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Testing is not possible upon opening the package

When you first turn on this product after opening the package, the safety interlock will prevent
you from performing tests. Connect the included SIGNAL 1/O plug to the SIGNAL I/O connector
to temporarily release the interlock (p. 239).

When you actually perform tests, design a system that uses the interlock for safety (p. 240).

Notes to the supervisor

« If the operators cannot understand the language used in this manual, translate the manuals
into the appropriate language.

» Make sure that the operators understand the information in this manual before they operate
this product.

» Keep this manual close to the product so that the operators can read the manual at any time.

/\ DANGER

You will receive a potentially fatal electric shock if:
* You touch an output terminal while output is being generated.

* You touch a test lead that is connected to an output terminal while output is being generated.
* You touch the EUT while output is being generated.

* You touch a location that is electrically connected to an output terminal while output is being
generated.

* You touch a location that is electrically connected to an output terminal immediately after
output is turned off after a DC withstanding voltage test or insulation resistance test has been
performed.

User’s Manual TOS93 Series



About Manuals

This manual provides an overview of the product and
notes on usage. It also explains how to configure it, oper-
ate it, perform maintenance on it, and so on. Read this
manual thoroughly before use, and use the product

properly.

Intended readers

These manuals are intended for users of this product and
their instructors. The manuals assume that the reader has
knowledge about electric safety testing.

Manual construction

» User’s manual @(this manual)
This document is intended for first-time users of this
product. It provides an overview of the product, notes on
usage, and specifications. It also explains how to con-
nect the product, configure the product, operate the
product, perform maintenance on the product, and so
on.

a

« Communication Interface Manual RBF

This document contains details about remote control. It
is written for readers with sufficient basic knowledge of
how to control testers and measuring instruments using
SCPI commands.

» Setup Guide P;Er @
This document is intended for first-time users of the
product. It gives an overview of the product, connecting
procedures, safety precautions etc. Please read this
manual before you operating the product.

+ Safety Information F’gpjer @

This document contains general safety precautions.
Keep them in mind and make sure to observe them.

PDF files are included in the accompanying CD-ROM.

The newest version of the operation manual can be down-
loaded from Download service of Kikusui website.

Firmware versions that this manual covers

This manual applies to products with firmware versions
2.0X.

For information on how to check the firmware version, see
“Displaying the Device Information” (p.278).

When contacting us about the product, please provide us
with:
The model (marked in the top section of the front panel)
Firmware version (p. 278)
The serial number (marked on the rear panel)

Trademarks

Microsoft is a registered trademark or trademark of Micro-
soft Corporation in the United States and/or other
countries.

Other company names and product names used in this
manual are generally trademarks or registered trademarks
of the respective companies.

TOS93 Series

Copyright
Reproduction and reprinting of this operation manual,
whole or partially, without our permission is prohibited.

Both unit specifications and manual contents are subject to
change without notice.

© Copyright 2018 Kikusui Electronics Corporation

Open Source Software

This product contains open source software under the
licensing terms of GNU General Public License (GPL),
GNU LESSER General Public License (LGPL), and other
licenses.

For details, see the following URL.
https://rddocuments.kikusui.co.jp/oss/tos93
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Accessories

[The attached power cord varies depending on the shipment destination.]

>.0.2

Plug: NEMA5-15 Plug: CEE7/7 Plug: GB1002
Rating: 125Vac/10A  Rating: 250Vac/10A  Rating: 250Vac/10A

[JPower cord (1 pc.,* length: 2.5 m)
* Two pieces included for the TOS9303LC.

[JSIGNAL I/0 plug (1 set)
Assembly type D-sub plug unit

[ ] Heavy object warning label
(1 pc.)*
Affix this to the product as
necessary.
* Not included with the TOS9300

(] High-voltage warning
sticker (1 pc.)

[Icable tie (1 pc.)
[JCD-ROM (1 disc)

[Setup Guide (1 copy)
[IChina RoHS sheet (1 sheet)
[] Safety Information (1 copy)

TOS9303LC only

e

[ Spare fuse (1 pc.)
15A, 250V
* Stored in the fuse holder

TOS9302, TOS9303,
TOS9303LC only

[] Test leads for earth
continuity test
TL13-TOS (1 pair)

20 o

[[] Test leads for leakage current test [] Flat probe
TL22-TOS (2 red, 1 black) FP01-TOS (1 sheet)
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Product Overview

The TOS93 series is a electrical safety analyzer that can
perform several types of safety tests on electronic devices
and components. The available types of safety tests
include withstanding voltage test, insulation resistance
test, earth continuity test, partial discharge test, and leak-
age current test (touch current test, and protective
conductor current test, patient leakage current test).
Different models are available according to the combina-
tion of tests you require, so a single unit is enough to cover
your various safety test needs.

The product is suited to (1) research and development
installations, (2) test facilities for quality assurance testing
and standard certification, and (3) manufacturing lines.

TOS93 Series Lineup

Model Supported tests’
TOS9300 ACW, IR

TOS9301 ACW, DCW, IR
TOS9301PD ACW, DCW, IR, PD
TOS9302 ACW, EC
TOS9303 ACW, DCW, IR, EC

TOS9303LC ACW, DCW, IR, EC, LC

1 ACW: AC withstanding voltage, DCW: DC with-
standing voltage, IR: insulation resistance, EC:
earth continuity, PD: partial discharge, LC: leakage
current

Features

Diverse lineup of products

A diverse lineup of products is available for the various
combinations of test required in production lines to
accommodate a variety of needs. Tests can be per-
formed in accordance with the requirements of safety
and electrical standards and ordinances such as IEC,
EN, BS, VDE, UL, CSA, GB, and JIS.

Dielectric breakdown detection sensitivity settings

Safety standards define that corona discharge and par-
tial discharge are not dielectric breakdown. This product
allows you to adjust the detection sensitivity of EUT’s
dielectric breakdown during withstanding voltage testing
to support a wide range of settings from those that do
not detect corona discharge or partial discharge to those
that do. Failure analysis that were not possible with pre-
vious Kikusui withstanding voltage testers is now
possible.

Support for AC/DC earth continuity test up to 40 A
(TOS9302, TOS9303, TOS9303LC only)

The newly developed amplifier a broad range of tests
from AC earth continuity test of general home electric
appliances to DC earth continuity test of EV-PV
systems.

A single unit for safety standard testing
(TOS9303LC only)

A single TOS9303LC, which includes all functions nec-
essary for AC/DC withstanding voltage testing,
insulation resistance testing, AC/DC earth continuity
testing, and leakage current testing, can perform the
entire set of safety standard conformance tests.

TOS93 Series



Support for touch current, protective conductor
current, and patient leakage current tests
(TOS9303LC only)
Various leakage current tests for medical instruments are sup-
ported in addition to those for general electric appliances.

Partial discharge measurement function
(TOS9301PD only)

Partial discharge, which could not be detected in with-
standing voltage tests up to now, can be measured. This
provides a step forward in insulation analysis, and
device and material evaluation.

LAN, USB, and RS232C

The product is standard equipped with LXI compatible
LAN, USB 2.0, USB-TMC compatible USB, and
RS232C interface.

Color liquid crystal display

Intuitive display and controls are provided through the 7-
inch display that shows various test settings, descrip-
tions, and drawings.

Notations Used in This Manual

+ In this manual, the TOS9300, TOS9301, TOS9301PD,
TOS9302, TOS9303, and TOS9303LC electrical safety
analyzer are also referred to as the TOS93 series.

* The term “PC” is used to refer generally to both personal
computers and workstations.

* The term “EUT” is used to refer generally to an equip-
ment under test.

» Test names may be abbreviated as follows:

AC withstanding voltage: ACW, DC withstanding volt-
age: DCW, insulation resistance: IR, earth continuity:
EC, partial discharge: PD, leakage current: LC, touch
current: TC, protective conductor current: PCC, patient
leakage current: Patient.

* The screen captures and illustrations used in this text
may differ from the actual items.

+ The following markings are used in this manual.

/A\DANGER

Indicates an imminently hazardous situation which,
if ignored, will result in death or serious injury.

/A\WARNING

Indicates a potentially hazardous situation which, if
ignored, could result in death or serious injury.

/\CAUTION

Indicates a potentially hazardous situation which, if
ignored, may result in slight injury or damage to the
product or other property.

(NOTE)

Indicates information that you should know.

>

Indicates the hierarchy of items you need to select. The
item to the left of this symbol indicates a higher level item.

Indicate TOS93 series model names.

TOS93 Series

{ Safety Precautions J

When using this product, be sure to observe the precau-
tions in the Safety Information manual. ltems specific to
this product are given below.

/\DANGER

* This product generates high voltage. Improper oper-
ation can lead to serious accidents.
To prevent accidents, be sure to read “Safety Precau-
tions for Testing” (p. 79) in this manual. Keep this manual
close to the product so that the operators can read the
manual at any time.

* You will receive a potentially fatal electric shock if:
* You touch an output terminal while output is being
generated.
* You touch a test lead that is connected to an output
terminal while output is being generated.

* You touch the EUT while output is being generated.
* You touch a location that is electrically connected to
an output terminal while output is being generated.

* You touch a location that is electrically connected to
an output terminal immediately after output is turned
off after a DC withstanding voltage test or insulation

resistance test has been performed.

/A\WARNING

* You may receive a potentially fatal electric shock if:

* You operate the tester without grounding it.

* You operate the tester without using rubber gloves for
electrical work.

* You come close to a location that is electrically con-
nected to an output terminal while output is being
generated.

* You come close a location that is electrically con-
nected to an output terminal immediately after output
is turned off after a DC withstanding voltage test or
insulation resistance test has been performed.

¢ In tests that use test leads, do not touch the tip of
test leads.
Risk of electric shock.
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* Do not use the product in a poorly ventilated

location.

The product uses forced air cooling. It sucks air through
the inlet holes on its right and left panels and expels air
through its rear panel. Secure adequate space around
the product’s inlet and outlet holes to prevent the possi-
bility of fire caused by accumulation of heat.

Allow at least 20 cm of space between the air inlet/outlet
and the wall (or obstacles). Be careful not to block the
air inlet and outlet when rack mounting the product.
Hot air (approximately 20 °C, 68 °F, hotter than the
ambient temperature) is expelled from the outlet holes.
Do not place objects that are affected by heat near the
air outlet.

TOS9300, TOS9301, TOS9301PD

Air outlet T Air inlet

)

Air inlet

Air inlet

/\CAUTION

* Do not use this product near highly sensitive mea-
suring instruments or receivers.

Noise generated by this product may affect other
devices. At a test voltage of 3 kV or greater, the product
may produce corona discharge between its test lead
clips. This will generate a significant amount of broad-
band RF emission. To minimize this effect, keep the
alligator clips away from each other. Also, keep the alli-
gator clips and test leads away from conducting
surfaces, especially sharp metal edges.

User’s Manual

{ Notes on Usage J

* When installing this product, be sure to observe the tem-

perature and humidity ranges indicated below.
Operating temperature range: 0 °C to 40 °C (32 °F to
104 °F)

Operating humidity range: 20 %rh to 80 %rh (no
condensation)

When storing this product, be sure to observe the tem-
perature and humidity ranges indicated below.
Storage temperature range: -20 °C to 70 °C (-4 °F to
158 °F)

Storage humidity range: 90 %rh or less (no
condensation)
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Component Names

Front panel

TOS9300, TOS9301, TOS9301PD
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No. Name Function See

1 DANGERLED Lights red when the power is turned on, when a test is in progress, when
a high voltage is being output, or when there is residual voltage at the
output terminals. On the TOS9303LC, the LED also lights red when
supply voltage is being supplied to the EUT.

2 Area for withstanding voltage, - p.29
insulation resistance, and partial

discharge tests’
HIGH VOLTAGE terminal Outputs the test voltage of the high voltage side. -

LOW terminal Outputs the test voltage of the low voltage side (with cable lock). -

3 Area for earth continuity test - p.34
OUTPUT HI terminal Outputs the test voltage of the high voltage side. -
OUTPUT LO terminal Outputs the test voltage of the low voltage side. -
SENSING HI terminal Detects the voltage at the sensing terminal (of the high voltage side) -

when four-terminal wiring is in use.
SENSING LO terminal Detects the voltage at the sensing terminal (of the low voltage side) when —
four-terminal wiring is in use.

4 Area for leakage current test - p.41
110% terminal Outputs the voltage applied to the AC LINE IN inlet on the rear panel. -

A and B terminals Measurement terminals for connecting test leads and probes. -
5 USB port (host) For connecting an external keyboard. p.49
Saves setup memory and test results. 0.249
Exporting anc! Importing Programs. .232
Updates the firmware.
p.277

6 REMOTE connector For connecting the optional remote control box or test probes. p.330

7 Controls - p.14

8 START switch Starts a test. -

9 STOP switch Stops testing and clears the current status. Returns to the HOME menu -

screen.

10 POWER switch Turns the power on ( | ) and off(Q). p.27

1 Partial discharge test is available only on the TOS9301PD.
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Controls

-
ESCAPE ENTER 5

\ ¢
LOCAL \ = KEY LOCK 6
- >

9 10
No. Name Function See
1 Display Displays the settings, measured values, and other information. p.15
2 Menu keys Switch the display. p.46
HOME/FUNC key Switches between the test setup screen (Home menu) and test selection p.46
screen (Function menu).

AUTO key Displays the auto test screen. p.215
MEMORY key Displays the memory function screen. 0.249
SYSTEM key Displays the system setting screen (System Menu). p.258

3 Numeric keypad Enters values. p.49
4 CLEAR key Deletes numbers/characters. p.49
5 ENTER key Confirms numeric keypad input. Confirmation after selection of setting item. p.49
KEYLOCK key Hold down to lock the keys. Hold down when key lock is enabled to unlock. p.262

6 ESCAPE key Cancels numeric/character input. Closes windows. p.49
LOCAL key Returns remote control to panel operation. p.335

7 <4/» keys Move the cursor left and right. Select the left or right item. p.49
8 Rotary knob Selects an item. Enters numbers and characters. p.49
9 Function keys Executes the item that is displayed above each key (function area). p.47
10 Sub-function keys Executes the item that is displayed to the left of each key (sub-function area).  p.47
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Test Voltage

Limit Voltage

5500V
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Measure
Time Route
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No. Name Function See
1 Test mode Selected test type. -
2 Test status - -
READY Ready to start test. -
RISE Voltage or current rising. -
FALL Voltage or current falling. -
TEST Testing. -
PASS Test successful. -
Upper-FAIL Test failed because a value greater than or equal to the upper limit was detected. —
Lower-FAIL Test failed because a value less than or equal to the lower limit was detected. —
Upper-FAIL (dV/dt) In a DCW test, the voltage rise rate (dV/dt) is less than approximately 1 V/s. p.89
Lower-FAIL (dV/dt) In an IR test, the voltage rise rate (dV/dt) is less than approximately 1 V/s. p.89
Contact-FAIL The continuity between the scanner and EUT cannot be verified. p.79
(TOS9303LC only) The test leads are grounded when the touch current test p.153
condition “Probe” is set to Enc-Liv or Enc-Neu.
Calibration-FAIL (TOS9301PD only) The test has started with no precalibration performed. p.127
CHECK Contact check in progress. p.98
Status display icon area Displays a product status using icons. p.18
4 Settings area Displays settings and descriptions. Displays measured values during testing. -
function area Indicates that execution is possible with the keys (function keys) at the bottom p.47
of the display.
6 sub-function area Indicates that execution is possible with the keys (sub-function keys) in the p.47
right side of the display.
7 Menu name Name of the menu currently displayed. p.46
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No. Name Function See
1  STATUS OUT connector Connect option products. p.248
2 SCANNER connector Connect to the high voltage scanner option. p.330
3 USB port USB port for remote control. Interface
4 LAN port LAN port for remote control. Manual
5 RS232C port RS232C port for remote control.
6 DCOUTS5YV terminal Connect option products. -
7  SIGNAL 1/O connector A 1/O signal connector for controlling this product from an external  p.234
device.
8 Ipdterminal Signal output terminal for monitoring the discharge waveforms of p.247
partial discharge.
9 Qpd terminal Signal output terminal for monitoring the electric charge p.247
waveforms of partial discharge.
10 |terminal Signal output terminal for monitoring the current waveforms of p.246
withstanding voltage tests.
11V terminal Signal output terminal for monitoring the voltage waveforms of p.246
withstanding voltage tests.
12 CAL terminal Not used. -
13 Area for leakage current test - p.41
AC LINE OUT terminal block Connect the EUT here. Power applied to the AC LINE IN inletis —
supplied.
AC LINE IN inlet Connect a power cord for supplying power to the EUT. -
FUSE Input fuse holder for the EUT power supply. p.283
14 Area for withstanding voltage, - p.29
insulation resistance, and partial
discharge tests’
HIGH VOLTAGE terminal Outputs the test voltage of the high voltage side. -
LOW terminal Outputs the test voltage of the low voltage side (with cable lock). —
GUARD terminal Connect the chassis connection wire of the shield box when a p.32
shield box is used.
15 Cable tie attachment hole Hole for attaching the included cable tie (for USB cables). -
16 AC INPUT inlet Connect a power cord for supplying power to this product. p.25
17 Serial number Serial number. -
18 Air outlet Vent for cooling this product. -
19 FOR OPTION terminal Connect the ground wire of option products. -

Partial discharge test is available only on the TOS9301PD.
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Status display icons

Test Voltage

Limit Voltage

5500V o0kv 1
50 %

Start/End Voltage

Start/End Voltage State
OFF - OFF

Frequency

50Hz

& Voltage Judgment

-
|

READY R

N N cococoocoos
st Voltage. Voltage cannot be set

han the Limit Voltage.
Test Voltage

2 3 4 5 Limit Voltage

Start/End
Voltage
Start Volt State
End Volt State

PeakVolt ov
Upper 0.01 mA
Test Time 02s

Frequency

Measure
/ﬁ‘ Home

Route

Scale Menu

Icon Description See
|:1“’!‘|-°Ck Indicates that key lock is on. The key lock level is displayed numerically. p.262
| Remote Under remote control. Interface Manual
LAN LAN connection status. Green: Communication enabled, Orange: Preparing —
for communication, Red: Not connected.
_ Fail Mode is enabled. p.265
EDBI. M| Double Action is enabled. p.266
@Starthng_ Start Long is enabled. p.266
h‘:mentary Momentary is enabled. p.266
[—— p— Auto testing/auto test standby. p.215
gs=s/EsssE
GND setting (Low, Guard). 71
LOW 4, / 1O e P
I I 1 Applying voltage from the 110 % terminal. p.210
Lin# 1 Supplying power to the EUT from the AC LINE OUT terminal block. p.282
While discharging.
4Discharge e discharging p.68
SCPI error. The number of error incidents (up to 16) is displayed numerically. p.272
1 TOS9303LC only
2 TOS9302 not supported.
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Safety Precautions for Testing

Lighting of the DANGER LED

The DANGER LED lights when the product is in any of the following conditions.
+ At power on
* When a test is running
* When high voltage is being output
» When voltage remains at the output terminals
» When supply voltage is being supplied to the EUT (TOS9303LC only)

Check whether the DANGER LED lights at power on. If it does not, stop using the product, and contact
your Kikusui agent or distributor.

Test Precautions

Pre-test precautions

AWARNlNG Risk of electric shock.
¢ In a AC withstanding voltage test, the TOS93 series generates a maximum voltage
of 5.0 kVac. In a DC withstanding voltage test, the TOS9301, TOS9301PD, TOS9303,
and TOS9303LC generate a maximum voltage of 7.2 kVdc. Handling the product
improperly may lead to a fatal accident. To prevent accidents, strictly follow the
precautions and always pay the utmost attention to safety concerns when you
operate the product.

* While the DANGER LED is lit, do not touch the EUT, test leads, test probes, output
terminals, or other peripheral components.

Check the following items before you start testing, and always follow the precautions.
* The power cord is connected to a properly grounded outlet.
* There is no damage such as tears or breaks in the test lead insulation.
* When the POWER switch is turned on, the DANGER LED lights.
* When the DANGER LED is lit, do not turn the POWER switch off except in an emergency.

Test leads connected to the following output terminals of this product must not be connected to
the main power supply circuit in the active state.
* HIGH VOLTAGE terminal or LOW terminal (all models)

* OUTPUT HI terminal, OUTPUT LO terminal, SENSING HI terminal, or SENSING LO terminal (for
TOS9302, TOS9303, TOS9303LC)

TOS93 Series User’s Manual
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Safety Precautions for Testing | Test Precautions

Testing precautions

AWARMNG Risk of electric shock.

* While the DANGER LED is lit, do not touch the EUT, test leads, test probes, output
terminals, or other peripheral components.

¢ The alligator clip vinyl insulation of the supplied tests do not have dielectric
strength. Never touch these while the DANGER LED is lit.

* When performing a withstanding voltage test, be sure to wear rubber gloves for
electrical work. If obtaining these gloves is difficult, contact your Kikusui agent or
distributor.

During testing, the DANGER LED lights, and the display shows “TEST.” Be careful because high voltage
may be being output when the DANGER LED is lit.

Lit Test status

A bi%E”ERT,_
[rors e |

7 \
LeakaGE
PN HicH vOITAGE Inehrrh chmnury A GURRENT

N\ | B g |

fm(:)m450 w 10.480m

Precautions when setting test conditions

Before changing test conditions, press STOP and check that the DANGER LED is turned off to ensure
safety.
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Safety Precautions for Testing

Precautions after Output Has Been Turned Off

AWARNlNG Risk of electric shock.
¢ For a while after the output has been turned off, do not touch the EUT, test leads,
test probes, output terminals, or other peripheral components.

» After the output has been turned off, the internal discharge circuit goes into
operation and discharges the output voltage. During testing and before this
discharge completes, do not disconnect the tester from the EUT.

The EUT, test leads, test probes, output terminals, and other peripheral components are charged to a high
voltage. After the output has been turned off, be sure to check the following before you touch the items that
have been charged to a high voltage.

* The DANGER LED is off.
* “RISE,” “TEST,” or “FALL” is not shown on the display.

If you will not use the product for some time or if the operator will be away from the product, be sure to turn
the POWER switch off.

Estimated discharge time

The time required to discharge the built-up electrical charge varies according to the test voltage and the
properties of the EUT.

The time that this product requires to discharge the voltage from its internal capacitors down to 30 V is as
follows:

* When an EUT is not connected: 16 ms for a DCW test, 1.5 ms for an IR test

* When an EUT with a input capacitance of 0.05 pF is connected: 50 ms for a DCW test, 6 ms for an IR
test
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Safety Precautions for Testing

Remote Control Precautions

If you are performing remote control at a location away from the product, to prevent accidents, follow the
safety measures given below.

» Make sure that high voltages are not generated unintentionally.

* Make it impossible to touch the EUT, test leads, test probes, and the areas near the output
terminals when high voltages are being generated.

Malfunction Precautions

/A\WARNING Risk of electric shock.

* Until you get the product fixed, make sure that nobody can use it.
* For repairs, contact your Kikusui agent or distributor.

Dangerous malfunctions

If the product is in one of the states explained below, it may be malfunctioning in a very dangerous
manner—it may not be possible to turn off the high voltage that is being generated.

* Even when you press the STOP switch, the DANGER LED remains lit.
* Even though a voltage is indicated on the voltmeter, the DANGER LED does not light.
If the tester is not operating properly, it may be generating a high voltage irrespective of the settings made

by the operator. Immediately turn the POWER switch off, and disconnect the power cord from the outlet.
Stop using the product immediately, and contact your Kikusui agent or distributor.

Emergency measures

There are two actions that you must carry out if, due to a malfunction in the product or the EUT, there is a
possibility of an emergency occurring such as electric shock or damage to the EUT.

* Turn the POWER switch off.
* Remove the power cord plug from the outlet.
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Safety Precautions for Testing

Protection Functions

When one or more protection function activation conditions are met, the protection function will be
activated, and you will no longer able to perform test in this state (PROTECTION mode).

When a protection function is activated, the word “PROTECTION" is indicated on the display along with
the type of protection. If a PROTECTION mode occurs during a test, the output is shut off and the test is
stopped immediately. If a leakage current (LC) test is in progress on the TOS9303LC, the power supply to
the EUT is stopped, and the A and B terminals are opened.

Test Voltage

Limit Voltage

5500

Start/End Voltage

Start/End Voltage State
OFF - [OFF
Frequency

50Hz

% Voltage Judgment

PROTECTION

protection has

End Volt State
PeakVolt ov
Upper  0.01 mA
Test Time 02s

Frequency

Measure Home

Route 4
() Menu

Scale

Type of protection

Use the following table to check the type of protection function, activation condition, and remedy, and
release PROTECTION mode. The text inside the parentheses in the “Type of protection” column is
displayed in the list of test results (p.253).

Type of protection  Activation condition Remedy
Interlock Interlock is activated. Release the interlock (p.239).
(ILOCK)
Power Supply There is an error in the power supply section. Pressing STOP releases the
(PS) PROTECTION mode, but the
product needs to be repaired.
Contact your Kikusui agent or
distributor.
Output Error An output voltage outside of the following range is Eliminate the cause of the error, and
(OUTERR) detected. press STOP.
ACW, DCW, IR, PD test: (10 % of setting + 50 V)
EC test: £(10 % of setting + 2 A)
This error may also occur when the output
changes suddenly.
Over Load An output power or output current outside of the Eliminate the cause of the error, and
(OL) following range is detected. press STOP.
ACW: 550 VA, DCW: 110 W or 50 mA, (TOS9303LC only) Disconnect the
IR (7200 V test): 110 W or 25 mA, EUT from AC LINE OUT, and press
IR (-1000 V test): 2 mA, EC: 240 VA, STOP.
LC: AC LINE OUT current at approx. 15.7 A or
power at 1600 VA
Over Heat The internal temperature of the product is Confirm that the internal temperature
(OH) abnormally high. of the product has decreased, and
then press STOP.
Over Rating During a withstanding voltage test, an output Press STOP, and wait the necessary
(OR) current is generated for a length of time that rest time.
exceeds the output time limit (p.82).
Calibration The preset calibration period is exceeded. Setting Protection Keep under
(CAL) Calibration (p.263) to Disable and

pressing STOP releases the
PROTECTION mode, but the
product needs to be calibrated. To
have your product calibrated, contact
your Kikusui agent or distributor.

TOS93 Series

User’s Manual

23



24

Safety Precautions for Testing | Protection Functions

Type of protection  Activation condition Remedy
Remote The REMOTE connector is connected or Check the REMOTE connector, and
(RMT) disconnected. then press STOP.
Signal I/0 There is a change in the SIGNAL I/O connector’'s  Press STOP.
(SIO) ENABLE signal.
Communication An internal communication error is occurring. Repair is necessary. Turn the power
(COMM) off, and contact your Kikusui agent or
distributor.
No SCPI communication took place for more than Check the SCPI communication
the specified time when the watchdog (p.260) was status.
enabled.
Over Range A value exceeding the maximum value of the Eliminate the cause of the error, and
(ORG) measurement range is detected. press STOP.
Measure There is an error in the LC test measurement Press STOP, and check whether the
(MEAS) check (p.281). test leads are broken. If you perform
another measurement check and
“Measure” still appears, repairs are
necessary. Contact your Kikusui
agent or distributor.
Relay Short A relay operation error is detected in an LC test. Repair is necessary. Turn the power
(RS) off, and contact your Kikusui agent or
distributor.
Earth Fault When the grounding mode (GND) is set to Guard, Set the grounding mode to Low.
(EF) abnormal current flows from the high voltage
output of this product to ground.
Scan I/F While scanning, the interface cable is Connect the interface cable, and
(SIF) disconnected. press STOP.

The channel-assigned scanner is not detected.

Check the scanner connection, and
then press STOP.

User’s Manual
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Installation

Connecting the Power Cord

AWARN'NG Risk of electric shock.

* This product is IEC Safety Class | equipment (equipment with a protective
conductor terminal). To prevent electric shock, be sure to connect the protective
conductor terminal of the product to electrical ground (safety ground).

* The product is grounded through the power cord ground wire. Connect the
protective conductor terminal to earth ground.

(NOTE) » Use the supplied power cord to connect to the AC line.

If the supplied power cord cannot be used because the rated voltage or the plug shape is
incompatible, have a qualified engineer replace it with an appropriate power cord that is 3
m or less in length. If obtaining a power cord is difficult, contact your Kikusui agent or
distributor.

» Do not use the supplied power cord with other instruments.
» The power cord with a plug can be used to disconnect the product from the AC power line

in an emergency.

Secure adequate space around the power plug. Do not insert the power plug to an outlet
where accessibility to the plug is poor. And, do not place objects near the outlet that would
result in poor accessibility to the plug.

This product is designed as an equipment of IEC Overvoltage Category Il (energy-consuming equipment
supplied from a fixed installation).

1 Turn off (O) the POWER switch on the front panel.

2 Check that the AC power line meets the nominal input rating of the product.

The product can receive a nominal power supply voltage in the range of 100 Vac to 120 Vac or
200 Vac to 240 Vac. The supported frequencies are 50 Hz and 60 Hz. (Frequency range: 47 Hz to
63 Hz)

S

Connect the power cord to the AC INPUT inlet on the rear panel.

Connect the power cord plug to an outlet with a ground terminal.

>

To a properly grounded outlet

This completes the connections.

TOS93 Series
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Installation

Checking Whether the Power Is On or Off

Checking the interlock operation

When this product is turned on for the first time after purchase, it starts in PROTECTION mode in which
the interlock function (p.239) prevents tests from being executed. Check that the interlock is working

properly.

1 Check that the power cord is connected properly.

2 Check that nothing is connected to the SIGNAL I/O connector on the rear panel.
3 Turn on () the POWER switch on the front panel.

4 Check that PROTECTION mode is activated.

After the startup screen, when the product enters PROTECTION mode, the following screen
appears.

PROTECTION

protec
To clear the prote

Test Voltage

Test Voltage

PROTECTION

protection has occurred.
To clear the protection, remove the factor and press

End Volt State

jeasy Home
Voltage udgment a
U 8 oty () Menu

This completes the checking of the interlock operation.

To release the interlock temporarily, connect the included SIGNAL I/O plug to the SIGNAL 1/0
connector, and press STOP on the front panel. When you are actually performing tests, construct a
system that uses the interlock to ensure safety (p.240).
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Installation | Checking Whether the Power Is On or Off

Turning the power on

'NOTE| * When the power is turned on for the first time after purchase, the interlock function sets

o the product in PROTECTION mode and prevents tests from being performed. Temporarily
connect the included SIGNAL 1/O plug to the SIGNAL 1/O connector to release the
PROTECTION mode (p.239).

» When you actually perform tests, design a system that uses the interlock for safety
(p.240).

By factory default, the panel settings immediately before the POWER switch is turned off are saved. When
you turn the power on, the product starts in the same state as it was in the last time it was turned off.
(However, the output is off.)

The panel setting state at startup can be changed (p.259).

1 Check that the power cord is connected properly.

2 Turn the POWER switch () on.

The DANGER LED lights, but no voltage is generated. If it does not, stop using the product, and
contact your Kikusui agent or distributor.

STOP

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

e e POWER switch

o e o I Q:/

After the startup screen is displayed, the home screen of the test that was in use before the power
was turned off the last time appears.

