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Introduction

This manual provides a brief explanation of the simple function test that the user can establish by using
four-quadrant power supply Model GS610 (hereinafter called “GS610”). Please read through this User’s
manual before you get started using the GS610 as there are also important instructions and directions that
you should know in advance.

For the details of the GS610 operation, please refer to the GS610 User’'s manual.

(Notes)
% This manual describes the software Ver.1.1-5a of APT-9411CE system. But the figures and/or the
screen shot giving in this manual may differ from those that actually appear on your screen.

B Windows, Microsoft, Internet Explorer, MS-DOS, Windows®, Windows® NT, and Windows® XP are
either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other
countries.

Bl The GS610 is one of the products manufactured by Yokogawa Electric Works, Ltd..

H The copyright of this manual belongs to TAKAYA CORP..

W Copying or reproducing all or any part of the contents of this manual without the permission of Takaya
Corporation is strictly prohibited.

H The contents of this manual are subject to change without prior notice as a result of continuing
improvements to the tester's performance and functions.

H Takaya and/or its respective suppliers shall not be liable for any direct, indirect, consequential or
incidental damages (including damages for loss of business profits, business interruption, loss of
business information, and the like) arising out of the use or inability to use the product even if Takaya
and/or its respective suppliers has been advised of the possibility of such damages.



Safe Symbols & Labels

Description of keys and operation switches

1. The keyboard keys are put in angled bracket ([ ]). ex. [Enter]. Also, the space key is shown by [SP].

2. The operation panel switches are putin angled bracket ([ ]). ex. [TEST START].

3. When plural keys are operated in order, they are jointed together by right angle bracket ( >). ex. [A] > [3].
4. When plural keys are operated at a time, they are jointed together by plus ( +). ex. [Ctrl] +[Y],

Symbols

Symbol Explanation

Calls attention to a procedure, practice, or condition that could possibly damage to the

WARNING tester.

Calls attention to general instruction.
Failing to follow this could loss of data stored on disks, causes possibly misjudge the unit
under test, or damage to the tester.

Calls attention to “One-point advice” which should be useful when you are at a loss to
operate the tester.
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About S610

This chapter outlines the GS610 mainly for the application and its specifications. For more detall, refer to the
GS610 User’'s manual provided with the GS610.

Product outline

Four quadrant power supply GS610 : Source Measure unit with C10 option (Ethernet interface)
Manufacturer: YOKOGAWAELCTRIC COARPORATION

the PC board. If you carelessly set the point and the signal wrong, there is a chance of
damaging the components on the PC board, the measurement part in the tester and your
external power supply unit. The user has to treat the GS610 with enough care.

i When you run the IO/F step, naturally the assigned signal (current / voltage) is applied to

WARNING

1. The GS610 ensures the current supply up to 110V/3.2A and four-quadrant operation by carrying out
the constant current discharge (“Sink operation”). For example, if the GS610 is connected to the circuit
instead of the motor, you can simulate such state that the circuit is loaded due to the sink operation.

2. The GS610 ensures Voltage generation (VS mode) and Current generation (IS mode).

3. Sweep pattern (Linear / Log / Arbitrary Sweep) is available in the operation mode. The Sweep pattern
is able to change Voltage or Current which proceeds with time.
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4. The file operation is possible by the USB storage function. The Sweep pattern program can be stored
in the USB storage.

5. The GS610 ensures the remote control and the file transfer using the Web server function. The user
cannot operate the GS610 directly as it is installed inside the tester. For this reason, the GS610 is
designed to operate via the Web browser screen on the PC. Therefore, the Ethernet interface (/C10:
Option) is always required.

6. After the output voltage was terminated, the GS610 can discharge the residual voltage to OV if there is.




Remote control of GS610

This section provides a simple explanation about the remote operation screen on the Web browser. See
the GS610 User’s manual for details. Below is the exclusive window on the Web browser.
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Exclusive screen on the Web browser

Click [Remote Panel] on the screen, and the front panel of the GS610 is displayed. The GS610 is
controllable indirectly by clicking the graphic panel with your mouse.
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Specifications

Setting range and Measuring range of voltage/current

\oltage generation (VS mode)
\oltage output range : -110V ~ +110

Range Setting Range Resolution Current limit
200mvVv +205.000mV luv +3.2A
v +2.05000V 10uV +3.2A
12V +12.0000V 100uV +3.2A
20V +20.5000V 100uV 2A
30V +30.000V imV 2A
60V +60.000V imV 1A
100V +110.000V imV +0.5A

Current measurement range : -3.2A ~ +3.2A
* The current measurement is made using the most appropriate range according to the Current limit.

Current generation (IS mode)
Current output range : -3.2A~ +3.2A

Range Setting Range Resolution Voltage limit
20uA +20.5000uA 100pA +110V
200uA +205.000uA 1nA 110V
2mA +2.05000mA 10nA +110V
20mA +20.5000mA 100nA 110V
200mA +20.5000mA 1uA +110V
0.5A +0.50000A 10uA +110V
1A +1.00000A 10uA 60V
2A +2.00000A 10uA 30V
3A +3.20000A 10uA +12V

Voltage measurement range : -110V ~ +110V
* The voltage measurement is made using the most appropriate range according to the Voltage limit.

The GS610 generates the voltage and the current within the shaded area of [Fig.1] in the next page. When
the voltage is generated, the current is subjected to performance constraints. Meanwhile, when the current
is generated, the voltage is subjected to performance constraints. For instance, when the current is
generated, if you assign to "1.5A", the voltage is subjected to constraint of "30V" or less.

When the generation level of the voltage and the current is nearby the border of the generation range and is
subjected to constraints, High limiter indicator (H) lights if it is plus but Low limiter indicator (L) lights if it is
minus.



[Fig.1]

{Limiter)

Once a load exceeding the above range is connected to the GS610 (ex. a current source
exceeding the Current limiter when generating voltage or a voltage source exceeding the
Voltage limiter when generating current), abnormal load is detected so that the output will
WARNING | be terminated. Therefore, please never hook up any load exceeding the
above-mentioned range to the GS610. This may cause possible damage to the GS610
and the AT-9411CE.

>

The Limiter is used to restrict the generation range additionally. In addition, this helps
preventing the APT-9411CE and the PCB from possible damages caused by the
overcurrent and/or the overvoltage. When the voltage is generated, the Current limiter is
selected automatically. And when the current is generated, the Voltage limiter is selected
automatically. If the Limiter turns off, the generation range will be maximized regardless of
the Limiter value.

( %

Use with APT-9411CE

& The GS610 requires that the Programmable DC Power Supply Board Board (option) is

NARNING installed in the APT-9411CE.

On the APT-9411CE integrated with the GS610, the following functions and the output control are feasible.
@ \oltage generation (VS mode)
@ Current generation (IS mode)
@ Current measurement using the GS610 in VS mode (The Pass/Fail judge is made by the APT-9411CE)
@ Voltage measurement using the GS610 in IS mode (The Pass/Fail judge is made by the APT-9411CE)
@ \oltage generation or Current generation & measured by the APT-9411CE (The same application as
the Programmable DC Power Supply option)
The power supply to the flying probes and the bottom probes (It is not possible to output to the Tray side
via the Coaxial Scanner option)
@ \oltage generation or Current generation & concurrent use with the following options:
Programmable DC Power Supply Board (TVX-13)
Power Relay Board (TVX-47)
External power supplies (GPIB, Agilent)
Coaxial Scanner Board (TVX-12)
DDE Communication (BST command is acceptable)

Q



@ Call and execution of Setup data files
The user has to use the GS610 to generate the setup data files, instead of the APT-9411CE.
In order to operate following functions on the APT-9411CE, it is necessary to generate the setup data
file in advance.
- Pulse output
- Linear / Log Sweep
- Program Sweep
- Other advanced settings

Software

Install a driver for the GPIB Interface board.

Hardware
The GS610 is set up inside the APT-9411CE.
The GPIB Interface board is necessary to have the GPIB controlled. Use the GPIB Interface board (PCI

type or USB type) made by National Instruments Company. In addition, it is necessary to install the
Programmable DC Power Supply Board (TVX-13) in the APT-9411CE.

— LE]H
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Power Supply

Connection of the GS610 and the APT-9411CE
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{LAN cable)
This cable is used for connecting to the network or installing a hub inside the APT-9411CE.

(GPIB cable)
This cable is used for connecting to the GPIB interface on the PC.

(USB cable)
This cable is used for connecting to the USB interface of the PC.

{Output cable)
This cable is used for connecting to Terminal 5 and Terminal 4 of the Scanner board (TAKAYA TVX-33)
which is exclusive use for the GP610.

(Others)

As Terminal 4 and Terminal 5 of the Scanner board are occupied when the GS610 is installed (refer to the
cable connection in the previous page), the user is unable to specify these terminals in the following
functions.

- Input/Output function of I/O step in Option mode

- BST steps (Loc. = “EXT ")

- 10/T and IO/M steps

- DDE steps



Option mode setting

Go through the following steps to set up Option mode correctly at your first use of the GS610. This setting is
preserved in Master mode file of your system directory.

(1) Select Tool > Mode Setting > Option Mode, and Option mode screen appears. (Refer to Fig. 2. 3)

Tool Wiew Help

I = Group Addition rdinate | Self-diag. | Convert | He\p |
Auto Location Set

Change Step Data Ctri+C

. — Coordingtes Change for Ground

Optimization 3

Coordinates

Self Diagnosis

Pin Search

Mode Setting

:'l Data Programming Wizard

CAS File Conversion 3

& [Data Made Ctri+D
# Test Mode Ctr+T
*. Master Mode 553

[ 2. Option Mode shift+Fs |

[Fig. 2]
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[Fig. 3]

(2) Open Input/Output function of 1/O step screen and check the box " Input/Output Function of I/O Step .

(Refer to Fig. 4)

Option Mode ®

RS-232C port no.
Camera system
Inline application
Signal tower setting
Serial number / Auto data loading
Stamp

DDE communication
IC Open

Menu customize
PCB Support Jigs
Vacuum unit

] Workstation Mode

Input / Output Function of I/O Step
Jump all I/O steps following a failed step

Failed step number to jump 1/O step |1 2l 41.255[step(s)]

O] Jump /O steps when OP step judged SHORT
Jump /O steps following this group

Use 1/0-9500 option (TVX-07 board)

Standard Scanner | Power Relay Board |

User Definition
Terminal 1 fLIEHEEE]
Terminal 2 |Unregistered
Terminal 3 |Unregistered

Use power supply

v OK

Power supply

__i‘ Cancel

[Fig. 4] Input / Output function of I/O step



O Jump all I/O steps following a fail step
Be sure to check the box “Jump all I/O steps following a fail step”. When this box is checked, the I/O steps
following the fail test step are handled based on the condition below.

When the box “Failed step number to jump /O step“ is specified;
If fail test steps reaches your specified numbers, any I/O step following them is not executed.

When the box "Jump I/O steps when OP step judged SHORT “is checked;

If test step which Function (F) is substituted by “OP” is judged fail, any I/O step following the step is not
executed. Meanwhile, when this box is not checked, the I/O steps following fail test step, which
Function (F) is substituted by “OP” are executed.

When the box "Jump I/O steps following this group” is checked:;

All'/O steps following fail test steps are not executed. Meanwhile, when this box is not checked, the 1/O
steps in the same test group are not executed. (All other I/O steps included in the following test group
are tested)

[0 Use I/0-9500 option (TVX-07)
Be sure to check the box "Use 1/0-9500 option (TVX-07)” if the I/0-9500 board is installed in the tester to
use "lO/O" and "IO/I" commands.

O Use power supply

Be sure to check the box “Use power supply”, as the GS610 is installed in the tester. Then click the Power
supply button to configure the GS610.

