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GDS-3000A Digital Storage Oscilloscope

e Bandwidth: 650MHz / 350MHz e Spectrum Analyzer with Spectrogram (Dual
* Max Sampling Rate: Channel)

5GSa/s(one cH);2.5GSa/s(pual cHs) * 13 sets of Power Measurements and
* Record Length: 200 M pts/ch Analysis(Option)
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GDS-3000A Digital Storage Oscilloscope

2 Channels 13 parameters

GDS-3000A Series

Per CH

Up to 650 MHz 200 M points

Upto5 GS/s ;Upto 200,000 Waveform/s

GWINSTEK. BERIRERGERAD | 3
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* Higher bandwidth at the same DSO Segmented.

* The per channel longest memory depth

* Frequency and time domain sighals are nowhere to
hide

GWINSTEK. BRRIRERGERAD | 4




GDS-3000A Main Specs.
-

650/350MHz(@500hm input impedance)

Bandwidth
500/350MHz(@1Mohm input impedance)
Analog Channels 2 / 4 +Ext
Record Length 200M pts /CH
Real Time Sample rate 5GSa/s one channel , 2.5GSa/s dual channels
Vertical Resolution 8 bits (Max. 12 bits with high resolution)
LCD Display 10.2" (800*480)
Waveform Update Rate 200,000 wfms/s maximum
Horizontal Range 1ns/div ~ 1000s/div
Acquisition Mode Normal, Average, Hi Resolution, Peak Detect
Vertical Range 1mV/div ~ 10V/div @ 1MQ, 1mV/div ~ 1V/div @ 50Q
Maximum Input Voltage 300Vrms, CAT |
Math Function +, —, X, =, FFT, User Defined Expression (Max. 1M points FFT)
Trigger Mode Auto, Normal, Single
T e Edge, Pulse Width(Glitch), Video, Pulse Runt, Rise & Fall(Slope), Alternate,

Time out, Event Delay, Time Delay, Bus



38 sets: Pk-Pk, Max, Min, Amplitude, High, Low, Mean, Cycle Mean, RMS, Cycle
RMS, Area, Cycle Area, ROV Shoot, FOV Shoot, RPRE Shoot, FPRE Shoot,

Auto Measurement Function Frequency, Period, Rise Time, Fall Time, +Width, -Width, Duty Cycle, +Pulses, -
Pulses, +Edges, -Edges, %Flicker ,Flicker Idx, FRR, FRF, FFR, FFF, LRR, LRF, LFR,
LFF, Phase

Power Measurement 13 items: Power Quality, Switching Loss, Harmonics, Ripple, Inrush Current,
Modulation, SOA, Transient, Efficiency, B-H Curve, Turn On/Off, PSRR, Control

(Option) Loop Response(Bode)

DC~2.5GHz Max, Dual channel (Based on Advanced FFT), with spectrogram
Spectrum Analyzer function (Frequency which exceeds analog front end bandwidth is
uncalibrated)

Segmented Memory 490,000

Waveform Search Yes

Serial Bus Decoder UART, SPI, 12C, CAN, LIN, Parallel

Logic Analyzer 16 Channels, 1GSa/s (Option)

RS232, USB Host, USB Yes

Device, LAN, VGA

GPIB Option (factory install)

Function Gen. Dual channel, 25MHz

Special features Go/No-Go APP, DVM APP, Digital Filter APP, Data Log APP, Mask APP, FRA APP



Bandwidth specs of Tek 4 series MSO and Rigol MSO-8000

% Tek 4-Series-MSO-MSO44-MSO46-Datasheet-48W615580 pdff - Adobe Acrobat Pro " B T 9

20 FEE BEV %0 IBO FHR IRD EER REW 2BH

SEne Blag Glan @ee- Aas- Gz Fes Jum

OB O #$vm M § 68w - 5 {j

Trigger Frequency Counter 8-digit frequency counter (free with product registration)

Vertical system - analog channels

Bandwidth selections 50 Q: 20 MHz, 250 MHz, and the full bandwidth value of your model
1 MCQ: 20 MHz, 250 MHz,300 MHz

Overview of the MSO8000 Series Technical Specifications

Model MS08064 MS08104 MS08204
Analog Bandwidth

(50 Q. _3 dB)'" 600 MHz 1 GHz 2 GHz
Analog Bandwidth

ANQ] —3 dB) 500 MHz

@1Mohm impedance, the max. bandwidth is 500MHz
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Features

One Oscilloscope with Time Domain,
Frequency Domain and Power Measurement

‘ Standard H Standard H Standard ‘ Standard H Option \

AAVAVAY

16 CHs
Logic Waveform

~egment Analyzer Search

Memory
%

B us Trigger
& Decode

GWINSTEK ERBFEERGERAT




More evolved functions

» \Waveform capture
650MHz, 5GSa/s, 200M/CH memory depth

* Display
* Analysis

» Save (Interface and software)

GWINSTEK. EREFEXRGERAF | o9
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More evolved functions

* Display

GUWINSTEK ERR7FERERGHERAF | 10



Waveform Color

18k pts 5G5al s ™ Trig'd @1 Jan 2628 @@:84:81

ST

e

300

T 200m

[AKG G 1 VR ) 589, A35kHz
@ = 106my .ooooRs | €9 F 0 ov

10.2" WVGA display
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Fine Scale

18k pts SGS5al s ™ Trig'd @8 Jan ~
picr:
')

Fine Scale

& sasnv

Expand

1.75

By Ground

Frobe

Yoltage
1K

Position/
Set to H
-14?| —8H, BHEBEmY

! 1 | k, '
Heasure LY iff W75

& PL-Pk LT 24, 9999 Hz,
€ = SaomV 18ns e = 1 I

Coupling Impedance Invert Bandwidth Edit
DC AC GHOD M0 S5E60 On [OFff Full File Label

