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SAFETY INSTRUCTIONS

This chapter contains important safety instructions
that you must follow when operating GDS-2000
and when keeping it in storage. Read the
following before any operation to insure your

safety and to keep the best condition for GDS-2000.

Safety Symbols
These safety symbols may appear in this manual or on GDS-2000.

Warning: Identifies conditions or practices that

FAY
f"j ' \
/= WWARNING  1d result in injury or loss of life.

,"| Caution: Identifies conditions or practices that
7+ VCAUTION  4u1d result in damage to GDS-2000 or to other
properties.

DANGER High Voltage

Attention Refer to the Manual

Earth (ground) Terminal

@ Protective Conductor Terminal

GYINSTEK
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Safety Guidelines

General
Guideline

/I cauTion

o Make sure the BNC input voltage does not
exceed 300V peak.

o Never connect a hazardous live voltage to the
ground side of the BNC connectors. It might
lead to fire and electric shock.

o Do not place any heavy object on GDS-2000.

» Avoid severe impacts or rough handling that
leads to damaging GDS-2000.

« Do not discharge static electricity to GDS-2000.

o Use only mating connectors, not bare wires, for
the terminals.

o Do not block the cooling fan opening,.

o Do not perform measurement at power source
and building installation site (Note below).

» Do not disassemble GDS-2000 unless you are
qualified.
(Measurement categories) EN 61010-1:2001 specifies the

measurement categories and their requirements as follows. GDS-
2000 falls under category 1.

e Measurement category 1V is for measurement performed at the
source of low-voltage installation.

e Measurement category Il is for measurement performed in the
building installation.

e Measurement category |l is for measurement performed on the
circuits directly connected to the low voltage installation.

e Measurement category | is for measurements performed on
circuits not directly connected to Mains.

Power Supply

/T WARNING

o AC Input voltage: 100 ~ 240V AC, 47 ~ 63Hz

» The power supply voltage should not fluctuate
more than 10%.

o Connect the protective grounding conductor of
the AC power cord to an earth ground, to avoid
electrical shock.
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Fuse

/1N WARNING

Fuse type: T2A/250V

Make sure the correct type of fuse is installed
before power up.

To ensure fire protection, replace the fuse only
with the specified type and rating.

Disconnect the power cord before fuse
replacement.

Make sure the cause of fuse blowout is fixed
before fuse replacement.

Cleaning GDS-
2000

Disconnect the power cord before cleaning.

Use a soft cloth dampened in a solution of mild
detergent and water. Do not spray any liquid.

Do not use chemical containing harsh material
such as benzene, toluene, xylene, and acetone.

Operation
Environment

Location: Indoor, no direct sunlight, dust free,
almost non-conductive pollution (Note below)

Relative Humidity: < 80%
Altitude: < 2000m
Temperature: 0°C to 50°C

(Pollution Degree) EN 61010-1:2001 specifies the pollution degrees
and their requirements as follows. GDS-2000 falls under degree 2.

Pollution refers to “addition of foreign matter, solid, liquid, or
gaseous (ionized gases), that may produce a reduction of dielectric
strength or surface resistivity”.

Pollution degree 1: No pollution or only dry, non-conductive
pollution occurs. The pollution has no influence.

Pollution degree 2: Normally only non-conductive pollution
occurs. Occasionally, however, a temporary conductivity caused
by condensation must be expected.

Pollution degree 3: Conductive pollution occurs, or dry, non-
conductive pollution occurs which becomes conductive due to
condensation which is expected. In such conditions, equipment
is normally protected against exposure to direct sunlight,
precipitation, and full wind pressure, but neither temperature
nor humidity is controlled.

GUYINSTEK GDS-2000 Series User Manual

Storage ¢ Location: Indoor
environment | Relative Humidity: < 85%

o Temperature: 0°C to 50°C

Power cord for the United Kingdom

When using GDS-2000 in the United Kingdom, make sure the power
cord meets the following safety instructions.

NOTE: This lead/appliance must only be wired by competent persons

...f'j !."""--\WARNING: THIS APPLIANCE MUST BE EARTHED

IMPORTANT: The wires in this lead are coloured in accordance with the
following code:

Green/ Yellow: Earth
Blue: Neutral
Brown: Live (Phase)

As the colours of the wires in main leads may not correspond with the
colours marking identified in your plug/appliance, proceed as follows:

The wire which is coloured Green & Yellow must be connected to the Earth
terminal marked with the letter E or by the earth symbol '=or coloured Green
or Green & Yellow.

The wire which is coloured Blue must be connected to the terminal which is
marked with the letter N or coloured Blue or Black.

The wire which is coloured Brown must be connected to the terminal marked
with the letter L or P or coloured Brown or Red.

If in doubt, consult the instructions provided with the equipment or contact
the supplier.

This cable/appliance should be protected by a suitably rated and approved
HBC mains fuse: refer to the rating information on the equipment and/or
user instructions for details. As a guide, cable of 0.75mmz2 should be
protected by a 3A or 5A fuse. Larger conductors would normally require 13A
types, depending on the connection method used.

Any moulded mains connector that requires removal /replacement must be
destroyed by removal of any fuse & fuse carrier and disposed of immediately,
as a plug with bared wires is hazardous if a engaged in live socket. Any re-
wiring must be carried out in accordance with the information detailed on
this label.
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GDS-2000 Series Overview

G ETTING STARTED oeries ineup

GDS-2000 series consists of 6 models, divided into 2-channel and 4-
channel versions.

This chapter describes GDS-2000 in a nutshell,

including its main features and front / rear panel Model name Frequency Input Ext. trigger  Advanced

introduction. After going through the overview, bandwidth  channels input delay trigger

follow the Set Up section to properly set up

operation environment. GDS-2062 60MHz 2 Yes Yes
GDS-2102 100MHz 2 Yes Yes
GDS-2202 200MHz 2 Yes Yes
GDS-2064 60MHz 4 No No
GDS-2104 100MHz 4 No No
GDS-2204 200MHz 4 No No

The differences between 2 and 4 channel model appearance are in
the horizontal key, trigger key, variable knob, and external trigger

input layout.
GDS-2000 series  SerieS lNeUP ......uvvviiiiiiiiiii e 10
overview Main Features..........cceviiiiiiiiiiiiccc 11 2-Channel model 4-Channel model
Package Contents................cccceiiiiiiicciiincce 12 S S S P { (E ) G D G BN PN
° COCJCIJC I Variable S — :] C_— Horizontal
Appearance GDS-2064/2104/2204 Front Panel ................... 13 e knob koh 5 e key"‘@
GDS-2062/2102/2202 Front Panel .................. 13 <« >
Rear Panel 17 Oy O & o O O sO s
earl anel ... CH1 3 CH2 E:;;iggtbal Iggﬁ(i;b cH1 O cH2 CH3 CH4
Display «oovvveiiic 19 . o
O O O O U
Set Up Tilt Stand ...oveni 21 ( 1 (/\ P — . W
POWET UP .t 22 @ @ o) E@]al chi i chz < CHa ) Cra
First Time USE ....ooovvvviiiiiiiiiicce 23 Input = Input Trigger input ~ Input ineut~ et
Input
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Main Features

Performance

High sampling rate: up to 1GS/S real-time,
25GS/ s equivalent-time

Deep memory: 25k points record length

Minimum 10ns peak detection

Feature

Wide selection range: 60MHz to 200MHz
bandwidth, 2 or 4 channels

Powerful display: 5.6 in. color TFT, wide
viewing angle, 8x12 divisions waveform
support

Battery operation

Automatic measurements: maximum 27 types
FFT analysis

Triggers: Edge, Video, Pulse Width
Advanced Delay trigger (for 2CH model only)
Program and play mode

Color printout of display contents

Go-No Go test

Built-in Help

Interface

USB host port: front and rear panel, to printers
and storage devices

USB slave port, RS-232C port, GPIB port
(option): for remote control

USB slave port for PC software connection
Calibration output

Go-No Go output

External trigger input (for 2CH model only)

11
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Package Contents
Check the contents before using GDS-2000.

Opening the box

Contents

e Main unit

e Probe set
GDS-2062: GTP-060A x 2
GDS-2064: GTP-060A x 4
GDS-2102: GTP-100A x 2
GDS-2104: GTP-100A x 4
GDS-2202: GTP-250A x 2
GDS-2204: GTP-250A x 4

e Power cord

o User manual (this document)

Note

12

« For detailed specification of probe, see pagel68.

o Program manual, PC software, and USB driver
are downloadable from GWInstek website. Visit
www.gwinstek.com.tw, GDS-2000 corner.
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Appearance

GDS-2064/2104/2204 Front Panel

LCD display F1-F5 Variable ON/STBY Main keys Trigger Horizontal
keys \\_knob \ key \ , ke;; & knob _key

=== "“ O:‘ % Horizontal

AN

X

N

O onzrer =) .2 Position

O O\ knob

aaaaaaaaa e M~ Time/Div

QO OO Q| knob

@ im | EJ\ DDDDDDD NVertical
A= I Position

s E—

knob

Channel
key

[GWINSTEK Gos-210a )

/

) i l 7 7 .
Probe comp. Menu USB Math  Ground CH1-4  Volts/Div
output On/Offkey  port  key terminal  input knob

GDS-2062/2102/2202 Front Panel

LCD display F1-F5 ON/STBY Vertical Math Main Horizontal Variable
keys key Position key keys Position knob
knob | | / knob

Z

N\

X

\

Trigger
knob

Trigger
’menu key

||_Horizontal
menu key

Time/Div

[GwINSTEK Gos-210= f\knob

7 1 I \ N\
Prébe comp. Menu USB Volts/Div CH1,2 Ground CH1,2 Ext. trigger
output On/Off key port knob input  terminal key input

13
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LCD display

F1 ~ F5 function
keys

Variable knob

On/Standby key

Acquire key

Display key

Utility key

Hardcopy key

Program key +
Auto test key

14

TFT color, 320 x 234 resolution, wide angle view

LCD display.

mr\,m Activates the functions which

VARIABLE

© O

© oN/sTBY

Acquire

Display

Utility

Hardcopy

Program

Auto test/Stop

appear on the left side of the LCD
display.

Increases/decreases value or
moves to the next/previous
parameter.

Switches between the power On
state (green indicator) and standby
state (red indicator). For power up
sequence, see page22.

Configures acquisition mode
(page84).

Configures display settings
(page90).

Configures or shows hardcopy
(pagel25), printer configuration
(pagel4b), interface (pagel49),
system info (pagell5), date/time
(pagell6), menu language
(pagell5), Go-No Go (page68),
calibration (pagel57), and probe
compensation (pagel58).

Prints out display image (pagel45)
or transfers data to USB flash
drive (pagel25).

Edits, runs, and stops program
operation (page77).
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Cursor key

Measure key

Help key

Save/Recall key

Auto Set key

Run/Stop key

Trigger menu key

Trigger knob

Horizontal menu
key

Horizontal
position knob

Time/Div knob

Cursor

Measure

Help

Save/Recall

Auto Set

Run/Stop

MENU

LEVEL

%

HORI
MENU

<« POSITION P>

TIME/DIV

Configures and runs cursor
measurements (page59).

Configures and runs automatic
measurements (page54).

Shows Help contents on the LCD
display (page45).

Saves and recalls waveform,
image, and panel setup (pagel18).

Finds signals and sets the
appropriate horizontal / vertical /

trigger settings (page48).

Freezes (Stop) or continues (Run)
signal acquisition (page49).

Configures trigger settings
(pagel05).

Sets trigger level (pagel05).

Configures horizontal view
(page94).

Sets the horizontal position of
waveforms (page94).

Selects the horizontal scale
(page9b).

15
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Vertical position
knob

Channel menu
key

Volts/Div knob

Input terminal

Ground terminal

Math key

USB host port

Menu On/Off key

Probe
compensation
output

External trigger
input

16

POSITION

.

CH1

VOLTS/DIV

CH1

Sets the vertical position of
waveforms (pagel01).

Configures the vertical scale and
coupling mode for each channel
(pagel01).

Selects the vertical scale (pagel01).

Accepts input signals. Input
impedance: IMQ+2%.

Accepts the DUT ground lead for
common ground.

Configures and runs math
operation (page63).

TypeA, 1.1/2.0 compatible. Prints
out display image (page145) or
transfers data (pagel18).

Shows or hides menu in the LCD
display (page93).

Outputs 2Vp-p, square signal for
probe compensation (pagel58) or
demonstration. Can be used for

generic purpose (pageb52) as well.

For 2ch model only. Accepts
external trigger signal (pagel05).
Input impedance: IMQ+2%.
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Rear Panel
Power Powercord Fuse RS232C port Optional
switch socket / socket GPIB port
\ / /

/
Calibration Go-NoGo USBhost USBslave Optional
output output port port battery packs

Power switch H Power switch turns the main power
on () /of Q.
Power cord n(h/ (O)

socket Power cord socket accepts AC
mains, 100 ~ 240V, 50/ 60Hz.
Fuse socket
A —

Fuse socket holds AC main fuse,
T2A/250V.

For power up sequence, see page22.
For fuse replacement procedure, see
pagel63.

RS232

RS232C port Accepts DB-9 R5-232C connector

for remote control (pagel50).

GPIB port ® @ Accepts 24 pin male GPIB connector

(optional) for remote control (pagel52).

17
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Battery packs Holds 2 packs of Li-lon battery for portable usage

(optional) (pagelb55).
USB slave port <~
USB host port <

=

GO /NO GO
(Open collector)

Go-No Go output

()

Calibration CAL
output

©

18

Accepts typeB connector for remote
control (page149) or PC software
connection. USB 1.1/2.0 full speed
compatible.

Accepts typeA connector for
display image printout (page145) or
data transfer (pagell8).
Simultaneous use with the front
panel host port is not allowed.
TypeA, 1.1/2.0 full speed
compatible.

Outputs Go-No Go test result
(page68) as 10us pulse signal.

Outputs the signal for vertical scale
accuracy calibration (pagel57).
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Display
Power Interface Date/Time or Trigger Acquisition
source Memory Bar status mode
==t I =0 Wl CH1
Image |l A — : - :
Coupling
Recall [ USSR S SO TS SRR S
................................................ Iﬂ"l"Elt
............................................ off ML
BW Limit
off ML
....................................... Probe
Waveform Lo el e ¥1
Display IS ; : L
mode MEII EDGE . 3
CH1 = .H: C L]
Channel Timebase  Trigger Waveform
status configuration frequency
Waveforms Shows input signal waveforms.

Channel 1: Yellow

Channel 3: Pink
Power source ik AC main is the source.

[} Battery (pagel55) is the source.

L (Ml AC main is the source: battery is

installed as well.
Image recall E:H

Channel 2: Blue
Channel 4: Green

The “R” indicator shows that the
display shows pre-recorded image,
not signal waveform.

Interface Shows the active interface for remote connection
(pagel48) and PC software connection.

19
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o USB
ofzjo RS-232C
8 GPIB (optional)
Date/Time Arolan 2 LI5S Current date and time (pagel16).
Memory bar EAAAAAAAT The ratio and the position of the

Trigger status

Acquisition mode

Input signal
frequency

Trigger

configuration

Channel status

20

displayed waveform compared
with the internal memory (page94).

Trigd Triggered.

Trig? Not triggered, display not updated.
Hut.o Not triggered, display updated.
STOF Trigger stopped. Also appears in

Run/Stop (page49).
For trigger details, see page105.
i Normal mode
I Peak detect mode
IL Average mode
For acquisition details, see page84.

@9, 9790z ohows the input signal frequency.

£ 2EHz Indicates the frequency is less than
20Hz (lower frequency limit).

BCH1 EDGE i Trigger source, type,
BCH1I UIDED P slope. (Video trigger)

trigger source, polarity.
For trigger details, see pagel05.

CH1E == 28#ml.) Channel 1, bw limit On, DC
coupling, 500mV /Div

CH1 -~ SEEmL! Channel 1, bw limit Off, AC
coupling, 500mV /Div

For channel details, see page101.
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Set Up

Tilt stand

21
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Power up
Step 1. Connect the power cord to

the rear panel socket. (No
need when using the @
battery).

2. Turn On the main power

switch. I :On, o Off. n
3. The ON/STBY indicator
on the front panel turns @

red. @ on/sTBY
4. Press the ON/STBY key.

The indicator turns green @

and the display becomes @ on/sTBY

active in 6 ~ 8 seconds.

5. The power icon on the AC mains *=LF
upper left corner of the
display shows the power Battery C_1
source. When both AC
mains and battery are AC mains (battery
available, AC mains is also installed)
automatically selected. L] [mm=h

Note

22

GDS-2000 recovers the state right before the power
OFF. The default setting can be recovered by
pressing the Save/Recall key — F1 (Default Setup).
For details, see pagel36.
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First Time Use

Background This section describes how to connect a signal,
adjust the scale, and compensate the probe. Before
operating GDS-2000 in a new environment, run
these steps to make sure the instrument is
functionally stable and that you are comfortable : pundo
operating it. 3 :

1. Power On Follow the procedure on the previous page. 4. Select vector  Press the Display key, then F1 Display
) waveform (Type) twice to select the vector
2. Reset system  Reset the system by recalling Save/Recall waveform.
. ’ Type
the factory setting. Press the L S
Save/Recall key, then F1 Default e Vectors
(Default Setup). For factory Setup LB
setting details, see page44. .
2. Connect probe  Connect the probe to Channell input terminal and 5.Compensate  Turn the adjustment point on the probe to make
probe compensation signal output (2Vp-p, 1kHz probe the square waveform edge flat.

square wave).

Set the probe attenuation to x10.

alasaataaaala,

)

6. Start operation Continue with the other operations.

3. Capture signal - Press the Auto Set key. A Measurement: page46  Configuration: page82
(Auto Set) square waveform appears on
the center of the waveform. For Remote control: pagel48

Auto Set details, see page48.

23 24



GYINSTEK

QUICK REFERENCE

QUICK REFERENCE

This chapter describes GDS-2000 menu tree,
shortcuts to major operations, built-in Help access,
and default factory settings. Use them as a handy
reference to get a quick access to the functionality.