After clicked the Power supply button, it displays Power supply screen ([Fig. 5]). Then click "GS610
(YOKOGAWA)" tab and check the box "Use power supply” on Fig.6.

PS1 |[PS2 |PS3 PS4 |PS-Aux. GSB810 (YOKOGAWA) PS1 |PS2 PS3 PS4 |PS-Aux. GS610 (YOKOGAWA)

O Use power supply Use power supply
GPIB address 0 g 0.30 ]
Manufacturer YOKOGAWA v
Power Supply GS610

Click "Connection check” button if you want
to verify that the power supply is connected =
with GPIB.

(CAUTION) Be sure to turn on the power

supply.

7oK | % cancel [ voK | %cancel

[Fig. 5] [Fig.6]

GPIB Address | This box is used for assigning GPIB address of the power supply to be used. Refer to the
GS610 User’'s manual for the GPIB address.

Manufacturer This box is used for assigning the manufacturer name of the power supply to be used.
"YOKOGAWA" is set here automatically.

Power-Supply | This box is used for assigning the model number of the power supply unit to be used.
"GS610" is set here automatically.

After every setting was finished, click [Connection check] button do confirm the connection. If the
connection is correct, click [v OK ] button to move back to Option mode screen.
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Function test

Creation of Function step

The Viewable Setup of Function steps function (List menu > Tool) assists in programming function steps.

% Edit Search Move Tool View

File | Mode |Edt [0p  Coorminates Map Flooe
B & ’_.“:L Set Comh Measurements '
Edt st Emse 9 Clear Comb.Measurements [

step :Rux. Paj

000001: 448 BeTEEton I

000002: U4l Ground »

000003: U4l Bottom proke 4

000004: u4dy Cluster Function b

000005: udi

000006: U4 /0 Function 3

000007 U4 Wiewable Setup of Function steps F4

000008: U4l ;

000009: U4l Auto Generation

000010: y4i( W Change Step Data CtrHC

000011: U4l Select Revise Area Mode

00001 U4l High-fly / Mo-contact—zane Shift+Ctri+H

000013: U4t = a

000014: U401 3 ¥

[Fig. 7] List menu > Tool

Fig. 8 shows the Viewable Setup of Function steps screen.

Viewsble Setup of Function steps 5
Probe | I I Il 23] [ Botto I | steptvo 150 5 Auc
PinNo.| 0 0
X Coordinates | +000.0000 +000°0000
Y Coordinates | +000.0000 +000.0000
[ Locaton ]
= B
e dowpin._J Standard Scanner Board
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Unregistered
ST
Lo
: Power Relay Board
+5V_SIG
| | +5V_SENS
i ‘ +OV_SIG
+0V_SENS
3 +12V_siG
+12V_SENS
+0V_SIG
+0V_SENS
Unregistered
Unregistered
Unregistered
Unregistered
3 Unregistered
Unregistered
(1) {111 | Unregistered
124 Unregistered
EErEE) Xt device Tray si Ext. power Supply
& || % Gancel ||
[Fig. 8] Viewable Setup of Function steps
Clicking [Set IO/F] button releases the gray -out menu to be user-settable.
Viewsble Setup of Function steps 5
Probe [ Probe 1 | [ Probe-2 |[ Probe -3 |[ Probe-4 || Bottom -1 |[ Bowom -2 | steptio [150  [f¢]Auc
PinNo.| 0 0 [_Pats_|
X Coordinates | +000.0000 +000°0000 [ vawe |-
Y Coordinates | +000.0000 +000.0000 Comment |-
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Function || BLANK () &
R } Wait time |0.0 ] 0.0..25 5[sec]
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YOKOGAWA 65610 i
T Umegres
Power Relay Board
Programmable DC [] Set every output port

|

+5V_SIG

| |Ps1+ +5V_SENS
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J |PSt-|iovSENS
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[Pt3 ]

o

o

o

o

ol

PR

o
=
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2
=
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%
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Toa
U bt device Tray side Ext. power Supply

3 property Clear [ vox [ xcancel |[  appy

&
===
o

N
2

Power Supply ( GPIB

l

[Fig. 9] Viewable Setup of Function steps
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Function settings of GS610

Hereinafter, the setting method of the GS610 on the Viewable Setup of Function steps screen is explained.

Clicking [YOKOGAWA GS610] button on the Viewable Setup of Function steps screen pops up Output
setting screen (Fig. 10) on the display. Check the box “ON” if you want to have the GS610 configured to
output the power. Meanwhile, check the box “OFF” if you want to have the GS610 configured to terminate

the power outpult.

YOKOGAWA GS610 &
000150:* * *:

QUTPUT
OON(1) OROFF (0}

[Fig. 10]

If the box "ON" is checked, the GS610 setting screen (Fig. 11) appears on the display.

000150 ;"

QUTPUT
@ON(1) COFF{Q)
SOURCE FUNCTION
Y5 Volt) IS [ Current ) Satup data file 0 Zener measuremant
SOURCE Rarge R
Source ! 200m\V » 0.000 |2 -205.000..205.000{mV]
Limit : 20ué « 0.10 o 0.10..20.00[uA]

El Check for current imit over | Check current limit over to stop the test )

[ Use measuring function

' 0K A Cancel

[Fig. 11]
Select any one of “VS (Volt)”, “IS (Current)’, “Setup data file” and “Zener measurement” available in

“SOURCE FUNCTION” column as your preferable test. The contents of "SOURCE" changes depending
your select in the SOURCE FUNCTION column.

12



VS (Volt)
This enables to output the voltage in the range of “-110V - +110V "

000186 = - Lo

QUTPUT
SON (1) COFF{Q)
SOURCE FUNCTION
2 WS ([ Wolt ) IS | Cumrent § Satup data file ZLenar measuremant
R Rarge Piesel value
Source : 200m\ » 0000 2 -205.000..205.000{m\V]
Limit : 20uA % 0.10 T 0.10..20.00[uA]

El Cheack for current imit over | Check current limit over to stop the test |

Use measuring function

" QK A Cancel

[Fig. 12] VS (Vott)

{Source)

The box “Range” is used for selecting the output range from 200mV, 2V, 12V, 20V, 30V, 60V and 110V. In
this case, be sure to select the range which is not only bigger than your preferable output but also is the
closest to. (ex. 1V - --> 2V) When the Range is determined, the right hand column indicates the allowance
of the Range. In reference to this display, you can enter your preferable output directly in “Preset value”
column. The unit of the Preset value is the same as displayed in the Range column.

{Limit)

The box “Range” is used for selecting the current limit from 20uA, 200uA, 2mA, 20mA, 200mA, and 3A. In
this case, be sure to select the range which is not only bigger than your preferable current limit but also is
the closest to. (ex. 100uA - --> 200uA) When the Range is determined, the right hand column indicates the
allowance of the Range. In reference to this display, you can enter your preferable current limit directly in
“Preset value” column. The unit of the Preset value is the same as displayed in the Range column.
(Remark) The upper value of Limit may vary significantly according to the Source value above.

Source Range Lower Limit :  Upper Limit
I 200mv___ | . -205000mV__: 205000 mV___
2V -2.05000 V 2.0500V
- v | 120000V T 120000V
[ 2ov | 205000V 205000V
""""" 3ov | 30000V | 30000V
""""" 60v | 60000V ! 60000V

110V -110.000V 110.000 V
[Table 1] Source range and its allowance

Limit Range Lower Limit Upper Limit

20UA 0.10 UA 20.00 uA
[ 2000 | 201uA . 2000uA
[ 2mA | 0201mA 2000mA
[ 20mA | 201mA 2000mA
[ 200mA | 201mA 2000mA
""""" 3 | 0201A 1 32A

[Table 2] Limit range and its allowance
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O Check for current limit over (Check current limit over to stop the test)

When the box is checked, the test is suspended if the current output exceeds the Preset value. (The box is
checked as default) On the contrary, when the box is unchecked, the test continues even if the current
output exceeds the Preset value.

O Use measuring function

When the box is checked, the screen changes as shown in Fig. 13 below. (Under this condition, the GS610
measures the current while applying the voltage and the measured result is transferred to the APT-9411CE
to be judged either Pass or Fail. The box isn’t checked as default.)

Error message (Fig. 14) appears when the Measuring unit is selected or when the Programmable DC
Power Supply Board for the current measurement and/or DDE Communication is used.

QUTPUT
ZOM{1) COFF({Q)
SOURCE FUNCTION
2NS ([ Volt) IS [ Current ) Setup data file ! Zenar measuremant
TN Rarge Piesel vale
Source : 200m\ « 0.000 2 -205.000..205.000{m\]
Limit ! 20ué, %010 = 010, 20.00[wA]

El Check for current imit over | Check current limit over to stop the test |

FlUse measuring function

MEASURE
Presat vale
Reference : 0.0000 3 <0.1000.0.1000{us]
Judgment +% tolerance - 10 = 0. 100{%]
Judgment % tolerance : 10 - 0..100(%]
" DK A Cancel
[Fig. 13] MEASURE
& Warning v
This function is not configurable as the Measurement unit is designate to use. OK
[Fig. 14] Error message
(Reference)

The box “Reference” has to be entered by the current value to be the reference value.

The Reference value that you can enter depends on the Present value of the Limit in the SOURCE column
and is displayed in the right hand column.

For example, as shown in [Fig. 15], when the Present value of the Limit in the SOURCE column is set to
“100mA”", the Reference in the MEASURE column is determined to “-100.000mA ~ +100.000mA"
automatically.

SOURCE
Range Presel value
Source : 12V +/[10.0000 [ -12.0000..12.0000[V]
Limit:| 200mA  ¥|100.0 B 201.2000mA] |

Check for current limit over ( Check current limit over to stop the test )

#Use measuring function

MEASURE
Preset value )
Reference :|70.000 % -100.000..100.000[mA] |
Judgment +% tolerance : |10 % 0..100[%]
Judgment -% tolerance : 10 % 0..100[%]

[Fig. 15] MEASURE (Reference)
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<Judgment +% tolerance> <Judgment -% tolerance>
These boxes have to be entered by the threshold of Pass / Fail judgment, which is based on the reference
value.

When the box "Check for current limit over" is checked, the test is suspended if the
measured value exceeds the Preset value of the Limit, whether or not it's within the
tolerance.

In addition, the Preset value in the MEASURE column has to be determined in
consideration of the relation between "Present value" and "Check for current limit over".

When the box "Use measuring function" is checked, the Function configurable on Step

data is limited to ™" "JP" "D" "E" "F" "GJ".
BLANK
JUMP
> NG <

NG > Ref
NG < Ref

g Group jump
[Fig. 16]
In addition, the Measure Mode of Step data should be substituted by "GS610".
IS (Current)

This enables to output the current in the range of "-3.2A - +3.2A",

(alelell T B . . L

QUTPUT
SOM (1) COFF({Q)
SOURCE FUNCTION
¥S ([ Volt) 215 [ Cumant ) Setup data filke Zenar measuremsant
AL Rarge Presel value
Source : 20ud, « 0.000 2 -20.5000..20 5000[wA]
Limit: 200m\V =10 : 1.0..200.0{m\]

Use measuring function

" 0K & Cancel

[Fig. 17] IS (Current)
{Source)
The box “Range” is used for selecting the output range from 20uA, 200uA, 2mA, 20mA, 200mA 0.5A, 1A,
2A and 3A. In this case, be sure to select the range which is not only bigger than your preferable output but
also is the closest to. (ex. ImA - --> 2mA) When the Range is determined, the right hand column indicates
the allowance of the Range. In reference to this display, you can enter your preferable output directly in
“Preset value” column. The unit of the Preset value is the same as displayed in the Range column.