Allow to fine tune vertical range to increase the measure accuracy
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Transparent on/off setur

18k pts I™L Trig'd 11 Feb 2B28

-S00Hm

Measure

(1] Hmp11+ude
1 50
w Bk nts - - g
€ CuycleMean GRINSTER —— IL Trigd

€ = Soany

Ruler ) klaweform
= Intensity _ _
On Off . Gray Color

500

Heasure
€ Pk-Fk
@ Hin

& High

Ruler
On Off

GYINSTEK.
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More evolved functions

* Analysis

GWINSTEK. BRRIRERGERAD | 14
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50 ohm impedance selection

Auto
B00m

400

Push to

i i Zero
#imum input woltage CAM MOT be ower SVWrms when the input impedance 00 \

to remove this m 0 |
-200m
400

-G00m

Impeda
File Label

GWINSTEK BREFRERGERAD | 15




High Resolution mode

IHL Trig'd ®1 Jan ~°°° 7 =7 77
Mode
%

300m
Jample

Peak Detect Feak Detect

High High

Fesolution Fesolution

Awerage Hwerage

4 i 4

26, 7371MHz 26, 7284Hz
16ms B.0AEe0s | € F 16ms B.AREREs | € F

stence |[Record Length Expand stence Record Length Expand

gegments Jegments
Hms 16k By Center 1BEms 18k By Center

» The high resolution mode allow low-noise signals under high-bandwidth measurements
« Max. 12 bits
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Zoom play mode

18M5a/ = H1 Jan ZBYXH BH:. 2337

G B +Eup 678, BdBkHz
@ = loony ?31.0000= | € F v

Horizontal Horizontal Pasition Feset Zoom &

Position Time/Diw - H Position
{30 . aemens M 168us RS Coarse to @s
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18k pts SG5als ™ Trig'd B8 Jan 2821 @9:57:37

New ruler marker

Heasure -3.00

€ PPk 4, 48v k-Pk 4. 48Y

o = 1.@BY = T @y

Ruler Ruler . kaveform ~ .
Intensity Graticule

Dot [Wector — Intensity B 5 ot Mector o — ~ - 5
On Off - Gray Color On [Of f Gray Color on [0FF

-New ruler marker, let users know the amplitude information clearly
-Users can turn off as needed
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Segment 490,000

1888 pt=s SHEMSas s Trig'd B1 Jan 28208 BA:81:A45

ST

)

J0Em

Segments: 498@EE/ 498800 'ANG G 1V 1. 19834Hz
& = 1p6mY ?AAns  B.0AEERs | € f BY

Through the statistical analysis function, users can understand if the
collected statistical signals are as expected.
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Segment on Mask

v, r,

1868k pts 2G5al's " ™ Trig'd ©5 May 2921 16:@2:49 1 188k pts ZG5a s 1 83 7f‘i|ag 2821 16:33:18
o Auto Mask Segment Hask Results o Show Results

300m Failed : (2/1644) Current Seg @ #1
Reference 300m

Source Passedi

CHI Fail
Create
Mask

-300m

Pass

o @y 1868, BBtz (1/27 Page) Bo Back
= 166mY Sus 0. 0a0nEs | & f & — 166mY Sus  -5@.00600ns | € F

Mask Compare User Show Results Segments Segments Select Analyze Save Mask
. Go Back Go Back
0ff Source Define off on Pun Segments Segments Segments On

GWINSTEK 188k pts ™ G5 May 2821 16:353:25
Segment Mask Results o Show Results

Passed : (1642/1644) Current Seg : #1643
300m
Pass

Users can quickly find out the signals
that does not meet the specifications
through the Mask function of segment

Failed# :

-300m

(1/1 Pagel Go Back
€& = 186mY Sus  -50.00960ns | €%

Segments Segments Select Analyze Save Mask
On Fun Segments Segments Segments On

GUWINSTEK ERR7FRERGERAFA | 20




Mask function

168k pts SEEM3al s | 17 Sep 2821 B9:36:29
&) Set Up Test

300m Violation
Threshaold
1

Stop After

Waveforms A”OW to Set Stop
Nomber of after waveforms or

kaveforms

1BEE0EE tl me.

2BEM pts  SGSals ™l Trig'd 18 May 2921 15:2@8:19

I @ 99, 5998kHz an et Up Test
@ = 186mY 2us A, 606 | € F Stop Acquisition W7 nia Select

Mask Dlampei User Shew [Resllis Sawe Screen Image n#éa Retion

off Source Define off Stop Rcg
Save Waveform to File n#a

Action on
Failure
Go/HoGo Out On Off

Hardcopy nda

 When “set action on failure to on”,
There are 5 actions the user allow to
select.

-300m
1. BERA1kHz

2B8us B.00600s | €
Compare User Show Results

Source Define off

Go Back

GWINSTEK. BRRIRERAERAD | 2



Search

18k pts 1HM5as =
4 W

Edge
Fulse Width
Funt
Rise/Fall Time

FFT Peak

Owverall: 23 m 'H\J*

Bus
&€& = 186mV

Search search Type Source

ly Edge CH1

GYINSTEK

S O

™ Stop @1 Jan 2828 @@:17:@9
W VoW Y ??????(E?