Test Voltage

‘ : Test Voltage

Limit Voltage

5 5 0 0 V G Limit Voltage

Start/End Voltage

50 % Start/End

Voltage
Start/End Voltage State

OFF - OFF = Start Volt State:
§ -~ End Volt State
Frequency
PeakVolt ov
50Hz M Upper  0.01 mA Frequency
TestTime  0.2s

Measure
& Voltage Judgment Route A\ Home
Scale Menu

The power is now on.
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Installation | Checking Whether the Power Is On or Off

Turning the power off

Turning the POWER switch off (O)
The power is turned off.

AWARN'NG Risk of electric shock.

* If you want to turn the POWER switch back on, wait at least 10 seconds. It is
dangerous to do otherwise, because the protective functions of the product may
not work effectively. This may cause the product to malfunction or reduce the life of
the POWER switch and internal parts such as the fuses.

* Except in an emergency, do not turn the power off while output is being generated.

Setting date

Set the time zone, date, and time. The following settings will be used as an example to explain how to
change the date in Japan's time zone.

1 Press SYSTEM > Admin > Date/Time.

The date/time setup screen appears.

READYI=

Region name
City name

2020/09/24 00:06:02
2020/09/13
Apply

3t System
% Menu

Information

Select Asia using the rotary knob.
Press Tab, and then turn the rotary knob to select Tokyo.

Press Tab, Use the numeric keypad or the rotary knob to set the time and date.

Press Tab to switch between items you can set.

Press Apply.

A confirmation screen appears.

Use the arrow (») key to select OK, and then press ENTER.

(=) (<) = W0 N

This completes the setting.
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Connection for Withstanding Voltage and Insulation Resistance Tests

Applicable models for withstanding voltage test: All models

Applicable models for insulation resistance test: [[EE, BEEEID, CEUEE), BEECEND, CENENG

&WARNWG Risk of electric shock. While the DANGER LED is lit, never touch the HIGH VOLTAGE
terminal, test leads, or EUT.

Connecting the test leads

AWARMNG Risk of electric shock.
¢ Parts of the included test leads near the alligator
clips protrude from the vinyl insulation when the Never touch these while
wires are connected. These parts are dangerous. the DANGER LED s lit.
Never come close to these parts while the DANGER

LED is lit.
* If connections are incomplete, the entire EUT may be

charged to a high voltage. This is dangerous, so be
sure to connect the EUT correctly.

* Be sure to connect the low-voltage test lead (black) first.

Connect the supplied high voltage test lead TL31-TOS to this product.

Before starting work, check that the covering of the test leads are not torn and that the wires are not
broken (p.279).

The following procedure uses the TOS9303LC as an example.

After the test leads are connected
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Installation | Connection for Withstanding Voltage and Insulation Resistance Tests

Check that the POWER switch is off and that the DANGER LED is off.

N

2 Raise the LOW terminal’s cable lock, and then connect the low-voltage test lead
(black).

3 Lower the cable lock.
Check that the connection is secure.

Connect the low-voltage test lead (black) to the EUT.
Connect the high-voltage test lead (red) to the EUT.

Connect the high-voltage test lead (red) to the HIGH VOLTAGE terminal.

o O &

This completes the connections.
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Installation | Connection for Withstanding Voltage and Insulation Resistance Tests

Examples of how to connect test leads to the EUT

Ex: Between the power supply  Ex: Between the power supply Ex: Between the insulation
(primary) and grounded (primary) and ungrounded connection area and
enclosure enclosure enclosure

EUT EUT “?H
i | % )

—

]
523

—
&
—

To the HIGH To the HIGH

VOLTAGE VOLTAGE To the HIGH

terminal terminal To the LOW VOLTAGE
To the LOW To the LOW terminal terminal
terminal terminal

Reducing the effect of noise

Electronic devices in the surrounding area may malfunction due to the effect of noise produced by short
circuits across outputs or a dielectric breakdown of the EUT. To reduce the effect of noise, connect a
toroidal core or a resistor of approximately 470 Q between the tips of the high- and low-voltage test leads
and the EUT. Connect the toroidal core or resistor as close to the EUT as possible.

If you are connecting a toroidal core, it is effective to wrap the test leads two to three times around a type
of core that can be snapped on and that is often used with power cords. This type of core is usually
approximately 20 mm in diameter.

If you are connecting a resistor, pay close attention to the power rating of the resistor. When the upper limit
is 10 mA or less, connect a resistor of approximately 470 Q (3 W, 30 kV impulse withstanding voltage).
Because connecting the resistor causes the voltage to fall, the voltage that is actually applied to the EUT is
slightly lower than the voltage that is generated from the product’s output terminals (when a 10 mA current
flows, the voltage falls approximately 10 V).

These methods are extremely useful in reducing the effect of noise.

TOS93 TOS93
Toroidal core 470Q, 3W
HIGH VOLTAGE HIGH VOLTAGE
EUT
LOwW LOwW
Toroidal core 470Q, 3W
When connecting toroidal cores When connecting resistors
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Stabilizing measurements

If measurements are unstable due to the effect of noise, such as when making highly sensitive
measurements, using a shield box can stabilize the measurements.When using a shield box, set
Grounding mode (GND) (p.71) to Guard and connect the shield box’s chassis connection wire to the
GUARD terminal on the rear panel.

GUARD

TOS93 l

©

HIGH VOLTAGE[

Ammeter

LOW

Set to Guard
]

EUT

]

| Shield box

Chassis connection wire

Using the optional high voltage test probe

In withstanding voltage tests, if you use the optional high voltage test probe (HP01A-TOS/HP02A-TOS)
(p-332) instead of the supplied test leads, you can use hands-on control to start tests.For details, see the
HPO01A-TOS/HP02A-TOS Operation Manual.

User’s Manual
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Installation | Connection for Withstanding Voltage and Insulation Resistance Tests

Removing the test leads

This section explains how to remove a test lead that is already connected to the EUT using the
TOS9303LC as an example.

Check that the DANGER LED is turned off.

Disconnect the high-voltage test lead (red) from the front-panel HIGH VOLTAGE
terminal.

Disconnect the high-voltage test lead (red) from the EUT.

Disconnect the low-voltage test lead (black) from the EUT.
You can disconnect the low-voltage test lead (black) first from either the product or the EUT.

Ol AW N=

Raise the LOW terminal’s cable lock, and then remove the low-voltage test lead
(black).

@

M

This completes the procedure.
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Connection for Earth Continuity Tests

Applicable models: [EETZHN, EETEND,

AWARMNG * The TOS9302, TOS9303, and TOS9303LC produce large current up to 42 A. Connect
the test leads securely. If the connection is loose, the OUTPUT terminals or the EUT

may overheat and may cause burns or injury.

* Do not connect the supplied test leads or the voltage measurement cable (the
thinner cable) of the optional test probe to the OUTPUT terminals. Because the
nominal cross-sectional area for running the current is insufficient, they may burn
out.

AC AUTION Because the TOS9302, TOS9303, and TOS9303LC produce large current, a strong
magnetic field is created. Do not bring objects that are easily affected by magnetic fields
close to the test leads or the current output cable.

Four-terminal wiring and two-terminal wiring

There are two methods for wiring test leads to this product. They are the four-terminal wiring and two-
terminal wiring. Each method requires the test leads to be connected to different locations.

If you use the supplied test leads for earth continuity testing (TL13-TOS), four-terminal wiring is used.
When four-terminal wiring is not possible such as when using test leads other than those supplied with the
product, two-terminal wiring is used. After making the connections, set the test conditions by referring to
“Terminal wiring method (Terminals Wire)” (p.97).

If you use test leads other than those supplied with the product, the product specifications may not be met.
Contact your Kikusui agent or distributor for details.

A\EARTH CONTINUITY /A\EARTH CONTINUITY

LO HI LO HI
OUTPUT OUTPUT
r1tor8: Contact resistance
R1 to R4: Lead wire resistance
# LA%SENSINFG“ 9 4 /N\ SENSING o
r5 6
R1 R2
H R3 R4 H Hm R2 H
r7 r8
r3 r4 r3 r4
EUT H O EUT —o{
A B A B
Four-terminal wiring Two-terminal wiring
Connect test leads to the OUTPUT LO and Connect test leads to the OUTPUT LO and
HI terminals and the SENSING LO and HI HI terminals. The sum of contact resis-
terminals. The voltage across A and B can tance r1 to r4, lead wire resistance R1 and
be sampled with the SENSING terminals. R2, and the resistance across A and B is
The measurement is not affected by measured.

contact resistance r1 to r8 or the lead wire
resistance R1 to R4.
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Connecting the test leads

Connect the supplied test leads for earth continuity testing (TL13-TOS) to the product.

If you use test leads other than those supplied with the product, the product specifications may not be met.
Contact your Kikusui agent or distributor for details.

e ———

—

[o|cde
[

@EL TN

(o
y AN

After the test leads are connected

ACAU“ON When using the included TL13-TOS test leads for earth continuity test, connect the voltage
measurement cables (black and red) even when two-terminal wiring (p.34) is in use.
Because the test voltage is applied also to the voltage measurement wiring terminals during
testing, if the terminals make contact with other parts, it can cause slight injury or
malfunction.

1 Connect the test lead’s current output cable (white) to the EARTH CONTINUITY

OUTPUT LO terminal and the voltage measurement cable (black) to the SENSING
LO terminal.

| —
m@

T i i ]
— i o )

] ] i)

EARTH CONTINUITY i) inm)
© ‘\\\ J _ Power output cable (white) =

Voltage measurement cable (black)

User’s Manual
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Installation | Connection for Earth Continuity Tests

2 Connect the test lead’s current output cable (red) to the EARTH CONTINUITY
OUTPUT HI terminal and the voltage measurement cable (red) to the SENSING HI

terminal.

Voltage measurement cable (red)

This completes the connections.

Examples of how to connect test leads to the EUT

To the LO

terminal
To the HI
terminal

Ex: Between the protective

ground terminal and
grounded enclosure

User’s Manual

To the LO To the HI
terminal terminal

Ex: Between the protective
conductor terminal and
grounded enclosure

EUT
To the LO
terminal To the HI
terminal

Ex: Between the grounding
terminal of the power cord
and grounded enclosure
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Installation | Connection for Earth Continuity Tests

Removing the test leads

0000000000000 000000000000 000000000 00CFCOCCOOOOOPOPCOPOPOPOPOCOOPOPOPOPOPOQOPOTPOQOPTOPTOPQOPQOTPTQTPQOTTYYTS

You can remove the HI and LO test leads in any order. Check that the DANGER LED is turned off before
removing the test leads.

To remove the test leads from the OUTPUT HI and LO terminals, push the plugs in once and then pull the
terminals out.

p—
) i) i}
DD

i) ]
DD
3

o i

=

—

/AEARTH CONTINUITY H

Lo
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Installation

Connection for Partial Discharge Tests

Applicable model:

&WARNWG Risk of electric shock. While the DANGER LED is lit, never touch the HIGH
VOLTAGE terminal, test leads, or EUT.

Connecting the test leads

AWARMNG Risk of electric shock.
* Parts of the included test leads near the alligator clips
protrude from the vinyl insulation when the wires are Never touch these while
connected. These parts are dangerous. Never come  the DANGER LED is lit.
close to these parts while the DANGER LED is lit.

« If connections are incomplete, the entire EUT may be

charged to a high voltage. This is dangerous, so be
sure to connect the EUT correctly.

* Be sure to connect the low-voltage test lead (black) first.

Connect the supplied high voltage test lead TL31-TOS to this product.

Before starting work, check that the covering of the test leads are not torn and that the wires are not
broken (p.279).

After the test leads are connected

Check that the POWER switch is off and that the DANGER LED is off.

= N

2 Raise the front-panel LOW terminal’s cable lock, and then connect the low-voltage
test lead (black).

[l ———
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Installation | Connection for Partial Discharge Tests

3 Lower the cable lock.
Check that the connection is secure.

| _
”’ =

i ] =]
| — = i =]

DEBE
(=} =F=]
D= = @

N—= e

Connect the low-voltage test lead (black) to the EUT.

Connect the high-voltage test lead (red) to the EUT.

= B < ) I~

Connect the high-voltage test lead (red) to the HIGH VOLTAGE terminal.

S

)| | e—]

N

p———p
This completes the connections.

Connection diagram for PD tests

The connection diagram for PD tests is shown below.

TOS9301PD
Z HIGH VOLTAGE
—NW\T()—
Ck
@ EUT
Zm
Ck: Coupling capacitor

’\LOW Zm: Measurement impedance
—(A) m T Z: Filter (blocking coil)

A: Overcurrent detector
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Removing the test leads

To remove the test leads connected to the EUT, follow the procedure below.

Check that the DANGER LED is turned off.

Disconnect the high-voltage test lead (red) from the front-panel HIGH VOLTAGE
terminal.

Disconnect the high-voltage test lead (red) from the EUT.

Disconnect the low-voltage test lead (black) from the EUT.
You can disconnect the low-voltage test lead (black) first from either the product or the EUT.

ol AW N

Raise the front-panel LOW terminal’s cable lock, and then remove the low-voltage
test lead (black).

[l ———

6 Lower the cable lock.

This completes the procedure.
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Co

Usin

nnection for Leakage Current Tests

Applicable model:

g the insulation transformer

Some standards recommend an insulation transformer to be used in leakage current tests.

If unexpected current flows during a test due to a an EUT malfunction or the like, other devices in the
same facility may shut down as a result of the earth leakage circuit breaker tripping. This may cause
serious accidents.

Inserting an insulation transformer in the power supply line for the EUT insulates the EUT from the earth
leakage circuit breaker. This keeps the earth leakage circuit breaker from tripping even if unexpected
current flows and prevents other devices from being affected.

Connecting the EUT to the power supply

/AWARNING ~ Risk of fire.

* The current rating of the supplied power cord is 10 A. To prevent fire, if the input

current to the connected EUT exceeds 10 A, change the cord to an appropriate one.

Risk of electric shock.

« Before connection, be sure to remove the power cord for the EUT from the AC LINE
IN inlet, and then connect the EUT to the AC LINE OUT terminal block first.

* Before connecting, be sure to set Line OUT (p.282) to OFF.

* To keep the terminals of the AC LINE OUT terminal block from being exposed, be
sure to attach the terminal cover. The voltage applied to the AC LINE IN inlet
appears at the AC LINE OUT terminal block. When you measure the touch current
when the EUT’s protective ground wire is disconnected, dangerous voltage may be
applied to the ground terminal of the AC LINE OUT terminal block.

Power is supplied to the EUT through this product. The EUT input rating needs to meet the following
power supply input rating for the EUT.

TOS93 Series

* Input voltage range: 85 V to 250 V
* Frequency: 50 Hz or 60 Hz
* Maximum power: 1500 VA

User’s Manual
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Installation | Connection for Leakage Current Tests

Insulation transformer

/

After the test leads are connected

Check that Line OUT (p.282) is set to OFF.

= N

2 Connect the EUT’s power cord to the AC LINE OUT terminal block on the rear panel.
Attach crimping terminals that match the terminal block screws (M4) to the EUT's power cord.

Tightening torque: 1.2 Nem

3 Connect the insulation transformer to the AC LINE IN inlet with the power cord for

the EUT.
If you set the network (p.7136) to B-U1or B-U2, use an insulation transformer that can output
voltage equivalent to 110 % of the EUT's rated voltage.

Insulation
transformer
N
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Installation | Connection for Leakage Current Tests

4 Connect the insulation transformer plug to the power supply that can output the
EUT’s rated voltage.

This completes the connections.

When not using the AC LINE OUT terminal block

Even when you are not using the terminal block, attach the terminal cover so that the terminals are not
exposed.

Using the optional multi-outlet

If you connect the optional multi-outlet (OT01-TOS) (p.333) to the AC LINE OUT terminal block on the rear
panel, you will be able to connect major plugs used around the world.For details, see the OT01-TOS
Operation Manual.

Checking the EUT operation

The power supply line (AC LINE OUT) for the EUT normally outputs voltage only during testing. To check
the operation of the EUT before testing, set Line OUT to on to temporarily run current from AC LINE OUT.
For details, see “Checking the EUT operation” (p.282).

Testing three-phase input devices

The power supply from this product to the EUT does not support three-phase devices. If the EUT is a
three-phase input device, measurement in meter mode is only possible. To measure in meter mode,
construct the necessary external circuit (p.202).

TOS93 Series User’s Manual
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Connecting the test leads

&WARMNG Risk of electric shock. When using the test leads, do not touch the tip of the lead with
your hand.

When performing a touch current (TC) test or patient leakage current (Patient) test, you will use the
supplied test leads for leakage current testing (TL22-TOS).

Connect the red test lead to the LEAKAGE CURRENT A terminal and the black test lead to the LEAKAGE
CURRENT B terminal. To use the 110 % output, connect the red test lead to the LEAKAGE CURRENT
110% terminal.

Remove the cap from the tip.
@D:/J

You can also attach the
included alligator clip.

.

9
» ®
/=a/

¢

7

/.

®
)

%)
\

»

[]ed
[5]
L

The locations on the EUT that test leads are connected to vary depending on the probe and condition
settings of the test conditions and the appliance class of the EUT. For details on touch current testing, see
“Connecting the test leads to the EUT” (p.752). For details on patient leakage current testing, see
“Connecting the test leads to the EUT” (p.794).
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Using the flat probe

In the touch current test, to measure the touch current when the enclosure of the EUT is touched with the

palm of your hand, use the supplied flat probe (FP01-TOS). The size of the metal foil of the FP01-TOS
(10 cm x 20 cm) complies with IEC 60990.

Connect the FP01-TOS as shown below.

Flat probe

Place the surface of
the metal foil in
close contact with
the EUT.

@ 00200000

Bring the probe in contact
with this part.

EUT
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Basic Operation

Basic Panel Operations

Switching menus

The following menus are available. To switch between menus, press the Menu key.

Home Menu: Set the conditions of each test. Execute tests.

Function Menu: Display a summary of settings of each test. Switch test modes.
Memory Menu: Use the memory function.

System Menu: Display and change system settings.

Program Menu: Configure and execute auto tests.

Home Menu Function Menu

READY -

0w

Test Voltage

" 5500y meme—— . ETOVICTG

Present menu
name

HOME/FUNC AUTO

Menu keys
MEMORY SYSTEM

g Program
Menu

Memory Menu

*

the Home menu.
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If the Home menu is displayed, the screen switches to the Function menu. Otherwise, the screen switches to
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Using the function keys

On the display, the available functions are shown in the function area and sub-function area. You can
execute or select the functions by pressing the corresponding function key or sub-function key. The
selected function is shown with a light gray background.

Sub-function area

Slow d Fiter -
= @LPF OHPF

GND.

Low - g
Current RMS D & e
TrueRMS © > Sub-function keys Current
oFF : > |
I I ens A o
L ] l .
| ) Selected function
Function keys Function area

If several functions are displayed for a single key, the function switches each time you press the key.

Volt Measure
Display Peakhold

OFF Display
Peakhold

Test Voltage Test Voltage

Home Limit Voltage Limit Voltage

Menu

Judgment aH

Start/End Start/End
Voltage Voltage

Frequenc Frequenc
% Impedanc en changing voltage aueney it

Voltage Judgment Home
Menu

/ﬂ‘ Home /ﬂ‘ Home

Menu Menu

Turning a function on and off

If the function can be turned on and off, the sub-function area may show the function name and settings
such as ON and OFF. The function turns on and off each time you press the corresponding sub-function
key.

—— Start Voltage switches between on and off each
wzerme I time you press the corresponding key.

Fall Time l:l
@®ON OOFF

ov
0.01 mA

Home
Route A\
A Menu
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Key names

Individual function keys and sub-function keys are distinguished by indicating the function names shown in

the function area or sub-function area as the key names.

EX' ] Fall Time
O®ON OOFF

TestVolt ov
Upper  0.01 mA

Measure
Voltage Judgment @ Time Route b Home
Scale Menu

|— Described as the Time key

Operation example (enabling the editing of the interface settings)

1 Press SYSTEM > Interface > Modify.
In the above step example, press the buttons in the following order.

HOVEIFUNG ~ AUTO

“[(1@) sysTEM

C‘@ Modify

o . oem

ESOAPE| ENTER

LOCAL = KEYLoCK
- -

(-
@ Interface

User’s Manual
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Inputting numbers and characters

You can enter numbers and characters in input areas from the front panel or external keyboard. Number
input and character input switch automatically according to the input area.

If numbers or characters are selected in an input area, they can be changed. If only a cursor is shown in
an input area, you can enter characters or numbers at the cursor position.

Input area (value)

Range selection

Entering from the front panel

Purpose Operation

Input area (character)
Program|[Name

Cursor

| New,

Description

Numeric input Numeric keypad

You can enter numbers and a decimal point. To confirm a value
after input, press the ENTER key.

Rotary knob

You can enter numbers. Turn clockwise to increase the value and
counterclockwise to decrease. The value is confirmed
immediately upon input.

Character input Numeric keypad

You can enter numbers and dots.

Rotary knob

Turn clockwise to enter characters in the following order: space,
uppercase letters, lowercase letters, numbers, and symbols. Turn
counterclockwise to enter character in reverse order. To enter the
next character, press the arrow (€ or ») key to move the cursor.

Cursor movement Arrow (4/») keys

Moves one digit to the right/left or between entry fields.

Delete CLEAR key Deletes the number or character on the left of the cursor or the
selected range.
Cancel ESCAPE key Cancels numeric/character input.

Entering from an external keyboard

If you connect a keyboard to the USB port on the front panel, you will be able to control the product from

the keyboard.

Controllable function

Keyboard operation

Number and character input

Keys corresponding to the numbers and characters. (US keyboards are
supported.)

Cursor movement

Arrow keys

Number and character deletion

[Backspace], [Delete]

Input canceling [Escape]
Confirmation [Enter]
Input item movement [Tab]

Function keys

(from the left) [F6], [F71, [F8], [F9], [F10]

Sub-function keys

(from the top) [F1], [F2], [F3], [F4], [F5]

START switch [Alt] + [Ctrl] + [s] (press simultaneously)
STOP switch [AIt] + [t]
Program Menu display [Alt] + [p]
Home Menu display [Alf] + [h]
System Menu display [Alt] + [y]

TOS93 Series
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Changing values

To change the test voltage or other values, use the numeric keypad or the rotary knob. If you enter a value
with the numeric keypad, following input, press the ENTER key to confirm the value.

oltage

Use the numeric keypad or the rotary knob to change
the value.

Limit Voltage

5500V kv 1
Start/End Voltage
50 %

LUEnd Voltage State

On screens in which “Edit” is shown in the sub-function area, use the rotary knob to select the item you
want to change, and then press the Edit key or a numeric key to start changing the value. Procedures
using the Edit key are provided in this document.

Pressing Edit or a numeric key makes it possible to edit
e the value.

Power On

: e
- Watchdog
: 7 8 9
|- Screen Saver 0: Disable Edit
Delay(s] 60
|~ Key 4 5 6
Lock Level 3: High

|» Calibration
DUE[month]

12
0: Disable 1 2 3

When changing a setting, if there are multiple items you can choose from, select the item using the rotary
knob. If there is a number before the item name, you can also select using the numeric keypad.
Procedures using the rotary knob are provided in this document.

READY
Numeric keypad Rotary knob

0: Disable 1

1: Low
3: High
Calibration

2
DUE[month] 12 2: Medium

Protection Keep  0: Disable
Beeper
1: Enable

3: High

To confirm a value you entered, press the ENTER or Edit key. Procedures using the ENTER key are
provided in this document.

4 READY
’7- = Use ENTER or Edit to confirm the value.
o =

DUE[month] 12
Protection Keep  0: Disable
- Beeper

——

1: Enable
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Selecting the Test Mode

The TOS93 series has the following test modes. The tests that can be selected varies depending on the

model.

Test mode Description

AC withstanding This test evaluates whether the electrical insulation section of an electric product or
voltage (ACW) component has enough dielectric strength for the voltage to be handled.

DC withstanding This test evaluates whether the electrical insulation section of an electric product or

voltage (DCW)

component has enough dielectric strength for the voltage to be handled. This is
used when the EUT’s capacitive component is large and judging the dielectric
breakdown is difficult using ACW.

Insulation
resistance (IR)

This test evaluates whether the electrical insulation section of an electric product or
component has enough resistance for the voltage to be handled. There is a 7200 V
test and a-1000 V test (-1000 V test only on the TOS9300).

Earth continuity (EC)

This test evaluates the continuity of the protective connection of devices (Class |
devices) that are designed to ensure safety with basic insulation and protective
earth grounding. There is a DC test and an AC test.

Partial discharge (PD)

This test detects partial discharge before a dielectric breakdown is reached and
evaluates latent defects and deviations in manufacturing of components.

Leakage current (LC)

This test measures leakage current of parts that can be touched on a device and
evaluates the risk of electric shock. In leakage current test mode, measurements
can be made using the following three tests and meter modes.

Touch current

This test measures the current that flows from the enclosure of devices not

(TC) connected to protective ground through a simulated human body network to the
ground. If the measurement does not exceed the value assumed to be harmful to
human bodies as defined in safety standards or the like, the product meets the
electric shock prevention requirements.

Protective This test measures the current that flows through the protective conductor of

conductor current devices that are connected to protective ground. This test is also used to confirm

(PCC) the EUT’s compatibility to power distribution systems.

Patient leakage This test measures the current that flows from a wearable part of a medical

current instrument through a simulated human body network to the ground. If the

(Patient) measurement does not exceed the value assumed to be harmful to human bodies
as defined in safety standards or the like, the product meets the electric shock
prevention requirements.

Meter mode Like typical multimeters, the current and voltage across the LEAKAGE CURRENT

(Meter) A and B terminals on the front panel are measured and displayed. No judgment is

made based on reference values.

B Tests supported by each model

TOS9300 TOS9301 TOS9301PD TOS9302 TOS9303 TOS9303LC
ACW v v v v v v
DCW — v v — v v
IR v v v — v v
EC - - - v v v
PD - - v - - -
LC - - - - v
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Basic Operation | Selecting the Test Mode

Selecting the test mode

Select the test mode on the Function menu screen. The tests that can be selected varies depending on the

model.

1 On the Home menu screen, press HOME/FUNC.

Voltage

Limit Voltage

tage ge ca
e Limit Voltage.

5500V OkV 1 2

Start/End Voltage

50 %
Start/End Voltage State
OFF - OFF -
Frequency

50Hz

& Voltage Judgment

Measure

LAN

e. Vol

Test Voltage

3 2 5 Limit Voltage

Start/End
Voltage

Start Volt State
End Volt State
PeakVolt ov

Upper  0.01 mA Frequency
TestTime 02

Home

a
Route () Menu

Scale

Example: Home menu screen of ACW

The Function menu screen appears.

Test Voltage
Shouty

Test Voltage
ov

Test Current
15.0A

Test Current

3.0

Network

A

Network

pPCC-1

Network

|

Network
A

Upper
0.01mA
Upper
0.01mA
Upper
OFFQ
Upper
0.1000Q
Upper
0.1000 Q
Upper
0.1000m A
Upper
0.1000m A

LAN

Test Time
02s

Test Tim

Range
Auto

& Function
Menu

Example: TOS9303LC Function Menu

HOME/FUNC

3

2 On the Function menu screen, press a function key to select the test mode.

If you select IR, EC, or LC, press a sub-function key to select the sub test mode.

This completes the selection procedure.
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Withstanding Voltage and
Insulation Resistance Tests

Applicable models for AC withstanding voltage (ACW): All models

Applicable models for DC withstanding voltage (DCW): [IEEXIN, EEEIT), BEECEND.

Applicable models for insulation resistance (IR): HEELLN, BEED. CEETDY, IEEREND,

This chapter describes how to set test conditions, start tests, and view the results for ACW, DCW, and IR

tests.
The following flowchart shows the configuration and test steps.

| Set test conditions. | (p.53)
'
| Start a test. | (p.82)

|

| Finish the test andjudge.| (p.88)

Setting Test Conditions

This section describes the test conditions of AC withstanding voltage (ACW), DC withstanding voltage
(DCW), and insulation resistance (IR) tests and how to set the conditions.

Displaying the setup screen (Home menu)

1 On the Function menu screen (p.46), press ACW, DCW, or IR.

If you press IR, select the voltage range with the sub-function keys (7200 V or -1000 V) (excluding
the TOS9300).
The setup screen (Home menu) for the ACW, DCW, or IR test conditions appears.

READY

set

|
L]
5 5 O O \" kv 1 2 3 n 5 Limit Voltage

Start/End Voltage

Limit Voltage

50 % Start/End

Voltage
Start/End Voltage State
OFF - OFF

Frequency

Start Volt State
End Volt State

e
50Hz - nA Frequency

Home
Voltage judgment ime oute A
¥ 8 ° () Menu

Example: Home menu screen of ACW

Set the required conditions by referring to the description of test conditions (p.54).
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Description of test conditions

The test conditions you can set vary for ACW, DCW, and IR.
The following test conditions with a check mark can be used with the corresponding test.

ACW DCW IR Test condition Description See
4 4 v Test voltage Voltage to apply to the EUT. p.55
4 v v" Limit voltage Upper limit of voltage to apply to the EUT. p.56
4 4 v/ Start voltage Voltage 0.1 seconds after pressing the START switch  p.57
v 4 — End Voltage Voltage at the end of Fall Time. p.58
v - —  Frequency Test voltage frequency. p.59
4 v v Upper limit Current or resistance used as a reference for upper p.60
limit judgment

v v v" Lower limit Current or resistance used as a reference for lower p.61
limit judgment

- - v" Unit of criteria (Judge Type) The unit of upper and lower limits. p.62

- v v" Auto setting of the judgment Select the time (auto or manual) from when the START  p.63

delay (Delay Auto) switch is pressed until the upper limit judgment starts.

v v v Test time Time from when the voltage rise time has passed to the p.65
end of the test.

v v v Voltage rise time The time from when the START switch is pressed or from p.66
the start voltage to when the test voltage is reached.

v v —  Voltage fall time The time from a pass judgment until the voltage falls.  p.67

- v v" Discharge time The time for discharging the voltage residing in the p.68
high voltage charge area.

- v v Discharge when interlock is Discharges the voltage when the interlock is activated. p.69

activated (Discharge Interlock)

v v —  Current detection response  Response speed for detecting current (sensitivity). p.70

speed (Filter)

v v v" Grounding mode (GND) Select whether to include the current running through  p.71
the stray capacitance of test leads, tools, and the like in
measurements.

v — —  Current measurement mode Select whether to measure current in true rms values  p.73

(Current RMS) or measure by converting the mean-value responses
to rms values.
v v — Voltage measurement mode Select whether to measure voltage in true rms values  p.74
(Volt Measure) or peak values.
- — v Using the low-pass filter Stabilize measurements when measuring at high p.75

sensitivity or when the measurements are unstable and
hard to read.

4 v v Peak value display (Display Select whether to display the maximum value of p.76
Peakhold) current for the ACW test and DCW test, or the
minimum value of resistance for the IR test, during the
test and in the judgment result.

4 - —  Offset (Offset Real, Offset ~ Offset the real part and imaginary part of the current p.77
Imag) running through the stray capacitance of test leads,
tools, and the like.
- v v Offset Applies an offset to the current or resistance of test p.78
leads, tools, etc.
v v v" Checking the scanner contact Check the continuity between the test leads connected .79
(Contact Check) to the scanner and the EUT.
v 4 v Setting scanner channels Switches the connection (high, low, open) of each p.80
(Edit) channel of the scanner.
v v v Opening the scanner (All Set all channels of the scanner to open. p.81
Open)
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Test voltage

Set the voltage to apply to the EUT. You cannot specify a voltage that exceeds the limit voltage (p.56).