{Limit)
The box “Range” is used for selecting the voltage limit from 200mV, 2V, 20V and 110V. In this case, be sure
to select the range which is not only bigger than your preferable voltage limit but also is the closest to. (ex.
1V - --> 2V) When the Range is determined, the right hand column indicates the allowance of the Range. In
reference to this display, you can enter your preferable voltage limit directly in “Preset value” column. The
unit of the Preset value is the same as displayed in the Range column.
(Remark) The upper value of Limit may vary significantly according to the Source value above.
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Source Range Lower Limit Upper Limit
| 20uA_ | 205000 i 205000
_______ 200uA | 205000 i 205000
________ 2mA | 205000 ;205000
________ 20mA | 205000 i 20.5000
_______ 200mA | 205000 _ : 205000
| 05A | 050000 i 0.50000
A |} A200000 i 1.00000_
_________ 2A .} ....-200000 _ : 200000

3A -3.20000 3.20000

[Table 3] Source range and its allowance

Limit Range Lower Limit Upper Limit
_______ 200mv.__ 10 i 2000
_________ v . }......0201 . 2000
_________ 0v. {200 i 2000

110V 2.01 110.0

[Table 4] Limit range and its allowance

O Use measuring function
When the box is checked, the screen changes as shown in Fig. 18 below. (Under this condition, the GS610
measures the voltage while applying the current and the measured result is transferred to the APT-9411CE
to be judged either Pass or Fail.)
Error message (Fig. 19) appears when the Measuring unit is selected or when the Programmable DC
Power Supply Board for the current measurement and/or DDE Communication is used.

000180 . = *
QUTPUT
EON{1) COFF{0)
SOURCE FUNCTION
V5 (Voit) 915 [ Cument ] © Setup data file Zemar measuremant
AL Rarge Presel value
Source | 20uA + 0.000 2 -20.5000..20.5000[uA]
Limit : 200mW 1.0 1.0..200.0{m\]
HiUse measuring function
MEASURE
Fresat value
Reference - 0.0000 2 <1.000.1.000{mv]
Judgment +% tolerance : 10 =] 0. 100{%]
Judgment :% tolerance : 10 5 0..100{%]
+ QK A Cancel

[Fig. 18] MEASURE

This function is not configurable as the Measurement unit is designate to use.

[Fig. 19] Error message
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{Reference)

The box “Reference” has to be entered by the voltage value to be the reference value.

The Reference value that you can enter depends on the Present value of the Limit in the SOURCE column
and is displayed in the right hand column.

For example, as shown in [Fig. 20], when the Present value of the Limit in the SOURCE column is set to
“10V”, the Reference in the MEASURE column is determined to “-10.0000A ~ +10.0000V" automatically.

SQURCE
Range Presetvalue
Source : 1A ~0.80000 4 -1.00000..1.00000[A]
Limit : 20V v/[10l00 g 2.01..20.00[V]

Use measuring function

MEASURE
Preset value )
Reference :0.0000 g -10.0000..10.0000[V]
Judgment +% tolerance -[10 % 0..100[%]
Judgment -% tolerance : |10 '@’ 0..100[%]

[Fig. 20] MEASURE (Reference)

<Judgment +% tolerance> <Judgment -% tolerance>
These boxes have to be entered by the threshold of Pass / Fail judgment, which is based on the reference
value.

If the Judgment +% tolerance and the Judgment -% tolerance was specified by the value
that exceeds the Preset value of the Limit in the SOURCE column, the tolerance out of the
Limit is ignored, because the GS610 cannot output over than the preset value of the Limit.
So, be sure to specify the Judgment +% tolerance and the Judgment -% tolerance in
consideration of the Present value of the Limit.
For example ; Present value of the Limit::1.8V

Reference: 1.8V

Judgment +% tolerance: +50% (Tolerance: 2.7V)

Judgment -% tolerance: -10% (Tolerance: 1.62V)

SOURCE
Range Preset value
Source : 1A ~/0.80000 -1.00000..1.00000[A]
Limit ;| 2V ~1.800 g 0.201..2.000[V]

Use measuring function
MEASURE
Preset value
Reference : 1.80000

i

-1.80000..1.80000[V]
0.100[%]

|

Judgment +% tolerance : |50

Judgment -% tolerance : |10 {ﬁ 0..100[%]
[Fig. 21]
In this case, the range of Tolerance over 1.8V is ignored, because output limit of GS610 is

1.8V.

When the box "Use measuring function" is checked, the Function configurable on Step
data is limited to "*" "JP" "D" "E" "F" "GJ".

MG < Ref
Group jump

Qi

[Fig. 22]

In addition, the Measure Mode of Step data should be substituted by "GS610".
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Setup data file

This enables to assign the setup data file stored in the GS610. The setup data file contains the source
mode setting, the voltage/current settings, stc and is linked to any of Program sweep files. As shown below,
the Sweep pattern information is a command that can change the output with time.

EAS| Eanog

Initial : -
value Trigger count
Start

The setup data files are stored in the SETUP folder of the GS610ROM (USB storage) for the GS610. (The
file name is "Setupl - Setup4" and an extension is ".txt". The file can be renamed later if necessary.) The
Program sweep files are stored in the PROGRAM folder of the GS610ROM (USB storage) for the GS610.
(Extension ".csv")

000L80:*

SUTPUT

EON(1) COFF{Q)
SOURCE FUNCTION
CNE ([ Velt) IS [ Current ] @ Setup data file 0 Zenar measuremant

SETUF DATAFILE
Setup data file :

A Cancel

[Fig. 23] Setup data file
(Setup datafile)
Check the box “Setup data file” if you want to assign the Setup data file stored in the GS610.
Clicking the Reference button at the right hand of “Setup data file” lists the txt files stored in the SETUP
folder of the GS610ROM (Refer to Fig. 24). After the file was specified, the display turns back to the Setup
data file screen.
Open a3

Lok n: | 5 SETUP ¥ of o

|E 1-10v
23 El pefaut

My Recent | |E sstupt
Documents [ setupz

. B setup3
@ Setupd

Desktop £ setups

My Documents

My Computer
% ‘ 5
My Network | Files of type: SETUP File(" ] v

[Fig. 24] File list
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B00150:* . = *

CUTPUT
BON(1) COFF{0)

SOURCE FUNCTION
VS [ Vot ) IS [ Current ] © Setup data file Zenar measuremant

SETUP DATAFILE
Satup data file : Setup? tit|

Click Edit batton if you want o odil Setup dala fis Edit

[l Judge based on Status report

' DK # Cancel

[Fig. 25]

The error message below appears when the GS610 is not connected to the PC of the APT-9411CE or
when the GS610 isn’'t tuned on yet.

(Edit)

The configuration information file is not found!

Power on the GS610 and confirm the USB cable connection.

Please press any key!
_YOK |

[Fig. 26] Error message

Clicking the Edit button opens "Notepad.exe” to display the setup data file. Here the user can configure the
setup data file if necessary.

O Judge based on Status report

When the box is checked, the GS610 can measure to output Pass/Fail judgment as the test result.

The test result is stored in the Measurement event register of the GS610.

The APT-9411CE confirms the Pass/Fail judgment according to the following contents of the Measurement
event register.

It judges "LOW-NG" when the 0 bit of the Measurement event register is "1".

It judges "UP-NG" when the 1 bit of the Measurement event register is "1".

It judges "NG" when both the 0 bit and the 1 bit of the Measurement event register are "1".

It judges "PASS" when both the 0 bit and the 1 bit of the Measurement event register are "0".

However, the box “Judge based on Status report” isn't displayed, in case of using [Measuring unit] and
[Programmable DC] for current measurement and performing [DDE Communication).

Unless the box is checked, it executes the Setup data file only.

Qi

When the box “Judge based on Status report” is checked, the Function of the step data
that the user can use is only "**" and "JP".
The Measure mode of the step data is automatically substituted by "GS610".
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Zener measurement

When the box “Zener measurement” is checked, the GS610 applies the signal to measure the Zener
diodes. The Zener voltage is measurable for "0.1V - 109.0V" and the Pass/Fail judgment is made by the
APT-9411CE.

Error message (Fig. 28) appears when the Measuring unit is selected or when the Programmable DC
Power Supply Board for the current measurement and/or DDE Communication is used.

000180 ' = -

CQUTPUT
JON(1)

SOURCE FUNCTION

COFF{Q)

VS [ Vot )

SOURCE

IS [ Cumrent )

Rarge

Source cument : .54

Setup data file

Presel value

« 0.01000

5 Zenar measuramant

3  0.01000..0.50000[A]

Zanar voltage

15.0

0.1.109.0{v]

" OK

A Cancel

[Fig. 27] Zener measurement

& Warning

This function is not configurable as the Measurement unit is designate to use.

Jo |

[Fig. 28] Error message

< Source current >
The box “Range” is used for selecting the output range from 20mA, 200mA and 0.5A. In this case, be sure

to select the range which is not only bigger than your preferable output but also is the closest to. (ex. 10mA-
--> 20mA) When the Range is determined, the right hand column indicates the allowance of the Range.
The setting range is "0.1mA - 500mA". (Programmable by 0.1mA)

In reference to this display, you can enter your preferable Zener voltage directly in “Preset value” column.
Limit voltage = Preset value + (Preset value* Judgment tolerance + %) + 1V
(For example) Let me suppose that Preset value is 10V and Judgment tolerance is +10%;
10+(10*0.1)+1=12V

Source range Lower limit | Upper limit
I 20mA | . 0.1000mA___: 20.5000mA |
[ 200mA | 1.000mA . 205.000mA |

0.5A 0.01000A 0.50000A
[Table 5]

For the Zener measurement, the Value field of the step data has to be substituted by the
Zener voltage.

Qi
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Once the Value filed was changed on the list menu or the Step date review, the Preset
value of "Zener voltage" is changed accordingly. In addition, make sure to add "V" after
the voltage value when the Value filed is changed on the list menu or the Step date
review.

Group jump

The Measure mode on the step data is automatically substituted by “PS-ZD ".
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Simple function test using GS610

Measurement of Zener diode

The APT-9411CE enables to measure the Zener diodes up to 40V as standard and its impressed current is
max. 50mA.

When the APT-9411CE is integrated with the GS610, the measurable Zener voltage is "0.1V - 109.0V". The
impressed current is "0.1mA - 500mA" (Programmable by 0.1mA). The Pass/Fail judgment is made by the
APT-9411CE.

After the Zener measurement step was executed, the GS610 stops outputting the voltage.

ZD
01 ~—~1100

{Operation process)

(D Open the Viewable Setup of function steps screen.

(@ Clicking the Set IO/F button releases the gray-out menu to appear.

(3 Clicking the Clear button releases the default connection between the Measuring unit (High-Pin /
Low-Pin) and Probes. (The Zener measurement isnt available when the Measuring unit is
connected.)

(@ Clicking the YOKOGAWA GS610 button on the screen gets the GS610 setting screen (Fig. 29) to
come out.

YOKOGAWA GS610 ®
000150:* x & ;

OUTPUT
OON(1) ©OFFE(Q)

ok ]
[Fig. 29] GS610 setting screen

(B Check the box "ON”, and the GS610 setting screen changes to Fig. 30.
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B00150:* . = *

CUTPUT
SON(1) COFF({Q)
S0URCE FUNCTION
EVS | Vot ) IS [ Current) © Satup data file I Zenar measuremant
FAEE Rarge Presal value
Source : 200mV « 0.000 15 -205.000.205 000m\]
Limit : 20ué “ 10 = 0.10..20.00[wA]

El Check for current imit over | Check current limit over to stop the test )

[1Use measunng functien

' DK # Cancel

[Fig. 30] GS610 setting screen

{SOURCE FUNCTION)
Check the box “Zener measurement”.

(SOURCE)
SOURCE Range Preset value
Source current ;| 20mA «/[0.100 0.1000..20.5000[mA]
Zener voltage : |0‘1 0.1..109.0[V] ‘
[Fig. 31]

Set "Range" and "Preset value" of “Source current”.

