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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
WARNING  ould result in injury or loss of life.

A Caution: Identifies conditions or practices that
CAUTION  could result in damage to GDS-2000 or to other

properties.
A DANGER High Voltage
A Attention Refer to the Manual

Protective Conductor Terminal

Earth (ground) Terminal
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Safety Guidelines

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

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

» 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.

» 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 II.

e Measurement category IV 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 Il 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 o AC Input voltage: 100 ~ 240V AC, 47 ~ 63Hz

o The power supply voltage should not fluctuate
&WAR'\“NG more than 10%.

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

GYINSTEK

GDS-2000 Series User Manual

Fuse

AWARNING

 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-  « Disconnect the power cord before cleaning.
2000 o 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 o Location: Indoor, no direct sunlight, dust free,

Environment

almost non-conductive pollution (Note below)
+ Relative Humidity: < 80%
 Altitude: <2000m
o 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”.

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

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

e 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.




GYINSTEK

SAFETY INSTRUCTIONS

Storage e Location: Indoor
environment , Relative Humidity: < 85%

e 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

&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 0.75mm2 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 engaged in a live socket. Any re-
wiring must be carried out in accordance with the information detailed on
this label.
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G ETTING STARTED

This chapter describes GDS-2000 in a nutshell,
including its main features and front / rear panel
introduction. After going through the overview,
follow the Set Up section to properly set up
operation environment.

GDS-2000 series  Series N UP....couuuvveiiiiiieiiiiie e 11
overview Main FEatUres.....coouverveeerieeiieeiieeneeeieeeneeeeeenns 12
Package Contents .....ccouuvvveiiieeeiiiiiiiiiiiiiineeeeeees 13
Appearance GDS-2064/2104/2204 Front Panel.....cccccc.e...... 14
GDS-2062/2102/2202 Front Panel.................... 14
Rear Panel ......cccooviiiiiiiii 18
DisPlay «ecoeeumumiiiniee it 20
Set Up Tilt stand....oveiiiii 22
POWET UP ceiiiiiiiiiii e 23
First Time Use.......oooo, 24

10
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GDS-2000 Series Overview

Series lineup

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

Model name Frequency  Input Ext. trigger  Advanced
bandwidth  channels input delay trigger
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.

2-Channel model 4-Channel model

O { OO0, <r
o COC 33 Vvariable - CJ I C3J C— Horizontal
knob Variable 7 (—) Trigger  key/knob

knob  — — key/knob \_

U0
O |00

< >
O & ™M O O O O
Horizontal | Trigger
CH1 [ CHZ | yeuknob | keylnop | CH1 (T CHZ  CH3  CH4
; o e O O
O
SNe BS :
= & ~ I & _.an =l
CH1 CH 2 External cHi CH2 = CH3 CH4
Input - Input — Trigger Input ~— Input — Input - Input
Input

1
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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

12

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
Optional USB number pad input.
Calibration output

Go-No Go output

External trigger input (for 2CH model only)
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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 o For detailed specification of probe, see page198.

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

13
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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 \ I kes// & knob _key

| Horizontal
T Position
knob

'~ Time/Div
knob

NVertical
Position
knob

Channel
key

-

AN

X

N

[GwINSTEK Gos-210a

7 I 1 / 7 ,
Probe comp. Menu USB Math Ground CH1-4 Volts/Div
output On/Off key  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

X,

N\

{2/

dr s

en
iy

[
[GwinsTEK Gos-2102 i A

s 7

Trigger
knob

L/

Trigger
’menu key

||_Horizontal
menu key

A

Time/Div

rknob

/] | \ \
Prc(be comp. Menu USB Volts/Div CH1,2 Ground CH1,2 Ext. trigger
output On/Off key port knob input  terminal key input
14
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LCD display TFT color, 320 x 234 resolution, wide angle view
LCD display.
F1 ~ F5 function ~ Activates the functions which
keys appear on the left side of the LCD
display.
VARIABLE

Variable knob Increases/ decreases value or
moves to the next/previous

parameter.

On/Standby key Switches between the power On
state (green indicator) and standby
state (red indicator). For power up

sequence, see page23.

© O

© ON/STBY

Configures acquisition mode
(page94).

Acquire key Acquire

Display key Display Configures display settings

(pagel03).

Configures or shows hardcopy
(pagel42), printer configuration
(pagel67), interface (pagel77),
system info (pagel32), date/time
(pagel33), menu language
(pagel32), Go-No Go (page78),
calibration (page186), and probe
compensation (pagel87).

Utility key Utility

Hardcopy key Hardcopy Prints out display image (pagel67)
or transfers data to USB flash

drive (pagel42).

Program key + Program
Auto test key

Edits, runs, and stops program

Auto test/Stop operation (page87).

15
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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

16

Cursor

Measure

Help

Save/Recall

uto

Run/Stop

MENU

g0 BEEE

LEVEL

HORI
MENU

] O

<« POSITION P>

O

TIME/DIV

&

Configures and runs cursor
measurements (page68).

Configures and runs automatic
measurements (page60).

Shows Help contents on the LCD
display (page49).

Saves and recalls waveform,
image, and panel setup (pagel35).

Finds signals and sets the
appropriate horizontal / vertical /

trigger settings (page53).

Freezes (Stop) or continues (Run)
signal acquisition (pageb5).

Configures trigger settings
(pagel22).

Sets trigger level (pagel22).

Configures horizontal view
(pagel08).

Sets the horizontal position of

waveforms (pagel08).

Selects the horizontal scale
(pagel09).
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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

1 4
.
O
@
|
]
z

Q
I
—

VOLTS/DIV

O

(2]
I
=

i 3] ve @&

@]
zZ
~m
oz
mc
a

@)

2

@i =

Sets the vertical position of
waveforms (pagel16).

Configures the vertical scale and
coupling mode for each channel
(pagel16).

Selects the vertical scale (pagel16).

Accepts input signals. Input
impedance: 1IMQ+2%.

Accepts the DUT ground lead for
common ground.

Configures and runs math
operation (page73).

TypeA, 1.1/2.0 compatible. Prints
out display image (pagel67) or
transfers data (pagel35).

Shows or hides menu in the LCD
display (page106).

Outputs 2Vp-p, square signal for
probe compensation (pagel87) or
demonstration. Can be used for

generic purpose (page58) as well.

For 2ch model only. Accepts

external trigger signal (page122).
Input impedance: 1IMQ+2%.

17
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Rear Panel

Power Powercord Fuse RS232C port Optional
switch socket / socket GPIB port
\ / /

l C

/ / \ N <
Calibration Go-No Go USBhost USBslave Optional
output output port port battery packs

Power switch H Power switch turns the main power
on( 1y, oft O,

Power cord n(h/ )

socket Power cord socket accepts AC

mains, 100 ~ 240V, 50/60Hz.

Fuse socket

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

For power up sequence, see page23.

For fuse replacement procedure, see
pagel93.

RS232

RS232C port Accepts DB-9 RS-232C connector
for remote control (pagel78).

GPIB port Accepts 24 pin male GPIB connector

(optional) for remote control (page180).

18
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Battery packs Holds 2 packs of Li-lon battery for portable usage

(optional) (pagel83).
USB slave port ~
USB host port <

GO/NO GO

Go-No Go output (Open collector)

CAL

Calibration
output

Accepts typeB connector for remote
control (pagel77) or PC software
connection. USB 1.1/2.0 full speed
compatible.

Accepts typeA connector for
display image printout (pagel67) or
data transfer (pagel35).
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
(page78) as 10us pulse signal.

Outputs the signal for vertical scale
accuracy calibration (page186).

19
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Display

Power Interface Date/Time or Trigger Acquisition
source Memory Bar status mode

k) == | T’
Image 'Kl g : :
Recall | S S SO S S
Display :
mode [fa00
CHL -
Channel Timebase  Trigger Waveform
status configuration frequency
Waveforms Shows input signal waveforms.

Channel 1: Yellow

Channel 3: Pink
Power source —F AC main is the source.

[} Battery (pagel83) is the source.

~CF [mml  AC main is the source: battery is
installed as well.

Image recall E:H The “R” indicator shows that the
display shows pre-recorded image,
not signal waveform.

Channel 2: Blue

Channel 4: Green

Interface Shows the active interface for remote connection
(pagel76) and PC software connection.

20
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i USB
afn RS-232C
i GPIB (optional)

Date/Time BIEEE 13592 Current date and time (page133).

Memory bar

Trigger status

Acquisition mode

Input signal
frequency

Trigger
configuration

Channel status

EEAAAAAAT The ratio and the position of the

= ig."s

=%+ displayed waveform compared
with the internal memory
(pagel08).
Triad Triggered.
Trig? Not triggered, display not updated.
Huat. o Not triggered, display updated.
STORP Trigger stopped. Also appears in

Run/Stop (page55).
For trigger details, see pagel22.
I Normal mode
I Peak detect mode
I L Average mode
For acquisition details, see page94.
‘555z Shows the input signal frequency.

< 28Hz Indicates the frequency is less than
20Hz (lower frequency limit).

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

trigger source, polarity.
For trigger details, see page122.

CH1E == 3@Eml! Channel 1, bw limit On, DC
coupling, 500mV /Div

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

For channel details, see pagel16.

21
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Tilt stand
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Low angle

High angle

22
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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. | : 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 @ onisTBY
active in 6 ~ 8 seconds.
5. The power icon on the AC mains *=LF
upper left corner of the
display shows the power Battery [}
source. When both AC
mains and battery are AC mains (battery
available, AC mains is also installed)
automatically selected.
Note 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 pagel53.

23
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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
operating it.

1. Power On

Follow the procedure on the previous page.

2. Reset system

Reset the system by recalling Save/Recall
the factory setting. Press the

Save/Recall key, then F1 Default
(Default Setup). For factory Setup

setting details, see page48.

2. Connect probe

Connect the probe to Channell input terminal and
probe compensation signal output (2Vp-p, 1kHz
square wave).

Set the probe attenuation to x10.

I
JHUE0

3. Capture signal
(Auto Set)

24

Press the Auto Set key. A
square waveform appears on

the center of the waveform. For

Auto Set details, see page53.
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QUICK REFERENCE

ALI"?:;E‘ 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.

4. Select vector  Press the Display key, then F1

X Display Key bindings for the optional USB number pad
avetorm g;"lf;)otrvgce fo select the vector operation are also included.
B R V-le—)cifoers Menu tree / Convention .....c.ooooiviiiiiiiii 28
S T : shortcut ACQUITE KEY ..o 28
+ ....... . Auto Set key .o 28
Auto test/Stop Key ...oooiviiiiiiiiiiii 29
5. Compensate  Turn the adjustment point on the probe to make CHT ~ 4 KeY cvovoeeeeeeeeeeeeeeeeeeeeeee 29
probe the square waveform edge flat.
CUTISOr KeY ceveeiieiiiiie e 29
Display Key «eoouuueviiiiiiiiiiiiiiiiiiicccciii e 30
Hardcopy key....cooviiiiiiii 30
. : Help Key cooovriiiecci e 30
Comlég(rjligtion Normal Comggr?sration Horizontal menu key ......oeviieiiiiiiiiiiiine, 31
Math key (T/2) .o, 32
Measure key (T/2) .oooovimiiiiiinieeiiiiiiicieee e, 33
Program key (1/2) cooooviiiiiiiiiiiiiiiiiiii e, 34
RUN/Stop Key ...ooveiiiiiiiiii e, 34
Save/Recall key (1/9) .cccceiiiiiiiiiiiiiiii 35
6. Start operation Continue with the other operations. Trigger key (T/5) cooriiiiiiiii 39
Measurement: page50  Configuration: page92 Utility key (1/9) covreeiiiei e, 41
USB number pad key bindings ...............ccc..... 46

Remote control: pagel76

25 26
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Default setup Default Settings .....covvvveiiiieeiiiiiiiiiiiieeeieciiiiien, 48
Help Built-in Help oo, 49
27
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Menu Tree / Operation Shortcuts

Convention

F1 = Press F1

1 = Press F1 repeatedly

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

F1-VAR O = Press F1, then use the Variable knob

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

ACQUIRE Select acquisition mode

Normal F1~F3

Select average number (only in
average mode)

F 1]
Peak m

Detect
Average 24816132 | F3€
64/ 128/ 256 Select delay On/Off
Delay
F 3 On/Off
on F4<d
Mem Leng 500/25000 (1CH) | Select memory length
500 500/12500 (2CH)
500/5000 (3/4CH)| F> <

Auto Set key

Automatically find signal and  Auto Set
set scale

Undo Auto Set (available for 5 F5
seconds)

28
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Auto test/Stop key Cursor key
- — See Program key (page34) - Select cursor source channel
Recalls memory setting S1 (not during program (4CH) CH1/ 2/ Fa
mode) CURSOR 3/ 4/ MATH
Source (2CH) CH1/ 2/ Select active horizontal cursor
oHL MATH 2
CH1 ~4 key Horizontal
D Select active vertical cursor
CH1 Select coupling mode Vertcal =
1< —
Couplin T,:-236.0Us
LOUpINg | grggn Turn waveform invert On/Off Lz 180-0us
i p f:2.525kHz
F2 Vi 1.54V
nvert | On/ Off Ver4somy
Off ML Turn bandwidth limit On/Off A 200V
BW Limit m
F3¢&d
Off M. .
Probe | g= Select probe attenuation factor Display key
—_— 4 x1/x10/ x100
X1 F4& - Select waveform display type
E d
Gtzi:d F 5 Ground/Center Toggle from expanding DISPLAY F1 a
waveforms from ground or the _Tyee | Waveform accumulation On/Off
centre of the desplay Dots
= Accumulate| (FES F2€ F3 (display refresh when On)
off m
Set display contrast
Refresh F4>VAR O
Contrast
-+ Select display grid

" s 52

Hardcopy key

— See Utility key (page41)

Help key

29 30



GYINSTEK QUICK REFERENCE GYINSTEK GDS-2000 Series User Manual

Turn help mode On/Off ~ Help
Math key (1/2)
Horizontal menu key Select math o i -
MATH peration (+/~/x)

Select main (default) display MATH Fe
i Select channel combination
Hor MENU F1 Operation m( >
Main Select Window mode and zoom al o F2&2
F2—>TIME/DIV O’ F3 CH1+CH2 CH1+CH2/ Set result position
Window CH3+CH4 O
. Select windows roll mode (2CH) F4—VAR
Window
Zoom F4 CHI1+CH2 Math result vertical scale
Position - :
Roll Select XY mode 0.00 Div | Gl -12div ~ +12div | F5—voLTs/pIv O

F5 Unit/Div
XY 5 = | =
| G

Math key (2/2)

Select math operation type (FFT)