1 On the Home menu screen, press Voltage > Test Voltage.
A

Test Voltage Sets the Test Voltage. Vo ot be sef
R greater than the Limit Voltage.
‘ i\ Test Voltage

Limit Voltage

5500V 0kV 1 2 E] 4 5 Limit Voltage

Start/End Voltage

LAN

50 % Start/End

Voltage

Start/End Voltage State
OFF - OFF

Frequency

Start Volt State
End Volt State

PeakVolt ov
50Hz v Upper  0.01 mA Frequency
TestTime  02s

Measure
& Voltage Judgment Route  ZAN Home
Scale Menu

Example: Home menu screen of ACW

2 Use the numeric keypad or the rotary knob to enter the voltage.

ACW setting range: 0 V to 5500 V
DCW setting range: 0 V to 7500 V
IR setting range: 0 V to 1020 V (-1000 V test), 0 V to 7500 V (7200 V test)

This completes the setting.
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Limit voltage

Set the upper limit of the voltage to apply to the EUT. This prevents unnecessarily high voltage from being
applied to the EUT by mistake.

1 On the Home menu screen, press Voltage > Limit Voltage.

LAN

Test Voltage

Test Voltage

Limit Voltage

t er
s L tage.

‘ 0 2 3 Limit Voltage

Start/End Voltage

Start/End
Voltage
Start/End Voltage State

OFF - OFF = Start Volt State:
-~ End Volt State
Frequency
PeakVolt ov
50Hz - Upper  0.01 mA Frequency
TestTime  0.2's

Measure
¥ Voltage Judgment Route  ZAN Home
Scale Menu

Example: Home menu screen of ACW

2 Use the numeric keypad or the rotary knob to enter the voltage.

ACW setting range: 0 V to 5500 V

DCW setting range: 0 V to 7500 V

IR setting range: 0 V to 1020 V (-1000 V test), 0 V to 7500 V (7200 V test)
This completes the setting.

56 User’s Manual TOS93 Series



Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Start voltage

Set the voltage 0.1 seconds after the START switch is pressed as a percentage of the test voltage. If you
do not want to set the start voltage, set Start Voltage to off.

B When the start voltage is 50%

Start/End Voltage - - - - -

W N

TOS93 Series

Test status READY

Test Voltage - - - - - - -
100%

Output off

Rise Time

On the Home menu screen, press Voltage > Start Voltage.
Each time you press the Start Volt State key, the setting changes between Start Volt State and End

Volt State.

A

Test Voltage Start Vo
Output s Sta ge 0.1s afte
0 V Test Voltage

5500V L B i I

Start/End Voltage

i i Start/End
——— Voltage
Start/End Voltage State 0.15 —— Rise —&—Test —«

ON - OFF Start Volt State

Limit Voltage

. End Volt State
Frequency
PeakVolt ov
50Hz Upper  0.01 mA Frequency
TestTime  02s

Measure
¥ Voltage Judgment Route A
Scale

Home
Menu

Example: Home menu screen of ACW

Turn the rotary knob to select ON or OFF.

If you select ON, press Start/End Voltage, and then use the numeric keypad or the

rotary knob to enter a percentage value.

Test Voltage Start Voltag;
Output is Start Voltage 0.1
0 \ Test Voltage

Limit Voltage

5500V L B o

Start/End Voltage

9 ] | Start/End
——— / ° i Voltage
Start/End Voltage State 0.15 —— Rise —&—Test —«

ON - OFF o Start Volt State

End Volt State

Frequency
PeakVolt ov

50Hz Upper  0.01 mA Frequency
TestTime  02s

Measure
¥ Voltage Judgment Route A
Scale

Home
Menu

This completes the setting.
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Start/End Voltage - -

End Voltage

B When Start/End Voltage is set to 50%

Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Teststatus  TEST l FALL

\

Output off

! Fall Time

On the Home Menu screen, press Voltage.

Press End Volt State repeatedly until End Volt State is selected.
Each press of the key switches between Start Volt State and End Volt State.

Test Voltage

0 V t\m’e le. Test Voltage
5500 v ‘ _ ; —

Start/End Voltage i

50 % Start/End
| Voltage
Start/End Voltage State Rise —

§ [ g—
OFF - |OFF EI Start Volt State
. . End Volt Statel
Frequency
Peakvolt ov
50Hz - Upper  0.01 mA Frequency
TestTime 025

Limit Voltage

Measure
¥ Voltage Judgment Route A\ Home
Scale Menu

Example: Home Menu screen of ACW

Turn the rotary knob to select ON or OFF.

Set a voltage to finish Fall Time (p.67) in percentage to the Test voltage. Once the voltage has reached
End Voltage, it will fall to around 0 V in 0.1 sec.

This command is valid when both Start Volt State (p.57) and Fall Time (p.67) are set to ON. If you do not
want to set the end voltage, set End Volt State to off.

If you select ON, press Start/End Voltage, and then use the numeric keypad or the

rotary knob to enter a percentage value.

Test Voltage

Test Voltage

E T vt

Start/End Voltage

Limit Voltage

9 ! ; Start/End
7| o v 1 Voltage
Start/End Voltage State 0.15 <o Rise - Test b Fall —e 0.1

ON - ON = Start Volt State
End Volt State

Frequency
PeakVolt ov

50Hz - Upper  0.01 mA Frequency
TestTime  02s

Measure
¥ Voltage Judgment Route A\ Home
Scale Menu

This completes the setting.
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Frequency

This can be set only for AC withstanding voltage (ACW) tests.

Set the test voltage frequency to 50 Hz or 60 Hz. [W50Hz /Az60Hz] appears during testing according to the

setting.

1 On the Home menu screen, press Voltage > Frequency.

Test Voltage

Limit Voltage

5500V

Start/End Voltage A | H

50 % 3
Start/End Voltage State Rise . Test—

OFF - OFF
A PeakVolt
50Hz Fl Upper

Test Time

Measure

¥ Voltage J
Scale

LAN

Test Voltage

Limit Voltage
Start/End
Voltage

Start Volt State
End Volt State

4\ Home
() Menu

Turn the rotary knob to change the value.

This completes the setting.
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Upper limit

Set the reference current or resistance for upper limit judgment. If current greater than or equal to Upper is
measured, upper limit judgment (Upper-FAIL) results. In insulation resistance (IR) tests, you can set Upper
to off if upper limit judgment is not necessary.

In IR tests, the criteria can be set in terms of resistance or current (p.62).

(NOTE) Normally, even a good EUT will have a certain degree of leakage current. In IR tests, setting

\ "~ UPPER slightly greater than the resistance of the EUT is useful in detecting EUT errors,
breaks in the test leads, and poor connections, enabling you to perform highly reliable
testing.

1 On the Home menu screen, press Judgment > Upper.
In IR tests, Upper switches between on and off each time you press the Upper key.

OomA 20

TestVolt ov
TestTime 02s

Measure
celiE Route /ﬁ‘ enu
Scale Menu

Example: Home menu screen of ACW

] READY

LOW Ay

Upper Sets in judgment. If current
eq|

T ACC or re: equal to upper .
\ OFF o i - Upper-FAIL judgment s made. Switch between on and off.
Lower

O-OO]-G Q 1kQ 100k 10M 1G 100G .

OON @OFF
Judge Delay

0 1s Delay Auto

O®ON OOFF

Judge Type
o[al e[A]

TestVolt ov Range
TestTime  02's Q[Gal e[Ma]

Measure Home
Voltage 2 Judgment. Route a
- Scale A Menu

Example: Home menu screen of IR

2 Use the numeric keypad or the rotary knob to enter the current or resistance value.

ACW setting range: 0.01 mA to 110.00 mA
DCW setting range: 0.01 mA to 21.00 mA
IR setting range: 0.001 MQ to 100.000 GC, 0.000 1 mA to 1.0100 mA

This completes the setting.
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Lower limit

Set the reference current or resistance for lower limit judgment. If current less than or equal to Lower is
measured after the voltage reaches the test voltage, lower limit judgment (Lower-FAIL) results. To disable

lower

limit judgment, set Lower to off.

In insulation resistance (IR) tests, the criteria can be set in terms of resistance or current (p.62).

(NOTE)

Normally, even a good EUT will have a certain degree of leakage current. In ACW or DCW
tests, setting the limit slightly less than the leakage current of the EUT is useful in detecting
EUT errors, breaks in the test leads, and poor connections, enabling you to perform highly
reliable testing.

TOS93 Series

On the Home menu screen, press Judgment > Lower.

TestVolt ov
TestTime 02s

Measure
Voltage Time Route A\ Home
Scale Menu

Example: Home menu screen of ACW

Press Lower to switch between on and off.
Lower switches between on and off each time you press the key.

If you select on, use the numeric keypad or the rotary knob to enter the current or
resistance value.

ACW setting range: 0.00 mA to 109.99 mA
DCW setting range: 0.00 mA to 20.99 mA
IR setting range: 0.000 MQ to 99.999 GQ, 0.0000 mA to 1.0099 mA

This completes the setting.
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Unit of criteria (Judge Type)

Set the unit of the upper limit (p.60) or lower limit (p.67) for insulation resistance (IR) tests to resistance or
current.

1 On the Home menu screen, press Judgment > Judge Type.

If the Judge Type key is not displayed, press Upper or Lower to display it. Each time you press
Judge Type, the unit of Upper and Lower values switch between Q and A.

LAN

Upper Sets imit used in judgment. If current

o FF Q or resistance le: or equal to lower -
limit is detected, r-FAIL judgment is made.
s ae Judg "29¢ @oN OOFF
Lower

(S e | Lowe
‘ IG Q Ta ook 10M 16 100G [H. UWOrOFF
Judge Delay

0 s Delay Auto

®ON OOFF

Judge Type
Olal @[a]

TestVolt ov Range
TestTime 0.2s 0[GQ] @[Ma]

Measure
celiE Route /ﬁ‘ enu
Scale Menu

2 If you select resistance ([Q]), press Range to select the unit.

If the Range key is not displayed, set Upper or Lower to on to display it. Each time you press the
key, the unit of Upper and Lower values switch between GQ, and MQ.

LAN

Upper ets ed in judgment. If current

O esistanc or equal to lower .
Tesista . pper
-FAIL judgment is made.
FF o i odament s made. g PP
Lower

(S e | Lowe
‘ IG Q Ta ook 10M 16 100G [H. UWOrOFF
Judge Delay

0 s Delay Auto

®ON OOFF

Judge Type
Olal @[a]

TestVolt ov Range
TestTime 0.2s 0[GQ] @[Ma]

Measure
Voltage 2 Judgment Route A\ Home
Scale Menu

This completes the setting.
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Auto setting of the judgment delay (Delay Auto)

This can be set only in DC withstanding voltage (DCW) and insulation resistance (IR) tests.

When the test voltage is applied to an EUT with a capacitive component, a large charge current may flow
until charging is completed. Judgment errors due to the effects of the charge current can be prevented by
setting a delay (Judge Delay) from when the START switch is pressed to when upper limit judgment is
started.

Set Delay Auto to on or off to select auto or manual setting of the judgment delay.

Value Description

ON Upper limit judgment will start automatically when the voltage reaches the test voltage and
judgment becomes possible. If the output voltage is 200 V or more and the voltage rise rate is
less than approximately 1 V/s before the judgment starts, UPPER FAIL" occurs, and the test
ends. Problems can be discovered quickly such as when the EUT is shorted.

OFF Set the judgment delay (Judge Delay) manually. Refer to the following, and set a delay shorter
than the sum of Voltage rise time (p.66) and Test time (p.65).

1 In an IR test, if Judge Type is set to Q, LOWER FAIL will occur.

(NOTE ) In a insulation resistance (IR) test, consider the following:
» Making judgments on 200 pA or less requires at least 3 seconds after the rise time ends.

» Making judgments when the low pass filter (p.75) is set to on requires at least 10 seconds
after the rise time ends.

B When Judge Delay is longer than Rise Time

Teststatus ~READY |  RISE ! TEST

| I
I
1 |

TestVoltage - - - - - - -F - —————— -~ :
I

| !

I .

Output off : :;ow‘er judgment begins.
I
/: Rise Time ! : Upper judgment begins.
Press START. | !
! Judge Delay ‘

B When Judge Delay is shorter than Rise Time

Teststatus READY | RISE TEST

TestVoltage - - - - - - - - L oo oo oo

Output off /‘
I I
Press START. | Rise Time . "

e ——.
'Judge Delay AN

Lower judgment begins.

Upper judgment begins.
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1 On the Home menu screen, press Judgment > Delay Auto.

£ EAD

Upper

test start and judgment.

o FF Q gins when the udge Delay time -

@®ON OOFF

0.001G o e

OON @OFF
Judge Delay

‘ H : Delay Auto
= : OON @OFF

TestVolt
TestTime

2s
Measure

Voltage 4 Judgment a Home
Scale Menu

Example: Home menu screen of IR

Lower

2 Press Delay Auto to switch between ON and OFF.
Delay Auto switches between on and off each time you press the key.

3 If you select off, use the numeric keypad or the rotary knob to enter the time.
Setting range: 0.1s to 100.0 s
This completes the setting.
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Test time

Set the test time to on or off.

Value

Description

ON

Set the time from when the Voltage rise time (p.66) has passed to the end of the test. If upper
limit judgment (Upper-FAIL) or lower limit judgment (Lower-FAIL) does not occur during a test,
the test will result in PASS. For insulation resistance (IR) tests, making judgments at 1 yA or
less requires the test time to be at least 1.0 second.

OFF

The test continues until the STOP switch is pressed. Pass judgments are not made.

TOS93 Series

On the Home menu screen, press Time > Test Time.

LAN

e rise time

e specified S
®ON OOFF

Rise Time

Fall Time
®ON OOFF

TestVolt ov
Upper 0.01 mA

Measure
Voltage Judgment Route  ZAN Home
Scale Menu

Example: Home menu screen of ACW

Press Test Time to switch between on and off.
Test Time switches between on and off each time you press the key.

If you select on, use the numeric keypad or the rotary knob to enter the time.

Setting range: 0.1s to 1000.0 s
This completes the setting.
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Voltage rise time

Set the time from when the START switch is pressed until the test voltage (p.55) is reached or the time for
the voltage to change from the start voltage (p.57) to the test voltage.

1 On the Home menu screen, press Time > Rise Time.

LAN

Test Time

Test Time

OON @OFF
Rise Time

Fall Time " :

OFF s T'

®ON OOFF

TestVolt ov
Upper 0.01 mA

Measure
Voltage Judgment Roste @ Home
Scale Menu

Example: Home menu screen of ACW

2 Use the numeric keypad or the rotary knob to enter the time.
Setting range: 0.1s to 200.0 s
This completes the setting.
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Voltage fall time

This can be set only for AC withstanding voltage (ACW) and DC withstanding voltage (DCW) tests.

Set the time for the voltage to fall from the test voltage to around 0 V or to Start/End Voltage (p.58) after
PASS judgment.

In DCW tests, a transition is made to Discharge time (p.68) after the fall time ends. If Fall Time is set to off
and a fail judgment occurs or the STOP switch is pressed during the test, discharge starts immediately
without transitioning to Fall Time.

1 On the Home menu screen, press Time > Fall Time.

LAN

Test Time

Test Time
OON @OFF

Rise Time
Rise Time
Fall Time

Fall Time
OON @OFF

TestVolt ov
Upper 0.01 mA

Measure
Voltage Judgment Route  ZAN Home
Scale Menu

Example: Home menu screen of ACW

2 Press Fall Time to switch between on and off.
Fall Time switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the time.
Setting range: 0.1s to 200.0 s
This completes the setting.
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Discharge time

This can be set only in DC withstanding voltage (DCW) and insulation resistance (IR) tests.

During a test, the EUT, test leads, test probes, output terminals, and other peripheral components are
charged to a high voltage. Set the time for discharging the voltage remaining in the high voltage charge
area after the test ends. If voltage remains even after the set discharge time elapses, discharge continues
until the voltage reaches 30 V.

In DCW tests, discharge starts after Voltage fall time (p.67) is finished. If Fall Time is set to off and a fail
judgment occurs or the STOP switch is pressed during the test, discharge starts immediately without
transitioning to Fall Time.

B Estimated discharge time

The time required to discharge the built-up electrical charge varies according to the test voltage and the
properties of the EUT.

The time that this product requires to discharge the voltage from its internal capacitors down to 30 V is as
follows:

* When an EUT is not connected: 16 ms for a DCW test, 1.5 ms for an IR test

* When an EUT with a input capacitance of 0.05 pF is connected: 50 ms for a DCW test, 6 ms for an IR
test

B Setup procedure

1 On the Home menu screen, press Time > Discharge Time.

N} IR-1000_

Test Time

Test Time
OON @OFF
Rise Time
B Rise Time

Minimun Discharge Time

| S ) Discharge
N S | : Time
Discharge InterLock — Test—— :

ON - Discharge
InterLock

TestVolt ov
Lower 1.00 MQ

Measure
Voltage Judgment © Time Route A\ Home
Scale Menu

Example: Home menu screen of IR

2 Use the numeric keypad or the rotary knob to enter the time.
Setting range: 0.0 s to 100.0 s
This completes the setting.
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Discharge when interlock is activated (Discharge Interlock)

This can be set only in DC withstanding voltage (DCW) and insulation resistance (IR) tests.

During a test, the EUT, test leads, test probes, output terminals, and other peripheral components are
charged to a high voltage. Set whether to discharge the voltage remaining in the high voltage charge area
if the interlock is activated (p.239) during a test.

Value Description

ON The voltage remaining in the high voltage charge area is discharged if the interlock is activated
during a test. Use this when you do not want the voltage to remain if the interlock is activated,
such as when a capacitive EUT is connected.

OFF The output’s high voltage relay is opened to shut off the output if the interlock is activated.

1 On the Home menu screen, press Time > Discharge Interlock.

-
N} IR 1000

Test Time el ‘ON or OFF during Interlock.

: uring Interlock
0,2 S on harge during Interlock og:ft;"gi;
Rise Time

0.1s B Rise Time

Minimun Discharge Time

O . 0 s — Discharge

Time

Discharge InterLock charge—

ON EI Discharge
e InterLock

TestVolt ov
Lower 1.00 MQ

Measure
Voltage Judgment © Time Route A\ Home
Scale Menu

Example: Home menu screen of IR

Turn the rotary knob to change the value.
This completes the setting.
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Current detection response speed (Filter)

This can be set only for AC withstanding voltage (ACW) and DC withstanding voltage (DCW) tests.

Set the response speed (sensitivity) for detecting the current when making upper limit judgments. An icon
appears during testing according to the setting.

Value

Description

Icon

LPF (Low Pass Slow
Filter)

Mean-value response type current detector. This is equivalent to the
current detection response of Kikusui's general-purpose AC withstanding
voltage testers. This setting is suitable for detecting dielectric breakdown
defined in safety standards. It is used for performing withstanding voltage
tests on general electronic devices and electronic components. This
setting makes it difficult to detect corona discharge and the like, which are
not considered to be dielectric breakdown in typical safety standards.

Medium

Fast

With a mean-value response type current detector closer to peak detection,
the response is faster than the Slow setting. Because the upper limit
judgment detection speed is fast, this setting is suitable for performing
withstanding voltage tests on compact electronic components and other
EUTs prone to dielectric breakdown. But, because current may be detected
for corona discharges and other instantaneous discharges and discharges
with high frequency components, this setting may not be suitable for
reproducible withstanding voltage tests.

HPF (High
Pass Filter)

Slow

Fast

Extremely small discharges such as corona discharges will be detected
but reproducibility will be low.

[LpE |

1 On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

Current RMS

TrueRMS
Volt Measure
RMS

Display Peakhold

OFF

Voltage Judgment

GND
Current RMS
Volt Measure

Display
Peakhold
Ll Measure Home

Ti Rout A
ime oute A% 20

Scale

Example: Home menu screen of ACW

2 Press Filter to switch between LPF and HPF.
Each time you press the key, the setting changes between LPF and HPF.

Current RMS
TrueRMS
Volt Measure
RMS

Display Peakhold

OFF

Voltage Judgment

GND
Current RMS

Volt Measure

Display
Peakhold

Ll Measure

Time Route
Scale

4\ Home
() Menu

Turn the rotary knob to change the value.
This completes the setting.
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Groundin

Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

g mode (GND)

Select whether to include the current running through the stray capacitance (p.321) of test leads, tools,
and the like in measurements. An icon is shown in the upper right of the display according to the setting.

Value  Description Icon
Low Measures by including the current running through the stray capacitance across test leads or ol
tools and ground and the current running through the insulation resistance. Tests can be
performed safely without the risk of shorting the ammeter.
Guard  High-sensitivity high-precision measurement is possible because the current running through the -
stray capacitance across test leads or tools and ground and the current running through the
insulation resistance are excluded from measurement. Use this mode only when the EUT and
tools and the like are completely floating. If one end of the EUT is grounded to earth or if the LOW
terminal and chassis are shorted, the ammeter will be shorted. This is extremely dangerous.
AWARMNG « If there is a possibility that the EUT or tools and the like will be grounded or if you
are uncertain about it, do not set GND to Guard. Doing so is extremely dangerous
because the ammeter will be shorted and will not be able to measure current.
* If you set GND to Guard, do not connect measuring instruments that are grounded
at one end (e.g., Kikusui 149-10A High Voltage Digital Voltmeter, TOS1200 Current
Calibrator) to this product. Doing so is extremely dangerous because the ammeter
will be shorted and will not be able to measure current.
(NOTE) Using the product in a high humidity environment when GND is set to low will adversely

affect the measurement accuracy in insulation resistance tests. If the grounding mode (GND)
is set to low in a high humidity environment, the current will leak to the ground from the high-
voltage wiring sections inside the product and the high-voltage wiring sections between the
product and the EUT. This leakage current ranges from several nA to several tens of pA
depending on the usage and wiring conditions of the optional TOS9320 high voltage
scanner. The effects of leakage current can be reduced by making measurements with the
offset enabled.

B When set to Low (example of ACW)

Stray capacitance and Stray capacitance and
insulation resistance of insulation resistance of

.”_1

T0S93 test leads, tools, etc. T0S93

[] EUT -"FD
.- v

test leads, tools, etc.

HIGH

Ammeter LOW

Low

O
@)
AN Set tlo

Can be used with a grounded EUT Can be used with a ungrounded EUT

TOS93 Series
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

B When set to Guard (example of ACW)

TOS93
HIGH
©

Ammeter LOW

L

O
\ Set tg

Stray capacitance and insulation
resistance of test leads, tools, etc.

-
i i
=4 =4
i |
= || |euT| =
?.__' ?.__'
l i
£ £
Guard Do not ground the EUT.

Can be used only with a ungrounded EUT

B Setup procedure

-

I

Devices that
are grounded
at one end

EUT

Ammeter

Do not devices that are grounded at one end

On the Home menu screen, press Measure repeatedly until Measure is selected.

Each time you press the key, the setting changes between Measure and Scale.

A

Low Pass Filter
‘Slow

GND

Low

Current RMS
TrueRMS
Volt Measure
RMS

Display Peakhold

OFF

Voltage J

Example:

A

Low Pass Filter
Slow

GND

‘ Low

Current RMS
TrueRMS
Volt Measure
RMS

Display Peakhold

OFF

Voltage Judgment

LAN

Filter
@LPF OHPF

GND
Current RMS

Volt Measure

Display
Peakhold

Ll Measure

Scale

Home
Ti Rout A
ime oute A O

Home menu screen of ACW

LAN

READY

w terminal. Guard
guard point. Please
EUT is grounded

Low mox
mode connect

i Filter

OLPF @HPF

Current RMS

Volt Measure

Display
Peakhold

Ll Measure

Scale

Home
Menu

a

This completes the setting.
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Press GND, and then turn the rotary knob to change the value.

TOS93 Series



Current measurement mode (Current RMS)

This can be set only for AC withstanding voltage (ACW) tests.

Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Sets the current measurement mode. An icon appears during testing according to the setting.

Value Description Icon
TrueRMS Measures in true rms values.
Average Measures by converting the mean-value responses to rms values.

-

TOS93 Series

On the Home menu screen, press Measure repeatedly until Measure is selected.

Each time you press the key, the setting changes between Measure and Scale.

LAN

A

Low Pass Filter el g t eec
‘Slow " Sy for £€ i Filter
— =c = : @LPF OHPF

GND

Low GND

Current RMS

TrueRMS Current RMS
Volt Measure ne .

RMS Volt Measure
Display Peakhold

OFF Display
Peakhold

Ll Measure
Voltage Judgment Route A\ Home
Scale Menu

Press Current RMS, and then turn the rotary knob to change the value.

LAN

Low Pass Filter . measurement methods.
€ Filter

Slow
OLPF @HPF

GND
Low . GND

Current RMS
s J T
TrueRMS J Current RMS

Volt Measure

RMS i Volt Measure
Display Peakhold

OFF Display

Peakhold

/ﬁ‘ Home

Voltage udgment Time Route
g Judg Tl Menu

This completes the setting.
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Voltage measurement mode (Volt Measure)

Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

This can be set only for AC withstanding voltage (ACW) and DC withstanding voltage (DCW) tests.
Sets the voltage measurement mode. An icon appears during testing according to the setting.

Value Description Icon

RMS (ACW only) Measures in true rms values.
Average (DCW only) Measures in average values.
Peak Measures in peak values.

1 On the Home menu screen, press Measure repeatedly until Measure is selected.

Each time you press the key, the setting changes between Measure and Scale.

A

Low Pass Filter
‘Slow
GND

Low
Current RMS
TrueRMS
Volt Measure
RMS

Display Peakhold

OFF !
Ll Measure

Voltage J Time
Scale

LAN

Filter
@LPF OHPF

GND
Current RMS

Volt Measure

Display
Peakhold

4\ Home
() Menu

Example: Home menu screen of ACW

2 Press Volt Measure, and then turn the rotary knob to change the value.

A

Low Pass Filter
Slow

GND

Low

Current RMS
TrueRMS
Volt Measure
RMS

Display Peakhold

OFF

Voltage Judgment Time
Scale

This completes the setting.
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LAN

Filter
OLPF @HPF

GND

Current RMS

Volt Measure

Display
Peakhold

4\ Home
() Menu
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Using the low-pass filter

This can be set only in insulation resistance (IR) tests.

Turning the low-pass filter on stabilizes measurements when measuring at high sensitivity or when the

measurements are unstable and hard to read. If the low pass filter is set to on, [BEPE | appears during
testing.

(NOTE) Because the response will be slow if the low pass filter is set to on, making judgments will
) i require at least 10 seconds after the rise time ends. Judgments may not be accurate if the
time until a judgment is made is short.

1 On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

LAN

M) IR-1000_

GND e ow terminal. Guard
D and guard point. Please
Low when EUT is grounded.

Low Pass Filter

OFF Low Pass Filter
Display Peakhold h

OFF I 2 : Display

Peakhold

Home

Voltage udgment
9 et Menu

2 Press Low Pass Filter, and then turn the rotary knob to select ON or OFF.
Co]

GND n resistance measurement
sponse time will slow down,
Low 0 est time to 1[s] or higher. GND

LAN

Low Pass Filter

[oFF RS
Display Peakhold Y

OFF Display
Peakhold

Voltage Judgment Time a Home
Scale Menu

This completes the setting.
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Peak value display (Display Peakhold)

When Display Peakhold is set to on, the maximum value of current is displayed during the test and in the
judgment result for the AC withstanding voltage (ACW) and DC withstanding voltage (DCW) tests.

For the insulation resistance (IR) test, the minimum value of resistance is displayed during the test and in
the judgment result.

i ACW

Voltage QETREEIEN FHEs SETEBIEB oo

0 Maximum 0.480 ya i Peak value

U T e e e E T )

1.0450«w 10.480.

OkV 1 2 5 OmA 20 80 100

Elapsed Time Real 10.440 a
10.2, ‘

Imaginary 908.0 HA

L Re

Test Level

1 On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

V. ACW

Low Pass Filter Select U-FAIL judgment res;

This affects sensitivity for detection o :
‘5|0W discharge and breakdown in th 2 @Lp:“‘SHPF
GND

Low GND
Current RMS

TrueRMS Current RMS
Volt Measure

RMS Volt Measure
Display Peakhold

OFF Display
Peakhold
.ul Measure
— a Home

Voltage Judgment Time Route
Scale Menu

Example: Home menu screen of ACW

2 Press Display Peakhold, and then turn the rotary knob to select ON or OFF.
A READY

Low Pass Filter Display Peakhold ON will display the
maximum current value during test.
Slow

GND
Low

- n
GND

Current RMS ‘WWM‘VV,M\;

TrueRMS .

Volt Measure

Filter
OLPF @HPF

Current RMS

RMS Volt Measure

Display Peakhold

OFF Display
S — Peakhold

/ﬁ‘ Home

Voltage Judgment Time Route
Scale Menu

This completes the setting.
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Offset (Offset Real, Offset Imag)

This can be set only for AC withstanding voltage (ACW) tests.

You can set the real part (Offset Real) and imaginary part (Offset Imag) of the offset for the current running
through the stray capacitance of test leads, tools, and the like. If the offset is set to on, appears
during testing.

The offset current is recorded in terms of a resistance in the product. The actual offset current is calculated
from the resistance and test voltage. Because the resistance resolution is 100 Q, an error may occur in the
measured value.

1 On the Home menu screen, press Scale repeatedly until Scale is selected.
Each time you press the key, the setting changes between Measure and Scale.

Offset Imag

Offset
®ON OOFF

Open
en chapging voltage

ﬂ Home

Voltage udgment
9 et Menu

2 Press Offset to switch between on and off.
Offset switches between on and off each time you press the key.

LAN

TOS93 Series

Offset Imag

0.0000m A

Open
Open

% Impedancy

Measure

/7 Scale

Voltage Judgment Time

Offset Real

Offset Imag

Auto Measure

en changing voltage

Home
Route 44 Many

If set to ON, set the Offset Real and Offset imag values according to the following

procedure.

Purpose

Operation

Measure the Offset Real and Offset
Imag values to set them automatically.

Press Auto Measure. Use the rotary knob or numeric keypad to
enter the test voltage. Connect test leads to this product, and
open the test leads. Press START. When the measurement
stabilizes, press STOP.

The Offset Real and Offset imag values are set automatically.

Set the Offset Real value manually.

Press Offset Real, and then use the numeric keypad or the
rotary knob to enter the value. Setting range: 0.0000 mA to
10.0000 mA

Set the Offset imag value manually.

Press Offset imag, and then use the numeric keypad or the
rotary knob to enter the value. Setting range: 0.0000 mA to
10.0000 mA

This completes the setting.
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Offset

This can be set only in DC withstanding voltage (DCW) and insulation resistance (IR) tests.

An offset can be applied to the current or resistance of test leads, tools, etc. If the offset is set to on,
appears during testing.

The offset current is recorded in terms of a resistance in the product. The actual offset current is calculated
from the resistance and test voltage. Because the resistance resolution is 100 Q, an error may occur in the
measured value.

1 On the Home menu screen, press Scale repeatedly until Scale is selected.
Each time you press the key, the setting changes between Measure and Scale.