300m

It || b1 200ms

23, 1122kH=

186us 0. ooEaEs | 6 f 5Ly

Threshold
|, B8y

ERBTREROGARAA



Cursor Mark

18k pts
206 . BkH

aHEMSas =

™ Trig'd

W1 Jan ZHZH HH:
288 . BkHz

A7 ARy X

AHE G 1AW

© = 196my

H Cursor

GYINSTEK

A 146, AkHz

H., BHEHH=

108, BEAkHz
© f oV DC

Cursaor Mark
Om OfF

ERBTREROGARAA



Measure Indicators

16k pts SG5als

Select
FMS

Min
Amplitude
High
Mean

RM5

L1
L1
o
o
o
o
1
L1

Cycle Mean
Measure

&) Pk-Pk € Max 1. 6@Y

& Min € Amplitude 3. BV

&) High &) Mean -25, 8mY ~3.00
&) R3S €» Cucletlean -24, 6mY 16, BEGEHz

& = 1 486y SHns A.BA0AEs | € F

-2.00

Add Femaove Indicators Meas. Reference LGating
Measurement  Measurement &8 RM3 shortcouts Levels Screen

GWINSTEK. BRRIRERGERAD | 21



Bus decode function

18k pts 1AMSa/ s ™ Trig'd @7 Jan 2821 17:@4:885

ooy

iy

3.00

(=) ()

W g e e o RN

N e

168U H, HHERES [dentifier

Including 12C,SPI,UART,CAN and LIN bus trigger and decode
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Spectrum Analyzer

* Dual channel 2.5GHz spectrum analyzer

* New function: spectrogram

-Allow users to observe complex frequency fluctuations are scaled down into simple
wave superimposed .

-Observe the distribution or characteristics of the frequency domain

H u |\|
r “”HHM L\“\ u‘\”ﬂu

| HH]M
! \J‘yl“'jﬁlk‘h‘

I

\J |

‘\” Jl\ll

‘i
HI“HI WH

| ' ' T \,“ e
g8y :mﬂ]"uﬂ ?"‘V'E - ‘.I

Trig'd 63 Dec 2819 15:22:54
‘1
il
|
|
|
I

Immm— o )M
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Trig'd 28 Rpr _"I-;reciugacg_ i Trig'd 28 Apr _".Spe.c:‘t_r'.um._
7. SEAEMHZ & Span g o i i TR e e 3 Traces

L 46 400dEY Center i i Hormal

® 10.@08Hz ' ' ity On [OFF

Span ; i | it Masx Hold

- 33 6ad8 5. 8088 Hz fili it dn Off

Start : i - Min Hold
7. 5088MHz

7.588EMHz - +E, 48BdBY On Off

- =73, 6adEY

RAverage
16
‘ [ 12, 58EMHz ; On Off
- -73.68dEY I

kvd : | Reset

Stop - 33, 6AdBY

- -113 . GdEy Y ! :

7 :
[ @[] Tl 19.88EMHz  -15,2dBV N EE @[5k Vi1 1@.600MHz  -15. 2dBY [
FEN : CHL 2[dR 2. 6801w CF: 18, BEEMHz | Span: 5.@808MHz  REW: 5.@8(0 SR : CHL 26d6 2.BEDiv CF: 18. BBAMHz Span: 5. BEBEMHz  RBW: 5. 88

" Detecti
Detection Frequency Spectrum eLecLion Freguency

Spectrum Method Bandwidth Ampl i tude o Back A Methaod Banduwidth Amplitude Go Back

& Span
Traces Auto & Span Auto

Spectrum

Traces

Trig'd 28 Apr 2821 14:35:81 =
ﬁL 2, SARAMHZ 7 SAAAMHz ﬁL 2, SAAAMHz
] ]

-28. ABdBY —QB.B:BdE\u'

208 Apr 2@21 14:57:49

- —di . BEdEY e - . BadEY

- -60.padBY - 60,020V

2. 5888MHz . 2.58aBHHz
A, BaadEyY - 0. BaadEy

- 2@, AadBY - -2, ﬁdeEV

# |

| I . S
LR TR LR -
B @ -F] BORE Vil 6.4s5mHz  -21.60EY L B @~ -Fx] B EE Vi1 G600z 21608V AR

: CH1 18dB 5. 8601w CF: 5. 888EMHz Span: 5.HBEEMHz  REBW: 5. E8EEKHz : CH1 168dE 5. BED1v CF: 5. BAEEMHz Span: 5, BE0EMHz  REW: 5. DEBEKHZ
: CHZ 18dB 3. 8601w CF: 5.888A6MHz Span: 5.HB8EGMHz  REM: 5. E8E8KHz : CHZ 18dE 3. 8601 v CF: 5.BAEEMHz Span: 5. @@0EMHz  REL: 5. BEGEKHZ

/i1 5.H888MHz  -15.2dBY /il 5.@888MHz  -15. 2dBY

GWINSTEK. BARTRERGARAFA | 27

f
-~ -8, BEdBY [
J
|




More evolved functions

» Save (Interface and software)
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Interface

Interface:RS232C, USB TMC host port, device port, LAN port,
VGA output and GPIB(option)

Software: Openwave

Others:  Socket server(for direct two-way communication with a client PC or
device over LAN)

GWINSTEK. EREFEXRGERAF | 20
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USB TMC port

LR » - - 45| ER—
REF) MOA) HR(V) BEFH) LA .
| Bmriuiagnd J USB Test and Measurement Device (IVI) - BS &“
4 3 WIN7SP1-PC

—40 | smgnige | ISR

Ca IDEALL -
¥ USB Test and Measurement Devices
9 USB Test and Measurement Device (IVI)

USBE Test and Measurement Device (IVD

~

§ Taren s

A EEER AT v
b neeR o

D B - ARRAKRY USBWVID_2184&PID_006FEREV_0312

0 =8 USB\WVID_2184&PID_O06F

Y WiES (COM 1 LPT)
o W

y AREREEANeR
A B

K Eos

Ly BRD

> ERNES

S Esun

- na
- L i

[_wE || wA

Without USB driver. Please install NI-VISA first.

ad

https://github.com/OpenWave-GW/OpenWave-3KA
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https://github.com/OpenWave-GW/OpenWave-3KA