(The current value has to be set based on careful study of the parts and the circuit conditions.)
Set “Zener voltage”.

(Example) Let ‘s say, Zener voltage is 12V and Current: is 15mA;
Range of Source current: “20mA”
Preset value: “15 mA”
Zener voltage: “12V”

SOURCE
Range Preset value
Source current ;| 20mA ~(15.0000 % 0.1000..20.5000[mA]
Zener voltage : 12.0 o 0.1..109.0[V]
[Fig. 32]

After everything was set correctly, click the OK button to put the display back to the Viewable Setup of
Function steps screen.

[Lo] button under [YOKOGAWA GS610] is blinking and [Probe-1] ~ [Bottom-2] is blinking in yellow.
Let's see that the destination of [Hi] is Probe-1. In this case, use the mouse to click the Probe-1 button,
and [Hi] is connected to Probe-1 automatically with a blue line.

Wiewable Setup of Function steps

Probe ih i {_ Probe-2 | Probe - 3 Probe - 4 Bottom - 1 Bottom - 2
! | J

Pin No. | 0
X Coordinates | +000.0000
Y Coordinates | +000.0000

[Fig. 33]
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Now [Lo] button under [YOKOGAWA GS610] starts blinking.

Let's see that the destination of [L0] is Probe-4. In this case, use the mouse to click the Probe-4 button,
and [Lo] is connected to Probe-4 automatically with a blue line.

Probe [ Probe-1 || Probe-2 || Probe-3 |[ Probe-4 || Bottom-1 |[ Bottom-2 | stepmo J150 3] Awc | 1o
PinNo.| 0 0 [_Pans '
X Coordinates | +0000000 +000.0000 [ value J12v
Y Coordinates | +000.0000 +000.0000 @
Location |*
=
T Watt time |0.0 5 002550l |
L lowPin.] Standard Scanner Board
11 )l
12 JU
T
Hi
Lo
Power Relay Board
Programmable DC [ Set every output port
+5V_SIG
| P! *Ji5v SENS
+0V_SIG
‘ P51 .0V SENS
3 T3 if] P5 |- +12V_SIG
Goaxial Scanner Board — - T2 P6 , |12V SENS
15 T [ +0V_SIG
16 T4 P8 +OV_SENS
T17 {15 | [P9 ] Unregistered
T8 T6 P10 |- psy | Unregistered
T3 {17 | [P} Unregistered
T20 T8 P12 Unregistered
T21 i) PE 1 Unregistered
122 {10 ]| [P} 4 Unregistered
123 T11 P15 Unregistered
= e T24 T12 P16 Unregistered
ower Supply ( U byt device Tray side Ext. nower Sunply
4 Property Clear [ToKk | ®cancel || Ay

9 Clicking the Property button gets the GS610 setting screen (Fig.30) to come out.
(20) Click the Next button on the screen.
- When the Coordinates management (Data mode > Coordinates management) is set to Point
system, the display shows the left screen in Fig. 35.

- When the Coordinates management (Data mode > Coordinates management) is set to Teaching
system, the display shows the right screen inFig. 35.

Coordinate Set ® Goordinate Set ®

000150:* izv * * 000150: * izv * *
Pin No. X coor Y coor X coor Y coor

GS610-Hi: 0 % 0..32000 |+000.0000|+000.0000 GSB10 - Hi : |-156.7800 |+008.5400

GS610-Lo: 0 5 0..32000 [+000.0000/+000.0000 GS610- Lo : |-156.7800 |+012.3600
:] Press to begin set up.

[ < Back H v OK Hﬂgancel ] [ < Back H v OK HKQanoel
Point system Teaching system
[Fig. 35] Coordinate set screen
(11) Click the OK button to put the display back to the Viewable Setup of Function steps screen. Now the

step information is displayed at the upper right corner of the Viewable Setup of Function steps screen.
- Enter the parts name in the box "Parts".
- Enter the wait time in the box "Wait time”. (In this case, the measurement gets started after the
specified wait time)
- Enter any comment in the box "Comment" if necessary.
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Probe | Probe 1 || Probe 2 | Probe 3 |[ Probe 4 |[ Botom 1 |[ Botom 2 |[ StepMo J150 |12} Aux.
Pin No. 5 8 [ Pans
X Coordinates | -156.7800 -156.7800 [ value J12v
Y Coordinates | +008.5400 +012 3600 [cDmmem -
[ Location
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; [Wa\t time |0.0 |51 0.0..25 5[sec]
Standard Scanner Board
- Unregistered
0GA [_T12_]Unregistered
JorocaACSeR --[T3_|Unregistered
[ Hi
Lo

[Fig. 36]

(12) Click the OK button to put the display back to the step list screen.
Step 000143 on Fig. 37 is the Zener measurement step where Mode is substituted by PS-DZ

automatically.

| T v 8| LT e B B v B Lo e

Edit List Erase Search Change | Pincoor. PinEr. di S AGen. Print Undo Select ca

Step :Aux. Parts Value H-pin L-pin Comment Loc EL F. +% -%

000140: U401 P251-2 1155 243 11099 & R OP 10 10

000141: U401 P252-2 243 649 11099 * R OP 10 10

000142: U401 P253-2 649 1100 11099 A B @pdf 10

000143:I0/F D120 12v 8 9 i# S Iy % 1 10

000144: i3 & & % & & A IR 1D

[Fig. 37] Zener measurement step (Step 000143)
(23 Input the reference value on the Step data review screen.

{Reference Input)

[5F. access [ﬁ]s‘each [Z]5ten move [SJLCR meter [2Reverse [0St Aux - ax

[ File | Mode | Edit e

B

L
Edit Lizt

Tutal aard

| Gorver | Heln |

Exﬂ mine |LCR meter:

[Step 123 [ sTarT Test
Debug status_| 1 IEHEIERE ) ~ccepted
hy 4096
[ Parts I Value I Comment
D120 [12v :
[ Loc | Elemert || Function 1] Teh.g..\n'élue |m
" DIODE BLANK (*)  [¥/120000V [ Polarity |04
[ Measure Mode | Measure Range I Current | [+ I
PS-1D ALITO [10.0000 ma = I
[ *% ) % ) +Limit J|_-Limit [ Wait Time | | Reading |
1w [0 |132000\s0800q\ 0.0 sec ;=
[Speed| pos | P11 P2 | P3| P4 | Probe Access | T pE 05 w0
o MHi¥o [0 [0¥0¥MNHL) N [ Pwbes y [_Ppwbes [ H
Diata = Search . Measure oo [Froeeme s o] [-156.7800,+012.3600]
[_£uio fopt ] (Partname | [Fok | oSN | Probel | [ Probed Lo
Input | [ Vale [ Sampling | (o N | T ] -156.7800,+013.6200]
[ Pinnumber | [ A lnput/ Stere | 1O/ edit |
GSEI0H |8 [ Dnet [sTROBE
35610 Lo @ E:§| 1D et |STROBE_IN+

LaJ

|
J
!
| =) I
|

7] i
= |

[Fig. 38] Step data review screen
Click the Input button at “Data” column on the Step data review screen to input the reference value.

The following functions are no longer operated on the Step data review screen.
<Menu bar >

[1] Auto Input

[4] Polarity

[9] Reverse
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[Aux] “F1” Graphic Guard Search
‘D’ Look Value
“I Image Point Set
“K Combination clear
“N Copy measuring condition
‘Q’ Pin double search
‘R +%,-% Range
“W” Discharge
“‘Ctri+l”  Scene Recycle

< Button >
Data > “Auto Input”

Guard > “Input” , “Delete” , “Search”
Measure > “Polarity check”

Measurement of FET / Transistor

The APT-9411CE can apply up to 5.0V to conduct ON test of the FETs and the Transistors as standard.
Even when the Programmable DC Power Supply Board (option) is integrated, the ON test covers limited
components only. In addition, the FET types that can measurable are "DT-NPN" and "FET-EN" only, not
others.

However, the GS610 ensures the ON test exceeding 5.0V. The ON test is applicable to all types of the
Transistors and the FETSs. The Triacs and the Thyristors are also possible.

For the FETs measurement, the measuring current (IS mode) from the GS610 is applied between "Gate"
and "Source", the constant current from the APT-9411CE is applied to "Drain" and "Source".

Takava
Weasurement

{Operation process)

(D Open the Viewable Setup of Function steps screen.

(@ Clicking the Set IO/F button releases the gray-out menu to appear.

@ Clicking the YOKOGAWA GS610 button on the screen gets the GS610 setting screen (Fig. 39) to
come out.
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YOKOGAWA G5610 ®

000150:*

QUTPUT
OON(1) OROFF (0}

* * *

[Fig. 39] GS610 setting screen

(4 Check the box "ON”, and the GS610 setting screen changes to Fig. 40.
Check the box "IS (Current)" at the SOURCE column.

elele 1

CUTPUT

SOURCE

SON(L) COFF{D)
S0OURCE FUNCTION
CVE ([ Volt) 215 | Current | O Setup data file ) Zener measurement
Range Presel value
Source: 20us » 0.000 S -20.5000.20.5000[uA)
Limit : 200m'\ ~ 010 = 1.0.200.0{m\]

[1Use measuring function

« QK & Cancel

[Fig. 40] GS610 setting screen

(B Specify impressed current value and limit voltage at the SOURCE column.

(These values have to be set based on careful study of the parts and the circuit conditions.)

SOURCE

Range Preset value
Source : 20gA ~(0.000 % -20.5000..20.5000[uA]
Limit : _:200mV | 0.10 5 1.0..200.0[mV]

[ Use measuring function

The box “Range” is used for selecting the output range from 20uA, 200uA, 2mA, 20mA, 200mA 0.5A,
1A, 2A and 3A. In this case, be sure to select the range which is not only bigger than your preferable
output but also is the closest to. (ex. 1mA - --> 2mA) When the Range is determined, the right hand
column indicates the allowance of the Range. In reference to this display, you can enter your preferable
output directly in “Preset value” column. The unit of the Preset value is the same as displayed in the

Range column.

The box “Range” is used for selecting the voltage limit from 200mV, 2V, 20V and 110V. In this case, be
sure to select the range which is not only bigger than your preferable voltage limit but also is the closest
to. (ex. 1V - --> 2V) When the Range is determined, the right hand column indicates the allowance of

[Fig. 41]
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the Range. In reference to this display, you can enter your preferable voltage limit directly in “Preset
value” column. The unit of the Preset value is the same as displayed in the Range column.
(Remark) The upper value of Limit may vary significantly according to the Source value above.

For instance, let’s say, the current is 15mA and the limit voltage is 5.0V
Range of Source: “20mA”
Preset value of Source: “15 mA”
Range of Limit: “20V”
Preset value of Limit: “5.0V”

SOURCE
Range _Presel vale _
Source:[20mA  +/[15.0000 {5 -20.5000..20.5000[mA] |
Limit :| 20v ~|5.00 g 2012000V |
[Fig. 42]

Don't check the box “Use measuring function”.

After everything was set correctly, click the OK button to put the display back to the Viewable Setup of
Function steps screen where [Hi] button under [YOKOGAWA GS610] and [Probe-1] ~ [Bottom-2] are
blinking. Let’s see that the destination of [Hi] is Probe-2 (because Probe-1, 4 are already occupied for
the Measuring unit).

Viewable Setup of Function steps

Probe || Probe -1 \[ Probe - 2 ][ Probe -3 l[ Probe - 4 l[ Bottom - 1 H Bottom -2 |
Pin No. 0 0
X Coordinates +000.0000 +000.0000
Y Coordinates  +000.0000 +000.0000

[Fig. 43]

Use the mouse to click the Probe-2 button, and [Hi] is connected to Probe-2 automatically with a blue
line.

[Lo] button under [YOKOGAWA GS610] is blinking. Use the mouse to click the Probe-4 button, which
is already connected to Low-pin of the Measuring unit. Then [L0] is connected to Probe-4 automatically
with a blue line.

