% — 85% RH; No condensation
Storage Humidity 90% RH or Less; No condensation
READ BACK TEMP COEFFICIENT
Voltage 100ppm/°C of rated output voltage : after a 30 minute warm-up
Current 200ppm/°C of rated output current : after a 30 minute warm-up
OTHER
Analog Control Yes
Interface USB/LAN fCPIB(Option)
Fan With thermal sensing control
POWER SOURCE 85VAC-265VAC, 47-63Hz, single phase
DIMENSIONS 71 (W)x124(H) 142(W)x124(H) 214(W)x124 (H) 71 (W)x1 24 (H) 142(W)x124(H) 214(W)x124(H)
& WEIGHT *350{0) mm ; ®¥350(Djmm ; *350(D) mm; *x350(D) mm ; x350(D) mm ; *350(D) mm ;

Approx. 3kg Approx. 5.3kg Approx. 7.5kg Approx. 3kg Approx, 5.3kg Approx. 7.5kg

PSW-005 Cable for 2 Units of
PSW-Series in Series
Mode Connection

PSW-006 Cable for 2 Units of
PSW-Series in Parallel
Mode Cconnection

{for PSW 30V/80V/160V)

-

Good Will Instrument Co., Ltd. | Simply Reliable

PSW-007 Cable for 3 Units of

PSW-Series in Parallel
Mode Connection

PSW-008 Basic Accessories Kit

(for PSW 250V/800V)




ORDERING INFORMATION

PSW-Series

PSW 30-36 (0~30V/0~36A/360W) Multi-Range DC Power Supply

PSW 30-72

(0-30V/0~72A/720W) Multi-Range DC Power Supply

PSW30-108  (0~30V/0~108A/1080W) Multi-Range DC Power Supply
PSW80-13.5  (0~80V/0~13.5A/360W) Multi-Range DC Power Supply

PSW 80-27

(0-80V[0~27A/720W) Multi-Range DC Power Supply

PSW 80-40.5 {0~80V [0~40.5A/1080W) Multi-Range DC Power Supply
PSW 160-7.2 (0-160V/0-7.2A/360W) Multi-Range DC Power Supply
PSW 160-14.4  (0-160V/0-14.4A/720W) Multi-Range DC Power Supply
PSW 160-21.6  (0~160V/0-21.6A/1080W) Multi-Range DC Power Supply
PSW 250-4.5 (0~250V [0~4.5A/360W) Multi-Range DC Power Supply

PSW 250-9

(0-250V /0-9A/720W) Multi-Range DC Power Supply

PSW250-13.5  (0-250V/0-13.5A/1080W) Multi-Range DC Power Supply

PSW 800-1.44  (0-800V/0~1.44A/360W) Multi-Range DC Power Supply

PSW 800-2.88  (0-800V/0-2.88A/720W) Multi-Range DC Power Supply

PSW 800-4.32  (0-800V/0-4.32A/1080W) Multi-Range DC Power Supply

ACCESSORIES

CD-ROM x 1{Programming Manual, User Manual), GTL-123 Test Lead x 1{for PSW 30V/80V/160V), Power Cord x 1
(Region dependent), GTL-240 USE Cable " L “ Type x 1, PSW-004 Basic Accessories Kit x 1 (for PSW 30V/80V [160V),
Includes : M4 Terminal screws and washers x 2, Air Filterx 1, Analog control protection dummy x 1, Analog contral

lack lever x 1, M8 terminal bolts, nuts and washers x 2,

PSW-008 Basic Accessories kit for PSW 250V/800V models

PSW-009 Output terminal cover for 30V/80V/160V madels

PSW-011  OQutput terminal cover for 250V/800Y models

PSW-012  High voltage output terminal for 250¥/800V model
OPTIONAL ACCESSORIES

PSW-001  Accessory Kit

PSW-002  Simple IDC Tool

PSW-003  Contact Removal Tool

PSW-005  Cable for 2 Units of PSW-Series in Series Mode Cannection (for PSW 30V/80V/160V)
PSW-006  Cable for 2 Units of PSW-Series in Parallel Mode Connection
PSW-007  Cable for 3 Units of PSW-Series in Parallel Mode Connection
GUG-001T GPIB to USB Adaptor

GRA-410 Rack Mount Kit (JI5)

GRA410-E Rack Mount Kit (EIA)

GET-001  Extended Terminal with max, 30A(for PSW 30V/20V/160V)
GET-002  Extended Terminal with max. 10A(for PSW 250V/800V)
GET-005  Extended European Terminal with max. 20A (for PSW 30V/80V/160V)
GTL-130  Test lead : 2 x red, 2 x black({for PSW 250V/800V)

PSW-010  Large filter (Type II/I11)

GTL-248  GPIB Cable, Double Shielded, 2000mm

GTL-250  GPIB Cable, Double Shielded, 600mm

GUR-001A USB to RS-232 Cable, 300mm

GUG-001 GPIB to USB Adapter

GET-001 Extended Terminal GET-002 Extended Terminal

PSW-Series (LV) Rear Panel
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PSW-Series (HV) Rear Panel

GRA-410-J/E Rack Mount Kit (JIS/EIA)

for . PSW.Series

GTL-130 Test lead, 1200mm, 18AWG, UL 3239
(for PSW 250V /800V)

GUR-00TA USB to RS-232 Cable
{for PSW-Series, 300mm)

GET-005 Extended European Terminal

(for GDS-3000Series, PSW.-Series) (for PSW 30V/80V/160V) (for PSW 250V/300V) (for PSW 30V/80V/160V)
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Simply Reliable | Good Will Instrument Co., Ltd.
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POWER SUPPLIES - PSU-Series

Programmable Switching D.C. Power Supply
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PSU-Series
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FEATURES

* Voltage Output : 6V/12.5V/20V/40V/60V/
100V/150V/300V/400V/600V

* Power Output : T200W ~ 1560W

* C.VJC.C Priority Mode

#* Adjustable Voltage/Current Rise and Fall Time

* Series/Parallel Connection : Max. 2 units
(Models Under 300V)/4 units of The Same
Model

* High Efficiency and High Power Density

* 1U Height and 19"Rack Mount Size

* Three sets of Preset Function

* Bleeder Control Function

* Internal Resistance Function

* Panel Lock Function

* Protection : OVP, OCP, OHP, UVL, AC Fail,
FAN Fail

* Standard : USB, LAN, RS-232, RS-485,
Analog Control

* Option : GPIB, Isolated Analog Interface
(Voltage Control /Current Control}

1U Handle & Bracket

Good Will Instrument Co., Ltd. | Simply Reliable

GW Instek PSU-HV series has five models, including PSU 100-15, PSU 150-10, PSU 300-5, PSU 400-3.8,
and PSU 600-2.6. The launch of PSU-HV is to complete the existing PSU series so as to satisfy high
voltage application demands, allowing the augmented PSU-series to cover a voltage range from 6V to
600V. PSU-HV inherits the functional design and maintains the high power density characteristic and
1U height appearance of the PSU-LV series (PSU 6-200, PSU 12.5-120, PSU 20-76, PSU 40-38 and PSU
60-25). Furthermore, the original maximum output voltage of 60V is expanded to the maximum voltage
of 600V and the maximum power of 1560 watts. The launch of the PSU-HV series augments the existing
PSU-series to fully satisfy the extensive voltage demands of 1U power supply market and provides
system integrators with more flexibilities and selections to conduct system integration. The introduction
of the PSU-HV series has perfected the PSU product line, which satisfies the application requirements
ranging from low voltage and large current to high voltage.

Utilizing same model units of the PSU-series to conduct series and parallel connections can increase
total output power, total current or total voltage. The wide voltage and current output ranges of the PSU-
series can fully satisfy various voltage and current measurement requirements. The PSU-series is a

single power output DC programmable power supply, which outputs 1200W to 1560W. The PSU-series
provides maximum 2 units in series connection {models under 300V) to achieve maximum 600V or

4 units in parallel connection to obtain maximum 800A and the maximum output power of 6.24 kilowatts.

The PSU-series allows settings for CC priority or CV priority. Under CC or CV mode, users can adjust
slew rate for output voltage or current based upon test requirements. There are two kinds of slew rate
settings: high speed priority and slew rate priority. High speed priority sets slew rate at the maximum
speed to reach CC or CV mode. Slew rate priority allows users to set slew rate for CC or CV mode in
order to control rise or fall slew rate. Slew rate priority mode is ideal for motor tests by adjusting the
rise time of output voltage to protect DUT from being damaged by inrush current occurred at turn-on.

Comparing with other 1U power supplies available in the market, PSU supports a most complete array
of interfaces, including USB, LAN, RS-232, RS-485, analog control interface, GPIB (option), isolated
analog interface (voltage control), and isolated analog interface (current control). Via the multi-drop
mode, PSU will not need any switch/hub and GPIB cable for remote control and slave unit augmentation
when using LAN, USB or GPIB. This feature can help users save costs on augmentation

equipment for connecting slave while using LAN or USB.

The new PSU-HV series is ideal for the primary input of DC/DC converter and servomotor production
application. PSU is often integrated into component test systems such as aging test equipment for
capacitors; 600V DC bias applications; aging test equipment for diode; semiconductor production
equipment; automotive electronics; and ECU for V& engine or V12 engine, etc.

The PSU-series provides users with flexible settings of High/Low Level or Trigger input [Trigger output
signals with pulse width of 1 ~ 60ms. Trigger input controls PSU to output or upload preset voltage,
current and memory parameters. While outputting or uploading preset voltage, current and memory
parameters PSU can produce corresponding Trigger output signals.

[T 1re
5w N
o

; ] e
iwm 0w
U] o

° O e
030 40 6 80 100130 a3 16D 1D 200 0 2 4 & 8 W oUW -- e e

Curmen (&) Currems (&)

Mote:  *1. Minimum voltage is guaranteed to maximum 0.2% of the rated output voltage.
*2, Mirimurm current is guararteed to maximum 0.4% of the rated output current.
*3, AL 85-132Vac or 170-265Vac, constant load
*4. From No-load to Full-load, constant input voltage.
Measured at the sensing pointin Remote Sense.
*5. Measure with |EITA RC-91318 (1:1) probe.
#6. Measurement frequency bandwidth is 10Hz~20MHz.
*7. Measurement frequency bandwidth is SHz-1MHz.
*8. From 1036~90% of rated output voltage, with rated resistive load.
*9. From 90%-~10% of rated output voltage, with rated resistive load.
#10, Time for output voltage to recover within 0.5% of its rated output for a load change from
10-90% of its rated output current. Voltage set point from 10%6-100% of rated output.
*11. For load voltage change, equal to the unit voltage rating, constant input voltage.
*12, For 6Y model the ripple is measured at 2-6V output voltage and full output current,
For other models, the ripple is measured at 10-100% output voltage and full output current,
#13. At rated output power.



SPECIFICATIONS

 MODEL PSU 6200 | PSU 1255-120 | PSU 20-76 | PSU 40-38| PSU 60-25| PSU 100-15 | PSU 150-10 PSU 300-5 | PSU 4003.8 PSU 600-2.6
OUTPUT RATINGS
Rated Output Voltage (*1) % 12.5V 20V 40v 60V 100V 150V 300V 400V 600V
Rated Output Current (*2) 2004 1204 764 38A 254 154 104 S5A 3.8A 2.6A
Rated Output Power 1200 1500 1520W 15200 1500w 1500W 15000 1500w 1520w 1560W
RIPPLE AND NOISE(75)
CVp-p{ 10— 20MHz) p-p ("6) 60mV 60rmV B0mV 60rmV 60mV 80mV 100mV 150mV 200mV | 300mv
CVrms{5Hz — TMHz) rm.s. (*7) Erm\ BrnV BmV BV EmV BrnV 10rmY 25mV 40mVy &0my
CCrms{5Hz — 1MHz) nm.s.(*12) 400mA 240mA 152mA G5mA 75mA 45mA 35mA 25mA 17mA | 12mA
LOAD REGULATION
Voltage(*4) 2.6mV 3125mVv amy GV EmY 12Zmy 17mVy 32mV 42mV 62mV
Current(*11) 43mA 29mA 20.2mA 12.6mA 10mA EmaA TmA GrnA 3.76mA | 5.52mA
LINE REGULATION :
Voltage(*3) 2.6mV 3.25mv 4my By EmYy 12mv 17mv 32mV 42mV 62mv
Current{*3) 22mA, T4mA 9.6mA 5.8mA 4.5mA 3.5mA 3mA 2.5mA, 2.38mA 2.26mA
ANALOG PROCGRAMMING AND MONITORING
External Voltage Control Output Voltage Accuracy and linearity: +0.5% of rated output voltage
External Voltage Control Output Current Accuracy and linearity; +1% of rated cutput current
External Resistor Control Output Voltage Accuracy and linearity ; +1% of rated output voltage
External Resistor Control Output Current Accuracy and linearity:+1.5% of rated output current
Output Voltage Monitor Accuracy: 1%
Qutput Current Monitor Accuracy; +1%
Shutdown Control Turns the output off with a LOW (OV to 0.5V) or short-circuit
Output On/Off Control Possible logic selections : Turn the cutput on using a LOW (0V to 0.5V} or short-circuit, turn the output off using a HIGH
(4.5 to 5V} or open-circuit; Turn the cutput on using a HIGH (4.5V to 5V) or open-circuit, turn the output off using a LOW
OV to 0.5V} or short-circuit
Alarm Clear Control Clear alarms with a LOW {0V to 0.5V} or short-circuit
CV/CC/ALM/PWR ONfOUT ON Indicator Photocoupler apen collector output; Maxirnum voltage 30V, maxirmum sink current 8mA
Trigger Out Maxirmum low level output = 0.8V; minimum high level output = 2V; Maximum source current = 8mA
Trigger In Maximum low level input voltage = 0.8V; minimum high level input vetage = 2V, Maximum sink current = 8mA
FRONT PANEL 3
Display, 4 digits, Voltage Accuracy 0.1+ 12mV ‘ 25mV ‘ 40mV ‘ 80mV ‘ 120mV ‘ 200mV ‘ 300mV | 600mV ‘ 800mv | 1200mV
Curtent Accuracy 0.2%+ G00mA 360mA 228mA 114ma 75mA 45mA 30mA 15mA 11.4mA | 7.E8mA
Indications GREEN LED's: CV, CC, V, A, VSR, ISR, DLY, RMT, LAN, M1, M2, M3, RUN, Output ON; RED LED's: ALM, ERR
Buttons Lock/Lacal (Unlock), PROT(ALM_CLR), Function(M1), Test(MZ2), Set{M3), Shift, Output
Knobs Voltage, Current
USB Port Type A USE connector
Transient Response Time 15ms | Tms | Tms | Tms | Tms | ms | 2ms | 2ms 2ms 2ms
_OUTPUT RESPONSE TIME
Rise Time(*8) Rated load 80ms 80ms 80ms 80ms 80ms 150ms 150ms 150ms 200ms | 250ms
No load 80ms 80ms 80ms 80ms 80ms 150ms 150ms 150ms 200ms 250ms
Fall Time{*9) Rated load 10ms 50ms 50ms B0ms 80ms 150ms 150ms 150ms 200ms 250ms
No load 500ms 700ms 800ms 1000ms 1100ms 1500ms 2000ms 2500ms 3000ms 4000ms
PROGRAMMING AND MEASUREMENTS (R5-232/485, USB, LAN, GPIB) ]
Output Voltage Programming Accuracy  0.05%+ ImV 6.25mV 10mV 20mv 30mV 50mV 75mv 150mV 200mV 300mV
Output Current Programming Accuracy  0.2%+ 200mA 120mA TemA I8mA 25mA 15mA 10mA S5mA 3 8mA 2.6mA
Output Voltage Programming Resolution 02ZmvV 0.4mV 0.7mV 13mV 2mV 3.4mV 52mV | 10.2mV 13.6mV | 20.4mV
Output Current Programming Resolution BmA, 4mA, 2.5mA 1.2mA 0.8mA 05mA | 0.34mA | 0.19mA 0.13mA 0.09mA
Output Voltage Measurement Accuracy  0.1%+ emy 12.5mV 20mv 40mVv 60mv 100mV 150mV 300mV 400mV B00mV
Qutput Current Measurement Accuracy  0.2%+ 400rmA 240mA 152mA 76mA 50mA 30mA 20mA 10mA 7.6mA 5.2mA
Output Voltage Measurement Resolution 0.2mV O.4rnV 0.7V 1.3mV 2mV 3.4mV 52mV | 10.2mV 13.6mV | 20.4mV
QOutput Current M t Resoluti BmA 4mh 2.5mA 1.2mA 0.8mA 0.5mA 0.34mA 0.19mA 0.13mA | 0.09mA
TEMPERATURE COEFFICIENCE
Voltage & Current L 100ppm°C after a 30 minute warm-up | | | | |
REMOTE SENSE COMPENSATION VOLTAGE(SINGLE WIRE)
Voltage w | v v v | 3v | 5V | sv | sV | 5V | 5V
PROTECTION FUNCTION =
Over Voltage Protection(OVP) Setting Range | 0.6~6.6V | 1.25-13.75V 2-22v 4-44V 5-66V | 5-110V | 5-165V | 5-330V 5.440V | 5-660V
Setting Accuracy 60mV 125mv 200mV 400mV 600mY 1000mV | 1500mY | 3000mV 4000mV | 6000mV
Over Current Protection(OCP) Setting Range 5~220A 5~-132A 5~83.6A | 3.8~418A | 2.5-27.5A | 1.5~16.5A 1-11A | 0.5-5.5A [0.38-4.18A 0.26-2.86A
Sefting Accuracy | 4000rmA 2400mA 1520mA 760mA 500mA 300mA 200mA 100mA 76mA 52mA
Under Voltage Limit(UVL) Setting Range | 0-6.3V 0-13.12v 0-21V 0~42v 0-63V | 0-105V| 0-157.5V | 0-315V 0-420V | 0~630V
Over Temperature Protection[OHP) Operation Turn the output off.
Incorrect Sensing Connection ProtectionSENSE) Operation Turn the output off.
Low AC Input Protection (AC-FAIL) Operation Turn the output off.
Shutdown (SDY Operation Turn the output off.
Power Limit (POWER LIMIT) Operation Over power lirnit
Value (Fixed) | Approx. 105% of rated output power
INTERFACE CAPABILITIES
use TypeA: Host, TypeB: Slave, Speed: 1.1/2.0, USB Class: CDC(Communications Device Class)
LAN MAC Address, DNS IP Address, User Password, Gateway IP Address, Instrument |P Address, Subnet Mask
RS-232 [ RS-485 Complies with the EIA232D [ EIA485 Specifications
GPIB (Factory Option) SCPI-1993, IEEE 488.2 compliant interface
ISOLATED ANALOGC CONTROL INTERFACE [FACTORY OPTION)
Voltage Control Using 0-5% or 0-10V signals for programeming and measurement
Current Contral Using 4-20mA current signals for programming and measurerment
ENVIRONMENTAL CONDITIONS
Operating Temperature 0°'C~50"C
Storage Temperature 25'C~70°C
Operating Humidity 20% ~ 85% RH, No condensation
Storage Humidity 90% RH or less; No condensation
Altitude Maximum 2000m
INPUT CHARACTERISTICS
Neminal Input Rating 100Vac to 240Vac, 50Hz to 60Hz, single phase
Input Voltage Range &5Vac — 265Vac
Input Frequency Range 47Hz - 63Hz
Maximum Input Current 100Vac/200Vac(A) | 21/11
Intush Current Less than 50A
Maximum Input Power 2000VA
Power Factor 100Vac/200Vac 0.99/0.98
Hold-up Time 20ms or greater
Efficiency (*13) 100Vac/200Vac(%) | 76.5/78.5 | 82.0/85.0 | 83.0/86.0 | 84.0/87.0 | 84.0/87.0 | 84.0/87.0 | 84.0/87.0 | 84.0/87.0 | 84.0/87.0| 84.0/87.0
DIMENSIONS & WEIGHT
| 423 (W) x43.6(H ) x 447.2(Djmm, Approx. 8.7kg

Simply Reliable | Good Will Instrument Co., Ltd.
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PSU-Series

ORDERING INFORMATION

PSU 6-200 1200W Programmable Switching DC Power Supply
PSU 12.5-120 1500W Programmable Switching DC Power Supply
PSU 20-76 1520W Programmable Switching DC Power Supply
PSU 40-38 1520W Programmable Switching DC Power Supply
PSU 60-25 1500W Programmable Switching DC Power Supply
PSU 100-15  1500W Programmable Switching DC Power Supply
PSU 150-10  1500W Programmable Switching DC Power Supply
PSU 300-5 1500W Programmable Switching DC Power Supply
PSU 400-3.8  1520W Programmable Switching DC Power Supply
PSU 600-2.6  1560W Programmable Switching DC Power Supply