PC remote control (Web Server function)

GWINSTEK Wwekome Page  Metwork Configuration  Getimage  File Exchange  SCPIlcommand  Web control  Visit Our Site

GWINSTEK rig' 18 Aug 2821 17:28: Hardcopy Variable App | | Acquire | 10 (2 @ Autoset |
2. 5800HHz 7. 5eeaHHz 0 I T
7 s — O - = =
% o, BadEY : @ & B :
Push | Save/Recall Default | _Run'Stop |

48. BadEV ]l !ll']‘h Select | Utility | [ Measure | Single
]| |!| | |!I Cursor - h -
I||||I I I|||u intensity [ Power | | Spectrum | 4 TRIGGER
|‘] IIH i i |||| Wi LEVEL

em— i
||&ﬁ'*-mﬁ ZREmIHE '-‘I‘SJ"'FlB, | i .' ify X | i HORIZONTAL
B

'53}] G e S e e T Span: b, BABEIHZ R

o BEEAHHE 7. 5EEaAHHz Pﬂ@“jﬂ“
&~ . boedby [Sear] SetiGieal — [ O Zoom
H (= = Push__| T

-20, BAdEY i . o ; i
'“.F".' "'"'ﬂ fhi 1 [ ¥ |'| l lWr f i I’l‘ |1" |'r| Thll VERTICAL
-d49 . BRdEY H ! | 1 CH2
L | 1 | Position Position
1
Hhid | -
S T ;

E.Hneal i
|5 . AaarH]

I
'|
[AnG ¥ 1 laWEFTAIN 2 "\J,

Hi4 : cH2 168

Tount
Hpp Lemo .
Remote [isk

Copynght 2020 ® Good Will Instrument Co_, Ltd All Rightz Reserved.
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New shortcut key
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User define key

18k pts 2.5G5a/ s ™ Trig'd 84 May 2821 14:47:17

L

e lser Define
A YT
! /H\ Feset All Positions to @ Ons0ff

|
! I |}

m‘ /,ﬂ:‘l -’.ﬁt ALG Output
Froy , i

Measure ALl On/Off

Measure Statistics On/Off select

Segments On/0ff L

ALG Output OmAOTT
Auto/Hormal
Clear FPersistence
Freeze Display

Transparent Readouts On/O0ff

1.0

B @ o+Fsk] BN+ Eur 5. 18822 Hz
€@ = SoemY @ = 186mY 2@Bns  0.0000Es | € f

Language

. Jystem [/0 User Define
English
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Measure shortcut key

18k pts 2,565/ —— 7L Trig'd 11 Feb "777 pa,o’
Shortcuts

ot

Hser aelect

Elilal e & Shortcut 2

I Sawve

Shortcut 3 User to

Shortcut 4 Shortcut 1

~400m Display

Fortrait

Heasure -GE0m

€ Max 96 . BmY

QFplitide GO0U |t
[1 J=N 317mY

€ R0VYShoot 26, BHE

€} FPREShoot 3.33% -1.00
€ Cuclefrea -21.4n\s 16, BEEEMHZ

& = ZoonY @ = 1060y 2Bns  0.00000s | €%

Transparent
Feadouts
On [OFf

Add Remaove Indicators Meas. Reference Gating

Measurement Measurement Off Shortcuts Levels Screen

Allow to memorize the user's measure items.
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Numeric Key

18k pts 1668MSas s

Freq

234
Press "Menu Off" key to exit.

-300m

m r"\,u 166, BEEkH=
= 1AAmY 1Bus A 0E00Es | &% F
Llaveform

: Modulation Sweep Lo Back
dine

Operations that require digital input can be used, but Variable rotation fine-tuning is no longer supported.
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Incidental functions
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Dual Channel 25MHz arbitrary waveform
generator

K 18k pts SG5as 28 134 u K 18k pts
s A, 6us

Select

GENZ2

Output

On Off

Load
SHQ (Highd

Added the ARB function to capture the waveforms tested by CH1~CH4.
« Allow user to load and save the ARB file from captured waveform(CH1~CH4).
« Easily to re-generate and simulate captured waveforms.
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Frequency response analysis

18k pts SHEMSas s M Zus H B, BABEAAS L Trig'd @8 Jan 2621 12:18:508

ll!llll Illll IHMMWW Ull' Lty L
| il il il

ittt

188k

Freguency
25, BArMHz
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Optional 16 CH logic analyzer

Optional:DS3A-16LA
Without USB license, one option allow to install to any GDS-3000A

GWINSTEK EREFRERGERAD



Bus decode by digital channel

1Ak pts CEAMSal s ™l Stop 11 Feb 2828 28:44:37

1| ——

il S O O
: 0 0 T

2us 3. B2EREUS 55 Actiwe

Define Threshold Confi Bus Fvent Tabl Edit
Inputs resholds onfigure Display vent Table Label
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1Ak pts 188MSal s ™ Auta A1 Jan

I

: Gain| Bhase

GO _NOGO Datalog DigitalFilter FRA
=
Mask

Rotating the kKnob to select the different applications.
Press button to enable the application.

The GofHo-Go application can determine whether the input wawveform is within
the preset range and performs a predetermined action when the decision is
GO or Mo-Go.