M} IR-1000_

Offset
COON  ®OFF

Offset Current 0.00nA

[ Home
Volt dgment Ti Rout a
oltage Judgmen ime J oute ') Menu

Example: Home menu screen of IR

2 Press Offset to switch between on and off.
Offset switches between on and off each time you press the key.

Offset
®ON OOFF

Range
0[ca] @[MQa]

Offset Current 0.00nA

Auto Measure

Measure
/ﬁ‘ Home

Menu

Voltage Judgment Time Route

3 If set to ON, set the Offset value according to the following procedure.

Purpose Operation

Measure the Offset value to Press Auto Measure. Use the rotary knob or numeric keypad to enter

set it automatically. the test voltage. Connect test leads to this product, and open the test
leads. Press START. When the measurement stabilizes, press STOP.
The Offset value is set automatically.

Set the Offset value manually. Use the numeric keypad or the rotary knob to enter the value. For IR
tests, the unit of resistance changes each time you press Range.
DCW setting range: 0.0000 mA to 10.0000 mA
IR setting range: 0.001 MQ to 2000.0 GQ

This completes the setting.
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Checking the scanner contact (Contact Check)

Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Use this function when the TOS9320 high voltage scanner option (p.330) is connected.

You can check the continuity between the test leads connected to the scanner channel set to High or Low
and the EUT. When Contact Check is set to ON, “CHECK” will appear on the display, and continuity will be
confirmed before the test voltage is applied after the START switch is pressed. When the continuity is

confirmed, the test will begin.

The following equation can be used to calculate the execution time of a contact check.

Execution time = 50 ms + 30 ms x (number of channels set to High or Low)
For information on typical timing charts, see “Contact check operation” (p.322).

-

On the Home Menu screen, press Route.

nner distributes the test voltage from TOS93
t points. Each channel can be set to an electric po

Contact Check
@®ON OOFF

Scannerd Edit

All
Open

Scanner 1 :Ope! (o7 0:Open
Scanner 2 i 0:0pen 0:0pen
Scanner 3 e 0:0pen 0:0pen
Scanner 4 5 0:0pen 0:0pen

™
e /ﬁ‘ enu
Scale Menu

Example: Home menu screen of ACW

Voltage J

Press Contact Check to switch between on and off.
Each time you press the key, Contact Check toggles between on and off.

LAN

Contact Check
OON @OFF

Edit

Contact Check OK Contact-FAIL Al
Route Open
CH1 3 CH4
Scanner 1 :Opel 0:0pen 0:Open 0:0pen
Scanner 2 0:0pen 0:0pen
Scanner 3 :Ope 0:0pen 0:0pen
Scanner 4 ! 0:Open 0:Open 0:Open
@ Contact Check

Measure
& Route /ﬁ‘ Home
Scale Menu

Voltage Judgment

This completes the setting.

If continuity cannot be confirmed

TOS93 Series

“Contact-FAIL” will appear in the top area of the display. The U FAIL and L FAIL signals of SIGNAL
I/O Connector (p.235) will be set to on simultaneously. On the scanner side, the LED of the corre-

sponding channel lights orange. Check that the test leads are connected properly.
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Setting scanner channels (Edit)

Set the scanner channels when the TOS9320 high voltage scanner option (p.330) is connected.

Set each scanner channel connection to High, Low, or Open.

(NOTE)

To make the association between the connected test lead and channels clear, affix the
channel labels supplied with the scanner to the test leads.

On the Home menu screen, press Route.

The scanner distributes the test voltage from TOS9
test points. Each channel can be set to an electric p
(high, low, or open).

Scannerl

Route

Scanner 1
Scanner 2
Scanner 3
Scanner 4 :Open

Voltage J

Scanner2

0:0pen
0:0pen

16 channels of
your choice

Scanner3

CH4
0:Open
0:0pen
0:0pen
0:Open

Measure

Scale

Contact Check
@®ON OOFF

Scannerd

O Contact Check

/ﬁ‘

Edit

All
Open

Home
Menu

Example: Home menu screen of ACW

Use the rotary knob and the arrow (4/») keys to select a channel, and then press

Edit.

V. ACW

The scanner distributes the test voltage from TOS9

(high, low, or open).

Scannerl Sca

Route
CH1
Scanner 1 0:0pen  ~
Scanner 2 0:Open
Scanner 3 0:0Open
Scanner 4 0:0pen

Voltage Judgment

pen
0:0pen
0:0pen

16 channels of
test points. Each channel can be set to an electric potential of your choice

CHa
0:Open
0:Open
0:Open
0:0pen

Measure

Scale

Contact Check
@®ON OOFF

Scannerd

O Contact Check

/ﬁ‘

Edit

Open

Low

High

Home
Menu

3 Use the sub-function keys to select Open, Low, or High and press ENTER.

To continue the settings, repeat step 2 and step 3.
This completes the setting.
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Withstanding Voltage and Insulation Resistance Tests | Setting Test Conditions

Opening the scanner (All Open)

Use this function when the TOS9320 high voltage scanner option (p.330) is connected.
You can set all channels of the scanner to open.

1 On the Home menu screen, press Route > All Open.

nner distributes age from TOS9 & channels
nts. Each channel to an electric ur choice @
@®ON OOFF

Scannerl Sca r2 Scanner3

Scannerd Edit

All
Route Open
CH4

0:Open

0:0pen

Scanner 3 0:0pen 0:0pen

Scanner 4 0:0pen 0:0pen

Scanner 1
Scanner 2

O Contact Check

Measure
Voltage Judgment sroute P Home
Scale Menu

Example: Home menu screen of ACW

This completes the setting.
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Withstanding Voltage and Insulation Resistance Tests

Starting a Test

We recommend that you perform a pre-test inspection (p.279) before executing a test.

Output time limit

When withstanding voltage tests are performed consecutively, output time limit and rest time may become
necessary depending on the upper limit.

The following table shows the output time limit and rest time that are necessary when the ambient
temperature is 40 °C or less. If you exceed the limit, the temperature of the output section may increase.
This may cause the protection function to be activated and “OVER HEAT” to be indicated on the display. If
this happens, stop testing and wait for the temperature to return to normal by referring to the rest time. If
“READY” is displayed in the upper right of the display when you press the STOP switch, the temperature is
back to normal.

Test mode Upper limit (i) Output time! limit Rest time

AC withstanding i <50 mA No limit Not necessary

voltage (ACW) 50mA<i<110mA 30 min. max. At least the length of time the voltage
was output

DC withstanding i<5mA No limit At least judgment delay (Judge Delay)?

voltage (DCW) ; - -

5mA<i<20mA 10 min. max. At least the length of time the voltage
was output
1 Includes the voltage rise time, test time, and voltage fall time.

2 If Delay Auto (p.63) is set to on, rest time is not necessary.
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Withstanding Voltage and Insulation Resistance Tests | Starting a Test

Starting a test

AWARNWG Risk of electric shock.
* While the DANGER LED is lit, do not touch the EUT, test leads, test probes, output

terminals, or other peripheral components.
* When performing a test, be sure to wear rubber gloves for electrical work.

Check that the product is correctly connected to the EUT.

=N

2 Check that “READY” is shown on the display, and then press START.

A READY SR :cADY icon

Test Voltage S Voltage. Voltage e sel
B - nnl g han the Limit Voltage.
| STARTA

Limit Voltage
5 500 \ okv 1 2 3 4 5 Limit Voltage

Start/End Voltage

50 % Start/End

Voltage

Start/End Voltage State

OFF ~ OFF - Start Volt State
e o End Volt State

Frequency

PeakVolt 2121 v
50Hz - Upper  0.01 mA Frequency
TestTime 025

Measure
¥ Voltage Judgment Route  ZA% Home

Scale Menu

Example of ACW

The DANGER LED lights, and the test starts.
If the test does not start, see “Unable to start a test” (p.336).

If you want to start another test after the test finishes, set a rest time (p.82) between tests as
necessary.
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Withstanding Voltage and Insulation Resistance Tests | Starting a Test

Operation after a test starts

Shown below are examples of operation after a test starts.

W Example of an ACW test (PASS judgment)

Test ] T T T
Status READY ! RISE : TEST : FALL | PASS Start Voltage: ON
| I I A .
| DANGERLED lit ' | Test Time: ON
Test Vot | | | Rise Time: ON
estyolage ==t 2 ‘ ‘ | Fall Time: ON
Start Voltage - - - - - ; ;
I I
Output off ‘ | ! | ‘
I 1 | |
10.1s! Rise Time : Test Time " Fall Time |
4 ¢ $
Press START.  Judgment begins. PASS judgment
W Example of a DCW test (FAIL judgment)
Test ] 1 T f
READY | RISE | TEST ! Upper-FAIL Start Voltage: ON
Status i i | ‘
| | .
| DANGER LED lit i Lower: ON
! ‘ ! Delay Auto: OFF
,,,,,,,,,,,,,,,, I
Test Voltage — w Test Time: ON
I
Start Voltage - - - - - l ! ! Rise Time: ON
I
Output off T I S I | Fall Time: ON
| 1
: .~ ! ‘ - - | Discharge Time: 10s
10.1s, Rise Time | Test Time | Discharge
! ‘ | 1 Time !
| Judge Delay ! ‘ ‘ ‘
¢ t
Press START. Upper judgment
begins.

Lower judgment begins. Upper-FAIL detection

B Example of an IR test (PASS judgment)

Test

Status REA

1
RISE :

]
TEST
DANGER LED lit

$ 1

Press START.  Judgment begins.  PASS judgment

User’s Manual

Start Voltage: OFF
Upper: ON

Lower: ON

Delay Auto: ON
Test Time: ON

Rise Time: ON
Discharge Time: Os
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Withstanding Voltage and Insulation Resistance Tests | Starting a Test

B DANGER LED and test status display

During a test, the DANGER LED lights, and the test status is shown in the upper right of the display. The
DANGER LED lights if voltage remains at the output terminals regardless of the test status.

Lit Test status
TPUT —| . n Lo
1 b ACW
AX\bAGR; 'y ACW j—
e || Bekod ey N veltage WETDMCIER Current  (ETCTENTA

1.0450 .« 10.480.

‘ A ‘ Low HiGH
oureur o
- AT AR

Test status Description

Testing

Voltage falling

_ Voltage rising
[FALLN

CHECK Performing Contact Check for scanner

B Measurement display

During a test, measurements are shown on the display.

cocococoocoooos
vO\tage ’\, Current

Measurement
value

When Display Peakhold is set to
ON, a peak value is displayed.

—=____ Ratio of the measurement

Ratio of the output
relative to the Upper value

voltage relative to iy
the Test Voltage Blapsed Time UReaI
setting

— ACW: Shows the real and
‘ imaginary phases
IR: Shows the measurement

U\migmary 908.0 LA

locococccccccccas

Test Level

B Test condition display

Icons indicating the test conditions appearing during testing.

LAN

A |
con
poccooedbe, poooood Fcccc::c

Voltage ) EETANCIEN 3 current | TN

Coocooooooa o:c:ccccc

1 0450 "

Icon Description

["50Hz /7, 60Hz]| Frequency setting (50 Hz/60 Hz).

Current RMS setting (TrueRMS/Average).

[ RMS |Averagd/[ Peak | Volt Measure setting (RMS/Average/Peak).
Offsetting.

[EEeE_|/] #pE)| ACW or DCW test: Filter setting (LPF/HPF)
IR test: Low Pass Filter being set to ON.
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Withstanding Voltage and Insulation Resistance Tests | Starting a Test

B Voltage rise time display

While the voltage is rising, “RISE” is displayed along with the elapsed time. The remaining rise time is
displayed with a bar graph. When the time specified by Rise Time elapses, “TEST” is shown, and the test
starts.

Voltage EETHEEEN Current  IMTIEITN

0.4276«w  4.286m

OkV 1 2 3 4 5 20
prcmcmcmcmcmcmcocooccooogy

OEiapsed Time Elapsed time. The remaining rise time is
i displayed with a bar graph.

100

[——
0 0 imaginary
ey L T T

Test Level

B Test time display

During the test time, “TEST” and the elapsed time are displayed. If Test Time is set to on, the remaining
test time is displayed with a bar graph. If Test Time is set to off, the elapsed time is displayed up to
3600000.0 seconds. If the elapsed time is greater than 3600000.0, the display is fixed at 3600000.0.

LAN

~ACW
4 e

Voltage (HINEEIEN [SVT{ S TruerMS || LPE |
1.045 10.480
(T [ T
2 30 60 80 100

Elapsed time. If Test Time is set to on, the

) remaining test time is displayed with a bar graph.

0

lococccccccccocas

0 imaginary  908.0
9

Test Level

B Voltage fall time display

If Fall Time is set to on, “FALL” and the elapsed time are displayed while the voltage is falling. The
remaining fall time is displayed with a bar graph.

LAN

Voltage EHIREEYEE [o{Vs (=15 19 TrueRMS || LPE |

0.8478«w  8.502m

100
DEtapsed Time Elapsed time. The remaining fall time is
- displayed with a bar graph.

0
0

locoocoocoococaad

0 imaginary

Test Level
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Withstanding Voltage and Insulation Resistance Tests | Starting a Test

Changing the voltage setting during a test

TOS93 Series

During a test, press Test Level. Then, use the numeric keypad or the rotary knob to change the voltage.

The changed voltage is immediately applied to the test, but the voltage value on the display shows the

measured value. When “READY” appears in the upper right of the display after the test is finished, the new
voltage setting will be displayed.

The Output Error may occur when the output changes suddenly.

y: Y ACW

Voltage (HIANLIIEN Current  EFETEITT

1.0450w 10.480m

0kV 5 OmA 20 100

Elapsed Time Real 10.440 a
10.2, =

maginary  908.0

Test Level
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Withstanding Voltage and Insulation Resistance Tests

Finishing the Test and Viewing the Judgment

Stopping tests

00000000000 0000000000000 0000000000 CCCFCOCCOOCPOCOOPOPCOPOPIOPOPOCOOPOPPOPOPOPOPOPTOPQOPTOPQOPTQOTPTQOPTQTTYTS

If you want to stop a test or finish a test when the test time is off, press STOP.

STOP

| 4

Conditions that cause a test to end

00000000000 0000000000000 0 000000000 QC0CCFCOCCOCOOCOOPOCOPCOPOPPOPOPOOPOPOPOPOPOPOTPOPQOTOQOPTQOPTOQTPTCQTTQTTYTYT

Conditions that cause a test to end are as follows:
a.When a current greater than or equal to Upper limit or less than equal to Lower limit is measured
b.When the test time elapses if Test time is set to on
c. When you press STOP

In any of the cases above, the “TEST” indication on the display disappears when the test ends. When the
voltage residing at the output terminals is discharged, the DANGER LED turns off.

If the test finishes under condition a or b given above, the judgment result (p.89) will be shown on the
display.
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Withstanding Voltage and Insulation Resistance Tests | Finishing the Test and Viewing the Judgment

Judgment types and operation

When a test finishes, the judgment result is shown in the test status.

F:q ACW

Voltage (VEIREGIEN

1.0448 «

OkV 1 2

Elapsed Time

PASS

Current  [MIUATH

4 5 OmA 20 80

2.0,

Real 10.441 mA ‘
Im

904.0

Imaginary

10.480m

N

LA
— Judgment result

100

Upper-FAIL Lower-FAIL Upper-FAIL (dV/dt)

Condition A current greater than or equal A current less than or equal to  When Delay Auto is set to on
to the upper limit was the lower limit was measured. ina DCW test and the output
measured. voltage is 200 V or more, the

voltage rise rate (dV/dt) is less
than approximately 1 V/s
before starting a judgment.

Display The test status shows “Upper- The test status shows “Lower- The test status shows “Upper-
FAIL” until the judgment result FAIL” until the judgment result  FAIL (dV/dt)” until the
is cleared. is cleared. judgment result is cleared.

Buzzer The buzzer continues to sound The buzzer continues to sound The buzzer continues to sound
until the judgment result is until the judgment result is until the judgment result is
cleared. cleared. cleared.

SIGNAL I/0 U FAIL signal is output until the L FAIL signal is output until the U FAIL signal is output until the

connector judgment result is cleared. judgment result is cleared. judgment result is cleared.
Lower-FAIL (dV/dt) Contact-FAIL PASS

Condition When Delay Auto is set to on  Continuity between the test Upper-FAIL ,Lower-FAIL, or
in a IR test and the output lead and EUT could not be Contact-FAIL judgment did not
voltage is 200 V or more, the  confirmed when the scanneris occur during the test.
voltage rise rate (dV/dt) is less used with Contact Check
than approximately 1 V/s enabled.
before starting a judgment.

Display The test status shows “Lower- The test status shows The test status shows “PASS”
FAIL (dV/dt)” until the “Contact-FAIL” until the until the time specified by Pass
judgment result is cleared. judgment result is cleared. Hold elapses. Then the

judgment result is cleared.

Buzzer The buzzer continues to sound The buzzer continues to sound The buzzer sounds for 50 ms
until the judgment result is until the judgment result is (regardless of the Pass Hold
cleared. cleared. time).

SIGNAL I/0 L FAIL signal is output until the Both U FAIL and L FAIL signals PASS signal is output until the

connector judgment result is cleared. are output simultaneously until  judgment result is cleared.

the judgment result is cleared.

Clearing the judgment result

Press STOP to clear the judgment result. The product is ready to start another test.

TOS93 Series
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Earth Continuity Test

Applicable models: [EELEIN, IEETEND.

This chapter describes how to set test conditions, start tests, and view the results for earth continuity (EC)
tests.

The following flowchart shows the configuration and test steps.

| Set test conditions. |(p.90)

| Start a test. | (p-101)

l

| Finish the test andjudge.| (p.106)

Setting Test Conditions

This section describes the test conditions of earth continuity (EC) tests and how to set the conditions.
Displaying the setup screen (Home menu)

On the Function menu screen (p.46), press EC.

b

2 Use the sub-function keys to select AC or DC.
The setup screen (Home menu) for the EC test conditions appears.

| A Test Current

L ]
42 . 0 A ELY 10 20 E 40

Limit Current

Frequency

Upper 0.1000 Q
ime 02s

L Home
Current A
@ " me () Menu

Set the required conditions by referring to the description of test conditions (p.97).
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Earth Continuity Test | Setting Test Conditions

Description of test conditions

The following table shows the test conditions that you can set for earth continuity (EC) tests.
The test conditions you can set are different for AC test and DC test. Test conditions with a check mark
can be used with the corresponding test.

AC DC Test condition Description See
v v Testcurrent Current to run through the EUT. p.91
v. v Limit current Upper limit of current to run through the EUT. p.92
v —  Frequency Test current frequency. p.92
v v Upper limit Reference resistance or voltage for upper limit judgment. p.93
v v Lower limit Reference resistance or voltage for lower limit judgment. p.94
v v Testtime Time from when the current rise time has passed to the end of p.95
the test.
v' v Current rise time Time from when the START switch is pressed until the test p.96
current is reached.
Current fall time The time from a pass judgment until the current falls. p.96
Terminal wiring method Set the method of wiring test leads to four-terminal wiring or p.97
(Terminals Wire) two-terminal wiring.
v v Contact check Starts testing when the test leads touch the EUT and current p.98
starts flowing.
v v Peak value display Display the maximum resistance during the test. p.99
(Display Peakhold)
v v Offset Cancels the contact resistance of test leads, tools, and the like p.100

and the resulting voltage.

Test current

Set the current to run through the EUT. You cannot specify a voltage that exceeds the limit voltage Limit

current (p.92).

-

On the Home menu screen, press Current > Test Current.

urrent Current. Current cannot be set
| A greater than the Limit Current.

Test Current

Limit Current

Limit Current

L ]
42 . 0 A ELY 10 20 E 40

Frequency

50Hz

Frequency

Upper 0.1000 Q
TestTime 02s

Measure Home
udgment A
= () Menu

% Current
Scale

2 Use the numeric keypad or the rotary knob to enter the current.
Setting range: 3.0 Ato 42.0 A
This completes the setting.
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Earth Continuity Test | Setting Test Conditions

Limit current

Set the upper limit of current to run through the EUT. This prevents unnecessarily high current from being

run through the EUT by mistake.

1 On the Home menu screen, press Current > Limit Current.

Test Current

3.0A

Limit Current

A S

40 Limit Current

Frequency

50Hz

¥ Current J

2 Use the numeric keypad or the rotary knob to enter the current.

Test Current

Frequency

Upper 0.1000 Q
TestTime  02's

Measure A Home
Scale Menu

Setting range: 3.0 Ato 42.0 A

This completes the setting.

Frequency

This can be set only for AC tests.

Set the test current frequency to 50 Hz or 60 Hz. [\50Hz2/\600z appears during testing according to the

setting.

1 On the Home menu screen, press Current > Frequency.

Test Current
3.0A

Limit Current

Frequency

% Current Judgment

42.0A ‘

50Hz H L : i
Rise

of AC earth continuity test

Test Current

Limit Current

Upper 0.1000 Q
TestTime  02's

Measure

Scale

Turn the rotary knob to change the value.
This completes the setting.
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Earth Continuity Test | Setting Test Conditions

Upper limit

Set the reference resistance or voltage for upper limit judgment. If a value greater than or equal to Upper is
measured, upper limit judgment (Upper-FAIL) results. To disable upper limit judgment, set Upper to off.

1 On the Home menu screen, press Judgment > Upper.

to upper
judgment is made. @0&“"5;)#

Lower
O®ON OOFF

Judge Type
olal e[v]

ent EX
e ne .2 s
Measure Home
Current 4 Judgment. Time
Scale Menu

2 Press Upper to switch between on and off.
Upper switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the resistance
or voltage.

To change the unit of the value to resistance or voltage, press Judge Type. Each time you press the
key, the unit of Upper and Lower values switch between Q and V.

Setting range: 0.0001Q to 10.0000 Q, 0.001V to 5.000 V
This completes the setting.
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Earth Continuity Test | Setting Test Conditions

Lower limit

Set the reference resistance or voltage for lower limit judgment. If a value less than or equal to Lower is
measured, lower limit judgment (Lower-FAIL) results. To disable lower limit judgment, set Lower to off.

(NOTE)

Normally, even a good EUT will have a certain degree of resistance. Setting the limit slightly
less than the resistance of the EUT is useful in detecting problems with the EUT or cables or
errors in the probe connection points, enabling you to perform highly reliable testing.

1

On the Home menu screen, press Judgment > Lower.

in judgment. If voltage

o re: than or equal to lower —
0 1 000 Q)  limitis detected, Lower-FAIL judgment is made. R

]
o F F Q 0Q 2 4 6 8 10 OONLUW@E);)FF

Judge Type
o[ e[v]

TestCurrent EXY
TestTime 02s

Measure
Current 4 Judgment. Time Home
Scale Menu

Press Lower to switch between on and off.
Lower switches between on and off each time you press the key.

If you select on, use the numeric keypad or the rotary knob to enter the resistance
or voltage.

To change the unit of the value to resistance or voltage, press Judge Type. Each time you press the
key, the unit of Upper and Lower values switch between Q and V.

Setting range: 0.0000 Q to 9.9999 Q, 0.000 V to 4.999 V
This completes the setting.
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Earth Continuity Test | Setting Test Conditions

Test time

Set the test time to on or off.

Value Description

ON Set the time from when the Current rise time (p.96) has passed to the end of the test. If upper
limit judgment (Upper-FAIL) or lower limit judgment (Lower-FAIL) does not occur during a
test, the test will result in PASS.

OFF The test continues until the STOP switch is pressed. Pass judgments are not made.

1 On the Home menu screen, press Time > Test Time.

Test Time
®ON OOFF

0.1s ‘ el seTime

Rise Time

Fall Time

’ ‘ Fall Time
OFF S L \ ®ON OOFF
Rise — :

TestCurrent 30A
Upper 0.1000 Q

Measure
Scale Menu

2 Press Test Time to switch between on and off.
Test Time switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the time.
Setting range: 0.1s to 1000.0 s
This completes the setting.

TOS93 Series User’s Manual 95



Earth Continuity Test | Setting Test Conditions

Current rise time

Set the time from when the START switch is pressed until the Test current (p.97) is reached.

1 On the Home menu screen, press Time > Rise Time.

Test Time
Test Time
OON @OFF
Rise Time

. t starts.
Fall Time A | :

OFF s Ti

®ON OOFF

TestCurrent 30A
Upper 0.1000 Q

Measure
Scale Menu

Use the numeric keypad or the rotary knob to enter the time.
Setting range: 0.1s to 200.0 s
This completes the setting.

Current fall time

Set the time for the current to fall from the test current when a PASS judgment is made.

1 On the Home menu screen, press Time > Fall Time.

Test Time

grad: s ent when Test Time
( ) PASS jud e EC.
2 . OON @OFF

0.1s ‘ ‘ j —

Rise Time

Fall Time

“7‘714. Fall Tit
S—OER- [ VAUV
Rise Test —

TestCurrent XY
Upper 0.1000 Q

Measure
Current Judgment © Time a Home
Scale Menu

2 Press Fall Time to switch between on and off.
Fall Time switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the time.
Setting range: 0.1s to 200.0 s
This completes the setting.
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Earth Continuity Test | Setting Test Conditions

Terminal wiring method (Terminals Wire)

Set the method of wiring test leads to the product to four-terminal wiring (4 Wire) or two-terminal wiring (2
Wire). The locations to connect the test leads to the product are different between the two methods (p.34).
Select the appropriate method depending on the type of test leads to be used and whether the minute
resistance of lead wires or contact resistance of plugs will be included in the measurement. An icon
appears during testing according to the setting.

Value Description Icon

2 Wire The resistance of lead wires and plugs is included in the measurement. Select ikl
this method when four-terminal wiring is not possible such as when using test o
leads other than those supplied with the product. The circuit between OUTPUT
and SENSING is shorted inside the product.

4 Wire The resistance of lead wires and plugs is not included in the measurement. Select
this method when four-terminal wiring can be used such as when you use the
supplied test leads for earth continuity testing (TL13-TOS).

(NOTE) If you use test leads other than those supplied with the product, the product specifications
\ " may not be met. Contact your Kikusui agent or distributor for details.

On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

Terminals Wire its.
e o e

Contact Check
93 g

OFF Contact Check

Display Peakhold

OFF @ Display

Peakhold

Current Judgment
Scale

Terminals Wire its.
. e aff .
e ° ‘ -

Contact Check

93 g
OFF Contact Check
Display Peakhold

OFF ) Display
R Peakhold

/ﬁ‘ Home

Current Judgment
Scale Menu

This completes the setting.
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Earth Continuity Test | Setting Test Conditions

Contact check

A contact check between the test lead and EUT is checked at the start of tests. If you do not want to check
the contact, set Contact Check to off.

To start testing when Contact Check is set to on, press START with the test leads connected to the
OUTPUT terminals open. Then, when the test leads make contact with the EUT and current starts flowing

through the OUTPUT terminal, the test starts.

On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

Terminals Wire Select terminal 2 or ts
: Terminald measure affe
awire T e
Contact Check
OFF Contact Check

Display Peakhold

OFF ‘ Display
R Peakhold

& tome

Current Judgment
Scale Menu

nfirms that
een the EUT and Terminals

4Wire t rts. e

Contact Check
OFF ] Contact Check!

Terminals Wire

Display Peakhold

OFF Display
Peakhold

Home

Current udgment
= Menu

Scale

This completes the setting.
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Earth Continuity Test | Setting Test Conditions

Peak value display (Display Peakhold)

TOS93 Series

When Display Peakhold is set to on, the peak resistance measured during testing is displayed. Judgment
is also performed on the peak value.

Current  (YETRERA

30.

e ]

20 3 40 0 2

)
S

5 4

Elapsed Time Voltage

1.3

Test Level

On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

Terminals Wire
4Wire
Contact Check
OFF

Display Peakhold

OFF

Select terminal 2 or 4 m
Terminal4 measure
by leadwire and cont

Terminals
Wire
Contact Check

Display
Peakhold

Scale

Current Home

Menu

J

A

Terminals Wire

AWire Terminals
Wire

Contact Check o

OFF

Display Peakhold

OFF

Display Peakhold ON will display the
maximum resistance value during test.

Contact Check

Display
Peakhold

Scale

Current Judgment Time

This completes the setting.
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Earth Continuity Test | Setting Test Conditions

Offset

Contact resistance of test leads, tools, and the like and the resulting voltage drop can be canceled. If the
offset is set to on, appears during testing.

On the Home menu screen, press Scale repeatedly until Scale is selected.
Each time you press the key, the setting changes between Measure and Scale.

OFF|Q fomiretestresus

Offset Voltage

0.000mV

Measure, Home
Current dgment T a
urren Judgmen ime J A e

Press Offset to switch between on and off.
Offset switches between on and off each time you press the key.

The offset m:
in the leadwire. T
Q from the test res

es from resistance

are subtracted
@®ON OOFF

Auto Measure

Measure
/ﬁ‘ Home

Current J Time

Menu

3 If set to ON, set the Offset value according to the following procedure.

Purpose

Operation

Measure the Offset value to
set it automatically.

Press Auto Measure. Use the rotary knob or numeric keypad to enter
the test current. Connect test leads to this product, and short the test
leads. Press START. When the measurement stabilizes, press STOP.
The Offset value is set automatically.

Set the Offset value manually.

Use the numeric keypad or the rotary knob to enter the value.
Setting range: 0.000 Q to 10.000 Q

This completes the setting.
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Earth Continuity Test

Starting a Test

We recommend that you perform a pre-test inspection (p.280) before executing a test.

Output time limit

When earth continuity tests are performed consecutively, output time limit and rest time may become
necessary depending on the upper limit.

The following table shows the output time limit and rest time that are necessary when the ambient
temperature is 40 °C or less. If you exceed the limit, the temperature of the output section may increase.
This may cause the protection function to be activated and “OVER HEAT” to be indicated on the display. If
this happens, stop testing and wait for the temperature to return to normal by referring to the rest time. If
“READY” is displayed in the upper right of the display when you press the STOP switch, the temperature is
back to normal.

Upper limit (i) Output time! limit Rest time

i<20A No limit Not necessary

20A<i<40A 30 min. max. At least the length of time the voltage was output
1 Includes the current rise time, test time, and current fall time.

Starting a test

1 Check that the product is correctly connected to the EUT.

2 Check that “READY” is shown on the display, and then press START.

READY icon

Test Current

A Test Current
STARTA\

42.0A 3 0 2 3 2 Limit Current

Frequency

50Hz

Frequency

x

Upper 0.1000 O
TestTime 02s

Measure
4\ Home
Scale Menu

& Current Judgment

The DANGER LED lights, and the test starts.
If the test does not start, see "Unable to start a test” (p.336).
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Earth Continuity Test | Starting a Test

B Contact check in progress display

When Contact Check (p.98) is set to on, “CHECK” appears during the contact check.

Test Current

Operation after a test starts

Shown below are examples of operation after a test starts.

B Example of a PASS judgment (applies to AC and DC tests)

Test
Status

DANGER LED lit

Test Current

Output Off ==mr? = = = = = = =L - oo - ‘
Press START. | Rise Time ! Test Time Fall Time !
$ 4 4
Upper judgment Lower judgment PASS judgment
begins. begins.

B Example of a FAIL judgment (applies to AC and DC tests)

Test

I
READY . RISE ! TEST
Status | I

DANGER LED lit

Test Current

Output off ‘ ‘ ‘
Press START. | Rise Time ! Test Time |
?
Upper judgment Lower judgment Upper-FAIL detection
begins. begins.

User’s Manual

I
READY .  RISE : TEST Test Time: ON
: Rise Time: ON
! ‘ ‘ Fall Time: ON

Upper-FAIL Test Time: ON
Rise Time: ON

Fall Time: ON
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Earth Continuity Test | Starting a Test

B DANGER LED and test status display

During a test, the DANGER LED lights, and the test status is shown in the upper right of the display. The
DANGER LED lights if voltage remains at the output terminals regardless of the test status.