ACCESSORIES :
CD-ROM x T(User Manual, Programming Manual), Output terminal cover x 1, Analog connector plug kit x 1, Qutput terminal M8 bolt set(6V~60V model), Input terminal
cover x 1,1U Handle(RoHS),1U Bracket (LEFT, RoHS}, 1U Bracket (RIGHT,RaHS}, Power Cord(10A) provided for certain regions only

OPTIONAL ACCESSORIES

PSU-0TB  Bus bar for 2 units in parallel connection GTL-246 LUSB Cable, USB 2.0A-B Type Cable, 4P

PSU-01C  Cable for 2 units in parallel connection GRM-001  Slide bracket 2pcs/set ,PSU option

PSU-02B  Bus bar for 3 units in parallel connection PSU-GPIB  GPIB Interface card (factory option)

PSU-02C Cable for 3 units in parallel connection CPW-001 UL/CSA power cord 3m ,PSU option

PSU-03B  Bus bar for 4 units in parallel connection CPW-002  VDE power cord 3m ,PSU option

PSU-03C  Cable for 4 units in parallel connection GPW-003  PSE power cord 3m ,PSU option

PSU-232  RS232 Cable with DB9 connector kit PSU-ISO-I  |solate current remote control card(factory option)
PSU-485  RS485 Cable with DB9 connector kit PSU-ISO-V |solate voltage remote control card (factory option)

PSU-0TA  |oins a vertical stack of 2 PSU units together. 2U-sized handles x2, joining plates x2
PSU-02A  |oins a vertical stack of 3 PSU units together. 3U-sized handles x2, joining plates x2
PSU-03A  |oins a vertical stack of 4 PSU units together. 4U-sized handles x2, joining plates x2
FREE DOWNLOAD

Driver  LabView Driver

POWER SUPPLIES - PSU-Series

PSU-01B PSU-232 Psu-02C GPW-001 PSU-01A
Bus bar for 2 units in parallel Rs232 Cable with DB9 Cable for 3 units in parallel UL/CSA power cord 3m, Joins a vertical stack of 2 PSU
connection connector kit connection PSU option units together. 2U-sized handles

%2, joining plates x2

(@ »¥]
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PSU-01C PSU-485 PSU-03B GPW-002 PSU-02A
Cable for 2 units in parallel Rs485 Cable with DB9 Bus bar for 4 units in parallel VDE power cord 3m, Jeins a vertical stack of 3 PSU
connection connector kit connection PSU option units together. 3U-sized handles

x2, joining plates x2
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PSU-02B GRM-001 PSU-03C GPW-003 PSU-03A
Bus bar for 3 units in parallel Slide bracket 2pes/set, Cable for 4 units in parallel PSE power cord 3m, Joins a vertical stack of 4 PSU
connection PSU option connection PSU option units together. 4U-sized handles

x2, joining plates x2
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VY SERIES/PARALLEL OPERATION AND HIGH POWER DENSITY

Series Connection | 1 unit | 2 units 1 its| 4 ;
e T e S To augment output power, the PSU-series can
Height of Sets U u Height of Sets 1u 2u v 4U
PSU 6-200 6V 12V PSU 6-200 v |ev |ev |sv realize two-fold rated power(models under
200A | 200A 200A | 400A | 600A | 800A ; . ;
300V)via 2 same model units in series
PSU 125120 | 125V | 25V PSU 12,5120 | 12,5V [ 12,5V [12.5V [125V
120A | 120A 120A | 240A | 360A | 480A connection; and four-fold rated power via
PSU 20-76 20V | 40V PSU 2076 20v |20v [20v |z0v - .
4 same model units in parallel connection so
76A | 76A 76A | 152A | 228A | 304A
PSU 40-38 40V 80V PSU 40-38 40v | 40ov  |40v |40V as to satisfy customers with large voltage and
e Lo o B o B s B B large current requirements. 2U height units
PSU 60-25 60V | 120V PSU 60-25 sov |eov [eov |60V g : ) &
25A 25A 25A |S50A | 75A | 100A in series connection can achieve maximum
PSU 100-15 100V | 200V PSU100-15 | 100V |100v |100vV | 100V . as
T%K 1550 = Tox o ek 600V output. 4U height units in parallel
PSU 150-10 150V | 300V PSU 15010 | 150V | 150V | 150V | 150V connection can output maximum 800A
10A | 10A 10A | 20A |30A | 40A
PSU 300-5 300V | 600V | | PSU 3005 300V | 300V | 300V | 300V and 6240W.
SA SA 5A |10A |15A | 20A
PSU 400-3.8 400V - PSU 400-3.8 | 400v |400v |400v | 400V
3.8A - 38A |76A [11.4A [15.2A
PSU 600-2.6 600V ~ PSU 600-2.6 | 600V | 600V | 600V | 600V
2.6A - 26A |52A |78A |104A
Remark : 1U =2 43.6mm
Al  REMOTE PROGRAM CONTROL (UP TO 31 UNITS CONNECTION)
Unit #N Unit #2 Unit #1(Master)
RS 485/232 RS 485/232 RS 4857232 S
- - ' [E]uss
[
ouT N out N our e
. | | | | | GPIB
End terminal Slave serial link Master serial link
connector cable cable (Gray Plug)

Provide RS-232, RS-485, USB, GPIB and LAN for PC to remote
control Master PSU-Series. R)-45 connector on the rear panel can
connect up to 31 units.

* For the detailed information please refer to User Manual

C.V/C.CPRIORITY MODE

Under the conventional C.V mode,
inrush current and surge voltage
appeared at forward voltage{Vf) of LED.

Under C.C priority mode, inrush
and surge voltage are effectively
restrained.

Conventional power supplies under the CV priority mode will
produce inrush current and surge voltage at turn-on. The PSU-
series has CV and CC priority modes.

LAN or USB remote control and augmenting slave units by using
PSU-Series multi-drop mode will no longer need any switch/hub
that can help customers save equipment costs.

W Characteristic of Diode

/ BsSe

/ GDS- 3354

LED Load

Power Supply ARITY)

P4

0 i v

V-1 Characteristic
of Diode

Using GDS-3354 DSO to Test LED
Operation Under C.V Priority and
C.C Priority Respectively

The CC priority mode can prevent inrush current and surge

voltage from occurring at turn-on to protect DUT.
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Programmable Switching D.C. Power Supply

n ADJUSTABLE SLEW RATE

VOLTAGE SLEW RATE

CURRENT SLEW RATE

0.001V~0.06V/msec (PSU 6-200) | 0.001A~2A/msec (PSU 6-200)
0.001V~0.125V/msec (PSU 12.5-120) | 0.001A~1.2A/msec (PSU 12.5-120)
0.001V~0.2V/msec (PSU 20-76) 0.001A~0.76A/msec (PSU 20-76)
0.001V~0.4V/msec (PSU 40-38) 0.001A-0.38A/msec (PSU 40-38)
0.001V-~0.6V/msec (PSU 60-25) 0.001A~0.25A/msec (PSU 60-25)
0.001V~1.000V/msec (PSU 100-15) | 0.001A~0.150A/msec (PSU 100-15)
0.001V~1.500V/msec (PSU 150-10) | 0.001A~0.100A/msec (PSU 150-10)
0.001V~1.500V/msec (PSU 3005) | 0.001A~0.025A/msec (PSU 300-5)
0.001V~2.000V/msec (PSU 400-3.8) | 0.001A~0.008A/msec (PSU 400-3.8)
0.001V~2.400V/msec (PSU 600-2.6) | 0.001A~0.006A/msec (PSU 600-2.6)

.! OVP,OCPANDUVL

| Psuseries |_OCP | _ove v
6-200 0-6.3

5220 0.6 -6.6

12.5-120 5~132 1.25-13.75 | 0-13.2
20-76 5-836 2-22 0-21
40-38 38-418 444 0-~42
60-25 25~275 5~66 0-63
100-15 1.5~16.5 5~110 0-105
150-10 1-1 5~165 0-~157.5
300-5 0.5~55 5~330 0~ 315
400-3.8 0.38 ~ 4.18 5~ 440 0~ 420
600-2.6 0.26 ~ 2.86 5 ~ 660 0630

Once the voltage or current output exceeds the preset
level of OVP or OCP, PSU will shut down output to protect
DUT.UVL is for users to set the minimum output voltage

from the output terminal.

EXTERNAL ANALOG CONTROL FUNCTION

Output
Terminal

» Pin23 — EXT-V ()
o Pin22 — EXT-V (+)

»  Wire shield — negative (-) output terminal .

External Voltage Controls Voltage Range External Resistance Controls Voltage Range

EXT-R

[P

i

» Pin22 — EXT-R
« Pin23 — EXT-R
Wire shield — negative (-) output terminal

PsSU

| td

Adjustable Voltage Slew Rate

The PSU series can adjust slew rate for current and voltage. Via
setting the rise and fall time of voltage and current, users can verify
DUT's characteristics during voltage and current variation.
Additionally, slew rate adjustment can mitigate voltage shift to
effectively prevent DUT from being damaged by inrush current.
This function is ideal for tests such as capacitive load and motor.

I TRIGGER CONTROL (TRIGGER INPUT/TRIGGER OUTPUT)

7 4(TRIGIN)
3
Y1
5 (Status COM2)
5y 9
330R <

'_:[ ~ 17 (TRIG OUT)
o

PSU-series provides users with complete trigger input and trigger
output functions so as to flexibly control PSU-series. Each function
is elaborated as follows.

Trigger Input function :

1. Allow users to set the effective pulse width from 0-60ms for trigger input (0: the
LOW or HIGH signal of DC level for trigger input)

2. Receive trigger input to control PSU-series output or to output preset voltage and current.

3. Receive trigger input to upload preset memory parameters.

Trigger Output function :

1. Allow users to set the effective pulse width from 0--60ms for trigger output (0: the
LOW or HIGH signal of DC level for trigger output)

2. Set LOW or HIGH for output DC level

3. PSU produces trigger output signal when setting output or changing preset value
or uploading preset memory parameters.

Switch

+ Pin19 — Switch
s Pin20 — Switch
+  Wire shield — negative (-) output terminal

External On-off to Control Output, on or off

The rear panel of the PSU-series has an analog control terminal. The external analog 1

control interface allows external voltage or resistance to control voltage and current ~ N EoB060 ) b
output; and allows power supply to output or to be turned on and off. The diagram on - ( LYY bt )
the upper shows typical connection methods for external control applications. For more 25

detailed connection information please refers to user manual.
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M BLEEDER CONTROL

PSU-Series Built-in Bleed Resistor

Bleed
PSU|| |esistor |02
L ¥ T

The PSU-Series employs a bleed resistor in parallel with the output terminal.
Bleed resistor is designed to dispatch the power from the power supply filter
capacitors when power is turned off or the load is disconnected. Without a
bleed resistor, power terminal may remain charged on the filter capacitors
for some time and be potentially hazardous. In addition, bleed resistor also
allows for smoother voltage regulation of the power supply as the bleed

resistor acts as a minimum voltage load. The bleed resistance can be turned

I VARIOUS INTERFACES SUPPORT

B USING THE RACK MOUNT KIT

o

oo
=

Rack Mount Kit for PSU-Series EIA & JIS

@ OuUTPUTON / OFF DELAY

The Output On/Off delay feature enables the setting of a specific
time delay for output on after the power supply output is turned

on, and a specific time delay for output off after the power supply
output is turned off. When multiple PSU units are used, the On/Off

on or off using the configuration setting.

—

. Analog Control Interface
. RS485/RS232 Interface for Remote Control

. LAN Port for System Communication

AW N

. USB Interface for Remote Control

(5]

. GPIB Interface for Remote Control

6. Isolate Voltage Remote Control Card

~J

. Isolate Current Remote Control Card

The rack mount kit of the PSU-Series supports both EIA and

POWER SUPPLIES - PSU-Series

JIS standards. A standard rack can accommodate one unit
of the PSU-Series.

PSU #1 (+33V} _l?-
i

-

I 1
PSU #2 (+5V) * '
= 4 l-tm 1
» L}
| 1
PSU #3 (+15V) 1 I—
Than 1 lt)«l 4
PSU #4 (15 - - 3
G Lo !
']
| ! Laar
PSW #1 ON/OFF
<OFE>

The Example of Output On/OfF Delay Control Among Multiple Outputs of the PSU Units

delay time of each unit can be set respectively referring to fix
time points. This multiple-output control can be done through
the analog control terminal at rear panel or through the PC
programming with standard commands.
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PSB-2400L/PSB-2400H/
PSB-2800L/PSB-2800H

PSB-2800LS

POWER SUPPLIES [ 7s52000seris

C€E uss [RS-!SZ GPIB

Jmahgl Local | FrontfRear | LabVIEW
Control Bus Output | Driver

Note : PSB-2400H fPSB-2800H are not CE approved

FEATURES

* Qutput Voltage Rating : 80V/800V, Output
Power Rating : 400W ~ 800W

* Constant Power Output for Multi-Range
(V & 1) Operation

* Series and Parallel Operation (2 Units in
Series or 4 Units in Parallel Maximum)

* 90 Degree Angle Rotatable Control Panel

* Sequence Function Edited by PC will be
Controlled Through Power Supply Optional
Interfaces

* Standard Interface : RS-232C/USB/Analog
Control Interface

* Optional Interface : GPIB

* Preset Function (3 Points)

* LabVIEW Driver

D27 Good Will Instrument Co., Ltd, | Simply Reliable

The PSB-2000 Series is a high power density, programmable and multi-range output DC
power supply. There are six models in the series including one power booster unit. The
PSB-2000 Series has the output voltage of 0~80V and 0~800V, and the output power ranges
of 0~400W and 0~800W. The multi-range output functionality facilitates flexible collocations
of higher voltage and larger current under the rated power range. Both series and parallel
connections can be applied to the PSB-2000 Series to fulfill the requirements of higher

The PSB-2000 Series provides three sets of preset function keys to memorize regularly
used settings of voltage, current and power that users can recall rapidly. The sequence
function, via RS232C, USB interface or optional GPIB interface, can connect with the
computer to produce output power defined by sequence of a series of set voltage and
current steps that are defined by the computer. This function is often used to establish a
standard test procedure for the verification of the influence on DUTs done by the swiftly

changing operating

The PSB-2000 Series protects over voltage and over current. The power supply output
function will be shut down to protect DUTs while the protection mechanism is triggered
to function. When conducting battery charging operation, the Hi-Q mode of the PSB-2000
Series will prevent reverse current from damaging power supply.

The PSB-2000 Series provides analog control interfaces on the rear panel to control PSB-
2000 Series output via the external voltage or to externally monitor voltage and current
output status of power supply. The PSB-2000 Series panel can be rotated 90 degree angle

suitable for vertical or horizontal position to accommodate the ideal space utilization.

SERIES OPERATION

MODEL NUMBER | SINGLE UNIT TWO UNITS
PSB-2400L ' 80V/40A 160V/40A
| PSB-2800L 80V/80A 160V/30A
r::::fe(:o iﬁn for PSB-2800L Only) W A
PSB-2400L2 N/A N/A
PSB-2400H _ N/A N/A
| PSB-2800H ' N/A N/A

PARALLEL OPERATION

THREE UNITS | FOUR UNITS

MODEL NUMBER | SINGLE UNIT | TWO UNITS

PSB-2400L 80V/40A 80V/80A 80V/120A 80V/160A

PSB-2800L 80V/80A 80V/160A 80V/240A 80V/320A

PSB-2800LS N/A 80V/160A 80V/240A N/JA
(PSB-2800Lx 1+ | (PSB-2800Lx 1+
PSB-2800LSx 1) | PSB-2800LSx2)

PSB-2400L2 N/A N/A N/A N/A

PSB-2400H 800V/3A 800V/6A N/A NJA

PSB-2800H 800V/6A 800V/12A N/A N/A




SPECIFICATIONS

PSB-2400L PSB-2800L | PSB-2400L2 | PSB-2400H PSB-2800H PSB-2800LS
OUTPUT RATING i
Voltage 0~ 80V 0~ 80V 0-~80Vx2CH 0~ 800V 0~ 300V 30V
Current 0~ 40A 0~ 80A 0~ 40Ax 2CH 0-~3A 0~ 6A 80A
Power 400W 800w 800w 400W 800w 300w
REGULATION (CV) |
Load 0.01% + 3mV of rated voltage 0.01% £ 30mV of rated voltage N/A
Line 0.01% + 2ZmV of rated voltage 0.01% + 20mV of rated voltage
REGULATION (CC)
Load 0.02% + 3mA of rated current 0.05% + 15mA of rated current N/A
Line 0.01% = 2mA of rated current 0.05% + 10mA of rated current |
_RIPPLES: NOISE {Noite BaRcvictli 2067 Rijiple BIndwidEi=1MHz) = !
CVp-p 30mV 150mV S0mV 250mV (only output voltage 300mV (only output voltage N/A
measures more than 1% of the measures more than 1% of the
rated voltage) rated voltage)
CVrms 4my emvy 4mV 20mV(when current measures<2A)| 25mV(when current measures<2A)
35mV(when current measures=2A)| 40mV(when current measures>2A)
CCrms 30mA 60mA 30mA 15mA 20mA
PROGRAMMING ACCURACY I
Voltage 0.1% settings2digits 0.1% setting+2digits N/A
Current 0.2%settings2digits 0.2% setting+2digits
Power +10W +10W (only output voltage measures more than 1% of rated voltage)
READ BACK ACCURACY. S — =
Voltage 0.2% reading+2digits 0.2% reading+2digits N/A
Current 0.3% reading=2digits 0.3% reading+2digits
Power 0.5% reading+5digits 0.5% reading+Vout x 40mA
RESPONSE TIME
Raise Time{Full load/No load) 50ms 200ms N/A
Fall Time(Full load) 100ms 500ms
Fall Time(No load} 500ms 1000ms
Load Transient Recover Time | 1ms 7ms
(Load change from 50-100%)
PROGRAMMING RESOLUTION
Voltage 10mV 100mV N/A
Current 10mA 10mA
Power 10w 10W
MEASUREMENT RESOLUTION |
Voltage 10mv 100mV N/A
Current 10mA 10mA
Power 10W 10W
SERIES AND PARALLEL CAPABILITY
Channel Number 1 1 2 1 1
Series Operation Up to 2 Units Up to 2 Units NfA N/A NfA For PSB-2800L
Parallel Operation Up to 4 Units Up to 4 Units N/A Up to 2 Units Up to 2 Units Only
Patallel with booster PSB-2800LS| N/A Up to 3 Units NJA N/A N/A [
PPROTECTION FUNCTION - N
OVP (Fixed) Output off when 110% of rated voltage Output off when output voltage exceeds 110% of rated voltage N/A |
OVP {Variable) Output off when operating; Setting range:1V-84V with front panel | Presettable in range from 10V ~ 840V om front panel
OCP (Fixed) Output off when 110% of rated current Output off when output voltage exceed 110% of rated current
OCP (Variable) Output off when operating;Setting range:] A~42A (844 for model number) | Presettable in range from 0.1A ~ 6.30A om front panel
OHP Qutput off above heat sink setting temperature Output off at the intemal heat sink temperature over setting value
ENVIRONMENT CONDITION |
Operation Temp 0°C ~ 40°C N/A
Storage Temp 20°C ~ 70°C
Operating Humidity 30% ~ 80% RH (no dew condensation)
Storage Humidity 30% - 80% RH (no dew condensation)
OTHER i
Inrush Current 35A Max T0A Max T0A Mmax 35A Max TOA Max JOA Max
Power Consumption/Factor| 560VA/0.99 1120VA/0.99 | 1120VA/0.99 560VA/0.99 1120VA/0.99 1120VA/0.99
Cooling Method Forced air-cooling with fan motor .
Power Source T0OVAC - 240VAC, 50/60Hz, Single phase
Interface (Standard) RS-232C/USB
Interface (Optional) GPIB
Analog Control Yes |
DIMENSIONS & WEIGHT |
210(W) x 124(H) x 290(D)mm '
Approx.Skg [ Approx.7kg Approx.7kg ] Approx. 5kg Approx. 6kg Approx. Tkg |

Simply Reliable |
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POWER SUPPLIES [l #ss2000seris

Programmable Switching D.C. Power Supply (Multi-range D.C. Power Supply)

L ;

O | GunsTEK
15050 ‘
j * | . ]