Viewable Setup of Function steps

Probe | Probe 1 || Probe -2 || Probe -3 || Probe .4 |

Pin No. 0 1] 0

X Coordinates | +0000000 | +000.0000 +000'0000
Y Coordinates | +000.0000 | +000.0000 +000.0000

Low-Pin

YOKOGAWA GS610

[ Hi J
[ lo }
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(9 Click the Property button, and the left screen in Fig. 45 appears on the display.
Type the parts name in “Parts” field from the keyboard. (Enter information in “Value", “Comment” and
“Location” field if necessary.

"

When “Function”, “Element, and “Measure Mode” are already known, you should set them because

the reference value input will be smoother.
You are also recommended to do the resistance measurement because the impedance between

"Drain" - "Source" is low when FET turns on.

Left side screen in Fig. 45 is a setting example.
“Function : SHORT(SH)”
“Element : RESISTOR”
“Measure Mode : DC-CC”

000150:* 000150:0124 5-D-G ® =
Parts information Parts information
Parts : |* (11 characters ) Parts: Q124 ( 11 characters )
Value: * (11 characters ) Value : |S-D-G ( 11 characters )
Comment : * (20 characters ) Comment: * (20 characters )

Location : |* (4 characters ) Location: " (4 characters )

Function: | BLANK  (**) | Function: | SHORT  (SH) v

Element : | RESISTOR | | Element: RESISTOR

Measure Mode : | AUTO & Measure Mode :  DC-CC
< ] I Next > l [ % Cancel ] < l [ Next » ] [ % Cancel

[Figure 45] Parts Information
(20) Click the Next button, and the GS610 setting menu (Fig. 40) appears on the display.
(11D Click the Next button.
At Point system, the Pin No. setting screen (the left screen in Fig. 46) appears.
At Teaching system, the Coordinate setting screen (the right screen in Fig. 46) appears.
(The direction of signal input differs according to the FET type. Refer to “Precuation of signal input” in
the next page)

Goordinate Set ] Coordinate Set ®

000150:Q124 5-D-G 000150:Q124 $-D-G

Pin No. X coor Y coor X coor Y coor
High - Pin : 0 & 0..32000 |+000.0000|+000.0000| High - Pin : |-156.7800 [+017.0000
Low-Pin: 0 2 0.32000 |+000.0000(+000.0000 Low - Pin : -156.7800 |+018.2800
GS610-Hi: 0 5 032000 [+000.0000|+000.0000 GS610 - Hi : [+000.0000]+000.0000

TEST .
(__coordinates input_| Press to begin set up.
I <4 Back ]| v OK |[Xgancel [ <4 Back H v OK ngancel
Point system Teaching system

[Fig. 46] Coordinate setting screen

In case of the FET-EN type as shown in the next page:
Specify the pin number of "Drain" for High - Pin.
Specify the pin number of "Source” for Low-pin.
Specify the pin number of "Gate" for GS610 - Hi.
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: / High Pin
GS610-Hi le]
Taka
D—GQ Mzasyfre ment

GS610-Lo/Low Pin

TFL

(12) Click the OK button to put the display back to the Viewable Setup of Function steps screen.
(23) Click the OK button. (Step 150 in Fig. 47 shows an example of the FET measurement)

L [l ’ ff - i 5 v,

T v 8| Y e L gy | B = D s
Edit List Eraze Search Change | Pincoor. PinEr. t AGen. Print Undo Select Paste
Step :Aux. Parts Value H-pin L-pin Comment Loc EL F.
000146: U401 P250-2 361 1155 11099 % R OF
000147: U401 P251-2 1155 243 11099 i R OP
000148: U401l BP252-2 243 649 11099 * R OP
000148%: U401 B253-2 645 1100 11059 * R OP
000150:10/F Q124 Bk 11 12 of X Rk

[Fig. 47] FET step (“000150"step)

(29 Input the reference value at the Step data review.

Precaution of signal input
As shown in Fig 48 and Fig. 49, the signal to measure the FETs and the Transistors vary in direction with

the type of the components.

PO ® PO () PO ® PO ()
G G G G
) ) ) *)
sO () sO () sO () sO (+)
FET-EN type FET-EP type FET-DN type FET-DP type
(Enhancement of N channel  (Enhancement of P channel) (Depression of N channel) (Depression of P channel)

[Fig. 48] FET
€O ¢ €O ()
B B
) )
EO () EQ ()
NPN type PNP type

[Fig. 49] Transistor
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Reference value input

Input the reference value for the FET measurement step created by means of the Viewable Setup of
function steps screen.

-8 x

File | Mode | Edit | Optimization | Taol | Reference | Test | Total | Coordinate | Selfdiag. | Conver | Help
) = oy m i
W m v L CLn g CE G
Edi  List Search i

Bxaming | LCR meter

mlw B
[ Debug status_| 1 IEXEENCEM [ ~ccepled
| - v| JQ I
[ Parts I Value I Comment | g =
‘Q.‘% ﬂSfD;é i, ‘ Reference
[ Loc [ Element ] Function | Temp Value l_
B |RESISTOR | SHORT  (SH)  ~[0850 [ Polarity -
[ Measure Mode | MeasUre Range I MeasLre Time [IR8 060
DC-CC 4- 400 (Range2) 1.0 msec || - I
+% | % | +Limit || -Limit | Source | Limit | VWait Time
10 |10 [wooo | [oot000ma [s00v [00sec |
[speed| pos [ P1 | P2 ][ P3 [ P4 | Probe Access | 0 05 o
[o M[Hi[arfo [oM oten-m) ¥ (Probes | [ _Probed | -
Data R Search Meastre i [ TR 1 [-156.7600,+018 2800]
" [ Partnarme | [ Polarity check | [ Probe1 | + [ Probed | Hi
: [ vaue | [ Sampling | -156.7600,+017.0000:|+000.0000,+000.0000
[ Pinnumper | [ Alnput £ Store |

[ High-Ping+) 11 [ IDhet Jvcc sv
[ LowPiney |12 3| IDNet |RPD-0

[ cssioH 10 fof] IDnet |+

[ 2 [

[Fig. 50] Step data review

Since the FET is measured with resistance, specify Element to “RESISTOR”, Function to “SHORT (SH)"
and Measure Mode to “DC-CC" manually. (If they were already entered at the Viewable Setup of function
steps screen, this operation is not necessary)

Click the Input button at the Data column to enter the reference value.

"Temp. Value" is displayed with the value of less 1Q when the FET turns on correctly. (The resistance value
between Drain-Source may differ according to the type of the components.)

Click the Store button at the Data column.
The reference value input of the FET measurement is completed.

Others

1 Click the Set IO/F button if you want to put the display back to the Viewable Setup of function steps
screen and change the voltage and the current.

I  When you run the measurement, the output voltage is shown in the GS610 field. (Refer to Fig. 51)
As shown in Fig. 51, for example, when the output voltage at the GS610 field is “4.1385V” and the limit
voltage at the Limit field is "5V", it is safe to say that 5V is correct limit voltage. But if the limit voltage is
far different from the value shown at the GS610 field, it is necessary to change the limit voltage to the
proper value.

[ +% | -% | +Limit J[ -Limit Source | Limit |[ Wait Time |
1o 1o 10000 |- 001000 mA [5.00 V0.0 sec |
(speed| pos | P1 P2 ][ P3| P4 | Probe Access |
[0 ¥M[H~¥ o~ o o~ ov[(+N-H) ¥

Data Search Measure

[ Partname | [ Polarity check |
[ vaue | [ _Samping |
[ Pin number | [A.Input / Store |

[Fig.51] FET step
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1 Since the FET turns by means of comparatively low current (Gate current), try to gradually lower the
value (current) in the Source field on Fig. 51 to examine which value could set the reference value
lower than 1Q. Then set this value (current) in the Source field.

(The lower the impressed signal, the fewer the load to the measured circuit is. ..)

1 Incase that you found the measuring polarity was mistaken, there are two ways of setting the polarity
in reverse.
Interchange two pin numbers of Gate and Source.
Click the Set I0/F button and add "-" to the top of Preset value of Source (Refer to Fig. 52).

SOURCE FUNCTION

DNE { Valt) =18 { Current ) O Selup data file Zeres measurarmen
SD”RCE FlEul'll;E Fraged s
Source 1| 2mé < 001000 |8 -2.05000.2.05000[mA]
Limit : 20V = (5.00 & 2.01,.20.000V)
[Fig. 52]

[+96 | -% J +Limit ][ -Limit | Source | Limit | Wait Time |

10 10 10000 |- -0.01000 m&|5.00Y |00 sec

0 MHM OM O 0 0¥ (+N-Hi) 5

Data Search Measure

| Partname | [ Polarity check |

| Value | [ _Samping |

[ Pin number | [ A Input / Store |
[Fig. 53]

In case of the Transistors
It is basically the same as the Viewable Setup of function steps and the Reference value input of the FET
measurement.
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ON test of Relay

When the Programmable DC Power Supply Board (option) is integrated, the APT-9411CE can conduct

On/Off test of the relays up to 25.0V.

In addition, the GS610 ensures the On/Off test up to 110V.

GS610

Relay

er
L/ =

Takaya
Measurement

{Operation process)

(D Open the Viewable Setup of Function steps screen.

(@ Clicking the Set IO/F button releases the gray-out menu to appear.
(@ Clicking the YOKOGAWA GS610 button on the screen gets the GS610 setting screen (Fig. 54) to

come out.

YOKOGAWA GS610
000143:* * ot

OUTPUT

OON(1) ©OFF (0)

3]

[ o) [xgarl |

[Fig. 54] GS610 setting screen

(4 Check the box "ON”, and the GS610 setting screen changes to Fig. 55.

Check the box "VS (Volt)" at the SOURCE column.

¥OELHA 5610

GUTPUT
SION(1)

SOURCE FUNCTION

COFF{Q)

EVS ([ Volt )
S0URCE

IS [ Current )

Range
Source : 200mV

Limit : 20uA

» 0.000
=010

[ Use measuring function

Setup data file

Prasal valie

1% -205.000..205.000{mV]

Fl Check for current imit ower | Check current limit over to stop the test )

O Zener measuremant

0.10..20.00[us]

« QK A Cancel

[Fig. 55] GS610 setting screen
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(B Specify impressed current value and limit voltage at the SOURCE column.
(These values have to be set based on careful study of the parts and the circuit conditions.)

In “Range” of Source, select the range which is not only bigger than the rated voltage but also is the
closest to it. Then specify the rated voltage in “Preset value” of Source.

In “Range” of Limit, select the range which is not only bigger than the rated current but also is the
closest to it. Then specify the rated current in “Preset value” of Limit.

O Check for current limit over
Check the box if necessary.

® [ Usemeasuring function
Don't check the box. It is measured by the APT-9411CE.

SOURCE
Raq_ge . Freset value )
Source :|200mV |~ 0.000 £ -205.000..205.000[mV]
Limit:[20uA ¥ [0.10 £ 0.10.20.00[uA]

Check for current limit over ( Check current limit over to stop the test )

[J Use measuring function
[Fig. 56]

(7) Atfter everything was set correctly, click the OK button to put the display back to the Viewable Setup of
Function steps screen where [Hi] button under [YOKOGAWA GS610] and [Probe-1] ~ [Bottom-2] are
blinking. Let's see that the destination of [Hi] is Probe-2 (because Probe-1, 4 are already occupied for
the Measuring unit).

¥iewable Setup of Function steps

Probe || Probe -1

[ Probe - 2 ][ Probe -3 ][ thlertl ][ Bottom - 1 ][ But‘luer]

PinNo.[ 0 0
X Coordinates | +000.0000 +000.0000
Y Coordinates | +000.0000 +000.0000

[Fig. 57]

(8 Use the mouse to click the Probe-2 button, and [Hi] is connected to Probe-2 automatically with a blue
line.