Lit Test status

A o TN O Balolel|,

ormEE | | e edmuny ALEpeSE

‘ 7\ ‘ B A |

Test status Description

_ Voltage rising
- Voltage falling

3005, 2.3m

B Measurement display

During a test, measurements are shown on the display.

Resistance

Measurement — . Maximum . : When Display Peakhold is
value set to ON, a peak value is

3 O . 0 5 A displayed.

Displays the ratio of the
measurement relative to the
Upper value

Displays the ratio of the
output current relative
to the Test Current
setting

Test Level

B Test condition display

Icons indicating the test conditions appearing during testing.

LAN

Icon
poccccadsa; poccedoccs

Curantgm Res\stanceﬂm

bccccccc:c bomcooooooa

30 05A

Icon Description

["\/50Hz /"\,60Hz] Frequency setting (50 Hz/60 Hz).
20l afite] Terminal Wire setting (2Wire/4Wire)
Offsetting.
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Earth Continuity Test | Starting a Test

B Current rise time display

While the current is rising, “RISE” is displayed along with the elapsed time. The remaining rise time is
displayed with a bar graph. When the time specified by Rise Time elapses, “TEST” is shown, and the test
starts.

Current  @YETREER Resistance

17.28 4 2.3n

0A 10 20 E[) 40 4 6 8 10

ucPaapsed Time e — Elapsed time. The remaining rise time is
' 2.9, ! displayed with a bar graph.
S —— 0

locooocoocoococaad

Test Level

B Test time display

During the test time, “TEST” and the elapsed time are displayed. If Test Time is set to on, the remaining
test time is displayed with a bar graph. If Test Time is set to off, the elapsed time is displayed up to
3600000.0 seconds. If the elapsed time is greater than 3600000.0, the display is fixed at 3600000.0.

LAN

Current  @YETREER Resistance

30.05 .« 2.3ma

0A 10 20 30 40 2 4 6 8 10
R e

Elapsed time. If Test Time is set to on, the
remaining test time is displayed with a bar graph.

gEIapsed Time

0
)

lococococococcccocccad

Test Level

B Current fall time display

If Fall Time is set to on, “FALL” and the elapsed time are displayed while the current is falling. The
remaining fall time is displayed with a bar graph.

LAN

Current  @YETREER Resistance

21.77 A 2.3n

0A 10 20 30 40 0Q 2 4 6 8 10
proocococoococoooooomeg

Delapsed Time Elapsed time. The remaining fall time is
' 1. 45 g displayed with a bar graph.
0

0
0

lococoococococococccad

Test Level
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Earth Continuity Test | Starting a Test

Changing the current setting during a test

During a test, press Test Level. Then, use the numeric keypad or the rotary knob to change the voltage.

The changed voltage is immediately applied to the test, but the current value on the display shows the
measured value. When “READY” appears in the upper right of the display after the test is finished, the new
current setting will be displayed.

The Output Error may occur when the output changes suddenly.

LAN

Current (VHIHETA Resistance

30.05 . 2.3n

e ]

20 0Q 2 4 [ 8 10

Elapsed Time Voltage
1.3 0.070 v

S
[

Test Level

TOS93 Series User’s Manual 105



Earth Continuity Test

Finishing the Test and Viewing the Judgment

Stopping tests

00000000000 0000000000000 0000000000 CCCFCOCCOCOPOOOPOPCOPOPOPOPOCOOPOPPOPOPOPOPOTPOPQOPTOPQOPTOTPTQOPTOTTYTS

If you want to stop a test or finish a test when the test time is off, press STOP.

STOP

| 4

Conditions that cause a test to end

00000000000 0000000000000 0 000000000 QCCQCFCOCCOCOOCOOPOCOPCOPOPOPOPOOPOPOPOPOPOPOPOPQOPTOPTQOPTOQTPTQOTQTTYTS

Conditions that cause a test to end are as follows:

a.When a resistance or voltage greater than or equal to Upper limit or less than equal to Lower limit is
measured

b.When the test time elapses if Test time is set to on
c. When you press STOP

In any of the cases above, the “TEST” indication on the display disappears when the test ends. When the
voltage residing at the output terminals is discharged, the DANGER LED turns off.

If the test finishes under condition a or b given above, the judgment result (p. 707) will be shown on the
display.

e
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Earth Continuity Test | Finishing the Test and Viewing the Judgment

Judgment types and operation

When a test finishes, the judgment result is shown in the test status.

Current  @YETREER

30.048

(T e

0A 10 20

Elapsed Time

Resistance

30

PASS . Judgment result
2 . 4 mQ
6 8 10

0.072 v

Upper-FAIL Lower-FAIL PASS

Condition A resistance or voltage greater A resistance or voltage less Upper-FAIL or Lower-FAIL
than or equal to the upper limit than or equal to the lower limit judgment did not occur during
was measured. was measured. the test.

Display The test status shows “Upper- The test status shows “Lower- The test status shows “PASS”
FAIL” until the judgment result FAIL” until the judgment result until the time specified by Pass
is cleared. is cleared. Hold elapses. Then the

judgment result is cleared.

Buzzer The buzzer continues to sound The buzzer continues to sound The buzzer sounds for 50 ms
until the judgment result is until the judgment result is (regardless of the Pass Hold
cleared. cleared. time).

SIGNAL I/0 U FAIL signal is output until the L FAIL signal is output until the PASS signal is output until the

connector judgment result is cleared. judgment result is cleared. judgment result is cleared.

Clearing the judgment result

Press STOP to clear the judgment result. The product is ready to start another test.

TOS93 Series
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Partial Discharge Test

108

Applicable models:

This chapter describes how to set test conditions, start a test, and view the results for partial discharge
(PD) tests.

The following flowchart shows the configuration and test steps.

| Set test conditions. | (p-108)

l

| Precalibration | (p.127)

| Start a test. | (p.129)

l

| Finish the test and judge. | (p-132)

Set test conditions

This section describes the outline of the partial discharge (PD) test conditions and explains how to
configure the settings.

Displaying the setup screen (HOME menu)

On the Function Menu screen (p.46), press PD.
The setup screen (HOME menu) for the PD test conditions appears.

&

Test Voltage

Limit Voltage

2nd Test
Voltage

Voltage
Pattern
Frequency

50Hz

2nd Test Time 10s Frequency

Coulomb Calibration
¥ Voltage Judgment 4\ Home
Measure Graph Menu

Set the required conditions by referring to the description of test conditions (p.709).
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Description of test conditions

Partial Discharge Test | Set test conditions

The following table shows the test conditions that you can set for partial discharge (PD) test.

Test condition Description See

Test voltage (Test Voltage/2nd Test Voltage ) Voltage applied to EUT. p.110

Limit voltage Upper limit of voltage applied to EUT. p.113

Step Voltage Voltage applied to EUT at the first step. p.110

Voltage Pattern Voltage pattern applied to EUT. p.110

Frequency Test voltage frequency. p.113

Upper limit of electric charge (Upper Coulomb) Reference electric discharge for upper limit p.114
judgment.

Reference upper limit of discharge count (Upper Reference pulse count for upper limit judgment.  p. 115

Pulse Count)

Threshold for discharge (Pulse Count Threshold)  Threshold for electric charges to be countedas  p. 176
pulse count.

Test time (Test Time/2nd Test Time) The length of time that the test voltage is applied. p.170

Step time Time per step until Test Voltage is reached. p.110

Voltage rise time (Rise Time) Time from when the START switch is pressed p.110
until Test Voltage is reached.

Voltage fall time (Fall Time/2nd Fall Time) Time for the voltage to fall from the test voltage. p.170

Measurement range (Range) Selects a measurement range. p.117

Electric charge for detecting discharge inception Set the amount of electric charge that is the p.118

voltage (Inception Voltage) reference for discharge inception.

Electric charge for detecting discharge extinction Set the amount of electric charge that is the p.119

voltage (Extinction Voltage) reference for discharge extinction.

Band Pass Filter Selects a frequency band to be passed. p.120

Low-pass filter Limits the noise that the AC power supply p.121
generates.

Voltage Measure Voltage measurement mode. Select whetherto  p. 122
measure in true rms values or peak values.

Electric charge peak value display (Display Holds the maximum measured electric charge. p.123

Peakhold)

Electric charge calibration (Precalibration) Calibrates the electric discharge. p.127

Graph scale setting (Graph Scale) The scale setting of a graph. p.124

Display of discharge inception voltage/discharge Represents discharge inception voltage and p.125

extinction voltage (Inc/Ext-Volt Marker) discharge extinction voltage on the graph after a
test.

Graph axis setting (Graph Format) Variables to be represented on the graph. p.126
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Partial Discharge Test | Set test conditions

Setting the voltage pattern, test voltages, and application times

The voltage pattern to apply to the EUT is determined by the combination of the following test conditions
(voltage pattern, test voltages, application times).

Value Description

Voltage Pattern Ramp  You can define a test voltage pattern with increasing and decreasing ramps.

Step You can define a test voltage pattern that increase in steps. The number of steps
is calculated automatically from the voltages set to Test Voltage and Step Voltage

Test voltage (Test Voltage/ Set the test voltages to apply to EUT. You cannot specify a voltage that exceeds

2nd Test Voltage ) the limit voltage (p.113).

Step Voltage When Voltage Pattern is set to Step, set the voltage to apply to EUT in each step.
You cannot specify the test voltage that exceeds the limit voltage (p.713).

Step time When Voltage Pattern is set to Step, set the time per step until Test Voltage is
reached.

Voltage rise time (Rise When Voltage Pattern is set to Ramp, set the time from when the START switch is

Time) pressed until Test Voltage is reached.

Test time (Test Time/2nd Set the length of time that the test voltage is applied. To continue testing until the
Test Time) STOP switch is pressed without making Pass judgments, set Test Time to off.

Voltage fall time (Fall Time/ When Voltage Pattern is set to Ramp, set the time for the voltage to fall from the
2nd Fall Time) test voltage.

B Example of test conditions

Voltage Pattern: Ramp Voltage Pattern: Ramp
Test Test Time: ON Test Test Time: ON
Voltage Fall Time: ON Voltage Fall Time: ON
2nd Test Time: ON 2nd Test Time: OFF
ond Test 2nd Fall Time: ON
Voltage
Output Output off
off - > NS S <o
Test Time 2nd Test Time
Rise Time Fall Time 150 M€ 51 Rise Time Fall Time
Fall Time
Test Test
Voltage Voltage
Voltage Pattern: Ramp
Test Time: ON Voltage Pattern: Ramp
Fall Time: OFF Test Time: OFF
Output Output off
off - >l - - >
Rise Time| Test Time Rise Time
Voltage Pattern: Step
Test Test Test Time: OFF
Voltage Voltage
Step 1 }r/olta_?e Patée'\:n: Step Step
est Time:
Voltage i Voltage
Output Output off
off -— > >~ - -
Step | Step | Test Time Step | Step | Step
Time Time Time Time Time
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Setting a voltage pattern

-

Partial Discharge Test | Set test conditions

On the HOME Menu screen, press Voltage > Voltage Pattern.

READY

Test Voltage

ov
5500V
2nd Test Voltage
ov
Voltage Pattern
2Ramp EI

Frequency

50Hz o

Limit Voltage

¥ Voltage J

Turn the rotary knob to select Ramp or Step.

Select Test

|

veform pattern.
Ramp: Test Voltage pattern is ramp.
Step: Test Voltage pattern is step.

Rise —i—Test —si- Fall ——Test2—Fall2—

2nd Test Time 1.4

Coulomb Cal

Measure

This completes the setting.

Setting test voltages

Test Voltage

Limit Voltage

2nd Test
Voltage

Voltage
Pattern
0s Frequency

libration |y Home
Graph Menu

You cannot specify the test voltage that exceeds the Limit voltage (p.713).

-

TOS93 Series

On the Home Menu screen, press Voltage > Test Voltage.

Voltage

[ v
Limit Voltage
5500V

2nd Test Voltage

ov

2Ramp N

Voltage Pattern

Frequency

50Hz

& Voltage Judgment

oltage. Voltage cannot
e Limit Voltage.

2nd Test Time 1.4

Coulomb Cal

be set
Test Voltage
Limit Voltage

2nd Test
Voltage

Voltage
Pattern

0s Frequency

libration
4\ Home

Measure Graph Menu

Use the numeric keypad or the rotary knob to enter the voltage value.
Setting range when Voltage Pattern is set to Ramp: 0 V to 5500 V

Setting range when Voltage Pattern is set to Step: 0 V to 1000 V

Press 2nd Test Voltage or Step Voltage.

HWWhen Voltage Pattern is set to Rump

LAN

- Not Cl 16w,

Test Voltage

Limit Voltage

2nd Test

vomge 3 2nd Test Voltage

Voltage
Pattern

Frequency

B \When Voltage Pattern is set to Step

LAN

Test Voltage
Limit Voltage

Step Voltage

Step Voltage

Voltage
Pattern

{3
Frequency

If you do not need 2nd Test Voltage, you do not have to set it. Set 2nd Test Time to OFF in the
voltage application time setting.

User’s Manual

111



Partial Discharge Test | Set test conditions

Use the numeric keypad or the rotary knob to enter the voltage value.
Setting range: 0 V to 5500 V
This completes the setting.

Setting the length of time that the test voltage is applied

1 On the HOME Menu screen, press Time.

Test Time when the voltage
‘S e tim d ends when the T —
SE— ) scine s ®ON OOFF
Rise Time

1.0s : Rise Time

Fall Time

: Fall Ti
1 : 0 S L ] ; ; OD:I I.mDEFF

1.0s - 2nd Test Time

OON @OFF

2nd Test Time

2nd Fall Time

1.0 S 2nd Fall Time

Coulomb Calibration
Voltage Judgment a~ Home
Measure Graph Menu

2 Press the key corresponding to the test condition you want to set.
Set each test condition according the voltage pattern you want to create by consulting. Refer to
the graph shown on the display or the graphs on p.770 . For test conditions that have an ON or
OFF setting, the setting switches between on and off each time you press the key.

HW\When Voltage Pattern is set to Rump HWWhen Voltage Pattern is set to Step

LAN

LAN

[ Not Cal |6 .

Test Ti " e Test Time i
@0‘:1S O’Ei; Test Time ®ON CI)OFF Test Time

Rise Time Rise Time Step Time Step Time

Fall Time ]
PN — Fall Time

U= 2nd Test Time

©OON @OFF

2nd Fall Timi 2nd Fall Time

Home

3 Use the numeric keypad or the rotary knob to enter the time.
Test Time/2nd Test Time setting range: 0.1s to 1000.0 s
Rise Time/Fall Time/2nd Fall Time/Step Time setting range: 0.1s to 200.0 s

4 Repeat Step 2 and Step 3 to set an application time.
This completes the setting.
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Partial Discharge Test | Set test conditions

Limit voltage

Set the upper limit of the voltage applied to EUT. This prevents unnecessarily high voltage from being
applied to EUT by mistake.

1 On the Home Menu screen, press Voltage > Limit Voltage.

Test Voltage imit ontrol upper limit of

\ ed line of voltage Level
0 V  meteris Limit Voltage. Test Voltage

Limit Voltage

‘7|V 0kV 1 :l 3 Limit Voltage
2nd Test Voltage

ov 2nd Test

Voltage
Voltage Pattern

2Ramp - Voltage
Pattern

Frequency

50Hz

2nd Test Time 10s Frequency

Coulomb Galibration |~ Home
Measure Graph Menu

¥ Voltage J

2 Use the numeric keypad or the rotary knob to enter the voltage value.
Setting range: 0 V to 5500 V
This completes the setting.

Frequency

Set the test voltage frequency to 50 Hz or 60 Hz.

1 On the Home Menu screen, press Voltage > Frequency.

TOS93 Series

Test Voltage

ov
5500V

2nd Test Voltage

Limit Voltage

ov

2Ramp <

Voltage Pattern

Frequency

50Hz Fl

& Voltage Judgment

Use the rotary knob to select 50 Hz or 60 Hz.

READY

ency for AC hipot

Rise ~+— Test — Fall -

2nd Test Time 10s

Coulomb Calibration

Measure Graph

This completes the setting.

Test Voltage

Limit Voltage

2nd Test
Voltage

Voltage
Pattern

4\ Home
Menu
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Partial Discharge Test | Set test conditions

Upper limit of electric charge (Upper Coulomb)

Set the reference electric charge of partial discharge for upper limit judgment. If an electric charge that is
greater than or equal to the value specified by Upper Coulomb is measured, Upper-FAIL judgment results.
To disable upper limit judgment, set Upper Coulomb to off.

1 On the HOME Menu screen, press Judgment > Upper Coulomb.

Upper Coulomi3
@ON OOFF

Upper
Pulse Count

OON  @OFF

Upper Pulse Count

Pulse Count Threshold

25 - - Pulse Count
< Threshold

Range 10000 pC

Coulomb Calibration
Measure Graph Menu

2 Press Upper Coulomb to switch between ON and OFF.
Upper Coulomb switches between ON and OFF each time you press the key.

3 If you select ON, use the numeric keypad or the rotary knob to enter the electric
charge.
The setting range varies according to the value set to Measurement range (Range) (p.117).
Setting range (100 pC range): 10.0 pC to 100.0 pC
Setting range (1000 pC range): 100.0 pC to 1000.0 pC
Setting range (10000 pC range): 1000 pC to 10000 pC
This completes the setting.
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Partial Discharge Test | Set test conditions

Reference upper limit of discharge count (Upper Pulse Count)

Set the reference pulse count for upper limit judgment. If a discharge count that is greater than or equal to
the value specified by Upper Pulse Count is measured, upper limit (Upper-FAIL) judgment results. To
disable upper limit judgment, set Upper Pulse Count to off.

Electric charges to be counted as discharge can be set by Pulse Count Threshold (p.176).

1 On the HOME Menu screen, press Judgment > Upper Pulse Count.

Upper Pulse Count

Pulse Count Threshold

245

Range 10000 pC

Coulomb Calibration
Voltage 4 Judgment Time A
Measure Graph

2 Press Upper Pulse Count to switch between ON and OFF.
Upper Pulse Count switches between ON and OFF each time you press the key.

3 If you select ON, use the numeric keypad or the rotary knob to enter pulse count.
Setting range: 1to 100000
This completes the setting.
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Partial Discharge Test | Set test conditions

Threshold for discharge (Pulse Count Threshold)

Set a threshold for the electric charges to be counted as discharge in a percentage to the measurement
range (p.117). The threshold can be selected from 25 %, 50 %, and 75 %.

When an electric charge that is greater or equal to the value set to Pulse Count Threshold is measured,
the discharge count increments by one.

You can set a reference upper limit for the discharge count to Upper Pulse Count (p.7115).

(NOTE) The electric charge threshold is set based on the ratio specified by the Pulse Count

~ Threshold and the reference value when nothing is connected to the HIGH VOLTAGE and
LOW VOLTAGE terminals. When electric charge calibration (Precalibration) is carried out
with EUT connected, the electric charge threshold becomes relatively high.

1 On the HOME Menu screen, press Judgment > Pulse Count Threshold.

LAN

~ Not Cal
Upper Coulomb Threshol %)
1000p C & :
B OON @OFF
Upper Pulse Count
c i Upper

Pulse

1 N 2 H Count
i OON™ @OFF

25 EID Pulse Count
e % t Threshold

Range 10000 pC

Coulomb Calibration
Voltage Time a Home
Measure Graph Menu

Turn the rotary knob to change the threshold value.
This completes the setting.
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Partial Discharge Test | Set test conditions

Measurement range (Range)

Set the measurement range.

Value Description

100pC Sets the measurement range from 0.0 pC to 100.0 pC.
1000pC Sets the measurement range from 0.0 pC to 1000.0 pC.
10000pC Sets the measurement range from 0 pC to 10000 pC.

On the HOME Menu screen, press Coulomb repeatedly until Coulomb is selected.

Each press of th

Ne] PD

Range

[10000pC H

Inception Voltage

1000p

Extinction Voltage

1000p

Voltage J Time

e key switches between Coulomb and Measure.

LAN

I ’\E‘ \DY [~ Not Cal [Low . |
Select one of the measurement three ranges.
100pC,1000pC.10000pC
s Range

C Select er Inception
Voltage

C Extinction
Voltage

Upper Coulorr 0.0 pC
Calibration Al Home

Measure Graph Menu

2 Press Range, and then turn the rotary knob to change the value.

Range

Inception Voltage

1000p

Extinction Voltage

1000p

Voltage Judgment Time

This completes

TOS93 Series

LAN

READY

e easurement three ranges.
0pC, 00pC.
10000pC s Range

C > e Inception
Voltage

C Extinction
Voltage

Upper Coulomb 1000.0 pC

Calibration
4\ Home

Measure Graph Menu

the setting.
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Partial Discharge Test | Set test conditions

Electric charge for detecting discharge inception voltage
(Inception Voltage)

This function detects the voltage when the specified electric charge is measured the first time after starting
a test as discharge inception voltage.

V,C
Applied voltage
Discharge incepton —{——— \ ... Electric charge
voltage [V] o '.“‘ '.“‘ '.“‘ ',‘.‘
Inception Voltage [pC] TR Y VY

0V, 0pC

1 On the HOME Menu screen, press Coulomb repeatedly until Coulomb is selected.
Each press of the key switches between Coulomb and Measure.

me] P> READY

Range ele ement three ranges.

‘10000’)(: ;’ ‘ »
Inception Voltage

10000 C S Inception

Voltage

Extinction Voltage

1000p C Extinction

Voltage

Upper Coulor 0.0 pC
Calibration Home

Voltage Judgment Time a
Measure Graph () Menu

2 Press Inception Voltage, and the use the numeric keypad or the rotary knob to enter
a value.

The setting range varies according to the value set to Range (p.717).
Setting range (100 pC range): 10.0 pC to 100.0 pC

Setting range (1000 pC range): 100.0 pC to 1000.0 pC

Setting range (10000 pC range): 1000 pC to 10000 pC

LAN

Range Selec nt three ranges

e —— 100pC, 10t B
[10000pC [ s
Inception Voltage

10000 C S e Inception

Voltage
Extinction Voltage

1000p C C Extinction

Voltage

Upper Coulomb 1000.0 pC

* Coulomb Calibration

Voltage Judgment Time
Measure Graph

This completes the setting.
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Partial Discharge Test | Set test conditions

Electric charge for detecting discharge extinction voltage
(Extinction Voltage)

This function detects the voltage when the specified electric charge is measured the first time after the
discharge inception voltage as discharge extinction voltage.

V,C
Applied voltage
. T Y A N bbb Electric charge
Discharge extinction L TU T T
voltage [V] / I \‘ / \‘ / \ ',' \ ',' i
Extinction Voltage [pC] + L 1
oV, 0pC

1 On the HOME Menu screen, press Coulomb repeatedly until Coulomb is selected.
Each press of the key switches between Coulomb and Measure.

me] P> READY

Range Sel ement three ranges.

‘10000’)(: EI 5’ ‘
Inception Voltage

1000p C Sckea Cronge Inception

Voltage

Extinction Voltage

1000p C 3 Extinction

Voltage

Upper Coulol 0.0 pC
Calibration Home

Voltage Judgment a
Measure Graph () Menu

2 Press Extinction Voltage, and then use the numeric keypad or the rotary knob to
enter a value.

The setting range varies according to the value set to Range (p.117).
Setting range (100 pC range): 10.0 pC to 100.0 pC

Setting range (1000 pC range): 100.0 pC to 1000.0 pC

Setting range (10000 pC range): 1000 pC to 10000 pC

Range ! Vhen this coulomb is
voltage is discharge
10000pC - ne Range
Inception Voltage .
10000 C 17 Inception
A Voltage
Extinction Voltage

Extinction
7DC 11

Upper Coulomb 1000.0 pC

Calibration
4\ Home

Voltage Judgment Time
Measure Graph Menu

This completes the setting.
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Partial Discharge Test | Set test conditions

Band Pass Filter

This function provides a bandpass filter that allows only frequencies within a specific band to pass. You
can select a center frequency from 100 kHz, 160 kHz, and 300 kHz. Select 160 kHz in normal tests.

1 On the Home Menu screen, press Measure repeatedly until Measure is selected.
Each press of the key switches between Coulomb and Measure.

Selects the Band Pass Filter.

This value is fix.
‘160k EIH z

Low Pass Filter di

B
OFF / Low Pass Filter
Voltage Measure /

Selec

RMS Voltage

Measure
Display Peakhold

OFF Display
Peakhold

Couloml Calibration
Voltage Judgment Time a Home
Graph Menu

2 Press Band Pass Filter, and then turn the rotary knob to change the value.

READY

Selects the Band Pass Filter.

This value is fix.
Hz Band Pass Filtel

Low Pass Filter

OFF / Low Pass Filter
Voltage Measure

RMS Voltage
Measure
Display Peakhold

OFF Display
Peakhold

Coulomb Calibration 4 Home

Voltage Judgment Time
Gopn | M Menu

This completes the setting.
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Low-pass filter

Partial Discharge Test | Set test conditions

When Low Pass Filter is set to ON, the noise generated by the AC power supply can be suppressed.

1

TOS93 Series

On the Home Menu screen, press Measure repeatedly until Measure is selected.
Each press of the key switches between Coulomb and Measure.

Band Pass Filter Selects the Band Pass Filter.
This value is fix.
‘160k EIHZ

Low Pass Filter @

OFF / Low Pass Filter
Voltage Measure
Voltage

RMS et Frean ‘
Measure

Display Peakhold

OFF Display
Peakhold

Cau\amb Calibration
Voltage Judgment Time a~ Home
L1l Measure Graph Menu

Press Low Pass Filter, and then turn the rotary knob to select ON or OFF.

LAN

[~ Not Cal |1

Band Pass Filter
160k " Band Pass Filter

Low Pass Filter c
Low Pass Filtel

Voltage
Measure

Display Peakhold
OFF Display
Peakhold

Coulomb Calibration 4 Home

Voltage Judgment Time
o | M Menu

This completes the setting.
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Partial Discharge Test | Set test conditions

Voltage Measure

Sets the voltage measurement mode.

122

Value Description
RMS Measures in true rms values.
Peak Measures in peak values.

On the Home Menu screen, press Measure repeatedly until Measure is selected.

Each press of the key switches between Coulomb and Measure.

Band Iter Selects the Band Pass Filter.
This value is fix.
‘160k EIHZ

Low Pass Filter

OFF / Low Pass Filter

Voltage Measure
RMS . Voltage

Measure
Display Peakhold

OFF Display
Peakhold

Coulomb Callbralmn
Voltage Judgment Time a~ Home
Ll Measure Graph Menu

2 Press Voltage Measure, and then turn the rotary knob to change the value.

READY

Band Pass Filter f voltage measurement methods.
e
160k ak: Pe onse Band Pass Filter

Low Pass Filter

OFF - - Low Pass Filter

Voltage Measure \ e
RMS Voltage
—= / Measure

Display Peakhold
OFF ) Display
Peakhold

Coulomb Calibration
4\ Home

Voltage Judgment Time
opn | A Menu

This completes the setting.
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Partial Discharge Test | Set test conditions

Electric charge peak value display (Display Peakhold)

When Peak Hold is set to ON, the measured peak electric charge is displayed during a test and in the
judgment result.

~E30.5483kV I . — Peak value
Elarised Time 2.9 sec ruise

1 On the Home Menu screen, press Measure repeatedly until Measure is selected.
Each press of the key switches between Coulomb and Measure.

Selects the Band Pass Filter.
This value is fix.
e

Low Pass Filter

OFF / Low Pass Filter

Voltage Measure

RMS Voltage
Measure

Display Peakhold

OFF Display
Peakhold

Cau\amb Calibration
Voltage Judgment Time a~ Home
Ll Measure Graph Menu

2 Press Display Peakhold, and then turn the rotary knob to select ON or OFF.

<) READY

Band Pass Filter Hold the measurement peak value of the
coulomb amount during the test period.
160k z Band Pass Filter

Low Pass Filter c jmum

OFF Low Pass Filter

Voltage Measure

RMS ¢ Voltage
Measure

Display Peakhold

ON X.XpC X.XpC e
- Peakhold
Display maximum during test

Coulomb Calibration
4\ Home

Voltage Judgment Time
opn | O menu

This completes the setting.

Electric charge calibration (Precalibration)

For details, see “Precalibration” (p.127).
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Partial Discharge Test |

Set test conditions

Graph scale setting (Graph Scale)

This function sets the scale of each axis in a graph to be displayed.

Value Description

Fixed Fixes the graph scale. The scale of each axis in a graph is determined according to the set value
listed below.

» Voltage axis: A set value of Test Voltage (p.111)
* Electric charge axis: A set value of Range (p.117)
» Time axis: The length of time the test voltage is applied (p.772)

Auto Adjusts the graph scale automatically according to the measured values. The range of time that
can be represented on the time axis varies according to the value set to Frequency (p.713) as
listed below. Outdated measured values that are outside of the range are not displayed.

* When Frequency is set to 50 Hz: 200 sec
* When Frequency is set to 60 Hz: 166 sec
1 On the Home Menu screen, press Graph repeatedly until Graph is selected.

Each time you press the key, the setting item switches between Calibration and Graph.

Graph Scale

‘ Fix
Inc/Ext-Volt M;
ON

Graph Format

Q-t

Voltage

Graph
Scale

F Inc/Ext-Volt
. Marker

Select the s h.
Auto: Autorr usts the scale
Fix: The scal

arker

Graph
Format

Calibration Home
P Menu

Coulomb
J
Measure

Press Graph Scale, and then turn the rotary knob to change the value.

Graph Scale
‘Fix

Inc/Ext-Volt Marker

ON

Graph Format

Q-t

Voltage

Graph
Scale

Inc/Ext-Volt

Select the scale of the graph
usts the scale

Graph
Format

Coulomb Calibration

[ ioron ol

4\ Home

Judgment

Measure Menu

This completes the setting.

User’s Manual

TOS93 Series



Partial Discharge Test | Set test conditions

Display of discharge inception voltage/discharge extinction
voltage (Inc/Ext-Volt Marker)

Select whether to display markers for discharge inception voltage and discharge extinction voltage on the
graph after a test.

Voltage

§ RMS |
Elapsed Time
70

Discharge inception voltage —|

600

Discharge extinction voltage

1 On the Home Menu screen, press Graph repeatedly until Graph is selected.
Each time you press the key, the setting item switches between Calibration and Graph.

me] P> READY

Graph Scale Select the scale of the graph.

N Auto: Automatically adjusts the scale.
‘FIX Fix: The scale is fixed. o
Inc/Ext-Volt Marker

ON . Inc/Ext-Volt

Graph Format

Q-t - e Graph

Format

Coulomb Calibration
Voltage Judgment Home
Measure p Menu

2 Press Inc/Ext-Volt Marker, and turn the rotary knob to select ON or OFF.
:
Ne] PD READY

Graph
Scale

Graph Scale Mark Inception Voltage and Extinction
: Voltage on the graph
Fix

Inc/Ext-Volt Marker

‘ON r T Inc/Ext-Volt
D — H Marker
Graph Format Y

Q-t i Graph

Format

Coulomb Calibration
4\ Home

Measure Menu

Voltage Judgment

This completes the setting.
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Partial Discharge Test | Set test conditions

Graph axis setting (Graph Format)

Set variables to be represented on the axes in the graph.

Value Description
Q-Vv Represents electric charge on the Y-axis, and voltage on the X-axis.
Q-t Represents electric charge on the Y-axis and time (s) on the X-axis.