PSB-2400L2 PSB-2400L/PSB-2400H/ PSB-2800LS
PSB-2800L/PSB-2800H

Rear Panel

ORDERING INFORMATION

PSB-003 Parallel Connection Kit for PSB-2400L 0-80V/0-40A/400W Multi-Range DC Power Supply
P & PSB-2800L 0--80V [0~-80A /800W Iti-R DCP 5 |
Horizontal Installation PN G-A0 SUCW NI R-Rafge DS Pawes sHppi)

PSB-2400L2 080V x 2/0~40A x 2/800W Multi-Range DC Power Supply
PSB-2400H 0-800V/0~3A/400W Multi-Range DC Power Supply

’//-" PSB-2800H 0-~800V/0~6A/800W Multi-Range DC Power Supply
PSB-2800LS 800W Slave (Booster) Unit For Current Extension Only
/ ACCESSORIES :

User Manual {CD) x 1, AC Power Cord x 1, External Contrel Connector {26pin), Screws for output
i ’ y » ‘ terminals on rear panel, Protection covers for output terminals on rear panel, Protection caps for output
B‘ terminals on the front panel, GND Cable, USB Cable (For Model Number : PSB-2400L; PSB-2800L;
PSB-2400L2; PSB-2400H; PSB-2800H) Local Bus (For Model Number : PSB-2400L; PSB-2800L;
PSB-2400L2; PSB-2400H; PSB-2800H)
OPTIONAL ACCESSORIES

PSB-004 Parallel Connection Kit for PSB-001 GPIB Card GTL-246 USB Cable
Vertical Installation PSB-003 Parallel Connection Kit for Horizontal Installation. GTL-248 GPIB Cable
Kit Includes : (PSB-007 Joint Kit, Horizontal bus bar x 2, PSB-005 x1) GRJ-1101 Modular Cable
PSB-004 Parallel Connection Kit for Vertical Installation. GRA-424 Rack Mount Kit
"’\H . .s Kit Includes : (PSB-007 Joint Kit, Verical bus bar x 2, PSB-005 x 1)
’9 PSB-005 Parallel Connection Signal Cable
A PSB-006 Series Connection Signal Cable
_ PSB-007 |oint Kit : Includes 4 |oining Plates, (M3x6)screws x 4 ; (M3x8)screw x 2
d PSB-008 RS232C Cable (PSB-2000 Only)
FREE DOWNLOAD
Driver Labview Driver
PSB-001 GPIB Control Board GRJ-1101 Modular Cable PSB-008 RS-232C Cable pszz0m0ni)
PSB-005 Parallel Connection PSB-006 Series Connection PSB-007 Joint Kit
Signal Cable Signal Cable

G BE

Good Will Instrument Co., Ltd. | Simply Reliable



MULTI-RANGE OUTPUT OPERATION

=
4
= PSH-1036A
; Praax = 360W
& (Only One Point)
g 1ov »

16A

Output Current (A)

The operation area of a Conventional Power Supply

Compared with the maximum power output of the conventional
power supply that is calculated by the maximum output voltage
multiplies by the maximum output current, the PSB-2000 series,
defying the formula, has a unique characteristic of multi-range
output (voltage and current). This distinguishing feature, under
the same maximum power output range, can output a higher
voltage with a smaller current and vice versa. For instance, for a
conventional power supply with a maximum power output of
360W, the maximum voltage and current outputs are likely to be

B  PRODUCTS IN THE SERIES

There are six models in the PSB-2000 Series. Model type, output voltage, output current and output power are as follows :

PSB-2400L | PSB-2800L |

PSB-2400L2 | PSB-2400H | PSB-2800H | PSB-2800LS*

Channel Number 1 1 2 1 1 NA
Voltage Rating™* 0~ 80V 0~ 80V 0~ 80Vx2CH 0 - 800V 0~ 800V 8oV
Current Rating®** 0— 40A 0— 80A 0 - 40A x 2CH 0-3A 0—6A . 80A
Output Power (Max.) 400W 800w 800W 400W 800W | 00w

Output voltage

25A 3
10A 204 J0a  40A
QOutput current

The operation area of a Multi-Range Power Supply for PSB-2000 Series

10V and 36A respectively. Comparatively, PSB-2400L, with the
maximum power output of 400W, provides voltage and current
output ranges of 0~80V and 0~40A. The maximum current of 5A
will be provided when the voltage reaches 80V and the maximum
voltage of 10V for the maximum current of 40A. PSB-2400L,
breaking the limitation of Pmax=Vmax x Imax,, broadens voltage
and current application ranges. The following diagrams illustrate
the voltage and current comparison between the multi-range
output power supply and the conventional power supply.

POWER SUPPLIES - PSB-2000 Series

*  PSB-2800LS, a booster unit acting as slave to extend current, can not operate alone. It must operate with PSB-2800L master.
*% The maximum current under the highest output voltage is power/voltage. For instance, when PSB-2400L outputs 80V the

maximum current is 400W/80V = 5A .

*%* Same as above. When PSB2400L outputs 40A the highest voltage is 400W/40A =10V .

SERIES AND PARALLEL CONNECTIONS

i —:—1—
i of o
s ] 83 8 L)
| !
5 b
¢ P i
Series Connection

Hence, the PSB-2000 Series, with its multi-range output
function and the power extension capability of series and
parallel connections, is the high power density and high
performance to cost ratio DC power supply, which provides

Parallel Connection

a wider range of power applications for any limited equipment
space. The PSB-2000 Series is an ideal selection for testing
DC power supply module, automobile lithium and lithium

iron battery and electronic parts.

Simply Reliable | Good Will Instrument Co., Ltd.



POWER SUPPLIES - PSB-1000 Series

Programmable Multi-Range D.C. Power Supply

PSB-1000 Series

LabVIEW
GPIB ] USB @
L B

Control | Output

L

l Analog LAN ! Font e

EEATURES

* LCD Display and User-Friendly Menu-Typed
Functional Interface

# Voltage Rating : 40V[160V, Output Power
Rating : 400W/800W

* Constant Power Output for Multi-Range(v & I}
Operation

#* The |/V Control Functions(Adjustable Slew Rate}
are Suitable for Diode Characteristic Load &
Surge Reducing

# Sequence Function for Sequential D.C
Waveform Output

* C.V/C.C Priority

* Auto Run for Output or Sequence Function

* Master-Slave Operation : 2 Units in Series/
4 Units in Parallel

* Synchronized Operation(Voltage Trigger,
Trigger InfTrigger Out Signal)

* Standard Interface : USB Host, LAN;
Option : GPIB

* Internal Sense Control(Disable/Front Panel/
Rear Panel)Function

* LabVIEW Driver

PSB-106 Basic accessory kit :

M4 Terminal screws and washers x 2,
M3 Terminal bolts, Nuts and washers x 2,
Analog control protection dummy x 1,
Analog control lock level x 2, Short bar x 1

& 1 x=
A

Good Will Instrument Ce., Ltd. | Simply Reliable

PSB-1000 is a series of Multi-Range DC Power Supply, whose maximum voltage output of 320V can be
realized by placing 2 sets of 160V units in series connection. By connecting 4 sets of PSB-1800L units in
parallel, the maximum current output of 320A can be achieved.

The PSB-1000 series is a bench-top power supply featuring user friendly interface, which can clearly display
setting conditions and measurement results via LCD display and menu-typed functionality selection without
referring to the user manual. All settings can be done by functionality keys, numerical keys, and speed dial
keys. The 30A output capability from the front output terminal of the PSB-1000 series can better meet the
requirements of laboratories and scientific R&D departments.

The PSB-1000 series features user friendly menu-typed functionality interface and its built-in functionalities
can better meet industry's application requirements. Both front panel and rear panel output terminals of
the PSB-1000 series facilitate researchers to access power output conveniently. The display panel adopts
menu-typed functionality selection to help users quickly familiarize with settings and operation that is
extremely suitable for on-site engineers and R&D engineers who deal with complicated functional setting
requirements. Power On Configuration allows users to select previously set SEQ to carry out automatic
execution as soon as power is turned on. For production lines demanding sequential power supply output
application requirements, tremendous time can be saved by this function, which exempts users from
resetting sequential power supply when power is turned on every single time.

Voltage Trigger allows users to set pulse signals for leading edge threshold and trailing edge threshold.
VOLT TRIG can be applied to Automatic test system by providing output time for working voltage via BNC
adapter. The Output Delay function facilitates users to respectively set action time for power output on and
power output off for multiple sets of PSB-1000 so as to realize sequential power output applications.

The PSB-1000 series is equipped with multi range power output capability providing fourfold rated power
output to meet customers' flexible application requirements.

SPECIFICATIONS

Model Name PSB-1400L | PSB-1400M PSB-1800L | PSB-1800M

OUTPUT RATING

Output Voltage(V) 0-40 0~160 0-40 0-160

Output Current(A) 0~40 0~10 0-80 0~20

Output Power(W) 400W 400w 800w 800W

REGULATION (CV}

Load Regulation (mV) 25 85 25 85

Line Regulation (mV) 23 83 23 83

REGULATION (CC)

Load Regulation (mA) 45 15 85 25

Line Regulation (mA) 45 15 85 25

RIPPLE & NOISE {Noise Bandwidth 20MHz ; Ripple Bandwidth = TMHz)

CVp-p 60 60 30 80

CV rms 7 12 11 15

CCrms 30 20 160 40

PROGRAMMING ACCURACY

Voltage (mV) 0.1% + 10 50 10 : 50
| Current (mA) 0.1% + 20 10 40 20

MEASUREMENT ACCURACY

Voltage (mV) 0.1% + 10 50 10 50

Current (mA) 0.1% + 20 10 40 20

RESPONSE TIME

Raise Time (ms) 50 100 50 100

Fall Time(Full load) (ms) 50 150 50 150

Fall Time(No load) (ms) 500 1200 500 1200

Load Transient Recover Time{ms) 1 1 1 1

(Load change from 50 to 100%)

PROGRAMMING RESOLUTION (By PC Remote Control Mode)

Voltage (mV) 1 3 1 3

Current (mA) 1 1 2 1

MEASUREMENT RESOLUTION (By PC Remote Control Mode)

Voltage (mV) 1 3 1 3

Current {mA) 1 1 2 1

SERIES AND PARALLEL CAPABILITY

Parallel Operation Up to 4 units including the master unit

Series Operation Upto 2 units including the master unit

PPROTECTION FUNCTION

OVP (V) 4-44 5-176 4-44 5-176

OCP (A} 4-44 1-11 5-88 2-22

OHP Turn the output off. | Turn the output off. | Turn the output off. | Tum the output off.




PSB-1000 Series

Model Name | PSB-1400L | PSB-1400M | PSB-1800L | PSB-1800M
FRONT PANEL DISPLAY ACCURACY (4 Digits)

Voltage (mV) 0.1% + 20 100 20 100
Current (mA) 0.1% + 20 10 40 20
ENVIRONMENT CONDITION

Operation Temp 0°C~40°C

Storage Temp -25°C~70°C

Operating H'{"‘[’d")’ 20% ~ 85% RH; No condensation

Storage Humidity 90% RH or less; No condensation

OTHER

Analog Control Yes

Interface USB/LAN/GPIB(Option)

Power Source 100Vac ~ 240Vac, 50Hz ~ 60Hz, single phase

Dimension 214(W)x124(H)%350(D) mm

Weight

[ Approx. 5.2kg | Approx. 5.2kg | Approx. 6.8kg | Approx. 6.8kg

ORDERING INFORMATION

PSB-1400L  40v/40A/400W Programmable Multi-Range D.C. Power Supply
PSB-1400M  160V/10A/400W Programmable Multi-Range D.C. Power Supply
PSB-1800L  40V/80A/800W Programmable Multi-Range D.C. Power Supply
PSB-1800M  160V/20A/800W Programmable Multi-Range D.C. Power Supply

ACCESSORIES :

CD ROM (User Manual, Programming Manual) x 1, Power cord for UL/CSA or PSE (Region dependent),
Output terminal cover, Type A-B USB cable, PSB-106 Basic accessory kit :

M4 terminal screws and washers x 2, M8 Terminal bolts, Nuts and washers x 2, Analog control protection
dummy x 1, Analog control lock level x 2, Short barx 1

OPTIONAL ACCESSORIES

PSW-001 Analog remote control connector kit

PSW-002 Simple IDC tool

PSW-003 Contact removal tool

PSB-101 Cable for 2 units of PSB-1000 in parallel connection

PSB-102 Cable for 3 units of PSB-1000 in parallel connection

PSB-103 Cable for 4 units of PSB-1000 in parallel connection

PSB-104 Cable for 2 units of PSB-1000 in series connection

PSB-105 GPIB card

PSB-106 Basic accessory kit :
M4 Terminal screws and washers x 2, M8 Terminal bolts, Nuts and washers x 2,
Analog control protection dummy x 1, Analog control lock level x 2, Short bar x 1

GRA-418-) Rack Mount Kit(JI5)

GRA-418-E Rack Mount Kit(EIA)

CTL-123 Test leads:1x red, 1x black

FREE DOWNLOAD

Driver Labview Driver

Rear Panel

Q00!

PSB-101 Cable for 2 units of PSB-1000

PSB-102 Cable for 3 units of PSB-1000

PSB-103 Cable for 4 units of PSB-1000

PSB-104 Cable for 2 units of PSB-1000

Simply Reliable | Good Will Instrument Co., Ltd.

in parallel connection

in parallel connection

in parallel connection

o,

in series connection

>

POWER SUPPLIES - PSB-1000 Series



Programmable Switching D.C. Power Supply

The PSH-Series is a single output from 360W to 1080W, programmable switching DC power supply.
OVP, OCP and OTP protect the power supply and loads from unexpected conditions. Remote sensing
adds an extra level of precision by compensating cable losses between loads. The bright LCD with
simultaneous parameter outputs allows effortless operation. Self-test and software calibration features
also reduce maintenance overhead. SCP| commands and LabVIEW driver access through the RS-232C
or the optional GPIB interface allow remote control and ATE software development capability. Modular
architecture, dedicated rear-panel output, and the 19 inch 4U rack mounting option ensure that the
PSH-Series is optimized for large systems.

S
AR,

SN
SARRAN,

FEATURES

* Wide Input Voltage Range and High Power
Factor (P.F)

* High Efficiency and High Power Density

* Constant Voltage and Constant Current
Operation

* Qver Voltage , Over Current and
Over Temperature Protection

#* Self-Test and Software Calibration

* Qutput ON/OFF Control

* Low Ripple and Noise

* LCD Display

* Built-in Buzzer Alarm

* Standard Interface : RS-232C

% Optional Interface : GPIB | IEEE-488.2 )

* LabVIEW Driver

POWER SUPPLIES - PSH-Series

Rear Panel

Good Will Instrument Co., Ltd. | Simply Reliable

| PSH-2018A |  PSH-3610A PSH-3620A |  PSH-3630A

OUTPUT
Voltage 20V 36V 36V 36V
Current 18A 104 20A 304
RECULATION { C.V.)
Load < 0.1%45mV < 0.1%+5mV <0.1%+5mV < 0.1%+5mV
Line < 0.05%+5mV < 0.05%+5mV <0.05%+5mV < 0.05%+5mV
RECULATION {C.C.)
Load < 0.2%+5mA < 0.2%+5mA <0.2%+10mA < 0.2%+15mA
Line < 0.2%+5mA < 0.2%1+5mA <0.2%+10mA < 0.2%+15mA
RIPPLE & NOISE
Voltage (mVrms) < 10mvims < 10mVrms < 10mVrms =< 10mVrms
Voltage (mVp-p) | < 100mVp-p < 100mVp-p < 100mVp-p < 100mVp-p

20Hz~20MHz 20Hz~20MHz 20Hz~20MHz 20Hz~20MHz
Current (mArms) < 0.29% <02% <0.2%+20mA < 0.2%+40mA
RESOLUTION
Voltage 10mv 10mV 10mV 10mV
Current 10mA 10mA 10mA 10mA

PROGRAM ACCURACY

Voltage
Current

< 0.05%+25mV
< 0.2%+30mA

< 0.05%+25mV
< 0.2%+30mA

< 0.05%+25mV
< 0.2%+30mA

< 0.05%+25mV
< 0.2%+30mA

READBACK RESOLUTION (Meter)

Voltage
Current

Same as Resolution
Same as Resolution

Same as Resolution
Same as Resolution

Same as Resolution
Same as Resolution

As Resolution
As Resolution

READBACK ACCURACY (Meter)

mm; Approx, 3.3kg

mm; Approx. 3.3kg

mn; Approx. 6.2kg

Voltage Same as Program Accuracy| Same as Program Accuracy | Same as Program Accuracy | As Program Accuracy
Current Same as Program Accuracy| Same as Program Accuracy | Same as Program Accuracy | As Program Accuracy
READBACK TEMP. COEFFICIENT
Voltage (25 +5°C)| < 100ppm/°C | <100ppmy/°cC | <100ppm/ °C | <100ppm/°C
RESPONSE (Rise/Fall) TIME
Voltage Up <150mS <150mS <150mS <150mS
(10%~90%) (£95% rating load) | (<95% rating load) (S95% rating load) {£95% rating load)
Voltage Down <150m$ <150mS =<150ms <150mS
(90%-~10%) (210% rating load) | (210% rating load) (= 10% rating load) (2109 rating load)
RECOVERY TIME { 509 Step Load Change From 25%~75% )
CV Mode | <ams | <2ms | <2ms | <ams
PROTECTION
OVP/OCP/OTP v v v v
Rush Current v v v LY
OUTPUT ON/OFF CONTROL
v | v v v

INTERFACE
Standard : RS-232C; Optional : GPIB
POWER SOURCE
AC90V-250V, 50/60Hz
DIMENSIONS & WEIGHT

T08{W)x142(H):393(D)| 108(W)x142(H)x393(D)| 188(W)x142(H)x393(D) | 268(W)x142(H)x393 (D)

mm; Approx. 9.3kg

ORDERING INFORMATION

360W Programmable Switching D.C. Power Supply
360W Programmable Switching D.C. Power Supply
720W Programmable Switching D.C. Power Supply

1080W Programmable Switching D.C. Power Supply

PSH-2018A
PSH-3610A
PSH-3620A
PSH-3630A

ACCESSORIES :
User manual x 1

OPTION

. Power cord x 1

Opt. 01: GPIB Interface { Factory Installed)
OPTIONAL ACCESSORIES

GRA-403
CTL-232
CTL-122
GTL-248

PC Software
Driver

Rack Mount Kit

RS-232C Cable, 9-pin Female to 9-pin, null Modem for Computer
Test Lead, U-type to Alligator Test Lead, Max. Current 40A, 1200mm
GPIB Cable, Double Shielded, 2000mm

FREE DOWNLOAD

PC Software including Data Log ; Remote Control Software

Labview Driver

Mote : When Opt.01 GPIB interface is ordered, the standard interface RS-232C will be deleted.




Programmable Switching D.C. Power Supply

FEATURES

* LCD Display

* Qutput ON/OFF Control

* 3 Step Fan Speed Control

* Voltage/Current/Power Setting

* Key Lock to Avoid Error Operation

* Normal , +% & -% Output Operation Key
* Standard Interface : RS-232C

* Optional European Type Jack Terminal

European Type Jack Terminal

Rear Panel

The PSP-Series is a single output, 200W, programmable switching DC power supply. OVL, OCL, OTP,
and OPL protect the PSP-Series and its loads from unexpected conditions. The PSP-Series has a large
LCD panel with output and parameter views and a key lock feature to prevent changing the settings.
The PSP-Series is suitable for generic bench-top applications in laboratories and educational

institutions.

SPECIFICATIONS

OUTPUT
Model PSP-603 PSP-405 PSP-2010
Voltage 0~ 60V 0~ 40V 0-~20v
Current 0~3.5A 0~5A 0~10A
VOLTAGE REGULATION
Load < 10mv < 10mv < 10my
Line < 0.05% < 0.05% < 0.05%
CURRENT RECULATION
Load < smA < 5mA < smA
Line < 0.05% < 0.05% < 0.05%
RIPPLE
Voltage (mVrms) < 20mv < 20mv < 20mv
Current {mArms) < tomA < JomA < 1omA
RESOLUTION ' ' '
Voltage 20mV 10mV 10mv
Current 10mA 10mA 10mA
PROGRAM ACCURACY
Voltage + 0.05%rdg T 4digits + 0.05%rdg T ddigits + 0.05%rdgt 3digits
Current + 0.1%rdg + Sdigits + 0.1%rdg + Sdigits + 0.3%rdg + 10digits
READBACK (METER) RESOLUTION
Valtage Same as Resolution Same as Resolution Same as Resolution
Current Same as Resolution Same as Resolution Same as Resolution
READBACK (METER) ACCURACY
Voltage Same as Program Accuracy | Same as Program Accuracy | Same as Program Accuracy
Current Same as Program Accuracy | Same as Program Accuracy | Same as Program Accuracy
PROTECTION
OVL/OCL/OPL/OTP | V] | v | v
OUTPUT ON/OFF CONTROL _ S . § .
| v | v | Y
DISPLAY
LCD
INTERFACE (STANDARD)
RS-232C
| POWER SOURCE
AC115V1H10% , AC 230V+15%, 50/60Hz
DIMENSIONS & WEIGHT
225(W) x 100{H) x 305(D) mm ; Approx. 4kg

ORDERING INFORMATION

PSP-603  200W Programmable Switching DC Power Supply

PSP-405  200W Programmable Switching DC Power Supply

PSP-2010 200W Programmable Switching DC Power Supply

ACCESSORIES :

User manual x 1, Power cord x 1, Test lead GTL-104A x 1, European test lead GTL-204A x 1
OPTIONAL ACCESSORIES

GTL-232A RS-232C Cable
GCRA-428 Rack Mount Kit, 19", 3U Size

FREE DOWNLOAD
PC Software  R5-232C Remote Control Software

Simply Reliable | Good Will Instrument Co., Ltd.