9 [Lo] button under [YOKOGAWA GS610] is blinking. Use the mouse to click the Probe-4 button. Then
[Lo] is connected to Probe-4 automatically with a blue line.

Viemable Setup of Function steps

Probe | Probe -1 Probe -2 || Probe -3 Probe - 4 ] [ Bottom - 1 ] [ Bottom - 2
© | i T
Pin No. 0 0 0 0
X Coordinates | +000.0000 | +000.0000 | +000.0000 | +000.0000
Y Coordinates | +000.0000 | +000.0000 | +000.0000 | +000.0000

Measuring unit
High Pin

Low-Pin

YOKOGAWA GS610

Lo}

[Fig. 58]
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(20) Click the Property button, and Fig. 45 appears on the display.

Type the parts name in “Parts” field from the keyboard. (Enter information in “Value", “Comment” and
“Location” field if necessary.

When “Eunction”, “Element, and “Measure Mode” are already known, you should set them because
the reference value input will be smoother.

000143:*

Parts information

Parts : |* | (11 characters )
Value : * (11 characters )
Comment: |* (20 characters )
Location : | (4 characters )
Function : | BLANK (™) Ml
Element : | AUTO =

Measure Mode :  AUTO

I ¢ H Next > HXQancel

[Fig. 59] Parts information screen

(11) Click the Next button, and the GS610 setting menu (Fig. 55) appears on the display.
(12) Click the Next button.

At Point system, the Pin No. setting screen (the left screen in Fig. 60) appears.
At Teaching system, the Coordinate setting screen (the right screen in Fig. 60) appears.

Goordinate Set ) Coordinate Set ]
000143:RL101 ON_TEST * - 000143:RL101 ON_TEST
Pin No. X coor Y coor X coor Y coor
High - Pin : 0 [ 0..32000 [+000.0000+000.0000| High - Pin : |+000.0000|+000.0000
Low - Pin : 0 4 0.32000 |+000.0000+000.0000| Low - Pin : ;,+000‘0000;+000‘0000
GSB10-Hi: 0 4 0.32000 [+000.0000]+000.0000| S =20 1000 0000 ]
i i T T -Lo : +000.0000(+000.0000
GS610-Lo: |0 & 0..32000 |+000.0000[+000.0000| Eeilele: +
TEST x
[commes ] press ] t0 begin set up.
[ < Back H v OK \[Kgancel [ < Back H v OK HKQancel
Point system Teaching system

[Fig. 60] Coordinate setting screen

In High-Pin and Low-Pin, enter the pin numbers of the contact point of the relay.
In GS610-Hi, enter the pin number of "+" side of the coil of the relay.

In GS610-Lo, enter the pin number of "-" side of the coil of the relay.

10-Hi _ -
GSG\(‘] I / High Pin
Takaya
g} ﬂ \—/_I_\ Messurement
GS610-Lo | Relav Low Pin
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(213) Click the OK button to put the display back to the Viewable Setup of Function steps screen.
(14) Click the OK button. (Step 143 in Fig. 61 shows an example of the relay On/Off test)

‘ Y v VL e P gy b BF = L s

| Edit List Erase Search Cna_ng'e Pin coor.  Pin Er. Set AGen. Print Undo Select t Paste

Step :Aux. Parts Value H-pin L-pin Comment Loc EL F.
000139: U401 P250-2 361 1155 11099 x R OP
000140: U401 P251-2 1155 243 1109% * R opP
000141: U401 p252-2 243 €49 11099 & R ©OP
000142: U401 P253-2 ©4% 1100 1109% * R OP
000143:T0/F RL101 ON TEST 53 i Tk R SH

[Fig. 61] ON test step (“000143’step)

(15 Input the reference value at the Step data review.

Reference value input
Input the reference value for the relay O/Off test step created by means of the Viewable Setup of function
steps screen.

L]
x

G [1]Au Input  [2)input  [3]Test [4Polarity [SIP. access [Blearch [Z]Step mowve [S)LCR meter [9Reverse [U]Siore  Aux -
File | Mode | Edit |0 | Tool | Reference| Test | Total | Coordinate | Self.diag. | Convert | Help

R o7 o T e P ey

Bt List . Search Ch ] t

‘Examine |LCR meter

[siep Jus |
Debug status [ Accepted

| - ¥ 1096

[ Parts ] Value I Cormment ]
RL101 |ON_TEST [ jReference
[ Loc | Elsment ][ Function | Temp Value —
: | RESISTOR  ¥| SHORT (SH) (¥[0.340 [ Polarity i
[ Measure Mode | MeasUre Range ][ Measure Time ] Al 0245 O
DC-CC 4- 400 (Range?) |1.0 msec il [ 03250 ]
+9% | % | +Limit ][ -Limit | Source | Limit ]( Wait Time |

[0 [0 [1o000 [ [120000V [350mA [05sec |
[speed| pos [ P1](P2 ][ P3 ] P4 [ Probs Access | 3
[0 MM oy oy o o¥rLos iR ¥

0 05 1.0

[ Probe2 JLo[ Probe3 J+R
-156.7800,+022.0800,-156.7800,+011.0800]

Search Measure

Data
Auto Input

258l [ Partname | [ Polarity check | u [ Probe1 | -R[ Probed4 | Hi
[ vawe | [ _sampling | jay -156.7800,+008.5400 |+000.0000, +0D00.0000
[_store ] [ Pin numper |  [A.Input / Store |
[ HighFin+) |5 S DMet |TvaL+
[ LowpPiney |7 S Dpet |ewn
[ GseioHi 10 S Det |*
[ esstoLe |15 [ DMet Jewp

[Fig. 62] Step data review

Since the FET is measured with resistance, specify Element to “RESISTOR”, Function to “SHORT (SH)"
and Measure Mode to “DC-CC" manually. (If they were already entered at the Viewable Setup of function
steps screen, this operation is not necessary)

Click the Input button at the Data column to enter the reference value.

"Temp. Value" is displayed with the value of less 1Q when the relay turns on correctly.

Click the Store button at the Data column.
The reference value input of the relay On/Off test is completed.

Others

1 Click the Set IO/F button if you want to put the display back to the Viewable Setup of function steps
screen and change the voltage and the current.

I The error message "the Limit current over" may appear when the reference value is input. In this case,
change the current limit at the Limit field to be a bit bigger.

1 When you run the measurement, the output current is shown in the GS610 field. (Refer to Fig. 63)
As shown in Fig. 63, for example, when the output current at the GS610 field is “30.103mA” and the
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limit current at the Limit field is "35mA", it is safe to say that 35mA is correct limit current. But if the limit
current is far different from the value shown at the GS610 field, it is necessary to change the limit

current to the proper value.
[ +% | -% | +Limit || -Limit Source | Limit | Wait Time |
10 [10 [10000 [+ 120000V [35.0mA 0.5 sec

(speed| pos [ P1) P2 ][ P3| P4 | Probe Access |

(o ¥ H~ o~ o~ o~ ov]-Lo+HiR ¥

Data Search WMeasure
Auto Input [ Part name [ Polarity check |

|
[ walue | [ sSamplng |
[ Pin number | [ A.Input / Store |

(_store ]

[Fig. 63]
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Photo Couple Measurement

When both the GP610 and the Programmable DC Power Supply Board (option) are integrated, the
APT-9411CE can conduct the function test of the Photo couplers as it is possible to supply the power to the
VCC.

The APT-9411CE can measure the output while applying the power between Anode and Cathode by
means of the GS610 and also between VCC and GND by means of the Programmable DC Power Supply

Board. For this the bottom pins are used to apply the power from the Programmable DC Power Supply
Board.

VEC Takaya
€ Measurement

SHIELD
4

PDC

{Operation process)
(1) Open the Viewable Setup of Function steps screen.
(2) Clicking the Set IO/F button releases the gray-out menu to appear.

(3) Clicking the YOKOGAWA GS610 button on the screen gets the GS610 setting screen (Fig. 64) to
come out.

000147:%

OUTPUT
©GON(1) ®OFF (0)

o<
[Fig. 64] OUTPUT setting screen

(4) Check the box "ON”, and the GS610 setting screen changes to Fig. 55.
Check the box "IS (Current)" at the SOURCE column.

000147 :" . " "

oUTPUT

SON{1) COFF{D)
SOURCE FUNCTION
VS ( Volt ) 218 { Cument ) Setup data file Zener measuremant
Sl Rarge Presel vale
Source : 20un « 0.000 = -20.5000..20.5000[uA]
Limit: 200mW % 0.10 = 1.0..200.0{m\]

[ Use measuring function

+ 0K A Cancel

[Fig. 65] GS610 setting screen
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(5) Specify impressed current value and limit voltage at the SOURCE column.
(These values have to be set based on careful study of the parts and the circuit conditions.)
SOURCE

Range Preset value
Source : 20uA +0.000

o

-20.5000..20.5000[uA]

Limit: 200mv  ~[0.10 1.0..200.0[mV]

[E||

O Use measuring function

[Fig. 66]

The box “Range” is used for selecting the output range from 20uA, 200uA, 2mA, 20mA, 200mA 0.5A,
1A, 2A and 3A. In this case, be sure to select the range which is not only bigger than your preferable
output but also is the closest to. (ex. 1mA - --> 2mA) When the Range is determined, the right hand
column indicates the allowance of the Range. In reference to this display, you can enter your preferable
output directly in “Preset value” column. The unit of the Preset value is the same as displayed in the
Range column.

The box “Range” is used for selecting the voltage limit from 200mV, 2V, 20V and 110V. In this case, be
sure to select the range which is not only bigger than your preferable voltage limit but also is the closest
to. (ex. 1V - --> 2V) When the Range is determined, the right hand column indicates the allowance of
the Range. In reference to this display, you can enter your preferable voltage limit directly in “Preset
value” column. The unit of the Preset value is the same as displayed in the Range column.

(Remark) The upper value of Limit may vary significantly according to the Source value above.

For instance, let’s say, the current is 15mA and the limit voltage is 5.0V
Range of Source: “20mA”
Preset value of Source: “15 mA”
Range of Limit: “20V”
Preset value of Limit: “5.0V”

SOURCE

Range Presetvalue
Source : 20mA ~/|15.0000 % -20.5000..20.5000[mA] |
Limit: 20V ¥ |5.00 % 2.01..20.00[V]
[Fig.67]

Don't check the box “Use measuring function”.

(6) After everything was set correctly, click the OK button to put the display back to the Viewable Setup of
Function steps screen where [Hi] button under [YOKOGAWA GS610] and [Probe-1] ~ [Bottom-2] are
blinking in yellow. Let's see that the destination of [Hi] is Probe-2 (because Probe-1, 4 are already
occupied for the Measuring unit).

Viewable Setup of Function steps

Probe || Probe -1 /| Probe-2 H Probe -3 l [ Probe -4 H Bottom - 1 H Bottom -2
PinNo.| 0 0

X Coordinates | +000.0000 0000000
Y Coordinates | +000.0000 +000.0000

g
3

[Fig. 68]
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(7) Use the mouse to click the Probe-2 button, and [Hi] is connected to Probe-2 automatically with a blue
line.

(8) [Lo] button under [YOKOGAWA GS610] is blinking. Use the mouse to click the Probe-3 button. Then
[Lo] is connected to Probe-3 automatically with a blue line.

Viewable Setup of Function steps

Probe | Probe-1 || Probe-2 || Probe-3 |[ Probe-4 |[ Bottom-1 || Bottom-2

Pin No. (I} 0 0 0

X Coordinates | +000'0000 | +000.0000 | +000.0000 | +000.0000
Y Coordinates | +000.0000 = +000.0000 | +000.0000 | +000.0000

Measuring unit

[___HighPin__ | o P S S
LowPin _|—————— 1 e

YOKOGAWA GS610
T
[ lo s

Programmable DC

[Fig. 69]
(9) Clicking the Programmable DC button on the screen gets the GS610 setting screen (Fig. 64) to come
out.
(10) Specify impressed current value and limit voltage at the Programmable DC column.
(These values have to be set based on careful study of the parts and the circuit conditions.)