1 On the Home Menu screen, press Graph repeatedly until Graph is selected.

Each time you press the key, the setting item switches between Calibration and Graph.

LAN

<) READY

Graph Scale elect t graph
‘Fix to: Autor jjusts the scale p—
’ Scale

Inc/Ext-Volt Marker

ON Inc/Ext-Volt
. Marker

Graph Format

Q-t B[ e Graph

Format

Coulomb Calibration
Voltage Judgment Home
Measure b Menu

2 Press Graph Format, and then turn the rotary knob to change the value.

Graph Scale Change of the X and Y axes

-t: The ne
i Graph
7Y - 9 Scale

Inc/Ext-Volt Marker

ON Inc/Ext-Volt
Marker

Graph Format

Q-t £ Graph
S — Format

Elapsed TimelS]

Coulomb Calibration
4\ Home

Voltage Judgment
weasure [N €¥ Menu

This completes the setting.
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Partial Discharge Test

Precalibration

If any of the following conditions applies, the electric discharge needs to be calibrated (Precalibration)
before partial discharge testing.

You can select whether to calibrate the electric discharge automatically or manually.
+ Before the first test of the day
* When the type of EUT or cable is changed

* When EUT is replaced because its electrostatic capacity deviates from others by 10% or more despite
the type being the same as others.

* When you particularly want to measure with high accuracy
» When the ambient temperature changes by 5 °C or more since the previous precalibration

If you attempt to start a test without performing the electric charge calibration or completing it successfully,
Calibration-FAIL will result.

The status of the electric calibration is displayed in the upper right of the display.

#Not Cal |: Not calibrated.

| “Execute|: Calibrating.
_: Successfully Calibrated.
[-]: Calibration failed.

Automatically perform precalibration before starting a test

Automatically perform precalibration each time before a test starts.

1 On the HOME Menu screen, press Calibration > Precalibration.

me] P> READY

ot Cl [uGir

Pr
‘ Every e Precalibratior:

# Calibration A Home
Graph Menu

Using the rotary knob, select Every.
This completes the setting.
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Partial Discharge Test | Precalibration

Manually perform precalibration

Manually perform precalibration before a test starts.

Turn on the product and let it warm up for more than 30 minutes.
Connect the test leads to the product (p.38).
Connect the test leads to the test location of the EUT.

On the HOME Menu screen, press Calibration > Precalibration.

Ol WN =

Using the rotary knob, select Once.

:
<) EADY

in:

3
Coulomb P
Menu

Measure Graph

6 Check that “READY” is shown on the display, and then press Execute.

When precalibration has been completed successfully, [- appears in the upper right of the
display.

When precalibration fails, |iSliées8| appears in the upper right of the display.
This completes precalibration.

When precalibration fails

When precalibration fails (Unsuccess), check if the capacitance of the EUT does not exceed 10 nF.
TOS9301PD supports EUT having an electrostatic capacity of up to 10 nF in performing partial discharge
tests.
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Partial Discharge Test

Starting a Test

Starting a test

Check that the product is correctly connected to the EUT.

N

2 Check that “READY” is shown on the display, and then press START.

N8} PD READY icon

Test Voltage e e. Voltage cannot be se
ey
STARTA

Limit Voltage

5500y ETEEETTE—

kv 1 2 E 4 5
2nd Test Voltage

2nd Test
ov

Voltage Pattern
7Ramp = Voltage
Pattern
requenc,

2nd Test Time 10s Frequency

Coulomb Calibration .~y Home

Voltage Judgment
U Measure Graph Menu

The DANGER LED lights, and the test starts.
If the test does not start, see “Unable to start a test” (p.336).

Operation after a test starts

B DANGER LED and test status display

During a test, the DANGER LED lights, and the test status is shown in the upper right of the display. The
DANGER LED lights if voltage is present at the output terminals regardless of the test status.

Lit Test status

T v dakakar el P>
A \ bA"IGUER' ’
3_, .~ B8 0.5483kv
PN hich vourace | hetard cdmnurry A S 2.9sec  rusecout
N\ Ao
Test status Description

- Testing

_ Voltage rising

- Voltage falling
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Partial Discharge Test | Starting a Test

B Displaying measured values and graph

During a test, measured values and a graph are shown on the display.

\
ARl
URTRIR

i [— Graph

Voltage (green)

Electric charge (blue)

2
Elapsed Time [s]

Voltage Electric charge

B Test condition display

Icons indicating the test conditions appear during testing.

Ne] PD |
Icon
Voltage fom 0.5483 kv
Ela?sed Time 2.9sec
Icon Description
[\u50Hz / [A60Hz| Frequency setting (50 Hz/60 Hz)
/ Volt Measure setting (RMS/Peak)
[B100K / [B160K / [B300H Band Pass Filter setting (100 kHz/160 kHz/300 kHz)
[PzeE_ | Low Pass Filter is set to ON

B Displaying elapsed time

Displays elapsed time since the test started. Up to 3600000.0 seconds are displayed. If the elapsed time
is greater than 3600000.0 seconds, the display is fixed at 3600000.0 seconds.

] PD
Voltage 0.5483kv
Elapsed Time 2.9se Elapsed Time

60

LAN

0
TestLevel
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Partial Discharge Test | Starting a Test

Changing the voltage setting during a test

If the voltage reaches the value set to Test Voltage during a test, press Test Level and then use the
numeric keypad or the rotary knob to change the value. If Voltage Pattern is set to Step, the voltage value
during the test cannot be changed.

~ LAN

‘ 0.5489kv e 486.3PC
Elapsed Time 3.65ec  Pulse Count 159

60!

TestLgvel Elapsed Time [s]
The changed voltage is immediately applied to the test, but the voltage value on the display shows the
measured value. When “READY” appears in the upper right of the display after the test is finished, the new
voltage setting will be displayed.
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Partial Discharge Test

Finish the Test and Judge

Stopping tests

If you want to stop a test or finish a test when the Test Time is off, press STOP.

STOP

L3

Conditions that cause a test to end

Conditions that cause a test to end are as follows:

a.When a value that is greater than or equal to the current upper limit (50 mA), the electric charge upper
limit (Upper Coulomb), or the pulse count upper limit (Upper Pulse Count) is measured.

b.When voltage application according to the specified voltage pattern completes.
c. When STOP is pressed.

In the above cases, the “TEST” indication on the display disappears when the test ends. When the voltage
residing in the unit is discharged, the DANGER LED turns off.

If the test finishes under the condition mentioned in a or b above, the judgment result (p.733) will appear
on the display.
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Partial Discharge Test | Finish the Test and Judge

Judgment types and operation

When a test finishes, the judgment result (Upper-FAIL, PASS) appears in the test status.

Voltage

[RMS |

Elapsed Time

70

0.0061kv
9.0sec

Upper-FAIL (Current)

] PD | PASS —£ Judgment result

Upper-FAIL (Coulomb)

Upper-FAIL (Pulse)

Condition A value greater than or equal A value greater than or equal A value greater than or equal
to the current upper limit to the electric charge upper to the discharge count upper
(50 mA) is measured. limit (Upper Coulomb) is limit (Upper Pulse Count) is

measured. measured.

Display The test status shows “Upper- The test status shows “Upper- The test status shows “Upper-
FAIL (Current) ” until the FAIL (Coulomb) " until the FAIL (Pulse) ” until the
judgment result is cleared. judgment result is cleared. judgment result is cleared.

Buzzer The buzzer continues to sound The buzzer continues to sound The buzzer continues to sound
until the judgment result is until the judgment result is until the judgment result is
cleared. cleared. cleared.

SIGNAL I/O  The U FAIL signal is output The U FAIL signal is output The U FAIL signal is output

Connector  until the judgment result is until the judgment result is until the judgment result is
cleared. cleared. cleared.

Calibration-FAIL PASS

Condition A test started despite the electric charge Upper-FAIL judgment did not occur during the
calibration that has been unperformed or failed. test.

Display The test status shows “Calibration-FAIL” until  The test status shows “PASS” until the time
the judgment result is cleared. specified by Pass Hold elapses. Then the

judgment result is cleared.

Buzzer The buzzer continues to sound until the The buzzer sounds for 50 ms (regardless of the

judgment result is cleared.

time specified by Pass Hold).

SIGNAL I/0 Both the U FAIL and L FAIL signals are output
simultaneously until the judgment result is

Connector

cleared.

The PASS signal is output until the judgment
result is cleared.

Clearing the judgment result

Press STOP. The product is ready to start another test.

TOS93 Series
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Touch Current Test

Applicable model:

This chapter describes how to set test conditions, start tests, and view the results for touch current (TC) of
leakage current (LC) tests.

The following flowchart shows the configuration and test steps.

| Set test conditions. |(p.134)

!

| Start a test. | (p.152)

!

| Finish the test andjudge.| (p.157)

Setting Test Conditions

This section describes the test conditions of touch current (TC) tests and how to set the conditions.
Displaying the setup screen (Home menu)

1 On the Function menu screen (p.46), press LC >TC.
The setup screen (Home menu) for the TC test conditions appears.

’
Polarity

Normal Polarity

Condition

Normal Condition
Probe NTWK terminal A-B

Enc-PE

110% OUT Polarity

Probe

OFF E 110% OUT
®ON OOFF

Measure Home
Connection udgment LineOUT A%
¥ 4 Judg Gl A venu

Set the required conditions by referring to the description of test conditions (p.735).
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Touch Current Test | Setting Test Conditions

Description of test conditions

The following table shows the test conditions that you can set for TC.

Test condition

Description

See

Network

Select the measurement circuit network to use for the test.  p.136

Polarity of the power supply line

Polarity of the power supply line to supply to the EUT. p.137

Single fault mode (Condition)

Select the single fault condition of the EUT.

p.138

Probe connection destination

Where on the EUT the test leads or probes are connected  p.139

to.

Output from the 110% terminal (110%
OuT)

Apply from the 110% terminal to the EUT the voltage applied p.140

to the AC LINE IN inlet.

Upper limit Reference current for the limit judgment. p.141

Lower limit Reference current for lower limit judgment. p.142

Judgment delay (Judge Delay) Time to wait after the START switch is pressed before p.143
starting judgment.

Test time Time from the start of the test to the end of the test. p.144

Measurement range Select the measurement range. p.145

Measurement mode (Measure Mode) Current measurement mode. Select peak measurement, p.147
rms measurement, or DC measurement.

Voltmeter band expansion (VoltMeter Set the band of the internal voltmeter of the product to p.148

BandWidth) 0.1 Hz to 1 MHz as required by IEC 60601.

Peak value display (Display Peakhold) Display the maximum current during the test. p.149

Measurement check (Measure Check)

Run a weak current across the A and B terminals, and check p.281

the measurement circuit.

Offset

Cancel currents that lead to errors.

p.150

Voltage conversion (Conv Voltage)

Displays the current converted using a specified voltage p.151
based on the voltage supplied to the EUT and the measured

current.

Checking the EUT operation (Line OUT)

Output a voltage temporarily from AC LINE OUT to check p.282

the EUT operation before a test.

TOS93 Series
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Touch Current Test | Setting Test Conditions

Network

Set the measurement circuit network to use for the test.

If you set B-U1 or B-U2, use an insulation transformer that can output voltage equivalent to 110 % of the
EUT’s rated voltage.

Value Application example
A IEC 60990 Fig. 3 U1 measurement
B-U1 IEC 60990 Fig. 4 U2 measurement
B-U2 IEC 60990 Fig. 4 U1 measurement
C IEC 60990 Fig. 5 U3 measurement
D Electrical Appliances and Materials Safety Act single frequency
E Electrical Appliances and Materials Safety Act multiple frequencies
F IEC 61029, UL
G IEC 60745
H IEC 61010-1, IEC 61010-1 Wet condition
I IEC 60601-1
J For calibration. Do not use.
ACAUTlON If you set Network to J and apply 10 V or more between terminals A and B, the measurement

circuit may break.

On the Home menu screen, press Connection > Network.

network circuit A,B,C
alibration circuit, 5o p
g it.
Polarity

Normal

CircuitA

Condition

Normal

Probe NTWK terminal A-B
Enc-PE

110% OUT Polarity

OFF

X Measure
& Connection Judgment

Scale

Polarity
Condition

Probe

110% OUT
@®ON OOFF

Home
Menu

LineOUT A%

Turn the rotary knob to change the value.

This completes the setting.
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Polarity of the power supply line

Set the polarity of the power supply line to supply to the EUT.

Value Description
Normal Power is supplied with positive polarity.
Reverse Power is supplied with negative polarity.

1 On the Home menu screen, press Connection > Polarity.

LAN

Network

Polarity

Condition cono)

Normal
Probe NTWK terminal A-B
Enc-PE

110% OUT Polarity

Condition

Probe

OFF 110% OUT
— ®ON OOFF
Measure

& Connection Judgment tneour 4 Home
Scale Menu

Turn the rotary knob to change the value.
This completes the setting.

TOS93 Series User’s Manual 137



138
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Single fault mode (Condition)

This is used to simulate a single fault condition of the EUT.

Value Description

Normal Normal condition.

Fault Neu Disconnected power supply line (neutral) condition.
Fault PE Disconnected protective ground wire condition.

If testing a Class I, selecting Fault PE will not have any effect.

1 On the Home menu screen, press Connection > Condition.

Network

A L e Network
Polarity
Normal Polarity
Condition

Conditon  cono
Probe NTWK terminal A-B

Enc-PE
110% OUT Polarity

Probe

OFF 110% OUT
— ®ON OOFF

Measure
& Connection Judgment tneour 4 Home
Scale Menu

2 Turn the rotary knob to change the value.
This completes the setting.
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Probe c

onnection destination

Set where the test leads or probes are connected to.

Touch Current Test | Setting Test Conditions

Value Description

Enc-Liv Measures across the enclosure and power supply line (live). Connect the test lead or probe of
the A terminal to the enclosure.

Enc-Neu Measures across the enclosure and power supply line (neutral). Connect the test lead or
probe of the A terminal to the enclosure.

Enc-PE Measures across the enclosure and earth. Connect the test lead or probe of the A terminal to
the enclosure.

Enc-Enc Measures across two points on the enclosure. Connect the test leads or probes of the A and

B terminals to two locations on the enclosure.

1

TOS93 Series

On the Home menu screen, press Connection > Probe.

¥ READY

Network r NTWK terminal B.
N for enclosure and fixed.
A LiviLive Neu:N PE:PE ENC:Enclosure Network

Polarity
Normal Polarity
Condition

Normal
Probe NTWK terminal A-B

Condition

ahads
110% OUT Polarity . o

OFF 110% OUT
®ON OOFF

Measure
& Connection Judgment tneour 4 Home
Scale Menu

Turn the rotary knob to change the value.
This completes the setting.
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Output from the 110% terminal (110% OUT)

When you set 110% OUT to on and set the polarity, the voltage applied to the AC LINE IN inlet is output

from the front-panel 110% terminal and applied to the EUT while a test is in progress.

By applying a voltage at 110% of the EUT rating to the AC LINE IN inlet on the rear panel in advance, you

can apply a voltage that takes into consideration the variation in the commercial power supply.

When 110% OUT is on, #le#d is shown in the upper right of the display.
Value Description
Normal The voltage applied to the AC LINE IN inlet is output from the 110% terminal and
applied to the EUT with positive polarity.
Reverse The voltage applied to the AC LINE IN inlet is output from the 110% terminal and

applied to the EUT with negative polarity.

&WARNWG Risk of electric shock. If you set 110% OUT to ON, do not touch the tip of the test lead

connected to the 110% terminal with your hand while a test is in progress. A high
voltage will be output from the 110% terminal while a test is in progress.

User’s Manual

On the Home menu screen, press Connection > 110% OUT.

y

Network

A > 109 Network

Polarity

Normal o A 5 Polarity

Condition
Normal T o= - Condition
Probe NTWK terminal A-B

.
Enc-PE - Probe
110% OUT Polarity

oo
‘OFF E o 110% OUT
e OON @OFF

Measure
& Connection Judgment tneour 4 Home
Scale Menu

Press 110% OUT to switch between on and off.
110% OUT switches between on and off each time you press the key.

If you select on, turn the rotary knob to enter the polarity.
This completes the setting.
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Upper limit

Set the reference current for upper limit judgment. If current greater than or equal to Upper is measured,
upper limit judgment (Upper-FAIL) results. To disable upper limit judgment, set Upper to off.

1 On the Home menu screen, press Judgment > Upper.

READY

Upper ) sed in judgment. If current

TERET TR g qual to upper limit is
‘ FAIL judgment is made. @0&“"5;)#

Lower
OFF A (NI | Lower
omA 20 40 60 80 100 90N OOFF
Judge Delay
% Please don't setting over the red line.

O FF s Judge Delay

®ON OOFF

Measure
Scale Menu

2 Press Upper to switch between on and off.
Upper switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the current.
For the setting range, see the measurement range (p.307) in the specifications.
This completes the setting.
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Lower limit

Set the reference current for the limit judgment. If a current less than or equal to Lower is measured, lower
limit judgment (Lower-FAIL) results. To disable lower limit judgment, set Lower to off.

(NOTE) Normally, even a good EUT will have a certain degree of leakage current. Setting the limit
) " slightly less than the leakage current of the EUT is useful in detecting breaks in the test
leads and poor connections, enabling you to perform highly reliable testing.

1 On the Home menu screen, press Judgment > Lower.

¥ READY

Upper udgment. If current

0.1000m A T e

Lower

\ OFF A NN S Lower
T 40 60 80 100 [FRvar
Judge Delay

 Please don't setting over the red line.

O FF s Judge Delay

®ON OOFF

Measure
Scale Menu

2 Press Lower to switch between on and off.
Lower switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the current.
For the setting range, see the measurement range (p.301) in the specifications.
This completes the setting.
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Judgment delay (Judge Delay)

If you set the time from when the START switch is pressed to when judgment starts (judgment delay)
longer than the startup time of the EUT, evaluation can be made on measurements in the steady-state
condition of the EUT. Measurements made during Judge Delay are ignored and do not affect judgments. If
you do not want to set the judgment delay, set Judge Delay to off.

Upper — —
1 A |
| | A "
| I |

Lower | - : = = '
| A<= This measurement is ignored. l
| I |
! | Test Time !
| | |
. Judge Delay . l
4 4

Press START. Judgment begins. PASS judgment

TOS93 Series

W< This measurement is ignored.

Upper: ON
Lower: ON

Test Time: ON

B A: Measurement

On the Home menu screen, press Judgment > Judge Delay.

¥ READY

Upper Sets the delay between test start and

judgment.
L 0.1000m A oon” eors
ower
T N
o F F A OmA 20 40 60 80 100 Lower

®ON OOFF
Judge Delay

on't setting over the red line.
Judge Delay
OON @OFF

Measure
Connection Time tneour 4 Home
Scale Menu

Press Judge Delay to switch between on and off.

Judge Delay switches between on and off each time you press the key.

If you select on, use the numeric keypad or the rotary knob to enter the time.

Setting range: 1s to 1000 s
This completes the setting.
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Test time

Set the test time to on or off.

Value Description

ON Set the time from when the START switch is pressed to the end of the test. If upper limit
judgment (Upper-FAIL) or lower limit judgment (Lower-FAIL) does not occur during a test, the
test will result in PASS.

OFF The test continues until the STOP switch is pressed. Pass judgments are not made.

1 On the Home menu screen, press Time > Test Time.

¥ READY

Test Time Test time begins when test starts,

‘S nd ends wihen the specifed time fas S
SR L} P @ON  OOFF

Measure
Connection Judgment tneour 4\ Home
Scale Menu

2 Press Test Time to switch between on and off.
Test Time switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the time.
Setting range: 1s to 1000 s
This completes the setting.
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Measurement range

Set the measurement range.

Touch Current Test | Setting Test Conditions

Value Description
Auto Switches the range automatically according to the measured values.
Fix The measurement range is fixed Range 1 to 4 according to the Network, Upper, and

Measure Mode settings. See “Measurement range when Fix is selected” below.

B Measurement range when Fix is selected

TOS93 Series

Network Upper Range setting’

Measure Mode: Peak Measure Mode: RMS (AC+DC),
RMS (AC), DC

A, B,CH 0.1 pA to 85 pA 0.1 pA to 60 pA Range 1
86 uA to 850 pA 61 pA to 600 A Range 2
851 pAto 8.50 mA 601 pA to 6.00 mA Range 3
8.51 mAto 85.0 mA 6.01 mA to 60.0 mA Range 4

D, E, I 0.1 yAto 42.4 pA 0.1 pA to 30 pA Range 1
42.5 pAto 424 pA 31 pA to 300 uA Range 2
425 pAto 4.50 mA 301 pA to 3.00 mA Range 3
45.1 mA to 45.0 mA 3.01 mA to 30.0 mA Range 4

F 0.1 yAto 28.2 pA 0.1 yAto 20 pA Range 1
28.3 yAto 282 pA 20.1 pA to 200 pA Range 2
283 pAto 3.00 mA 201 pA to 2.00 mA Range 3
3.01 mA to 30.0 mA 2.01 mA to 20.0 mA Range 4

G 0.1 pAto 21.2 A 0.1 pA to 15 yA Range 1
21.3 yAto 212 pA 15.1 yAto 150 pA Range 2
213 pAto 2.12 mA 151 pA to 1.50 mA Range 3
213 mAto 22.5 mA 1.51 mAto 15.0 mA Range 4

1 For the measurement range of each range setting, see the specifications (p.3017).
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Touch Current Test | Setting Test Conditions

B Setup procedure

1 On the Home menu screen, press Measure repeatedly until Measure is selected.

Each time you press the key, the setting changes between Measure and Scale.

Ra

‘Auto

Measure Mode
RMS(AC+DC)

VoltMeter BandWidth

Normal
Display Peakhold
OFF

Connection Judgment

2 Press Range and then turn the rotary knob to change the value.

LAN

t range.

A ang tion.
Fix: Determine by NTWK, MODE, UPPER. Range

Measure Mode

VoltMeter
BandWidth

Display
Peakhold

K Measure Check
Lui Measure Home

T LneOUT A
ime e ine A e

This completes the setting.
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Measurement mode (Measure Mode)

Set the current measurement mode. An icon appears during testing according to the setting.

Value Description Icon

Peak Measures the waveform peak value."
RMS (AC+DC) Measures the DC component and AC component with true rms values.
RMS (AC) Measures only the AC component with true rms values.
DC Measures only the DC component. (ECEE

TOS93 Series

1

When you set the measurement mode to Peak, noise generated by peripherals propagates through the
communication control cables connected to the product and may affect the measurement. Particularly in low-level
current measurement, we recommend attaching commercially available clip-type ferrite cores to the communication

cables.

On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

[ Auto: Autorange ope!
‘Auto Fix: Determine by NTWK,

Measure Mode

RMS(AC+DC)

VoltMeter BandWidth

Normal
Display Peakhold
OFF

Connection J Time

Scale

Measure Mode

VoltMeter
BandWidth

Display
Peakhold

Measure Check.

4\ Home
() Menu

Press Measure Mode, and then turn the rotary knob to change the value.

A TC READY

Range surement values
Auto RMS(AC), Peak, DC
Measure Mode

[RMS(AC+DC)

VoltMeter BandWidth

Normal

Display Peakhold

OFF

Ll Measure

Connection Judgment Time Line OUT
Scale

This completes the setting.

LAN

Range

VoltMeter
BandWidth

Display
Peakhold

Measure Check.

4\ Home
() Menu
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Voltmeter band expansion (VoltMeter BandWidth)

Sets whether to expand the band of the internal voltmeter of this product. An icon appears during testing
according to the setting.

Value Description Icon

Normal Uses the normal band (15 Hz to 1 MHz.) B 15Hs)

Expand The expanded bandwidth (0.1 Hz to 1 MHz) is used as required by IEC 60601. To  [SijiHg|
accurately measure low frequency components, set the test time to at least 120
seconds.

1 On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

LAN

Ra t range.
ang tion.
Auto Fix: Determine by NTWK, MODE, UPPER. Range

Measure Mode

RMS(AC+DC) . or Measure Mode

VoltMeter BandWidth "

Normal VoltMeter
BandWidth

Display Peakhold

OFF . Display
Peakhold

K Measure Check
Lui Measure a Home

Connection Judgment Time Line OUT
Scale Menu

2 Press VoltMeter BandWidth, and then turn the rotary knob to change the value.
“ TC LAN

Range t VoltMeter BandWidth
Auto Range
Measure Mode

RMS(AC+DC) Measure Mode

VoltMeter BandWidth

Normal VoltMeter
— — BandWidth
Display Peakhold

OFF Display
Peakhold

Measure Check.

Connection Judgment Time LineOUT 44
Scale

Home
Menu

This completes the setting.
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Peak value display (Display Peakhold)

When Display Peakhold is set to on, the peak current measured during testing is displayed. Judgment is
also performed on the peak current.

1 On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

Range Select the mi nt range.

Auto: Autorang ration.
Auto Fix: Determine by NTWK, MODE, UPPER. Range
Measure Mode

RMS(AC+DC) i ork_ Measure Mode

VoltMeter BandWidth

Normal A VoltMeter
0 BandWidth
Display Peakhold

OFF Display
Peakhold

K Measure Check
Ll Measure Home

[ i dgment T LneOUT A
onnection Judgment ime e ine A e

2 Press Display Peakhold and then turn the rotary knob to select ON or OFF.

¥ READY

Range Display Peakhold ON will display the

maximum current value during test.
Auto = Range
Measure Mode

RMS(AC+DC) Measure Mode

VoltMeter BandWidth

Normal t VoltMeter

Bandwidth
Display Peakhold

OFF Display
iy Peakhold

Measure Check.

Connection Judgment Time LneoUT 4% Home
Scale Menu

This completes the setting.

Measurement check (Measure Check)

You can run a weak current across the A and B terminals, and check the measurement circuit. For details,
see “Measurement check” (p.281).
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Offset

Even when the EUT is not running, a certain amount of current may be measured depending on the wiring
environment or the like. If Offset is set to on, such currents, which lead to errors, can be canceled. If the

offset is set to on, appears during testing.

1 On the Home menu screen, press Scale repeatedly until Scale is selected.
Each time you press the key, the setting changes between Measure and Scale.

¥ READY

Offset The offset nnecessary noise in

\ OFF A measurement and subiracts ram offset
Conversion Voltage OON @OFF

Conversion Voltage

o F F V Conv Voltage

@®ON OOFF

Measure Home
Connect dgment T LineOUT 4\
onnection Judgment ime mﬁ ine A e

2 Press Offset to switch between on and off.
Offset switches between on and off each time you press the key.

LAN

Offset e nnecessary noise in

‘ HW;ESUI'EI’NEI'\( ubtracts from Offset
Conversion Voltage ) ®ON OOFF

Conversion Voltage

o F F V Conv Voltage

@®ON OOFF

Auto Measure

Measure
/ﬁ‘ Home

Menu

Connection J Time Line OUT

3 If set to ON, set the Offset value according to the following procedure.

Purpose Operation

Measure the Offset value to Press Auto Measure. Connect test leads to this product, and open the

set it automatically. test leads. Press START. When the measurement stabilizes, press
STOP.

The Offset value is set automatically.

Set the Offset value manually. Use the numeric keypad or the rotary knob to enter the value.
For the setting range, see the measurement range (p.3017) in the
specifications.

This completes the setting.
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Voltage conversion (Conv Voltage)

If you set Conv Voltage to on, the current converted using a specified voltage is displayed based on the
voltage supplied to the EUT and the measured current. Judgment is also performed on the converted

current. If set to on, [£€oN] appears during testing.

(NOTE) If Conv Voltage is set to a value greater than or equal to five times the voltage applied from
\ ) the AC LINE OUT terminal to the EUT, the measurement during testing is displayed as “+
Over.”

1 On the Home menu screen, press Scale repeatedly until Scale is selected.
Each time you press the key, the setting changes between Measure and Scale.

' TC READY
d subtracts from Offset
OON @OFF

Conv Voltage
®ON OOFF

Home
Menu

2 Press Conv Voltage to switch between on and off.

Conv Voltage switches between on and off each time you press the key.

Offset
@®ON OOFF

Conv Voltage
OON @OFF

tneour 4 Home

Menu

3 If you select on, use the numeric keypad or the rotary knob to enter the voltage.
Setting range: 80.0 V to 300.0 V
This completes the setting.

Checking the EUT operation (Line OUT)

Check the EUT operation before testing. For details, see “Checking the EUT operation” (p.282).
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Touch Current Test

Starting a Test

We recommend that you perform a pre-test inspection (p.287) before executing a test.

Connecting the test leads to the EUT

Connect the test leads to the test location of the EUT. For details on connecting the power supply line for
the product and EUT and connecting test leads to the product, see “Connection for Leakage Current
Tests” (p.41).

The test locations of the EUT in touch current tests vary depending on the test condition settings of “Probe
connection destination” (p.739) and “Single fault mode (Condition)” (p.738) and the appliance class of the
EUT. The following table shows where to connect the test lead connected to the A terminal (test lead A)

and that connected to the B terminal (test lead B).

Test condition

Where to connect the test leads

Probe Condition Class | instrument or Class 0l instrument Class Il instrument
Enc-Liv Normal Test lead A to the enclosure not connected Test lead A to the enclosure.
"Enc-Neu to protective ground (example 1).
Enc-PE Normal Test lead A to the enclosure (example 3). Test lead A to the enclosure.
Fault Neu
Fault PE Test lead A to the enclosure. If 110% OUTis —
turned on, connect test lead 110% to the
signal /O section not connected to
protective ground.
Enc-Enc Normal Test lead A and B to two insulated locations Test lead A and B to two insulated
FaultNeu  ©N the enclosure not connected to locations on the enclosure. If 110%
protective ground (example 2). OUT is turned on, connect test lead
If 110% OUT is turned on, connect test lead 110% to the signal I/O section not
110% to the signal I/O section not connected to protective ground.
connected to protective ground (example 4).
Fault PE Test lead A and B to two insulated locations —

on the enclosure not connected to
protective ground (example 2) or to the
enclosure not connected to protective
ground and enclosure connected to
protective ground. If 110% OUT is turned
on, connect test lead 110% to the signal I/0
section not connected to protective ground
(example 4).
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B Connection example

To the AC LINE
OUT terminal

block (LBE
N

Enclosure not connected
to protective ground

To the A terminal

Example 1: Across the enclosure and power or
across the enclosure and earth

AC LINE OUT

To the terminal

block (LS(—-T\
N e

To the A terminal

Example 3: Across the enclosure and earth

Ground check

Touch Current Test | Starting a Test

AC LINE OUT
To the terminal

L
block G E
N

To the A terminal

To the B terminal

Example 2: Across two points on the enclosure

AC LINE OUT

To the terminal 1/0 terminal

block L E'ﬂ
G o
N

110%
terminals

To the A terminal

To the B terminal

Example 4: Across two points on the
enclosure (apply 110% voltage)

If the test condition “Probe connection destination” (p.139) is set to “Enc-Liv” or “Enc-Neu”, test lead A is
connected to the power supply line (L or N) through a network inside the product. Therefore, if test lead A
is connected to a grounded EUT enclosure by mistake, the power line will be grounded through the

network, and this is dangerous.

Grounded

To perform tests safely, it is necessary to check in advance that the measurement point is not grounded.
Ground check performs this check automatically. After you press START, a weak current is run between
test lead A and the ground to check whether the measurement point is grounded before starting the test.