POWER SUPPLIES - PSP-603/405 /2010




POWER SUPPLIES - PPH-15XX Series

PPH-1503

ce s | pc | Front

Dovice |sowar | Gupet | LAN |GPIB
LVEW | Rear
Driver | Output

PPH-1503D/1506D/1510D

use | us | Font | pc |
C€ | Host | Derice |ouipt imk““
LIVIEW | Rear
GPIB | priver Output
FEATURES
* 3.5"TFT LCD Display

* High Measurement Resolution: TmV/0.1pA
for 5mA range.

#* Transient Recovery Time: £40uS within
100mV; <80us within 20mV

* Current Sink Function

* Pulse Current Measurement (Pulse width
min.: 33ps)

* Long Integration Current Measurement

#* Built-in DVM Measurement Function

* Sequence Function (Sequence power output)

* Built-in Battery Simulation Function
(CH1 of PPH-15xxD)

* QVP, OCP, OTP & Temperature Display for
Heat Sink

* Support USB (Device & Host}/GPIB/LAN

* Five Groups of Save/Recall Setting

* External Relay Control

PPH-1503 Rear Panel

PPH-1503D/1506D/1510D Rear Panel

— —

Good Will Instrument Co., Ltd. | Simply Reliable

PPH-Series high precision measurement capability achieves the maximum resolution of TmV/0.1pA and the smallest
pulse current width of 33 s that satisfy customers' measurement application requirements of high resolution and pulse
current. Fast load current variation will result in voltage sag for general power supplies that will have an impact on DUT's
internal circuit operation. PPH-Series is equipped with the excellent transient recovery time, which can, in less than 40us,
recover the output voltage to within 100mV of the previous voltage output when the current level changes from 10% to
100% of the full scale. Furthermare, conventional power supplies do not have sufficient response speed to promptly
respond to set voltage value once the set voltage is changed. PPH-15xxD has a rise time of 0.2ms and a fall time of 0.3ms,
which are 100 times faster than that of conventional power supplies. Therefore, PPH-15xxD can provide DUT with a stable
output voltage even when DUT is operating under |arge transient current output. The internal high-speed sampling circuit
design of PPH-15xD, with the sample rate of 64K, can conduct pulse current measurement without using a current prabe
and oscilloscope. The current read back accuracy is 0.2%+1 A (equals to 11pA) at SmA range, and the read back
resolution is 0.1pA that allow DUT to be measured with a high accuracy level. Unlilee battery, general power supplies,
which do not have the characteristics of fast transient recovery time, can not maintain a stable power supply for cellular
phone, wireless device, and wearable device which produce |arge transient pulse current load for hundreds of pis to
dozens of ms when in use. PPH-15xxD, different from general power supplies, has the characteristics of fast transient
recovery time. While simulating battery to output pulse current, PPH-15:D can quickly compensate the voltage drop
caused by pulse current. PPH-15xxD’s CH1 has the built-in battery simulation function, which can define output
impedance settings so as to accurately simulate battery’s impedance characteristics during battery discharge. Fast
transient recovery time and built-in battery simulation function together facilitate PPH-15xD to accurately simulate
battery's real behavior pattern so as to conduct product tests.

PPH-15xxD is not only suitable for simulating battery, charger and supplying power to DUT, but also ideal for simulating
an electronic load to conduct discharge tests with its sink current capability. The sink current function allows PPH-15uxD
to simulate a voltage source with the sink current capability. The maximum sink current of PPH-15xxD's CH1 is 3.5A and
for CH2 is 3A. Long integration current measurement can be utilized to conduct average current measurement for
periodical pulse current in a long period of time that is applied to analyze power consumption for a period of time. COne of
the applications is to measure the average power consumption of a cellular phone in use so as to conduct the internal RF
module parameter analysis. The maximum pulse current measurement range of CH1 is 5A and for CH2 is 3A. The built-in
sequence function of CH1 provides users with 1000 steps to edit sequential outputs, including voltage, current and
execution time. The built-in DVM function of CH2 has a voltage range from 0 to +20VDC that saves users the cost of
purchasing an additional voltage meter.

PPH-15:xxD provides OTP function and shows heat sink temperature on the upper right corner of the display screen. Other
than that, features such as five sets of system setting values for the SAVE/RECALL function, 10 sets of Power On Setup
Settings, Key-Lock function to prevent unauthorized inputs, temperature-controlled fan to reduce noise, hardcopy to save
screen information, and external relay control device together augment PPH-15xxD's usability. PPH-Series supports test
requirements of Profilel, Profile2 and Profile3 from USB Power Delivery(PD) constructed by USB-IF association.

SELECTION GUIDE
| Model | PPH.1503 | PPH.1503D | PPH.1506D | PPH.1510D |
d 2 2

| Channel 1
Dual Range Output Channel 1 | 0-15V/0-3A0or | 0-15V/0-3Aor | 0-15V/0-3Aor | 0-15V/0-3Aor
0-9V/0-5A 0-9Vf0-5A 0-9V f0-5A 0-9V/0-5A
Rear Terminal:
0-10A(0- 4.
Channel 2 | NA 0-12V/0-1.5A 0-12V/0-3.0A 0-12V{0-3.0A
Display 3.5 Inch TFT LCD | 3.5 Inch TFT LCD | 3.5 Inch TFT LCD | 3.5 Inch TFT LCD
Current Measurement Range SA[5mA SA/S00mAS SA/500mA/ 10A/500mA[
5mA(CH1) SmA(CH1) SmA(CH1)
CV&CC v v v s
Built-in DVM Measurement Function | < (CH2) < (CH2) « (CH2)
Pulse Current Measurement v v v v
Long integration Current M ement | v J ./
_Battery Simulation NA J [CH1}  [CHT)  [CHT)
Automated Sequential Cuput v  (CH1)  (CHT) 4 [CHY)
High Measurement Resolution 7 (ImV/0I LAY |  (TmV/0TpA) |  (ImV/0.1 A} | o (TmV/0.1 UA)
Sink Current Capability  (Max: 2A) v (Max:3.54}) |  (Max:3.5A) | s (Max:3.5A)
Selectable Output From Front or Rear Panel | v v v v
Relay Output Control v v v v
Memory 5 Sets 5 Sets 5 Sets 5 Sets
Sample Rate 60K 64K 64K 64K
Lock Function v v v v
Protection Function OVPfOTPfOCP | OVPJ/OTP/OCP | OVP/OTP/OCP | OVPJ/OTPJOCP
Four Wire Output Open Circuit Protection | NA v < e
Temperature Display for Heat Sink NA v v v
Standard Interface: GPIB v vy v v
LAN, USB, Analog Control ~ USB v {€DQ) 7 (TMC) 7 (TMC) 7 (TMC)
Interface LAN v s v

ORDERING INFORMATION

PPH-1503

{0-15V/0~3A or 0-9Vf0-5A)High Precision DC Power Supply

PPH-1503D (CH1:0~15V/0-3A or 0-8V/0-5A;CH2:0~12V/0-1.5A)High Precision Dual Channel Output DC Power Supply
PPH-1506D (CH1:0~15V/0-3A or 0~9V/0-54;CH2:0~12v/0-34)High Precision Dual Channel Qutput DC Power Supply
PPH-1510D {CH1:0-15V/0-3A or 0-9V/0-5A 0—4.5V/0-10A(Rear terminal);CH2:0-12v/0-3A)High Precision Dual Channel

Output DC Power Supply

ACCESSORIES :

CD (User manual x1, Quick start manual x1), Power cord (Region dependent), Testlead GTL-207Ax 1,

GTL-203Ax 1, GTL-204A% 1
OPTIONAL ACCESSORIES
GTL-246

USB Cable (USB 2.0, A-B Type)




SPECIFICATIONS

Model PPH-1503 PPH-1503D | PPH-1506D PPH-1510D
OUTPUT RATING
Number of Output Channel | 1 2 z ) 2
Channel No. ch1 ch1 ch2 Ch1 Ch2 Ch1 Ch2
Power 45\W 45W 18 43W 36W 45W W
Voltage 0-15Verd-9v 0=15Vor0-ov 012y 0-15Veor0=-9v g-12v 0-15Vor0 -9V o-12v
Current 0-3Aor0-5A 0-3Aor0-5A 0-154 0~3Aor0-54 0-30A 0-3Aor0-~5A 0-3.0A
Rear-(-10A{under (~4.5V)
Output Voltage Rising Time | 0.15ms (10% — 90%) 0.20ms {10% — 50%) 0.20rms (10% ~ 90%%) 0.20rns (10% ~ 90%)
Output Voltage Falling Time | 0.65ms (90% — 10%) 0.30ms {90% ~ 10%5) 0.30ms (90% — 10%) 0.30rms (90% —10%)
STABILITY
Voltage 0.01%+0,5mV | 0.0156+3.0mV 0.01%:+3,0mV | 0.01%-3.0mV
Current 0.01%6+50 A - - -
REGULATION (CV)
Load 0.01%42mV 0.01%4+2mY | 0.01%42mV 0.01%+2mV
Line 0.5mV 0.5mV 0.5mV 0.5mV
REGULATION (CC)
Load 0.01%+1mA 0.01%+-1mA 0.01%+1mA 0.01%6+1mA
Line - 0.5mA 0.5mA 0.5mA 0.5mA
RIPPLE & NOISE (ZDHZ-ZDM Hz)
CVpp Bmv =5A: 8mVp-p(20Hz~ 20MHz) =5A: 8mVp-p(20Hz~ 20MHz) =5A: BmVp-p(20Hz~ 20MHz)
=5A: 12mVp-p(20Hz~20MHz)
CVrms Tmy ImV(0-1MHz) ImVI0-TMHz) ImV0-1MHz)
CCrms _ - —_ —_—
PROGRAMMING ACCURACY
Voltage 0.05%+10mV 0.05%6+10mV 0.05%-+10mV 0.05%6+10mV
Cumnt[ch‘l 54 10A/CHZ1SA3S) | 0.16%6+5mA 0.16%+5mA[SA1.5A) 0.16%+5mA(SA[3A) 0.16%+5mA(SA/3A)
Current (S00mA) _ 0.16%+0.5mA 22 0.1636+0.5mA s 0.16%+0.5mA s
Current (SmA 0.16%+5pA 0.16%+5uh 0.16%+5uA
READBACK ACCURACY
Voltage 0.05%+3mV 0.05%+3mV 0.05%+3mV 0.05%-+3mV 0.05%:+3mV 0.05%+3mV 0.05%+3mV
Current(ChTSATOACHZTISAIA] | 0,29+ 400uA(SA) 0.2%6+400uA(5A) 0.2%6+400pA 0.236+400pA(SA) 0.2%+400uA 0.236+400pA{5A) 0.2%:+400p4
Current (500mA) = 0.295+100uA = | 0.2%+100pA = 0.2%:+100pA =
Current (SmA ) 0.2%+TpA 0.2%+1uA 0.2%+1pA | 0.2%+1uA 0.2%+1uA 0.2%+1pA 0.2%+TuA
RESPONSE TIME
Transient Recovery Time <40uS (within 100mV) <40uS (within 100mV, Rear) <40pS(within 100mV, Rear) <40uS (within 100mV, Rear)
[Response to 1000% Load Change] | <80pS{within 20mV) =50p5(within 100mV, Front) <50uS(within 100mV. Front) =50pS{within 100V, Front)
<B0uS{within 20mV) <B0uS{within 20mV) <80uS{within 20mV)
PROCRAMMING RESOLUTION
Voltage 2.5mv 25mV 25mv | 25mv 25mv 25mv 25mv
Current (5A range) 1.25mA 1.25mA(5A) 1.25mA | 1.25mA{5A) 1.25mA 1.25mA(5A) 1.25mA
Current (500mA range) - 0.125mA _ 0.125mA _ 0.125mA =
Current (SmA range) 1.25uA 1,254 1.25p0A
READBACK RESOLUTION
Voltage Imv 1my 1mY Tmy 1my 1y ImV
Current (SA range) 0.1mA 0.1mA(SA) CImA(L5A)] | G.ImA(SA) 0.ImA(3A) 0.1mA({5A) C.ImA(3A)
Current (500mA range] = 0.01mA - 0.01mA - 0.01mA
Current {SmA range) G 1pA 0.1uh 0.1pA | DA 0.1pA 0.7uA 0.1pA
PROTECTION FUNCTION
OVP Accuracy [ s0mv | ch:osv | cha:somv | ch:osv | chzsomv | chiosv | chz: 50mv
OVP Resoluti [ 10mv [ 10mv [ omv L 10mv [ 1omv [ 10my [ 1omv
DVM
DC Readback Accuraeyce 5} | +0.05%6+-3mV +0.05%+3mV +0.05%+3m\V +0.05%+3mV
Readbck Resolution Tmy Tmv Tmy Tmv
Input Veltage Range 0-20vDC = 0~20vDC = 0~ 20VDC = 0~ 20vDC
Maximum Input Voltage — 3V, +22v 3V, 22V -3V, 422V
Input Resistance and Capacitance | 100000M (3 20M 03 2081} 20M0
PROGRAMMABLE OUTPUT RESISTANCE
Range 0.001(2 ~1.000 (2 0.001(2 ~1.000 (1 0.001(2 ~1.000 (2
Programming Accuracy —_ 05% + 10 m{} - 0.5% + 10 mQ2 — 0.5% +10mG P
Resolution 1m{l Tmfl Im@
PULSE CURRENT MEASUREMENT
Trigger Level 5mA ~ 3A, SmA/Step SmA ~ 3A, SmA/Step 5SmA~5A, 5mA/Step 5mA~35A, 5SmAfStep
High Timeflow Time/ 333us ~ 833ms, 33.3ps ~ 833ms, 313.3us ~ 833ms, 3335 ~ 833ms,
Average Time 33.3us/Step 13.3us/5tep 333us/Step 33.3ps/Step
Trigger Delay 0~ 100ms, 10us/Steps 0~ 100ms,10 i 5/Steps 0~ 100ms, 10 ¢ 5/Steps 0 ~ 100ms, 10us/Steps
Average Readings 1-100 1-100 1-100 1-100
Long Integration Pulse Time 1S~ 635 15~ 638 1S - 635 1S ~ 635
Lang Integration 850ms{60Hz)/840ms{50Hz|~60s,0r Auto time | 850ms (60Hz) /B40ms(50Hz)~60s,0r Auto time: 850ms(60Hz) /840ms{S0Hz}-60s,0r Auto time| 850ms(60Hz){240ms{50Hz)~60s,0r Auto time
Measurement Time 16.7ms{Steps{60Hz) . 20ms/Steps{30Hz)| 16.7ms/Steps(60Hz), 20ms/Steps{50Hz) 16.7msSteps (60Hz), 20ms/Steps (50Hz) 16.7ms /Steps (60Hz), 20ms [ Steps(50Hz)
Long Trigger Mode | Rising, Falling, Neither Rising, Falling, Neither Rising, Falling, Neither Rising, Falling, Neither
OTHERS )
OQutput Terminal Front/Rear Parel Front/Rear Parel Rear Panel Front/Rear Panel Rear Panel Front/Rear Panel Rear Pane|
DVM Input Front/Rear Parel -_ Front Parel - Front Panel e Front Panel
Relay Control Connectar 150mA[15Y, 5V output, 100mA 150mA/15V, 5V output, 100mA. 150mA[15Y, 5V cutput, 100mA 150mA 15V, 3V autput, 100mA
Operation Temperature 0 - 40°C 0~ 40°C 0~40°C 0 ~40°C
Operation Humidity = 80% = B0% = 30% = 30%
Storage Temperature 20°C-70C 20°C-70°C 20C-70C 20°C-70°C
Storage Humidity < 80% < 80% < 80% < 80%
PC REMOTE INTERFACES
Standard | GPiB/USB/LAN | GrIBjUSB/LAN | GPIB/USB/LAN | GPiB/USE/LAN
CURRENT SINK CAPACITY
Sink Current Rating 2A(Vout=5V); Ch1:0~-4V:3.5A; Ch: 0~5V:2A, J Ch1:0~-4V:3.5A; Ch2:0~5V:3A; Ch1:0-4V:3.54; Ch2:0-5V:3A;
2A-0.71* (Vout-5) 4~15V:3.5A-(0.25A/V) | 5-12V:2A-(D.1AfV)| 4-15V:3.5A-(0.25A/V)| 5~12V:3A-(0.25A/V)| 4~15V:3.5A-(0.25A/V) | 5-12V:3A-(0. ZSAN]
(Vout=5V) #{Wset-4V) #{Vaet-5V) | (Vset-4v) *{Vset-3V) *(Vset-4V) *(Vset-5V)
MEMORY
Save/Recall [ 5 Sets [ 5 Sets | 5 Sets [ 55ets
POWER
Input Power 90 - 264VAC ; 50{60Hz 90 - 264VAC ; 50/60Hz 90 - 264VAC ; 50{60Hz 90 — 264VAC ; 50/60Hz
Power Consumption 1500 160W 1600 160W

DIMENSIONS & WEIGHT

|| 2220)B6(H)1363 (D) mrv; Aporox 4.2kg)

222(W)86(H)x363{D)mm; Approx 45kg | 222(W)x86(H)x363(D)mm; Approx 4.5kg |

222(W)xB6(H)x363 (D) mm; Approx 4.5kg

Simply Reliable | Good Will Instrument Co., Ltd.

POWER SUPPLIES - PPH-15XX Series



POWER SUPPLIES - PPS-3635
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FEATURES

* Easy Operation with UP/DOWN Key

* High Resolution: 10mV, TmA

* Over Voltage Protection, Over Current
Protection ( by Hardware )

#1700 Set Memory

# Self Test and Software Calibration

* Auto Step Running With Time Setting

* FRONT/REAR Output and Sense Switch
Selectable

* |EEE-488.2 and SCPI Compatible
Command set

* LabVIEW Driver Software

* High Stability, Low Drift

* 4 Digit Display

# |EC Safety Regulation

Rear Panel

Good Will Instrument Co., Ltd. | Simply Reliable

PPS-3635 is a single output, 126W output, programmable linear DC power supply.

OVP and OCP hardware protection, compliance to major safety standards such as UL, CSA,

and IEC ensure a high level of safety and reliability. The remote sense adds extra level of precision
by compensating cable losses between loads. The SCPI command set and LabVIEW driver access
through the GPIB interface provide remote control and ATE software development capability.

The flexible PPS-3635 GPIB is ideal for high-level applications requiring high precision and an extra
level of safety.