Menu tree / CONVENTION L.t 26
shortcut ACQUITE KEY ..o, 26
AULO SEEKBY covniiiiii e 26
Auto test/Stop Key ...oovveiiiii 27
CHL ~ A KEY vieiei e 27
CUISOT KBY..uiiiiieii e 27
Display KeY....ooovviiiiiieiii e 28
Hardcopy Key .....ooeeviiii 28
Help KeY con e, 28
Horizontal menu Key.........ooocovvvviiiiiiiicieeenn, 28
Math Key (1/2) cvveiiiiiiiii 29
Measure Key (1/2) ..o, 30
Program key (1/2) ..cocvvvviiiiiiiiiiiiiei e 31
RUN/STOP KEY .vviiiii e 31
Save/Recall key (1/9) coooeiiiiiiiiii, 32
Trigger Key (175) covvviiiiii e, 36
Utility Key (179) ..o, 38
Default setup Default Settings ......coovvviiviiiiiii e, 44
Help Built-in Help ..o, 45

25
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Menu Tree / Operation Shortcuts

Convention

F1 = Press F1

F1& = Press F1 repeatedly

F1~F4 = Select one from F1 to F4 and press it

F1_VARO = Press F1, then use the Variable knob

Auto Set = Press the function key itself (AutoSet in this case)

Acquire key

Acquire Select acquisition mode
F1~F3

ACQUIRE

Select average number (only in
average mode)

F3&

Select memory length

Normal

Peak

Detect
YT Y YIYNYYYER

Average m_ 2/ 4/ 8/ 16/ 32/
(F 5 g

64/ 128/ 256 F5<

 TTE—
500/25000 (1CH)

Mem Leng 500/12500 (2CH)
500 500/5000 (3/4CH)
N
Auto Set key
Automatically find signal and  Auto Set
set scale

Undo Auto Set (available for 5 F5
seconds)

26
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Auto test/Stop key

- — See Program key (page31)

CH1 ~ 4 key
CH1 Select coupling mode
F1&
Coupling F1 ~ | == | » | Turn waveform invert On/Off
----- F2&
nver! | = on/ Off o
Off M Turn bandwidth limit On/Off
BW Limit | gragpe On/ Off F3&
Off ML
Select probe attenuation factor
Probe | g=gy (™ 110/ x100 P
x1 F4&d
Cursor key
- Select cursor source channel
(4CH) CH1/ 2/ o=
CURSOR 3/ 4/ MATH
Source m_ (,\ig_m CH1/ 2/ Select active horizontal cursor
CHA1 e —— F2 ;]
Horizontal N |
w Li /7 1 Select active vertical cursor
ot

F3&d

A: 396.0us

f:2.525kHz

Vi 1.54V
Vai-480mV
A 2.00V

27
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Display key

- Select waveform display type
DISPLAY F1<

-3;7‘:: F1 Waveform accumulation On/Off
Acg:fmﬁe =) F2& F3 (display refresh when On)

Set display contrast

Refresh
ores Fa_VARO

Conlttast

Select display grid

= s

Hardcopy key

- See Utility key (page38)

Help key
Turn help mode On/Off  Help

Horizontal menu key

Select main (default) display
Hor. MENU F1
Main Select Window mode and zoom
. F2 . TIME/DIV D, F3
T~ Select windows roll mode
Zoom F4
Roll Select XY mode
<y F5

28
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QUICK REFERENCE

MATH

MATH

+

Operation m<

v

CH1+CH2

(4CH)
CH1+CH2/

CH3+CH4

(2CH)
CH1+CH2

Position

0.00 Div

2V

Unit/Div

Math key (2/2)

Select math operation (+/-/x)
F1<

Select channel combination
F2&

Set result position

F4-VARO

Math result vertical scale

F 4 F5-VOLTS/DIV D

MATH

MATH
Operation S
| G >
Source (4CH) CH1/2/3/4
CH1 (2CH) CH1/2
Window Flattop/
Hanning Rectangular/
Blackman/
Hanning
FPosition | g=grmy (124iv ~ +12div
0.00 Div
Unit/Div 20/10/5/2/1 dB
1dB /RMS Voltage

Select math operation type (FFT)
F1<

Select FFT source channel

F2&

Select FFT window

F3<

Select FFT result position
F4-VARO

Select vertical scale

F5<

29
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Measure key (1/2)
MEASURE MEASURE
Vpp " Tsource 1 m_[(4CH) CH1/2/ 3/ 4
1:204mV F1 (2CH) CH1/ 2/
220 — cnt (@CH)CH1/ 213/ 4
Vavg Source 2 ]
1:99.3mV - 2 (2CH) CH1/ 2/
2:4.282V CH2
Frequency Voltage -
1:1.000kH - 3 'n—'vmtage/T |me/DeIay]
2:1.500kH§ Vpp
1:50.00% P F 4
2:45.00% L‘ILLH -
RiseTime Previous
1:7.837 P - 5
2:&13632 | Menu
Select source channel 1 F1
Select source channel 2 o
Select measurement type |:3;I
Select measurement item VAR O or F4&
Go back to previous menu 55

Measure key (2/2)
“ Switch between Individual mode
and Display All mode
MEASURE DISPLAYALL a
Vpp Measure
1:204mV CH1
222{‘/-;’3; Select channel for Display All
1:99.3mV CH2 mode
2:4.28mV
Frequenc F1~F4
T o0t | e
élf;g;fle o Clear Display All mode
CH4
50.00% | (Al Fa
12000 | G |crimoce) G 5@
RiseTime
1:7.837 F5 OFF F5

30
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Program key (1/2)

QUICK REFERENCE

- Select Program Edit mode
PROGRAM F1<
> Edit S Select program ste
Play m< - P Cg) P
F2 - VAR
S
o1. Select edit item
e
Menu Setup F?,;I
Save edited program
F5
Save
Program key (2/2)
- - Select Program Play mode
F1<
PROGRAM
Edit Select program loop count
PPlay EZ F2 VAR OD
Cycl
g; | GB Select first step (From:)
From: 1| gy (120 F3¢& _vAR O
To: 4 (From < To)
Select last step (To:)
F3E_varRO
Start Start /stop program running
F5 (start), Auto test/Stop (stop)
Run/Stop key

Run/Stop

acquisition

Freeze/unfreeze signal

Run/Stop;I
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Save/Recall key (1/9)

SAVE/REC

Default

F 1
Setup -

Display To Display
e | > Rrete
Save To Save
Setup @ Setup
Save To Save

Waveform Waveform
More >
Recall default setup

Save/Recall key (2/9)

SAVE/REC
Save To Save
|mage @ Image
Save To Save
All @ All
Recall To Recall
Setup @ Setup
Recall To Recall
Waveform Waveform
Recall To Recall
L |mage @ |mage
F1

Display Refs.

Displ

o
Ref.A Off =)
Ref.B Off F3
Ref.C Off =
Ref.D Off F 5

32

Select Display Refs menu
F1<

Turn ref. waveform A On/Off
Fo&

Turn ref. waveform B On/Off
F3&d

Turn ref. waveform C On/Off
F4&

Turn ref. waveform D On/Off
F5<&
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Save/Recall key (3/9)

QUICK REFERENCE

Save Setup

Save
Setup

Destination
uUSB

Save

File
Utilities

(F 1

F 3 Memory/USB
m_> (USB only)
To File Utilities

Save/Recall key (4/9)

Select Save Setup menu
F1&

Select destination

F3& _vAR O

Save setup

F4

Go to USB flash drive contents
edit mode

F5

Save Waveform

Save
Waveform

Source

Destination
USB

Save

File

Utilities

(4CH) CH1/2/3/4
Ref A/B/C/D
(2CH) CH1/2
Ref A/B/C/D

B Memory/USB/
Refs.

(USB only)
To File Utilities

Select Save Waveform menu
F1€2

Select waveform source
F2&

Select waveform destination

F3E VAR

Save waveform
F4

Go to USB flash drive contents
edit mode

F5
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Save All

Save
All

Ink Saver
Off =

Destination
USB

Save

File
Utilities

@

(USB only)
To File Utilities

Save/Recall key (6/9)

Select Save All menu
F1<

Turn ink saver On/ Off
F2 &

Select destination
F3< _vARO

Save all

F4

Go to USB flash drive contents
edit mode

F5

Recall Setup

Recall
Setup

Source
USB

Recall

File
Utilities

34

F 2 USB/Memory

-

(USB only)
To File Utilities

Select Recall Setup menu
F1&d

Select setup source

F2& . vaRO

Recall setup

F4

Go to USB flash drive contents
edit mode

F5
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Save/Recall key (7/9)

Recall Waveform

Recall
Waveform

Source
uUSB

Destination

Recall

File
Utilities

(F 1

F 2

USB/Memory

(USB only)
To File Utilities

Save/Recall key (8/9)

Select Recall Waveform menu
F1&

Select waveform source

F2& _vARO

Select waveform destination
F3& _varO

Recall waveform

F4

Go to USB flash drive contents
edit mode

=5

Recall Image

Recall
Image

Source
USB

Ref Image
Oon mm

Recall

File

Utilities

F

F

F

B

To File Utilities

Select Recall Image menu
F1&

Select image source
F2-vARQ

Show or recall image
F3&d

Recall image

F4

Go to USB flash drive contents
edit mode

F5
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Save/Recall key (9/9)

File Utilities

Select file/folder or enter into
sub folder

- VAR O - F1
FILE UTILS KEYPAD
Enter Create new folder or rename
Select Character folder/ file
New Back
Folder ma Space rFi\ii)(Enter new folder or rename
Rename | (ED-> VAR O F1 (Enter character)
Delete Save F2 (Backspace)
Previous Previous F4 (Save new folder)
Menu _|_Menu F5 (Go back to previous menu)
Delete folder/file
F4
Trigger key (1/5)
Video Select Video trigger type
e
TRIGGER Select trigger source
~ Type
vitoo~ | (DS F2 &
Sg‘::e m-[ g:%/sm ] Select video standard
St;;gacrd m—[NTSC/SECAM/ PAL] F3<
- Select video polarity
Polarity
= Y e Ta
o E ) o
Line Field 1/ Field 2 . .
m‘[ ~263 (NTSC) ] Select video line
1~313 (SECAM/PAL
F5< _vaR O
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Trigger key (2/5)
Edge/Pulse Select Edge/Pulse trigger type
e
TRIGGER Select trigger source

Type S

Pulse m< - sz

Source 4CH) CH1/2/3/4/Line | Select trigger mode

CHA1 2CH) CH1/2/Ext/Line

F3&

Mode Auto/ Normal/

Auto Single Select pulse trigger condition
When < | gegyn >/</=]# and pulse width

20.0ns 20ns~200us

F4E _varRO

Slope / .
; To Slope/Coupling
Coupling m_> Go to slope/coupling menu
F5
Trigger key (3/5)
(2CH Only) Select Delay trigger type
@
TRIGGER Select time delay mode and delay
Type m< o length
Dela -
o F2 VAR
By Tims | g
100ns Select event delay mode and
2
-~ TTL: 1.48V/ F3_VARO
— | BE8 ECL:-1.35v
T User: -12~+12V Select external trigger type and
Slope/

B

To Slope/Coupling ~ adjust trigger level (User type)

Coupling
F4 VAR

Go to slope/coupling menu
F5
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Trigger key (4/5)
Slope/Coupling Select trigger slope type
o
TRIGGER Select trigger coupling mode
Slope | g=m =) €
J__ Select Frequency Rejection
Coupling _— ~ ] —
........ F3<&d

Rejection | gmgp LF/ HF/ off | Turn Noise Rejection On/Off

, , F4&d
Noise Rej| g=gn On/ Off ,
Off mm Go back to previous menu

Previous F5
F5
ver | D

Trigger key (5/5)

Set Holdoff time
F1.VARO

:

Set Holdoff time to minimum

-,

Turn Auto Level trigger On/Off

- F5&

— |- )
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Utility key (1/9)

UTILITY
Hardcopy
Menu

Interface
Menu
)
Off s
Language
English

More

Go to Hardcopy menu
F1

m_> To Hardcopy menu GO to Interface menu

m—> To Interface menu

Yy W] Select buzzer sound
A 1 Off F3 3
English/Chinese(S
Chinese(T)/Spanish ] Select language
Korean/ etc E 4@
Go to other menu
F5<

Utility key (2/9)

UTILITY
Self CAL
Menu
System
Info.
Go-NoGo
Menu
NoGoWhen

Start Vertical calibration

F1-F1

) Show system information
F2
Go to Go-NoGo menu

@ To Go-NoGo menu F3;|

Select NoGo condition

F4&d
m< > Go to other menu

F5
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Hardcopy
H-COPY

Function Savelmage/
Save All SaveAll/ Printer

Ink Saver On/ Off
Off mm

(Printer only)
Gray. Color Portrait/
Portrait Gray Portrait
Ratio (Printer only)
50% 5~75

Previous
F5
Menu -

Utility key (4/9)

Select Hardcopy function
F1<

Turn Ink Saver On/Off
F2 &

Select printout color (only in
printout mode)

F3&d

Select printout ratio (only in
printout mode)

F4&
Run Hardcopy
Hardcopy

Interface Select interface
ity =
Type m_[R3232/ USB/ GPIB] Select GPIB address
RS232 N F2 VAR

(GPIB only)
Add1ress m_[ 1~30
(RS232C only) |
Baud Rate 2400/ 4800/ 9600/
9600 19200/ 38400 |

Stop Bit 4
=P ER (RS232C only)
2 1/2

Parity (RS232C only) )
None 0dd/ Even/ None |

Previous
F5
v | D

40

J Select RS-232C baud rate

Fo&
Select RS-232C stop bit

| F3€

Select RS-232C parity
F4&
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Utility key (5/9)

Go-NoGo

Go-NoGo

Template To Go-NoGo
Edit m_> Template menu

Go to Go-NoGo template menu
F1

Select Go-NoGo source channel

F2&

Source (4CH)CH1/2/3/4 | Select violating condition
“emr (2CH) CH1/ 2

— F3&

Violating STOP / STOP+(

Stop m-[CONtmue / Cont. +Eﬂ] Start/Stop Go-NoGo test
GoNoGo| (g xe

Off ==

Ra(')‘i°5 Go-NoGo test result

0 F5

Utility key (6/9)
Go-NoGo Template Select template
2 F1

Template

Max Max/Mln template)]
Source Max: Ref A/ W1~20
RefA Min: Ref B/ W1~20 )

Source (Auto template) |
o (4CH) CH1/2/ 3/ 4
— (2CH) CH1/ 2 )

Max/ Min/Auto J Select template source

23 _varO

Select template position or
tolerance

3 _varO

Save and create template

= F4

Go to previous menu

Posit

~rosttion (Max/Min template) |
3.00 Div -12Div ~ +12Div |
Tolerance (Auto template)
0.4% 0.4% ~ 40%

Save & 0.04div ~ 4.0div |
Create -

Previous

v | D

“ F5
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UTILITY

ProbeComp @ To Probe menu
Menu
Time Set )
m—> To Time set menu
Menu

v

Utility key (8/9)

Go to Probe Compensation
menu

F1
Go to Time Set menu

F2

Go to other menu

F5&7

Probe compensation

ProbeComp)|

1
Jur
1K 1k ~ 100k

Duty Cycle F 3 Ir only
50% 5% ~ 95%
Default
F 4
v |G
Previous
F5
vona | D

42

Select probe compensation signal
F1<

Set frequency for square wave
F2-VARO

Set duty cycle for square wave
F3-VARO

Default compensation signal
frequency

Fa4
Go to previous menu
F5
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Utility key (9/9)

Select date/time setting
F1<
Select day/month/year
F2& _vARO

( Select hour/minute

FP2E_VvARD

\ Save date/time setting

\ Fa4
Go to previous menu

F5

Time set

Utility

TIME SET

Date

Time
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Default Settings

Here is the factory installed panel setting which
appears when pressing the Save/Recall key—F1 Default

Save/Recall

(Default Setup). Setup
Acquisition Mode: Normal Memory length: 500
Channel Scale: 2V /Div CH1: On, CH2/3/4: Off
Coupling: DC Invert: Off
BW limit: Off Probe attenuation: x1
Cursor Source: CH1 Horizontal: None
Vertical: None
Display Accumulate: Off Graticule:
Go-NoGo Go-No: Off Source: CH1
Violating: Stop
Horizontal Scale: 2.5us/Div Mode: Main
Math Type: + (Add) Channel: CH1+CH2
Position: 0.00 Div Unit/Div: 2V
Math Off
Measure Sourcel, 2: CH1, CH2 Type: VPP, Avg, Freq,
Duty Cycle, Risetime
Program Mode: Edit Step: 1
Trigger Type: Edge Source: Channell
Mode: Auto Slope: ="
Coupling: DC Rejection: Off
Noise Rejection: Off
Utility Square wave probe, 1k, Hardcopy: save image,

(Di",

50% duty cycle
Sound: Off

Day: 1 ~ 31
Year: 2000 ~ 2037

ink saver on

GPIB, Address 8
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Built-in Help
The Help key shows help contents. When a

functional key is pressed, simple explanations of
its major functionalities appear on the display.

Applicable keys Acquire Cursor Utility Program

Display Measure Save/Recall Auto test/Stop

Auto Set Help ot CH1
Run/Stop Hardcopy MATH
MENU . MENU

(Trigger menu) ON!’ QFF

L

Panel operation 1. Press the Help key. The

display changes to Help
mode.
2. Press each key to access its Acquire
help contents. (example:
Acquire key)
3. Use the Variable knob to Up m Down
scroll the Help contents up VARIABLE
and down. @
4.

Press the Help key again to

exit the Help mode.
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M EASUREMENT

Basic Channel activation.............ccooviiiniiiiins 47
measurement AULO SEeL oo 48
RUN/STOP i 49
Horizontal position/scale ...........ccoocoeveiinnen. 50
Vertical position/scale...........ccooevvviviiiniinnenn, 51
Probe compensation signal................cccooeeieen 52
Automatic Measurement itemMS.......ccooeveiiiiiineiiiineecie, 54
measurement  ngividual MOGe .......o.vvveveeieeeeeeeeereeees 56
Display All mode .......cccooeviiiiiiiecee, 58
Cursor Use horizontal cursor ........c.ocoeeeiiiiiincennnenn, 59
MEASUrEMENt  Jge yvertical CUISOT........ocoveveveeeeeeeeeeeeeeesenennes 61
Math operation  Addition/Subtraction/Multiplication............... 64
BT e 66
Go-NoGo test Edit: Buzzer sound ........coooevvviieiiiiiiieeiiii e 69
Edit: NOGO When .......cooviiiiiiiieccee 69
Edit: Source signal...........ooooiiiiiiiii 70
Edit: Continue or stop after NoGoO .................. 70
Edit: Template (boundary) ........ccooovvivivinennnnn. 71
Run GO-NOGO teSt.....ccoevvviiiiiiiieceeee, 75
Program Edit program .......coooveviiiiiiiiee e 78
RUN program ........cccoooiiiiiiiii e 80
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Basic Measurement

This section describes the basic operations required in capturing and
viewing the input signal. For more detailed operations, see the
following chapters.