MATH Fl ;I
Operation m< . Select FFT source channel
FFT , a
F2
Source (4CH) CH1/2/3/4
CH1 (2CH) CH1/2 Select FFT window
Window Flattop/ a
Hanning m_ Rectangular/ F3
Blackman/ Select FFT result position
Hanning O
— F4—VAR
Position | g=gry (7154iv ~ +12div
0.00 Div Select vertical scale
Unit/Div 20/10/5/2/1 dB
1dB m— /IRMS Voltage FSZI

31 32
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Measure key (1/2)

QUICK REFERENCE

MEASURE MEASURE
Vpp (— Source 1 (4CH) CH1/ 2/ 3/ 4
1:204mv e (2CH) CHY/ 2/
2:24.0mV
Vavg Source 2 (4CH) CH1/ 2/3/ 4
1:99.3mV F 2 (2CH) CH1/ 2/
2:4.282V - CH2
Izrle g&iﬂfy Voltage m—[Voltage/Time/Delay]
2:1.500kHz Vpp
1:50.00% P - 4
2:45.000/2 L‘ILLH
RiseTime i
1:7.837us P Previous
2:8.136us | Menu
Select source channel 1 1<
Select source channel 2 2
Select measurement type F3&]
Select measurement item VAR O or |:4(:I
Go back to previous menu F5

Measure key (2/2)

MEASURE DISPLAY ALL|
Vpp
1:204mV CH1
2:24.0mV
Vavg
1:99.3mV CH2
2:4.28mV
Frequency|
1:1.000kHz CH3
2:1.500kHz 4CH model
DutyCycle
1:50.00% CH4
2:45.00% 4CH model
RiseTime
1:7.837us OFF
2:8.136us

Switch between Individual mode

and Display All mode
Measure €
Select channel for Display All
mode
F1~F4
Clear Display All mode
e

F5
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PROGRAM
P Edit
Play
Step
01.
Item
Menu

Save

F 2 1~20
Menu/Time/
E

Program key (2/2)

Select Program Edit mode
F1<

Select program step
F2>VAR D

Select edit item

F3¢&d

Save edited program
F5

PROGRAM
Edit m E
P Play
99
From: ~
rom: 1 F3 1~20
To: 4 (From < To)
Start
Run/Stop key

Select Program Play mode
F1<

Select program loop count
F2>VAR O

Select first step (From:)
F3<>vAR O

Select last step (To:)
F3E>vAR O

Start /stop program running
F5 (start), Auto test/Stop (stop)

34
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acquisition



GYINSTEK QUICK REFERENCE GYINSTEK GDS-2000 Series User Manual

Save/Recall key (1/9) Save/Recall key (3/9)

- - Save Setup Select Save Setup menu
~ e o
SAVE/REC] SAVE/REC|

Default Save @ To Save Save Select destination
Setup Image Image Setup @< > B3RO
Display To Display Save To Save
rors, | G  Refs o |G Save setup
Save To Save Recall To Recall Destination e
: 3
Setup @ Setup Setup @ Setup usB Go to USB flash drive contents
Save To Save Recall To Recall Save edit mode
Waveform Waveform | \waveform Waveform F5
File (USB only)
Recall To Recall - X -
More >._ Image @ Image Utilities To File Utilities
Recall default setup F1
Save/Recall key (4/9)
Save/Recall key (2/9)
Save Waveform Select Save Waveform menu

Display Refs. Select Display Refs menu - a
F1
et ne

Select waveform source

Turn ref. waveform A On/Off Save m<
Displa
R;s " | (< Y= Waveform (4CH) CHL/2/3/4 F2&
Ref.A 6ff Source Ref A/B/C/ID Select waveform destination

F2 on/ Off Turn ref. waveform B On/Off (2CH) CH1/2
F3& Destination Ref A/B/C/D F3-VvAaR O

] - O/ off use | S Wemory U8/ Save waveform
Turn ref. waveform C On/ Off Refs.

|IIIV

Save - 4 F4
Ref.C Off| g=mn on/ Off F4 &8 ,
: USB onl Go to USB flash drive contents
g e, somvieiean 1D Oin O File (JsB o) :
Ref.D Off 5 onl OFf urn ref. waverorm n/ Utilities To File Utilities  edit mode
F5 €3 F5
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Save All

Save
All

Ink Saver
Off mm

Destination
usB

Save

File
Utilities

|

F 2 On/ Off

@

(USB only)
To File Utilities

Save/Recall key (6/9)

Select Save All menu
1<

Turn ink saver On/Off
F2&

Select destination

F3¢ VAR D

Save all

F4

Go to USB flash drive contents
edit mode

F5

Recall Setup

Recall
Setup

Source
USB

Recall

File
Utilities

F 2

~
>

UsSB/Memory

(USB only)
To File Utilities

Select Recall Setup menu
F1<

Select setup source
F2E>vAR O

Recall setup

F4

Go to USB flash drive contents
edit mode

F5
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Recall Waveform

Recall
Waveform

Source
USB

Destination

Recall

File
Utilities

F 2 USB/Memory

F 3

F 4

BB E

(USB only)
To File Utilities

Save/Recall key (8/9)

Select Recall Waveform menu
1<

Select waveform source
F2¢>vAR O

Select waveform destination
F3E-vAR O

Recall waveform

F4

Go to USB flash drive contents
edit mode

F5

Recall Image

Recall
Image

Source
USB

Ref Image
Oon =m

Recall

File

Utilities

38

F 2

F 3

F 4

B

"

To File Utilities

Select Recall Image menu
F1ée

Select image source
F2>VAR QD

Show or recall image
F3&

Recall image

F4

Go to USB flash drive contents
edit mode

F5
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QUICK REFERENCE

File Utilities Select file/folder or enter into
- VAR O—F1
FILE UTILS KEYPAD
Enter Create new folder or rename
Select | B8 F1
- Character - folder/file
New Back
Folder me Space F2,F3)(Enter new folder or rename
menu
Rename @ VAR O—F1 (Enter character)
Delete Save F2 (Backspace)
: : F4 (Save new folder)
Previous Previous
F5 F5
Menu - | |_Menu - F5 (Go back to previous menu)
Delete folder/file
F4
Trigger key (1/5)
Video Select Video trigger type
"o
TRIGGER Select trigger source
Type » S
Video m - F2<:l
4CH) CH1/2/3/4 .
Sgl:;e m-[ EZCH; CHL2 Select video standard
Sﬁ::‘::rd m—[NTSC/SECAM/ oa| F3E
- Select video polarity
Polarity
v
| o
Line Field 1/ Field 2 . .
1~263 (NTSC) Select video line
1~313 (SECAM/PAL)
F5<3 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< - F2<:l
Source 4CH) CH1/2/3/4/Line | Select trigger mode
CH1 2CH) CH1/2/Ext/Line
F3&d
Mode Auto/ Normal/
Auto m [ Single ] Select pulse trigger condition
When < | ggyn >/</=]% and pulse width
20.0ns 20ns~200us
Siope F4€>vAR O
; To Slope/Coupling
Coupling m_> Go to slope/coupling menu
F5
Trigger key (3/5)
(2CH Only) Select Delay trigger type

MENU

TRIGGER
Type
Delay

By Time
100ns
By Event
2
Ext:
TTL

Slope/

Coupling

F1<

Select time delay mode and delay
length

F2>VAR O

i '

F 2
Select event delay mode and
F 3 event count

TTL: 1.48V/ F3—VAR O

F 4 ECL: -1.35V
User: -12~+12V Select external trigger type and

To Slope/Coupling ~ adjust trigger level (User type)
F4—>VARO

B

Go to slope/coupling menu
F5
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Slope/Coupling

MENU

TRIGGER
Slope =)
.
Coupling E

Off mm

Previous
F 5
Menu -

Trigger key (5/5)

Press the MENU key twice

MENU

TRIGGER
Holdoff

Set to
Minimum m

Utility key (1/9)

Auto Level E 5 On/ Off
Off =

Select trigger slope type
1

Select trigger coupling mode
F2&d

Select Frequency Rejection

F3&

Rejection | ggys Turn Noise Rejection On/ Off

F4&d

Noise Rej| g=gm on/ Off .
Off mm Go back to previous menu

F5

Set Holdoff time
F1—>VAR O

Set Holdoff time to minimum

F2
F 1
40.0ns 40ns~2.5s

Turn Auto Level trigger On/Off
Fs&

GYINSTEK

UTILITY

Menu

Hardcopy To Hardcopy menu

Interface

Menu

To Interface menu

)

Off =

AVATAYAN TN

English

English/Chinese(S)

Language Chinese(T)/Spanish

More

Utility key (2/9)

GDS-2000 Series User Manual

Go to Hardcopy menu
F1

Go to Interface menu
F2

Select buzzer sound
F3¢&d

Select language

F4&d

Go to other menu

F5&d

UTILITY

Menu

Self CAL

System
Info.

Menu

Go-NoGo To Go-NoGo menu

NoGoWhen

41
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Start Vertical calibration
F1—F1

Show system information
F2

Go to Go-NoGo menu
3¢

Select NoGo condition
F4&d

Go to other menu

F5
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Hardcopy

H-COPY

Function
Save All

Ink Saver
Off =

Gray
Portrait

(Printer only)
F 3 Color Portrait/
Gray Portrait

Ratio
50%

Previous
Menu

Utility key (4/9)

F 4 (Printer only)
5~75

Select Hardcopy function
F1&
Turn Ink Saver On/ Off

=R [Saveimage/ F2 &
SaveAll/ Printer

Select printout color (only in

=S On/ Off printout mode)

F3&

Select printout ratio (only in
printout mode)

F4&d
Run Hardcopy
Hardcopy

Interface

Type
RS232

Address
1
Baud Rate|
9600
Stop Bit
2
Parity
None

Previous
Menu

Select interface

F1ée

m_[RSZSZ /USB/ GPIB] Select GPIB address

(GPIB only)
1~30

@

\

\.

(RS232C only) |
2400/ 4800/ 9600/
19200/ 38400

J

(RS232C only) |

| F3&

1/2

(RS232C only)
QOdd/ Even/ None

~\

J

F2>VARO

Select RS-232C baud rate
F2&

Select RS-232C stop bit

Select RS-232C parity
F4&d
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Go-NoGo

Go-NoGo

Template To Go-NoGo
Edit m_> Template menu

=
CHL (2CH) CH1/ 2
Violating | (=g
Stop Continue / Cont.+{
Off..

Ratio:
0 F D

0

Utility key (6/9)

GDS-2000 Series User Manual

Go to Go-NoGo template menu
F1

Select Go-NoGo source channel
F2&

Select violating condition

F3&

Start/Stop Go-NoGo test

F4&

Go-NoGo test result

F5

Go-NoGo Template

Max ((Max/Min template) |

Source Max: Ref A/ W1~20
RefA m_LMin: Ref B/ W1~20

Source [(Auto template) |
“CcHL G- Gscrycru 2134

Tolerance m—'(Auto template)

0.4% 0.4% ~ 40%

Save & 0.04div ~ 4.0div
Create

Previous
F 5
Menu -

Select template
F1¢

Template m_[ Max/ Min/Auto ]Select template source

F2E -vAR O

Select template position or
tolerance

— | (2CH) CH1/2 | F3&-var O
Position :
— (Max/Min template) | Save and create template
3.00 Div 12DV = +120v )

Go to previous menu

F5
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Utility key (7/9)

- Go to Probe Compensation

menu
UTILITY

ProbeComp
@ To Probe menu .
Menu Go to Time Set menu

Time Set )
To Time set menu
voru | G F2

Go to other menu

F1

F5 <
More m< >
Utility key (8/9)
Probe compensation Select probe compensation signal
S =
ProbeComp Set frequency for square wave

\Wave Type| gmgyn Tur /mrm /o FZHVARO

Frequency = Set duty cycle for square wave
1K 1k ~ 100k

Dty O] geme S — F3->VAR O
50% 2% - 95% Default compensation signal
Default frequenc
F 4 quency
v | D
Previous F4
F 5 g
Menu - Go to previous menu

F5
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Utility key (9/9)

Time set Select date/time setting
Ty e
TIME SET Select day/month/year
pae | (D F269>vAaR O
e m ((Day/MonthiYear) | Select hour/minute
i c A
Day..1 31 F2<:I%VARO
Day Year: 2000 ~ 2037
1 m_LMonth: 1~12 Save date/time setting
(Hour/Minute)
_Hour m— Hour: 0 ~ 23 F4
0 Minute: 0 ~ 59 -
: Go to previous menu
save | (GED) F5
Previous
Menu m

USB number pad key bindings

The optional number pad operation is used to quickly store panel
settings to internal memory. Below are the number pad key bindings and
functions. For a full description of saving and recalling from a USB
number pad see page 165.

Num Lock ON Num Lock OFF
Key Binding Key Binding
n & Save to S1 n **  Recall from S1
memory memory
- * S2 memory - **  §2 memory
n S S3 memory n **  S3 memory
* S4 memory ** 5S4 memory
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%

S5 memory

S6 memory

st
3

S7 memory
S& memory

S9 memory

st
3k

S10 memory

MENU ON/OFF
key

Auto Set

Enter

Py st ot
x > ko

The following settings apply with only
when the number lock is on.

* Saves panel settings
to internal memory
numbers S1-S10.

QUICK REFERENCE

3

S5 memory

S6 memory

3
3t

S7 memory
S& memory

S9 memory

o
>
o
%

S10 memory

MENU ON/OFF
key

Auto Set

Enter

o s o s
Sk * *
st b b

The following settings apply with only
when the number lock is off.

** Recalls panel
settings from internal
memory numbers S1-
S10.
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Default Settings

Here is the default factory installed panel setting
which appears when pressing the Save/Recall Default
key—F1 before customization (Default Setup).

Acquisition

Channel

Cursor

Display

Go-NoGo

Horizontal

Math

Measure

Program

Trigger

Utility

Mode: Normal
Scale: 2V /Div
Coupling: DC
BW limit: Off
Source: CH1
Vertical: None

Accumulate: Off

Go-No: Off
Violating: Stop

Scale: 2.5us/Div
Type: + (Add)
Position: 0.00 Div
Math Off

Sourcel, 2: CH1, CH2

Mode: Edit

Type: Edge

Mode: Auto
Coupling: DC
Noise Rejection: Off

Square wave probe, 1k,
50% duty cycle

Sound: Off

Save/Recall

Setup

Memory length: 500
CH1: On, CH2/3/4: Off
Invert: Off

Probe attenuation: x1

Horizontal: None

.
Graticule: [E[E]

Source: CH1

Mode: Main
Channel: CH1+CH2
Unit/Div: 2V

Type: VPP, Avg, Freq,
Duty Cycle, Risetime

Step: 1

Source: Channell
Slope: A"
Rejection: Off

Hardcopy: save image,
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

() () (o
Run/Stop Hardcopy MATH

MENU . MENU
- (Trigger menu) °N!’°FFI

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 mDown
scroll the Help contents up VARIABLE
and down. Q
4.