@ = 196mY 1dus  0.00000s | €

Mount

A
FP Femote Disk
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13 sets of Power Analysis measurements

10k pts 108MSa/ s - > ™. Auto @3 Dec 2019 16:32:02

Ny

Power
Quality

GWINSTEK. BRRIRERAERAD |
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Power analysis test items

AC Line input analysis :

«Power Quality Switch Regulator

*Current Harmonics B T o T oees

In-rush Current | —d r* i

. TP1 '\)\ - N1§ %iz | [Load

DC output analysis: o~ - 4 | |
*Ripple/Noise g i 4 ¢ e B ) :
~Transient = ST T 5T © P4 i
«Turn On/Off = : | |
.Efficiency _t : | =~y :
- . 5 e TP |
Switching component analysis: P3 €2 | :
SOA (safe operation area) O I o | : . .
Switching loss | i :
*Modulation _: ;
= :
|

Frequency Response:

*PSRR

(Power supply rejection ratio)
«Control loop response

Magnetics analysis:
*B-H Curve

GWINSTEK. BREIRERAERAT | a4
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Before power measurement — Adjustment

GDS-3000A

e Make sure the time base is not drift after 30 mins warm
up, or run SPC to compensation

 Check whether there is a time gap between the voltage
channel and the current channel. If there is, use the
fixture GKT-100 to perform Deskew correction

Current Probe
e Setto’Zero
* Degauss

GWINSTEK. BRRIRERAERAD | 45
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AC Line input analysis

* Power Quality
e Harmonics
 |nrush Current

GWINSTEK. BRRIRERAERAD | 46
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Power Quality

« Power Quality analysis measures the quality of the input AC line
signal

« Connect differential probe to (L, black) and (N, white); current
probe to (L) of AC input.

« To measure power
triangle.

The "Power Triangle"

Apparent power (S)

measured in VA Reactve power g})
VA

measured in

i

PWM

GWINSTEK. BRRIRERAERAD | 47

Impedance
phase angle

True power (P) -
measured in Watts o=



18k pts
Power Ouality

VORMS
I RM3
True Power F
Hpparent Puuef
Reactiwve Power
Freguency ﬁ
Power Factor
Phase F||'||;|1E-;J
L+ Peak

[ (-)V Peak |

N

e 108, 3

Power Quality

ZHBkSa/ = THL

(+JI Peak 7HEmMA
(=31 Peak ;’Pﬂmﬂl ~637mA
DC Voltage f % 5.15¢
DC Current ; | 18, 8mA
V Crest Fagtor x1.44
I Crest Factor . o8
. Impedance/ BEELN
51.8° Resistange 14 360
1564, Reactance -1.810
-1454 f

\

| 164 1mA
11, 1
17 . 7R
13, BYAR
59| 98Hz
628

[

56,68y @

Define
[nputs

GYINSTEK.

L

Pririg

28 Sep ZEZA 11:19:41

250
(0]

2.00

4

[

/

P

. I:;I"“h,\zl

== SHEmA

Maas Frequency

Feference

Display Yoltage

e

v

S/

/

H, BHEEH=

- 59,9800Hz
& f 184y
Gating

oc

Quit
SCreen
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Current Harmonics

« Power line harmonics are generated when a load draws a non-linear
current from a sinusoidal voltage.

« Normally caused by magnetic components such as motors, transformers,
etc.

« There s an international standard IEC61000-3-2 to test the compatibility
« Measured against the IEC/EN61000-3-2(Class A/B/C/D) standard(Y2018).

—  CumeiCha ‘

Limits are defined up to 40th harmonics ** —

(1]

0
002
Sp— T s T e (]
Iog 20 g 00 200 BO0 g 00 Bog 1000 1140 1300 230
Froguoney{ HZ ) anmples

.
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IEC61000-3-2 A/B/C/D

Equipment not specified as belonging to Class B, C or D shall be considered as Class A equipment.
- balanced three-phase equipment;

- household appliances, excluding those specified as belonging to Class B, C or D;

- vacuum cleaners;

- high pressure cleaners;

- tools, excluding portable tools;

- independent phase control dimmers;

- audio equipment;

- professional luminaires for stage lighting and studios;

Class B:
- portable tools;
- arc welding equipment which is not professional equipment.

Class C:
- lighting equipment.

Class D:

Equipment having a specified power less than or equal to 600 W, of the following types:

- personal computers and personal computer monitors;

- television receivers;

- refrigerators and freezers having one or more variable-speed drives to control compressor motor(s).
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Current Harmonics

« Caused by magnetic components such as motors, transformers, etc.

« The measurement are including: freq (Hz), Mag (%), Mag RMS (A),
Limit (A), Max all windows (A), 200% limit, POHC Limit, THD-F (%),
RMS (A), Overall (PASS/FAIL), POHC (A), POHL (A).

« Use differential probe to probe (L) and (N); current probe to (L) of AC
input.
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Current Harmonics

188k pts SBkSals

IEC 61888-3-2 Harmonics, Class A

g ¥ 28208 B83:83:56

Standard

Household app., audio equip., dimmers,non-portable tools are applied.

Freq
(Hz)
59.95

Mag Mag Limit
RMS

(%) (R (R)
99.8 27.06m ===

Pass
Fail

n/a

THD-F
RMS
Overall
POHC
POHL

& = 50.0v

GYINSTEK.

@ == 50.06mA

Define Test to

Standard

Inputs IEC

Setup

200% POHC
Limit Limit

None

n/a n/a

IEC 61888-3-2

280ms

Display

Allow to save measure result as .csv file
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In-rush current

 Inrush Current Analysis measures the peak input current (positive or
negative) when power is initially turned on.

« The measurement are including : Ipk (A), Ipk Time (s), Joule Integral (A2s),
First Peak (A), Second Peak(A)

« Use current probe to probe (L) of AC input.