» Measurements — from page46

» Configurations — from page82

Channel activation

Activate channel To activate an input channel,
press the Channel key. The
LED turns On and the input
signal waveform appears on

[ CH1 J—»[ CH1 ]

the display.
De-activate To disable the channel, press [ CH1 ]_,[ CH1 J
channel the Channel key again. If the

display menu is different from
the Channel menu, press twice
(the first press shows the
Channel menu).

Default setup When the default setup is recalled (Save/Recall
key — F1), Channel 1 automatically turns On.
Channel 2, 3, and 4 becomes Off.

Auto Set The Auto Set (page48) does NOT automatically
activate the channels to which input signals are
connected.
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Auto Set

Background

Auto Set function automatically configures the
panel settings to position the input signal to the
best viewing condition. GDS-2000 automatically
configures the following parameters.

o Horizontal scale

Vertical scale

Trigger source channel

Panel operation

1. Connect the input signal to
GDS-2000 and press the
Auto Set key.

2. The waveform appears in the center of the
display.
Before After

~E  am i s I

Default : Default
Setup £l H Setup

oisplap, o Display |
Refs. Refs.

Save | i : Save |
waveform® 1 Waveform

More » H : More »

FRIN [} WOl EDEE 7 L] (] WO EDEE 7
THE =2y CHE == S0ony

3. To undo Auto Set, press F5 Slope /
(Undo). This feature is Coupling

available for 5 seconds after
Auto Set is activated.

Limitation

48

Auto Set does not work in the following situation.
 Input signal frequency is less than 20Hz
« Input signal amplitude is less than 30mV
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Run/Stop
Background By default, the waveform on the display is

constantly updated (Run mode). Freezing the
waveform by stopping signal acquisition (Stop
mode) allows flexible observation and analysis. To
enter the Stop mode, two methods are available:
pressing the Run/Stop key or using the Single
Trigger mode.

Stop mode icon When in Stop mode, the Stop icon
appears at the top of the display.

g ERERE ™

Freeze waveform
by Run/Stop key

1. Press the Run/Stop key
once. The waveform and
signal acquisition freezes.
To unfreeze, press the

Run/Stop key again.
Freeze waveform 2. In the Single Trigger mode, (Trigger)
by Single Trigger the waveform always stays
mode in the Stop mode, and is

updated only when the

Run/Stop key is pressed. gode

. ingle

For details, see page105.

Note: pressing the

Run/Stop key only updates

the waveform once - it does

not switch to Run mode

(continuous update).
Waveform The waveform can be moved or scaled in both Run
operation and Stop mode, but in different manners. For

details, see page94 (Horizontal position/scale) and
pagel01 (Vertical position/scale).
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Horizontal position/scale

For more detailed configuration, see page94.

Set horizontal ~ The horizontal position knob  Left Right
position moves the waveform left/right. g posimion p
As the waveform moves, the
memory bar appears on the top
of the display, indicating the
portion of displayed waveform " TL T
in the memory. \

Stop mode In the Stop mode, the memory bar
moves along with the waveform until
it reaches the end of the memory.
m -

H
+
+

Select horizontal To select the timebase (scale), e
scale turn the TIME/ DIV knob; left ‘/ Fast
(slow) or right (fast).

Range 1ns/Div ~ 10s/Div, 1-2-5 increment

The corresponding sampling rate appears on the
upper side of the display. The timebase indicator
appears on the lower side.

L 2SKEE . SEKS s

nﬂﬂmmnruw_”l

BZz2.5m= il ims W S86u=s

Stop mode  In the Stop mode, the memory bar
and waveform size changes
according to the scale.

’WW@NW‘ >~ 1ok 55
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Vertical position/scale

For more detailed configuration, see pagel01.

Set vertical
position

To move the waveformup or UP _ posiion
down, turn the vertical position C‘ Q
knob for each channel. v

Down
As the waveform moves, the fPositionciy=te. any
vertical position of the cursor 5_ AT CH.E —

appears at the bottom left
corner of the display.

Run/Stop The waveform can be moved
mode vertically in both Run and Stop
mode.

Select vertical
scale

. VOLTS/DIV
To change the vertical scale,

U
turn the VOLTS/DIV knob; left C

(down) or right (up).
Down
Range 2mV /Div ~ 5V /Div, 1-2-5 increment
| T S TP

The vertical scale indicator for
each channel on the bottom left ~Hi — {@E@ERL
of the display changes

accordingly.

Stop mode  In Stop mode, the vertical scale
setting can be changed but the shape
of the waveform does not change
until the next acquisition.
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Probe compensation signal

Background

This section introduces how to use | ==2Vv

the probe compensation signal for Il
general usage, in case the DUT
signal is not available. For probe

compensation details, see pagel58.

Note that the frequency accuracy and duty factor
are not guaranteed. Therefore the signal should
not be used for reference purpose.

Waveform type

Square waveform for probe
compensation. 1k ~ 100kHz, 5% ~
95%.

I

T Demonstration signal to show the
effect of peak detection. See page84
for peak detection mode details.

Demonstration signal to show the
effect of long memory. See page86 for
memory length details.

View
compensation
waveform

52

1. Connect the probe between the compensation
signal output and Channel input.

=== =ry3
H = oB8=90 O
. oSt S
" i olelelle
J@@ 0 ©::20
i !
2. Press the Utility key. Utility
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3. Press F5 (More) twice.
e

More
Wave Type
r | GED

4. Press F1 (Wave type)
repeatedly to select the
wave type.

5. (For square wave 1 only) Frequency
To change the frequency, 1K

press F2 (Frequency) and
use the Variable knob.

Low ¢ VHigh

VARIABLE

»

6. (For square wave I1I" only) |puty Cycle
To change the duty cycle, 50%
press F3 (Duty Cycle) and
use the Variable knob.

Range  1kHz ~ 100kHz

F 3

Downy” \Up

VARIABLE

o

Range 5% ~95%

Probe
compensation

For probe compensation details, see page158.
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Automatic Measurement

Automatic measurement function measures and updates major
items for Voltage, Time, and Delay type.

Measurement items

Overview Voltage type Time type Delay type
Vp LITL, Frequency w11 T FRR 371
Vmax Period 1 [ FRF "o
Vmin RiseTime 7 FFR 373
Vamp " FallTime X FFF JJ:‘:‘j:—L
Vhi [JUL +width  FF |RR oy
Vio AL -Width [ T T
Vaig Py Duyoyde FET |pr
Vrms LFF Jﬂi‘_ﬁ
ROVShoot ]
FOVShoot - fymem
RPREShoOt
FPREShoot ~™™™
Voltage Vpp - Difference between positive
measurement " and negative peak voltage
(=Vmax — Vmin)
Vmax - Positive peak voltage
Vmin Negative peak voltage
Vamp Difference between global
~ high and global low voltage
(=Vhi - Vlo)
Vhi Im Global high voltage
Vio Global low voltage
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Vavg - Averaged voltage of the first
cycle
Vrms . RMS (root mean square)
voltage
ROVShoot Rise overshoot voltage
FOVShoot Fall overshoot voltage
RPREShoot Rise preshoot voltage
FPREShoot - Fall preshoot voltage
Time Freq Frequency of the waveform
measurement
Period Waveform cycle time
(=1/Freq)
Risetime Rising time of the pulse
(~90%)
Falltime Falling time of the pulse
(~10%)
+Width Positive pulse width
-Width Negative pulse width
Duty Cycle Ratio of signal pulse
compared with whole cycle
=100x (Pulse Width/Cycle)
Delay FRR A1 _._ Time between:
measurement A L1 Source1 first rising edge and

Source 2 first rising edge

FRF 1. Time between:
PLAIL source 1 first rising edge and
Source 2 first falling edge

55

GYINSTEK

GDS-2000 Series User Manual

FFR M. Time between:
A L1 source1 first falling edge and
Source 2 first rising edge

FFF Pl Time between:
L1 Source 1 first falling edge and
Source 2 first falling edge

LRR H1 .. Time between:
TLAL source1 first rising edge and
Source 2 last rising edge

LRF A1 .. Time between:
TLPL source 1 first rising edge and
Source 2 last falling edge

LFR M. Time between:
ILAL Source 1 first falling edge and
Source 2 last rising edge

LFF M. Time between:
TPl Source 1 first falling edge and
Source 2 last falling edge

Individual mode

Individual mode shows five selected measurement items, two
channels each, on the menu bar.

View
measurement
result

56

1. Press the Measure key. Measure

2. The measurement results for two selected
channels appear on the menu bar, constantly
updated. Press F1 ~ F5 to change the
measurement item.
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ik oEZe  3@-Oct’@6 15:60  SEBE ™ |[MEASURE
: : : : H : : : : ¥Ymin
LAt e-szemy
: _ : : Ja-1.56u
........ S vave
: : : : 1:417ml F2
e e RS ==L %L
I T T T T Frequency
TN N |zdlssakhe
S T Paried
M X : : " 1:999. Sus
R S TR N -t v
............... LS N TS HlseTlme
L ca.mEd s C iRiaatus
MATH ] BCH1 EDGE 7 999.979Hz
CHL ==1U CHZ ==1u CHE == SEEm

Select
measurement
item

. The selection menu appears. | Source 1

. Press F3 repeatedly to select | voltage

(F 1
. Press F2 (Source 2) Source 2
(F 3

. Press F5 (Previous Menu) to | Previous

Press F1 (Source 1) CH 1
repeatedly to select the first
source channel.

repeatedly to select the CH 2
second source channel.

the measurement type: Vpp
Voltage, Time, and Delay.

. Use the Variable knob or ~ VARIABLE

press F4 repeatedly to select
the measurement item.

LILLL) G

T
&)

confirm the item selection Menu
and to go back to the
measurement results view.
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Display All mode

Display All mode shows and updates all items from Voltage and
Time type measurement.

View 1. Press the Measure key
measurement twice.

2. Press the channel for which
the measurement results CH1
need to be observed.

3. The results of Voltage and Time type
measurement appear on the display.

~F s@e  BE-Jan@6 17116 SEOR (L DISPLAY AL
Channel 1 CH1
CH 2
FPREShoot:  2.5ay  Umir —17-éml
Frequency:  1.78%kHZ  lawp: 32, 6ml) CH 3
Fer-iod: 553, Aus .
leelime  17e.gug  Unit  15.EmU )
156, Au. Uloe | —1&6.8ml)
CH4
295, 0UE  Yaug| -1 @Enl| o
2835, Bu: " 1
] s o St
oL 4T OFF
LB.600 =
MAIH HZ238us BCHZ EDGE  © 299, AFEH=
CH1 =—=28ml) CHz —=1u CH2 —=35@dnl) CH4 ==S@88m.)

4. Press F5 (OFF) to clear the ==
measurement results from OFF -
the display.

Delay type Delay type measurement is not available in this
mode. Use the Individual measurement mode

(pageb6) instead.
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Cursor Measurement

Cursor line, horizontal or vertical, shows the position and value of
the waveform and math operation result.

Use horizontal cursor

Panel operation/ 1.
Range

4.

Press the Cursor key. cursor

Press F1 (Source) repeatedly | Source
to select the source channel. CH1

Range
4CH model CH1, 2, 3, 4, Math
2CH model CH1, 2, Math

Press F2 (Horizontal)
repeatedly to activate the
horizontal cursor.

Horizontal

Range
P Horizontal cursor not activated
| Left cursor movable, right cursor
position fixed
i Right cursor movable, left cursor
position fixed
I 1 Left and right cursor movable
together
The cursor position
information appears on F4 -
menu.
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Parameter
T1 Time position of the left cursor
T2 Time position of the right cursor
A The time distance between the left
and right cursor
f The time distance (A) converted to
frequency
. VARIABLE
5. Use the Variable knob tq Move \[ \/ Move
move the cursor left or right. | eft Right
The F4 content changes
accordingly.
Example T1 T2
i o %S—Jan’BS 17: 1?\'/ Em0E . | CURSOR
: ST o Source
K
Horizontal
SV ERe T2
. . & 1. BEEmS
: : f:1. BEEkHz A
HMAIN 1] MCH1L EDGE. f‘ 1.728235kHz
CH1 == 18ml CHZ —=5@@mll CHZ = S@Emnll
FFT Math The FFT Math has different F4
content. For FFT math details, -
see page66.
f1 Frequency position of the left cursor
f2 Frequency position of the right cursor
A The frequency distance between the
left and right cursor
Div The frequency distance per horizontal
division
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Use vertical cursor
Panel operation/ 1. Press the Cursor key. Cursor

Range

4.

Press F1 (Source) repeatedly | Source
to select the source channel. CH1

Range
4CH model CH1, 2, 3, 4, Math
2CH model CH1, 2, Math

Press F2 (Vertical) Vertical
repeatedly to activate the | ===

vertical cursor.

Range
— Vertical cursor not activated
......... Upper cursor movable, lower
cursor position fixed
E— Lower cursor movable, upper
cursor position fixed
 — Upper and lower cursor movable
together
The cursor position
information appears on F5 -
menu.
Parameter
Vi Voltage level of the upper cursor
V2 Voltage level of the lower cursor
A The voltage difference between

the upper and lower cursor
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. VARIABLE
5. Use the Variable knob to Move \/ \/ Move
move the cursor up or Down @ Up
down. The F5 content
changes accordingly.

Example —<F e @5-Jan’e 17i2i  EEBE L | CURSOR
P T [eouee
B S T
R R Horizontal
Vertical
L 16, 4ml) V1
Uz -16. Bl V2
Loy e 33.EmY
FMAIH | BCHL EDGE 1. PERESKHING, A
CH1 == 16m\ CHZ == S@eEmt)
Note: FFT Math ~ The FFT Math has different F5
content. For FFT math details, -
see page66.
M1 Magnitude of the left cursor
M2 Magnitude of the right cursor
A The frequency distance between the
left and right cursor
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Math Operation

Overview

Background Math operation runs addition, subtraction,
multiplication, or FFT using the input signals and
shows the result on the display. The resulted
waveform characteristics can be measured using
the cursors.

Addition (+) Adds amplitude of two signals.

Channel pairs  4CH model: Channel 1 +2,3 +4
2CH model: Channell + 2

Subtraction (-)

Extracts the amplitude difference between two
signals.

Channel pairs  4CH model: Channel 1-2,3 -4
2CH model: Channell - 2

Multiplication (*)

Multiplies amplitude of two signals.
Channel pairs  4CH model: Channel 1*2,3 *4
2CH model: Channell * 2

FFT Runs FFT calculation on a signal. Four types of
FFT windows are available: Hanning, Flattop,
Rectangular, and Blackman.
Channel 4CH model: Channel 1, 2, 3, 4
2CH model: Channel 1, 2
Hanning FFT Frequency resolution Good
window

Amplitude resolution Not good

Suitable for.... Frequency measurement on
periodic waveform
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Flattop FFT Frequency resolution Not good
window

Amplitude resolution Good

Suitable for.... Amplitude measurement on
periodic waveform

Rectangular FFT  Frequency resolution Very good

window Amplitude resolution Bad

Suitable for.... Single-shot phenomenon
(this mode is the same as
having no window at all)

Blackman FFT Frequency resolution Bad

window Amplitude resolution Very good

Suitable for.... Amplitude measurement on
periodic waveform

Addition/Subtraction/Multiplication

POSITION POSITION

Panel operation 1. Activate the channel pairs. @
4CH model: CH1&2, 3&4 M
2CH model: CH1&2

VOLTS/DIV VOLTS/DIV

O

2. Press the Math key.

3. Press F1 (Operation) Operation
repeatedly to select addition +
(+), subtraction (-), or
multiplication (x).

O

O

1

i
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4. (For 4CH model only) press
F2 repeatedly to select the CH1+CH2 FFT
channel pairs, 1&2 or 3&4.
Panel operation 1. Press the Math key. m
5. The math measurement Unit/Div y -
result appears on the oV
display. The vertical scale 2. Press F1 (Operation) Operation
(fixed) of math waveform repeatedly to select FFT. FFT
appears in F5 (Unit/div).
s ; " R ”;’37; Mﬁ.ﬂ? 3. Press F2 repeatedly to select | source 5
......... e — the source channel. CHA1
e e (O 5"'*|:H1+|:H2
4. Press F3 repeatedly to select | window
@ [ A the FFT window type. | ponon
Math R S . - v Position
S T ;o - U::fdiu 5. The FFT result appears. For FFT, the horizontal
Channel2 ;Bm S' _ RERE IR scale changes from time to frequency, and the
HMAIN ] WCHL EDGE 7 EEERCTE vertical scale from Voltage to dB.
CH1I =2u CHz =2zl CH3 == 58gml
—F e BE-Oct?@8 17246 N B
A Operation
6. To move the math Position T
waveform vertically, press 0.00 Div Source
F4 (Position) and use the : : : CH1
Variable knob. . ttn | Window
Low ¢~ “VHigh fath e | g
VARIABLE (I T R -
: : oo : : : Position
‘ : i : .08 D
PRI DEIUY FH DY & b SR AT ] Unitidiv
e X L 2048
FMAIH ] BCH1 EDGE & 999.979Hz

CH1 ==1u CHZ ==588m.

7. To clear the math result

from the display, press the
Math key again.
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6. To move the FFT waveform
vertically, press F4
(Position) and use the

MEASUREMENT

Position
0.00 Div

Low mHigh

VARIABLE

Variable knob.

Range -12.00 Div ~ +12.00 Div

7. To select the vertical scale of | Unit/Div

FFT waveform, press F5 1d8
(Unit/Div) repeatedly.
RMS Voltage can also be
selected instead of dB.

Range 1,2,5,10,20 dB/Div

RMS Voltage

8. To clear the FFT result from
the display, press the Math
key again.

MATH
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Go-NoGo Test

Overview

Background

Go-NoGeo test checks if a waveform fits inside the
user-specified maximum and minimum amplitude
boundary (template). The test result comes out in
three ways: menu contents, buzzer sound, and
pulse signal output from the rear panel terminal.

Test parameters

item default setting setup details
Buzzer sound when  Off page69

the test fails (NoGo)

NoGo criteria: inor  Out page69

out of the boundary

Test signal Channel 1 page70

Test continue or stop Stop page70
when NoGo occurs

Boundary (template) Min/Max page71

- select minimum and Separately
maximum as separate
waveforms or create

both boundaries from

a single waveform

Default setting

68

To recall the default setting,
press the Save/Recall key, then
press F1 (Default Setup). See
page44 for details.
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Edit; Buzzer sound

Panel operation 1. Press the Utility key.