SPECIFICATIONS

| OUTPUT
Voltage 0-38V
Current 0-~3.5A
ovp 0335V
LOAD REGULATION
Voltage = 3mV rear output (= 6mV front output )
Current =3mA (= 6mA rating current > 3.5A)
LINE REGULATION
Volta =3mV
Curregft =3ImA
RESOLUTION
Voltage T0mV EZOmV rating voltage > 36V)
Current TmA { 2mA rating current >3.5A )
ovp 10mV( 20mV rating voltage > 36V )
PROGRAM ACCURACY (25£5°C)
Voltage <0.05% -+ 25mV [ + 50mV rating voltage > 36 V)
Current =0.2% + 10mA
ovP =2% + 0.6V
_ RIPPLE & NOISE (20Hz ~ 20MHz)
Vol Ripple TmVrms [ 3mVp-p
e Noise 2mVrms [ 30mVp-p
Current =3mA rms (= 5mA rms rating current > 3.5A )
_TEMPERATURE COEFFICIENT (0-40°C)
Voltage =100ppm + 3mV
Current =150ppm + 3mA
READB! SOLUTION ACCURACY (25£5°C)
Voltage 10mV { 20mV rating voltage > 36V )
Current TmA ( ZmA rating current > 3.5A )
Voltage =0.05% + 25mV ( + 50mV rating voltage = 36V )
Current =0.2% + 10mA
RESPONSE TIME
VOLTAGE UP 10% ~ 90% | <100mS
VOLTAGE DOWN  90% ~10% | <100mS (=10% rating load )
READBACK TEMPERATURE
COEFFICIENT Voltage =100ppm + 10mV ( + 20mV rating voltage > 36V )
Current =150ppm + 10mA
DRIFT Voltage =0.03% + 6mV
Current =0.1% + 6mA
MEMORY
Store/Recall | 100 sets
TIMER
Setting Time 1 second ~ 255 minutes (Max. 255 minutes x 100 Sets)
Resolution 1 second
Function for output working loop (Auto Step running )
INTERFACE
GPIB Interface Standard
POWER SOURCE
ACT00V/[120V [ 220V/240V £10%, 50/60Hz
DIMENSIONS & WEIGHT
255(W) x 145(H) x 346{D) mm; Approx. 9.5kg

ORDERING INFORMATION

PPS-3635  126W Single Output Programmable D.C. Power Supply
ACCESSORIES :

User manualx], Power cordx], Test lead GTL-104A x 1

OPTIONAL ACCESSORIES

GRA-401  Rack Adapter Panel, 19" 4U

CTL-248  CPIB Cable, Double Shielded, 2000mm

FREE DOWNLOAD

Driver LabView Driver
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The PSM-Series is a single output [ dual range, 120W or 200W, programmable linear DC power supply.

PSM-2010/3004 /6003

(€€ mem |ome 57 | |30

FEATURES

* Single Output Dual Range Max. 200W

* High Resolution: TmV/TmA

* Stable & Clear Power: 0.01% Load/Line
Regulation, 350 iVrms Ripple

* 100 Sets Memory

* Auto Step Running With Timer Setting

#* Safety Design: OVP, OCP & OTP ; Output
ON/OFF Control(OCP Provides Delay Setting
to Prevent Trip of High Start-Up Current)

* Self-Test and Software Calibration

* Highly Visible Vacuum-Fluorescent Display

* Front and Rear Output Terminal

* Standard Interface : RS-232C, GPIB

* Optional European Jack Type Terminal

European Type Jack Terminal

Rear Panel

OVP, OCP, OTP, and output On/Off control protect the PSM-Series and their loads from unexpected
conditions. High resolution, high regulation, and low ripple are maintained at 1mV/1mA, 0.01%, and
<350MVims, respectively. Operation and configuration is simplified with a digital interface and a clear
LCD display. Standard features include; store/recall output memories, automatic stepping with timers
for continuous testing and self-testing and software calibration features to reduce maintenance
overhead. SCP| programming, LabVIEW drivers, RS-232C and GPIB interfaces enable easy automated
test system integration and remote control. The PSM-Series is an ideal choice for high precision
applications such as QA verification and product development.

SPECIFICATIONS
PSM-2010 PSM-3004 | PSM-6003
DC OUTPUT
Low Range 0~ 8V/20A 0~15V/7A 0~ 30V/6A
High Range 0~ 20V/10A 0~ 30V/4A 0~ 60V/33A

CONSTANT VOLTAGE OPERATION

Regulation (% of output + offset} | Load regulation = 0.01% + 2mV ; Line regulation = 0.01% + 2mV

Ripple & Noise < 350 WWrms/3mVpp < 350Vrms/2ZmVpp | =50V:<500 wWrms/3mVpp

~ >50V:<ImVrms/3mVpp

_ CONSTANT CURRENT OPERATION

Regulation (% of output + offset) | Load regulation < 0.01% + 2504A ; Line regulation < 0.01% + 250pA

Ripple & Noise < 2mArms
_ RESOLUTION
Programming  Voltage TmV 1mV 2mV
Current TmA 0.5mA 0.5mA
Readback Voltage 0.5mV 0.5mV TmV
Current TmA 0.1mA 0.5mA
Front Panel Voltage Tmv
Current 1mA({<10A),10mA(2104)
ovpjoce Voltage | 10mV
[ Current T0mA
ACCURACY
Programming  Voltage 0.05% + 10mVY
Current 0.2% + 10mA
Readback Voltage 0.05% + 5mV
Current 0.15% + 5mA
QVP/OCP Voltage 0.1% + 10mV
Current 0.4% + 10mA

TRANSIENT RESPONSE

< 50psec ( for outFut to recover within 15mV following a change
in output current from full lead to halfload )

COMMAND PROCESSING TIME

100 ms

VOLTAGE PROGRAMMING RE|SPONSE TIME {for resistive load){10% ~ 90%)

Voltage Up Full Load 95 ms 50ms 80 ms
No Load 45 ms 20ms 100 ms

Voltage Down Full Load 30ms 45 ms 30ms
No Load 450 ms 400 ms 450 ms

STABILITY (% of output + offset}

Voltage ‘ 0.02% + 1mV

Current 01% +1m

MEMORY

Store[Recall 100 sets

TEMPERATURE COEFFICIENT PER"C % {% of Output + Offset]

Voltage 0.01% + 3mV

Current 0.02% + 3mA

POWER SOURCE

AC 100V/120V/220V+10% , 230V (- 6% — + 10%}, 50/60Hz

INTERFACE

Standard RS-232C, GPIB

DIMENSIONS & WEICHT

230{W) x 140(H) x 380(D) ; Approx. 10kg

ORDERING INFORMATION

PSM-2010  200W Single Output, Programmable Power Supply
PSM-6003  200W Single Output, Programmable Power Supply
PSM-3004 120W Single Output, Programmable Power Supply
ACCESSORIES :

User manual x 1, Power cord x 1, Test lead CTL-104A x 1, European test lead GTL-204A x 1, Ground lead GTL-201Ax1
(European terminal}, Sense lead GTL-202 x 1 (European Terminal)

Opt. 01 GRA-407 Rack Mount Kit

OPTIONAL ACCESSORIES

GTL-232  RS-232C Cable, 9-pin Female to 9-pin, Null Modem for PC Computer
CTL-248  GPIB Cable, Double Shielded, 2000mm

FREEDOWNLOAD |

PC Software PC Software including Data Log ; Remote Control Software

Driver Labview Driver ; PSM VB Example ; PSM VC++ Example

GRA-407 Rack Mount Kit

Simply Reliable

Good Will Instrument Co., Ltd.

POWER SUPPLIES - PSM-2010/3004/6003
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POWER SUPPLIES - PSS-2005/3203

Programmable Linear D.C. Power Supply
The PSS-Series is a single output, 96W or 100W, programmable linear DC power supply. OVP, OCP, and
OTP protect the PSS series and their loads from unexpected conditions. The LCD panel simultaneously
displays output and other parameters and the regulated cooling fan ensures low noise for comfortable

operation. R$232C and GPIB interfaces, SCP| command sets and LABVIEW drivers make remote

control and ATE software development easier. (Note: only RS-232C or GPIB can be installed at one time)

The compact PSS series is suitable for any high resolution bench-top or rack mount application.

SPECIFICATIONS

PSS-2005 PSS-3203

OUTPUT
Voltage 020V 0~32v

pss_2005/3203 Current 0~5A 0-3A
ovP 0~21V 0-~33v
LOAD REGULATION

I Voltage < 3mV (< 5mV, rating current > 3.0A)
] CE Lm %GPIB y £h w Current < 3mA (< 5mA, rating current > 3.0A )
) LINE REGULATION

Voltage =3mV

FEATURES Current <3mA
RESOLUTION

* Digitized Programmable Interface Voltage 10mv

* High Resolution 10mV, TmA Current TmA ( 2mA, rating current > 3.0A )

Y e a OVP 10mv
28 ngh Stablllty, Low Drift PROGRAM ACCURACY {25 + S'C)
* Qver-Voltage, Over-Current, Over Voltage < 0.05%+20mV
Temperature Protection Current < 0.1%+5mA ( +10mA, rating current > 3.0A )

OVvP = 0.05%+20mV

* Intelligent Fan Control (Change by Output RIPPLE & NOISE (20Fiz 2 OMHz)_ kel

Power) Voltage Ripple < TmVrms/3mVp-p ; Noise < 2mVrms/30mVp-p

* Built-in Buzzer Alarm Current < 3mArms ( < 5mArms, rating current > 3.0A)

# LabVIEW Driver | TEMPERATURE COEFFICIENT 0 ~40°C)

* Standard Interface : RS-232C Voltage < 100ppm+3mV
Current = 100ppm+3mA

* Optional Interface : GPIB (IEEE-488.2) TV AT

* Optional European Jack Type Terminal Voltage 10mV
Current TmA ( 2mA, rating current > 3.0A )
READBACK ACCURACY(25 £5°C)
Voltage < 0.05%+10mV
Current < 0.1%+5mA ( 10mA rating current > 3.0A )
READBACK TEMPERATURE COEFFICIENT
Voltage < 100ppm+10mV
European Type Jack Terminal | Current < 100ppm+5mA ( 10mA rating current > 3.0A )
RESPONSE TIME
Voltage Up (109%-90%) < 100mS
Voltage Down (90%~10%) < 100mS ( 210% rating load )
SR : == L=
Voltage = 100ppm+10mV
Current = 150ppm+10mA
INTERFACE

Standard : RS-232C; Option : GPIB

POWER SOURCE

AC 100V/120V/220VH10%, 230V (+10%/-6%), 50/60Hz
DIMENSIONS & WEIGHT

108 (W) x 142(H) x 318(D) mm, Approx. 4.8kg

ORDERING INFORMATION

PSS-2005 100W Single Output Programmable D.C. Power Supply

PSS-3203 96W Single Output Programmable D.C. Power Supply
ACCESSORIES :

User manual x 1, Power cord x 1 Test lead GTL-104A x 1(P55-2005) or GTL-105A x 1(P55-3203)
European Test Lead GTL-204A x 1 (PSS-2005) or GTL-203Ax 1 (PS5-3203)
OPTION

Opt.01: GPIB Interface (factoryinstalled)

OPTIONAL ACCESSORIES

GTL-232 RS-232C Cable, 9-pin Female to 9-pin, null Modem for Computer
GRA-408 Rack Adapter Panel (19" 4U)

CTL-248 GPIB Cable, Double Shielded, 2000mm

Rear Panel

FREE DOWNLOAD
PC Software  PC Software including Data Log ; Remote Control Software
Driver LabView Driver

Note : When Opt.01 GPIB interface is ordered, the standard interface RS-232C will be deleted.

Good Will Instrument Co,, Ltd. | Simply Reliable



Switching D.C. Power Supply

The SPS-Series is a single output, 360W, switching DC power supply. OVP protects the SPS-Series and

their loads from unexpected

conditions. High regulation is maintained at 0.01%. Remote sensing adds

an extra level of precision by compensating cable losses between loads. Turning the output On /Off from

external device is available through Remote control terminals. The GPS-Series is an ideal solution for

power-efficient bench-top or portable applications requiring high regulation.

SPS-1230/1820/2415/3610/606

N

FEATURES

* Dual Measurement Display

* 0.01 % High Regulation

* Constant Voltage and Constant Current
Operation

* High Efficiency

* High Power Density

* Over Voltage Protection

* Remote Output ON/OFF Control

Rear Panel

SPECIFICATIONS

OUTPUT
SPS-1230 SPS-1820 SPS-2415 SPS-3610 SPS-606
Voltage 0~12v 0~18V | 0~ 24V 0~ 36V 0~ 60V
Current 0~ 30A 0~ 20A 0~ 15A 0~ 10A 0~ 6A
CONSTANT VOLTAGE OPERATION
Regulation Line regulation =5mV
Load regulation <5mV
Ripple & Noise <5mV¥rms, 100mVp-p 20Hz ~ 20MHz
Recovery Time =500pS
(509 Load change, Minimum load 0.5A)
Temp. Coefficient = 100ppm [°C
Output Range 0 to rating voltage continuously adjustable
 CONSTANT CURRENT OPERATION _ _
Regulation Line regulation <3mA
Load regulation <3mA
Ripple Current =3mArms (SPS-606)
<5mArms (SP5-3610)
=10mArms (SPS-2415)
S10mArms (SPS-1820)
=30mArms (SPS-1230)
Output Range 0 to rating current continuously adjustable
(HI/LO range switchable)
METER
Type 312 digit, 0.39" LED display
Accuracy 1{0.5% of rdg + 2digits)
INSULATION
Chassis and Terminal 20ME2 or above ( DC 500V )
Chassis and AC Cord 30ME2 or above ( DC 500V )
POWER SOURCE

AC115V/ 230Vt 15 %, 50/60Hz

DIMENSIONS & WEIGHT

128(W) x 151 (H) x 295(D) mm, Approx. 3.2kg

ORDERING INFORMATION

SPS-1230
SPs-1820
SPS-2415
SPS-3610
SPS-606

360W Switching D.C. Power Supply
360W Switching D.C. Power Supply
360W Switching D.C. Power Supply
360W Switching D.C. Power Supply
360W Switching D.C. Power Supply

ACCESSORIES :

User manual x 1

, Power cord x 1, Test lead GTL-203A x 1

Simply Reliable

Good Will Instrument Co., Ltd.

POWER SUPPLIES - SPS-1230/1820/2415/3610/606




Linear D.C. Power Sup

ly
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GPR-H Series

FEATURES

#0,01% High Regulation
* Constant Voltage and Constant Current
Operation

* Internal Select for Continuous or Dynamic

Load
* Low Ripple and Noise

* Qverload and Reverse Polarity Protection

g
& *31/2 Digit 0.5" LED Display
5 * Internal Select for Continuous or Dynamic
& Load (for GPR-3510HD/GPR-6060D/
. GPR-7550D)
W
_
-
Q.
=8
=
%)
o
>
o) Rear Panel
Q.

Good Will Instrument Co., Ltd. | Simply Reliable

The GPR-H Series consists of single output linear DC power supplies with voltage outputs rating

from 8V to 300V. The series includes overload and reversed polarity protection to protect devices
under test from being damaged due to impropriate operation. The internal select for dynamic loads

is often used for amplifier testing. It can support high pulse current derived from dynamic processes
as well as support low noise and noise, which make it suitable for high-end bench-top applications
requiring precision. Its rear panel supports output wiring. These features combined into one assembly
allow the GPR-H Series to predominate in applications requiring high voltage or high current.

SPECIFICATIONS

CONSTANT VOLTACE OPERATION

Regulation Line regulation =0.01% + 3mV
Load regulation = 0.01% + 5mV (<10A)
<0.02% + SmV (>104)
Ripple & Noise ZImVrms 5Hz ~ TMHz
Recovery Time =100US (509 load change, minimum load 0.5A )

Qutput Range 0 to rating voltage continuously adjustable

_ CONSTANT CURRENT OPERATION

Regulation Line regulation=0.29 + 3mA
Load regulation =0.2% + 5mA

Ripple Current =SmArms (=20A), S10mArms (<30A)
<20mArms (<504

Output Range 0 to rating current continuoulsy adjustable

METER

Type 31/2 Digit 0.5" LED display

Accuracy +{0.5% of rdg + 2 digits )

INSULATION

100ME or above ( DC 1000V )
100ME& or above ( DC 1000V )

Chassis and Terminal
Chassis and AC Cord
POWER SOURCE

AC 100V/120V/220V 240V £10%, 50/60Hz
DIMENSIONS

254(W) x 152(H) x 456(D) mm

ORDERING INFORMATION

Model Output Volts (V)  Output Amps (A}  Weight (kg)
GPR-0830HD 240W D.C. Power Supply 0-8 0-30 185
GPR-1820HD 360W D.C. Power Supply 0-18 0-120 185
GPR-3510HD  350W D.C. Power Supply 0-35 0-10 185
GPR-6060D 360W D.C. Power Supply 0~60 0~6 185
GPR-7550D 375W D.C. Power Supply 0-~75 0~5 18.5
GPR-11H30D 330W D.C. Power Supply 0-110 0~3 13.5
GPR-30H10D  300W D.C. Power Supply 0-300 0-1 135

ACCESSORIES :

User manual x 1, Power cord x 1
Test lead GTL-105Ax 1 { =3A ) or GTL-104Ax 1 (=10A ) or Not Available (=10A)

OPTIONAL ACCESSORIES
GTL-122 Test Lead, U-type to Alligator Test Lead, Max. Current 40A, 1200mm

Note: C€ Approved Only for GPR-1820HD, GPR-3510HD, GPR-75500, GPR-11H30D
Rear-Panel Qutput Cnly for GPR-0830HD, GPR-1820HD



Linear D.C. Power Supply

GPR-M Series

e

FEATURES

*0.01% High Regulation

* Constant Voltage and Constant Current
Operation

# Internal Select for Continuous or Dynamic
Load

* Low Ripple and Noise
* Overload and Reverse Polarity protection
* 3 1/2 Digit 0.5" LED Display

The GPR-M Series is a single output, 180W, linear DC power supply which featuring all the same
functions as the GPR-H Series but for lower power demands. Like the GPR-H Series, the GPR-M Series
is suitable for high-end precision bench top applications. Low load and line regulation for both
constant voltage and constant current mode ensure reliable, predictable output. Overload and reverse

polarity protection as well as internal selection for dynamic or constant load are standard.

SPECIFICATIONS

CONSTANT YOLTAGE OPERATION

Regulation Line regulation <0.01% + 3mV
Load regulation =0.01% + 5mV (<104}
Load regulation < 0.02% + 5mV (=10A)
Ripple & Noise Z1mVrms 5Hz — IMHz
Recovery Time =100 US( 509 load change, minimum load 0.5A )
Output Range 0 to rating voltage continuously adjustable
CONSTANT CURRENT OPERATION
Regulation Line regulation=0.2% + 3mA
Load regulation=0.2% + 3mA
Ripple Current =imArms
Output Range 0 to rating current continuoulsy adjustable
METER
Digital 31/2 Digits 0.5" LED display
Accuracy+( 0.5% of rdg + 2 digits )
INSULATION
Chassis and Terminal 20ME) or above ( DC 500V )
Chassis and AC Cord 30ME) or above ( DC 500V )
POWER SOURCE

AC 100V/120V/220V/240V 1109, 50/60Hz

DIMENSIONS

254 (W) x 152(H) x 349(D) mm

ORDERING INFORMATION

Model Output Volts (V)  Output Amps (A) Weight (kg)
GPR-1810HD 180W D.C. Power Supply 0-18 0-~10 11.5
GPR-3060D 180W D.C. Power Supply 0-30 0-6 11.5
GPR-6030D  180W D.C. Power Supply 0~60 0-3 15
ACCESSORIES :

User manual x 1, Power cordx 1
Testlead GTL-105A x 1 ( GPR-6030D }
GTL-104A % 1 ( GPR-1810HD/3060D )
' OPTIONAL ACCESSORIES
GRA-401 Rack Adapter Panel (19" , 4U)
Simply Reliable | Good Will Instrument Co., Ltd.

POWER SUPPLIES - GPR-M Series



Linear D.C. Power Supply

GPS-3030DD

e

EEATURES

POWER SUPPLIES - GPS-1830D/1850D/3030D/3030/3030DD

* Light and Compact Design

* 0.01% High Regulation

* Constant Voltage and Constant Current
Operation

* Remote Control for External Programmability

* |nternal Select for Continuous or Dynamic
Load

* Low Ripple and Noise
* Overload and Reverse Polarity Protection
* Series or Parallel Operation

* Optional European Type Jack Terminal
for GPS-3030/GPS-3030D/GPS-3030DD

European Type Jack Terminal

D43 Good Will Instrument Co., Ltd. | Simply Reliable

4

The GPS-Series is a single output, 54W to 90W, linear DC power supply. The GPS-Series includes both
analog and digital display meters with varying power outputs. The GPS-Series features overload and
reverse polarity protection as well as high regulation and low ripple/noise that are maintained at 0.01%
and < 1mVrms, respectively. Continuous or dynamic internal load selection accommodates applications
such as pulsed current. Remote control terminals offer programming and operation from an external
device.