Press the Help key again to

exit the Help mode.
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M EASUREMENT

Basic Channel activation........ccceeevviiiiiinnieeiiiiiiiiiinnn, 52
measurement AULO Set oo 53
RUN/SEOP e 55
Horizontal position/scale......ccccouiiiniiiiiiinnnn. 56
Vertical position/scale .....cccoeoiiiiiiiiiiiinnnii 57
Probe compensation signal........................o.. 58
Automatic Measurement items.......c...ccoeeiiiiiiiiiininnin. 60
measurement Individual mode ........ccooiiiiiiii 62
Display All mode .....cccoviiiiiiiiiiiiiiiiiii, 64
Gated Display All mode ......ccoiviiiiiiniiiiiinninn, 65
Cursor Use horizontal cursor .........cceeviviiiiininieeeiiinnnn, 68
MEeASUreMeNt  Jse vertical CUFSOT....voveveeeeeeeeeeeeeeeeeeeeeeens 71
Math operation  Addition/Subtraction/Multiplication................ 74
L o 76
Go-NoGo test Edit: Buzzer sound .......ooooviiiiiiiiiiiiiiiii e, 79
Edit: NoGo when ..., 79
Edit: Source signal.....ccoooooeiiiiiiiiiiii 80
Edit: Continue or stop after NoGoO ........ceeeeee. 80
Edit: Template (boundary) ......cooviiiiiiiinniiinnnnn. 81
Run Go-NoGo test....coeeuuiiiiiiiiiiiiiiiiniiieciie, 85
50
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Program

Edit program

Run program
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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.

o Measurements — from page50

» Configurations — from page92

Channel activation

Activate channel

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

[ CH1 ]—)[ CH1 }

De-activate
channel

To disable the channel, press [ CH1 ] _,[ CH1 J
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

51 52

The Auto Set (page53) does NOT automatically
activate the channels to which input signals are
connected.



GYINSTEK

MEASUREMENT

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
o Vertical scale
» Trigger source channel

The Auto Set function also retains the memory
length settings configured in the Acquire menu*
(page 98).

*Firmware 2.0 or greater

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
< - MM F = M
H Default : Default
Setup £ Setup
.................. Dy, | SN T g
Refs. E : Refs.
Save ¢ Save
Setup T Setup
Save | H Save |
.................. ‘Waveform SoA s Waeform
More H More
MAIH L] n EDCE MAIH L] n EDCE
CH3 =2y CHE == S@amnt

3. To undo Auto Set, press F5
p Slope /

(Undo). This feature is
available for 5 seconds after
Auto Set is activated.

Coupling

53
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Limitation Auto Set does not work in the following situation.
o Input signal frequency is less than 20Hz
o Input signal amplitude is less than 30mV

Note The Auto Set key function can be duplicated with a

54

USB number pad using the Enter key. See page
106.
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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.

filE, SRR L

Freeze waveform
by Run/Stop key

1. Press the Run/Stop key Run/Stop
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 Mode
i F 3
Run/Stop key is pressed. Single -

For details, see pagel22.
Note: pressing the
Run/Stop key only updates
the waveform once - it does

not switch to Run mode

(continuous update).

Waveform
operation

The waveform can be moved or scaled in both Run
and Stop mode, but in different manners. For
details, see page108 (Horizontal position/scale)
and pagel16 (Vertical position/scale).
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Horizontal position/scale

For more detailed configuration, see pagel08.

Set horizontal  The horizontal position knob  Léft Right

position moves the waveform left/right. g pogiion p
As the waveform moves, the
memory bar appears on the top
of the display, indicating the

AEAP LV AN ANANANAN LY
portion of displayed waveform * 2= ¥ L=
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.
WW -

H
+
+

+

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

25}%;; saréxs

BZ.5m= I 1m= ISEIEIus

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

S v g Y [T i W
186k S s

]UWGW «—> o deEGRy €  eekss
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Vertical position/scale

For more detailed configuration, see pagel16.

Set vertical
position

To move the waveform up or  UP_ PosiTion
down, turn the vertical position A
knob for each channel. v

Down
As the waveform moves, the [ Positiondt)=16. any
vertical position of the cursor c:-m — 1 CH! —
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
(down) or right (up).

Down

Range 2mV /Div ~ 5V /Div, 1-2-5 increment
The vertical scale indicator for """
each channel on the bottom left r~Hi — 1@E@EMLU
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 | ==z2Vv

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

compensation details, see pagel87.

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%.

I1r

T1UIT Demonstration signal to show the
effect of peak detection. See page94
for peak detection mode details.

Demonstration signal to show the
effect of long memory. See page96 for
memory length details.

View
compensation
waveform

58

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

~= CH1
Q
2. Press the Utility key. Utility
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3. Press F5 (More) twice.

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

5. (For square wave I only)
To change the frequency,
press F2 (Frequency) and
use the Variable knob.

Range  1kHz ~100kHz

6. (For square wave 1 only)
To change the duty cycle,
press F3 (Duty Cycle) and
use the Variable knob.

Range 5% ~95%

MEASUREMENT

More
More

Wave Type m
Jr

Frequency|
F 2
x| G

Low ¢ VHigh

VARIABLE

o

Duty Cycle
50%

Down¥  VUp

VARIABLE

o

F 3

Probe For probe compensation details, see page187.

compensation
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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
vep LT Frequency ;LI 1 FRR it
Vimax Period 1 I FRF 77
Vmin RiseTime __~ FFR ﬂjﬁ
Vamp T FallTime ét FFF ﬂfﬁ
Vhi C+width Tt Rr T
Vio 1. -Width L LRF e [ S
+ Dutycycle _ t JJ}‘—{E
Vavg / HOLFR o
vrms LFF T
ROVShoot
FOVShoot
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 - Vo)
Vhi Im Global high voltage
Vlo Global low voltage
60



GYINSTEK

MEASUREMENT

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 LIl Source1 first rising edge and

Source 2 first rising edge

FRF A1 .. Time between:
PLTL source 1 first rising edge and
Source 2 first falling edge
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FFR HL__._ Time between:
A LTL Source1 first falling edge and
Source 2 first rising edge

FFF L. Time between:
LT Source 1 first falling edge and
Source 2 first falling edge

LRR A1 .. Time between:
TLAL source 1 first rising edge and
Source 2 last rising edge

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

LFR L. Time between:
TLAT Source1 first falling edge and
Source 2 last rising edge

LFF HL_._ Time between:
I L 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

62

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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Select
measurement
item

. Use the Variable knob or

. Press F5 (Previous Menu) to

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

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

wF ofge  30-Oct 86 15:05  SEDE 1 |MEASURE

MEASUREMENT

: Ymin
oo 528wl
Je-1.56u

Yavg
1:41Fml!
- J2:56. Bl

T
N

Frequency
1:1. 666kH= F3

12 1. 338kHz

T T
=

press F4 repeatedly to select
the measurement item.

. S -
"""""""" . '12:?4?. lus
................................... Rize Time
T ST, szeus 5
. . 28.888 = . 2:214. 1us
MAIH ] WCH1 EDGE S 299, A7 IHz
CH1 —=1u CH2 —=1u CHZ —=S5@8dmnl!

. The selection menu appears. | Source 1
Press F1 (Source 1) CH1
repeatedly to select the first
source channel.

. Press F2 (Source 2) Source 2
repeatedly to select the CH 2
second source channel.

. Press F3 repeatedly to select | voltage
the measurement type: Vpp
Voltage, Time, and Delay.

VARIABLE

L) G

confirm the item selection

Previous
Menu

T
(&)

and to go back to the
measurement results view.

63

GYINSTEK

GDS-2000 Series User Manual

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
need to be observed.

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

. e @BS-Jan’@6 17:15  EEDE 0 |DISPLAY AIL
Channel 1 CH1
CH2
FPREShoot:  2,5@%  Mmine —17.6ml
Frequency:  1.7E%Hz  yamp: 32, 0ml) CH3
Feriod: T8I Bus ;.
Ri e 175. Bus Uhi: 15, 2ml)
190,60k Ula: | —16. 8wl
CH4
295.8UE  gug| —1.@8m)| 4
285, Buk ;
. - ; Urm=:
2 OFF
5,688 s
FRTH mzSGus  WCHZ EDGE 299, 972Hz
CH1 ==28ml  CHZ ==1U CHZ ==580ml  CHY == SEEn
4. Press F5 (OFF) to clear the ==
o | G
measurement results from

the display.

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

(page62) instead.
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Gated Display All mode

Display All mode can be customized to limiting measurement to a
“gated” area between cursors. Gating is useful for measuring a
magnified waveform or when using a fast time base.

The diagram below indicates how the gating function
works

Display All (Gating Off)  Display All (Gating On)

Measurement
Measurement area

AVAV

area

View 1. Press the Measure key Measure
measurement twice.
results asEE
2. Press the channel for which
the measurement results

need to be observed.

3. Press Cursor key to bring up [ cyrsor
the cursor menu.

4. Press F1 (Source) repeatedly | Source

to select the source channel. CH1
5. Press F2 (Horizontal) Horizontal
repeatedly to activate the P

horizontal cursor(s).

Range
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Horizontal cursor not activated
(disabled)

| i Left cursor movable, right cursor
position fixed

i Right cursor movable, left cursor
position fixed

|1 Left and right cursor movable
together

. VARIABLE
6. Use the Variable knob to Move [ \/ Move
move the cursor(s) leftor | gt Right

right.

When the cursors are moved all displayed
measurements are updated in real-time.

......... *@e  19-Dec’@8 11:27  Trigd oy | CURSOR.
| ) . Source
: CH1
| _;é,
| ﬁ : Horizontal

&

1
:—'—'Tﬂ'
FE
=
.y

1T —868. Bns
|Te: 988.8ns
ja: 1.668us
I EB2. dkHz

E 5204 1.24810)

I : -620. Bnl)

S e v DO s i 1.868U
MAIH n | EOGE S

CH1 -~ SO0m)

7. To turn off gating, Press F2 | H4orizontal
(Horizontal) repeatedly to .

disable both horizontal
Cursors.
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8. To c%ear the m;as;/fement Measure Cursor Measurement
results, press the Measure
key twice, followed by OFF  ([{jeasure Cursor line, horizontal or vertical, shows the position and value of
(F5). the waveform and math operation result. These results cover voltage,
time, frequency and other math operations. When the cursors
OFF (horizontal, vertical or both) are activated, they will be shown on the

main display when the menu is turned off (page 106).

Use horizontal cursor

Panel operation/ 1. Press the Cursor key.
Range

Cursor

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

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

3. Press F2 (Horizontal Horizontal
o ( : ) O:rIZOI‘:l al
peatedly to activate the P
horizontal cursor.
Range
L Horizontal cursor not activated
| i Left cursor movable, right cursor
position fixed
i Right cursor movable, left cursor
position fixed
I 1 Left and right cursor movable
together
4. The cursor position Jii-236.0us
information appears on F4 |4 396.0us m
menu.
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Parameter

T Time position of the left cursor
(relative to 0)

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

5. The cursor position Vii 1.54V
information appears on the |12 500y m

F5 menu. (vertical cursors
are deactivated)

Parameter

\% Voltage level of the left cursor
V2 Voltage level of the right cursor
A The voltage difference between

the left and right cursor

6. Use the Variable knob tq Move}mai Move
move the cursor left or right. | eft @ Right
The F5 content changes
accordingly.

Note:

Please note that the vertical voltage information is
shown as the default voltage, therefore the horizontal
voltage information will only appear if the vertical

cursors are deactivated. ...

See page 71 for more information about deactivating
the vertical cursors.
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Example T, T,
sy sonlpe e o cupsom
| V3 Source
LU
Hornizontal
Vertical
5
- e mE A
CH1 -~ 588mU
FFT Math The FFT Math has different' F4 129 00kkz m
content. For FFT math details, DAiiv‘v_? ;gm;
see page76.
fi 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

. Press F1 (Source) repeatedl
( ) P Y | Source

to select the source channel. CH1

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

. Press F2 (Vertical i
( ) Vertical

repeatedly to activate the
vertical cursor.

Vertical cursor not activated

......... Upper cursor movable, lower
cursor position fixed

—_— Lower cursor movable, upper
cursor position fixed

 — Upper and lower cursor movable

together
4. The cursor position Vi 1.54V
. : va:-somy | ([N
information appears on F5 |, 5 q0v

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

Al
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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.

—cr sEe  BE-Jan’Be 17:21  EEBE L | CURSOR
- - - . + . - - - Snurce
CH1

Horizontal

Example

VYertical

: : : g : : 40 33, 2ml
FAIH [ WCHL EDGE 7 1.7EEETkHNG A
CH1 == 1@l CHE == SEEml

Note: FFT Math  The FFT Math has different F5 |m,: 83.6 dB m

content. For FFT math details, |}2 55 %5

see page76.

M 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 7
2CH model: CH1&2 (o)

VOLTS/DIV VOLTS/DIV

O

2. Press the Math key.

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

O

O

1

ﬂ
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4. (For 4CH model only) press

MEASUREMENT

F2 repeatedly to select the CH1+CH2
channel pairs, 1&2 or 3&4.

. The math measurement Unit/Di
nit/Div
result appears on the 2V

display. The vertical scale
(fixed) of math waveform
appears in F5 (Unit/div).

—iF oEge  20-0ct’@e 1737 ERR ™
H H v v k4 H H

Operation
+

, e ] o
Channell CoLob i |CHI+CH2

. Position
B.688 [
: : A UnitAdiv

Channel2 . jeeem s 2y
MAIH 1] WCH1 EDCGE .7 999, 9FIHz

CH1 =2zu CHz =2z2u CHZ == SEEml.)
. To move the math Position
waveform vertically, press | g oo Div

F4 (Position) and use the
Variable knob.

Low mHigh

VARIABLE

)

. To clear the math result

from the display, press the
Math key again.
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FFT

Panel operation

76

1.

Press the Math key.

Press F1 (Operation)

Operation
repeatedly to select FFT. FET

the source channel. CH1

Press F3 repeatedly to select | window
the FFT window type. Hanning

Press F2 repeatedly to select | g
P y ource

The FFT result appears. For FFT, the horizontal
scale changes from time to frequency, and the
vertical scale from voltage to dB.

—F oiEge  3E-Oct’Be 17:4@ I

"] Unit/div
E H | 2od8
MAIH ] BCHI EDGE S 299, 97Hz
CH1 =1 CHZ == 5@8m.

To move the FFT waveform iti
Position

vertically, press F4 0.00 Div &
(Position) and use the
Variable knob. Low ¢ VHigh

VARIABLE

O
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Range -12.00 Div ~ +12.00 Div

Go-NoGo Test

7. To select the vertical scale of it/Di
Unit/Div

FFT waveform, press F5 1dB .
(Unit/Div) repeatedly. Overview
RMS Voltage can also be
selected instead of dB. Background Go-NoGo test checks if a waveform fits inside the
Range 1,2, 5,10, 20 dB/Div user-specified maximum and minimum amplitude
boundary (template). The test result comes out in
RMS Voltage

three ways: menu contents, buzzer sound, and
pulse signal output from the rear panel terminal.