2. Press F3 repeatedly to select | g]uyy
the buzzer for test fail ofm
(NoGo) notification.

AR, Middle pitch
W Low pitch

OFF j_ Sound Off

Note The buzzer setting also affects the vertical
resolution calibration (pagel57) - the buzzer
notifies the completion of calibration.

Edit: NoGo when

1. Press the Utility key.

More F5

2. Press F5 (More).

3. Press F4 (NoGo When)
repeatedly to select the
NoGo condition.

NoGo when waveform is
outside of the boundary

NoGo when waveform is inside
the boundary
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Edit: Source signal

1. Press the Utility key.

2. Press F5 (More).

3. Press F3 (Go-NoGo Menu).

4. Press F2 (Source) repeatedly
to select the channel to be
tested. (Note: the selected
channel is automatically
activated)

Edit: Continue or stop after NoGo

More

Go-NoGo
Menu

Source
CH1

70

1. Press the Utility key.

2. Press F5 (More).

3. Press F3 (Go-NoGo Menu).

4. Press F3 (Violating)
repeatedly to select whether
to continue or stop test after
the NoGo condition is met.

More

Go-NoGo
Menu

Violating
Stop

T
w

F 3
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Stop

Stop+E[]§

MEASUREMENT

The test stops when the NoGo
condition is met. The buzzer
does not sound.

7

The test stops and the buzzer
sounds when the NoGo
condition is met.

Continue The test continues even when

Continue+[ﬂ§

the NoGo condition is met. The
buzzer does not sound.

7 .
The test continues even when

the NoGo condition is met. The
buzzer also sounds.

Note If the sound is turned Off in the buzzer setting
(page69), the sound is not produced even when

selecting Stop/ Continue+

7

i

N,

Edit: Template (boundary)

Background

The NoGo template sets the upper and lower

amplitude boundary. Two methods are available:
Min/Max and Auto.

Min/Max Selects the upper boundary (Max) and

lower boundary (Min) as separate
waveforms, from the internal memory.

Advantage: The template shape and the
distance (allowance) between the source
signal are fully customizable.

Disadvantage: The waveforms
(templates) have to be stored internally
prior to this selection.
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Creates the upper and lower boundary
together from an input signal, not from
internally stored waveform.

Advantage: No need to store the
waveforms prior to this selection.

Disadvantage: The template shape is
proportional to the source signal. The
distance (allowance) between the source
signal and upper/lower template are
always symmetrical.

Min/Max setting 1. Make sure the source signal, on which the
templates are based, appears on the display.

2. Press the Utility key. Utility

3. Press F5 (More).

4. Press F3 (Go-NoGo Menu). |Go-NoGo

5. Press F1 (Template Edit). Template

More F5

F 3
Menu

F1
Edit
6. Press F1 (Template) Template
repeatedly to select the Max

upper (Max) or lower (Min)

boundary template.

7. Press F2 (Source). Use the Source
Variable knob to select the RefA
template from internally

F 2

stored waveform. For R

VARIABLE

waveform store procedure,
see pagel29. @
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Max (marked as waveform “A” in
thd display) Maximum
boundary: RefA, W1 ~ 20
internal memory

Min (marked as waveform “B” in
the display) Minimum
boundary: RefB, W1 ~ 20
internal memory

8. Press F3 (Position). Use the Position
Variable knob to move the | 3 o9 piv

waveform amplitude level.
Low ¢ VHigh
VARIABLE

=

. Repeat step 9, 10, 11 for the Template
other template setting, Min Mi

in
or Max.

10. When the templates are set, | Save & -

press F4 (Save & Create) to Create F 4

save them.

ik ofEge  @2—How’ BE 2HES9 I IT
Coor R A : Template

Min
Source

wol
Position
- —2.88 Diu

1 Save &
Create

|

Previous
Menu

MAIH ] WCHL EDGE  © 124.896H=
CHL =1u CHZ == S0Emn)
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Auto setting

74

. Press F5 (More).

. Press F3 (Go-NoGo Menu). |Go-NoGo

. Press F1 (Template Edit). Template

. Press F1 repeatedly to Auto |Template

. Press F2 repeatedly to select | Source

. If necessary, press F3 Tolerance

1. Make sure the source signal, on which the

templates are based, appears on the display.

. Press the Utility key. Utility

More F5

F 3
Menu

F1
Edit

position. Auto s

F 2

the signal channel on which CH1
the template is created.

. The template appears on the SmaHarge

screen as waveform A VARIABLE
(maximum) and waveform

B (minimum). Use the @
Variable knob to set the

tolerance range. The Tolerance

template in the display 0.4%
changes accordingly.

T
w

(tolerance) repeatedly to 0.4div
select the tolerance unit:
percentage (%) or division

(div).




GUINSTEK MEASUREMENT GUYINSTEK GDS-2000 Series User Manual

i offge I1-0ct’@E  1:38 I
10. When the templates are set, | Save & Lo Template
Min
press F4 (Save & Create) to Create s
. ource
save it. Ref D
~F L=l 31—0:,*..’26 1:34 ™ EDIT | Position
: : . . : . . . Template + ST
Auto -
Save k
Source Create
CH1 ' -
] Previous
) Tolerance S S * Menu
.48 D HRIN [ AN BT 555, 575Hz
1 CH1 ==S@Gmn. CHE == S@Gml)
Save &
Create
Previous 5. Press F4 (Go-NoGo). The Go-NoGo
. Lo Menu Go-NoGo test starts running On =—
HAIH ] WCH1 EDGE & 999, 979H=z .
CHI == SoEml CHE =580 and stops accordmg to the

continue/stop condition

(page70). To stop the test
Run Go-NoGo test manually, Press F4 again.

This section assumes all Go-NoGo settings (page68) are completed.

6. The test results appear in F5 [ Ratio:

menu. The denongfnator 3
Panel operation 1. Press the Utility key. Utility (lower side) shows the 6
number of completed test.
The numerator (upper side)

2. Press 5 (More). More shows the number of failed
test (NoGo).
3. Press F3 (Go-NoGo Menu). | Go-NoGo 7. ;Fhe Go/ ﬂloi}o)terrrg\nal (oGpg n/ Egﬁe(égr)
Menu open collector) on the rear
panel sends out a 5Vpp,
4. Make sure the source signal and the templates 10us pulse signal to external @

device every time the NoGo
condition is met.

(boundary) both appear on the display.
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Program Edit program
This section assumes that the panel setting is already defined and
Overview saved (step 1 and 2 in the previous page).
Background Program function measures input signals using Panel operation 1. Press the Program key. The  [program
cursors or automatic measurement functions, in display changes into
user-defined sequence, duration, loop count, and program edit mode.
panel settings. This feature is useful for automated
and repetitive measurement, such as in assembly 2. Press F1 (Edit/Play) to P Edit
line or quality inspection test. select the Edit side. Play
Parameter Program set 1 set Gt PROG  @3-Mow'®6 15:21 | PROGRAM.
b Edit
Program step ~ Maximum 20 steps Pl;y
501 Cursor Step
Measurement  Cursor or Automatic 02, S02 AutoMeasure Run/Stop| ™ gg,
item measurement 03, 503 autoMeasure Bun/Stop[ |rem
_ ' ™ D4ESD4 AutoMeasure 99 Time
Time (duration) 1 ~ 99 seconds, or user activation 05. S05 AdtoMeasurs 03 [
per step 06, S06 Cursor 02
Program loop 1~ 99 loops, the first and last step 1 o9 4 Fepm
settable MATH ] WCHL EDGE  © <28Hz
CH1 == S@EmL! CH3 —=S5@8ml

Programming 1. Show the target waveform on the display and
step decide the type of measurement that needs to 3. Pres's F2 (Step). Use the Step
be done: Horizontal/ Vertical Cursor or Variable knob to select the 01.
Automatic measurement. step that needs to be edited.

The cursor on the display m

2. Setup the other panel configurations: trigger, moves accordingly. VARIABLE
acquisition, horizontal / vertical scale, etc. Save
the settings to the internal memory. See
pagel28 for details.

3. Edit the program (page78) using the internally
stored panel setup.

4. Press F3 (Item) repeatedly to | |tem
select the three parameters Menu

for a step: panel setup,
menu (Cursor or Automatic
measurement), and time.

4. Run the program (page80).
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Setup

Menu

Time

5. Continue the above for all
program steps. When
completed, press F5 (Save)

MEASUREMENT

Selects the panel setup stored in the
internal memory. S01 ~ S20. For
panel setup store/recall details, see
pagel28 (save) or pagel38 (recall).

Selects the measured item: Cursor
or Automatic measurement.

Sets the duration of the step, 1 ~ 99
seconds or user control (Run/Stop).
When Run/Stop is selected, the
program freezes at that step until
the user presses the Run/Stop key.

Save

to confirm and save the

program.
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Run program

This section assumes that the program editing (see previous page) is

completed.

Panel operation 1. Press the Program key. The Program
display changes into

program mode.

2. Press F1 (Edit/Play) Edit
repeatedly to select the Play | p, pjqy
side.

Rt FROG  G3-Mow’ B85 15:29 M |PROGRAM
i
k  Play

01, S01

02, 502
03, s503
04, »e 504

Cursar Cycle
AutohMeasure Run/Stop g9
AutoMeasure Run/Stop [ From: 1
AutoiessUre o9 g To @ 4

05. 505 AutoMeasure o3
05, S06 CLrsor 0z
1 99 4 Start
FMAIH 1] WCH1 EDGE “28H=z
CH1 == S@@m. CHZ == Sa@m.!
3. Press F2 (Cycle). Use the Cycle
Variable knob to select the 99

number of program loop: 1

~99.

80

SmaHarge

VARIABLE

%
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. To stop the program

MEASUREMENT

. Press F3 (From/To) to select p From: 1
the From: side. Use the To: 4

Variable knob to select the Small Large
program start step: 1 ~ 20. VR
The “S” mark appears in the VARIABLE
selected step.

k01, S01 Cursar Fun/Stop

. Press F3 (From/To) to select | From: 1
the To: side. Use the To: 4

Variable knob to select the Small Large
program end step: 1 ~ 20. VR
Note that the To: step must VARIABLE

be larger or equal to the

From: step. The “E” mark

appears in the selected step.

04, S04 AutoMeasure ag

Start

. Press F5 (Start). The displa
nto program

changes into program
running mode and starts
executing the first step.

. The message “Press . | Run/stop
Run/Stop key to continue

on the bottom of the display
shows the user has to
activate the next step
manually. Press the
Run/Stop key to move to
the next step.

Auto test/Stop
manually, press the Auto

test/Stop key. When all
steps are completed, the
program stops running.
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CONFIGURATION

Acquisition Select acquisition mode...........ccooceiiiiiiiiinnns 84

Select waveform memory length ..................... 86

Real time vs Equivalent time sampling mode.. 89

Display Select waveform drawing (vector/dot) ............ 90

Accumulate waveform..........ccoooeiiiin. 91

Set display contrast ...........ccoovvviiiiiiiniiiiies 92

Freeze the waveform..........cccoooiiiiiiiiine, 92

Select display grid ........ccooooiiiiiiiii 93

Turn Off MeNU ...coovvv 93

) Move waveform position horizontally ............. 94
Horizontal .

Select horizontal scale............cccovviiiviiiiinn, 95

Select waveform update mode ............ccoceeuneeee 96

Zoom waveform horizontally .......................... 98

Show waveform in X-Y mode.............ooeevvennnnn. 99

Vertical (Channel) Move waveform position vertically................. 101

Select vertical scale ..........ooooveiiiiiiiiiinn, 101

Select coupling mode ........cccooeeiiiiiiiiinneenn, 102

Invert waveform vertically................ccoevees 103

Limit bandwidth ..., 103

Select probe attenuation level........................ 104
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Trigger Trigger type OVEIVIEW .....ccccvvviviiieeiiiiiiiieeiins 105
Trigger parameter OVErVIEW ........ccvvvevvvnerinnnnns 106

Use edge trigger....cooooeeineiiiiiiieeeiie e 109

Use advanced delay trigger (2CH model) ...... 110

Use video trigger......ccooveviiiiiiiiievi e, 112

Use pulse width trigger.......cccooovviiiinniiiinnnn. 113

System View system information.................cccooces 115
Select menu language .........coooeeieiiiiiiineennnn. 115

Set date and time...........ooociiiiiiiiiie e 116
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Acquisition process samples the analog input signals and converts
them into digital format for internal processing.

Select acquisition mode

Panel operation

1. Press the Acquire key.

Acquire
2. Select the acquisition mode
from F1 (Normal) ~ F3 Normal
(Average). The acquisition Peak
icon on the top right corner |
R etect
of the display changes Average
accordingly. )

Range

Normal ™ All of the acquired data is used to
draw the waveform.

Peak 1™ Only the minimum and maximum

Detect value pairs for each acquisition
interval (bucket) are used. This
mode is useful for catching
abnormal glitches in the signal.

Average J L Multiple acquired data are
averaged. This mode is useful for
drawing a noise-free waveform.
To select the average number,
press F3 repeatedly.

Average number: 2, 4, 8, 16, 32, 64,
128, 256
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Example Normal

Average (2 times)

L

Peak Detect

Average (256 times)

Peak detect effect 1.
using probe
comp. waveform

One of the probe
compensation waveforms
can demonstrate peak

detection mode. Connect the

probe to the probe
compensation output.

Press the Utility key.

Press F5 (More) twice.

Press F1 (Wave Type) and

select the W waveform.

Press the Auto Set key.
GDS-2000 positions the
waveform in the center of
the display.

IS AAY

Il

Utility

More

More

Jur

Wave Type

F 5

T
&)

Auto Set
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6. Press the Acquire key. Acquire

7. Press F2 (Peak Detect) or F1

(Normal) and see that in the Normal

Peak detection mode, spike Peak

noise is captured. Detect F 2

Peak Detect Normal

Select waveform memory length

Background

Memory length defines the amount of waveform
data (points) included in each trigger event. Two
modes are available: short and long.

Short mode  Each waveform includes fewer
points and is updated rapidly. It is
useful for observing the shape of
fast-changing waveform such as
Frequency Modulation.

Long mode Each waveform includes more
points and is updated relatively
slowly. It is useful for observing the
details of single-shot phenomenon
such as spike noise.

Panel operation

86
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2. Press F5 (Mem Leng) to

Mem Leng
select the memory length 500
(points), short or long.

Range (memory 500

Short memory length; useful for

point) catching high frequency signal.
5000 Long memory length when three or
four channels are active.
12500 Long memory length when two
channels are active.
25000 Long memory length when only one
channel is active.
Example Short memory (better) Long memory
FM signal
Y
Example Short memory Long memory (better)
Spike noise m uﬂ
Note The display always shows 250 points (300 when

the menu is turned Off) regardless of the memory
length. In short memory length, all 500 points can
be observed. In long memory length, either the
memory points are condensed into 500 points
(Real-time sampling mode) or all points can be
observed (Equivalent-time sampling mode). For
sampling mode details, see page89.
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Long memory
effect using probe
comp. waveform

88

1.

One of the probe =2V
compensation waveform Il

can demonstrate long
memory mode. Connect the
probe to the output.

Press the Utility key. Utility

Press F5 (More) twice.
e

Press F1 (Wave Type) and  |wave Type
select the T T waveform. T m

Press the Autq Set key. Auto Set
GDS-2000 positions the
waveform in the center of TIME/DIV

the display. Set the
horizontal scale to 2.5ms to  2.5ms
observe the whole
waveform shape.

BHz.5m=

Press the Acquire key. Acquire

Press F5 (Mem Leng)
repeatedly to switch
between short and long
memory length.

Mem Leng
F 5
20 | G

Short memory Long memory
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Real time vs Equivalent time sampling mode

Background GDS-2000 automatically switches between two
sampling modes, Real-time and Equivalent-time,
according to the number of active channel and
sampling rate.

Parameter Real-time One sampled data is used to
sampling reconstruct a single waveform.
Short-time events might get lost if
the sampling rate gets too high.
This mode is used when the
sampling rate is relatively low.

Equivalent- Multiple numbers of sampled data

time sampling are accumulated to reconstruct a
single waveform. Restores greater
waveform details but takes longer
to update the waveform. This mode
is used when the sampling rate
becomes higher.

Real-time / Input channel: O Activated
Equivalent-time

sampling X Not activated
threshold

— Does not matter

O | X O
O | OoX

|

|
OXO| X XX
OO0 X | X XX

89

GUYINSTEK GDS-2000 Series User Manual

Display

Display menu defines how the waveforms and parameters appear
on the main LCD display.

Select waveform drawing (vector/dot)

Panel operation 1. Press the Display key. -

2. Press F1 (Type) repeatedly Type
to select the waveform Dots

drawing.

Range Dots Only the sampled dots are displayed.

Vectors Both the sampled dots and the
connecting line are displayed.

~F afFe  ZE-Jan’@6  S:i3@ i
= -

Example: Dots Tepe
(square wave) Dots

: o L

4 Refresh

Contrast

. A
MATH L] WCHL EDGE  °
CH1 ==5au CHI == SEeEml

afFe  ZE-Jan®@6  S:i3@ L
= -

Example: Vectors
(square wave) | Vectors

4 Refresh

A
MAIH [ WCHI EDGE EEERETES
CHI = 5au CHE = SeBny
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Accumulate waveform

Background Accumulation preserves the old waveform
drawings and overwrites new waveforms on top
of it. It is useful for observing waveform variation.

Panel operation 1. Press the Display key.

Display
2. Press F2 (Accumulate) to Accumulate
turn On waveform on =
accumulation.
3. To clear the accumulation
and start over (refresh), Refresh
press F3 (Refresh).
Example Accumulation On
~F £ 28-Jan’@6 12132 N B
— =B e o
1M
MATIH : ] : MCH1 EDGE. f‘ 2.83461kHz
CH1 ==18ml CH3Z ==S88m.)
Accumulation Off
~E & 2e-Jan@e 12132 | DISPLAY
Do oo Type
Dots
Accumulate
o
LA :"‘. Refresh
Contrast
1=+
iy
co ] |
MATIH ] BCH1 EDGE & 2.83454kHz
CH1 == 18ml CHZ ==5S@a6mL)
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Set display contrast

Panel operation 1. Press the Display key.

Display
2. Press F4 (Contrast). Contrast
F 4
Cee | D
3a. Turn the Variable knob left VARIABLE
to lower the contrast (dark [ ow f
display). Contrast
Contrast
(F 4]
« 0
3b. Turn the Variable knob VARIABLE
right to raise the contrast \/
(bright display). High
Contrast

Contrast
- - 4
-0

Freeze the waveform (Run/Stop)

For more details about Run/Stop mode, see page49.