Programmable DG ®
000147: % o & o

QUTPUT
©ON(1) OOFF(0)
Programmable DC
Voltage : (0.1 & 0.1.25.0V]
Limit current : |5mA v

[ Check for current limit over ( Check current limit over to stop the test )

O Current measurement

[Fig. 70]
O Check for current limit over
Check the box it if necessary.
(When the box is checked, the test will be suspended if the current limit is over.)

O Current measurement
Don'’t check the box.

(12) After everything was set correctly, click the OK button to put the display back to the Viewable Setup of
Function steps screen where [Voltage (+)] under [Programmable DC and [Probe-1] ~ [Bottom-2] and
[T1] ~ [T12] are blinking in yellow. Let’s see that the destination of [Voltage (+)] is Bottom-1.

(12) Use the mouse to click the Bottom-1 button, and [Voltage (+)] is connected to Bottom-1 automatically
with a green line.

(13) [Voltage (-)] under [Programmable DC] is blinking. Use the mouse to click the Probe-4 button, which is
already connected to Low-pin of the Measuring unit. Then [Voltage (-)] is connected to Probe-4
automatically with a green line.

(14) Click the Property button, and Fig. 71 appears on the display.

Type the parts name in “Parts” field from the keyboard. (Enter information in “Value", “Comment” and
“Location” field if necessary.
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000147 : % ;

Parts information

Eunction :
Element :
Measure Mode :

*

Parts: ~
Value : *

| (11 characters )
(11 characters )

Comment : |*
Location : |~

| BLANK
| AUTO
AUTO

()

( 20 characters )

( 4 characters

)

l P

] l Next > H % Cancel

[Fig. 71] Parts information screen

(15) Click the Property button, and the Fig. 65 appears on the display.
(16) Click the Property button, and the Fig. 70 appears on the display.
(17) Click the Next button.
At Point system, the Pin No. setting screen (the left screen in Fig. 72) appears.
At Teaching system, the Coordinate setting screen (the right screen in Fig. 72) appears.

Coordinate Set ® Coordinate Set ®
000147:PC101 ON_TEST 000147 :PC101 ON_TEST
Pin No. X coor Y coor X coor Y coor
High - Pin : [0 4 0..32000 |+000.0000+000.0000| High - Pin : [+000.0000|+000.0000|
Low-Pin: [0 4 0.32000 |+000.0000+000.0000| L +000-00001+000.0000]
GS610-Hi: 0 4 0..32000 |+000.0000|+000.0000) Skl BB 0000
o T T y 68610 - Lo ; |+000.0000|+000.0000|
GSB10-Lo: 0 & 0..32000 |+000.0000[+000.0000 et e
o TEST )
:} Press to begin set up.
[ < Back l Lvok | [ % Cancel [ < Back ] L_voK | [ % Cancel
Point system Teaching system

In High-Pin and Low-Pin, enter the pin numbers of the output terminal of the Photo coupler.

[Fig. 72] Coordinate setting screen

In GS610-Hi, enter the pin number of "Anode” of the Photo coupler.
In GS610-Lo, enter the pin number of "Cathode” of the Photo coupler.

| | GP-1(Lower side Pin)

\

O— 1 vee :I—C\ % ooy
1 1 F g hWessure me nt
gl N |50 ——
7 ot S r_-.m:,4__o

PDC




(18) Click the OK button to put the display back to the Viewable Setup of Function steps screen.
(19) Click the OK button to put the display back to the step list screen. (Step 147 in Fig. 73 shows an
example of the Photo coupler measurement)

‘ e Yy v 8| Ll ey Al B e L s
1 Edit List Erase Search Change _Pin coor. PinEr. t AGen Print Undo Select t Paste
Step :Rux. Parts Value H-pin L-pin Comment Loc EL F.
000145: U401 B252-2 243 649 11089 * R ©OP
000146: U401 P253-2 649 1100 11099 s R OP
000147:10/F PCl101 ON TEST 5 1+ * Bt

[Fig. 73] Photo coupler Step

(20) Input the reference value at the Step data review.

Reference value input

G [1]Au Input  [2]input  [3]Test [4Polarity [SIP. access [BlSearch [Z]Step mowve [S)LCR meter [9Reverse [0]Store Aux -8 %
File | Mode | Edit |0 | Tool | Reference | Test | Total | Coordinate | Self-diag. | Convert | Help
o oo M e
Edt  List " Search o = t
Bxamine |LCR meter
47 g START Test
Debug status
[- |
[ Parts ] Value I Cormment
|PC101 |on_TEST | |
[ Loc [ Elerment I Function | Temp Value 5.00 ¥
: | DIODE v| BLANK (™) v 5.00V | [ Polarity SHi
MeasUre Mods || MeasUre Range I Measure Time | [+ I
| DC-YM v[4- 40v (Range3) ~|0.1 msec | [ I
[ +9 | -% | +Limit [ -Limit | Source | Limit || Wait Time |
[0 [0 [ss0v 450V [150000mA[500V  [00sec | 5=
[speed| pos [ P1](P2 ][ P3 | P4 | Probs Access || Bottor probe | [ NN @ o 0.0 0
| | | [ |
[0 v[H~] oo~ o[ ov[(+Hi-Lo) ¥ (P+ 1) ;1_ C Frobez ) H [ Probss -
Deta Search Noacers - I— 156.7800,+022.0800° -156.7800,+011.0800]
G610 viin
Auto Input [ Partname | [ Polarity check | oM  Probe 1 | + [ Probed | Lo
Programmable 06 Yalue | [ Sempling | (AN -1567800,+008 5400 156 7800,+025.9000]
BTG | Cinnumber | [Adnput / Store | IO/F edit
[ HighFin+) |5 S DMet |TvaL+
[ LowpPiney |7 S Dpet |ewn
[ ocsson 15 [ onet Jewo
[ esstole |18 [d] Dnet |BRD-1

[Fig. 74] Step data review

Set the measurement conditions so that they match the output characteristics of the component to be
measured. Let's suppose the following truth table and the internal constitution. In this case, if the power is
applied to the Input (1 - 3 pin), the voltage from VCC is output to the Output (5 - 4 pin). Thus 5V is applied to
the VCC, the output is 5V.

Input Output
(1 -3 pin) (5-4pin)
H H
Truth table

Internal constitution
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The measurement condition should be set as follows.
"Element ": DIODE
“Measure Mode ": DC-VM

Never select other than the DC-VM mode because it has to measure the DC voltage.
CAUTION

Click the Input button at “Data” column to input the reference value.

Never use the Auto Input button to input the reference value. Otherwise, the measuring
mode will be initialized and set to other than DC-VM mode automatically. As the result, the

CAUTION | measuring section of the APT-9411CE may get damaged.

Others

The value shown at the GA610 field on the Step data review screen indicates the output voltage between
Anode and Cathode. If the limit current in the Preset value field is far different from the value shown at the
GS610 field, it is necessary to lower the limit current to the proper value.

SOURCE FUNCTION

CNS ([ Voit ) 215 [ Current ) © Setup data fie O Zaner measwrament
SRR Range Prasef walus
Source : Z0ma = |15.0000 I8 .20,5000..20.5000[mA]

imti20v % 201.2000M

[Fig. 75]

The value shown at the Programmable DC field on the Step data review screen indicates the current flown
between VCC and GND. If the limit current in the Limit current field is far different from the value shown at
the Programmable DC field, it is necessary to lower the limit current to the proper value.

Programmable DC
Voltage : 5.0 & 0.1.25.0[V]

Limit current ] 10mA M| I

Check for current limit over ( Check current limit over to stop the test )

[Fig. 76]

Consumption current measurement

This is able to apply the voltage (maximum: 110V) on the PC board by means of the voltage output (CV
mode) from the GS610 and measure the consumption current (maximum: 3.2A) with the GS610.

Below gives you a brief overview of the system setup for the consumption current measurement.
{Operation process)
(1) Open the Viewable Setup of Function steps screen.

Since the measuring unit is connected to Probe-1 and Probe-4 as default, use the mouse to click the
Set IO/F button and then the Clear button to cancel the connection. (Refer to [Fig. 77])
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Viewable Setup of Function steps

Programmable DC

Power Relay Board
[ Set every output port

+5V_SIG

]
0

*+5V_SENS

+0V_SIG

o
4

PR
BB

=
=

H
@

=
~

[Power Supply (GPIB)| b yevice
(B l

=
8

g

-| +0v_SENS
+12V_Sig
+12V_SENS

+0V_SIG

Ps2

Unr

Unregistered
Unregistered
Unregistered
Unr 5
Unregistered
Unregistered
Unregistered

Ext. power Supnly

PS:

o
=

=
=

Probe| Probe-1 || Probe-2 |[ Probe-3 || Probe-4 |[ Bottom-1 || Bottom-2 |[ Stepho 144 1+ aux
Pin No. | Pans
X Coordinates Value |*
Y Coordinates Comment |*
Location |* )
00 = 0.0.255
[ HighPin | | st tme =11 lecl |
Low-Pin Standard Scanner Board
T1_| Unregistered
YOKOGAWA GS610 % BTE‘Q‘S‘EFEG‘
[T
Lo 1}

[TFK ) #cancel ||

Apply

[Fig. 77] Consumption current measurement

(2) Clicking the YOKOGAWA GS610 button on the screen gets the GS610 setting screen to come out.
(3) Check the box "ON”, and the GS610 setting screen changes to Fig. 78.
Check the box "VS (Volt)" at the SOURCE column.

YO K

S610
000144 - . = *

QUTPUT

EON{1)

COFF{Q)

SOURCE FUNCTION

WS | Voit) IS [ Curmant | Setup data file U Zemar measuremant
AL Rarge Presel value
Source . 200mV « 0000 & -205.000..205.000{mv]
Limit : 20uA =0.10 = 0.10..20.00[wA]

El Check for current limit over | Check current limit over to stop the test )

[ Use measuring function

+ QK A Cancel

[Fig. 78] Consumption current measurement

<SOURCE>

In “Range” of Source, select the range which is not only bigger than the impressed voltage but also is
the closest to it. Then specify the impressed voltage in “Preset value” of Source.

In “Range” of Limit, select the range which is not only bigger than the measured current but also is the
closest to it. Then specify the measured current in “Preset value” of Limit.

O Check for current limit over
Check the box if necessary.

[0 Use measuring function
Check the box, and the following screen (Fig. 79) is displayed.
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MUse measuring function
MEASURE

Preset value

Reference : 0.0000 £ -0.1000..0.1000[uA]
Judgment +% tolerance : 10 % 0..100[%]
Judgment -% tclerance : 10 % 0..100[%]

[Fig. 79] Use measuring function (Consumption current measurement)

In Reference field, set the current value to measure.
In Judgment +% tolerance / Judgment -% tolerance, set the tolerance for the Pass/fail judgment.