8. To clear the FFT result from | yaTH
the display, press the Math -

; Test parameters  item default setting setup details
key again.
Buzzer sound when  Off page79
the test fails (NoGo)
NoGo criteria: inor ~ Out page’9
out of the boundary
Test signal Channel 1 page80
Test continue or stop Stop page80

when NoGo occurs

Boundary (template) Min/Max page81
- select minimum and separately

maximum as separate

waveforms or create

both boundaries from

a single waveform

Default setting ~ To recall the default setting, Save/Recall
press the Save/Recall key, then
press F1 (Default Setup). See Default m
page48 for details. Setup
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Edit: Buzzer sound

Panel operation 1. Press the Utility key. -

2. Press F3 repeatedly to select )21

the buzzer for test fail Off L
(NoGo) notification.

IJ"IJ"IJI-'LI“LIFW Middle pitch
O Low pitch

Off JL sound Off

Note The buzzer setting also affects the vertical
resolution calibration (page186) - the buzzer
notifies the completion of calibration.

Edit: NoGo when

1. Press the Utility key. -

2. Press F5 (More).
(Hore) More
3. Press F4 (NoGo When) NoGoWhen
repeatedly to select the e m

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).
ress F5 (More) More

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

Menu

4. Press F2 (Source) repeatedly | Source
to select the channel to be " CH1
tested. (Note: the selected
channel is automatically
activated)

Edit: Continue or stop after NoGo

1. Press the Utility key. -

2. Press F5 (More).
(More) vore
3. Press F3 (Go-NoGo Menu). |Go-NoGo
Menu
4. Press F3 (Violating) Violating -
MacanlcRl F 3

repeatedly to select whether | g¢o
to continue or stop test after
the NoGo condition is met.

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

i

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

A

Continue The test continues even when

Continue+

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

e .
The test continues even when

the NoGo condition is met. The
buzzer also sounds.

i

A

Note If the sound is turned Off in the buzzer setting
(page79), the sound is not produced even when

selecting Stop/Continue+

7

i

\-

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 pagel46. Q
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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
Variable knob to move the
waveform amplitude level.

9. Repeat step 9, 10, 11 for the
other template setting, Min
or Max.

10. When the templates are set,
press F4 (Save & Create) to
save them.

Position
F 3

Low mHigh

VARIABLE

)

Template
F 1
vin | G

Save &
F 4
Create -

~F ofge  E2-How® @S 20:59
H H H H hd H H

ML IT
: Template

Min
: Source
wal

. Position
- —2.88 Diu

|

A Save &
Create

Previous
Menu

3 . .
MCHL EDGE 5

124.2508Hz

CHI =1u CHZ == S0aEmn)
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Auto setting

84

1. Make sure the source signal, on which the
templates are based, appears on the display.

2. Press the Utility key.

3. Press F5 (More).

4. Press F3 (Go-NoGo Menu).

5. Press F1 (Template Edit).

6. Press F1 repeatedly to Auto
position.

7. Press F2 repeatedly to select
the signal channel on which
the template is created.

8. The template appears on the SMma

screen as waveform A
(maximum) and waveform
B (minimum). Use the
Variable knob to set the
tolerance range. The
template in the display
changes accordingly.

9. If necessary, press F3
(tolerance) repeatedly to
select the tolerance unit:
percentage (%) or division
(div).

Utility

More

Go-NoGo
Menu

Template
Edit

Template
Auto

Source
CH1

»

Tolerance
0.4%

Tolerance
0.4div

F 5

F 3

F1

F1

F 2

Il Large
VR

VARIABLE

F 3

=

a
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~F affge  31-Oct’HE 18136 M EDIT
10. When the templates are set, | save & ST T, |
AR Min
press F4 (Save & Create) to Create ] — <
. ource
save it. Ref B
~F ofFe  Fi-Oct’@6  1:34 L EDIT | Position
T T T T T T T L
oo S Template -2.32 D
T P T v |
Save k
Source Create
CH1 | -
] Previous
4 Tolerance S S R S * Menu
8,48 D MAIH ] + WCH1 IE[)GE ra 233,97 3Hz
1 CH1 —=—=S@Em.) CHZ == SAGmlL)
Save &
pocs DY PRETRE I acsuana. 0 FRERRY NS s B Create
S b Previous 5. Press F4 (Go-NoGo). The Go-NoGo
RS . L L= Go-NoGo test starts running | 5, =
MATH ] WCH1 EDGE & 293, 973H; .
CHI == SoEml CHE =580 f and stops accordmg to the

continue/stop condition
(page80). To stop the test

Run Go-NoGo test manually, Press F4 again.

This section assumes all Go-NoGo settings (page78) are completed.

6. The test results appear in F5 Ratio:
i

. o1 . Th i 3
Panel operation 1. Press the Utility key. Utility gfj;‘; sidi?:;gg‘su:ﬁ?r 6
number of completed test.
2. Press F5 (More). The numerator (upper side)
More shows the number of failed
test (NoGo).
3. Press F3 (Go-NoGo Menu). |Go-NoGo 7. The Go/NoGo terminal (C()apce)n/ glocl)Ichtcc)Jr)
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
(boundary) both appear on the display. device every time the NoGo

condition is met.
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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:- usin.g Panel operation 1. Press the Program key. The Program
cursors er automatic measurement functions, in display Changes into
user—deflr}ed sequence, duretlon, loop count, and program edit mode.
panel settings. This feature is useful for automated
end repetltlye measurement, such as in assembly 2. Press F1 (Edit/Play) to D Edit
line or quality inspection test. select the Edit side. Play
Parameter Program set 1 set
L PROG  B@3-MHow'Be 15:21 ™ |PROGRAM
Program step  Maximum 20 steps 4 E‘Iﬁ‘
ay
. S 01 CLrsor Step
Measurement Cursor or Automatic 02, S02 AutoMeasure Run/Stop| o
item measurement 03, 503 AuboMeasure Run/Stop| jem

04,5 04 AutoMessure 99

Time (duration) 1~ 99 seconds, or user activation
03, S05 AutoMeasure 0z

per step

06, SO Cursor 02
Program loop 1~ 99 loops, the first and last step
99
settable ! o—j * Save
MATH 1] WCH1 EDGE <Z2EHz
CH1 == SBEml) CHI == S@anl
Programming 1. Show the target waveform on the display and
step decide the type of measurement that needs to 3. Press F2 (Step). Use the Ste
t X . . p
be done: Horizontal / Vertical Cursor or Variable knob to select the o1
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
pagel45 for details.
3. Edit the program (page88) using the internally 4. Press F3 (Item) repeatedly to |  item
stored panel setup. select the three parameters Menu
for a step: panel setup,
4. Run the program (page90). menu (Cursor or Automatic

measurement), and time.
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Setup

Menu

Time

5. Continue the above for all

MEASUREMENT

Selects the panel setup stored in the
internal memory. S01 ~ S20. For
panel setup store/recall details, see
pagel45 (save) or pagel55 (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.

program steps. When Save

completed, press F5 (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 | . pjqy
side.

~F FROG  B3-Mow'@d 15:29 I |PROGRAM
il

¥ Play

01, 501 Cursar Cycle

02, S02 AutoMeasure Run/Stop 0o
03. 503 AutoMeasure Run/Stop [ From: 1

" 040504 AutoMeasure 99 B To tg
03, S05  AutoMeasure 03
0a. S06 Cursar 0z
1 =9 4 Start
FMATH ] WCH1 EDGE < 28H=z
CH1 == 3SE@mL) CHZ == SEEm.)

3. Press F2 (Cycle). Use the
Variable knob to select the
number of program loop: 1
~99.

90

Cycle
F 2
0 | D
I

Sma Large
VIR

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. VY
The “S” mark appears in the VARIABLE
selected step.

S0l 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. VY 9

Note that the To: step must VARIABLE
be larger or equal to the
From: step. The “E” mark

appears in the selected step.
04. v S 04 AutoMeasure 99

Start

. Press F5 (Start). The displa
mto program

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

The message “Press

: Run/Sto
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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CON FIGURATION

Acquisition Select acquisition mode.......cccoeeeeiiiiiieiiiinnen. 94
Select delay onfoff.......coooiiiiiiiiiii 96
Select waveform memory length ..................... 96
Real time vs Equivalent time sampling mode.102
Display Select waveform drawing (vector/dot) ........... 103
Accumulate waveform.........ccccoooe 104
Set display contrast .....cccoooeeiiiiiiiiiiiinniiiiinne 105
Freeze the waveform ..., 105
Select display grid ........cciiiniiiii 106
Turn Off MeNU .oooeiiiiiii e 106
Horizontal Move waveform position horizontally ............ 108
Select horizontal scale.....ccccooveeiiiiiiiiiiinnnnt. 109
Select waveform update mode .............eeennn.... 110
Zoom waveform horizontally ..........c.......o...o. 112
Show waveform in X-Y mode.........cccevvnnnnnnnee. 113
Vertical (Channel) Move waveform position vertically................. 116
Select vertical scale ..o 116
Select coupling mode ..........ccceoeiiiiiiinnl 117
Invert waveform vertically......cccocoiiinniiiiiiin, 118
Limit bandwidth .......ccoooooiiiiii 118
Select probe attenuation level........................ 119

Expand the vertical scale -ground / center .....120
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Trigger Trigger type overview ..........ccoviiiiiinninnn. 122
Trigger parameter overview ............ccooceeienne. 123
Use edge trigger..cooooeennieeiiiiiiiiiinieeeeieeiiiiinnnn, 126
Use advanced delay trigger (2CH model) ...... 127
Use video trigger.....ccooeeeeiiiiiiiiiiiinnieeiiiiiiiinne, 129
Use pulse width trigger.....ccccocoeeviiiiiiiiiniinnnn.. 130
System View system information.........cccccceeeeieneennnn. 132
Select menu language ....eevvieiiiiiiiiiiinnnnnn. 132
Set date and time........cccviiiiniiii 133
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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

) . F 2
icon on the top rlght corner Detect -

of the display changes Average
;

Range

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

Peak ™ 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 1 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

9%
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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 I waveform.

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

Utility

More

More

JUur

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 2

Peak Detect Normal

Select delay on/off

Background

96

When delay time is ON, the displayed output is
delayed for a defined amount of time from the
trigger point. Using the delay function is useful
for observing an area of the waveform that occurs
some time after the trigger point.

Delay on The delay point will be located in
the center of the display. When
changing the delay time, the screen
will stay centered on the delay
point when delay time is turned
ON. Thus the delay point will be
fixed in the center of the screen.
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Delay off

CONFIGURATION

Delay Time o

-0

A

Delay Point

When the horizontal scale is
changed the delay point will stay
centered on the screen whilst the
tripper point will move (leftwards
when magnifying).

Horizontal scale N

With delay off, the trigger point is
fixed. When the horizontal scale is
increased the screen will be
magnified according to the trigger
point.

Horizontal scale

Panel operation

1. Press the Acquire key.

Acquire

2. Press F4 (Delay On/Off) to Delay m

turn delay on of off. Off ML
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3. Use the Horizontal Position
knob to increase or decrease <« rosiTion P
the delay time when Delay

Left\/—\/Right

is set to On.
. . TIME/DIV
4. Adjust the horizontal scale
to zoom into the waveform.
2.5ms
Example KD oo P e Qs e
Delay on ' s
Average
A 4
Delay Point ; Delay Delay Point AL
R AT On — 5 : L
| Horizontal scale omlong ! Horizontal spale MemLeng
200, pus 500 ot jzeegus 500
-7 G ) e s g CED L
Above it can be seen that the trigger point moves off
the display area when the horizontal scale is
decreased. The delay point will remain in the center of
the screen when the horizontal scale is increased or
decreased.
i G ;Trigger Point )
Example ; : 3 :
| : DP;aI;l ; 2 DPeak
1 : e 3 : etect
\ | Delay | : Delay
[ k- o W /i off L
. Horizontal s_cale '.“ul_sm : Mo
—Time Division __ | i |
— EDGE MAIN ra

As can be seen above, the trigger point doesn’t move
when the horizontal scale is decreased or the time
division is decreased.
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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.

The waveform memory length that is configured is
also retained for the Auto Set function (page 53).

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.

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.

Long mode

Panel operation

5. Press the Acquire key. Acquire

6. Press F5 (Mem Leng) to

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

Range (memory
point)

500 Short memory length; useful for
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.

929
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Example Short memory (better) Long memory
FM signal
Example Short memory Long memory (better)
Spike noise

S
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 page102.

Long memory
effect using probe
comp. waveform

100

1. One of the probe =2V
compensation waveform Il

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

2. Press the Utility key. Utility

3. Press F5 (More) twice.
o
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4. Press F1 (Wave Type) and  \wave Type
select the T waveform. T m

5. Press the Auto Set key.
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.

Auto Set

BHZ.om=

7. Press F5 (Mem Leng)

Mem Leng
repeatedly to switch 500

between short and long
memory length.

6. Press the Acquire key.

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

Input Channel

— Does not matter

1 2 3 4
(@] X X X
X o X X Real-time
0o 0 X X Sampling .
Equivalent-
- - 0 X Time
— — X O -
A Sampling
Sals 25 250M 500M 16 25G
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Display Accumulate waveform
Display menu defines how the waveforms and parameters appear Background Accumulation preserves the old waveform
on the main LCD display.

drawings and overwrites new waveforms on top
of it. It is useful for observing waveform variation.

Select waveform drawing (vector/dot)

Panel operation 1. Press the Display key. Display
Panel operation 1. Press the Display key. Display
2. Press F2 (Accumulate) to Accumulate
2. Press F1 (Type) repeatedly Type turn OHIW?IVefOI'm On =
to select the waveform Dots accumuiation.
drawing. .
3. To clear the accumulation E 3
Refresh -
Range Dots Only the sampled dots are displayed. and start over (refresh),
press F3 (Refresh).
Vectors Both the sampled dots and the
connecting line are displayed. Example Accumulation On
i £ 28-Jan’BE 12:32 1 | DISPLAY
Example: Dots [T S S N T vwe
(square wave) | Dots
off WL
4 Refresh
Contrast NSl 5 o
b L A . _',‘,3: + : : : ] s
I:l. RS . L
- MAIH L] WCH1 EDGE 2.83461kHz
MATH 1] WCHL ERGE 999, 973Hz CHL == 1@ml} CHZ == SB@Eml)
CH1 ==35au CHZ ==5@0ml)
Accumulation Off
Example' Vectors s e oL - ~E &5 28-Jan’05 12132 L
. HipE : : : : : . : . Type
(square wave) | Vectors
off WL
4 Refresh
Contrast
1' =0+
MAIN u WCHL EDGE 7 339, 573Hz MAIN [ WCHI EDGE 7 Z. BEa5akHz
CH1 ==35au CHE == S@dml! CHL =1@ml CHZ == SB@Eml)
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Set display contrast

Panel operation 1. Press the Display key. -

2. Press F4 (Contrast). Contrast
el F 4
=r3b
3a. Turn the Variable knob left VARIABLE
to lower the contrast (dark [ow f
display). Contrast
Contrast
et - 4
A
3b. Turn the Variable knob VARIABLE
right to raise the contrast \/
(bright display). High
Contrast

Contrast
.