« The Joule integral value (12T) is usually used to evaluate whether the fuse
can withstand the surge current impact.
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In-rush Current

168k pts  SBEEkSals ™ Stop 28 Sep 2628 14:21:53
Imrush Current

[pk Ipk Time Joule Integral
2468mA 3. 738ms 1. B1mAZsec

[nput First FPeak Jecaond Peak
S4dmA

43, 9579Hz
& = 1B8Y @& = 1.686A ZHms B.APREEs | @ f 124y oc

Define Lating

Inputs Screen

Ouit
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DC output analysis

* Ripple/Noise
« Transient

 Turn On/Off
« Efficiency

GUWINSTEK BES7RERGERAD | 55



lewJou

Ripple and Noise

« SMPS output noise can be categorized as having ripple and noise content.

* Ripple is the output voltage fluctuation associated with charge and
discharge events of the SMPS, and is often referred to as V., and V.

* Noise spikes occur at the SMPS turn-on and turn-off events, the amplitude

is dependent on SMPS topology, circuit parasitic, and PCB layout.

—————— Peak-to-Peak | Peak-to-Peak
_———— Ripple Ripple + Noise

Noise
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Ripple
« OQOutput ripple analysis measures the peak-to-peak extremes of the
output DC signal of the power supply.
« Testitems: Ripple (V/A), Noise (V/A)
« Use current probe or differential probe to probe the DC output.

OO OOood

E=Xlololo

!

* éi Output
< =
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1A8k pts SHAMSas s ™ Trig'd 28 Sep 2828 14:@7:43

Ripple Moise
2HEm\ 712m\

o4, 78EHz
& " 206mY €& = 1. 68A B.oPEREs | @ f  28BmY oc

Do Gating
Yertical Quit
II‘IIIILI"ZS W Autoset Screen

Define Source
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Transient

 This function can determine the response speed of the output voltage
vs. load change of the power supply device

e Test item: Transient time(s).

« Use passive or differential probe and current probe to probe the DC
output.

‘\4’ ﬁ-'f :

Il

PWM
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Transient

1. Setup
(1). Steady Vout: Stable DC voltage value(Mean of CH1)
(2). Low Current(Low value of CH2)
(3). ngh Current (High value of CH2)

"L Trig'd 25 Dec 2828 13: 47 99

—_—

\____

Transient Response
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Transient

2. Adjust duration
(1). To observe only one transient voltage waveform
3. Adjust overshoot
(1). If Overshoot set t010%,
Steady Vout(1V) x Overshoot(10%) = 100mV
(It s mean settling band=100mV*2=200mV)
*settling band (The range of the horizontal dashed line as shown in the figure below)

...................................... ™

’,
LR 0S o

Setup

it 5 H: ::H' : » Mean V&'Ue
Setup

Low Current

Transient

38. BmA

....... " gy High Current

"""""""""""""""""""""""""""""" i 1.68A

CH @1 @/
& ~ 2oy @ = 288mA SBns o I

Define Duration Overshoot

Setup
Inputs o268, Bns 18, 8% i

Transient Response Time
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Turn on/off

« Turn-on analysis measures the time from when power is initially
switched on until the dc output reaches 85% of its expected steady-state
level; Turn-off analysis measures the time from when power is switched
off until the DC output decays to 15% of the steady-state on level.

« Testitems: Td (s), Tr (s), Vout (v), Vin (V), Ic (A)

« Use differential probe to probe (L) and (N) of AC input and passive probe
to probe DC output.

« Forlc(A) test, please use current probe to probe (L).
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Turn on/off
e« Turn On

To measure the time of the
power supply to reach 85% of
its voltage stabilization
output

e Turn Off

To measure the time of the
power to turned off until it
drops to 15% of the
maximum voltage

.“-4/‘\’1(“!’\_3‘2
M—

PWM

« Measure items:
Delay Time - Td (s)
Rise Time - Tr (s)
Output voltage- Vout (v)
Input Voltage- Vin (V)
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Turn on time

18k pts 18kSas = Stop 18 Moy 777 7~ 7 77
i Meas.Display

Turn On o)

& Input V @ Output W

Td 4358, Z2ms Vout 5. HgY
Tr 5, 968ms Vim 115Y

Turn
OnsA0ff
DelaglTd)

Fise

TimelTr)

@ = z60v @ = 2 .68y 188ms -96.0006ns | @

Gating
Source
aCreen
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Turn off time

18k pts 1AkSals o ™ Stop 18 Hov 2828 14:58:33
Turn Off £a0

€ Input ¥ @ Output V

Td

Td 27.99ms  Vout 5.84Y
Yim 113V

@ = 2 gy —6H, SHHHm=

Source
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Efficiency

« Efficiency analysis measures the input real power and output power in
order to compute the efficiency of your power supply

« Recommend to use 4CH models.(Efficiency=Pout/Pin*100%.)

« Testitems: input power (W), output power (W), efficiency (%).

« To probe (L)and (N)of AC input by differential probe and (L) by current
probe; another dlfferentlal probe and current probe to probe DUT
output as well. |

ey
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Switching component analysis

IGBT or MOSFET

« SOA(safe operating area)
« Switch loss

* Modulation
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Safe Operation Area (SOA)

« Switching components are tested for maximum voltage and
current safety specifications

« Define as drain-source voltage, drain current and time
duration conditions over which the device can be expected to
operate without self-damage.

Maximum Current

Maximum Power

SOA

Maximum Voltage

T T T '
\
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SOA

‘The safe operating area (SOA) plot is a graphical technique for evaluating
a switching device to ensure that it is not being stressed over its maximum
specifications

‘Use GDS-3000A long memory depth to plot SOA, the user will easy to
observe where the device is abnormal.

*To use differential probe to probe Drain and Source and current probe to
probe Source of IGBT or MOSFET.

?-+_r
[P i
g 7]
S
G
@ L J
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1M pts Z2G5al s Auto 17 Hov 2828 11:44:57

o o o

s0n € @y

S0A Mask Test Passed
Wawveforms Acquired 755
Failing Samples H

II i

i 1

.