SPECIFICATIONS

CONSTANT VOLTAGE OPERATION

Regulation Line regulation= 0.01% + 3mV
Load regulation =0.01% + 3mV (rating current=3A)
<0.01% + 5mV (rating current=3A)
Ripple & Noise =0.5mVrms 5Hz ~ 1MHz (rating current<3A)
=ImVrms 5Hz ~ IMHz (rating current>3A)
Recovery Time f]OOp,S { 50% load change, minimum load 0.5A )
Temp. Coefficient =300 ppm [°C
Output Range 0 to rating voltage continuously adjustable
CONSTANT CURRENT OPERATION
Regulation Line regulation=0.2% + 3mA
Load regulation<0.2% + 3mA
Ripple Current =3mAmms

Output Range 0 to rating current continuously adjustable
(Hi [ Lo range switchable )

METER

Analog Vemeter and |l-meter
2.5 class
Dimensions 50 x 50 mm

Digital 3adigits 0.5" LED display (GPS-1830D/18500/30300)
3Vadigits 0.39" LED display (GPS-3030DD)
Accuracy £( 0.5% of rdg + 2 digits )

INSULATION

Chassis and Terminal
Chassis and AC Cord

POWER SOURCE
AC 100V/120V/220V/240V110%, 50/60Hz
DIMENSIONS

128(W) x 145(H) x 285(D) mm

ORDERING INFORMATION

20M€2 or above ( DC 500V )
30ME or above { DC 500V )

Model Output Volts(V) Output Amps(A) Weight (kg)
GPS-3030 90W D.C. Power Supply 0-~30 0-3 5
GPS-1830D 54W D.C. Power Supply 0-~18 0~3 4
GPS-1850D  90W D.C. Power Supply 0-18 0-5 5
GPS-3030D  90W D.C. Power Supply 0-~30 0-3 5
GPS-3030DD  90W D.C. Power Supply 0-~30 0-3 5
ACCESSORIES :

User manual x 1, Power cord x 1
Test lead GTL-105Ax 1 (<3A) or GTL-104Ax 1 (<10A)
European test lead GTL-203A x 1 { = 3A Jor GTL-204Ax 1 (=10A})
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PPE-3323

€ o 2

FEATURES

* Easy Operation with UP/DOWN Key

* High Resolution: T0mV, TmA

* Over Voltage Protection, Over Current
Protection (by Software}

% 50 Sets Memory

* Self Test and Software Calibration

* Auto Step Running With Timer Setting

* Triple Output

* Auto Tracking

* RS-232C Communication

* High Stability, Low Drift

* 4 Digit Display

#* |EC Safety Regulation

Rear Panel

The PPE-Series is a 3-channel, programmable linear DC power supply with 207W output. The PPE-Series features
OVP and OCP and is compliant with all major safety standards{UL, CSA, and IEC) for safe, reliable operation.
The digital interface and smart features simplify operation and configuration with output limit store/recall
functions, tracking, serial operation, and auto stepping for continuous testing. The series has PC software and
SCPI commands as standard for remote control and PC interfacing via RS-232C. The versatile PPE-Series is

ideal for high-level applications requiring high resolution, multiple outputs, and an extra level of safety.

SPECIFICATIONS

OUTPUT

Voltag 0~+32Vi0~—32V,3.3V/5V FIXED
Current 0~+34,0~—3A3A FIXED
ovP 0-+33V,0~—33V
LOAD REGULATION
Voltage =6mV
Current =3mA
LINE REGULATION
Voltage =3mV
Current =3mA
RESOLUTION
Voltage 10mV ( 20mV rating voltage > 36V )
Current TmA { 2ZmA rating current >3.5A\}
ovp 10mV( 20mV rating voltage > 36V )
PROGRAM ACCURACY (25%5°C)
Voltage =0.05% + 25mV { + 50mV rating voltage > 36 V )
Current <0.2% + 10mA
ovP =2% + 0.6V
RIPPLE & NOISE {20Hz ~ 20MHz)
Voltage Ripple TmVrms [ 3mVp-p
MNoise 2mVrms [/ 30mVp-p
Current =3mA rms (= 5mA rms rating current > 3.54)
TEMPERATURE COEFFICIENT (0—40°C)
Voltage =100ppm + 3mV
Current =150ppm + 3mA
READBACK RESOLUTION/ACCURACY (25 5°C)
Voltage T10mV { 20mV rating voltage > 36V )
Current TmA { 2ZmA rating current > 3.54 )
Voltage =0.05% + 25mV { + 50mV rating voltage = 36V )
Current =0.2% + 10mA
RESPONSE TIME
VOLTAGE UP 10% - 90% <100mS

VOLTAGE DOWN 90% ~ 10% | =100mS (= rating load )
READBACK TEMPERATURE COEFFICIENT

Voltage =100ppm + 10mV (+20mV rating voltage > 36V )
Current =150ppm + 10mA
DRIFT
Voltage =100ppm + 10mV
Current =150ppm + 10mA
TRACK OPERATION
Tracking Error <0.1% + 50mV
Series Regulation <50mV
PARALLEL OPERATION (PPT-Series only)
Program Accuracy Voltage =0.05% + 25mV ( + 50mV rating voltage > 36V )
(255 C) Current  =0.2% + 20mA
OVP =29% + 0.6V
Load Effect Voltage  =3mV rear output (= 6mV front output )
Current  <6mA { =12mA rating current > 3.5A)
~ Source Effect Voltage =3mV; Current <6mA
MEMORY
StorefRecall | 50 sets
TIMER
Setting Time 1 second ~ 99 minutes (Max. 99 minutes x 50 sets)
Resolution 1 second
Function for output workingl_oop (Auto Step running )
STANDARD INTERFACE
RS-232C
POWER SOURCE

ACT00V120V] 220V 240V £10%, 50/60Hz
DIMENSIONS & WEIGHT
255(W) x 145(H) x 346(D) mm; Approx. 10kg

ORDERING INFORMATION

PPE-3323 207W Triple Output Programmable D.C. Power Supply
Model Independent Series Parallel Display Type Weight (kg)
PPE-3323  (0-32V/0-3A)2, (SV/3A)FIXED 64V/3A 32V/6A LED 10
ACCESSORIES :

User manual x 1, Power cord x 1, Test lead GTL-105A x 3
OPTIONAL ACCESSORIES

GRA-401  Rack Maount Kit

FREE DOWNLOAD

PC Software Rermote Conirl Software

Simply Reliable | Good Will Instrument Co., Ltd.
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The PPT-Series a is 3-channel, programmable linear DC power supply with 138W or 126W outputs. The PPT-
Series features OVP and OCP and is compliant with all major safety standards(UL, CSA, and IEC) for safe,
reliable operation. For extra precision, the PPT-Series includes remote sensing that adds an extra level of
precision by compensating cable losses between loads. The digital interface and smart features simplify
operation and conﬁguration with output limit store/recall functions, automatic tracking, automatic serial or

PPT-1830/PPT-3615

€€ |oma B

FEATURES

* Easy Operation with UP/DOWN Key

* High Resolution: T0mV, TmA

* Over Voltage Protection, Over Current
Protection (PPT-Series by Hardware)

% 50 Sets Memory

* Self Test and Software Calibration

* Auto Step Running With Timer Setting

* FRONT/REAR Output and Sense Switch
Selectable

* Triple Output

* Auto Series and Parallel Operation

* Auto Tracking

* |EEE-488.2 and SCPI Compatible
Command set

* GPIB Standard Interface

* LabVIEW Driver

* High Stability, Low Drift

* 4 Digit Display

#* |EC Safety Regulation

POWER SUPPLIES - PPT-1830/PPT-3615

Rear Panel

parallel operation, and auto stepping for continuous testing. The series has Labview drivers and SCPI

commands as standard for remote control and PC interfacing via GPIB. The versatile PPT-Series is ideal for
high-level applications requiring high resolution, multiple outputs, and an extra level of safety.

SPECIFICATIONS

_ PROGRAM ACCURACY (25¥5°C)

MODEL PPT-1830 PPT-3615

OUTPUT

Voltage 0-18Vx2,0-6Vx1 0-36Vx2,0-6Vx1

Current 0-34x2,0-5Ax1 0-1.5A%2,0-34x1
_ovep 0-20Vx2,0-7Vx1 0--38.5Vx2,0-7Vx1

LOAD REGULATION

Voltage ‘ = 3mV rear output (= 6mV front output )

Current = 3mA (= 6mA rating current > 3.5A)

LINE REGULATION ) ) )

Voltage ‘ <3mV

Current =3ImA

RESOLUTION

Vol 10mV ( 20mV rating voltage = 36V

Cum TmA gmA rating &rrentg:sS.SAv) )

ovp 10mV{ 20mV rating voltage > 36

Voltage
Current
ovP

=0.05% + 25mV { + 50mV rating voltage > 36 V )
=0.2% + 10mA
=2% + 0.6V

RIPPLE & NOISE {20Hz ~ 20MHz)

Voltage Ripple 1mVrms [ 3mVp-p
MNoise 2m\«"rms§] 30mVp-p
Current =3mA rms (= 5mA rms rating current > 3.5A)
TEMPERATURE COEFFICIENT {0—-40'(: )
Voltage =100ppm + 3mV
Current =150ppm + 3mA

READBACK RESOLUTION /ACCURACY (25 5°C)

VOLTAGE DOWN 90% ~ 10%

Voltage 10mV { 20mV rating voltage > 36V )

Current TmA { 2mA rating current > 3.5A )

Voltage =0.05% + 25mV { + 50mV rating voltage > 36V )
Current =0.2% + 10mA

RESPONSE TIME

VOLTAGE UP 10% ~ 90% =100ms

=100mS (= rating load )

READBACK TEMPERATURE COEFFICIENT

Voltage =100ppm + 10mV ( + 20mV rating voltage > 36V )
Current =150ppm + 10mA
DRIFT
Voltage =0.03% + 6mV
Current =0.1% + 6mA
TRACK OPERATION
Tracking Error =0.1% + 50mV
Series Regulati =50mV
_ PARALLEL GPERATION - e o e
Program Accuracy Voltage =0.05% + 25mV (+ 50mV rating voltage > 36V )
{255°C) Current  =0.2% + 20mA
OVP =2% + 0.6V
Load Effect Voltage = 3mV rear output (= 6mV front output )
Current  =6mA [ =12mA rating current = 3.5A )
Source Effect Voltage <3mV; Current <6mA
MEMORY
Store/Recall | 50 sets
TIMER
Setting Time 1 second ~ 255 minutes (Max. 255 minutes x 50 sets)
Resolution 1 second
Function for output werking loop (Aute Step running )
STANDARD INTERFACE
GPIB

POWER SOURCE

AC100V/[120V/ 220V /240V +10%, 50/60Hz

DIMENSIONS & WEIGHT

255 (W) x 145 (H) % 346(D) mm; Approx. 10kg

Good Will Instrument Co., Ltd. | Simply Reliable

ORDERING INFORMATION

PPT-1830 138W Triple Output Programmable D.C. Power Supply
PPT-3615 126W Triple Output Programmable D.C. Power Supply
Model Independent Series Parallel Display Type Weight (ke)
PPT-1830  (0-18V/0-3A)x2, (0~6V/0-5A)x] 36V/3A 18V/6A LED 10
PPT-3615 (0~36Y/0-1.5A)2, (0-6V/0-3A)x] 72V/1.5A I6V/3A LED 10

ACCESSORIES ;

User manual x 1, Power cord x 1, Test lead GTL-105A% 3, GTL-104A x 3
OPTIONAL ACCESSORIES

GRA-401 Rack Maunt Kit

GTL-204A European test leadx 3

GTL-248  GPIB Cable, Double Shielded, 2000rm

FREE DOWNLOAD

Driver LabView Driver




Multiple Output Programmable Linear D.C. Power Supply

£

PST series is a 3-channel, 96W or 158W, programmable linear DC power supply. High resolution is maintained at 10mV,
TmA (3A). OVP, OCP, and OTP protect the PST-Series and its loads from unexpected conditions, PST-Series is capable

of independent, series or parallel operation for increased flexibility. The large LCD display conveniently displays all
outputs and configurations simultaneously to simplify operation. The programmable interface allows automatic

- ey stepping, 100 sets of memory and comprehensive timing operations. GPIB and R5232C interfaces, Labview drivers
- e and SCPI compatibility allow easy ATE software development and remote control. The versatile PST-Series is ideal for
PR e high resolution, multiple output, automated operations such as production testing and rack mounting systems.
3 YOO i
Qg&a 4 _
PO == PST-3202 | PST-3201
vVa)a)a) s ] OUTPUT 1
e — o Voltage 0-32Vx2, 0-6Vx1 0-32Vx3
n— Current 0-2Ax2, 0~5Ax1 0-1Ax3
OvVP 0-33Vx2, 0-7Vx1 0-33Vx3
LOAD REGULATION
PST-3 201/3202 Voltage < 3mV (= 5mV rating current >3.0A)
Current = 3mA (= 5mA rating current =3.0A)
LINE REGULATION
Voltage = 3mV
Lce lm iGHB !&:&. lgmirw Current = 3mA
. N - & RESOLUTION
Voltage 10mVvV
Current 1mA (2mA, rating current =3.0A)
ovP 10mv
FEATURES PROGRAM ACCURACY(25 £5°C)
Voltage = 0.05%6+20mV
* Digitized Programmable Interface Current < 0.1%+5mA (+10mA, rating current>3.0A)
* High Resolution 10mV, ImA g‘;:'LE S tho.}th%+20m\f
: ; 2~ z
*192x 128 'TCD Dlspiay, sm!ultaneous” Voltage Ripple: < 1mVrms/3mVp-p ; Noise: < 2mVrms/30mVp-p
Shows Settmgs and Measurmg Result Current = 3mArms (< SmArms, rating current =3.0A)
* Over-Voltage, Over-Current, Over | TEMPERATURE COEFFICIENT (0 ~40°C)
Temperature Protection Voltage ‘ = 100ppm+3mV
* |ntelligent Fan Control (Changes by Output Cuifrent = 100ppm+3mA
READBACK RESOLUTION
power} . Voltage e ‘  OmV{ZOmY, rafing vokage ~36V)
*100 Sets Memory Curent __________ | TmA(2ZmA, rating current >3.0A)
* Auto Step Running With Timer Setting - —::;:DBACK AECURACYIZD 1;_5 c;_‘é%é?,"i_d_ e ———
: : age : +10mV(+20mV, rating voltage >
* Auto Series and Parallel Function Cirrain = O.'I%+5mA(+I(0mA. rating furrcntES,OA)

* LabVIEW Driver

* Standard Interface : RS-232C

* Optional Interface : GPIB (IEEE-488.2)
# Optional European Jack Type Terminal

European Type Jack Terminal

Rear Panel

READBACK TEMPERATURE COEFFICIENT

Voltage = 100ppm+10mV (+20mV, rating voltage =36V)
Current = 150ppm+10mA{+20mA, rating current =3.0A}

RESPONSE TIME

Voltage Up (10%:-90%)
Voltage Down (903¢-10%)

< 100mS
= 100mS5 (= 10% rating load)

DRIFT
Voltage = 100ppm+10mV (+20mV, rating voltage =36V)
Current = 150ppm+10mA
TRACK OPERATION
Tracking Error = 0.1%+20mV
Series{Load Effect} = 20mvV
__PARALLEL OPERATION
Program Accuracy (2555°C)| Voltage =< 0.05%6+20mV,Current < 0.1%6+10mA, OVP = 0.05%6+20mV
Load Effect Voltage = 3mV{=< 5mV, rating current=3.0A); Current= 6mA
Source Effect Voltage = 3mV;Current = 6mA
MEMORY
Store/Recall | 100 sets
TIMER
Setting Time 0.1 second-99% Minutes 59 second (Max. 99 Minutes 59 second x 100)
Resolution 0.1 second
Function Auto step running {for output working loop)
INTERFACE

Standard : RS-232C ; Option: GPIB (|EEE488.2)

POWER SOURCE

AC 100V/120V/220V T 10%, 230V{+10%/-6%), 50/60Hz

DIMENSIONS & WEIGHT

230(W) x 140({H) x 380{D) mm , Approx.10kg

ORDERING INFORMATION

PST-3202  158W Triple Output Programmable D.C. Power Supply
PST-3201 96W Triple Output Programmable D.C. Power Supply

Model Independent Series Parallel Display Type  Weight (kg)
PST-3201  (0-32V/0-1A)x3 64V/1A 32V/2A LCD 10
PST-3202  (0~32V/0~2A)x2, (0~6V [0~5A)x] 64V/2A 32V/4A LCD 10

ACCESSORIES :
User manual x 1, Power cord x 1, Test lead: GTL-T04A x 3 (PST-3202) or GTL-105A x 3 (PST-3201)
European test lead: GTL-204A x 3 (PST-3202) or GTL-203A x 3 (PST-3201)

OPTION
Opt.01 GPIB Interface (factory installed)
OPTIONAL ACCESSORIES

GRA-407 Rack Mount Kit GTL-232 RS-232C Cable, 9-pin Female to 9-pin,
GTL-248 GPIB Cable, Double Shielded, 2000mm null Modem for Computer

FREE DOWNLOAD

PC Software  PC Software including Data Log ; Remote Control Software

Driver LabView Driver

POWER SUPPLIES - PST-3201/3202



The GPD-Series is a cutting edge, economical, high resolution programmable power supply, Which is
equipped with 2, 3 and 4 independent output channels and support a maximum output from 180Watt
to 195Watt. The power supplies include four sets of memory for voltage and current setting, a USB
remote interface, high resolution {GPD-2303S [/ GPD-3303S / GPD-43035) and intelligent fan control
to reduce noise. The durable features along with the free output monitoring software make the GPD-
Series suitable for any lab as well as the LED industry.

SPECIFICATIONS

GPD-2303S GPD-3303S GPD-4303S GPD-3303D
OUTPUT B
P— CH1 [CH2[CHI[CHz[ CH3 | CHI[CH2| CH3 [CH4| CH1 | CH2| CH3
| 0-30V|0-30v| 030V 0-30v| 2.5/3.3/5.0v | 0-30v|0-30v] 0-5v |05V | 0-30v | 0-30v|2.5/3.3/5.0v
GPD-2303S/33035/ Vestaee i
43035/3303D Current 0-3A |0-3A| 0-3A | 0-3A| 0-3A | 0-3A|0-3A| 0-3A |0-1A| 0-3A | 0~3A| 0-3A
or
0-1A

CONSTANT VOLTAGE OPERATION

l c€ \ USB ]s::“ h'm Regulation Line regulation < 0.01%+3mV
| § J Load regulation < 0.019%+3mV(rating current= 3A); < 0.02%+5mV (rating current >3A)
Ripple & Noise | = TmVrms (SHz-1MHz}

Recovery Time | <100 S (50%Load change, Minimum load 0.5A)
Temp.Coefficient | <300ppm | C

Output Range | 0 to rating voltage continuously adjustable
CONSTANT CURRENT OPERATION

FEATURES

% 2, 3 and 4 Independent Isolated Output
# 4 LED Display Sets : 3 Digits After

. . Regulation Line regulation < 0.2%+3mA; Load regulation € 0.2%+3mA

Decimal Point (GPD-23035/33035/43035) Ripple Current | <3mArms
*# Minimum Resolution : Output Range | 0to rating current continuously adjustable

GPD-23035/33035/43035 (1mV/1mA) TRACKING OPERATION

GPD-3303D (100mV/10mA) Regulation of | Line regulation E 0.019%+3mV .