Freeze the waveform (Run/Stop)

For more details about Run/Stop mode, see pageb5.

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. -

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 . % : !28—\.!1an’26 12;=35 : ' !_I'”l :

UUE ST ST TR SO it S <UUNUUE R DO
HMATH [] WCHL EDGE .7 Z.B83455kHz
CHi == 16ml) CHE == S@amU
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3. To display/remove cursor
information while the menu
is display is turned off,
press the CURSOR key.

Cursor

4. Press the MENU ON/OFF
key again.

display.

Tic 24.88ns
Aoy
4&: 4@, 808ns

If using the USB number pad,

the forward slash key can also J
be used as the MENU ON/OFF

key.
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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. < rosition »

As the waveform moves, the

memory bar appears on the top

of the display indicating the A FRTTRT
portion of displayed waveform ™,  #™
in the memory. L NGAE N,

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 T s Trigd

-

+
5 o + 5 5 5
....... B R R
5 + 5

Y

Stop mode

108

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

Select horizontal To select the timebase (scale), ity

scale turn the TIME/ DIV knob; left \f
(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.

i'aié."s 25%.@ Ega’s

HzZ.5m=s I ims IEEIEIus

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).

SCAH

m 1 B8 <>

Stop mode In Stop mode, the memory bar and waveform size

changes according to the scale.

R VL
166kS;

WWHMBKSSH;‘:
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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 EIBEE 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 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 2100ms/div (<250Sa/s)

Trigger Auto mode only
~CF ? ‘ SCAM . Futo ™
: s R Type
""" Scan mode indicator .| Yectois
-~ (memory bar replaced) - jAccumulste
: : . ¥ . : : : off L
Refresh
: Contrast
[RREREERREERERES =+
Scan mode indicator R
. . . . + - 1]
ST SO T WU IO IO IR OO | EEEeE
SCAH Mmz.5= WCH1 EDGE .~ 2.84056kHz
;Fﬂ"zEBmU CHZ ==588ml CHI —=S586n.) CH4 == S0Em.)
Note o When the update mode switches from Main to

Scan, GDS-2000 automatically selects the Auto
trigger mode. See pagel22 for trigger details.

o To view the signal peak clearly in Scan mode,
turn on the Peak detection (page94).
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Roll mode

EBEE 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.

GYINSTEK

GDS-2000 Series User Manual

Zoom waveform horizontally

Panel operation/ 1. Press the Horizontal Menu
MENU

Timebase 2250ms/div (<100Sa/s)

Trigger all modes

e

| Window
| Zoom

Main

XY

2.83931kHz

N . . . i . |.. . N
Hi= BCHL EDGE 7
== ZBml) CHZ ==38EmJ CHZ ==58Em\. CH4 ==358am.

Select Roll mode 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

HORI
MENU

Roll

indicator shows Roll mode. Rl
Note The Roll mode locks the
timebase to be at least Main

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

111

range key.

112

Window

. Press F2 (Window) key.
indomiey

. The WINDOW indicator, |[HINEEEE S5u=

which shows the zoom
range, appears on the VRN

bottom left corner of the <4 POSITION B>
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.

—F eEe  24-Mow®Be 12:56 i

Main

Window

Window
Zoom

Zoom Rang

e

1K - "SRERR O
5 5 5 | M ] a

Roll

EDEEDE U= 1] WCHI EDGE 5 999, 9759Hz
CH1 == SEmLl CHZ == S@@m.)

Zoomrange 1Ins~1ms
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4. Press F3 (Window Zoom). Window
The specified range gets Zoom
zoomed. The ZOOM
indicator appears on the Z00M

bottom left side of the
display.
< ofge  Zd-blow’ B8 13168 11_|Hor MENU
I SO SO S R Main
........................ o]
Window
Wind
MZoom Rangemﬂ’ ZI:D:'Jn"
Roll
SR e T XY
‘ 200M ’ : : IElSBuS‘ BCHL EDGE‘ f‘ 999, 97 9Hz
- SEml) CHZ —=S8amnl)
5. To go back to the original _
view, press F1 (Main). 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), Channel ‘Q&”@IE"F
2 (Y-axis), Channel 3* (Y2- ’

axis) and Channel 4* Y3—

axis).
1M£2 /" \GpF
300V CAT
MAX. 300)
*4 channel models only. VDK
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o)

2. Make sure both Channel 1
and 2 are activated (LED
On). Press the Channel key
if necessary.

4 channel models can also - -

have channel 3 and 4
activated for simultaneous
XY display.

ik sfEge  25-How'B6  8:2] STOR

BmeR L |Hor MENU

Main

1 Window

Window
Zoom

Roll

BBBBS

XY

MATH L} WCH1 EDGE f
CH1 ==188ml) CHZ2 ==188m. CHZ == Saamnl

3. Press the Horizontal menu
key.

4. Press F5 (XY). The display
shows two waveforms in X-
Y format; Channel 1 as X-
axis, Channel 2 as Y-axis.

4 channel models will show
three different Y axes. X1-
Y1, X1-Y2 and X1-Y3.

999.979Hz

HORI
MENU

XY
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2 channel (X-Y)

Main

1 Window

Window
Zoom

Roll

XY

. . i . N
= 1} WCH1 EDGE 7 993, 379Hz
CH1 == 1@6m. CH3 ==3588m.

4 Channel (X-Y, X1-Y2,X1-Y3)
. ecbec’os 16:25 LM |Hor MENU

m—  WZSous  WOHS
CHL ==20mU  CHZ == 100w CH3 ==260mU CH4 == 1V

5. Horizontal Position knob
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,

POSITION

Channel 2 knob vertically. # @

115

GYINSTEK

GDS-2000 Series User Manual

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 [ Position(1i=16.8ny

. " MATH ]
vertical position of the cursor - — gy cHz —

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

. VOLTS/DIV
To change the vertical scale, LTS/

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

The vertical scale indicator on
the bottom left of the display  rH{ — {@EWL
changes accordingly.

Range

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

Stop mode

116

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 selectthe | _—

coupling mode.

Range E——— DC coupling mode. The whole
portion (AC and DC) of the signal
appears on the display.

.-"T-'I? 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.

-l"'-"'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 sEBe  25-Nou’@E 11:83 Nl CH1 ik e RNACAV VAN VAV Vet o I CH1

nr:je_ MNJ LW“ LMJ off WL

HAIN WCHI EDGE 7 995.976Hz  WAEM [] WCHI EDGE 7 761.338H
CHI == 18En CHE o SOEWY CHI =~ 180U CHE = S@EnU
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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

ole
T =2
"

L iB.@E0 s 9,800 5 L
TAIN [] WCHI EDGE 7 999.97aHz  HEEM [ WCHI EDGE 7
CHI == 10800 CHE == 188mU  CH3 == SEEmU CHI == 1880 CH2 o= 1880l CHE o= SO0

EEERCTE

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 3. Press the Channel key. CH1

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

5. The BW icon & appearsin “H1 == 2b&mll
the channel indicator at the 1
bottom of the display.

CH1E = 58am.)
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Expand the vertical scale -ground / center

Example BW Limit Off BW Limit On
e e Background Normally when the vertical scale is increased, the
scaled image is centered from ground. However a
signal with a voltage bias could be obscured when
the vertical scale is increased. The Expand Center
function expands the image from the center of the
signal, rather than ground.

Expand Ground Increased Vertical scale

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 o .

. . . 1» ¢«—Position indicator 1» ¢«—Position indicator

selection adjusts the vertical scale so that the

voltage level on the display reflects the real value

on DUT. Expand Center Increased Vertical scale

Panel operation 1. Press the Channel key. CH1 /\
L\ \I/

2. Press F4 (Probe) repeatedl \/ \/
( ) rep y Probe

to select the attenuation 1 1% —Position indicator
level. ¥ Le=Position indicator———
3. The voltage scale in the (x1) Panel operation 1. Press the Channel key. CH1

channel indicator changes CH1 == 5l}
accordingly. There is no

10 )
change in the waveform x19) 2. DressES (Bxpand —panc m
CH1I =—=5@u Ground/Expand Center) to | Ground
shape. -—--
toggle between the two
(x100) modes.
CH1 ==5S8au
Expand Expand
ﬁ
Range x1, x10, x100 r Ground Center 1
Note The attenuation factor adds no influence on the
real signal. It just changes the voltage scale on the
display.
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VOLTS/DIV
3. To change the vertical scale, P
turn the VOLTS/ DIV knob;
left (down) or right (up).

Down

. . et
The vertical scale indicator on

the bottom left of the display  Hi — 1@EEMU
changes accordingly.
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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)

@I—l A Ext. trigger input

© B Source (CH1 or 2)

1 2 3 (D) C Delay event count (3)
D Firsttriggering point
Delay trigger example (by time)

@I—l A Ext. trigger input

© : B Source (CH1 or 2)

: O C Delaytime length

_f—l_f—l_f—l_f_l_ D 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) gy
external trigger input (o)
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.

Video standard

NTSC  National Television System Committee
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(video trigger)

Sync polarity
(video trigger)

Video line
(video trigger)

GDS-2000 Series User Manual

PAL Phase Alternative by Line
SECAM SEquential Couleur A Memoire

f Positive polarity
t Negative polarity

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

Pulse condition
(pulse trigger)

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

> Longer than = Equal to

< Shorter than # Not equal to

Trigger time
(delay trigger)

Trigger event
(delay trigger)

Ext. input level
(delay trigger)

Sets the delay time (100ns ~ 1.3ms) between the
trigger event and the real trigger timing.

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
trigger input signal.

TTL 1.48V
ECL 1.35V
User -12V ~ +12V, user-set level

Trigger slope

Triggers on the rising edge.

Trigger coupling

Triggers only on the AC component.

A
“u__ Triggers on the falling edge.
Y

_____ Triggers on AC+DC component.
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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

1. Press the Trigger menu key
twice.

2. To set the Holdoff time,
press F1 (Holdoff) and use
the Variable knob. The
resolution depends on the
horizontal scale.

40ns~2.5s

Pressing F2 (Set to
Minimum) sets the Holdoff
time to the minimum, 40ns.

Range

MENU MENU

Holdoff
40.0ns

VARIABLE

Short \f @ Long

Set to
Minimum

Note: The holdoff function is automatically
disabled when the waveform update mode is
in Roll or Scan mode (pagel10).

3. To turn Auto Level On/Off,
press F5 (Auto Level).

Auto Level
Off m
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Panel operation

126

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  F

Type
Edge

F1

From left: channel, edge trigger, slope

Press F2 repeatedly to select
the trigger source.

Source
CH1

=

!

Range Channel 1 ~ 4, Line, Ext
Press F3 repeatedly to select Mode
the trigger mode. Auto
Range Auto, Normal, Single
Press F5 (Slope/coupling) to | Sjope /
set trigger slope and Coupling
coupling.
Press F1 (Slope) repeatedly Slope
to select the trigger slope, A m
which also appears at the
bottom of the display.
Range Rising edge, falling edge
Press F2 (Coupling) Coupling
repeatedly to select the | === m
trigger coupling.
Range DC, AC
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8. Press F3 (Rejection) to select | Rejection
the frequency rejection Off mm

mode.

Range LF, HF, Off

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

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

CHT1 as the source.

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

BCH1 DELRY &
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
or event after the first
trigger condition.

By Event
2

VARIABLE

Short [ @ Long

Range 100ns ~ 1.3ms (by time)
2 ~ 65000 (by event)
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4. Press F4 (Ext) repeatedly to

. Press F5 (Slope/Coupling)
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select the threshold level for

Ext:
TTL

the external trigger input.

VARIABLE

Small (@\/ Large

Range TTL (1.48V), ECL (1.35V),

User (-12V ~ +12V)

to set the slope and coupling

Slope /
F 5
Coupling -

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

CONFIGURATION

Panel operation

1.

Press the Trigger menu key.

Press F1 repeatedly to select Type
video trigger. The video Video
trigger indicator appears at
the bottom of the display.

BCH1 UIDEO P

From left: channel, video trigger, polarity

Press F2 repeatedly to select | Source

the trigger source channel. CH1

Range Channel 1 ~ 4

the video standard. NTSC

Range NTSC, PAL, SECAM

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

Press F3 repeatedly to select
P y Standard

Range positive, negative

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

VARIABLE

Small \/QN Large

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

Field 1,2
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Use pulse width trigger

Panel operation 1. Press the Trigger menu key.

2. Press F1 repeatedly to select
pulse width trigger. The
pulse width trigger
indicator appears at the
bottom of the display.

BCH1 PULSE &

Type
Pulse

From left: channel, pulse width trigger, slope

3. Press F2 repeatedly to select
the trigger source.

Source
CH1

Range Channel 1 ~ 4, Line, Ext

4. Press F3 repeatedly to select
the trigger mode.

Mode
Auto

Range Auto, Normal, Single

5. Press F4 repeatedly to select
the pulse condition. Then
use the Variable knob to set
the pulse width.

Condition >,<,=,#

Width 20ns ~ 200us

6. Press F5 to set trigger slope
and coupling.

130

When <
20.0ns

VARIABLE

Small \/@\/ Large

Slope /
Coupling
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7 et Slopo ey (e | G System Info / Language / Clock
which also appears at the, - This section describes how to set the interface, beeper, language,
bottom of the display. time/date, and probe compensation signal.

Range Rising edge, falling edge
View system information

8. Press F2 (Coupling) Coupling
repeatedly to select the | === ) .
trigger coupling. Panel operation 1. Press the Utility key. Utility
Range DC, AC
2. Press F5 (More).
9. Press F3 (Rejection) to select | Rejection More
the frequency rejection Off mm
mode. 3. Press F2 (System Info). The [ System
Range LF, HF, Off upper half of the display Info.
shows the system
10. Press F4 (Noise Rej) to turn | Noise Rej information in the following
the noise rejection On/ Off. Off mm format.
Range On. Off e Manufacturer name ¢ Model name
o Serial number o Firmware version
11. Press F5 (Previous menu) to | previous ==
go back to the previous Menu - 4. Press any other key (for "
menu. example F5 (More) to go ore
back to the waveform
display mode.
Select menu language
Parameter The following is the list of menu language

available by default. Language selection differs
according to the region to which GDS-2000 is
shipped.

o English ¢ Chinese (traditional)

 Chine (simplified) o Korean
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CONFIGURATION

Panel operation 1.