Panel operation 1. Press the Run/Stop key. To
unfreeze the waveform,
press the Run/Stop key
again.

2. The waveform and the Trigd
trigger freezes. The trigger
indicator on the top right of
the display shows Stop.
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Select display grid

Panel operation 1. Press the Display key. Display

2. Press F5 (Grid type)
repeatedly to select the grid.

Range Shows the full grid; X and Y axis for

each division.

Shows only the center X and Y frame.

Shows only the outer frame.

Turn Off menu

Panel operation 1. Press the MENU ON/OFF
key below F1 ~ F5.

2. The menu disappears. The waveform points

changes from 250 to 300.
~F g . .28—1-Ian’8¥6 IETISS . ; __f""L .

e ARl s A rnnnsaHrnnsh
MATH [] WCHI EDGE 7 2. B3495kHz
CHL == 1@ml CHZ == SBEmU
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Horizontal View

This section describes how to set the horizontal scale, position, and
waveform display mode.

Move waveform position horizontally

Panel operation  The horizontal position knob  Left Right
moves the waveform left/right. <rosimon»
As the waveform moves, the
memory bar appears on the top
of the display indicating the PR RT
portion of displayed waveform ™ ¥
in the memory.

Run mode In Run mode, the memory bar keeps its relative
position in the memory since the entire memory is
continuously captured and updated.

o ey Trigd

Stop mode In Stop mode, the memory bar moves along with
the waveform until it reaches the end of the
memory.

+
+
+

+
s
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Select horizontal scale

Select horizontal To select the timebase (scale), TIMEIDIV
scale turn the TIME/DIV knob; left
(slow) or right (fast). Slow Fast

Range 1ns/Div ~ 10s/Div, 1-2-5 increment

The corresponding sampling rate appears on the
upper side of the display. The timebase indicator
appears on the lower side.

D 1eKSs | 2SKSs CseRss

oy L

HZ.5m= Him= | [S]SINE

Run mode In Run mode, the memory bar and waveform size
keep their proportion. When the timebase becomes
slower, it automatically switches to Scan mode (see
the next page).

Stop mode In Stop mode, the memory bar and waveform size
changes according to the scale.
I VP — T VW A L Mm@vw
1aakss

]VWW > o loEkEE > :
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Select waveform update mode

Background

The display update mode is . .
switched automatically or { T
manually according to timebase —SEEE

and trigger. The indicator on the

bottom left of the display shows

the current mode.

Main mode

FRIE Updates the whole displayed waveform at
once. Automatically selected when the
timebase (sampling rate) is fast.

Timebase <50ms/div (=500Sa/s)

Trigger all modes

Scan mode

Note

BERE Updates the waveform gradually from the
left side of the display to the right. The
waveform position is fixed. Automatically
selected when the timebase (sampling
rate) is slow.

Timebase >100ms/ div (<250Sa/s)
Trigger Auto mode only
—F R ‘ SCAM . Auto ™

o T : : Type

Scan mode indicator | ¥ectors
- (memory bar replaced) - {Acoumulote
| S S PSS | o L

J-+-Waveform D jrees Refresh

"| Contrast

S(::an :mode i:ndicato:r_

‘-’ : : I2..55 4 I.CHI .EDGE. Fa 2. B4858kHz
= 2@l CHZ —=5@8ml) CHZ —=S80ml  CH4 == S86ml
o When the update mode switches from Main to

Scan, GDS-2000 automatically selects the Auto
trigger mode. See pagel05 for trigger details.

o To view the signal peak clearly in Scan mode,
turn on the Peak detection (page84).
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Roll mode

RO Updates and moves the waveform

gradually from the right side of the
display to the left. Manually selected when
the timebase (sampling rate) is slow.

Timebase

all modes

Trigger

| Window

>250ms/ div (<100Sa/s)

Zoom

XY

. : M . . . .
. . i . Lo .
w Hi= WCHL EDGE 5 2.82991kHz
= Z2Eml) CH2 ==5@6ml) CHI ==S88mJ) CH4 -—==S66m.

Select Rollmode 1. Press the Horizontal menu
manually key.

2. Press F4 (Roll). The
waveform starts scrolling
from the right side of the
display. The update mode
indicator shows Roll mode.

HORI
MENU

Roll

Note The Roll mode locks the
timebase to be at least
250ms/div (100Sa/s). If faster
timebase or sampling rate is
required, get out of the Roll
mode by pressing F1 (Main).

Main
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Zoom waveform horizontally

Panel operation/ 1.
range

98

Press the Horizontal Menu HORI

key. MENU
. Press F2 (Window) key.
(Window) ey Window
. The WINDOW indicator, | INHEEEE S8u=

which shows the zoom
range, appears on the
bottom left corner of the
display. Use the horizontal
position knob to move the
zoom range sideways, and TIME/DIV

TIME/DIV knob to change
the zoom range width. ‘@\'

The width of the bar in the middle of the
display is the actual zoomed area.

vy

<« POSITION P>

~F afE e  P4-HoutBd 12: 568 i
sooeSesnatemnctocac JHNETREE <o oo onsntoncatones Main
/ Window
Window
] Zoom
Roll
- N | l . .
EDEERE S6us 1] WCH1 EDGE 5 Q999,97 9H=z
Hi — Scmll CHZ == SE&m.)
Zoomrange 1Ins~1ms
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5. To go back to the original

CONFIGURATION

4. Press F3 (Window Zoom). i
( ) Window

The specified range gets Zoom
zoomed. The ZOOM
indicator appears on the Z00M

bottom left side of the

display.

wE o Zd-blow’ B8 13168 1 |Hor MENU
R Main
........................ Pt ]

Window

e e
€t 700m Rangesssssssdyy SO0
Ll A i e

I Y. <SRN S S

. . . i . .
( Z00M ’ H256us BCHL EDGE & S99, 97 IHz
= Sl CH3 == SE@ml)

Main

view, press F1 (Main).

Show waveform in X-Y mode

Background

The X-Y mode compares the voltage of Channel 1
and Channel 2 waveforms in a single display. This
mode is useful for observing the phase relationship
between the two.

Panel operation

1. Connect the signals to

Channel 1 (X-axis) and
Channel 2 (Y-axis).

CH1 A CH2
1MQ // 16pF
300V CAT I
MAX. 300Vpk

. Make sure both Channel 1 @ [:] -

and 2 are activated (LED
On). Press the Channel key
if necessary.
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i sEe  25-MNow @6 Si21  SIBR ™ |Hor MENU

Main

1 Window

...] Window
Zoom

Roll

XY

je.eep s
HATH [] WCHL EDGE 599,979z
CHI == 188mU  CHR =188l CH3 == Soany

. Press the Horizontal menu HORI
MENU

key.
. Press F5 (XY). The display
shows two waveforms in X- XY

Y format; Channel 1 as X-
axis, Channel 2 as Y-axis.

Main

1 Window

Window
Zoom

Roll

XY

. . i N .
Bo= W ] WCHI EDGE 999,97 IH
CH1 == 188m. CH3 == 58Em.)

<4 POSITION P>

and Time/Div knob are
disabled under the X-Y
mode. To move the
waveform position, use the
vertical position knob:
Channel 1 knob moves the
waveform horizontally,

Channel 2 knob vertically. # Q

POSITION
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Vertical View (Channel)

This section describes how to set the vertical scale, position, and
coupling mode.

Move waveform position vertically

Panel operation To move the waveform up or POSITION

Up
down, turn the vertical position A
knob for each channel. v

Down

As the waveform moves, the fPositionciy=te. any
vertical position of the cursor 5_ AT CH.E —
appears at the bottom left

corner of the display.

Run/Stop mode The waveform can be moved vertically in both
Run and Stop mode.

Select vertical scale

Panel operation  To change the vertical scale, voLTS/DIv

U
turn the VOLTS/ DIV knob; left b
(down) or right (up). C
Down
| P S B

The vertical scale indicator on
the bottom left of the display  rHi — 1@E@EMLU
changes accordingly.

Range 2mV /Div ~ 5V /Div, 1-2-5 increments

Stop mode In Stop mode, the vertical scale setting can be
changed but the waveform shape stays the same.
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Select coupling mode

Panel operation 1. Press the Channel key. CH1

2. Press F1 (Coupling) Coupling
repeatedly to select the

coupling mode.

Range mmmm=  DCcoupling mode. The whole
portion (AC and DC) of the signal
appears on the display.

;7,'? Ground coupling mode. The display
shows only the zero voltage level as a
horizontal line. This mode is useful
for measuring the signal voltage with
respect to the ground level.

.r"-"u AC coupling mode. Only the AC

portion of the signal appears on the
display. This mode is useful for
observing AC waveforms mixed with

DC signal.
Example Observing the AC portion of the waveform using
AC coupling
DC coupling AC coupling

~F offe  25-Hou @6 11:03 Rl CH1 ~F e OSSNSO SR M CH1

T T Invert A [Tinvert
: : : O L NI Off WL
] o A ’.— BW Limit : : r* BW Limit

R

WCHD EDRE 7 993.976Hz AN L] WCHI EDGE 7 TE1. 338Hz
CHE = S0EmU CHE = 5@En

MAIN
CHL == 1@Eny CHI o 1080
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Invert waveform vertically

Panel operation

1. Press the Channel key. CH1
2. Press F2 (Invert) to invert
( ) Invert
the waveform. Off m.

Example

CH2 (below) Invert Off CH2 (below) Invert On

—F sEBe  O5-Hou'Ae 11:20  SEER L CH2 —F eEe 25 Hou'de 11:22 SEOR M CH2

.508 5 0.608 s

HATH [ WCHT EDGE 7 555.575Hz  WADN u WCHL EDGE 7 993, 57EHz
CHI =100 CHZ ==1@@mU CH3 ==S@om. CHL ==1@8mU  CHZ == 1@@m) CHZ = Seau

Limit bandwidth

Background

Bandwidth limitation puts the input signal into a
20MHz (-3dB) low-pass filter. This function is
useful for cutting off high frequency noise to see
the clear waveform shape.

Panel operation

1. Press the Channel key. CH1

2. Press F3 (BW Limit) to turn | BW Limit
Off the limitation. Off m

3. The BW icon & appearsin CH1 == J@Eml]
the channel indicator at the 1

bottom of the display.
CH1E == 380mL)
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Example BW Limit Off BW Limit On

Select probe attenuation level

Background A signal probe has an attenuation switch to lower
the original DUT signal level to the oscilloscope
input range, if necessary. The probe attenuation
selection adjusts the vertical scale so that the
voltage level on the display reflects the real value
on DUT.

Panel operation 1. Press the Channel key. CH1

2. Press F4 (Probe) repeatedly Probe
to select the attenuation X1

level.

3. The voltage scale in the (x1)
channel indicator changes CH1 ==—=35ll
accordingly. There is no (x10)
change in the waveform

shape. CH1 ==3all
(x100)
CH1 =—=5B8al)
Range x1, x10, x100
Note The attenuation factor adds no influence on the
real signal. It just changes the voltage scale on the
display.
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Trigger

Trigger configures the condition GDS-2000 captures the incoming

signal.

Trigger type overview

Edge (+Delay)

Triggers when the signal crosses an amplitude
threshold in either positive or negative slope.

(for 2CH models only) The advanced Delay trigger
works in tandem with the edge trigger, by waiting
for a specified time or number of event before the
edge trigger starts. This method allows
pinpointing a location in a long series of trigger
events.

Note: when using the delay trigger, trigger source
is limited to Channel 1 or 2.

Delay trigger example (by event)
@l—l A Ext. trigger input
i © B Source (CH1or 2)
(D) C Delay event count (3)

1 2 3
D First triggering point

Delay trigger example (by time)

@l—l A Ext. trigger input
© ) B Source (CH1 or 2)
(D) C Delay time length

®IF1F LA 1LF L b First triggering point

Video

Extracts a sync pulse from a video format signal,
and triggers on a specific line or field.

Pulse

Triggers when the pulse width of the signal is too
narrow or too wide compared to the setting.
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Trigger parameter overview

Trigger source

CH1~4 Channel 1 ~ 4 input signals

Line AC mains signal

Ext (For 2CH models only) EXTTIG
e.xternal trigger input @
signal -

Trigger mode

Auto GDS-2000 generates an internal trigger if
there is no trigger event, to make sure
waveforms are constantly updated
regardless of trigger events. Select this
mode especially when viewing rolling
waveform at slower timebase.

Normal GDS-2000 acquires waveform only when
a trigger event occurs.

Single  GDS-2000 acquires
waveform once when a
trigger event occurs, then
stop acquiring. Press the
Run/Stop key to acquire
waveform again.

Auto level

When turning this function ON, GDS-2000
automatically adjusts the trigger level to the center
amplitude of the waveform.

Holdoff

The holdoff function defines the waiting period
before GDS-2000 starts triggering again after a
trigger point. The Holdoff function ensures a
stable display.
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Video standard
(video trigger)

Sync polarity

(video trigger)

Video line
(video trigger)

NTSC  National Television System Committee
PAL Phase Alternative by Line
SECAM  SEquential Couleur A Memoire

_f1__ Positive polarity
1 Negative polarity

Selects the trigger point in the video signal.
field lor2
line 1~263 for NTSC, 1~313 for PAL/SECAM

Pulse condition

Sets the pulse width (20ns ~ 200us) and the

(pulse trigger) triggering condition.

> Longer than = Equal to

< Shorter than # Not equal to
Trigger time Sets the delay time (100ns ~ 1.3ms) between the
(delay trigger)  trigger event and the real trigger timing,.

Trigger event
(delay trigger)

Ext. input level

Sets the number of events ( 2 ~ 65000) passed after
the trigger event, until the real trigger timing.

Sets the amplitude threshold level for the external

(delay trigger) trigger input signal.

TTL 1.48V

ECL 1.35V

User -12V ~ +12V, user-set level
Trigger slope __x— Triggers on the rising edge.

~u__ Triggers on the falling edge.

Trigger coupling

+#~_s [Iriggers only on the AC component.
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====  Triggers on AC+DC component.
Frequency LF Puts a high-pass filter and rejects the
rejection frequency below 50kHz.
HF Puts a low-pass filter and rejects the
frequency above 50kHz.

Noise rejection

Rejects noise signal.

Setup Holdoff and Auto level

Background

Holdoff function defines the waiting period before
GDS-2000 starts triggering again after a trigger
point. Auto level function automatically adjusts
the trigger level to the center amplitude of the
waveform.

Panel operation

108

1. Press the Trigger menu key

twice.

2. To set the Holdoff time,
press F1 (Holdoff) and use -
the Variable knob. The VARIABLE

resolution depends on the  ghort @\/ Long

horizontal scale.

Range 40ns~2.5s

Pressing F2 (Set to
Minimum) sets the Holdoff -

time to the minimum, 40ns.

Note: The holdoff function is automatically
disabled when the waveform update mode is
in Roll or Scan mode (page96).

3. To turn Auto Level On/Off,
press F5 (Auto Level). -
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Use edge trigger

CONFIGURATION

Panel operation

1.

Press the Trigger menu key.

Press F1 repeatedly to select
edge trigger. The edge
trigger indicator appears at
the bottom of the display.

BCH1 EDGE

From left: channel, edge trigger, slope

Press F2 repeatedly to select
the trigger source.

Type
Edge

Source
CHA1

Range Channel 1 ~ 4, Line, Ext

Press F3 repeatedly to select
the trigger mode.

Mode
Auto

Range Auto, Normal, Single

Press F5 (Slope/coupling) to
set trigger slope and
coupling.

Press F1 (Slope) repeatedly
to select the trigger slope,
which also appears at the
bottom of the display.

Slope /
Coupling

Slope
.

Range Rising edge, falling edge

Press F2 (Coupling)
repeatedly to select the
trigger coupling.

Range DC, AC

Coupling

T
[N

2

a

T
w

T
(&)]
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8. Press F3 (Rejection) to select iecti
(Rej ¢ ). Rejection
the frequency rejection Off mm

mode.

Range LF, HF, Off

9. Press F4 (Noise Rej) to turn
the noise rejection On/Off.

Noise Rej
F 4
o m | D

Range On, Off

10. Press F5 (Previous menu) to | Previous
go back to the previous Menu

menu.

Use advanced delay trigger (2CH model)

Panel operation 1. Make sure the edge trigger source is set to CH1
or CH2. If not, GDS-2000 automatically selects

CHI1 as the source.

2. Press F1 repeatedly to select | Type
Delay trigger. Delay

BCH1 DELARY &

From left: channel, delay trigger, slope

3. Press F2 (By time) or F3 (By By Time
event) and use the Variable 100ns

knob to select the delay time By Event
or event after the first 5
VARIABLE

trigger condition.
Short @ Long
)

Range 100ns ~ 1.3ms (by time
2~ 65000 (by event)
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4. Press F4 (Ext) repeatedly to
select the threshold level for
the external trigger input.

5. Press F5 (Slope/Coupling)

to set the slope and coupling

condition for external
trigger input signal. Note
that this setting does not
affect the trigger source
signal (Channel 1 or 2).

CONFIGURATION

Ext:
TTL

VARIABLE

Small \/Q\' Large

Range TTL (1.48V), ECL (1.35V),
User (-12V ~ +12V)

Slope /
Coupling
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Use video trigger

Panel operation 1. Press the Trigger menu key.

2. Press F1 repeatedly to select Type
video trigger. The video Video

trigger indicator appears at
the bottom of the display.

BCH1 VIDED P

From left: channel, video trigger, polarity

3. Press F2 repeatedly to select | Source
the trigger source channel. CH1

Range Channel 1 ~4

the video standard. NTSC

Range NTSC, PAL, SECAM

5. Press F4 repeatedly to select | Polarity
the video signal polarity. fl

4. Press F3 repeatedly to select
P y Standard

Range positive, negative

6. Press F5 repeatedly to select Line
the video field line. Use the

Variable knob to select the VARIABLE

video line. Small @\/ Large

Field 1,2

Video line NTSC: 1 ~ 262 (Even), 1 ~ 263 (Odd)
PAL/SECAM: 1 ~ 312 (Even),
1~313 (Odd)
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Use pulse width trigger

Panel operation 1.

2.

Press the Trigger menu key.

Press F1 repeatedly to select | Type
pulse width trigger. The Pulse

pulse width trigger
indicator appears at the
bottom of the display.