L Load regulation= 0.01%6+3mV (rating current=3A); < 0.02%+5mV (rating current >3A

* Digital Panel Control (Rotary Encoder ;:gulation of | Line reggulation < 0.01%+5mV N } * DR }

Switch, Rubber Key With Indicator) SER. Load regulation< 300mV
* User-Friendly Operation, Coarse / Fine Tracking Error Z0.5%210mV (10 ~ 30V no load) with load added £ 300mV)

< 0.5%£30mV (0~ 9.99V no load) with load added €300mV)

Volume Control

* 4 Sets Save [ Recall MEIER
Tracking error | £0.5% + 10mV <0.5% + 50mV
* Key-Lock Display Voltage: 4 3/4 digits 0.4" LED Display Voltage:2 314 digits 0.4" LED Display
* Output ON/OFF Current: 3 34 digits 0.4" LED Display Current;2 34 digits 0.4"LED Display
* Tradting Series and Parallel Mode Resolution goltage:l TmV Voltage:100mV
3 = ; urrent: TmA Current:10mA
* Smart Cooling Fan Achieving Low Noise Program Voltage: £(0.03% of RDG +10 digits) Voltage:+(0.5% of RDG+2 digits)
# Compact Design Accuracy(25:5T)| Current: £(0.3% of RDG +10 digits) Currert:£(0.5% of RDG+2 digits)
# PC Software & USB Driver Readbaclk Voltage: 1{0.03% of RDG +10 digits) Voltage:+(0.5% of RDG+2 digits)
Aaccuracy(25:5T)| Current: 2(0.3% of RDG +10 digits) Currert{0.5% of RDG+2 digits)

# USB Standard Interface

POWER SUPPLIES - GPD-23035/33035/43035/3303D

D47

* Optional European Jack Type Terminal

European Type Jack Terminal

[ = =
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Rear Panel

Good Will Instrument Co., Ltd. | Simply Reliable

CH3 SPECIFICATIONS

Output Voltage (2.5V/3.3V/5V }18% 0~5V [ 5-10V ( 2.5V/3.3V/5V )28%
Output Current 3A 0-3A /0-1A 3A
Regulation Line regulation< Line regulation £ Line regulation £
(2545C ) - | 00%+3my 0.01%+3mV 0.01%+3mV
Load regulation < Load regulation = Load regulation =
0.01%+3mV 0.01%+3mV 0.01%+3mV
Repple & Noise SImVrms{5Hz~1MHz)| £2mVrms(5Hz~1MHz)} | 21mVrms(5Hz-1MHz)
KEY LOCK
Yes.
MEMERY SAVE/RECALL
4 sets
POWER SOURCE
ACT00V/120V/220V/230V +10%, 50/60Hz
DIMENSION & WEIGHT

210{W) %130 (H) x 265(D) mm ; Approx. 7kg

ORDERING INFORMATION

GPD-23035 GPD-2303S 2 Channels, 180W Programmable Linear DC Power Supply
GPD-33035 GPD-3303S 3 Channels, 195W Programmable Linear DC Power Supply
GPD-43035 GPD-4303S 4 Channels, 195W Programmable Linear DC Power Supply
GPD-3303D CPD-3303D 3 Channels, 195W Programmable Linear DC Power Supply

ACCESSORIES:
User Manual x 1, Power cord x 1

GPD-2303S Test Lead GTL-104A x 2, Eurcpean Test Lead GTL-204Ax2, CTL-201Ax1
GPD-33035 Test Lead GTL-104Ax 2,GTL-105A x 1; European Test Lead GTL-203A x 1, GTL-204A x 2, GTL-201A x 1
GPD-4303S Test Lead GTL-104A x 2,CTL-105A x 2; European Test Lead GTL-203A x 2, GTL-204A x 2, GTL-201A x 1
GPD-3303D Test Lead GTL-104A x 2,CTL-105A x 1; European Test Lead GTL-203A x 1, GTL-204Ax 2, GTL-201A %1

OPTIONAL ACCESSORIES

CTL-246 USB Cable

FREE DOWNLOAD

PC Software PC Software including Data Log
Driver Labview Driver




Multi-output Programmable D.C. Power Supply

GPP-Series

|(E ins-m ]GPIB [usa [LAN 76

FEATURES

* 4,3" TFT LCD Display

* Supports Setting Value, Measurement Value
and Output Waveform Display

* Load Function (CC, CV, CR Mode)

* Setting Resolution: TmV/0.1TmA ; Read Back
Resolution: 0.TmV/0.1mA

* Low Ripple Noise: £350uVrms/<2mArms

* Transient Response Time: £50us

* Tracking Series and Parallel Function without
Additional External Wiring

* Utilizing Hardware to Realize Over Voltage
Protection/Over Current Protection/Over
Temperature Protection

* Delay Function/Output Monitoring Function/
Output Recorder Function

* Intelligent Temperature Control Fan Effectively
Reduces Noise

* Sequential Output Function and Built-in
8 Template Waveforms

* The Output Recorder Function Records The
Output Voltage & Current Parameters with A
Minimum Recording Interval of 1 Second

* Provides 10 Sets of Memory for Each Sequence
/Delay/Recorder/Panel Setting Condition

* GPP-3323 Supports A USB(Type A) Output
Terminal

* Standard: RS-232, USB, Ext |/O; Optional
(Manufacturer Installed Only) : LAN, GPIB+LAN

* Compatible with Commands of
GPD-X303S Series

With the maximum output power of 217W, the GPP-Series, the multi-channel programmable DC power supply,
includes four models: GPP-1326 {0-32V/0-6A) for single-channel output and GPP-2323 for dual-channel output
(CH1:0-32V/0~3A, CH2:0~32V/0-3A), GPP-3323 for three-channel output (CH1: 0~32V/0~3A, CH2:0~32V/0-3A,
CH3: 1.8Y, 2.5V, 3.3V, 5.0V/5A) and GPP-4323 for four-channel output (CH1:0-32V/0-3A, CH2:0-32V/0-3A,
CH3:0-5V/0 1A, CH4: 0-15V/0-1A). This series not only provides high program resolution (TmV/0.1mA) and read
back resolution (0.1mV/0.1mA), but also features optimal low-ripple noise characteristics =350uVrms/= 2mArms
and output transient recovery capability =50uS. Independent output on-off switch is provided for each channel.

For series and parallel applications of CH1 and CH2, the tracking function of the GPP-Series utilizes the internal
circuit to automatically switch the output to serial or parallel output without additional external wiring, providing
users with convenience not only in operating procedures but also a more stable output. The tracking function design
of other brands requires additional external wiring connections for the output in series or parallel. However,
excessively long, thin or inconsistent external wiring may cause inaccurate voltage or current output.

The GPP-Series offers a variety of display modes, including single or multi-channel setting values, measurement
values, and waveform displays. The Monitor function of the GPP-Series allows users to set monitoring conditions
accarding to requirements, sound alarms or stop output during the measurement process, and stop measurement
and protect the customer's DUT. The GPP-Series provides output recorder function, which records the
voltage/current of the output process to the internal memory, and the result can be stored as a (*.REC) or (*.CSV)
file, which can then be transferred to the USB flash drive. The stored *.CSV can be exported to the Excel to conduct
the future analysis.

The CH1/CH2 of the GPP-Series are designed with the load function. A single power supply can set one channel as
the power output, and one channel for the load function to consume the power of the DUT so as to meet the basic
charging and discharging test requirements for battery. Channel 1 and channel 2 not only provide 32V [3A power
output, but also feature built-in maximum 32V constant voltage load (CV), maximum 3.2A constant current load
(CC) and maximum 1kQ constant resistance load (CR) function.

The GPP-Series provides the sequential output function on Channel 1 and Channel 2. This function not only allows
users to edit the power output waveform, but also allows users to set the sequential constant voltage (CV) or
constant current (CC) load waveform, i.e. a serial power output or a simulation test of a dynamic load. In order to
simplify the setting of waveform editing, the GPP-Series has 8 built-in Templet waveforms in the sequence output
function for users to directly apply for output, including Sine, Pulse, Ramp, Stair Up, Stair Dn, Stair UpDn, Exp Rise,
Exp Fall waveforms.

The sound protection functions include OVP/OCP/OPP/CTP, in which the protection mechanism for
OVP/OCP/OTP is implemented by hardware circuit that has the advantage of faster response time compared with
competitors who adopt software to achieve protections. The OVP/OCP functions allow users to set the protection
action point (except CH3 of GPP-3323) according to the conditions of the DUT. The OPP is only activated during the
operation of the load function. The Delay Function sets the length of time during channel 1 or channel 2 power
output on or during power output off.

In addition, the Trigger In/ Trigger Out functions synchronize external devices. The GPP-3323 channel 3 adds a 3A
USB (Type A) output terminal for USB charging test. The intelligent temperature-controlled fan can adjust the speed
according to the temperature of the power transistor so as to reduce unnecessary noise. The output value setting and
the Sequence/Delay/Recorder functions provide 10 sets of internal memaory for use, and can be loaded/stored using
a USB flash drive. In addition to the standard RS-232 and USB remote interfaces, the GPP-Series also has an optional
LAN or LAN+GPIB interface to facilitate different requirements. The commands of the GPP-Series conform to SCPI
requirements and are compatible with the commands of the GPD-X303S Series.

| GPP-4323 GPP-3323 GPP-2323 GPP-1326
| OUTPUT MODE
Number of Channel CH1 | CH2 | CH3 | CH4 | CH1 | CHZ CH3 CH1 | CH2 CH1
Voltage 0-32v| 0-32v| 0-5v |[0~15Vv| 0-32v | 0-32v lamaaaam| 0-32v | 0-32v 0-32v
Current 0-3A | 0-3A | 0-1A| 0-1A| 0-3A | 0-3A | G5A | 0-3A | 0-3A 0-6A
Tracking Series Voltage 064V | 0-64V 0-64V
Tracking Parallel Current 0-6A | - 0-6A - 0-6A -
| CONSTANT VOLTAEE OPERATION
Line Regulation =0.01%+3mV
Load Regulation =0.01%+3mV (rating current =3A); =0.02%+5mV(rating current > 3A}
Ripple & Noise{sHz-1MHz} | <350pVrms | =TmVrms =350pVrms | =2mVrms  =350pVrms =500uNrms
Recovery Time =50us =50us =50us =100ps =50us =100us
| CONSTANT CURRENT OPERATION
| Line Regulation =0.2%+3mA
Load Regulation =0.2%+3mA
Ripple & Noise =2mArms = 2mArms =2mArms =d4mArms
PROGRAMMING RESOLUTION
Voltage TmV Tmy - Tmv Tmv
Current 0.1mA 0.1mA 0.1mA 0.2mA
| TRACKING OPERATION (CH1,CH2)
Tracking Error =0.1%+10mV of Master(0-32V, No Load, with Load add Load regulation =100mV)
Parallel Regulation Line : =0.01%+3mV
Load : =0.01%+3mV (rating current=-3A}; =0.02%+5mV (rating current > 3A)
Series Regulation Line : =0.01%+5mV ; Load : =100mV
Ripple & Noise =1mVrms, 5Hz ~ TMHz
| Ch3 OPERATION FOR (GPP-3323)
Output Voltage 1.8V/2.5V[3.3V/5.0V, £5%
Output Current 5A
Line Regulation =3imV
Load Regulation =5mV
Ripple & Noise 2mVrms(5Hz~-1MHz)
Transient Recovery Time | 100ps
| USB Port Output 1.8V/f2.5V/3.3V/5.0¥, 2035V, 3A

Simply Reliable

Good Will Instrument Co., Ltd.
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Multi-output Programmable D.C. Power Supply

Rear Panel (LAN+GPIB)

POWER SUPPLIES [Jl cveseres

GPP-3323 GPP-4323
SPECIFICATIO
Rear Panel !
GPP-4323 | GPP-3323 | GPP-2323 | GPP-1326
METER
Voltage Resolution 0.1mV 0.1mv 0.1mv 0.1mv
Current Resolution 0.1mA 0.1mA 0.1mA 0.2mA
Setting Accuracy =£(0.03%+10mV) =4{0.03%+10mV) =£{0.03%+10mV)| <(0.03%+10mY)
=4{0.30%+10mA) {0.30%+10mA) <+{0.30%+10mA)| =4(0.30%+10mA
Readback Accuracy < £(0.03%+10mV) =4{0,03%+10mV) < 4(0.03%6+10mV)| <£(0.03%+10mV)
={0.30%+10mA) <£{0.30%+10mA) <+(0.309%+10mA)| <({0.3096+10mA
DC LOAD CHARACTERISTIC
Channel 2 2 2 1
Display Power 0~50.00W 0-50.00W 0~50.00W 0-100.00W
Display Voltage 1-33.00V 1-33.00V 1-33.00V 1-33.00V
Display Current 0~3.2004 0~3.2004 0~3.200A 0-6.2004
CV Mode Setting Range | 1.500V-33.00v 1.500V~33.00V 1.500v-33.00V | 1.500V~-33.00V
Resolution 10mYy 10mV 10mv 10mvV
Set Accuracy =0.1%+30mV ={0.1%+30mV =0.1%+30mV | =0.1%+30mV
Read Accuracy =0.1%+30mV =01%+30mV =0.1%+30mV | =0.1%+30mV
CC Mode Setting Range | 0-3.2004 - 0-3.200A 0-3.200A 0-6.2004
Resolution TmA TmA TmA TmA
Set Accuracy =0.3%+10mA =0.3%+10mA =0.3%+10mA | =0.3%+10mA
Read Accuracy =0.3%+10mA =0.3%+10mA =03%+10mA | =0.3%+10mA
CR Mode Setting Range | 1-1kQ) 1=1k2 1-1k02 1-1ke2
Resolution 1Q 1Q 1Q 10
Set Accuracy =0.3%+102 =0.3%410 <03%+10 =03%+10
Read Accuracy [Voltage =0.1Vand {Voltage=0.1 and [Voltage=0.1Wand | {Voltage=0.1¥and
eurrent= 014) current=0.14) current=0.14) current=0.14)
INSULATION
Chassis and Terminal 20ML2 or above (DC 500V)
Chassis and AC Cord 30ML2 or above (DC 500V)
OPERATING RANGE ENVIRONMENT CONDITION
Operation Temp 0-40T
Storage Temp 10-70C
ks il o | ae | oca Operating Humidity | =805 R
GPP-1326 1| 03W[0EA Storage Humidity =70% RH
GPP-2323 7 | GAWVf03A | 0-32V]03A EXTERNAL CONTROL
1
GPP3373| 3 !}o.zzv;oaa 032V/0:3A ”")’5";’;“&”" Yes
GPP-4323 4 | 032V03A | 032VO3A| OSV[OA | 0ASV[0IA INTERFACE
Std: RS-232/USB(CDC), Opt(Manufacturer installed only): LAN/ GPIB+LAN
POWER SOURCE
OUTPUT FUNCTION LIST AC100V/120V 220V /230V£10%, 50/60Hz
GPP.43Z DIMENSION & WEIGHT
T 213 (W) x 145 (H) x 312(D) mm ; Approx. 7.5kg
GPP:2323
ORDERING INFORMATION
gm::‘“‘ cHI CH2 CH3 CH4 GPP-1326 (32V/6A) Single-Output Programmable DC Power Supply
Sequence Cutput GPP-2323 (32V/3A*2) Dual-Output Programmable DC Power Supply
Funciioh < o GPP-3323 (32V/3A*2; 1.8V or 2.5V or 3.3V or 5V/5A*1) Three-Output Programmable DC Power Supply
;Lr?::‘,ig,"g:::de] 7 7 GPP-4323 (32V/3A*2; 5V/1A; 15V/1A) Four-Output Programmable DC Power Supply
Cutput Del ACCESSORIES :
Fq-_u;en M of! o User Manual x 1, Power cord x 1
Cutput Monitoring s - b 7 GPP-1326 Test Lead GTL-104Ax 1, GTL-105A % 1 GPP-2323 Test Lead GTL-104Ax 2
Monitor{10 sets) '-m“’";"'-’“" GPP-4323 Test Lesd GTL-104A x 2, GTL-105A % 2 GPP-3323  Test Lead GTL-104Ax 3
Cutput Recorder 7 v v European Test Leads :
bl s GPP-1326 GTL-203Ax 1, GTL-204Ax 1, GTL-201Ax1  GPP-2323 GTL-204A x 2, GTL-201A x 1
St oty Reca ¥ s s v s GPP-4323 GTL-203Ax 2, GTL-204Ax 2, GTL-201Ax1  GPP-3323 GTL-204A x 3, GTL-201Ax 1

OPTIONAL ACCESSORIES

GTL-246 USB Cable GRA-437-)
OPTIONS (Manufacturer Installed Only)
LAN Interface; GPIB+LAN Interface

Rack Mount Kit (JIS) GRA-437-E  Rack Mount Kit {EIA)

Good Will Instrument Co,, Ltd.

Simply Reliable




PW TRACKING SERIES AND PARALLEL FUNCTION
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Output in Parallel Connections

For series and parallel applications of CH1 and CH2, the tracking
function of the GPP-Series utilizes the internal circuit to
automatically switch the output to serial or parallel output without
additional external wiring, providing users with convenience not

only in operating procedures but also a more stable output.

BB ouTPUT MONITORING FUNCTION

CH1 )
Yielding alarm Voltage
|‘|'I\':". ¥ s Current
cH2 time

- time

- time
Output Monitoring

The output monitering function allows users to set the monitoring
conditions according to the requirements, including the voltage,
current, and power greater than or less than the setting and the
logical relationship of AND, OR. It also allows users to sound

SEQUENCE OUTPUT FUNCTION

GW

Output in Series Connections

The tracking function design of other brands requires additional
external wiring connections for the output in series or parallel.
However, excessively long, thin or inconsistent external wiring
may cause inaccurate voltage or current output.

Monitoring Function Setting

alarms or stop the output during the measurement process, stop
the measurement, and protect the customer’'s DUT. Each Channel
could be monitored simultaneously as well.

* Channel 3 of GPP-3323 does not support the output monitoring function.

SE0.On Ratun

Output Waveform of the GPP-X323 Series

The CPP-Series provides a sequential output function on Channel 1
and Channel 2. This function not only allows users to edit the
power output waveform, but also allows users to set the sequential
constant voltage (CV) or constant current (CC) load waveform, i.e.
a serial power output or a simulation test of a dynamic load. The
maximum settable points for sequence function are 2048, and
interval range of each point can be set from 1 to 300 seconds. In
order to simplify the setting of waveform editing, the GPP-Series
has 8 built-in Templet waveforms in sequence output function for

users to directly apply for output, including Sine, Pulse, Ramp,
Stajr Up, Stair Dn, Stair UpDn, Exp Rise, and Exp Fall waveforms.

The editing data of the sequence output can be stored in the
internal 10 sets of the memory, or to be saved by USB flash drive
(Save/Recall) and saved as *.SEQ or *.CSV file; The stored *.CSV
can be exported into Excel for editing and analysis. The final
edited file can be imported to (Save/Recall) of the power supply
using a USB flash drive.

Simply Reliable | Good Will Instrument Co., Ltd.

POWER SUPPLIES - GPP_Series



I HARDWARE PROTECTION FUNCTION (OVP/OCP/OTP)

Hardware ia utilized to realize
tha OVP function with fast
responie e A real teted
responsa time i 45ma

OVP Trigger

The protection mechanism of OVPJOCP/OTP is implemented by
hardware circuit, which has the advantage of faster response time
than competitors who use software to achieve protection. When
it is detected that the voltage of the DUT exceeds the setting value
of the OVP, the output of the power supply can be stopped in a
short time to achieve the purpose of protecting the DUT.

I ouTPUT DELAY FUNCTION

Mhimded Hasi oo Slop

POWER SUPPLIES - GPP-Series

Output delay function allows users to edit the timing waveform of
the power output on/off when the front panel voltage and current
settings are unchanged. In order to simplify the setting of waveform
aediting, the GPP-Series has three built-in timing modes in the delay
output function, including Fixtime, Increase, Decline for users to
apply directly. The editing data of the output delay can be stored in

PE ouTPUT RECORDER FUNCTION

Output process of Voltage —x
export
'

time

Schematic Diagram for Recorder Function

The output recorder function records the voltage & current
parameters of the output process. The recording interval of each
point can be set according to user's requirements, and the shortest
interval is 1 second and the longest is 300 seconds. The results can
be stored in #.REC or *.CSV format to the power supply or directly

D51 Good Will Instrument Co., Ltd. | simply Reliable

Recorder Function Setting
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GPP-Series Application

The CH1/CH2 of the GPP-Series is designed with the load function. A
single power supply can meet the basic battery charging and discharging
test requirements. It can provide 32V/3A power output in channel 1 and
channel 2. The maximum 32V constant voltage load (CV), maximum 3.2A
constant current load (CC) and maximum 1kQ constant resistance load
(CR) function are built-in to allow users do conduct discharging test
without using an electronic load. In application, users can also set either
that one channel of the single GPP series as the power output, one
channel as the load function to consume the power of the DUT, or that
both channels as load functions to consume the power of different loads
simultaneously.

Histmn

GPP-Series Delayed Waveform

the internal 10 sets of memory, or to be saved by USB flash drive
(Save/Recall) and saved as *.DLY or *.CSV file. The stored *.CSV
can be exported into Excel for editing and analysis. The final
edited file can be exported to (Save/Recall) of the power supply
using a USB flash drive.