Set date and time

Spanish o Japanese
Russian o German
Dutch o Polish

Italian o French
Portuguese

Press the Utility key. -

Press F4 (Language)
repeatedly to select the

language.

Language
English

T
N

Panel operation/ 1.
parameter

Press the Utility key.

Press F5 (More) twice.

Press F2 (Time Set Menu).

Press F2 (Year/ Month/
Date) repeatedly. Use the
Variable knob to change the
value.

Year 2000 ~ 2037
Month 1~12
Day 1~31

More

More

Time Set
Menu

Day
1

5

iﬂ

5

m M
N N

133

GYINSTEK

GDS-2000 Series User Manual

134

. Press F4 (Save) to confirm

. Press F1 (Date) to switch to

. Press F2 (Hour/ Minute) Day

. Press F4 (Save) to confirm

. Turn Off the display and

10. Make sure the date/time

Save

the value.

Time

the Time setting menu.

VARIABLE

Small \/@\/ Large

repeatedly. Use the Variable 1
knob to change the value.

Hour 0~23

Minute 0~59

Save

©..

20-Mow 85 14:24
T T Y T T

the value.

turn it On again (power
cycle).

setting is correctly reflected
at the top of the display.
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File Format/Utility
SAVE/RECALL Displayimage file format
Format DSxxxx.bmp or Axxxx.bmp (Windows bitmap
format)
File format / Display image file format ........cccevvvviiiiinnnnnes 136 Contents The current display image in 234 x 320 pixels, color
Utility Waveform file format 136 format. The background color can be inverted (Ink
..................................... saver function).
Setup file format........oooiviiiiiiiini, 138
USB flash drive file utility....ccccoooevinieiiiiinnnnnan. 139
! Waveform file format
Save File type/source/destination .................cccooo. 144 Format DSxxxx.csv or Axxxx.csv (Comma-separated
Save panel setting.....ccoooeeiiiiiiii, 145 values format, can be opened in spreadsheet
Save waveform ......cccovviiiiiiie 146 applications such as Microsoft Excel)
Save All i 150 Waveform type  CH1 ~ 4 Input channel signal
Recall File type/source/destination .........cccoceeeeeennnn. 153 Math Math operation result (page73)
Recall default | setting...ococvvveeeeeeeeennnnns 153
ecall detalt panel setting Storage location W1 ~W20 Waveform file stored in the internal
Recall waveform......ccoooiiiiiiiiiii, 155 memory. Stored waveforms can be
Recall waveform ....cooooveviiiniiiicici, 156 copied to USB flash drive for transfer,
Recall waveform.......cccccoviiiiiiiiiiieiii, 158 or to Ref. A ~ D for showing on the
display (W1 ~ W20 waveforms cannot
Special Save Customize Default settings ........ccooeeeeirennn. 162 be directly recalled on the display).
Function Recall factory default settings ..............c........ 163 RefA~D  Reference waveform stored in the
Quick setting recall ..o 164 internal memory, separate from W1 ~

USB number pad recall/save panel setting....

165

W20. From Ref A ~ D, waveforms can
be recalled directly on the display with
amplitude and frequency information.
Useful for reference purpose in
measurements.

Contents:
waveform data

135 136

The waveform data can be used for detailed
analysis. It consists of horizontal and vertical
position of the waveform for the entire memory
length.
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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.

SAVE/RECALL

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

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
data

The following information is also included in the

waveform file.

o Memory length
 source channel
« vertical offset
« vertical scale

» coupling mode

o waveform last dot
address

e date and time

o trigger level

« vertical position
 time base

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

o sampling mode

137
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Format DSxxxx.set or Axxxx.set (proprietary format)
The setup file saves or recalls the following setting.
Contents Acquire « mode o memory length
Cursor e source channel e cursor on/off
« cursor location
Display e« dots/vectors o accumulation
 grid type on/off
Measure o item  source channel
Utility o hardcopy type o ink saver on/off
o interface type o RS-232 config
o buzzer type o GPIB address
o Go-NoGo cond. « menu language
Program e step contents « loop count
o start/stop steps
Horizontal « display mode e scale
» Pposition
Trigger o trigger type « source channel
o trigger mode  video standard
« video polarity e video line
o+ pulse timing  slope/coupling
Channel « vertical scale « vertical position
(vertical) coupling mode  invert on/off
o bandwidth limit « probe
on/ off attenuation
Math « operationtype e source channel
« vertical position e« unit/div
« FFT window
138
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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

1. Connect the drive to the Front Rear

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

allowed at a time.

2. Press the Save/Recall key.
Select any save or recall
functionality, for example  (Example)
USB destination in Save Save

image function. Image F1

Save/Recall

Destination
USB

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

T
w

directory.
s e U EWE UTILS,
Select
sz ]
e
By ALLEBEE BI-Mow-B5 15242 New
B ALLEBE1 @3-How-BE 15143 Folder
B ALLBEE2 14-Sep-07 86139 |
B ALLBEE3 14-Sep-@7 @E:41
B ALLBEE4 14-Sep-B7 BE:43
B ALLBEES 14-Sep-B7 BE:45 e
B ALLBEES 14-Sep-B7 @61 49
B ALLBEE? 14-Sep-@7 B6:54
® DSE@aL.EMP 1EKE @3-Mow-85 15:29 || pelete
E DSE@eE.EMP 16KE B3-Now-B6 15231
B DEEEEE, SET 324E  14-Sep-@7 00101
B DEEEEL.SET 384B  14-Sep-b7 B0:33 |l o
& DSeEEz.EMP 12KE 14-Sep—@7 B4:57 || FTEVIOUS
Menu
MATH [ ] EDGE
CH3 ==2U
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Use the Variable knob to Downy N Up
move the cursor. Press F1 VARIABLE

(Select) to go into the folder
or go back to the previous
directory level.
Select

TESHE  Go back to the root directory

M Go back to the previous
(higher) directory

[=EIEEE Go into the folder

Create new folder 1.
/ Rename file or
folder

140

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.

r =)
Mew Folder:

HEW_FoL

KLH
s

4

[a]
H
1

\

Mo m
==l - ]
- a0 s
M3mom
= % M |
= = 23
[-- I —I—

I
U
9

= E -

Use the Variable knob to Left¥” VRight

move the pointer to the g
characters. Press F1 (Enter @
Character) to add a
character or F2 (Back Space) | Enter

to delete a character. Character

Back
Space

2
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. When editing is completed,
press F4 (Save). A new Save

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. Move the cursor to the
folder or file location and Delete

. If the file/folder still needs

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

Press F4 again to confirm this process.

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
(Previous Menu) to go back
to Save/Recall menu.

Menu

141
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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 page167.
Using the Save/Recall key can
also save files but with more

configurations. For details, see
pagel44.

Save/Recall

Functionality

Saveimage Saves the current display image into
(*.bmp) 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.

» Current display image (*.bmp)

o Current system setup (*.set)

» Current waveform data (*.csv)

o Last stored system setup (*.set)

o Last stored waveform data (*.csv)

Print out Prints out the display image to an
external printer connected to USB
port. For details, see pagel67.

Panel operation

142

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.
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2. Press the Utility key. Utility
3. Press F1 (Hardcopy Menu). |Hardcopy

4. Press F1 (Function)
repeatedly to select Save
image or Save all.

5. 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)

B N

~E =

Menu

Function
Save All

Savelmage

Ink Saver
(@] p—

Function

s

Ink Saver Off (inverted)

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

[} Wl EDGE S
CHE == 5B

Hardcopy
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Save

File type/source/destination

Item

Panel setup
(DSxxxx.set)

Waveform data
(DSxxxx.csv)

Display image
(DSxxxx.bmp)

Save All

Printer driver
(DSxxx.pdv)

144

Source

Front panel settings o

Channel 1 ~ 4
Math operation
result
Reference

waveform A ~ D

Display image

Display image
(Axxxx.bmp)

Waveform data
(Axxxx.csv)

Front panel settings

(Axxxx.set)

Printer driver

Destination

Internal memory: S1 ~
520

External memory: USB

Internal memory:
Reference waveform A ~
D, W1 ~ W20

External memory: USB

External memory: USB

External memory: USB

External memory: USB
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Save panel setting

Panel operation

7. (For saving to an external ~ Front
USB flash drive) Connect

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

8. Press the Save/Recall key.

Rear

the drive to the front or rear -
panel USB port.

Save/Recall

9. Press F3 (Save Setup). The Save

display shows the available

Setup
file destinations.

—CF oEge  14-Sep’ A7 4:5? M |SAVE/REC
: : : : i : : Save
AT SRS be'-'s't'l'ﬁa'ta‘c;ﬁ 1 setup
. Memor‘u ....... —
e 51w

L : : Destination
‘ USB
é Save
: File
: B aoa = : Utilities

MATH ] WCH1 ELGE f < 28H=z

CH1I —=2zu CHz —=:zu CH3 —=—=zU

10. Press F3 (Destination) Destination

repeatedly to select the USB

saved location. Use the
Variable knob to change the
memory location (S1 ~ S20)
or the file name
(DSxxxx.set).

Memory  Internal memory, S1

VARIABLE

o

~ 520

145
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11. Press F4 (Save) to confirm

Note / A
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uUSB 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 DSEAES.SET completed

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

Utilities

F5. For details, see page139.

Panel operation

146

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.  [gaye/Recall

Press F4 (Save Waveform). Save
The display shows the Waveform
available source and
destination options.
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—F i 1 |SAYESREC
] save
T hibee Bést ination | Wavelorm

Tt iEzmC Ref R
oo CHZ Ref B Source

Y CH4  CRef D Destination

+|0+}+||+}+||+}+00+}+00+-:—+ho+t'}ﬁoo+!+00+!++0+!++0< ——
¢ TE Memary Refs.
SRef A L ——
T Ref B O : : Cave
%Ref* ;USB;_._.;....
E Ref O DSB.BBB..CSU'

FHIN ] W EDGE S
CHz2 ==zl CH2 —=2zu
4. Press F2 (Source). Use the
Variable knob to select the Source

source signal.

R

VARIABLE

=

CH1 ~ CH2 Channel 1 ~ 2 signal

(2CH model)

CH1 ~ CH4 Channel 1 ~ 4 signal

(4CH model)

Math Math operation result
(page73)

RefA~D Internally stored reference

waveforms A ~ D

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

destination. Use the
Variable knob to select the m
memory location or file VARIABLE

name. Q

Memory Internal memory, W1 ~ W20
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uUSB External flash drive, no practical
limitation on the amount of file.
When saved, the waveform file is
placed in the root directory.

Ref Internal reference waveform, A~D
6. Press F4 (Save) to confirm
saving. When completed, a Save

message appears at the
bottom of the display.

lxlauief‘u:-r‘r:n S-EI'-;-'E' t.-::u Re-FtFI c.n:mple:t.ed

Note &

The file will not be saved if the
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 page139.

PC software Saving waveform is also

(FreeWave) available through the

proprietary PC software,
downloadable from GWInstek
website.

Save display image

Panel operation

148

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.  [gaye/Recall
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uUSB External flash drive, no practical
5 limitation on the amount of file.
When saved, the image file is

placed in the root directory.

3. Press F5 (More). =
More

4. Press F1 (Save Image). The Save

. . EF 1 .
display shows the available | |34 7. Press F4 (Save) to confirm
ge
file destinations. saving. When completed, a Save
— =n . |SAVE/REC message appears at the
R T S Save bottom of the display.
Image b
o The file will not be saved if the
nk Saver Note ] ; .
On — power is turned Off or USB drive is
Destination taken out before the message.
UsB
USB file utility To edit USB flash drive File
5
e contents (create/ delete/ Utilities
File rename files and folders), press
tilities F5. For details, see page139.

PC software Saving display image is also
5. Press F2 (Ink Saver) Ink Saver =5 (FreeWave) available through proprietary
repeatedly to invert the off m - PC software, downloadable
background color (On) or from GWInstek website.
not (Off).
Ink Saver Off (inverted) Save All
& i Panel operation 1. Connect the drive to the Front Rear
o front or rear panel USB port. <
5 Note: Only one host
. L : connection, front or rear, is <
- T allowed at a time.
6. Press F3 (Destination). Use  |pestination 2 Press the Save/Recall ke
the Variable knob to select USB . / Y
the file name.
3. Press F5 (More).
VARIABLE ( ) More

o
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4. Press F2 (Save All). The Save

SAVE/RECALL

display shows the available All

file destinations. The

following files are saved,
contained in a folder.

Setup file
(Axxxx.set)

Two types of setups are saved:
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).

| SAYESREC

Save

All

. Ink Saver

1] J—
Destination
Use

Save

. S S File
: R S : : :

‘m.geE = - - Utilities

] | | EDGE 1

CHZ —=2zU CH3 ==z2u

5. Press F2 (Ink Saver)
repeatedly to invert the
background color (On) or

Ink Saver
F 2
o |G

not (Off) for the display

image.
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Ink Saver Off (inverted)
-3 = i CH1
H Coupling
.................... B
o ML
BW Limit
o ML

Probe

x1

MRIN : L} L1

the Variable knob to select USB

the file name.

USB

7. Press F4 (Save) to confirm

AR

VARIABLE

-

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

saving. When completed, a Save

message appears at the

bottom of the display.

Note / A

The file will not be saved if the
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

152

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

F 5
Utilities -

F5. For details, see pagel39.
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Recall

File type/source/destination

Item Source Destination

Default panel
setup

Reference
waveform

Panel setup
(DSxxxx.set)

Waveform data
(DSxxxx.csv)

Display image
(DSxxxx.bmp)

Printer Driver

(DSxxxx.drv)

 Factory installed
setting

 Internal memory: A ~D

o Internal memory: S1 ~
520

o External memory: USB

o Internal memory: W1 ~
W20

o External memory: USB

o External memory: USB

o External memory: USB

Recall default panel setting

o Current front panel

Current front panel

o Current front panel

Reference waveform
A~D

Display

Internal printer
configuration

Panel operation

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

153
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2. Press F1 (Default Setup).
( 19) Default

The factory installed setting Setup
is recalled and replaces the
current panel setting.

Setting contents

Acquisition

Channel

Cursor

Display

Go-NoGo

Horizontal

Math

Measure
Program

Trigger

Utility

154

The following is the default (factory) setting

contents.
Mode: Normal
Scale: 2V /Div
Coupling: DC
BW limit: Off
Source: CH1
Vertical: None

Type: Dots

-
Graticule: [E]]

Go-No: Off

NoGo when: ==
Scale: 2.5us/Div

Type: + (Add)

Position: 0.00 Div
Sourcel, 2: CH1, CH2

Mode: Edit
Type: Edge
Mode: Auto
Coupling: DC

Noise Rejection: Off

Memory length: 500
CH1: On, CH2/3/4: Off
Invert: Off

Probe attenuation: x1

Horizontal: None

Accumulate: Off

Source: CH1
Violating: Stop

Mode: Main Timebase
Channel: CH1+CH?2
Unit/Div: 2V

Type: VPP, Freq, FRR
Step: 1

Source: Channell
Slope: —#"
Rejection: Off

Savelmage, InkSaver Off GPIB, Address 8

Sound: Off
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Recall reference waveform on the display

Panel operation 1. The reference waveform must be stored in
advance. See page 146 for waveform store
details.