If the measurement point is grounded, when you press START, “Contact-FAIL” is displayed in the top area
of the display, and the test is aborted. Until Contact-FAIL is cleared, the U FAIL and L FAIL signals of the
SIGNAL I/O connector are set to on simultaneously. To clear Contact-FAIL, press STOP.

/\CAUTION

Be sure to connect the test leads to the measurement point, and then press START.

If you connect the test leads to the measurement point after pressing START, the instrument
will determine that the measurement point is not grounded, and the ground check will pass.
Incorrect connections will not be detected.

TOS93 Series
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Touch Current Test | Starting a Test

Starting a test

&WARMNG Risk of electric shock. When using the test leads, do not touch the tip of the lead with

your hand.

=N

Check that the product is correctly connected to the EUT.

2 Check that “READY” is shown on the display, and then press START.

LAN

READY icon

Netwot Select fi e circt .C. 1,

P — cuit J is c so pl a

‘A
Polarity

Normal - Polarity

Condition
Normal Condition
Probe NTWK terminal A-B
Enc-PE

110% OUT Polarity

OFF = 110% OUT
®ON OOFF

Probe

Measure Home
Connection udgment Line OUT A
L4 ety Scale A ven

“TEST" is shown in the upper right of the display, and the test starts.

If the test does not start, see "Unable to start a test” (p.336).

User’s Manual
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Operation after a test starts

Touch Current Test | Starting a Test

Shown below are examples of operation after a test starts.

B Example of a PASS judgment

Test Status READY

1 T
: TEST ! PASS Upper: ON
| DANGER LED lit | Lower: ON
1 n | | Judge Delay: ON
Upper . et Test Time: ON
L ! - i N i est Time:
e T A . N H @ A : Measurement
‘ A g [ ] A
1‘ : @ A |
: . 1
Lower ! 7 ; A A J‘
I ! I
; | Test Time ;
r———
' Judge Delay ' 1
* . 4
Press START. Judgment begins. PASS judgment
W Example of a FAIL judgment
Test Status I " Upper-FAIL or
READY | TEST | Lower-FAIL Upper: ON
1 ! T .
w DANGER LED lit l | Lower: ON
U | B " ,‘ Judge Delay: ON
ppet L TE - k | Test Time: ON
w I T | w
I | | I
I I
| A | ! B A: Measurement
1 ST
i A
! g 1
I / ! & | I
Lower | & : “ |
! | Test Time | !
L | | I
' Judge Delay . : !
) 4
Judgment begins. Upper-FAIL or Lower-FAIL judgment

Press START.

B DANGER LED and test status display

During a test, the DANGER LED lights, and the test status is shown in the upper right of the display.

Lit

— oy —|
A sl Bakokr! [,
- .
helwrh cdmnumy A LEpacE

Low o
‘ f N\ & a

i\ HIGH VOLTAGE

TOS93 Series

2.473 «

Test status

4.945 mA
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Touch Current Test | Starting a Test

B Measurement display

During a test, measurements are shown on the display.

U
U
:— Measurement
(

Displays the ratio of the measurement
relative to the Upper value

SUSUSUSUSDSOSUSUSOSUSOSOSOSOUN

B Test condition display

Icons indicating the test conditions appearing during testing.

= Icon
e e
Icon Description
B 15Hz)/[5 0.1Hz] VoltMeter BandWidth setting (Normal/Expand).
Offsetting.
[ Peak | acoc || ac |[ bc | Measure Mode setting (Peak/RMS (AC+DC)/RMS (AC)/DC).
= Conv| Conv Voltage being set to ON.

B Test time display

During the test time, “TEST” and the elapsed time are displayed. If Test Time is set to on, the remaining
test time is displayed with a bar graph. If Test Time is set to off, the elapsed time is displayed up to
3600000.0 seconds. If the elapsed time is greater than 3600000.0, the display is fixed at 3600000.0.

Line|

Voltage  EXEIIFEE Current ST CEDEET

2.473 v 4.945..

40 60 80 100
coocooooooog

proocoo
Elapsed Time

= Elapsed time. If Test Time is set to on, the
5. O 0 remaining test time is displayed with a bar graph.

50 Line Current
0

cocoooococccoomoed | pover
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Touch Current Test

Finishing the Test and Viewing the Judgment

Stopping tests

0000000000000 000000000000 0000000 0C00CCOCOCPCOOCOOCOOOCOOPOPCOPOPOPOPOCOOPOPPOPOPOPOPOTPOPOPITCOPQOPTOTPTQTPOTTYYTS

If you want to stop a test or finish a test when the test time is off, press STOP.

STOP

| 4

Conditions that cause a test to end

0000000000000 000000000000 000000000 QC0COCFCOCPCOOOCOOPOPCOPOPOOPOPOPOPOPOPOPOPOTPIOPTOPTOPQOPTOQTPTQOPTQOTTTYTS

Conditions that cause a test to end are as follows:
a.When a current greater than or equal to Upper limit or less than equal to Lower limit is measured
b.When the test time elapses if Test time is set to on
c.When you press STOP

In any of the cases above, the “TEST” indication on the display disappears when the test ends.

If the test finishes under condition a or b given above, the judgment result (p. 158) will be shown on the
display.

TOS93 Series User’s Manual

157



Touch Current Test | Finishing the Test and Viewing the Judgment

Judgment types and operation

When a test finishes, the judgment result is shown in the test status.

PASS s

Current [T

978.0

¥ e

Voltage FEED

0.978

Elapsed Time

OmA 20 80 100

Line Voltage

100.18 v
0.013 A
13w

10.0,

Line Current

Line Power

Upper-FAIL

Judgment result

Lower-FAIL

Condition

A current greater than or equal to the upper
limit was measured.

A current less than or equal to the lower limit
was measured.

Display

The test status shows “Upper-FAIL” until the
judgment result is cleared.

The test status shows “Lower-FAIL” until the
judgment result is cleared.

Buzzer

The buzzer continues to sound until the
judgment result is cleared.

The buzzer continues to sound until the
judgment result is cleared.

SIGNAL /O
connector

U FAIL signal is output until the judgment result
is cleared.

L FAIL signal is output until the judgment result
is cleared.

Contact-FAIL

PASS

Condition

When each measurement point is grounded
with Probe set to Enc-Liv or Enc-Neu.

Upper-FAIL, Lower-FAIL, or Contact-FAIL
judgment did not occur during the test.

Display

The test status shows “Contact-FAIL” until the
judgment result is cleared.

The test status shows “PASS” until the time
specified by Pass Hold elapses. Then the
judgment result is cleared.

Buzzer

The buzzer continues to sound until the
judgment result is cleared.

The buzzer sounds for 50 ms (regardless of
the Pass Hold time).

SIGNAL I/0
connector

Both the U FAIL and L FAIL signals are output
simultaneously until the judgment result is
cleared.

PASS signal is output until the judgment result
is cleared.

Clearing the judgment result

Press STOP to clear the judgment result. The product is ready to start another test.

User’s Manual

TOS93 Series



Protective Conductor Current Test

Applicable model:

This chapter describes how to set test conditions, start tests, and view the results for protective conductor

current (PCC) of leakage current (LC) tests.
The following flowchart shows the configuration and test steps.

| Set test conditions. |(P-159)

| Start a test. | (p.173)

!

| Finish the test andjudge.| (p.176)

Setting Test Conditions

This section describes the test conditions of protective conductor current (PCC) tests and how to set the
conditions.

Displaying the setup screen (Home menu)

On the Function menu screen (p.46), press LC >PCC.
The setup screen (Home menu) for the PCC test conditions appears.

READY i
it I,PCC-1,PCC-2.

Polarity

CircuitPCC-1

Condition

asure
& Connection nent ime LineOUT A% Home
Menu

Set the required conditions by referring to the description of test conditions (p.7160).
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Protective Conductor Current Test | Setting Test Conditions

Description of test conditions

The following table shows the test conditions that you can set for PCC.

Test condition Description See

Network Select the measurement circuit network to use for the test.  p. 1671

Polarity of the power supply line Polarity of the power supply line to supply to the EUT. p.162

Single fault mode (Condition) Select the single fault condition of the EUT. p.162

Upper limit Reference current for the limit judgment. p.163

Lower limit Reference current for lower limit judgment. p.164

Judgment delay (Judge Delay) Time to wait after the START switch is pressed before p.165
starting judgment.

Test time Time from the start of the test to the end of the test. p.166

Measurement range Select the measurement range. p.167

Measurement mode (Measure Mode) Current measurement mode. Select peak measurement, p.168
rms measurement, or DC measurement.

Voltmeter band expansion (VoltMeter Set the band of the internal voltmeter of the product to 0.1 p.169

BandWidth) Hz to 1 MHz as required by IEC 60601.

Peak value display (Display Peakhold)  Display the maximum current during the test. p.170

Measurement check (Measure Check)  Run a weak current across the A and B terminals, and p.281
check the measurement circuit.

Offset Cancel currents that lead to errors. p.171

Voltage conversion (Conv Voltage) Displays the current converted using a specified voltage p.172
based on the voltage supplied to the EUT and the measured
current.

Checking the EUT operation (Line OUT) Output a voltage temporarily from AC LINE OUT to check  p.282
the EUT operation before a test.

TOS93 Series

User’s Manual



Protective Conductor Current Test | Setting Test Conditions

Network

Set the measurement circuit network to use for the test.

Value Application example

| Ground leakage current measurement of medical instruments
PCC-1 Protective conductor current measurement

PCC-2 IEC 60598-1

1 On the Home menu screen, press Connection > Network.

% Connection

READY
Select from network circuit I,PCC-1,PCC-2.

Polarity

CircuitPCC-1

Condition

Measure

Home
LineOUT A%
ne () Menu

Scale

Turn the rotary knob to change the value.
This completes the setting.

TOS93 Series
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Protective Conductor Current Test | Setting Test Conditions

Polarity of the power supply line

Set the polarity of the power supply line to supply to the EUT.

Value Description
Normal Power is supplied with positive polarity.
Reverse Power is supplied with negative polarity.

1 On the Home menu screen, press Connection > Polarity.

LAN

Network

pCC-1 R e Network

Polarity

‘Normal 5
Condition = o

Normal YA N = Condition

Measure
& Connection Judgment tneour 4 Home
Scale Menu

Turn the rotary knob to change the value.
This completes the setting.

Single fault mode (Condition)

This is used to simulate a single fault condition of the EUT.

Value Description
Normal Normal condition.
Fault Neu Disconnected power supply line (neutral) condition.

1 On the Home menu screen, press Connection > Condition.

LAN

Network Select single fault mode.
Norm Normal us.
PCC-1 = : Sim Network
Polarity
Normal v Polarity

Condition

Horma! - . =

Measure Home
Connection Judgment LineoUT A\
* Scale () Menu

Turn the rotary knob to change the value.
This completes the setting.
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Protective Conductor Current Test | Setting Test Conditions

Upper limit

Set the reference current for upper limit judgment. If current greater than or equal to Upper is measured,
upper limit judgment (Upper-FAIL) results. To disable upper limit judgment, set Upper to off.

1 On the Home menu screen, press Judgment > Upper.

READY

Upper r limit used in judgment. If current

B A 7 Ao an or equal to upper limit is
‘ |m A ted, Upper-FAIL judgment is made. @0:‘”"5;)#

Lower
OFF A T Lower
OmA 20 40 60 80 100 gon OOFF
Judge Delay
* Please don't setting over the red line.

O FF s Judge Delay

®ON OOFF

Measure
Scale Menu

2 Press Upper to switch between on and off.
Upper switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the current.
For the setting range, see the measurement range (p.307) in the specifications.
This completes the setting.
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Protective Conductor Current Test | Setting Test Conditions

Lower limit

Set the reference current for the limit judgment. If a current less than or equal to Lower is measured, lower
limit judgment (Lower-FAIL) results. To disable lower limit judgment, set Lower to off.

(NOTE) Normally, even a good EUT will have a certain degree of leakage current. Setting the limit
) " slightly less than the leakage current of the EUT is useful in detecting breaks in the test
leads and poor connections, enabling you to perform highly reliable testing.

1 On the Home menu screen, press Judgment > Lower.

READY

Upper in judgment. If current

0.1000m A e e e

Lower

\ OFF A NN Lower
OomA 20 a0 60 80 Too [
Judge Delay

% Please don't setting over the red line.

O FF s Judge Delay

®ON OOFF

Measure
Connection Time tneour 4\ Home
Scale Menu

2 Press Lower to switch between on and off.
Lower switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the current.
For the setting range, see the measurement range (p.301) in the specifications.
This completes the setting.
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Protective Conductor Current Test | Setting Test Conditions

Judgment delay (Judge Delay)

If you set the time from when the START switch is pressed to when judgment starts (judgment delay)
longer than the startup time of the EUT, evaluation can be made on measurements in the steady-state
condition of the EUT. Measurements made during Judge Delay are ignored and do not affect judgments. If
you do not want to set the judgment delay, set Judge Delay to off.

W< This measurement is ignored.

Upper — —
[ w T N \ Upper: ON
I |
! ? A A Lower: ON
I
! ! A A [ Test Time: ON
Lower ! : )
| A'< This measurement is ignored. ;
| : l H A: Measurement
! 1 Test Time \
I | I
. Judge Delay | l
4 t t
Press START. Judgment begins. PASS judgment

1 On the Home menu screen, press Judgment > Judge Delay.

READY

Upper Sets the delay between test start and

judgment
L 0.1000m A oon” eors
ower
L]
O F F A OmA 20 40 60 80 100 Lower

®ON OOFF
Judge Delay

N T 2| % Please don't setting over the red line.
‘ O FFs Judge Delay
= OON @OFF

Measure
Connection Time LneoUT 4% Home
Scale Menu

2 Press Judge Delay to switch between on and off.
Judge Delay switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the time.
Setting range: 1s to 1000 s
This completes the setting.
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Protective Conductor Current Test | Setting Test Conditions

Test time

Set the test time to on or off.

Value Description

ON Set the time from when the START switch is pressed to the end of the test. If upper limit
judgment (Upper-FAIL) or lower limit judgment (Lower-FAIL) does not occur during a test, the
test will result in PASS.

OFF The test continues until the STOP switch is pressed. Pass judgments are not made.

1 On the Home menu screen, press Time > Test Time.

READY
Test Time Test time begins when test starts,
‘S and ends when the specified time has elapsed. S
- = @ON OOFF

Measure
Connection Judgment tneour 4\ Home
Scale Menu

2 Press Test Time to switch between on and off.
Test Time switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the time.
Setting range: 1s to 1000 s
This completes the setting.
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Protective Conductor Current Test | Setting Test Conditions

Measurement range

Set the measurement range.

Value Description
Auto Switches the range automatically according to the measured values.
Fix The measurement range is fixed Range 1 to 4 according to the Network, Upper, and

Measure Mode settings. See “Measurement range when Fix is selected” below.

B Measurement range when Fix is selected

Network Upper Range setting’
Measure Mode: Peak Measure Mode:
RMS (AC+DC), RMS (AC), DC
0.1 pAto42.4 pA 0.1 pA to 30 pA Range 1
42.5 pA to 424 pA 31 pA to 300 pA Range 2
425 pA to 4.50 mA 301 pA to 3.00 mA Range 3
45.1 mA to 45.0 mA 3.01 mA to 30.0 mA Range 4
PCC-1, PCC-2 0.1 pA to 282 pA 0.1 pA to 200 pA Range 1
283 pA to 2.83 pA 201 pA to 2.00 mA Range 2
2.84 pA to 28.3 mA 2.01 mA to 20.00 mA Range 3
28.4 mA to 100 mA 20.1 mA to 100 mA Range 4

1 For the measurement range of each range setting, see the specifications (p.307).

1 On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

Range

a .
A operation.

‘AUtU ¢ NTWK, MODE, UPPER.

Measure Mode

RMS(AC+DC) = Measure Mode

VoltMeter BandWidth

Normal - VoltMeter
BandWidth

Display Peakhold

OFF = Display
Peakhold

K Measure Check
L Measure Home

Connection udgment Time LineOUT A%
25E Scale () Menu

2 Press Range and then turn the rotary knob to change the value.
This completes the setting.

TOS93 Series User’s Manual 167



168

Protective Conductor Current Test | Setting Test Conditions

Measurement mode (Measure Mode)

Set the current measurement mode. An icon appears during testing according to the setting.

Value Description Icon

Peak Measures the waveform peak value.
RMS (AC+DC) Measures the DC component and AC component with true rms values.
RMS (AC) Measures only the AC component with true rms values.
DC Measures only the DC component. [T

1 On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

Range

‘Auto

Measure Mode
RMS(AC+DC)
VoltMeter BandWidth
Normal

Display Peakhold
OFF

Connection Judgment

LAN

Select the measurement range.

Auto: Autorange operation.

Fix: Determine by NTWK, MODE, UPPER. Range
Measure Mode

VoltMeter
BandWidth

Display
Peakhold

Measure Check.

.l Measure
tneour 4\ Home
Scale Menu

2 Press Measure Mode and then turn the rotary knob to change the value.

Range
Auto

Measure Mode
[RMS(AC+DC)
VoltMeter BandWidth
Normal

Display Peakhold

OFF

Connection Judgment

LAN

The following measurement values

Range

VoltMeter
BandWidth

Display
Peakhold

Measure Check.

Lul Measure

Time tneour 4\ Home

Scale Menu

This completes the setting.
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Protective Conductor Current Test | Setting Test Conditions

Voltmeter band expansion (VoltMeter BandWidth)

Sets whether to expand the band of the internal voltmeter of this product. An icon appears during testing
according to the setting.

Value Description Icon
Normal Uses the normal band (15 Hz to 1 MHz. (> 15Hz]
Expand The expanded bandwidth (0.1 Hz to 1 MHz) is used as required by IEC 60601. To  [RiilHg

accurately measure low frequency components, set the test time to at least 120
seconds.

TOS93 Series

On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

LAN

Range Select the measurement range.

Auto: Autorange ion.
Auto Fix: Determine by K, MODE, UPPER. Range
Measure Mode

RMS(AC+DC) ok Measure Mode

VoltMeter BandWidth

Normal VoltMeter
BandWidth
Display Peakhold

OFF Display
Peakhold

‘ Measure Check
Lui Measure Home

[ i dgment T LneOUT A
onnection Judgment ime e ine A e

Press VoltMeter BandWidth.

Range Select VoltMeter BandWidth.
Minimum test time with Expand-mode

Auto )s. Range

Measure Mode

RMS(AC+DC) : Measure Mode

VoltMeter BandWidth

Normal VoltMeter
— — BandWidth
Display Peakhold

OFF Display
Peakhold

Measure Check.

Connection Judgment Time LineOUT 44
Scale

Home
Menu

Turn the rotary knob to change the value.
This completes the setting.
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Protective Conductor Current Test | Setting Test Conditions

Peak value display (Display Peakhold)

When Display Peakhold is set to on, the peak current measured during testing is displayed. Judgment is
also performed on the peak current.

1 On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

Range Select the measurement range.

Auto: Autorange ion.
Auto Fix: Determine by K, MODE, UPPER. Range
Measure Mode

RMS(AC+DC) twork Measure Mode

VoltMeter BandWidth

Normal VoltMeter
BandWidth
Display Peakhold

OFF Display
Peakhold

K Measure Check
Lui Measure Home

[ i dgment T LneOUT A
onnection Judgment ime e ine A e

2 Press Display Peakhold and then turn the rotary knob to select ON or OFF.

READY

Range Display Peakhold ON will display the
maximum current value during test.

Auto Range

Measure Mode

RMS(AC+DC) Measure Mode

VoltMeter BandWidth

Normal VoltMeter
t BandWidth

Display Peakhold

OFF Display
- Peakhold

Measure Check.

Connection Judgment Time LineOUT 4% Home
Scale Menu

This completes the setting.

Measurement check (Measure Check)

You can run a weak current across the A and B terminals, and check the measurement circuit. For details,
see “Measurement check” (p.281).
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Protective Conductor Current Test | Setting Test Conditions

Offset

Even when the EUT is not running, a certain amount of current may be measured depending on the wiring
environment or the like. If Offset is set to on, such currents, which lead to errors, can be canceled. If the

offset is set to on, appears during testing.

1 On the Home menu screen, press Scale repeatedly until Scale is selected.
Each time you press the key, the setting changes between Measure and Scale.

READY

LAN

OffsetReal The offset detects unnecessary noise in
\ OFF A measurement and subiracts ram offset
Conversion Voltage OON @OFF

Conversion Voltage

o FFv Conv Voltage

@®ON OOFF

Measure} Home
Connect dgment Ti LineOUT 4\

2 Press Offset to switch between on and off.
Offset switches between on and off each time you press the key.

EADY
e — The offse s unnecessary noise in
M peeners smeson ot
@®ON OOFF

Conversion Voltage

o FFv Conv Voltage

@®ON OOFF

Auto Measure

Measure
/ﬁ‘ Home

Menu

Connection J Time Line OUT

3 If set to ON, set the Offset value according to the following procedure.

Purpose Operation

Measure the Offset value to Press Auto Measure. Connect test leads to this product, and open the

set it automatically. test leads. Press START. When the measurement stabilizes, press
STOP.

The Offset value is set automatically.

Set the Offset value manually. Use the numeric keypad or the rotary knob to enter the value.
For the setting range, see the measurement range (p.3017) in the
specifications.

This completes the setting.
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Protective Conductor Current Test | Setting Test Conditions

Voltage conversion (Conv Voltage)

If you set Conv Voltage to on, the current converted using a specified voltage is displayed based on the
voltage supplied to the EUT and the measured current. Judgment is also performed on the converted

current. If set to on, [£€oN] appears during testing.

(NOTE) If Conv Voltage is set to a value greater than or equal to five times the voltage applied from
\ ) the AC LINE OUT terminal to the EUT, the measurement during testing is displayed as
“+ Over.”

1 On the Home menu screen, press Scale repeatedly until Scale is selected.
Each time you press the key, the setting changes between Measure and Scale.

READY

OffsetReal The offset detects unnecessary noise in
OFF|a reiemen e semmaston Offset
) OON @OFF

Conversion Voltage

o FFv Conv Voltage

@®ON OOFF

Measure} Home
C i dgment: Ti LineOUT A%

2 Press Conv Voltage to switch between on and off.
Conv Voltage switches between on and off each time you press the key.

READY

Offset Real Converts leakage current measured from

actual voltage supplied to EUT to preset Offset
CONV volt
OFF A ZaWiaese o

Conversion Voltage

S v
‘ V Conv Voltage
e y 5 @ON QOFF

Measure
/ﬂ‘ Home

Line OUT
ne Menu

Connection Judgment Time

3 If you select on, use the numeric keypad or the rotary knob to enter the voltage.
Setting range: 80.0 V to 300.0 V
This completes the setting.

Checking the EUT operation (Line OUT)

Check the EUT operation before testing. For details, see “Checking the EUT operation” (p.282).
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Protective Conductor Current Test

Starting a Test

We recommend that you perform a pre-test inspection (p.2817) before executing a test. For details on
connecting the power supply line for the product and EUT, see “Connecting the EUT to the power supply”

(p-41).

Starting a test

AWARNlNG Risk of electric shock. When using the test leads, do not touch the tip of the lead with

your hand.

1 Check that the product is correctly connected to the EUT.

2 Check that “READY” is shown on the display, and then press START.

i READY = ...,

Select from network circuit ,PCC-1,PCC-2
: STARTA

CircuitPCC-1
Normal - Polarity

Condition

Normal - Condition

Home

easure A
Connection udgment Line OUT
* Judg . A venu

“TEST" is shown in the upper right of the display, and the test starts.
If the test does not start, see “Unable to start a test” (p.336).
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Protective Conductor Current Test | Starting a Test

Operation after a test starts

Shown below are examples of operation after a test starts.

B Example of a PASS judgment

1 T
Test Status ReaDY ! TEST | PASS Upper: ON
| DANGER LED lit | Lower: ON
1 n | } Judge Delay: ON
Upper ' s e
L E W m Test Time: ON
1 o Mo " e
re T A ) : H @ A : Measurement
! SN [} A
[ : @ A I
[ - » 1
Lower L l A A J‘
1 A | |
; | Test Time ;
r———
' Judge Delay ' :
%
Press START. Judgment begins. PASS judgment
B Example of a FAIL judgment
Test Status ' | Upper-FAIL or ]
READY | TEST | Lower-FAIL Upper: ON
[ T | T i
! DANGER LED lit | 1 Lower: ON
" n ‘ | | Judge Delay: ON
Upper R — e ! o
L ) N i | [ Test Time: ON
! I
I I | I
\ A [ : B A : Measurement
| / . |
| |
J\\\ ! A : I
Lower — : A - 1
| K I A |
| | Test Time I |
l ! | 1
>
! Judge Delay ! l :
t t | t
Press START. Judgment begins.  Upper-FAIL or Lower-FAIL judgment

B DANGER LED and test status display
During a test, the DANGER LED lights, and the test status is shown in the upper right of the display.

Lit Test status

& el T=

™

Vltage rent

0.968 .  6.453.,

’
Vi \

LeakacE

PN HicH vOITAGE Inehwrh cdhmnury A GURRENT

g | ow o
DT A
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Protective Conductor Current Test | Starting a Test

B Measurement display

During a test, measurements are shown on the display.

Voltage [T Current TN

0.968 v 6.453

Elapsed Time

Measurement

Displays the ratio of the measurement

relative to the Upper value
100.17

0.013 5

Line Power
0 13y

B Test condition display

Icons indicating the test conditions appearing during testing.

Icon Description

VoltMeter BandWidth setting (Normal/Expand).

Offsetting.

[Peak | Acpc | ac ][ bc | Measure Mode setting (Peak/RMS (AC+DC)/RMS (AC)/DC).
= Conv| Conv Voltage being set to ON.

B Test time display
During the test time, “TEST” and the elapsed time are displayed. If Test Time is set to on, the remaining

test time is displayed with a bar graph. If Test Time is set to off, the elapsed time is displayed up to
3600000.0 seconds. If the elapsed time is greater than 3600000.0, the display is fixed at 3600000.0.

Current [T
6.453m

100

0.968 .

0mA 20
Elapsed time. If Test Time is set to on, the
2 . 0 0 remaining test time is displayed with a bar graph.

s g Line Current

leoccocoococoococccocaa

Line Power
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Protective Conductor Current Test

Finishing the Test and Viewing the Judgment

Stopping tests

00000000000 0000000000000 0000000000 CCCFCOCCOCOPOOOPOPCOPOPOPOPOCOOPOPPOPOPOPOPOTPOPQOPTOPQOPTOTPTQOPTOTTYTS

If you want to stop a test or finish a test when the test time is off, press STOP.

STOP

| 4

Conditions that cause a test to end

00000000000 0000000000000 0 000000000 QCCQCFCOCCOCOOCOOPOCOPCOPOPOPOPOOPOPOPOPOPOPOPOPQOPTOPTQOPTOQTPTQOTQTTYTS

Conditions that cause a test to end are as follows:
a.When a current greater than or equal to Upper limit or less than equal to Lower limit is measured
b.When the test time elapses if Test time is set to on
c. When you press STOP

In any of the cases above, the “TEST” indication on the display disappears when the test ends.

If the test finishes under condition a or b given above, the judgment result (p. 1777) will be shown on the
display.
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Protective Conductor Current Test | Finishing the Test and Viewing the Judgment

Judgment types and operation

When a test finishes, the judgment result is shown in the test status.

PASS

Current BTN

6.453

Voltage [HHH

0.968

Elapsed Time

0mA 20

1 0 0 Line Voltage
. S

Line Current

Line Power

Upper-FAIL

LAN

Judgment result

100

100.17 y
0.012
12w

Lower-FAIL

PASS

Condition

A current greater than or equal
to the upper limit was
measured.

A current less than or equal to
the lower limit was measured.

Upper-FAIL or Lower-FAIL
judgment did not occur during
the test.

Display

The test status shows “Upper-
FAIL” until the judgment result
is cleared.

The test status shows “Lower-
FAIL” until the judgment result
is cleared.

The test status shows “PASS”
until the time specified by Pass
Hold elapses. Then the
judgment result is cleared.

Buzzer

The buzzer continues to sound
until the judgment result is
cleared.

The buzzer continues to sound
until the judgment result is
cleared.

The buzzer sounds for 50 ms
(regardless of the Pass Hold
time).

SIGNAL I/O
connector

Upper-FAIL signal is output
until the judgment result is
cleared.

Lower-FAIL signal is output
until the judgment result is
cleared.

PASS signal is output until the
judgment result is cleared.

Clearing the judgment result

Press STOP to clear the judgment result. The product is ready to start another test.

TOS93 Series
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Patient Leakage Current Test

Applicable models:

This chapter describes how to set test conditions, start tests, and view the results for patient leakage
current (Patient) of leakage current (LC) tests.

The following flowchart shows the configuration and test steps.

| Set test conditions. |(P-778)

| Strtatest | (P199)

!

| Finish the test andjudge.| (p.199)

Setting Test Conditions

This section describes the test conditions of patient leakage current (Patient) tests and how to set the
conditions.

Displaying the setup screen (Home menu)

On the Function menu screen (p.46), press LC > Patient.
The setup screen (Home menu) for the Patient test conditions appears.

# READY b
Patient Network yl
—

Polarity

Circuitl
R2 10kQ

Condition
WK terminal A-B

Pt-PE

110% OUT Polarity

Probe

OFF E 110% OUT
®ON OOFF

sure
& Connection n ime Line OUT /ﬁ\ Home
e Menu

Set the required conditions by referring to the description of test conditions (p.779).
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Description of test conditions

The following table shows the test conditions that you can set for Patient.

Test condition Description See

Network Measurement circuit network to use for the test (fixed to -
network I).

Polarity of the power supply line Polarity of the power supply line to supply to the EUT. p.180

Single fault mode (Condition) Select the single fault condition of the EUT. p.181

Probe connection destination Where on the EUT the test leads or probes are connected to. p.182

Output from the 110% terminal (110%  Apply from the 110% terminal to the EUT the voltage applied p.783

ouT) to the AC LINE IN inlet.

Upper limit Reference current for the limit judgment. p.184

Lower limit Reference current for lower limit judgment. p.185

Judgment delay (Judge Delay) Time to wait after the START switch is pressed before starting p.186
judgment.

Test time Time from the start of the test to the end of the test. p.187

Measurement range Select the measurement range. p.188

Measurement mode (Measure Mode)  Current measurement mode. Select peak measurement, rms p.189
measurement, or DC measurement.

Voltmeter band expansion (VoltMeter  Set the band of the internal voltmeter of the product to 0.1 Hz  p.190

BandWidth) to 1 MHz as required by IEC 60601.

Peak value display (Display Peakhold) Display the maximum current during the test. p.191

Measurement check (Measure Check) Run a weak current across the A and B terminals, and check p.281
the measurement circuit.

Offset Cancel currents that lead to errors. p.192

Voltage conversion (Conv Voltage) Displays the current converted using a specified voltage p.193
based on the voltage supplied to the EUT and the measured
current.

Checking the EUT operation (Line Output a voltage temporarily from AC LINE OUT to check the p.282

ouT)

EUT operation before a test.

Network

The only network that can be used for patient leakage current tests is | (for IEC 60601-1).

TOS93 Series
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Patient Leakage Current Test | Setting Test Conditions

Polarity of the power supply line

Set the polarity of the power supply line to supply to the EUT.

Value Description
Normal Power is supplied with positive polarity.
Reverse Power is supplied with negative polarity.