Channet REC, On Hetun

Meerony

Save as*.REC

saved in the USB flash drive. The stored *.CSV can be exported
into Excel to conduct the future analysis. {(*.REC can be saved to
2018 records, *.CSV can be saved to 614400 records)

* Channel 3 of GPP-3323 does not support the output recorder function



Multiple Output Dual Range D.C. Power Supply
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FEATURES

* Three Independent, Isolated Output

*CH1/CH2 : Dual Output Range of 30V/6A or
60V/3A

* CH3 Adjustable Output : 0.1-5V/3A

* High Efficiency Power Conversion (Up to 25%
Than Traditional Power Supply)

* Remote Output On/Off Control
* OVP to Protect the DUT

* OTP to Protect SPD-3606 for Reducing the
Repair Rate

* Automatically Switches AC T15V/230V Source

* Full Safety Design: Reverse Polarity, CH3
Overload Protection, Safe Output Setting ,
C.C./C.V. Mode

* Compact Size, Light Weight

* Low Fan Acoustic Noise with Fan Speed
Control Circuit

* Voltage/Current Protection Knob(Option)

* Optional European Jack Type Terminal

European Type )Jack Terminal

(43
o - ;
GPS-001
Voltage/Current protection Knob
Saqu h:'-':_:-":

The SPD-3606 DC power supply provides 375W output capacity, three isolated outputs with dual-range for CH1 & CH2,
highly efficient power conversion, low noise, high reliability, thorough protection, excellent value and a compact size.
SPD-3606 creates a new bench mark for satisfying mainstream power supply demands. CH1 & CH2 offer dual-range
output either at 30V /6A or 60V /3A per channel to accommodate a wide range of applications. SPD-3606 supports
series and parallel tracking, allowing the CH1 and CH2 to be internally connected in series or parallel providing flexible
output (30V/12A, 60V/6A, or 120V/3A). High power density and high power conversion efficiency lets SPD-3606
consume less energy making for a greener power supply. In addition, the high power density makes SPD-3606 weigh
less than half and occupy much less space compared to linear power supplies. To avoid damage caused by improper
operation, it also has OVP and OTP. The dual range AC input accepts both 115V and 230V inputs. When the instrument
is on, devices can be connected and voltage/current levels can be adjusted safely from the front panel by turning off the
output using the Output on foff key. The optional voltage/current protection knobs can be used to prevent accidentally
changing the output levels. These knobs are useful for automated testing at fixed output levels, such as in assembly
lines or product inspections.

SPECIFICATIONS

OUTPUT RATINGS

CH1/CH2 Independent 0~30V/0~6A;0~60V/0~3A
CH1/CH2 Series 0~60V/0~6A;0~120V/0~3A
CH1/CH2 Parallel 0-30V/0~12A;0-~60V/0~6A
cH3 0.1~5V/3A

VOLTAGE RECULATION

Line Z0.01%+3mV

Load 2 0.01% + 5mV (rating current < 6A)

Ripple & Noise

= 0.01%+ 8mV (rating current<12A)
= SmVrms (SHz~ 1MHz); = 50mVpp (20Hz ~ 20MHz)

Recovery Time < 100 ps(50% load change, minimum load 0.5A)
CURRENT REGULATION

Line 2 0.2%+3mA

Load < 02%+3mA

Ripple & Noise = 3mArms

TRACKING OPERATION

Tracking Error
Series Regulation
Ripple & Noise

= 0.5% + 10mV of master
= 300mv
< 10mVrms (5Hz ~ TMHz) ;< 100mVpp (20Hz ~ 20MHz)

 OUTPUT ON/OFF RESPONSE TIME

Voltage Up (10% ~ 90%) < 100ms (< 95% rating load)
Voltage Down (90% ~ 10%) < 100ms (210% rating load)
ovP

Accuracy | £ (0.5% of reading + 0.5V)

 METER __

Type 3 adigit 0.5" LED display
Accuracy + (0.5% of reading + 2 digits)
Resolution 100mV/10mA

INSULATION

Chassis & Terminal 100MQor above (DC 1000V)
Chassis & AC code 100MQor above (DC 1000V)
"TEMPERATURE COEFFICIENT

Voltage < 100ppm/ "C+ 3mV
Current = 150ppm/ “C+ 3mA
REMOTE CONTROL

Output On/Off

FAN NOISE

<5048

OPERATION ENVIRONMENT

Ambient temperature 0 ~ 407 C : Relative humidityESO%
STORAGE ENVIRONMENT

Ambient temperature -10~ 70 °C ; Relative humidity<70%
POWER SOURCE

AC 115V/230VE15%, 50/60Hz

DIMENSIONS & WEIGHT

255 (W) x 145 (H) x 265 (D) mm ; Approx. 6kg

ORDERING INFORMATION

SPD-3606 Multiple Output Dual Range D.C. Power Supply

ACCESSORIES :
User manual x 1, Power cord x 1, Test lead GTL-104A x 2, GTL-105A x 1
European Test Lead GTL-201Ax 1, GTL-203A x 1, GTL-204A x 2

OPTIONAL ACCESSORIES
GPS-001 Voltage /Current protection Knob

Simply Reliable | Good Will Instrument Co., Ltd.
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FEATURES

*1/2/3 /4 Independent Isolated Output

* 4,3 Inch LCD Display

* Setting & Read Back Resolution
100mV/10mA (1)

* Qutput ON/OFF Switch

* Analog Control (Remote 1/O) for
Qutput ONJOFF

* Set View Function for Checking an
Original V/I Setting During Output On

# Key Lock Function

* Tracking Series and Parallel Operation

* Smart Cooling Fan Achieving Low Noise
* Optional European Jack Type Terminal

Good Will Instrument Co., Ltd. | Simply Reliable

The GPE-X323 series is a cutting edge, economical linear DC Power supply. The GPE-X323
series features output power from 192 to 217 watts, three independent isolated output
channels (for GPE-3323), high resolution, low noise, high reliability, and compact size.

The GPE-X323 series has a built-in digital panel control design to replace conventional control
method. This unique design allows the GPE-X323 series linear DC power supply to provide
users with more efficient functionalities, including set view and key lock so as to expedite the
operation process. The key lock function protects DUTs by preventing others from changing
voltage and current parameters. Additionally, output key light facilitates users in clearly
reading the operational status of power supply.

SPECIFICATIONS
GPE-4323 GPE-3323 GPE-2323 | GPE-1326

| OUTPUT MODE

Number of Channel CH1 | CH2 | CH3| CH4| CH1 | CH2 [CH3| CH1 | CH2 CH1
Voltage 0-32V 0~32V 0-5V|0-15V| 0-32V|0-32V| 5V |0-32V|0~32V| 0~32V
curr‘?m . 0-3A | 0-3A 0-1A| 0-1A| 0-3A | 0-3A | 5A | 0-3A | 0-3A 0-6A
'{m:!"s {:e"ﬁ ‘{2‘“39 o064V | 064V | _ | 0-64v ~
. racking Parallel Current 5 " 0—6A 0-6A
| CONSTANT VOLTAGE OPERATION
Line Regulation =0.01%+3mV
Load Regulation =0.01%+3mV(rating current = 3A)
=0.02%+5mV (rating current ~>3A)
Ripple & Noise =1mVrms(SHz~1MHz)
Recovery Time =100us(50% Load Change, minimum load 0.5A)
CONSTANT CURRENT OPERATION
Line Regulation =0.2%+3mA
Load Regulation =0.2%+3mA
. Ripple & Noise =3mArms
TRACKING OPERATION (CH1,CH2)
Tracking Error =0.1%+10mV of Master(0-32V) No Load , with Load add load
regulation=100mV)

Parallel Regulation Line : =0.01%+3mV

Load : =0.01%+3mV (rating current=3A)
=0.02%-+5mV(rating current > 3A)

Series Regulation Line: =0.01%+5mV

Load : =100mV

| Ripple & Noise =2mVrms , 5Hz - TMHz
" CH3 OPERATION FOR [GPE-3323)

Output Voltage 5.0V, =5%

Output Current 5A

Line Regulation =3mV

Load Regulation =5mV

Ripple & Noise TmVrms(5Hz~1MHz)
|_METER

Voltage Resolution | 100mV (*1)

Current Resolution | 10mA (*1)

Setting Accuracy Voltage=(0.1% of reading +30mV); Current=(0.3% of reading +6mA)

Readback Accuracy | Voltage=(0.1% of reading +30mV); Current=(0.3% of reading +6mA)
| _INSULATION

Chassis and Terminal | 20MQ or above (DC 500V)
| Chassis and AC Cord | 30MQ or above (DC 500V)

|_ENVIRONMENT CONDITION
Operation Temp 0-40C
Storage Temp -10-70C

Operating Humidity | <g0% RH

Storage Humidity = 70% RH
| OTHER

Power Source AC100V/120V/220V=10%; 230V (+10%~-6%); 50/60Hz
| Dimensions & Weight | 210(W)x 155(H) x 306(D) mm ; Approx. 7kg




GPE-X323 Series

ORDERING INFORMATION

GPE-1326  Single Channel, 192W Linear DC Power Supply

GPE-2323

2 Channels, 192W Linear DC Power Supply

GPE-3323 3 Channels, 217W Linear DC Power Supply
GPE-4323 4 Channels, 212W Linear DC Power Supply

ACCESSORIES :

User Manual (CD) x 1 ; Power Cord x 1

Test Lead GTL-104Ax 1 ; GTL-105A x 1 ; or European GTL-204A x T, GTL-203Ax 1
Test Lead GTL-104Ax 2 ; or European GTL-204A x 2

Test Lead GTL-104Ax 3 ; or European GTL-204A x 3

Test Lead GTL-104Ax 2 ; GTL-105A x 2 or European GTL-204Ax 2 , GTL-203Ax 2

GPE-1326
GPE-2323
GPE-3323
GPE-4323

Mate : {*1) For a higher resolution (10mV{1mA), please follow the setting procedure of the user manual on p35.
When using a higher resolution, the current or voltage adjustment may be limited by the knob sensibility.

B3  TRACKING SERIES AND PARALLEL OPERATION

In addition to independent output channels, the GPE-X323 series provides tracking series and parallel
operation (For GPE-2323/GPE-3323 /GPE-4323). The series and parallel connections allow power
supplies to output 32V/6A (Parallel Connection) and 64V/3A (Series Connection).

BBl  CONVENIENT FUNCTION

The GPE-X323 series has a built-in set view
and key lock so as to expedite the operation
process. The key lock function protects DUTs
by preventing others from changing voltage/

current parameters.

Set View

Lock

The key lock function prevent DUTs
from unnecessary damages caused
by mis-operation,

Internal connection for tracking
Series and Parallel operation via
control panel

REMOTE /0 FOR OUTPUT ON/OFF FUNCTION

The GPE-X323 Series also provides the analog
control (Remote |/O) function for external
output On/Off control.

Remote control

For controlling the output On/Off function
through the specific pin assignment of remote
cantrol connector which is in rear panel.

Rear Panel
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S tmeame
] L ]
-" =i @ E': & Re=
== N~
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European Type Jack Terminal

Simply Reliable | Good Will Instrument Co., Ltd.
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The GPS Series linear power supplies have 2-4 independent output channels, 180W to 200W output,
overload and reverse polarity protection as well as an output ON/OFF switch for safety. The tracking
mode switches allow voltage/current to be output in parallel or series and the intelligent fan reduces
noise. The GPS-Series is an entry level general purpose power supply recognized for their affordability
in education, laboratories and industry.

GPS-2303/3303/4303
e

SPECIFICATIONS
' GPS-4303 | GPS-3303 GPS-2303

POWER SUPPLIES - GPS-2303/3303/4303

RES | OUTPUT MODE
FEATU | cHI | cH2 CH3 CH4 | cH1|cH2 CH3 CH1 | CH2
#2, 3 and 4 Independent Isolated Output Voltage 0-30V | 22-52v | 8-15V | 0-30V 5V Fixed 0-30v
* Four "3 Digits" LED Displays Cuptene; 0-3A | 1A Max 1AMax. | 0-3A 3A Max. 0-3A
* 0.01% Load and Line Regulation Tracking Series Voltage | 0 - 60V ceee | 0=60¢ 1 ... 060V
i <8 | Tracking Parallel Current | 0~ 6A | 0-~6A 0~ 6A

#* Low Ripple and Noise

#* Tracking Operation and Auto SeriesfParallel
Operation

* Qutput ON/OFF Switch

* Qutput Voltage and Current Setting When
Output Disable (Except for GPS-2303)

* Fan Speed Control Circuit to Minimize Fan
Noise

* Over Load and Reverse Polarity Protection

* Optional European Jack Type Terminal

European Type Jack Terminal

GPS-001
Voltage/Current protection Knob

GPs-3303

Good Will Instrument Co., Ltd. | Simply Reliable

| CONSTANT VOLTAGE OPERATION (CH1, CH2)

Line Regulation
Load Regulation

Ripple & Noise
Recovery Time

<0.01% +3ImV

<0.01% + 3mV (rating current < 3A)

<0.02% + 5mV (rating current > 3A)

< 1mVrms , 5Hz ~ TMHz

<100pS (50% Load change, Minimum load 0.5A)

| CONSTANT CURRENT

OPERATION (CH1, CH2)

| Line Regulation
Load Regulation
Ripple & Noise

<0.2% + 3mA

=0.2% +3mA
< 3ImArms

| TRACKING OPERATION (CH1, CH2)

Tracking Error
Series Regulation
Load Regulation
Ripple & Noise

<0.5% + 10mV of CH1
=0.01% + 5mV

< 300mVY

< 2mVrms , SHz ~ TMHz

| CH3 OPERATION [for GPS-3303/4303)

CH3 Voltage
Line Regulation
Load Regulation
Ripple & Noise
Current Output

GPS-4303 : 2.2V ~ 5.2V , GP5-3303 : 5V Fix
=5mV

=15mV

< 2mVrms, 5Hz -~ 1MHz

GPS-4303 : 1A, GPS-3303 : 3A

| CH4 OPERATION (for GPS-4303)

CH4 VOLTAGE 8V~ 15V
Line Regulation =5mV
Load Regulation = 10mVy
Ripple & Noise < 2mVrms, 5Hz - TMHz
Current Qutput 1A
| METER
Digital 3 digits 0.5" LED display
GP5-4303 /3303 Out ON Accuracy + (0.5% of rdg + 2 d‘ijgits]
GPS-4303 /3303 Out OFF Accuracy + {0.5% of rdg + 8 digits)
| GPS-2303 Accuracy + (0.5% of rdg + 2 digits})
INSULATION
| Chassis and Terminal | > DC 500V / 20MQ
Chassis and AC Cord =DC 500V / 30MQ
| POWER SOURCE

| AC100V/120V/220V£10%, 230V(+10%~—6%), 50/60Hz

| DIMENSIONS & WEIGHT

255(W) x 145 (H) x 265{D) mm, Approx. 7 kg

ORDERING INFORMATION

GPS4303 4-channels, 200W Multiple Output Linear DC Power Supply
GPS-3303  3-channels, 195W Multiple Output Linear DC Power Supply
GP5-2303  2-channels, 180W Multiple Output Linear DC Power Supply

ACCESSORIES :

User manual x 1, Power cord x 1,
GPS-4303 : Test lead GTL-104A x 2,GTL-105A x 2 ; European test lead GTL-203A x 2,GTL-204A x 2, GTL-201 x 1
GPS-3303 : Test lead GTL-104A x 2,GTL-105A x 1 ; European test lead GTL-203A x 1,GTL-204A x 2, GTL-201 x 1
GPS-2303 : Test lead GTL-104A x 2 ; European test lead GTL-204A x 2, GTL-201A x 1
OFHDNAL ACCESSORIES

GPS-001 Voltage/Current Protection Knob




Triple Output Linear D.C. Power Supply

GPC-3060D/6030D

FEATURES

* Triple Output

* Auto Tracking

* Auto Series and Parallel Operation

* Constant Voltage and Constant Current
Operation

* Low Ripple and Noise

* Internal Select for Continuous or Dynamic
Load

* Overload and Reverse Polarity Protection

* 3 172 Digits 0.5" LED Display

* 5V, 3A Fixed Output

The GPC-Series is a triple output, 375W, linear DC power supply. Channel 1 and 2 are fully adjustable
{model dependant) and channel 3 is fixed at 5V/3A with ripple and noise at less than 2mVrms.
Overload and reverse polarity protection keep GPC-Series and its loads safe from unexpected
conditions. GPC features continuous or dynamic internal load selection and series or parallel tracking
for application flexibility. The GPC-Series is an ideal solution for inexpensive bench-top applications
requiring low noise and multiple outputs.

SPECIFICATIONS

OPERATION MODE

Independent Two independent outputs and 5V fixed output
Output from 0 to rating volts and 0 to rating amperes
Series Output from 0 to % rating volts at rating amperes each
Output from 0 to double rating volts at rating amperes
Parallel Output from 0 to double rating amperes at rating volts

CONSTANT VOLTAGE OPERATION

Regulation Line regulation= 0.01% + 3mV
Load regulation <0.01% + 3mV (rating current=3A)
<0.01% + SmV/(rating current <10A)
= 0.02% + 5mV (rating current=10A)
Ripple & Noise <1mVrms 5Hz ~ TMHz
Recovery Time =100WS (50% Load change, Minimum load 0.54)

CONSTANT CURRENT OPERATION

Regulation Line regulation=0.2% + 3mA
Load regulation=0.2% + 5mA
Ripple Current <3mArms
SV FIXED OUTPUT
Regulation Line regulation =5mV
Load regulation =10mV
Ripple & Noise =2mVrms
Voltage Accuracy 5vL0.25v
Output Current 3A

TRACKING OPERATION

Tracking Error <0.5% + 10mV of the master

Series Regulation < 300mV

METER

Digital 34 digits 0.5" LED display
Accuracy(0.5% of rdg + 2 digits)

INSULATION

Chassis and Terminal 100MQ or above (DC 1000V)

Chassis and AC Cord 100M€2 or above (DC 1000V)

AC 100V/120V/220V/240V+10%, 50/60Hz

DIMENSIONS

255(W) x 145(H) x 420(D) mm

ORDERING INFORMATION

Model Independent Series Parallel Weight (kg)
375W D.C. Power Supply (0~ 60V/0~3A)x2, (5V/3AMAX) x1 120V3A 6OVEA 185
375W D.C. Power Supply (0-30V/0-6A)x2, (5V/3AMAX)x1 60VE6A 30V12A 185

GPC-6030D
GPC-3060D

ACCESSORIES :
User manual x 1, Power cord x 1
Test lead GTL-105A% 1 (<3A ) or GTL-104A x 2 (< 10A)

 OPTIONAL ACCESSORIES.
GRA-401  Rack Mount Kit

Simply Reliable | Good Will Instrument Co., Ltd.
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AC POWER SOURCES

GW Instek AC Power Sources currently can be divided into three categories. Programmable AC/DC Power Source, Programmable
AC Power Source, AC Power Source.

AC Power Source ASR-2000 Series not only plays the role as a precision AC/DC power source but also a powerful analyzer. It contains
abundant features for the testing and characteristic analysis of power supplies, electronic devices, components and modules.

The APS-7000 series is programmable linear AC Power Source, with the height of 2U and output frequency range is 45~500Hz.
The maximum rated output for APS-7050 is 500VA, 310Vrms, 4.2Arms and APS-7100 is 1000VA, 310Vrms, 8.4Arms. The APS-7000
series comprises nine measurement and test functions and provides user interface similar to that of AC Power Meter.

PRODUCTS

* Programmable AC/DC Power Source

* Programmable AC Power Source

¢ AC Power Source

D57 Good Will Instrument Co., Ltd. | Simply Reliable



AC POWER SOURCES

[ AC POWER SOURCES

Programmable Switching AC/DC Power Source

GW Instek not only provides compact and lightweight switching AC/DC power sources but also features AC, DC and AC+DC power outputs and the real
time measurements of Vrms, Vavg, Vpeak, Irms, IpkH, lavg, Ipeak, P, S, Q, PF, CF, 40 th-order Voltage Harmonic and Current Harmonic. Four signal
sources are collocated as Internal (INT), External (EXT), Internal+ External (ADD), and External Synchronization (SYNC) to flexibly output power so as
to meet customers' demands. The powerful sequence function is very suitable for producing arbitrary waveforms. 16 sets of arbitrary waveform storage

space and 10 sets of panel setting memory space are provided for data storage and setting input.

Linear AC Power Source

GW Instek recommends linear AC power source for AC power with the requirements of high accuracy, high stability and low ripple/noise. Programmable
AC Power Source APS-7000 is suitable for simulating AC power outputs and it has 9 measurement functions (Vrms, Irms, F, Ipk, W, VA, PF, Ipk hold, CF),
7 waveform modes, Sequence mode, Simulate mode, and Surge/Dip Control Mode ete. Purpose AC power source applications, non-programmable AC
source APS-7000E Series, with high precision and THD of less than 0.5%, is the ideal selection.

PROGRAMMABLE SWITCHING AC/DC POWER SOURCE

AC 100V Range 0.0V-~175.0V AC 100V Range 5A 115
ASR-2050/ SO0VA  1-999.9Hz AC 200V Range 0.0V-350.0V AC 200V Range 2.5A LeD ASR-2000 Series
ASR-2050R : DC 100V Range -250.0V~+250.0V  DC 100V Range 5A 105
DC 200V Range -500.0V~+500.0V  DC 200V Range 2.5A AN S e
D59-62
AC 100V Range 0.0V~175.0V AC 100V Range 10A 115
ASR-2100/ AC 200V Range 0.0V-350.0V AC 200V Range 5A ASR-2000 Series
ASR-2100R To00VA g R DC 100V Ran