2. Press the Save/Recall key. -

3. Press F2 (Display Refs). The | pisplay
reference waveform display | Refs.

menu appears.

4. Select the reference Ref.A Off
waveform from F1 (Ref A)
to F4 (Ref D) and press it.
The waveform appears on l
the display and the period
and amplitude of the
waveform appears in the R?\];.A on
menu.

ik : -E- -SB—\..Tan’BYG- 15T=32. . ._f“"1_ SAYE/BEC

=

s

Dizplayp )
Refs.

{Ret A OIf

{Ret.C Off

{RetD On

MAIH u WCH1 EDGE 7 999, 978Hz
CH1 = 1@@ml CH3 == SEml)

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. -

3. Press F5 (More).
e

4. Press F3 (Recall Setup). The Recall
display shows the available | geqp

file sources.

~F =l M |SAYE/BEC
T Recall
S e : Setup
femory Source
e 51 o :
Dooooiooooiooooiooooioooo%ooooioo d
JUSE: : :
........................  mEETEA
L Recall
TP PR TS File
: : : : in.aeE = : : Utilities
MAIH |} 1] EDGE  J©

CH2 ==35@8mlJ CHZ == S0@n.
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5. Press F2 (Source) repeatedly | source
to select the file source, USB
internal memory or external
USB. Use the Variable knob
VARIABLE

. Press F4 (Recall) to confirm

Note A

to change the memory

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

Memory Internal memory, S1 ~ S20

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.

Recall

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

{Seti..lp r‘n:z-c.alied fir‘u:um +S 1

The file will not be saved if the
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/
rename files and folders), press
F5. For details, see pagel39.

F 5
Utilities -
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Recall waveform

Panel operation 1. (For recalling from an
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.

Front

<

Rear

<

Save/Recall
3. Press F5 (More).
More
4. Press F4 (Recall Waveform). | Recall
The display shows the Waveform
available source and
destination options.
G e 1 |SAVE/REC
: : : Recall

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

Source  Destination
Memary . Ref A ]

fo2.5ms  Red D
f'++0fi++|

bbb e o bbb bbb o b b ok kb

‘Waveform

Source

Memory

Destination

Recall

ECLGE

CHZ ==5@E@m.) CHI == S0@m.
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5. Press F2 (Source) repeatedly

SAVE/RECALL

to select the file source,

Source
internal memory or external
USB. Use the Variable knob

VARIABLE
to change the memory
location (S1 ~ S20) or the file Q

name (DSxxxx.csv).

Memory Internal memory, W1 ~ W20

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

. Press F3 (Destination). Use  |Destination

the Variable knob to select USB
the memory location.

VARIABLE

o

RefA~D  Internally stored reference
waveforms A ~ D

. Press F4 (Save) to confirm
Whe

recalling. When completed, Recall

a message appears at the
bottom of the display.

twau?Furm recalled from W1

The file will not be saved if the
Note A

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 pagel39.
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Recall image

Panel operation 1. 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.

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

3. Press F5 (More).
e

4. Press F5 (Recall Image). The | Recall
display shows the available | |mage

source options.
~r - L |SAVE/REC

: : : : : : : : Recall
..... Cob ] Image
..... iR o
: : : : : 5B
Ref Image
o ML

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

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

Recall
..... TS PPN SERTE SPPS File
: : : : H : : : : Utilities
MATH 4] n EDGE &
CHZ == S@Eml

5. To select the source image Source
file, press F2 (Source) and USB

use the Variable knob.

VR

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.
“E e Onoactoe 15015 4 |SAVE/REC
i ] Recall
e R TN Image
o RUTEEEEEL USE
N
O WL
Recall
SRREE: : : : File
. - Uitilities
[ T W EDGE o
CHI == SEEm

8. To clear the image off the Ref Image
display, press F3 (Ref off A
Image) OFF.
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Special Save Functions

Customize Default settings

Background The GDS-2000 allows the default settings to be
customized. All the settings can be customized to
the default settings, except those in the Program
menu. The default settings can recalled through
the save/record menu (page 153).

In the event that the factory settings need to set as the
default again, see page 163.

Panel operation 1. Change all the settings on the DSO to suit. For
example the following can be adjusted:

e Channel X on/ off
o Vertical scale
o Horizontal scale

» Auto measurement functions (Vavg, Vpp,
Frequency, Duty Cycle, Rise Time)

See page 48/135 for factory settings to see what
settings can be configured as the default settings.

2. Press the F4, CH1 and
Run/Stop key together to +
access the factory menu. CH1

+

Run/Stop
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3. The Factory menu appears.

~ __."___:3_3_-_P?_~’-_'E'r3__1_51~]§~__.____ M |EACTORY,
3 Autoset
On o
Printer
Adv. Conf,

Delay
Time

Default
Adv. Conf.

: Factory
ioi geedes 0 (SRR
| ] EDGE S

MAIH
CH1 —=S0am

4. Press F4 to save the current
settings as the default
settings.

Default m

Adv.Conf.

To recall the default settings or to restore the
factory settings see page 153 and 163 respectively.

Recall factory default settings

Background

Panel operation

The GDS-2000 allows the default settings to be
customized. If the default settings have been
customized and the original factory settings are
needed, the following procedure can be used.

1. Press the F4, CH1 and

Run/Stop key together to +
access the factory menu. CH1
+

Run/Stop
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2. The Factory menu appears.

e 230ec’BE A5:d6 L |FACTORY
: Autoset
Dn i

Printer
Adv. Conf.

Delay
Time
Default
: Adv. Conf.
_ Factory
i i geees - | Defauli
| L EDGE S

Factory m

Default

WEIN
CH1 =—=5a8ml

3. Press F5 to recall the
original factory settings.

Quick setting recall

Background

The quick setting recall function allows the usually
complicated setting recall operation a lot simpler.
The Auto test/Stop key can be used to recall panel
setup memory, however this function is limited to
only the S1 internal memory slot.

Panel Operation

1. Press the Auto test/Stop

key to recall S1 panel setup.

lﬁeti.,lp r‘n:z-c.alied frnm +S 1

Note

164

This function is only applicable when the DSO is not
in program mode.
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| B .
USB number pad recall/save panel setting
4. To recall the current panel P Off
Background An external USB number pad can be used to quickly settir}g/ ensure the number
save and recall up to 10 panel settings from internal lock is off. Press the Num
memory. Lock key on the USB
number pad if needed.
Panel operation 1. Connect the USB number  Front Rear n
pad to the front or rear ‘e 5. Press the numbers 0- S1
panel USB port. 9(excluding 5) to recall to
Note: Only one host <~ memory slots 51-510. - S2
connection, front or rear, is n
allowed at a time. S3
2. To save the current panel I On ' 54
setting, ensure the number  JRGYI’ /.f_l.\
lock is activated. Press the - S5
Num Lock key on the USB
number pad if needed. u S6
3. Press the numbers 0-9 to n S1 n S7
save to memory slots S1-
S10. - 52 S8
B - B -
- S4 n S10
- S5 l SEtiJF' r‘n:z-c.al ied frnm +S 1
B .
B -
s
B
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PRINT ouT

Display printout is also available using proprietary PC software,
downloadable from GWInstek website.

Overview

Printout step Listed below are the steps that have to be followed
when printing out the display image through USB
connector.

1. Connect the printer to the USB host port
2. Configure the interface to printout mode
3. Configure the content and printout

4. Printout

The sections below deal with driver selection,
export and import.

5. Printer configuration
6. Exporting printer drivers

7. Importing printer drivers
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1 Connect printer

1. Connect the printer to the USB host port, front
or rear panel.

Front panel Rear panel
<
=
=
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).

If printing from the rear USB port, the GDS-2000
interface must be assigned as RS232 via the
UTILITY menu.

2 Configure interface

Panel operation 1. Press the Utility key. Utility

2. Press F2 (Interface menu). | |nterface

3. Press F1 (Type) repeatedly Type
to select USB if printing USB
from the front USB port or
RS232 if printing from the
rear USB port.

Menu

168



GUWINSTEK PRINT OUT GUWINSTEK GDS-2000 Series User Manual

4. If the printer is supported 3. Press F1 (Function) Function
an auto detect message will repeatedly to select Printer | pyinter
be displayed. if it is not selected yet.
E Auto detected 4. To invert the color for the  ||nk Saver
MR u saved or printed display on —
image, press F2 (Ink Saver)
If the printer is not and turn On the Ink Saver.
supported an error Ink Saver On (normal) Ink Saver Off (inverted)
message will appear, along - — o P : Sy o
with the Printer menu. = =
: o
WHIN | L Probe
Note If the printer is not supported, please proceed to B
the printer driver selection, page 171 5. To select black /white or Gray
5 p F5 (Previ . color printing, press F3 Portrait - 3
- Press F5 (Previous menu). | previous F5 (Portrait) repeatedly; Gray

Menu (b&w) or Color.

6. Press F1 (Hardcopy menu). |Hardcopy

T
[
)

To select the printed size, Ratio
press F4 (Ratio). Use the 50%

Parameter knob to change

the ratio with respect to the SmaHarge
= real display size. VARIABLE

o

Menu

7. Press F1 (Function) Function
repeatedly to select Printer. | printer

3 Configure content Range  10% ~100%
Panel operation 1. Press the Utility key. Utility 4 Printout
2. Press F1 (Hardcopy Menu). |Hardcopy Press the Hardcopy key. The
Menu display image is printed out.
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5 Printer driver selection

Using the Printer menu will allow similar printer
drivers to be used if the selected printer is not
directly supported.

Note Please proceed to step 6 if the printer menu has
already been accessed. (Usually automatically if
an unsupported printer is connected)

1. Ensure the printer is Page 168.
connected.

2. Ensure the USB/RS232 port Page 6.
is connected.

3. Press the F4, CH1 and CH1
Run/Stop keys together to
access the Factory menu.

4. Press the F2 key (Printer Printer
advanced configuration). Adv. Conf. m

5. Select Printer Manager (F1). | Printer m
Manager

Printer Menu 6. Use the variable knob to VARIABLE
select the correct printer
brand or type.

7. Use Select (F1) to confirm m
selection.

17
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= I |[EACTORY.
Select
&
FostScript
Erather
CAMHOH
APFLE
HF
Hewlett-Packard
LEXMARK
Previous
tuwerified printers Menu
MATIH L} | EDGE S

Use the variable knob and VARIABLE
F1 to choose a compatible
printer.

S 1 [FACTORY,

| | Select

EPS0H Stulus CSA
+ EPSOH Stulus CS59
EFS0H Stulus C&@
EPSON Stylus Cé1
EPSON Stulus 062
EPSON Stulus C63
EFS0H Stulus C&4
" EPSOH Stulus CES
EPS0OH Stylus C78
ol Stylus CUYS
EPSON Stulus C28
EFSOH Stulus C82
EPSON Stulus G84
tylus 4

EPSON Stylus Color Previous

A tyerified printers

HRIN L] ] EDGE S

Confirm the printer driver (Configure) page
is compatible by printinga 169.
test sheet.

(Print)Page 170.

Repeat the process with a
similar printer if the driver
selection is not compatible.
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Note

PRINT OUT

11. If you still cannot find a
compatible printer driver,
please contact your nearest
distributor or check the
GWInstek website to
import the latest drivers.

If a compatible driver has been found please
export the driver and contact your local
distributor or a GWInstek representative to upload
your driver to ensure the best possible user
experience for future iterations of the printer
utility.

5 Printer driver export

If a manual driver selection is successful, it can be
exported for use on other GDS-2000 DSOs.

Although GWInstek tries to ensure compatibility
with as many printers as possible, some printers
are not supported. The export function allows
printer drivers to be exported. If a compatible
driver has been found please export the driver and
contact your local distributor or a GWInstek
representative to upload your driver to ensure the
best possible user experience for future iterations
of the printer utility.

1. Ensure the printer is Page 168.
connected.

2. Ensure the USB/RS232 port Page 6.
is configured.

3. Ensure a printer driver has Page 171
been manually selected.
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4. TInsert a USB flash drive ~

into the host USB port.
5. Press the F4, CH1 and

Run/Stop keys together to
access the Factory menu.

6. DPress the F2 key (Printer Printer
advanced configuration). Adv. Conf. m

7. Press(F2) to export the Export
printer driver. Printer m

A printer driver file will be exported to the root
directory of the USB flash drive.

The file name will have a file extension of *.pdv.

DSXXX.PDV

5 Printer driver import

Note

174

Printer drivers can be imported onto the GDS-2000
via the import function using a USB flash drive.

If you have trouble selecting a viable driver, please
contact your local distributor or a GWInstek
representative to download the latest drivers.

Please ensure the USB flash drive has a printer
driver file of the type (DS*.PDV) located in the
root directory.

1. Ensure the printer is Page 168.
connected.
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2. Ensure the USB/RS232 port Page 6.
is configured.

3. Insert a USB flash drive =
into the host USB port.
4. Press the F4, CH1 and CH1

Run/Stop keys together to
access the Factory menu.

5. Press the F2 key (Printer Printer
advanced configuration). Adv. Conf. m

6. Press(F3) to import the Import
printer driver. Printer m
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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 GWInstek website, www.gwinstek.com.tw.

Configuration Configure USB interface ....cccccoeevvveeiiiininnnnnnnn. 177
Configure RS-232C interface .......ccccccceeeeeenne 178
Configure GPIB interface (optional)............... 180
USB/RS-232C remote control software........... 182
176



GYINSTEK

REMOTE CONTROL CONFIG

Interface Configuration

Configure USB interface

uUSB PC side connector Type A, host
configuration GDS-2000 side Type B, slave
connector
Speed 1.1/2.0 (full speed)
Panel operation 1. Press the Utility key. Utility
7. Press F2 (Interface Menu). | |nterface =3
Menu

10.

11.

Press F1 (Type) repeatedly Type

to select USB. USB F1

The interface icon at the top
of the display changes into
USB type.

Connect the USB cable to =~
the rear panel slave port.
When the PC asks for the USB driver, select
gds2k_cdc.inf included in the FreeWave
software package downloadable from GW
website, www.gwinstek.com.tw, GDS-2000

product corner. The driver file automatically
sets GDS-2000 as serial port COM?7.
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Configure RS-232C interface

RS-232C Connector DB-9, Male
configuration Baud rate 2400, 4800, 9600, 19200, 38400
Parity None, Odd, Even
Data bit 8 (fixed)
Stop bit 1,2
Panel operation 1. Press the Utility key. Utility
12. Press F2 (Interface Menu). | |nterface 5
Menu

178

13.