BCH1 FULSE &

From left: channel, pulse width trigger, slope

Press F2 repeatedly to select | Source
the trigger source. CH1

Range Channel 1 ~ 4, Line, Ext

Press F3 repeatedly to select | Mode
the trigger mode. Auto

Range Auto, Normal, Single

Press F4 repeatedly to select | \when <
the pulse condition. Then 20.0ns

use the Variable knob to set
the pulse width.

VARIABLE

Small f@N Large

Condition >,<,=,#
Width 20ns ~ 200us

Press F5 to set trigger slope | Sjope /
and coupling. Coupling

113
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7. Press F1 (Slope) repeatedly
to select the trigger slope,
which also appears at the
bottom of the display.

Slope
.

Range Rising edge, falling edge

8. Press F2 (Coupling)
repeatedly to select the
trigger coupling.

Range DC, AC
9. Press F3 (Rejection) to select

the frequency rejection
mode.

Range LF, HF, Off

10. Press F4 (Noise Rej) to turn
the noise rejection On/Off.

Range On, Off

11. Press F5 (Previous menu) to
go back to the previous
menu.

114

Coupling

Rejection
Off m

Noise Rej
Off m

Previous
Menu
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o Spanish o Japanese
System Info / Language / Clock . Russian . German
This section describes how to set the interface, beeper, language, « Dutch « Polish
time/date, and probe compensation signal.
o Italian o French
View system information » Portuguese
Panel operation 1. Press the Utility key. Utility
Panel operation 1. Press the Utility key. Utility
2. Press F4 (Language) Language
2. Press F5 (More). F5 repeatedly to select the English
More - language.
3. Press F2 (System Info). The | System Set date and time
upper half of the display Info.
shows the system _ N
information in the following Panel operation/ 1. Press the Utility key. Utility
format. parameter
o Manufacturer name « Model name 2. Press F5 (More) twice.
| e (e
o Serial number « Firmware version
4. Press any other key (for More
example F5 (More) to go More
back to the waveform
display mode. 3. Press F2 (Time Set Menu). Time Set
Menu
Select menu language
4. Press F2 (Year/ Month/ Day
Parameter The following is the list of menu language Dat?) repeatedly. Use the 1
. . . Variable knob to change the
available by default. Language selection differs )
according to the region to which GDS-2000 is vaiue.
shipped. Year 2000 ~ 2037
o English o Chinese (traditional) Month 1~12
o Chine (simplified) o Korean Day 1~31
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5. Press F4 (Save) to confirm
the value. Save
6. Press F1 (Date) to switch to _
the Time setting menu. Time
7. Press F2 (Hour/ Minute) Day
repeatedly. Use the Variable 1
knob to change the value. VARABLE
Small@\l Large
Hour 0~23
Minute  0~59
8. Press F4 (Save) to confirm
the value. Save

9. Turn Off the display and
turn it On again (power
cycle).

©..

23=How B 14:24
! ! ¥ ! !

10. Make sure the date/time
setting is correctly reflected
at the top of the display.
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SAVE/ RECALL

File format / Display image file format.............cccooeveevinnnnnn. 119
Utility Waveform file format...........c.ccoooveevevveeneennn, 119
Setup file format............cooiiiiiii 121
USB flash drive file utility ...........c...ooiiiis 122
Save File type/source/destination..................cceoe. 127
Save panel setting ........ccooeviiiiiiiiii, 128
Save waveform........cccoooiviiii 129
Save All Lo 133
Recall File type/source/destination..................ccco.. 136
Recall default panel setting.............cccooeeeee. 136
Recall waveform .........ccoooeviiiiiiii, 138
Recall waveform ........ccoccooiiiiiiiin, 139
Recall waveform ..., 141
118



GYINSTEK

SAVE/RECALL

File Format/Utility

Display image file format

Format DSxxxx.bmp or Axxxx.bmp (Windows bitmap
format)
Contents The current display image in 234 x 320 pixels, color

format. The background color can be inverted (Ink
saver function).

Waveform file format

Format

DSxxxx.csv or Axxxx.csv (Comma-separated
values format, can be opened in spreadsheet
applications such as Microsoft Excel)

Waveform type

CH1~4  Input channel signal
Math Math operation result (page63)

Storage location

W1~W20 Waveform file stored in the internal
memory. Stored waveforms can be
copied to USB flash drive for transfer,
or to Ref. A ~ D for showing on the
display (W1 ~ W20 waveforms cannot
be directly recalled on the display).

RefA~D  Reference waveform stored in the
internal memory, separate from W1 ~
W20. From Ref A ~ D, waveforms can
be recalled directly on the display with
amplitude and frequency information.
Useftul for reference purpose in
measurements.
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Contents:

The waveform data can be used for detailed

waveform data  analysis. It consists of horizontal and vertical
position of the waveform for the entire memory

length.

One division includes
25 points of horizontal
and vertical data. The
vertical point starts
from the center line.
The horizontal point
starts from the leftmost
waveform.

..........................

1

..........................

The time length or voltage level which each data
point represents differs according to the vertical
and horizontal scale. For example:

Vertical scale: 10mV /div (4mV per point)

Horizontal scale: 100us/div (4us per point)

Contents: other  The following information is also included in the

data waveform file.
« Memory length
« source channel
« vertical offset
« vertical scale
» coupling mode

« waveform last dot
address

o date and time

120

o trigger level

« vertical position
o time base

o probe attenuation
« horizontal view
« horizontal scale
» sampling period

» sampling mode
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Setup file format

Format DSxxxx.set or Axxxx.set (proprietary format)
The setup file saves or recalls the following setting.
Contents Acquire  « mode « memory length
Cursor o source channel e« cursor on/off
« cursor location
Display « dots/vectors o accumulation
. grid type on/ off
Measure o item « source channel
Utility o hardcopy type « inksaver on/off
 interface type o RS-232 config
o buzzer type o GPIB address
o Go-NoGo cond. « menu language
Program « step contents  loop count
o start/stop steps
Horizontal « display mode  « scale
o position
Trigger o trigger type « source channel
o trigger mode  video standard
o video polarity e video line
» pulse timing « slope/coupling
Channel o vertical scale « vertical position
(ertical) s coupling mode e« invert on/off
o bandwidth limit « probe
on/ off attenuation
Math o operation type o source channel

vertical position
FFT window

unit/div
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USB flash drive file utility

Background

For USB flash drive, file deletion, folder creation,
file/folder rename are available from the front
panel. This feature is not available for internally
stored files.

Panel operation

122

1. Connect the drive to the Front Rear

front or rear panel USB port. <~
Note: Only one host
connection, front or rear, is <<

allowed at a time.

2. Press the Save/Recall key.

Save/Recall
Select any save or recall
functionality, for example  (Example)
USB destination in Save Save

image function. |
mage

Destination
USB

3. Press F5 (File Utilities). The File
display shows the USB flash | yilities =@
drive contents, root

M M
w =

directory.
s e L |EIE UTILS,

Select

sz ]

S

By ALLBGEE BI-Mou-B6 1542 New

Fy ALLBGE1 B3-How-BE 15143 Falder

£y ALLBGEZ 14-Sep-G7 BE:ID

By ALLBEGES 14-Sep-G7 BE:d1

Ey ALLBGES 14-Sep-07 BEI43

By ALLEGES 14-Sep-07 BEI45 LI

E ALLEGEE 14-Sep-G7 BEI49

£y ALLBGE? 14-Sep-G7 BE:S4

B DSEEaL.EMP 1EKE @3-Mow-85 15:29 || pelete

B DSEE@E. EMP 16KE B3-Mow-06 15231

By DEEEEE, SET 3B4E  14-Sep-87 BE:EO1

By DEEEEL.ZET 384E  14-Sep-07 0O:3Z| o

B DSEEE2.EMP 13KE 14-Sep-@7 B4:57 TEYIOUS
Menu

MATH [ [ EDGE

CHZ =2u
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SAVE/RECALL
Use the Variable knob to Down mUp
move the cursor. Press F1 VARIABLE
(Select) to go into the folder
or go back to the previous

directory level.

Select

TETHR  Go back to the root directory

Go back to the previous
ba ™ p
(higher) directory

I=EI:EN Go into the folder

Create new folder 1.
/ Rename file or
folder

Move the cursor to the file New
or folder location and press Folder
F2 (New Folder) or F3

(Rename). The file/folder Rename
name and the character map

appear on the display.

“
Mew Folder:

HEW_FoL]
[A]E @ D EF & W TR
HOPORSTODWWXYZ
123456 F 89280 ==
L% -

Use the Variable knob to LeftY” VRight

move the pointer to the VARIABLE

characters. Press F1 (Enter Q

Character) to add a
character or F2 (Back Space) | Enter E 1

to delete a character. Character -

Back
Space

F 2
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Save F 4

. When editing is completed, -

press F4 (Save). A new
folder or a new folder/file
name is created.

. Press F5 (Previous Menu) to | Previous
go back to the previous Menu
menu.
Delete folder/file 1 M th to th
. Move the cursor to the
folder or file location and Delete

124

press F4 (Delete). A message
appears at the bottom of the
display, asking additional
confirmation.

Pres=s F4 again to confirm this process.

. If the file/folder still needs
g

to be deleted, press F4 Delete
(Delete) again to complete
deletion. To cancel deletion,
press any other key.

. The USB flash drive content i
Previous

is updated. Press F5 Menu
(Previous Menu) to go back
to Save/Recall menu.
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Quick Save (HardCopy)

Background

The Hardcopy key works as a Hardcopy
shortcut for saving or printing
out information.

Once set, subsequent file saving only requires
pressing the Hardcopy key. Hardcopy key can be
configured into three operations: save image, save
all (image, waveform, setup), and printing.

The printing operation is described in page145.
Using the Save/Recall key can
also save files but with more

configurations. For details, see
pagel27.

Save/Recall

Functionality

Save image
(*.bmp)

Saves the current display image into
a USB flash drive connected to the
front or rear panel terminal.

Save all Saves the following items into a USB

flash drive connected to the front or
rear panel terminal.

o Current display image (*.bmp)

o Current system setup (*.set)

o Current waveform data (*.csv)

o Last stored system setup (*.set)

« Last stored waveform data (*.csv)

Print out Prints out the display image to an

external printer connected to USB
port. For details, see pagel45.
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Panel operation

126

1.

Connect the drive to the Front Rear

Note: Only one host

front or rear panel USB port.
connection, front or rear, is <

allowed at a time.

Press the Utility key.

Press F1 (Hardcopy Menu).

Press F1 (Function)

repeatedly to select Save

image or Save all.

To invert the color for the
saved or printed display
image, press F2 (Ink Saver)

and turn On the Ink Saver.

Ink Saver On (normal)

<

<

Utility
Hardcopy
F 1
vony | G
Function
Save All
Function
F1
Savelmage -
Ink Saver
F 2
o | B
Ink Saver Off (inverted)
EERE gE
R T

6. To save the image or folder, W
Py
press the Hardcopy key. -
The file or folder is saved to
the root directory of the USB

flash drive.
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Save Save panel setting

File type/source/destination Panel operation 1. (For saving to an external ~ Front Rear

USB flash drive) Connect
L. the drive to the front or rear
Item Source Destination
panel USB port.

Note: Only one host
connection, front or rear, is
allowed at a time.

Panel setup » Front panel settings « Internal memory: S1 ~
(DSxxxx.set) S20

o External memory: USB
2. Press the Save/Recall key.

Save/Recall
Waveform data  « Channel 1 ~4 o Internal memory: ave/ixeca
(DSxxxx.csv) « Math operation Reference waveform A ~
result P D, W1~ W20 3. Press F3 (Save Setup). The Save
Reference « External memory: USB display shows the available Setup

file destinations.
waveform A ~ D

ik Ll 14—Sep’g? 4157 M |SAYE/REC
T R
Display image  « Display image « External memory: USB ST pestination | Setup
(DSxxxx.bmp) %:er;or;u»
Save All o Display image o External memory: USB Hlasssianssisossisssnissssinsssissonisssaisossisssd ST
(Axxxx.bmp) S T T S TR L
+ Waveform data BTSRRI SO,
(Axxxx.csv) o e
o Front panel settings R I 3.0 R0 | Dtlities
MATH L] WCHL ELGE f <ZEHz
(AXXXX.Set) CH1 ==z2u CHz ==z2u CH2 ==2u
4. Press F3 (Destination) Destination =z
repeatedly to select the USB -

saved location. Use the
Variable knob to change the vy

memory location (S1 ~ S20) VARIABLE
or the file name Q
(DSxxxx.set).

Memory  Internal memory, S1 ~ S20
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5. Press F4 (Save) to confirm

Note /! \

SAVE/RECALL

USB External flash drive, no practical
limitation on the amount of file.
When saved, the setup file is
placed in the root directory.

Save

saving. When completed, a
message appears at the
bottom of the display.

| Setup save to DSERES.SET completed

N The file will not be saved if the
power is turned Off or USB drive is
taken out before the message.

USB file utility

Save waveform

To edit USB flash drive File
contents (create/ delete/
rename files and folders), press

F 5
Utilities -

F5. For details, see pagel22.

Panel operation

1.

(For saving to an external ~ Front Rear
USB flash drive) Connect <~
the drive to the front or rear
panel USB port. <

Note: Only one host

connection, front or rear, is
allowed at a time.

Press the Save/Recall key.  [save/Recall

Press F4 (Save Waveform). Save
The display shows the Waveform
available source and
destination options.
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GYINSTEK

130

GDS-2000 Series User Manual

ik nfE ™ |SAYESREC

tEource  Destination

.................................................

SR Save
RN N TPRN HAN MO e

: CRef R .

: CRef B O Source

: Ref © o

: © Ref D - Destination
e S A P Frrra bt s ] ——

fMemdr‘g Refs.

Save

| DEERAE, CE [—

EDGE S

]
CH2 ==2u CHZ ==2u

4. Press F2 (Source). Use the

Variable knob to select the Source
source signal. m
VARIABLE

=

CH1 ~CH2 Channel 1 ~ 2 signal

(2CH model)

CH1 ~CH4 Channel 1 ~ 4 signal

(4CH model)

Math Math operation result
(page63)

RefA~D

waveforms A ~ D

5. Press F3 (Destination) Destination
repeatedly to select the file USB

destination. Use the m

Variable knob to select the
VARIABLE

memory location or file

name.

Memory

Internally stored reference

Internal memory, W1 ~ W20
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USB External flash drive, no practical
limitation on the amount of file. 3. Press F5 (More). More
When saved, the waveform file is
placed in the root directory.
(F 1

4. Press F1 (Save Image). The Save
display shows the available | |mage
file destinations.

Ref Internal reference waveform, A~D =

6. Press F4 (Save) to confirm
saving. When completed, a Save MU |SAVE/RED
message appears at the S O SRS NS PO NS PO e ,fn:";z
bottom of the display. i e
Mauie-f‘-:ur‘r:n SEI'-;-'E' t.c:u RefA c.n:mple:t.ed ,E, On
o s Destinat
N The file will not be saved if the S At At A St At At L:San
taken out before the message. BTSRRI SO,
USB file utility ~ To edit USB flash drive File . ieeems . - | Udlites
contents (create/ delete/ Utilities R sy MLTEL
rename files and folders), press
F5. For details, see pagel22. 5. Press F2 (Ink Saver) Ink Saver =3
repeatedly to invert the off m -
PC software Saving waveform is also background color (On) or
(FreeWave) available through the not (Off).
nK saver On (norma nK saver nverte
groprft&;yﬁc fSOftWGa‘rA‘j'I el Ink Saver On (normal)  Ink Saver Off (inverted)
ownloadable from nste
<F - & Trigd M CH e - m LH1
website. : e | —
' I
Save display image e

Panel operation 1. Connect the drive to the Front Rear

front or rear panel USB port. < 6. Press F3 (Destination). Use —
. . Destination
Note: Only one host the Variable knob to select USB

connection, front or rear, is the file name.

allowed at a time. VR
VARIABLE
2. Press the Save/Recall key.  [gave/Recall @
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USB External flash drive, no practical
limitation on the amount of file.
When saved, the image file is
placed in the root directory.

7. Press F4 (Save) to confirm
saving. When completed, a Save

message appears at the
bottom of the display.

N The file will not be saved if the
Note /21 power is turned Off or USB drive is
taken out before the message.

USB file utility

To edit USB flash drive File
contents (create/ delete/ Utilities

rename files and folders), press
F5. For details, see pagel22.

PC software

Saving display image is also

(FreeWave) available through proprietary
PC software, downloadable
from GWInstek website.
Save All
Panel operation 1. Connect the drive to the Front Rear

front or rear panel USB port. <
Note: Only one host
connection, front or rear, is -~

allowed at a time.

2. Press the Save/Recall key.  [save/Recall

3. Press F5 (More).
e
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4. Press F2 (Save All). The Save
display shows the available All

file destinations. The
following files are saved,
contained in a folder.

Setup file Two types of setups are saved:

(Axxxx.set) the current panel setting and
the last internally saved
setting (one of S1 ~ S20).

Display image  The current display image in
(Axxxx.bmp) bitmap format.

Waveform data Two types of waveform data

(Axxxx.csv) are saved: the currently active
channel data and the last
internally saved data (one of
W1 ~ W20).

~F s 1L |SAVE/REC

R T Save
: All
[ink Saver
: On
: Destination
E UsB
Save
File
o .880 s : Lol
MATH ] B EDGE 7
CHZ =2U CHZ =21
5. Press F2 (Ink Saver Ink Saver
cpeataly o nvar
peatedly to invert the Off m

background color (On) or
not (Off) for the display
image.
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Ink Saver On (normal)  Ink Saver Off (inverted)

6. Press F3 (Destination). Use |Destination

the Variable knob to select

usB

the file name.

AR

VARIABLE

-

UsB External flash drive, no practical
limitation on the amount of file.
When saved, the folder is placed
in the root directory.

A

8

a

7. Press F4 (Save) to confirm
saving. When completed, a Save
message appears at the
bottom of the display.
| The file will not be saved if the
Note / = \

power is turned Off or USB drive is

taken out before the message.

8. Together with the current setup/waveform/
image, the last saved waveform file (one from
W1 ~ W20) and setup file (one from S1 ~ S20)

are also included in the folder.

USB file utility

To edit USB flash drive
contents (create/ delete/

File
Utilities

rename files and folders), press
F5. For details, see pagel22.
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Recall

File type/source/destination

Item Source Destination

Default panel  Factory installed  Current front panel
setup setting

Reference o Internal memory: A ~D « Current front panel
waveform

Panel setup « Internal memory:S1~ « Current front panel
(DSxxxx.set) 520

o External memory: USB

Waveform data  « Internal memory: W1 ~ « Reference waveform
(DSxxxx.csv) W20 A~D

o External memory: USB

Display image  « External memory: USB « Display
(DSxxxx.bmp)

Recall default panel setting

Panel operation 1. Press the Save/Recall key.