-}
II. 1
[ T,
-: 1

@ = 200mA B.ooogEs | € £ 0 ey
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Switching Loss

OFF State Turn-on ON State Turn-off OFF State
Region Region

Vdsi(t)

|
|
|
|
|
|
P

Turn-off
loss

Turn-on

loss

I
|
|
|
|
Conduction loss |
I
|
|

1

I

I

I

I

I
——————————— ﬂ————————————

1 |

I I

| 1

I I

I 1

I I

I I

I I

I 1

I

Ti T2 T3 Ta Ts

t

« To analyze the voltage drop and current flowing through the switching device
(MOSFET or IGBT) in the power supply to measure the switching loss of the
device.

* Including Turn-on switching loss, Turn-off switching loss and Conduction loss.
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Switching loss

« Test items: power loss(W), energy loss(J), Rds(on)/Vce(sat)
 To use differential probe to probe Drain and Source and
current probe to probe Source of IGBT or MOSFET.

Jlossiis
i} € GPES 000
Ofl-=me s o
Olegec2Oa
= 0000
:|20000
+._/VW\ l'>l i ='
D +
M\
| L
PWM = =
-
S
1) /M
- @ ]
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Switching loss

1M pts ?.5G5a/s X e Stop 81 Jan 2828 82:27:49
owltching Loss .

Fower Loss Mean
Taon 47 . S5Hm
Toff 42, 11m
Landuction g0 1%m
Tokal 135)8m

Energy||Losz
Thar S561FR
Toff 492 75N
Condeat i on 544, 2n
Total 1.593u

RDSCon) S86m -——= +--- iy

YCECsat) ==== s=== LW 20.0
(R — i ) j——— o p—— =

0
0 o

= 188Y & = 2ABmA 1Hu= B.A0ARAs | € Jey

Conduction

Calculati ,
: EED; Lo Display Screen

Define Reference Meas. LGating

Inputs Levels
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Modulation

« Measure the turn-on and turn-off time information of the PWM signal

in switching device(MSOFET or IGBT)
« Test items(plot): Pulse width vs Time, Working period vs Time,

Duty cycle vs Time and Frequency vs Time
- To use current probe to probe Drain and differential probe to probe

Gate and Source of MOSFET or IGBT.

1
———o
U/
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Modulation

188k pts EREMSas s b ™ Stn 11 Mow -~~~ = = --
P p
Type

Type
+l1dth

100
I, I ] i | ] Position
[ 0
j f @ ~1.76Div
II}. m Imitsdiw
’ 23.8937%kHz
== SHEmA 2Bus 498, B36ns | &% F

Sus

Define Source Modul ation Feference

Inputs=s W1 Type Level=
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Modulation

Explanation of the schematic diagram of the previous modulation display
When the measurement is +width, and input a modulation signal whose width gradually
decreases, then the math waveform will show a gradual downward trend. Each large division
of this math is 1us, and the actual W|dth Is: the number of d|V|S|ons xlus

U 188k pts 165 25 Jul 2828 22:95:06

Type

- w A N

+lidth
400rm

100w
|
Position
() -2.vaniv
: 0tm
Umitsdiw

m F\_}"’ ¥ ¥ 186, 181kHz .
© = 18.8v @ = 50.00A 18us @ f s

Lefine Source Modul ation Reference

Quit
bRpUTES Tupe Levels i

Measure trend waveform of +width
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Frequency Response

« PSRR(Power supply rejection ratio)

« Control loop response
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Control Loop Response

« Bode analysis performs a gain/phase plot over a specified frequency
sweep

« Test items: Bode Gain and Phase

« To use differential probe to probe input/output side of DUT, connect
AWG to DUT input. TTEFETE

- -
GEN1 GEN2

SCOPE :
CH1 CH2 F=NN0[0]0)]

Tl

L Injection Transformer

GWINSTEK. BRRIEERGERAD



B oy
pors ppa
eyl
Ia8
=7
=178

=27-68

188Hz

[1]: (-28. BAdE
[2]: (8. 3344dE
Mo (28, 33dE

Control Loop Response

HZ
Control Loop Response

18k 188k

. 488, dkHz) GM: -25. 48dBE592, SkHz
. 23, 8B8kHz)
. 375, BkHz)

A3 Dec 2H19 16:12:81

Can be used to characterize the stability of your power supply

GYINSTEK.
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PSRR

« The power supply rejection ratio(PSRR) test is used to confirm that the
power supply equipment suppresses ripple noise in different frequency
ranges.

« Testitems: Frequency and PSRR (dB). PSRR=20log(Ripple in/Ripple out)

 To use differential probe to probe input and output by CH1 and
CH2.AWG aenerator to DUT input.

S 000 =
O e 000 =
000

°

PSRR

® Regulator ®
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18k pts aHAMSas=s M Zus H B, HHHHHES M Trig'd 18 How 2A2Z8 1@:28:39

LEH by ik B ] . q T 3 hokin . 13 I (i Lk Ty
i R A Gt R
¥ L] LLELLELLEALL ) LLLEELELLRLLLELEEELELIAT LY Iiil\ilul:II|lulnlu“'n“iﬁl!'ll'l“!'i'lﬂ'l!!!!

1% 1 Ak :I||III|||IIII||I|||||Il||I||||||'|I
RRELRRRELRERELEELRCRELEL EELEELEL] [1 LELELELELE et e T EE R T LELE ERRLEATEELEL ERRLRETLERRLELE!

312.5khz

(:) = Frequency

28, BArHz
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B-H curve

« Bis "magnetic flux density "and His “magnetic field strength” .

« B-H curve plots are often used to verify the saturation of the
magnetic component

« Test items: measure the voltage and current flowing through the
magnetic component and draw a B-H diagram.

« To measure primary side(N1) voltage by differential probe and test
secondary side(N2) current by current probe.