14.

15.

16.

17.

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

The interface icon at the top g o

of the display changes into
RS-232C type.

To change the baud rate, Baud Rate

press F2 (Baud Rate) 9600
repeatedly.
Range 2400, 4800, 9600, 19200, 38400

To change the stop bit, Stop Bit

press F3 (Stop Bit) 2
repeatedly.

Range 1,2

Data bit is fixed at 8.
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18. To change the parity, press | Parity
F4 (Parity) repeatedly. None

Range  None, Odd, Even

19. Connect the RS-232C cable
to the rear panel port: DB-9
male connector. For
functionality check see
pagel82.

Pin assignment

12345 2: RxD (Receive data)

3: TxD (Transmit data)
5: GND

6789

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 ﬁ
switch.

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

back.

22. Turn On the GDS-2000 ﬁ

power switch.

Configure GPIB

180

1. Press the Utility key. Utility
23. Press F2 (Interface Menu). | |nterface >
Menu

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

M M
-
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25. The interface icon at
display top changes to
GPIB.

e

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

the GPIB address.
Range 1~30

27. 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

¢ No loop or parallel connection

Pin assignment 12 1
I
—0

Pin1 Data line 1 Pin13 Dataline5
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
check

Run this query command via the terminal.
*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
(USB only)

182

The proprietary PC software, downloadable from
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.

Warning&

Never insert or remove the battery while the
power is On.

Battery insertion

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

=B

28. Open the rear panel battery pack cover.
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29. Insert the battery packs and close the cover.

30. Turn On the power and [} g
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.

31. Press F5 (More).

32. Press F2 (System Info). System
- 2
Info.

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

EATTEREY IMFORMATIOH

EAT. #1 EAT. #2
Uaoltage:! 12,851 12.841)
Capacity: Q8% =L+
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Note o When the battery is not in use for a long time,
take them out to prolong the battery life.

o Battery operation requires additional
components that are factory installed. Merely
inserting battery packs into standard GDS-2000 A I N T E N A N C E
does not work. For new installation, contact

Goodwill. 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
34. Press F5 (More).
ere) More
35. Press F1 (Self Cal Menu). Self CAL
Menu
36. Press F1 (Vertical).
( ) Vertical

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

38. Connect the calibration o

signal from the rear panel /-0

CAL out to Channell @

input.
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39. Press F5.
(no menu item)

40. The calibration for chi calibration 1/3
Channell starts and ends
automatically, in less than 5 || #®®®®8800000
minutes.

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

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

43. 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.
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QEEEET

x1—>x10

) A=)
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44.

45.

46.

47.

48.

49.

bea

P

Press the Utility key. Utility
Press F5 (More) twice.

ere ore

x2

Press F1 (ProbeComp ProbeComp
h4en10. Menu .EII!'
Press F1 (Wavetype) Wave Type
repeatedly to select the Ir m

standard square wave.

Press the Auto Set key. The
compensation signal

appears on the display.

Press the Display key, then Display
F1 (Type) twice to select the

Ve.ctor. waveform. Type
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50. Turn the adjustment point on the probe until
the signal edge becomes sharp.

+ . . ¥ . .
L N LT I R T
+
+

IR P B .
Under Over
Compensation Compensation
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Faq

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

| 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 page23.

| 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 page60 for details.

To clear FFT result, press the Math key twice. See page73 for details.
To clear Help result, press the Help key again. See page49 for details.

The waveform does not update (frozen).

Press the Run/Stop key to unfreeze the waveform. See page55 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 page122 for
trigger setting details.

The probe waveform is distorted.

You might need to compensate the probe. For details, see pagel87.
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 page53 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 page4S.
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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 pagel67.

| 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 pagel83.

The date and time setting are not correct.

For date and time setting details, please see pagel33. 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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APPEN DIX

Fuse Replacement

Step

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

B

51. Replace the fuse in the holder.

Rating

T2A, 250V
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GPIB Module Installation

For GPIB interface and remote control details, see pagel76.

GPIB kit contents « GPIB module

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

Step

194

1. Turn Off the GDS-2000 power

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

back.

54. Turn On GDS-2000. Press the Utility
Utility key, then F2 (Interface)
repeatedly. Make sure GPIB | Interface
menu is selectable, and a Menu
GPIB icon appears on the top —F =
left 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 x Volts/div +
0.8mV)
Input Coupling  AC, DC, Ground
Input TMQ+2%, ~16pF
Impedance
Polarity Normal & Invert

GYINSTEK GDS-2000 Series User Manual
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 ~ 2.5s
External Trigger Range +15V
(2ch model only)  Sensitivity DC~30MHz: ~50mV
30MHz~max: ~100mV
Input TMQ+2%, ~16pF
Impedance

Maximum Input

300V (DC + AC peak), CAT Il

Maximum Input
Math operation
Offset Range

300V (DC+AC peak), CAT II
+ - 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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Horizontal Range 1ns/div~10s/div, 1-2-5 increment
Roll mode: 250ms/div ~ 10s/div
Modes Main, Window, Window Zoom, Roll, Scan,
XY
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
Time difference (AT) between cursors
196
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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)
uUSB

IEEE488.2 24-pin female
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

GTP-100A

GTP-250A

Common

Applicable to
Bandwidth
Rise time
Applicable to
Bandwidth
Rise time
Applicable to
Bandwidth
Rise time

GDS-2062, GDS-2064

DC ~ 60MHz @ Position x 10
5.8ns

GDS-2102, GDS-2104

DC ~ 100MHz @ Position x 10
2.3ns

GDS-2202, GDS-2204

DC ~ 250MHz @ Position x 10
1.4ns

Position x 10

Position x 1

Operating
Condition

Safety Standard
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Attenuation Ratio

Input Resistance

10:1
10MQ when used with TMQ input
oscilloscope

Input Capacitance 23pF approx. for GTP-060A

Compensation
Range
Maximum Input
Voltage

Attenuation Ratio

Bandwidth
Rise Time
Input Resistance

15pF approx. for GTP-150A
17pF approx. for GTP-250A
10 ~ 35pF

500V CAT I, 300V CAT Il (DC+Peak AC)
Derating with frequency

1:1

DC ~ 6MHz

58ns

1MQ when used with TMQ input
oscilloscope

Input Capacitance 128pF for GTP-060A, 47pF for GTP-150A,

Compensation
Range
Maximum Input
Voltage
Temperature

47pF for GTP-250A
(+ oscilloscope capacitance)
10 ~ 35pF

300V CAT I, 150V CAT Il (DC+Peak AC)
Derating with frequency
-10°C ~ 55°C

Relative Humidity <85% @35°C
EN61010-031 CAT Il
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Declaration of Conformity

We
GOOD WILL INSTRUMENT CO., LTD.
No. 7-1, Jhongsing Rd, Tucheng City, Taipei County 236. Taiwan.

GOOD WILL INSTRUMENT (SUZHOU) CO., LTD.
No. 69 Lushan Road, Suzhou New District Jiangsu, China.

declare that the below mentioned product
Type of Product: Digital Storage Oscilloscope

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 (2004/108/EC) and Low Voltage
Equipment Directive (73/23/EEC & 93/68/EEC).

For the evaluation regarding the Electromagnetic Compatibility and Low
Voltage Equipment Directive, the following standards were applied:

© EMC

EN 61326-1 : Electrical equipment for measurement, control and laboratory use —
EN 61326-2-1:

EN 61326-2-2: EMC requjremcnts (2006)

Conducted & Radiated Emission Electrostatic Discharge

CISPR 11: 2003+A1: 2004 +A2: 2006 IEC 1000-4-2: 2001

Current Harmonics Radiated Immunity

EN 61000-3-2: 2006 TEC 1000-4-3: 2006+A1: 2007

Voltage Fluctuations Electrical Fast Transients

EN 61000-3-3:1995+A1:2001+A2:2005 IEC 1000-4-4: 2004+Corr.1: 2006+Corr.2: 2007

Surge Immunity
IEC 1000-4-5: 2005

Conducted Susceptibility
TEC 61000-4-6: 2003+A1: 2004+A2: 2006

Power Frequency Magnetic field
1IEC 61000-4-8: 1993+A1: 2000

Voltage Dip/Interruption
IEC 61000-4-11: 2004

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

Safety Requirements IEC/EN 61010-1: 2001
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2-4 channel difference............... 10
AC coupling ........ccccocccucurunuene 116
acquisition ... ... 93
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eXCePON ... 53
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specification ..........cccceevevvevevinenne 196
auto template .........ccccceevreecnne 83
auto trigger........ccovvviiinnnnn. 122
automatic measurement........... 61

overview .

shortcut.......coocueeiiiiiiiiiine

specification ..........ccccvuvirurinaee.
average acquisition
average voltage measure.......... 60
bandwidth limitation............... 117
battery ........cccocccceiiiiieane

icon on power up .
specification ...........cccoevuriucunicnee.
blackman window.....................

menu tree
calibration, vertical resolution185
caution symbol...........cccccccerenee. 5
channel
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status indicator.........ccoecveueieeennee 20
cleaning the instrument .............. 7
coupling mode ...........cceuueee. 116

MENU tTE ... 28
CUISOT eeveeeeveeeeeeeereeeneeereeeereeeneens 67

MENU tTE ....ovvieevieveeereeeeeeeeee e 29

shortcut ......oovvvviviviiiniiicce 29
specification............. .195
cycle time measure.....................

date setting .........ccccocvvueviiininnn
fag ..o
indicator....
MENU tIee......coeviiiiiiieiieiieieias
DC coupling ........cccccevvvvivicnnee. 116
default
how to save........cccooviervnininnee. 161
default setup... .
contents ... 47
effect on channel ..
menu tree.........covvvvvievcccncnennen. 34
delay measure...........ccccccoceueenne. 60
delay off example....................... 97
delay on example....................... 97
delay time ........cccccocicccnnnene.
delay trigger ...

MENU tree......eevvieeiieiiiieeiieieeeens

contrast setting. ....104
diagram.............
grid setting
menu tree......
Save iMage ........ccoeveveveneenenennnes
ShOrtCUL ....vevveeecveecveccee e
specification..
display all........ccoeeeoiiicccnene
dot waveform.........cceeveerrennene
download information............... 12
driver
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duty cycle measure................... hardcopy .......mereeemereenereeenenns 141
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measurement category.. high voltage measure................. 59
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safety instruction .......cccceeeeeeevnnnnns basic operation .............................
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Expand Center...........cccoouuee.e. 119 cursor operation...

Expand Ground .........cccoeceeence. 119 INENLL TEE wovvvvreversrsrsrssssssssssssssssssen

external trigger POSItION....cciiiiiiiiiiee
input terminal scale
specification..........cccocceuviiciiinaae shor FC.Ut“: """"""""""""""""""""

factory settings specification..........cccocoeuvieiuciiinnas
how to recall FEC T010-T e
falling time measure Images
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horizontal cursor initialization....
menu tree........... ink saver
OVEIVACW oo in display save........ccccccovvunenne. 148
vertical cursor .. %n hardcopy ..o 142

file format ............. in save all

firmware version.. input frequency indicator ......... 20

flattop window..... interface

FM example............. men}l.tre? ...................................... 42

specification..........cccocoeviiuiiiinnns 196
frequency measure .
, invert waveform............ccccceeue. 117
front panel diagram.... 1 lecti
anguage selection.................... 131
fuse replacement........ 1i
. . ist of features........c.ccccceeriennne. 11
safety instruction ...........c.ccececeueee 7

gating........ccoovveiiiii 64

generic purpose signal............... 57

GOTNOZO ..o 77
how to configure.........cccccoeeuennee 78
how to run
MeNuU tree.......ocevvenienieniiciienen,

OULPUE SPECHEICAHION...rr e 196 memory length..........cccccoeeeeee 98
output terminal menu on/off ... 105
template menu tree...................... 43 min/max template --------------------- 81

(€5 51 RO 179 model difference ...........c.ccccc..... 10
module installation.................... 193 normal acquisition..................... 93

ground normal trigger............ccccoeeenne. 122
COUPHING ..o 116 NTSC e 123
SYymMbOL.....cccuiiiiiiiiaes 5
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overshoot voltage measure....... 60
package contents .............c......... 12
PAL...ccoiiiiiiiiiiiiicccins 123
pc software download .............. 12
peak detect acquisition ............. 93
peak voltage measure................ 59
power on/off.........ccooeccinine 22
fage..ceee e 189
safety instruction...........c.ccceeeeeeucne 6
switch overview ..........cccccoeeueee. 17
preshoot voltage measure......... 60
printing
connection .........cceeericiiiiennnnes 167

driver export.........ccocvvieininnne. 172

driver import ........cccccevvvvirineene 173

driver selection..........cccccoeuuuceee. 170

hardcopy ......cccocvviiciniiiniiiine 169

OPHONS ..o 168
Printing .........ccceeovvveveecccnnnnn. 166
printout

menu tree...
Probe ..o
attenuation level............cccccce.e. 118
attenuation menu tree.... .
compensation menu tree............. 44
compensation signal overview ...57

memory length demonstration...99
package list........cccooverviniiniiinnnns
peak detect demonstration.........
specification ...........ccccvuvieurinnee.
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how to edit....
how to run.....
menu tree... .
shortcut.......ccoceeeiiiiiniiiiine

program manual download

pulse time measure....................

pulse width trigger................
menu tree..........ccc......

quick setting recall...........

real time sampling.........

rear panel diagram

recall

Setting - QUICK ..cueveveveveieieirririenene 163
recall ..o 152
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default setup.......ccceeverviricinnee. 152
factory settings.............cocoeueennes 162

shortcut ..

WaVEfOIM....coveeeriieeeereiereieeenins 157
rectangular window .................. 73
reference waveform

how torecall........cocvevereeninn. 154

MENU LT ....veveeereiereeeeeeeeiveienieans 34

remote control ...

interface configuration.............. 176
rising time measure.................... 60
roll mode......ccovveiciciinnnnnee 110
RS-232C interface..................... 177
TUN/SEOP e 54

faq...cooovvnininnns ....190

horizontal position.. ...107

horizontal scale ....

default setup.......ccococvvviviiinnnne.
display image...
MEeNU tTee......eevvieeiiiiiieeeeieieeeees
save all......ccoveevevenieeeeieeee
setup .
ShOTtCUL ...,
specification...........ccocevvriinnnce.
waveform
scan mode..........

service operation

about disassembly ........................ 6
CONLACE 1evveveeereeieieie e 191
setup
default contents.... .47
file format ......... ... 137
how to recall. .. 155
how to save... .144
MENU LT .....ovvevvereereereeeeeeieieneans 35
recall menu tree...................... 36,37
short memory ..........cccccococcueeene. 98
single trigger mode.................. 122
faq .

with run/stop
spike noise example................... 99
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USB

driver download
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key bindings.......c.ccccooeviinninn. 45
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specification
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video trigger .
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