Save/Recall
2. Press F1 (Default Setup). Default
The factory installed setting Setup

is recalled and replaces the
current panel setting.

Setting contents  The following is the default setting contents.
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Acquisition Mode: Normal Memory length: 500
Channel Scale: 2V /Div CH1: On, CH2/3/4: Off Recall reference waveform on the display
Coupling: DC Invert: Off
BW limit: Off Probe attenuation: x1 Panel operation 1. The reference waveform must be stored in
. advance. See page for waveform store details.
Cursor Source: CH1 Horizontal: None
Vertical: None 2. Press the Save/Recall key.  [gaye/Recall
Display Type: Dots Accumulate: Off
[ 3. Press F2 (Display Refs). The | Displa
. y
Graticule: reference waveform display | Refs.
Go-NoGo Go-No: Off Source: CH1 menu appears.
NoGo when: === Violating: Stop
_ 4. Select the reference Ref.A Off
Horizontal Scale: 2.5us/Div Mode: Main Timebase waveform from F1 (Ref A)
Math Type: + (Add) Channel: CH1+CH2 to F4 (Ref D) and press it.
Position: 0.00 Di Unit/Div: 2V The waveform appears on l
osttion: . v nit/Div: the display and the period
Measure Sourcel, 2: CH1, CH2 Type: VPP, Freq, FRR and amplitude of the RefA On
Program Mode: Edit Step: 1 waveform appears in the ;YSms
menu.
Trigger Type: Edge Source: Channell “@ @B s0tags 12 .. L |SAVE/REC
Mode: Auto Slope: " i ] Nelay
2 efs.
Coupling: DC Rejection: Off [Ret A 0if
Noise Rejection: Off
RefB On
Utility Savelmage, InkSaver Off GPIB, Address 8 -
Sound: Off TR T
. o
1] . i MCH1 EDGE: f: 299, 978H=

HATH
CH1 == 1@@ml) CH3 == S@ml!

5. To clear the waveform from |Ref.A Off
the display, press F1 ~ F4

key again.
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Recall panel setting
Panel operation 1. (For recalling from an Front Rear

external USB flash drive) <
Connect the drive to the
front or rear panel USB port. | *<~

Note: Only one host

connection, front or rear, is
allowed at a time.

2. Press the Save/Recall key.  [gave/Recall

3. Press F5 (More). M ==
ore

4. Press F3 (Recall Setup). The Recall
display shows the available | getyp
file sources.

i L=l ™

Recall

File
Utilities

HATH L] ] EDGE 7
CHZ —=5@Eml] CHZ —=SO0Emll
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5. Press F2 (Source) repeatedl
( ) rep Y | Source

to select the file source, USB
internal memory or external
USB. Use the Variable knob
to change the memory VARIABLE

location (S1 ~ S20) or the file
name (DSxxxx.set).

Memory Internal memory, S1 ~ 520

USB External flash drive, no practical
limitation on the amount of file. The
setup file must be placed in the root
directory to be recognized.

. Press F4 (Recall) to confirm
recalling. When completed, Recall
a message appears at the
bottom of the display.
f Seti.,lp r*n:z-c,alie-d F:‘r*cim +S 1
;,' The file will not be saved if the
Note /%3 power is turned Off or USB drive is
taken out before the message.
USB file utility To edit USB flash drive File
contents (create/ delete/ Utilities
rename files and folders), press
F5. For details, see pagel22.
140
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5. Press F2 (Source) repeatedly
to select the file source, Source

internal memory or external
Panel operation 1. (For recalling from an Front ~ Rear USB. Use the Variable knob V. ¥
to change the memory

external USB flash drive <

Connect the drive to the) location (S1 ~ S20) or the file @

front or rear panel USB port. | *<~ name (DSxxxx.csv).

Note: Only one host Memory Internal memory, W1 ~ W20
connection, front or rear, is USB
allowed at a time.

Recall waveform

External flash drive, no
practical limitation on the
amount of file. The waveform
Save/Recall file must be placed in the root
directory to be recognized.

2. Press the Save/Recall key.

3. Press F5 (More).

More F 5 6. Press F3 (Destination). Use |Destinati
( ) estination

the Variable knob to select USB

the memory location.

4. Press F4 (Recall Waveform). | Recall

; F 4 VARIABLE
The display shows the Waveform
available source and
destination options.
R e L YRR RefA~D  Internally stored reference
B B B B M B B . . Recall
T waveforms A ~D
: : : : tSource  Destination Waveform
iMemor‘g Ref A .. I cource
Coor ot (YEUEME Ref B Memory 7. Press F4 (Save) to confirm
T ET T ;
T e mer recalling. When completed, Recall
)....?....?....?....?....-:-.U.E:B.?....?....?....?..u Destination a message appears at the
el Ha'file i bottom of the display.
T T T Recall
I T /N The file will not be saved if the
R le.moe s Note / = \ ; e
HAIN ] Wi EDRE S B power is turned Off or USB drive is

CH2 —=35E8ml) CHZ —=Saoml
" " taken out before the message.

USB file utility To edit USB flash drive File
contents (create/ delete/ Utilities
rename files and folders), press
F5. For details, see pagel22.
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Recall image

SAVE/RECALL

Panel operation

. Connect the USB drive to Front Rear

the front or rear panel USB <
port.
Note: Only one host <
connection, front or rear, is

allowed at a time.

. Press the Save/Recall key. -

. Press F5 (More).
e

. Press F5 (Recall Image). The
( ge) Recall

display shows the available | |pge
source options.

ik - I |SAYESRBEC
: : : : : : Recall
Image

usB

Recall

Fooet : : : File
H : : : : Utilities

Source

: Ref Image
o 1

MATH 1] ] EDGE 7
CH2 —=S@@ml)

5. To select the source image
g Source

file, press F2 (Source) and USB
use the Variable knob.

Y

VARIABLE

o
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6. To show the image on the Ref Image
display, press F3 (Ref On =m
Image) ON or F4 (Recall).
Recall
7. The image appears on the
display and the “R”
indicator appears at the top
left corner of the display.
~x - . |SAVE/REC
: Recall
: Image
: ] Source
i USE
: Ref Image
: o L
E Recall
........................ Lo T Fie
- D Ltilities
MATH ] Wrl EDGE 7
CHE == S@an
8. To clear the image off the Ref Image
display, press F3 (Ref of A
Image) OFF.
144
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2 Configure interface

P Panel operation 1. Press the Utility key. Utility
R I N T O U T 2. Press F2 (Interface menu). Interface
Menu
Display printout is also available using proprietary PC software,
downloadable from GWInstek website. 3. Press Fl (Type) repeatedly e
to select USB. USB
Overview
4. Press F5 (Previous menu). Previous
Printout step Listed below are the steps that have to be followed Menu
when printing out the display image through USB
connector. 5. Press F1 (Hardcopy menu). |Hardcopy
Menu
1. Connect the printer to the USB host port
. . . 6. Press F1 (Function) Function
2. Conf h f
Configure the interface to printout mode repeatedly to select Printer. | pri o,
3. Configure the content and printout
4. Printout 3 Configure content
1 Connect printer Panel operation 1. Press the Utility key. Utility
1. Connect the printer to the USB host port, front 2. Press F1 (Hardcopy Menu). |Hardcopy
or rear panel. Menu
Front panel Rear panel
< 3. Press F1 (Function) Function
repeatedly to select Printer | printer
= if it is not selected yet.
USB Note Using the front and rear USB host port at the same

time is forbidden (Example: printer to the rear
panel, storage device to the front panel).
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4 Printout

PRINT OUT

4. To invert the color for the Ink Saver
saved or printed display on —

image, press F2 (Ink Saver)
and turn On the Ink Saver.

Ink Saver On (normal) Ink Saver Off (inverted)
R
NI A E':V"Lllm:l
5. To select black/white or
color printing, press F3 Portrait
(Portrait) repeatedly; Gray
(b&w) or Color.
6. To select the printed size, Ratio
press F4 (Ratio). Use the 50%

Parameter knob to change Small Large
the ratio with respect to the VY g
real display size. VARIABLE

=

Range 10% ~ 100%

Press the Hardcopy key. The
display image is printed out.
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REMOTE CONTROL
CONFIG

This chapter describes basic configuration of
IEEE488.2 based remote control. For command list,
refer to the programming manual downloadable
from GWlnstek website, www.gwinstek.com.tw.

Configuration Configure USB interface..........cccoecvviveiinnnnnnnnn, 149
Configure RS-232C interface ...........coocvvvennnnn. 150
Configure GPIB interface (optional)............... 152
USB/RS-232C remote control software........... 154
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Interface Configuration Configure RS-232C interface
Configure USB interface Sgn? Zﬁaﬂ on Connector DB-5, Male
g Baud rate 2400, 4800, 9600, 19200, 38400
usB PC side connector Type A, host Parity None, Odd, Even
configuration  5ps 2000 side  Type B, slave Data bit 8 (fixed)
connector '
Stop bit 1,2
Speed 1.1/2.0 (full speed)
Panel operation 1. Press the Utility key. i
Panel operation 1. Press the Utility key. Utility P Y UL
2. Press F2 (Interface Menu).
2. Press F2 (Interface Menu). Interface ( ) Interface 2

F Menu

Menu

3. Press F1 (Type) repeatedl
(Type) rep y Type

3. Press F1 (Type) repeatedly Type a to select RS-232C. RS232 1

to select USB. USB

T
N

4. The interface icon at the top g o

4. The interface icon at the top of the display changes into

of the display changes into RS-232C type.
USB type.

5. To change the baud rate, Baud Rate -

5. Connect the USB cable to F 2

~
ress F2 (Baud Rate
the rear panel slave port. fepeatedl(y. ! ==

Range 2400, 4800, 9600, 19200, 38400

6. When the PC asks for the USB driver, select
gds2k_cdc.inf included in the FreeWave 6. To change the stop bit, press | Stop Bit
software package downloadable from GW F3 (Stop Bit) repeatedly. 2
website, www.gwinstek.com.tw, GDS-2000
product corner. The driver file automatically
sets GDS-2000 as serial port COM?7.

Range 1,2

7. Data bit is fixed at 8.

8. To change the parity, press Parity
F4 (Parity) repeatedly. None
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Range  None, Odd, Even

9. Connect the RS-232C cable
to the rear panel port: DB-9
male connector. For
functionality check see
pagelb4.

Pin assignment

12345 2: RxD (Receive data)

@ @> 3: TxD (Transmit data)

: D
6789 5 CN

4, 6 ~9: No connection

PC connection

Use the Null Modem connection as in the below
diagram.

GDS-2000 PC

Pin2 RxD TxD Pin2

Pin3 TxD RxD Pin3

Pin5 GND

GND Pin5
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Configure GPIB interface (optional)

GPIB module
installation

The optional GPIB module is available as a
separate kit. Follow the instruction to install the
module properly.

1. Turn Off the GDS-2000 power E
switch.

2. Take off two screws and remove the rear panel
GPIB module cover.

~

back.

4. Turn On the GDS-2000 ﬁ
power switch.

Configure GPIB

152

1. Press the Utility key. Utility
2. Press F2 (Interface Menu). Interface 2
Menu

3. Press F1 (Type) repeatedly Type
to select GPIB. GPIB

M M
|
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4. The interface icon at display
top changes to GPIB. %

5. Press F2 (Address). Use the | Address
Variable knob to change the 1

GPIB address.
Range 1~30

6. Connect the GPIB cable to
the rear panel port: 24-pin
female connector.

GPIB constraints

o Maximum 15 devices altogether, 20m cable
length, 2m between each device

o Unique address assigned to each device
o Atleast 2/3 of the devices turned On

e No loop or parallel connection

Pin assignment

g—1

Pinl Data line 1 Pin13 Dataline 5
Pin2 Data line 2 Pin14 Dataline 6
Pin3 Data line 3 Pin15 Dataline 7
Pin4 Data line 4 Pin16 Data line 8
Pin5 EOI Pin17 REN

Pin6 DAV Pin18 Ground
Pin7 NRFD Pin19 Ground
Pin8 NDAC Pin20 Ground
Pin9 IFC Pin21  Ground
Pin10 SRQ Pin22 Ground
Pin11 ATN Pin23  Ground

Pin12  Shield (screen)  Pin24  Signal ground
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USB/RS-232C remote control software

Terminal
application
(USB/RS-232C)

Invoke the terminal application such as MTTTY
(Multi-Threaded TTY). For RS-232C, set the COM
port, baud rate, stop bit, data bit, and parity
accordingly.

To check the COM port No, see the Device
Manager in the PC. For WinXP, Control panel —
System — Hardware tab.

Functionality

Run this query command via the terminal.

check *idn?
This should return the Manufacturer, Model
number, Serial number, and Firmware version in
the following format.
GW, GDS-2064, 000000001, V1.00

PC Software The proprietary PC software, downloadable from

(USB only) GWInstek website, can be used for remote control.
This mode is available only for USB interface.
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BATTERY OPERATION

The optional battery allows portable operations
such as field applications. Battery packs and
related internal components are factory installed
items: contact the service center for new
installation.

_,-"i"-\_ Never insert or remove the battery while the
Warning / = ;
gr s power is On.

Battery insertion 1. Turn Off the power and take off the power
cord.

=B

2. Open the rear panel battery pack cover.
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3. Insert the battery packs and close the cover.

4. Turn On the power and [l ofEo
make sure the battery icon |
appears at the top left
corner of the display.

Rating

Type Li-Ion battery x 2, 11.1V average

Running time 3 hours typical

Charging time 8 hours typical when Power Off
16 hours typical when Power On

Battery status

1. To view the battery Utility
installation and recharge
status, press the Utility key.

2. Press F5 (More). " =c
ore

=

3. Press F2 (System Info).
(Sy ) System

Info.

4. The battery status (output voltage and charging
rate) appears on the lower half of the display.

EATTEREY IMFORMATION

EAT. #1 EAT. #2
Uoltages 12.85u 12,841
Capacity: Q3% =E ¥

Note

156

When the battery is not in use for a long time,
take them out to prolong the battery life.

Battery operation requires additional
components that are factory installed. Merely
inserting battery packs into standard GDS-2000
does not work. For new installation, contact
Goodwill.
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MAINTENANCE

Two types of maintenance operations are
available: calibrate vertical resolution, and
compensate the probe. Run these operations when
using GDS-2000 in a new environment.

Vertical Resolution Calibration

Panel operation 1. Press the Utility key. Utility

2. Press F5 (More).

More F5

3. Press F1 (Self Cal Menu). Self CAL

F1
Menu -
4. Press F1 (Vertical).

(Vertical Vertcal

5. The buzzer sounds and the message “Set CAL
to CH1, then press F5” appears at the bottom of
the display.

6. Connect the calibration

signal from the rear panel
CAL out to Channell input.

7. Press F5.

(no menu item)
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8. The calibration for Channell || ... caribration 1/3
starts and ends
automatically, in less than 5 || ®®®®®#800000
minutes.

9. When finished, connect the
calibration signal to
Channel2 and press F5. 000000000000
Channel?2 calibration starts.

Done!!

10. (for 4 Channel model only) Repeat the above
step for Channel 3 and 4.

11. When the calibration for all channels is

completed, the display goes back the default
state.

Probe Compensation

Panel operation 1. Connect the probe between Channell input and
the probe compensation output (2Vp-p, 1kHz
square wave) on the front panel. Set the probe
attenuation to x10.

i ENERENENED)

2. Press the Utility key. Utility
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3. Press F5 (More) twice.
o
x2
4. Press F1 (ProbeComp ProbeComp

5. Press F1 (Wavetype)
repeatedly to select the Ir
standard square wave.

6. Press the Auto Set key. The
compensation signal

Menu). Menu
.

appears on the display.
7. Press the Display key, then Display
F1 (Type) twice to select the
' VE?tOI‘ .waveform.. Type
b nnononnoog: : : Vectors

T E T EY X

8. Turn the adjustment point on the probe until
the signal edge becomes sharp.
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FaQ

* | pressed the Power (On/Standby) key on the front panel but nothing
happens.

I connected the signal but it does not appear on the display.

| want to remove the (Measurement result / FFT result / Help
contents) from the display.

The waveform does not update (frozen).

The probe waveform is distorted.

Auto Set does not catch the signal well.

| want to clean up the cluttered panel settings.

The display image printout is too dark on the background.

| want to install the optional battery pack.
| put the battery pack in but it is not working.

The date and time setting are not correct.
USB does not work.
The accuracy does not match the specification.

| pressed the Power (On/Standby) key on the front panel but
nothing happens.

Make sure you turned On the rear panel Power switch. For power
up sequence, see page22.

| connected the signal but it does not appear on the display.

Make sure you have activated the channel by pressing the Channel
key (the LED turns On).
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| want to remove the (Measurement result / FFT result /
Help contents) from the display.

To clear automatic measurement result, press the Measure key twice,
then Press F4 (OFF). See page54 for details.

To clear FFT result, press the Math key twice. See page63 for details.
To clear Help result, press the Help key again. See page45 for details.

The waveform does not update (frozen).

Press the Run/Stop key to unfreeze the waveform. See page49 for
details.

If this does not help, the trigger mode might be set to Single. Press
the Trigger menu key, then F3 (Mode) to Auto. See page105 for
trigger setting details.

The probe waveform is distorted.

You might need to compensate the probe. For details, see pagel58.
Note that the frequency accuracy and duty factor are not specified
for probe compensation waveform and therefore it should not be
used for other reference purpose.

Auto Set does not catch the signal well.

Autoset function cannot catch signals under 30mV or 30Hz. Please
use the manual operation. See page48 for Auto Set details.

| want to clean up the cluttered panel settings.

Recall the default settings by pressing Save/Recall key - F1. For
default setting contents, see page44.
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The display image printout is too dark on the background.

Use the Inksaver function which reverses the background color. For
details, see page145.

| want to install the optional battery pack.
| put the battery pack in but it is not working.

The battery pack needs additional internal components to work
properly. They are factory installed items: contact your dealer. For
battery operation details, see pagel55.

The date and time setting are not correct.

For date and time setting details, please see pagel16. If it does not
help, the internal battery controlling the clock might be worn out.
Contact your dealer or GWInstek.

USB does not work.

Make sure you are not using the front and the rear USB host
connector at the same time. Disconnect either of the USB device and
try again.

The accuracy does not match the specification.