B Flux Density Olez O o
—@ so09s
,P Satuaration S e eneses 2|eQO00
Retentivity . T T e ;
—— b Py i .1 2.1 O, '
’ A —4
’
’
’
Coercivity ’
’
-H — 0 @ H
Magnetizing Force Magnetizing Force
in opposite direction
.«
Saturation B Flux density
in opposite direction - in opposite direction
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B-H curve

Magnetic field strength H=1* (N /L)
Magnetic flux density B = [V/(N*A)

Saturation

Setup:

N: #% B [ 2 (Windings)

L: #% i & E (Magnetic length)
A: £ & (Cross Section Area)

The goal is to avoid saturation and operate in the linear region of the
hysteresis curve
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B-H curve

188k pts 1G5a/= H1 Jan ZHZH HG6:33:56
i | I I i I R

(N O N Y G Y Y O G o

B-H curve #B(Y¥:B) &E(X H)

B: 18 AT diw
H: 1. HHHm

e, @/ 194, 458Kz
& = 5.68Y €& = 1.66A 18us B AARERs | €% f 18,6V oC

B-H curve plots are often used to verify the saturation (or lack thereof) of the
magnetic elements in a switching supply.
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Built-in DC Power Adapter for current probe

W 7/ For GCP-530 or GCP-1030 usage, its not necessary to purchase
— — GCP-206P or GCP-425P.
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Power Analysis Demo APP

GDS-3000A provide 3 Demo functions for Power Analysis

Including Harmonics, Switching loss, B-H curve and transient response
«Connect CH1 to AWG GEN1 and CH2 to GEN2 by BNC cable

*Press APP>Demo>F1 key >use Variable to select Power analysis
*Press F2 or F3 to select demo 1~4

‘Press F4" Run” to execute power analysis demo.

18k pts 186MSas s Auto 19 Aug 2821 15:56: 61

RAnalog

Digital

@ = 1aonY

Mount

il Remote Disk
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1.Harmonics Demo

W 100k pts  SBkSa/s i &
IEC 61888-3-2 Harmonics, Class A

Household app., audio equip., dimmers,non-portable tools are applied.

Freq Mag Mag Limit Pass Max all 288% POHC
RMS Fail Windows Limit Limit
(Hz) (%) (R) (R) (R)

59.95 99.8 27.6m —-—— n/a 27.6m n/a n/a

2 3

118%
48. 6mA
Pass
3.89mA
251mA

== 50.0V @ == 50.0mA 2008ms

Test to

Standard Display
IEC

Define

Inputs

GYINSTEK.

2028 B3:83:56

Standard

None

IEC 61888-3-2
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Power Analysis Demo APP

2. Switching Loss of SMPS:

Demo

Switching loss of SMPS

Instructions:

1.Wire
2. Press

output to the input of
to proceed.

188M5a/=

respectively.

Diff.
Probe

Current Probe

Connections diagram for the Switching Loss measurement

== 1H@Hm"\

Hpp

GYINSTEK.

18us

Mount
Femote Disk

Auto 19 Aug 2H21 15:56:19

OOmT

] Demo

Anal o
? Power Analysis

Digital Mode 2
F

Generator //\\
Videao o
Ch Decode
A RWG “{;&

SH

Power Hnalysis

-300m

0.ooo0as | €% F
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2.Switching Loss Demo

18k pts 2BEMSa/ 5 ™. Trig'd 19 Aug 2821 16:25:56
Switching Loss '

Fower Loss Mean
Ton 23.51m
Toff 19, 92m
Conduction 258, 1m
Total al1. Em

[AKG JG1 AW G2 g™ 1] 77.9891kHz
@ = 200V @ = 2000A Sus p.ooons | €8 32w

Define Reference Canduction Meas. Gating

Calculation .
Inputs Levels Display

TR Screen
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Power Analysis Demo APP

3. B-H curve of transformer:

F,

1Ak pts 18@M5a/ s ™ Trig'd 19 Aug 2@21 15:56: 45

OO

1 Demo

300 ]
E-H curwve of transformer ™ Power Analysis

Mode 3
Instructions:

1.Wire oJtput to the input of

respectively.
2.Press to proceed.

+
E )
Current Probe

-300m
Connections diagram for the B-H curwve measurement

3. 73155kHz

& = 196my 18us  ©.00000s| € f

- Mount
PP Femote Disk

GYINSTEK.
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3.B-H curve Loss Demo

188k pts 1G5a/= IHL Trig'd 19 Aug 2821 16:24:55

s LA 1)
i deed” Ol Il

E-H curve @BY:B) @E(X:H)

B: 18.8T/diw
H: 1.HHA/m

A 184, 433kHz

€ = 5.600Y @ = 1. 66A 18us= B.606060s | € F 2Ry

GYINSTEK
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Power Analysis Demo APP

3. Transient response:

Ll g 16k pts 28MSar s Il Trig'd @3 Hov 2821 14:@3: 4@

TN

Demo

Transient response

Instructions:
1. Hire output to the input of respectively.
Z.Press to proceed.

Current Probe
+

I i
PLIM

[ -600m
2 Cofrections "diagram Tar the Trahsient measurement AAHz

@ = zoonY @ = ZoEmY SAus  0.00008s | @

Mount

App Femote Disk
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4.Transient response demo

18k pts ZHMS5a4 s 'L Trig'd B85 Hov 2821 14:17:48

TN

Transient

Yalue 169, dus

[Z: Huﬂ—r‘—hAJhJ G0
o @ G2 288, ABEHz

& ~v ZemY @& = Z2BEmA aHus 260, BAPus | € f  6BEmA oc

Define Duration Owershoot

Setu Quit
Inputs SHA, Aus 18, 8% g
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