For details of Reference and Judgment +% tolerance / Judgment -% tolerance, refer to
page 13.

i

(4) Specify the output of the YOKOGAWA GS610. (Refer to Fig. 80)

Viewable Setup of Function steps. ®
Probe | Probe-1 | [ Probe-2 |[ Probe-3 || Probe.4 || Bottom-1 |[ Bottom-2 | stepro 144 [+ aux
Pin No. 0 0 [ Pans
X Coordinates | +000.0000 +000.0000 Value |
Y Coordinates | +000.0000 +000.0000 Comment |*
Location | *
[ HighPin Wait time | 0.0 {5 0.0.255[sec]
Low-Pin Standard Scanner Board
T1_] Unregistered
g
Hi
Lo
Power Relay Board
Programmable DC [ Set every output port

+5V_SIG
+5V_SENS
+0V_SIG
+0V_SENS
+12V_SiG

§‘ HH

113 T1 P5
[T ) {12 | [Pe} ps | F12V_SENS
115 = P7 +0V_SIG
T16 {14 | [P8 | +0V_SENS
11 } {15 | [po | Unr
T18 T6 P10 pgy |Unregistered
T19 T P11 Unregistered
120 T8 P12 Unregistered
[T21 [T | [PB3 ] Uni
122 [T10 | [Pid} PS4 Unregistered
123 T11 P15 Unregistered
o o ToPE T24 T12 P16 Unregistered
ower Supply ) by device Tray sitle Ext. power Sunnly
[ ﬂ;‘\Empeny H Clear l [ v 0K H # Cancel H Apply

[Fig. 80] Consumption current measurement

(5) Click the Property button to configure both the YOKOGAWA GS610 and the Coordinates Set screen.

Goordinate Set. ]
O00144:* A e E 000144:* - * *

QUTPUT
SOM(1) COFF{Q) Pin No. Xcoor Y coor
SOURCE FUNCTION GSB10-Hi: 10 4 0.32000 | | |
EYS | Volt) IS [ Current ) © Setup data file  Zener measurement GS610 - Lo : |20 é} 0..32000
A Rarge Presut value

Source: 20V * 15.0000 12 -20.5000..20.5000{V]

Limit: 200mA ¥ 150.0 S 201.2000/mA]

El Check for current imit over | Chack current limit aver to stop the test )

¥l Use measuring function

MEASURE
Presat valie
Reference - 120.000 %+ -150.000..150.000{maA]
Judgment +% tolerance - 10 =] 0..100{%]
Judgmant =% tolerance : 10 = 0..100{3%]
+ 0K A Cancel I <4 Back ] I v OK H X Cancel
Setting YOKOGAWA GS610 Coordinate set

[Fig. 81]
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Sink operation

The voltage fluctuation can be tested by applying the power to the output terminal of the PC board by
means of "IS (Current)" of the GS610 and carrying out the constant current discharge (Current sink

operation).
OO0146:® . . .
SUTPUT
GON(1) COFF({Q)
SOURCE FUNCTION
CVS ([ Voit ) @S| Curent ) C Satup data file O Zenar measuremant
RN Rarge Piase value
Source : 054 © 040000 |2 -0.50000.0.50000{A]
Limit; 200 ~ 500 4 2.01..20.00v]
¥l Use measuring function
MEASURE
Freset vale
Reference - 0.0000 5 -5.0000.5.00000V]
Judgment +% tolerance : 10 =] 0. 100[%]
Judgmant -% tolerance - 10 = 0..100{%]
" 0K A Cancel

[Fig. 82]

Discharge function

This is able to discharge the electrolysis capacitors charged with the voltages.

Electrical discharge

Let “VS (Volt)” output to the points to be discharged in the circuit and sink a constant current with OV by
setting the current limit. (Setting the voltage to OV allows the GS610 to do the current sink operation so that
the residual voltage is 0V)

00000L-R104 1RO ozERm
SUTEUT
GON(1) COFF({Q)
S0URCE FUNCTION
Y5 [ Volt ) IS | Current ) T Satup data file O Zener measuramant
RN Rarge Pigs value
Source: 12V ~§0.0000 L =12.0000..12.0000{V]
Limit : 200m#A, ~ 50.0 = 20.1..200.0{m#A]

El Check for current imit over | Check current limit over to stop the test )

[ Use measuring function

v OK ||| & Cancel

[Fig. 83] Discharge setting
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Setup data file

The setup data file is primarily used for testing the relay if it turned on correctly when the rated voltage is
gradually lowered until the specified voltage (return voltage). In addition, it can be used for the voltage
fluctuation test, the noise test and the pulse signal generation (Max. 5KHz), so on.

Test examples by the Setup data file

<< Example 1>>

Let's try to test the return voltage of the relay (Rated voltage: 24V, Return voltage: 5V).

First apply 24V to the relay and gradually lower it to the return voltage 5V by means of the program sweep
of the GS610. At the point when the program sweep is complete, measure the contact point of the relay by
the APT-9411 to see if it turns on correctly. When it measures 10 ohms or less, it judges PASS. Meanwhile,
when it measures over 10ohms, it judges FAIL.

{Operation process)

(1) Create a Program Sweep data.
Use either "Note pad" or "Universal spreadsheet® to make the list of voltages which are
impressed to the relays and save it in the file with extension ".csv". (File name “Relay.csv”)

24.0

20.0

16.0

12.0

8.0

7.0

6.0

50

(2) Thefile is registered in "PROGRAM" folder of "GS610ROM" for the GS610.

(3) Operate the GS610 (by remote control) to set as described below.
Refer to the GS610 User’s manual for the concrete operation and the settings. The Item numbers
in the list come from the GS610 User’s manual.

Item Contents

5.1 Switching the Source Function [ VS mode ]

5.2 Setting the Source Range Setting [ 30V ]

53 Setting the Limiter [ 50mA]

6.2 Setting the Program Sweep [Setting “Relay.csv’ file]
6.3 Selecting the Termination Mode [ Keep ]

6.4 Setting the Repeat Count [1]

4.1 Setting the Trigger [The Repeat Period of Trigger etc...]
11 Saving the Setup Data

[Table 6]
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(Supplemental remarks)

6.3 Selecting the Termination Mode

Be sure to use "Keep" command to measure the contact point of the Coil while keeping 5V as the final
voltage of the Programmable Sweep. If other command (Rtn) is assigned in the Termination mode, it

may not measure the return voltage of the relay.

4.1 Setting the Trigger

The Setting of the Trigger is configured as the need arises, but we give a little bit of “Repeat Period of
Trigger”. This is a wait time of when the voltage is changed according to the Program Sweep data. If

this isn’t configured, the voltage is changed with the wait time of "50mA" (default).

11.1 Saving the Setup Data

This file is registered in the SETUP folder of the GS610ROM but is written over the existing file
because the GS610 doesn't have "Save as" function. Specify any one of Setupl ~ Setup4 to save the

file. After registered, use the Explorer to rename the file name.

(4) Make IO/F step by means of the Viewable Setup of function steps function of APT-9411CE software.

SOURCE FUNCTION column : “Setup data file”
SETUP DATAFILE column : “Relay.txt”
Box “Judge based on Status report” : Unchecked

FOEDGAWA GE610

000150:* *

OUTPUT

SON(1) COFF(0Q)
SOURCE FUNCTION
COVS(Volt)  ©|S(Current)

SETUP DATA FILE
Setup data file : | Relay. bt

[ Judge based on Status report

Connect "Hi" of the GS610 to "+" side of the relay and "Lo" to "-" side.
"High Pin" and "Low Pin" of the measuring unit are connected to the contact point of the relay.

Function is set to “SHORT (SH)".

Parts information

= Setup data file = Zener measuramant

Click Edit bufion if you want to edit Setup daia file

[Fig. 84]

Parts: RL_TEST

Value: *
Comment: *
Location :

Function: | SHORT  (SH) v
Element: | RESISTOR ¥
Measure Mode : DC-CC

(5) The setup data file is complete.

[Fig. 85]

48

Edit

( 11 characters )
( 11 characters )
( 20 characters )
(

4 characters )




<< Example 2 >>

Let’s try to test the current characteristic of the LED when the impressed current changes. As shown in
the graph below, the current increases with increasing of the voltage to the LED. Use "Program Sweep",
"Measurement Function", and "Comparison Operation" of the GS610 to judge Pass/Fail.

005

Current (A)

15 16 17 18 18 2 21 22 23
Valt (V)

{Operation process)
(1) Create a Program Sweep data.
In Program Sweep data, assign the impressed voltage and the upper/lower threshold of the current
which flows when the voltage is impressed.

Use either "Note pad" or "Universal spreadsheet" to create the data and save it in the file with
extension ".csv'". (File name “Led.csv’)

1.6,"CALC:LIM:UPP 1.2E-3;:CALC:LIM:LOW 0.6E-3
1.7:CALC:LIM:UPP 3.3E-3;:CALC.LIM:LOW 2.7E-3
1.8,":CALC:LIM:UPP 7.6E-3;:CALC:LIM:LOW 7.0E-3
1.9,CALC:LIM:UPP 13.9E-3;:CALC:LIM:LOW 13.3E-3
2.0,":CALC:LIM:UPP 21.6E-3;:CALC:LIM:LOW 21.0E-3
2.1,":CALC:LIM:UPP 30.3E-3;:CALC:LIM:LOW 29.7E-3
2.2,""CALC:LIM:UPP 39.7E-3;:CALC:LIM:LOW 39.1E-3
2.3,":CALC:LIM:UPP 49.7E-3;:CALC:LIM:LOW 49.1E-3

[Table 7] Program Sweep data

(Supplemental remarks)

“1.6”: Impressed voltage
“CALC:LIM:UPP 1.2E-3": The upper threshold is set to "1.2mA"
“CALC:LIM:LOW 0.6E-3": The lower threshold is set to "0.6mA"

The judgment is “In” if it measures 1.2mA - 0.6mA when 1.6V is impressed. When the measured value
is bigger than the Upper threshold, the judge result "high" is output to the Status report. Meanwhile,
when the Lower threshold is bigger than the measured value, the judge result "Low" is output.

These judge results are written in the measurement event register of the GS610 each time when the
voltage is output.

(@) Thefile is registered in "PROGRAM" folder of "GS610ROM" for the GS610.

() Operate the GS610 (by remote control) to set as described below.
Refer to the GS610 User’s manual for the concrete operation and the settings. The Item numbers
in the list come from the GS610 User’s manual.
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ltem Contents

5.1 Switching the Source Function [ VS mode ]

5.2 Setting the Source Range Setting [ 12V ]

5.3 Setting the Limiter [ 50mA]

6.2 Setting the Program Sweep [Setting “Led.csV” file]

6.3 Selecting the Termination Mode [ Rtn ]
6.4 Setting the Repeat Count [ 1]
8.4 Comparison operation [ Compare ON ]

4.1 Setting the Trigger [The Repeat Period of Trigger etc:-+]
111 Saving the Setup Data

[Table 8]

(Supplemental remarks)

6.3 Selecting the Termination Mode
Be sure to use "Rtn" command to terminate the step after impressed 2.3V and put back to the first

voltage "1.6V".

4.1 Setting the Trigger

The Setting of the Trigger is configured as the need arises, but we give a little bit of “Repeat Period of
Trigger”. This is a wait time of when the voltage is changed according to the Program Sweep data. If
this isn't configured, the voltage is changed with the wait time of "50mA" (default).

11.1 Saving the Setup Data

This file is registered in the SETUP folder of the GS610ROM but is written over the existing file
because the GS610 doesn’t have "Save as" function. Specify any one of Setupl ~ Setup4 to save the
file. After registered, use the Explorer to rename the file name.

(4) Make IO/F step by means of the Viewable Setup of function steps function of APT-9411CE software.

SOURCE FUNCTION column : “Setup data file”
SETUP DATAFILE column : “Led.txt”
Box “Judge based on Status report”: Checked

YOKOGAWA GE610
000151:* = i

QUTPUT
SON(1) COFF(Q)

SOURCE FUNCTION
OWS (Volt) ©18 | Current) © Setup data file = Zener measurament

SETUP DATA FILE
Setup data file : Led.txt

Click Edit button if you want to adit Setup data fis Edit

[ Judge based on Status report

[Fig. 86]

Connect "Hi" of the GS610 to "Anode" of the LED and "Lo" to "Cathode".
The measuring unit isn’'t connected to anything. The GS610 takes place.

(5) The setup data file is complete.
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