Make sure the device is powered On for at least 30 minutes, within
+20°C~+30°C. This is necessary to stabilize the unit to match the
specification.

For more information, contact your local dealer or GWInstek at
www.gwinstek.com.tw / marketing@goodwill.com.tw.
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APPENDIX

Fuse Replacement

Step 1. Take off the power cord and remove the fuse
socket using a minus driver.

2. Replace the fuse in the holder.

Rating T2A, 250V
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GPIB Module Installation

For GPIB interface and remote control details, see page148.

GPIB kit contents « GPIB module

o Programming manual (programming manual is
also downloadable from GWInstek website).

Step 1. Turn Off the GDS-2000 power

2. Take off two screws and remove the rear panel
GPIB module cover.

back.

4. Turn On GDS-2000. Press the Utility
Utility key, then F2 (Interface)
repeatedly. Make sure GPIB Interface
menu is selectable, and a GPIB | _Menu
icon appears on the top left ik e
corner of the display. F : '
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GDS-2000 Specifications

The specifications apply when GDS-2000 is powered on for at least

30 minutes under +20°C~+30°C.

Model-specific

GDS-2062 Channels 2
Bandwidth DC ~ 60MHz (-3dB)
Rise time 5.8ns approx.
GDS-2064 Channels 4
Bandwidth DC ~ 60MHz (-3dB)
Rise time 5.8ns approx.
GDS-2102 Channels 2
Bandwidth DC ~ 100MHz (-3dB)
Rise time 3.5ns approx.
GDS-2104 Channels 4
Bandwidth DC ~ 100MHz (-3dB)
Rise time 3.5ns approx.
GDS-2202 Channels 2
Bandwidth DC ~ 200MHz (-3dB)
Rise time 1.75ns approx.
GDS-2204 Channels 4
Bandwidth DC ~ 200MHz (-3dB)
Rise time 1.75ns approx.
Common
Vertical Sensitivity 2mV/div~5V/Div (1-2-5 increments)
Accuracy * (3% x |Readout|+0.05div + 0.8mV)
Input Coupling AC, DC, Ground
Input 1MQ+2%, ~16pF
Impedance
Polarity Normal & Invert

Maximum Input
Math operation
Offset Range

300V (DC+AC peak), CAT Il
+,— FFT
2mV/div~20mV/div: 0.5V
50mV/div~200mV/div: 5V
500mV/div~2V/div: 50V
5V/div: 300V

Bandwidth Limit 20MHz (—3dB)
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Trigger Sources CH1, CH2, Line,
EXT(2ch model only),
CH3, CH4(4ch model only)
Modes Auto-Level, Auto, Normal, Single, TV,
Edge, Pulse Width, Time-Delay, Event-
Delay(2ch model only)
Coupling AC, DC, LFrej, HFrej, Noise rej
Sensitivity DC~25MHz: Approx. 0.5div or 5mV
25MHz~max: Approx. 1div or 10mV
Holdoff 40ns ~ 2.5
External Trigger Range +15V
(2ch model only)  Sensitivity DC~30MHz: ~50mV
30MHz~max: ~100mV
Input 1MQ+2%, ~16pF
Impedance

Maximum Input

300V (DC + AC peak), CAT Il

Horizontal Range 1ns/div~10s/div, 1-2-5 increment
Roll mode: 250ms/div ~ 10s/div
Modes Main, Window, Window Zoom, Roll, Scan,
X-Y
Accuracy +0.01%
Pre-Trigger 20 div maximum
Post-Trigger 1000 div
X-Y Mode X-Axis Input Channel 1
Y-Axis Input Channel 2
Phase Shift +3° at 100kHz
Signal Acquisition  Real-Time 1G Sa/s maximum
Equivalent 25G Sa/s maximum
Vertical 8 bits
Resolution
Record Length 25K Dots Maximum
Acquisition Normal, Peak Detect, Average
Peak Detection 10ns
Average 2,4,8,16,32, 64,128, 256
Cursors and Voltage Vpp, Vamp, Vavg, Vrms, Vhi, Vlo, Vmax,
Measurement Vmin, Rise Preshoot/ Overshoot, Fall
Preshoot/ Overshoot
Time Freq, Period, Rise Time, Fall Time, Positive
Width, Negative Width, Duty Cycle
Delay FRR, FRF, FFR, FFF, LRR, LRF, LFR, LFF
Cursors Voltage difference (AV) and
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Auto Counter

Resolution: 6 digits

Accuracy: 2%

Signal source: All available trigger source
except the Video trigger

Control Panel Auto Set Automatically adjust Vertical Volt/div,
Function Horizontal Time/div, and Trigger level
Save Setup Internal memory: 20 sets
USB Flash drive: unlimited
Save Waveform Internal memory: 20 sets
USB Flash drive: unlimited
Save display USB Flash drive: unlimited
image
Display LCD 5.6 inch, TFT, brightness adjustable
Resolution 234 (Vertical) x 320 (Horizontal)
(dots)
Graticule 8 x 10 divisions (menu On)
8 x 12 divisions (menu Off)
Interface Go-No Go 5V max/ 10mA TTL open collector
Output
RS-232C DTE DB 9-pin male

GPIB (Optional)

IEEE488.2 24-pin female

USB Host: Flash drive, Printer
Device: Remote control
2.0 full speed supported
Power Source Line Voltage 100V~240V AC, 47Hz~63Hz
Battery Li-lon pack, 11.1V average
(Optional) 8 hours charge time (Power On)
3 hours operating time (depend on
conditions)
Miscellaneous Language English, Traditional Chinese, Simplified
Selection Chinese, others (depend on the region)
On-Line Help  Available for most keys

Real-Time Clock

Display: yy/mm/dd/hh/ss
(time stamp for saved data)

Operation Ambient temperature 0 ~ 50°C
Environment Relative humidity < 80% @35°C
Storage Ambient temperature —20 ~ 70°C
Environment Relative humidity < 90% @35°C
Dimensions 254 (D) x 142 (H) x 310 (W) mm
Weight Approx. 4.3kg
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Probe Specifications

Model-specific

GTP-060A-2 Applicable to GDS-2062, GDS-2064
Bandwidth DC ~ 60MHz @ Position x 10
Rise time 5.8ns
GTP-100A-2 Applicable to GDS-2102, GDS-2104
Bandwidth DC ~ 100MHz @ Position x 10
Rise time 2.3ns
GTP-250A-2 Applicable to GDS-2202, GDS-2204
Bandwidth DC ~ 250MHz @ Position x 10
Rise time 1.4ns
Common
Position x 10 Attenuation Ratio 10:1
Input Resistance  10MQ when used with IMQ input
oscilloscope
Input Capacitance 23pF approx. for GTP-060A-2
15pF approx. for GTP-100A-2
17pF approx. for GTP-250A-2
Compensation 10 ~ 35pF
Range
Maximum Input 500V CAT I, 300V CAT Il (DC+Peak AC)
Voltage Derating with frequency
Position x 1 Attenuation Ratio 1:1
Bandwidth DC ~ 6MHz
Rise Time 58ns
Input Resistance  1MQ when used with 1IMQ input
oscilloscope
Input Capacitance 128pF for GTP-060A-2, 47pF for GTP-
100A-2, 47pF for GTP-250A-2
(+ oscilloscope capacitance)
Compensation 10 ~ 35pF
Range
Maximum Input 300V CAT I, 150V CAT Il (DC+Peak AC)
Voltage Derating with frequency
Operating Temperature -10°C ~ 55°C
Condition
Relative Humidity <85% @35°C
Safety Standard EN61010-031 CAT Il
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Declaration of Conformity

We
GOOD WILL INSTRUMENT CO., LTD.
(1) No.7-1, Jhongsing Rd., Tucheng City, Taipei County, Taiwan
(2) No. 69, Lu San Road, Suzhou City (Xin Qu), Jiangsu Sheng, China
declare, that the below mentioned product
Type of Product: Power Supply
Model Number: GDS-2062, GDS-2064, GDS-2102, GDS-2104,
GDS-2202, GDS-2204

are herewith confirmed to comply with the requirements set out in the
Council Directive on the Approximation of the Law of Member States
relating to Electromagnetic Compatibility (89/336/EEC, 92/31/EEC,
93/68/EEC) and Low Voltage Directive (73/23/EEC, 93/68/EEC).
For the evaluation regarding the Electromagnetic Compatibility and
Low Voltage Directive, the following standards were applied:

EMC

IEN 61326-1: Electrical equipment for measurement, control and laboratory
use —— EMC requirements (1997 + A1:1998 + A2:2001 + A3:2003)

Conducted Emission Electrical Fast Transients
Radiated Emission EN 61000-4-4: 2004

EN 55011: Class A 1998 + A1:1999
+ A2:2002

Current Harmonics Surge Immunity
[EN 61000-3-2: 2000 + A2:2005 EN 61000-4-5: 1995 + A1:2001

oltage Fluctuations Conducted Susceptibility
EN 61000-3-3: 1995 + A1:2001 EN 61000-4-6: 1996 + A1:2001
+A2:2005

lectrostatic Discharge Power Frequency Magnetic Field
EN 61000-4-2: 1995 + A1:1998 +  [EN 61000-4-8: 1993 + A1:2001
2:2001

Radiated Immunity Voltage Dip/ Interruption
N 61000-4-3: 2002 + A1:2002 EN 61000-4-11: 2004

Safety
[Low Voltage Equipment Directive 73/23/EEC & amended by 93/68/EEC

afety Requirements
IEC/EN 61010-1: 2001

169

GYINSTEK

GDS-2000 Series User Manual

INDEX

2-4 channel difference............... 10
AC coupling........ccccoeuvuvvvicunne. 102
ACqUISIHON ... 84

IMNENU trEE ....vvveeeeeieeirieeieeeeeienne 26
addition.......ccocvevevieeeeieeeeiee, 64
IMNENU trEE ...ovvrenieeeieeirieieeieieenene 29
auto level ......oooevveveeveciieienens 108
AULO Set..ueieiieieecieceeeee e 48
effect on channel.............ccccconue. 47

exception ... 48
faq. o 161
Specification.........ccveeeeeceerreeenne. 167
auto template ... 74
auto trigger.......ccoovviiininnne. 106
automatic measurement........... 56
G e 161
MENU LTEE ..o 30
OVETVIEW ..o 54
ShOTECUL .o 30
specification..........ceccvecucuriucnne. 166
average acquisition.................... 84
average voltage measure.......... 55
bandwidth limitation.............. 103
battery ........cccocvvrrnincccccnnne
fag. .o
icon on power up
specification
blackman window
DUZZET ..o
menu tree
calibration, vertical resolution157
caution symbol............cccccueeeaee. 5
channel........ccococeeeennnncccccecnnne 47
fAG e 160
MENU tTeE .....oveveeiiicreicieeeeenene 27
ShOTECUL .o 27
status indicator..........c.cceeveeeeueee 20
cleaning the instrument.............. 7
170

coupling mode............ccccceueee. 102
menu tree
CUTSOT oovviiiececreneieieseieecscaeaennes
menu tree
shortcut ........

menu tree
DC coupling ........ccccovvvieuennne 102
declaration of conformity ....... 169
default setup......ccceeeecrerrenenes
coNteNnts ......oeeveeieinieincii
effect on channel...
menu tree..................
delay measure...........cccccoeuvinnnnee
delay trigger .........ccccoceeeinnnenns
menu tree ...,
display.....ccccovuvunee
contrast setting.....
diagram.........
grid setting....
menu tree......
save image ....
shortcut .........
Specification........ceeveeneecurecrnenene
dot waveform..........ccoeeuveeinnnes

edge trigger....
MEeNU tree .....ccevvivviiieiriiiiieeeeeeas

EN61010 ...
measurement category ....
pollution degree................

environment ............coceeverenne 167



GYINSTEK

safety instruction..........ccceveveeucene 7
equivalent time sampling......... 89
external trigger...........cccceeuee.

input terminal ...

specification...........ccceveevrccnnnee.
falling time measure.................. 55
FET .o e 66

horizontal cursor .. ...60

MENU tree .....ccovvveeicicieceicinas 29

OVEIVIEW .oovevieiiiiiieiccie s 63

vertical CUTSOT........ccovvrvenrerricrinns 62
file format .............. .. 119
firmware version...................... 115
flattop window..........cccceccucneene 64
FM example.......ccccccovviinnnnnn 87
frequency measure.................... 55
front panel diagram................... 13
fuse replacement...................... 163

safety instruction..........ccccceeuecuenee 7
generic purpose signal............... 52
GOTNOGO .. 68

how to configure..........cccccoeuvinunns 69

how to run..... .75

menu tree............... .41

output specification. .167

output terminal.........cccccveueuennne 76

template menu tree....................... 41
GPIB......coovviviiiiiiii 152

module installation ................... 164
ground

CoOUPling ....coocuvvicrriiciiciricnaens 102

symbol

terminal ..o 16
hanning window............cc........ 63
hardcopy ......ccoccevvviniiiiccnnnn 125

MENU tTee ...ouvevieieiciciieeas 40

shortcut ..o 40
Relp .o 45

faq oo 161
high voltage measure................ 54
holdoff ... 108
horizontal.........c.cccccovvniininnnnn 94

basic operation...... .50

cursor menu tree...
cursor operation.... .
MENU trEE ....ovenveveeeeieeereeeeeeieeeas 28
POSIHION. ... 94

INDEX
scale.... .95
Shortcut .ovovvveeeereieeeeeeeee 28
specification........c.ccevecueereeenne. 166
TIEC1010-T c.uveriveieeeeereeeee. 168
initialization.........ccccevveeveenennen. 23
ink saver
in display save .......cccocovviiunnne. 132
in hardcopy.....cccccoevcvccvnicnnee. 126
insave all ....cccooeevvverereiiiiererene, 134
input frequency indicator ......... 20
interface......c.coovveveeveceecneenennn, 149
MENU tTEE ...vovvevereereeeeevieeeieieienns 40
specification..... .. 167
invert waveform........ .. 103
language selection.................... 115
list of features .........coevveevveveenens 11
long memory .........ccoooveurviiiinnen 87
low voltage measure.................. 54
math ....ccooeveieeieeceeeeeeereeeene 63
fAG vt 161
MENU tTEE ...vovvevereereeeeevieeeeeeieeene 29

shortcut ....
memory length.
menu on/off .............. ....93
min/max template...........c.c.c..... 72
model difference .........cccccco... 10
normal acquisition..................... 84
normal trigger...........cccoevunnene. 106
NTSC ..o 107
overshoot voltage measure.......55
package contents............cccc.ce.e
PAL ..o
pc software download....

safety instruction ...
switch overview.........cccocccvueennee

preshoot voltage measure......... 55
printout

GYINSTEK

GDS-2000 Series User Manual

compensation menu tree
compensation signal overview... 52

fAG et 161
memory length demonstration .. 88
package list .......cccccoevrviniiiicnnnnnns

peak detect demonstration.
specification..........ccccceueeunne
Program........cccoevvevenennenieniennennns
how to edit.....c.ccccoeuviviviviiiiinnnnns
how to run ...
menu tree.

ShOrtCut ..o
program manual download...... 12
pulse time measure................... 55
pulse width trigger

menu tree................

real time sampling....
rear panel diagram
recall......coooiiiiiiiiiccccne

default setup

MEeNU tree .....oeevvviiiiiiiiiiiiiieeenes

reference waveform

SELUP oo

shortcut ....

waveform................
rectangular window .................. 64
reference waveform

how to recall......c.cooeveveveveenennnen. 138

MENU FEE ...vovverereereeeeeeieieereieeenns 32
remote control..........cceeveeveennen. 148

interface configuration............... 149
rising time measure................... 55
roll mode ......ccoovevveveieiniieiennne 97
RS-232C interface..................... 150
TUN/SEOP oo 49

fag. o 161

horizontal position...........cc.cc....... 94

horizontal scale.........c..ccceevererennne 95
SAVE.reveererrerererveereessesseessesseessenns 127

display image. . 131

IMNENU trEE ...ovvveneeeieierieeeieeeieene 32

save all.....ccoeveveeeeereeieeeceen 133

setup ...... .. 128

ShOrtcut oo 32

specification. .. 167

WaVEfOIM...cveveveeeeiieieeeeeeeieienees 129
SCaN MOAE......ooveveieieeieierieienane 96
SECAM ..ot 107

serial number...........c.ccoeuvenne.e. 115
service operation
about disassembly...........ccccceceeuunee 6
CONLACE vt 162
setup
default contents .........cccoeverennne. 44
file format ........ceoevveivieeereierens 121
how torecall.......cccoveveeereeenenns 139
how to save... .128

menu tree....... ... 33
recall menu tree .. ..34,35
short memory .........cccoevvveeinnnes 87
single trigger mode.................. 106
faq e 161
With Tun/stop .....cccevverrevcrcenecnnee. 49
spike noise example................... 87
StOP 1CON ... 49
subtraction.........ccccccocvvivininanns 64
MENU tTee .....cvvivrieiiieiicieens 29
system information.................. 115
battery.......coovviiiiiiiicicne 156
template for go-nogo................. 71
tilt stand ..o
time setting .........cccocoevvveiinncnns
faq oo

menu tree..
trigger.......
delay ...

parameter........coceeeeeererreeneenne
pulse width... .
ShOTtCULt c.oovevveceeeeeeeee
single trigger with run/stop....... 49
specification.........c.ccceveevricninee. 166
status indicator. .20
video.............. 112
TTL oo 107
UK power cord.........cccccueururunncne 8
USB
driver download.........c..ccoevrueenenn. 12
G e 162
file menu tree .........cccoceeeevviererenne 36
file operation................ . 122
PC software download . .. 154
remote control interface ............ 149
utility



GYINSTEK

key overview. .14
menu tree.... .39
ShOTtCUL v 39
vector waveform............coceeueeen. 90
vertical......ccooeeeevienieieeeeieis 101
basic operation..........ccccccceuviunnee. 51
CUTSOr MENU tree.........cceeverenvnene. 27

Specification........ceeveeeecureecreeneee 165
video line .......covevvvevevierierenns 107
video trigger ........cccoveueueuiunucne. 112

MENU trEE ....ovenvreeeieeceeeeeeieeens 36
warning symbol ... 5

INDEX
waveform
accumulation.........ccceeeevevevevenennnne
file contents......
how to recall....
how t0 save......cccveereveveeeeeinen.

invert waveform
recall menu tree .
roll mode......ccoeieivieieieieieierens
SCAN MOAE ....vrerrrereeeeeieeereeeeanes
x-y mode.......
zoom mode...... .
waveform color .........c.cceeeeuenee.

173