1 On the Home menu screen, press Connection > Polarity.

LAN

Network

Polarity

Condition cono)

Normal

Probe NTWK terminal A-B
Pt-PE

110% OUT Polarity

Condition

Probe

OFF 110% OUT
®ON OOFF
Measure

& Connection Judgment tneour 4 Home
Scale Menu

Turn the rotary knob to change the value.
This completes the setting.
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Patient Leakage Current Test | Setting Test Conditions

Single fault mode (Condition)

This is used to simulate a single fault condition of the EUT.

Value Description

Normal Normal condition.

Fault Neu Disconnected power supply line (neutral) condition.
Fault PE Disconnected protective ground wire condition.

1 On the Home menu screen, press Connection > Condition.

Network

! - Sim t Network

Polarity

Normal Polarity

Condition

Conditon  cono -
Probe NTWK terminal A-B

Pt-PE
110% OUT Polarity

Probe

OFF 110% OUT
®ON OOFF

Measure
& Connection Judgment tneour 4 Home
Scale Menu

2 Turn the rotary knob to change the value.
This completes the setting.
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Patient Leakage

Current Test | Setting Test Conditions

Probe connection destination

Set where the test leads or probes are connected to.

Value Description

Pt-110% Measures the patient leakage current running across the F-type applied part and 110%
terminal. Connect the test lead or probe of the A terminal to the F-type applied part.

Pt-PE Measures the patient leakage current or the total patient leakage current across a part
applied to the patient and earth. Connect the test lead or probe of the A terminal to the
applied part.

Pt-Pt Measures the patient measurement current across applied part. Connect the test leads or

probes of the A and B terminals to each of the two applied parts.

On the Home menu screen, press Connection > Probe.

Network
Polarity
Normal o Polarity
Condition
Normal = B 55 o0 = Condition
Probe NTWK terminal A-B

— [ l
110% OUT Polarity

OFF o 110% OUT
®ON OOFF

Measure
/ﬁ‘ Home

& Connection Judgment Line OUT

Scale Menu

Turn the rotary knob to change the value.
This completes the setting.
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Output from the 110% terminal (110% OUT)

When you set 110% OUT to on and set the polarity, the voltage applied to the AC LINE IN inlet is output
from the front-panel 110% terminal and applied to the EUT while a test is in progress.

By applying a voltage at 110% of the EUT rating to the AC LINE IN inlet on the rear panel in advance, you
can apply a voltage that takes into consideration the variation in the commercial power supply.

When 110% OUT is on, #le#d is shown in the upper right of the display.

Value Description

Normal The voltage applied to the AC LINE IN inlet is output from the 110% terminal and applied
to the EUT with positive polarity.

Reverse The voltage applied to the AC LINE IN inlet is output from the 110% terminal and applied
to the EUT with negative polarity.

&WARNWG Risk of electric shock. If you set 110% OUT to ON, do not touch the tip of the test lead
connected to the 110% terminal with your hand while a test is in progress. A high
voltage will be output from the 110% terminal while a test is in progress.

1 On the Home menu screen, press Connection > 110% OUT.

Network

| - ‘. ninal- Network

Polarity
Normal Polarity
Condition

Normal

Probe NTWK terminal A-B

Pt-PE

Condition

Probe
110% OUT Polarity

y
‘OFF E N 110% OUT
B OON @OFF

Measure Home
Connection d t LineOUT A%
I i Judgmen ine A e

Scale

2 Press 110% OUT to switch between on and off.
110% OUT switches between on and off each time you press the key.

3 If you select on, turn the rotary knob to enter the polarity.
This completes the setting.
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Upper limit

Set the reference current for upper limit judgment. If current greater than or equal to Upper is measured,
upper limit judgment (Upper-FAIL) results. To disable upper limit judgment, set Upper to off.

1 On the Home menu screen, press Judgment > Upper.

#] | READY

Upper >pe sed in judgment. If current

B N 10NN g qual to upper limit is

V.10V VI ) FAIL judgment is made. @0;""5;)#

Lower
(I AT
O F F A OmA 20 40 60 80 100 Lower

O®ON OOFF

Judge Delay
% Please don't setting over the red line.

O FF s Judge Delay

®ON OOFF

Measure
Connection  [EECRITETNS tneour 4\ Home
Scale Menu

2 Press Upper to switch between on and off.
Upper switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the current.
For the setting range, see the measurement range (p.307) in the specifications.
This completes the setting.
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Lower limit

Set the reference current for the limit judgment. If a current less than or equal to Lower is measured, lower
limit judgment (Lower-FAIL) results. To disable lower limit judgment, set Lower to off.

(NOTE) Normally, even a good EUT will have a certain degree of leakage current. Setting the limit
) " slightly less than the leakage current of the EUT is useful in detecting breaks in the test
leads and poor connections, enabling you to perform highly reliable testing.

1 On the Home menu screen, press Judgment > Lower.

# READY

Upper igment. If current

0.1000m A rent is made o

Lower

\ OFF p T
OmA 20 40 60 80 100 OON @OFF
Judge Delay

% Please don't setting over the red line.

O FF s Judge Delay

®ON OOFF

Measure
Connection Time tneour 4 Home
Scale Menu

2 Press Lower to switch between on and off.
Lower switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the current.
For the setting range, see the measurement range (p.307) in the specifications.
This completes the setting.
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Patient Leakage Current Test | Setting Test Conditions

Judgment delay (Judge Delay)

If you set the time from when the START switch is pressed to when judgment starts (judgment delay)
longer than the startup time of the EUT, evaluation can be made on measurements in the steady-state
condition of the EUT. Measurements made during Judge Delay are ignored and do not affect judgments. If

you do not want to set the judgment delay, set Judge Delay to off.

W< This measurement is ignored.

Upper > & B ™
[ w TR TR |
1 A |
| | A "
| I |
Lower | - : = = '
| A<= This measurement is ignored. l
| I |
! | Test Time |
| | |
. Judge Delay . l
4 4
Press START. Judgment begins. PASS judgment

Upper: ON
Lower: ON
Test Time: ON

M A: Measurement

1 On the Home menu screen, press Judgment > Judge Delay.

# READY

Upper Sets the delay between test start and

judgment
0.1000m A oon” eorF

[

(I AT
O F F A OmA 20 40 60 80 100 Lower

@®ON OOFF

Judge Delay

=0 % Please don't setting over the red line.
‘ O FFs Judge Delay
— OON @OFF

Measure
Connection Time tneour 4\ Home
Scale Menu

2 Press Judge Delay to switch between on and off.

Judge Delay switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the time.

Setting range: 1s to 1000 s
This completes the setting.
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Test time

Set the test time to on or off.

Value Description

ON Set the time from when the START switch is pressed to the end of the test. If upper limit
judgment (Upper-FAIL) or lower limit judgment (Lower-FAIL) does not occur during a test, the
test will result in PASS.

OFF The test continues until the STOP switch is pressed. Pass judgments are not made.

1 On the Home menu screen, press Time > Test Time.

# READY

Test Time Test time begins when test starts,

‘S and ends when the specified ime fas S
S i P @®ON OOFF

Measure
Connection Judgment tneour 4 Home
Scale Menu

2 Press Test Time to switch between on and off.
Test Time switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the time.
Setting range: 1s to 1000 s
This completes the setting.
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Measurement range

Set the measurement range.

Value Description
Auto Switches the range automatically according to the measured values.
Fix The measurement range is fixed Range 1 to 4 according to the Measure Mode, and Upper

settings. See “Measurement range when Fix is selected” below.

B Measurement range when Fix is selected

Measure Mode Upper Range setting1
Peak 0.1 yAto 42.4 pA Range 1
42.5 pA to 424 YA Range 2
425 pA to 4.50 mA Range 3
45.1 mA to 45.0 mA Range 4
RMS (AC+DC), 0.1 pAto 30 pA Range 1
RMS (AC). DC 31 pA to 300 A Range 2
301 pA to 3.00 mA Range 3
3.01 mA to 30.0 mA Range 4

1 For the measurement range of each range setting, see the specifications (p.307).

1 On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

LAN

Wl Patient

Range

the mea: ge.

operation.
‘AUtU y NTWK, MODE, UPPER
Measure Mode

RMS(AC+DC)

VoltMeter BandWidth

Measure Mode

Normal - VoltMeter

Bandwidth
Display Peakhold

OFF - =y Display
‘ Peakhold

Measure Check.

Ll Measure
Connection Judgment LineOUT 44
Scale

Home
Menu

2 Press Range and then turn the rotary knob to change the value.
This completes the setting.
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Measurement mode (Measure Mode)

TOS93 Series

Set the current measurement mode. An icon appears during testing according to the setting.

Value Description Icon

Peak Measures the waveform peak value.
RMS (AC+DC) Measures the DC component and AC component with true rms values.
RMS (AC) Measures only the AC component with true rms values.
DC Measures only the DC component. (G|

1

On the Home menu screen, press Measure repeatedly until Measure is selected.

Each time you press the key, the setting changes between Measure and Scale.

LAN
#

Range Select th t range.

Auto: Autorange operation.
Auto Fix: Determine by NTWK, MODE, UPPER. Range
Measure Mode

RMS(AC+DC)
VoltMeter BandWidth

Normal VoltMeter
BandWidth

Measure Mode

Display Peakhold
OFF Display
Peakhold

Measure Check.

Connection Judgment Time LneoUT 4% Home
Scale Menu

Press Measure Mode and then turn the rotary knob to change the value.

LAN

8 Patient

Range e measurement values

Auto ), RMS(AC), Peak, DC Range

Measure Mode

[RMS(AC+DC) - T
VoltMeter BandWidth A C

Normal VoltMeter
BandWidth

Display Peakhold
OFF Display
Peakhold

Measure Check.

Connection Judgment Time LineouT 4% Home
Scale Menu

This completes the setting.
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Patient Leakage Current Test | Setting Test Conditions

Voltmeter band expansion (VoltMeter BandWidth)

Sets whether to expand the band of the internal voltmeter of this product. An icon appears during testing
according to the setting.

Value Description Icon
Normal Uses the normal band (15 Hz to 1 MHz). [ 15Hz]
Expand The expanded bandwidth (0.1 Hz to 1 MHz) is used as required by IEC 60601. To

accurately measure low frequency components, set the test time to at least 120

seconds.

User’s Manual

On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.
[ 1l Patient

Range

‘Auto

Measure Mode
RMS(AC+DC)

VoltMeter BandWidth
Normal

Display Peakhold
OFF

Ll Measure
Connection Judgment

Scale

Line OUT

LAN

Measure Mode

VoltMeter
BandWidth

Display
Peakhold

Measure Check.

4\ Home
() Menu

Press VoltMeter BandWidth, and then turn the rotary knob to change the value

Wl Patient

Range Select VoltMeter BandWidth.

Minimum test time with Expand-mode
Auto ).

Measure Mode
RMS(AC+DC)
VoltMeter BandWidth

Normal
Display Peakhold
OFF

Lul Measure

Scale

Connection Judgment Time

This completes the setting.

Line OUT

LAN

Range

Measure Mode

VoltMeter
Bandwidth

Display
Peakhold

Measure Check.

4\ Home
() Menu
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Peak value display (Display Peakhold)

When Display Peakhold is set to on, the peak current measured during testing is displayed. Judgment is
also performed on the peak current.

1 On the Home menu screen, press Measure repeatedly until Measure is selected.

Each time you press the key, the setting changes between Measure and Scale.

Ll Patient

Range

‘Auto

Measure Mode
RMS(AC+DC)

VoltMeter BandWidth
Normal

Display Peakhold
OFF

Connection

2 Press Display Peakhold and then turn the rotary knob to select ON or OFF.

8 Patient

Range
Auto
Measure Mode
RMS(AC+DC)
VoltMeter BandWidth
Normal
Display Peakhold
OFF

Connection J

Judgment

READY
- =

Measure Mode

Select thy

Auto: Autorange operation.
Fix: Determine by NTWK, MODE, UPPER.

VoltMeter

BandWidth
%P V2 Display
Peakhold

K Measure Check.
Lui Measure

Home
LneOUT A
ne () Menu

Time
Scale

READY

Display Peakhold ON will display the
maximum current value during test.

Range

Measure Mode

VoltMeter
BandWidth

Display
Peakhold

Measure Check.

Ll Measure

Scale

Time

Home
LineOUT A%
ne () Menu

This completes the setting.

Measurement check (Measure Check)

You can run a weak current across the A and B terminals, and check the measurement circuit. For details,

see “Measurement check” (p.281).
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Patient Leakage Current Test | Setting Test Conditions

Offset

Even when the EUT is not running, a certain amount of current may be measured depending on the wiring
environment or the like. If Offset is set to on, such currents, which lead to errors, can be canceled. If the

offset is set to on, appears during testing.

1 On the Home menu screen, press Scale repeatedly until Scale is selected.
Each time you press the key, the setting changes between Measure and Scale.

# READY

The offse nnecessary noise in

set Rea
OFF|a mesiemen e sermcstom Offset
OON @OFF

Conversion Voltage

o FFv Conv Voltage

@®ON OOFF

e Home
Connect dgment Ti LineOUT 4\
avection < Jodgment T mﬁ neor @ Home

2 Press Offset to switch between on and off.
Offset switches between on and off each time you press the key.

EADY

nnecessary

= - e
A meiremen s Offset
@®ON OOFF

Conversion Voltage

o FFv Conv Voltage

@®ON OOFF

Auto Measure

Measure
/ﬁ‘ Home

Menu

Connection J Time Line OUT

3 If set to ON, set the Offset value according to the following procedure.

Purpose Operation

Measure the Offset value to Press Auto Measure. Connect test leads to this product, and open the

set it automatically. test leads. Press START. When the measurement stabilizes, press
STOP.

The Offset value is set automatically.

Set the Offset value manually. Use the numeric keypad or the rotary knob to enter the value.
For the setting range, see the measurement range (p.3017) in the
specifications.

This completes the setting.
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Voltage conversion (Conv Voltage)

If you set Conv Voltage to on, the current converted using a specified voltage is displayed based on the

voltage supplied to the EUT and the measured current. Judgment is also performed on the converted
current. If set to on, appears during testing.

(NOTE) If Conv Voltage is set to a value greater than or equal to five times the voltage applied from
\ ) the AC LINE OUT terminal to the EUT, the measurement during testing is displayed as
“+ Over.”

On the Home menu screen, press Scale repeatedly until Scale is selected.

Each time you press the key, the setting changes between Measure and Scale.

8 Patient

Range

Select the
Auto: Autorange oper:
‘Auto Fix: Determine by NTV

Measure Mode
RMS(AC+DC)
VoltMeter BandWidth

Normal

Measure Mode

30 VoltMeter
BandWidth

Display Peakhold
OFF %Pe S+v2 Display
Peakhold

K Measure Check
L Measure

Home
LineOUT A%
ne () Menu

Connection J Time

Scale

Press Conv Voltage to switch between on and off.
Conv Voltage switches between on and off each time you press the key.

LAN

sured from

®ON OOFF
Conversion Voltage

Conv Voltage
OON @OFF

Measure
Connection

tneour 4 Home

Menu

Judgment

Time

If you select on, use the numeric keypad or the rotary knob to enter the voltage.
Setting range: 80.0 V to 300.0 V

This completes the setting.
Checking the EUT operation (Line OUT)

Check the EUT operation before testing. For details, see “Checking the EUT operation” (p.282).
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Patient Leakage Current Test

Starting a Test

We recommend that you perform a pre-test inspection (p.287) before executing a test.

Connecting the test leads to the EUT

Connect the test leads to the test location of the EUT. For details on connecting the power supply line for
the product and EUT and connecting test leads to the product, see “Connection for Leakage Current

Tests” (p.41).

The test locations of the EUT in patient leakage current tests vary depending on the test condition settings
of “Probe connection destination” (p.782) and “Single fault mode (Condition)” (p.187) and the appliance
class of the EUT. The following table shows where to connect the test leads by referring to the test lead
connected to the A terminal as test lead A, and the test lead connected to the B terminal as test lead B.

Test condition

Where to connect the test leads

Probe Condition

Class | instrument Class Il instrument

Pt-110% Normal

Test lead A to the F-type applied part.  Test lead A to the F-type applied part.

‘FaultNeu
FaultPE -
Pt-PE Normal Test lead A to the applied part (example 2).
‘FaultNeu
Fault PE Test lead A to the applied part -
(example 2).
Pt-Pt Normal Test lead A and Test lead B to different Test lead A and Test lead B to different
“Fault Neu  applied part (example 3). applied part.
Fault PE Test lead A and Test lead B to different —

applied part (example 3).
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B Connection example

AC LINE OUT To
the terminal block

To the A terminal

F-type applied part

Example 1: Across the patient connection area

and F-type applied part

AC LINE OUT To
the terminal block

L
GE
N

To the A terminal

To the B terminal

1/0 terminal

Example 3: Across two applied parts

TOS93 Series

Patient Leakage Current Test | Starting a Test

AC LINE OUT To
the terminal block

To the A terminal

Example 2: Across the patient connection

area and ground
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Patient Leakage Current Test | Starting a Test

Starting a test

&WARMNG Risk of electric shock. When using the test leads, do not touch the tip of the lead with

your hand.

=N

Check that the product is correctly connected to the EUT.

2 Check that “READY” is shown on the display, and then press START.

#/ READY = .., .,

Network Patient Network circuit is only I.

‘ I H
Polarity

Circuitl
Normal

Polarity
Condition

Normal

Probe NTWK terminal A-B
Pt-PE

110% OUT Polarity

Condition

Probe

OFF 110% OUT
®ON OOFF

Measure
# Connection Judgment Lneout @b Home
Scale Menu

“TEST" is shown in the upper right of the display, and the test starts.

If the test does not start, see “Unable to start a test” (p.336).
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Operation after a test starts

Shown below are examples of operation after a test starts.
B Example of a PASS judgment

1 ]
Test Status ReaDY ! TEST | PASS Upper: ON
| DANGER LED lit | Lower: ON
1 i K ! | Judge Delay: ON
Upper T T Test Time: ON
L [ . . N B i est Time:
‘ - —
e A T B @ A : Measurement
1 SN | A |
1 - 1
Lower : A l e A J‘
1 ! |
; | Test Time ;
>
| Judge Delay ! |
Press START. Judgment begins. PASS judgment
BExample of a FAIL judgment
Test Status ' " Upper-FAIL or ]
READY | = | Lower-FAIL Upper: ON
] T T .
w DANGER LED lit l i Lower: ON
| . i | | Judge Delay: ON
Upper _ S, .
L . R | | Test Time: ON
! A | :
! I
I I
| A | ! B A : Measurement
1 ! .. | 1
] 2 [ A . I
Lower | A : N :
! | Test Time | !
' Judge Delay | ! |
4
Press START. Judgment begins. Upper-FAIL or Lower-FAIL judgment

B DANGER LED and test status display

During a test, the DANGER LED lights, and the test status is shown in the upper right of the display.

Lit Test status

B —— e T T R & B
A s Batoks! |, . i P
——— ‘
’
2 a‘ \ e Voltage rent
X HiGH VOLTAGE ] I elrrd chmnuiry AEEEE

0.973 v  972.7.

Low o
‘ £\ &
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Patient Leakage Current Test | Starting a Test

B Measurement display

During a test, measurements are shown on the display.

P Patient.

Current [N

Displays the ratio of the measurement
relative to the Upper value

OmA 20 40

Line Voltage 100.18
Line Current 0.012 A
1.2 w

B Test condition display

Icons indicating the test conditions appearing during testing.

LAN

P Patient.

Icon
O B = S

0973 v 972.7 .
Icon Description
VoltMeter BandWidth setting (Normal/Expand).
Offsetting.
[ Peak || acoc || ac | bc | Measure Mode setting (Peak/RMS (AC+DC)/RMS (AC)/DC).
= Conv| Conv Voltage being set to ON.

B Test time display

During the test time, “TEST” and the elapsed time are displayed. If Test Time is set to on, the remaining
test time is displayed with a bar graph. If Test Time is set to off, the elapsed time is displayed up to
3600000.0 seconds. If the elapsed time is greater than 3600000.0, the display is fixed at 3600000.0.

W Patient

Current  [IEXE

0.973+ 972.7u

OomA 20 80 100
oI e e e L L TN

0 Elapsed Time Elapsed time. If Test Time is set to on, the

Line Voltage
) 2. 0S g e gt remaining test time is displayed with a bar graph.
U 0 ine Curren

locococoococococooccoad || poer
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Patient Leakage Current Test

Finishing the Test and Viewing the Judgment

Stopping tests

0000000000000 000000000000 00000000 0CCOCOCFOCPOCOCOOOOPOPCOPOPOPOPOOPOPOPOPOPOPOPOPTOPTOPQOPTOQTPTQOPOTTYYTS

If you want to stop a test or finish a test when the test time is off, press STOP.

STOP

\ 4

Conditions that cause a test to end

0000000000000 000000000000 000000000 0C00CCCOCCOOCOCOOPOCOPCOPOPOOPOOPOPOPOPOPOPOTPOPTOPTOPQOPTOQTPTQOPQOTTTYTS

Conditions that cause a test to end are as follows:
a.When a current greater than or equal to Upper limit or less than equal to Lower limit is measured
b.When the test time elapses if Test time is set to on
c.When you press STOP

In any of the cases above, the “TEST” indication on the display disappears when the test ends.

If the test finishes under condition a or b given above, the judgment result (p.200) will be shown on the
display.
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Patient Leakage Current Test | Finishing the Test and Viewing the Judgment

Judgment types and operation

When a test finishes, the judgment result is shown in the test status.

PASS

Current BTN

973.0

W Fatent

Voltage [HHH

0.973

Elapsed Time

0mA 20

1 0 0 Line Voltage
. S

Line Current

Line Power

Upper-FAIL

LAN

Judgment result

MA

100

100.17 y
0.013 ,
13w

Lower-FAIL

PASS

Condition

A current greater than or equal
to the upper limit was
measured.

A current less than or equal to
the lower limit was measured.

Upper-FAIL or Lower-FAIL
judgment did not occur during
the test.

Display

The test status shows “Upper-
FAIL” until the judgment result
is cleared.

The test status shows “Lower-
FAIL” until the judgment result
is cleared.

The test status shows “PASS”
until the time specified by Pass
Hold elapses. Then the
judgment result is cleared.

Buzzer

The buzzer continues to sound
until the judgment result is
cleared.

The buzzer continues to sound
until the judgment result is
cleared.

The buzzer sounds for 50 ms
(regardless of the Pass Hold
time).

SIGNAL I/O
connector

U FAIL signal is output until the
judgment result is cleared.

L FAIL signal is output until the
judgment result is cleared.

PASS signal is output until the
judgment result is cleared.

Clearing the judgment result

Press STOP to clear the judgment result. The product is ready to start another test.
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Meter Mode

Applicable models:

This section explains how to construct the measurement circuit, set measurement conditions, and execute
the measurement for leakage current (LC) meter mode.

Like typical multimeters, meter mode is used to measure and display the current and voltage across
terminals A and B. No judgment is made based on upper limit judgment or lower limit judgment reference
values.

The following flowchart shows the configuration and measurement steps.

| Construct a measurement circuit | (p-203)

!

| Set measurement conditions | (p.212)
| Execute a measurement | (p.212)
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Meter Mode

Constructing the Measurement Circuit

In meter mode, the current running across terminals A and B is measured. It is also possible to apply
110 % voltage to the EUT. Construct the following circuit external to the product.

Polarity switching

L L
)
A\
Neutral line failure
N o N
) o—0O O
1/0
Earth line failure EUT
PE ° G l
) o/c

D
= Network

110%
Y

TOS93

Example: Measure the touch current (apply 110 % voltage to the
signal /O section of the medical instrument)

[ |
Line failure !
|
Power I ,LL
supply, T ot © H
|
I 1
ot & H
|
n 1
Neutral line failure 1
1
e 1
T ot CPE
Earth line failure : EUT

BJ\ A

Network

TOS93

Example: Circuit for measuring the touch current of a three-phase device
with a star configuration TN or TT system
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Meter Mode

Setting Measurement Conditions

This section describes the test conditions of meter mode and how to set the conditions.

Displaying the setup screen (Home menu)

On the Function menu screen (p.46), press LC >Meter.
The setup screen (Home menu) for the meter measurement conditions appears.

A-B Terminal Rs cs

< 2
Network - A N A-B Terminal

Safety Extra Low Voltage

30.0V o [ 1

OON @OFF

Measure
& Connection 110%0UT Home
Menu

Scale

Set the required conditions by referring to the description of measurement conditions (p.203).

Overview of measurement conditions

You can set the following measurement conditions in meter mode.

Test condition Description See

Network Select the measurement circuit network to use for the p.204
measurement.

Measuring across terminals A and B Select whether to measure the touch voltage across p.205

(A-B Terminal) terminals A and B or the touch current.

SELV setting Set the SELV voltage. The DANGER LED lights when a value p.206

exceeding the specified voltage is measured.

Measurement range Select the measurement range. p.207

Measurement mode (Measure Mode)  Current measurement mode. Select DC measurement, rms  p.208
measurement, or peak measurement.

Measurement check (Measure Check) Run a weak current across the A and B terminals, and check p.281
the measurement circuit.

Offset Cancel currents that lead to errors. p.209

Output from the 110% terminal (110%  Apply from the 110% terminal to the EUT the voltage applied p.270

OuT) to the AC LINE IN inlet.

Polarity of the 110% output Select the polarity of the voltage applied from the 110% p.211
terminal.
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Meter Mode | Setting Measurement Conditions

Network

Set the measurement circuit network to use for the measurement.

Value Application example
A IEC 60990 Fig. 3 U1 measurement
B-U1 IEC 60990 Fig. 4 U2 measurement
B-U2 IEC 60990 Fig. 4 U1 measurement
C IEC 60990 Fig. 5 U3 measurement
D Electrical Appliances and Materials Safety Act single frequency
E Electrical Appliances and Materials Safety Act multiple frequencies
F IEC 61029, UL
G IEC 60745
H IEC 61010-1, IEC 61010-1 Wet condition
I IEC 60601-1
J For calibration. Do not use.
ACAUTlON If you set Network to J and apply 10 V or more between terminals A and B, the measurement

circuit may break.

1

On the Home menu screen, press Connection > Network.

" 4.68

Network CircuitA

=
A-B Terminal s s

cs
> Cs
Network - y - A-B Terminal
Safety Extra Low Voltage

30.0Vv 5 SELV

OON @OFF

Measure
& Connection 110%0UT @A Home
Menu

Scale

Turn the rotary knob to change the value.
This completes the setting.
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Meter Mode | Setting Measurement Conditions

Measuring across terminals A and B (A-B Terminal)

Select whether to measure the touch voltage across terminals A and B or the touch current.

Value Description

Network Measures the touch current across terminals A and B. The network set in Network (p.204)
is used.

VoltMeter Measures the touch voltage across terminals A and B. The DANGER LED lights when a

voltage exceeding the SELV setting (p.206) is measured.

-

TOS93 Series

On the Home menu screen, press Connection > A-B Terminal.

Voltage 2 3 4 Current

Network
Network

A -

A-B Terminal — A .
Network EI : N - A-B Terminal
P ———— . _ R e

Safety Extra Low Voltage

300 v ODNSELOVDFF

Measure
& Connection 110%0UT Home
Scale Menu

Turn the rotary knob to change the value.
This completes the setting.
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Meter Mode | Setting Measurement Conditions

SELYV setting

If SELV is set to on, the DANGER LED lights when a value exceeding the specified voltage is measured.
This is valid when Measuring across terminals A and B (A-B Terminal) (p.205) is set to VoltMeter.

(NOTE) SELV stands for safety extra low voltage. It is assumed that when the voltage is less than or
) "~ equal to SELYV, there is no risk of electric shock. The definition and value of SELV vary

depending on the standard.

1 On the Home menu screen, press Connection > SELV.

Current
mV
Danger-LED is activated when touch cu

Network cl
greater than Selv-Voltage is detected.
A Network

A-B Terminal

Network AB Terminal

Safety Extra Low Voltage
| SELV
e ®ON OOFF

Home
Menu

Measure
& Connection 110% oUT 4\
Scale

2 Press SELV to switch between on and off.
SELV switches between on and off each time you press the key.

3 If you select on, use the numeric keypad or the rotary knob to enter the voltage.

Setting range: 10.0 V to 99.9 V
This completes the setting.
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Meter Mode | Setting Measurement Conditions

Measurement range

TOS93 Series

Set the measurement range.

Value Description

Auto Switches the range automatically according to the measured values.
60pA Fixes the measurement range.

600UA

6mA

60mA

On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

Voltage 2 3 4 Current
. mV

Range Select the measurement range.

Auto: Autorange operation.
Auto Range
Measure Mode

RMS(AC+DC) . Range(RMS)

Measure Mode

Measure Check.

Home
Menu

Connection 110%0UT @A

Press Range, and then turn the rotary knob to change the value.
This completes the setting.
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Measurement mode (Measure Mode)

Sets the measurement mode. The value measured using the specified measurement mode is displayed.
The judgment on whether the DANGER LED is to be lit when SELV setting (p.206) is set to ON is also
performed for each measurement mode.

Value Description

Peak Measures the waveform peak value.

RMS (AC+DC) Measures the DC component and AC component with true rms values.
RMS (AC) Measures only the AC component with true rms values.

DC Measures only the DC component.

On the Home menu screen, press Measure repeatedly until Measure is selected.
Each time you press the key, the setting changes between Measure and Scale.

Range
Auto
Measure Mode

RMS(AC+DC)

Measure Mode

Measure Check.

Home

110% ouT A%
() Menu

Connection
Scale

Voltage 2 . 3 4 v Current 4 . 6 9

Range

b
Auto . ) Range

Measure Mode

RMS(AC+DC) )

Measure Check.

Connection 110%0UT A Home
Scale Menu

This completes the setting.

Measurement check (Measure Check)

You can run a weak current across the A and B terminals, and check the measurement circuit. For details,
see “Measurement check” (p.281).
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Offset

Even when the EUT is not running, a certain amount of current may be measured depending on the wiring

Meter Mode | Setting Measurement Conditions

environment or the like. If Offset is set to on, such currents, which lead to errors, can be canceled.

TOS93 Series

On the Home menu screen, press Scale repeatedly until Scale is selected.
Each time you press the key, the setting changes between Measure and Scale.

v Current 4 . 6 8

Offset
OON @OFF

The offset is subtracted from measurement.

Measur
Connection 110%0UT Home
Menu

Press Offset to switch between on and off.
Offset switches between on and off each time you press the key.

v Current 4 . 6 9

Measure Home

Connection 110% ouT A\
A venu

If you select on, use the numeric keypad or the rotary knob to enter the current.

For the setting range, see the measurement range (p.307) in the specifications.
This completes the setting.
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Meter Mode | Setting Measurement Conditions

Output from the 110% terminal (110% OUT)

When you set 110% OUT to on, the voltage applied to the AC LINE IN inlet is output from the front-panel
110% terminal and applied to the EUT.

By applying a voltage at 110% of the EUT rating to the AC LINE IN inlet on the rear panel in advance, you
can apply a voltage that takes into consideration the variation in the commercial power supply. You can set
the polarity with the Polarity parameter (p.271).

If on is specified, you cannot use the menu keys. In addition, the DANGER LED lights, and #o% appears in
the upper right of the display.

&WARMNG Risk of electric shock. If you set 110% OUT to ON, do not touch the tip of the test lead
connected to the 110% terminal with your hand. A high voltage will be output from the
110% terminal.

1 On the Home menu screen, press 110% OUT.

v Current 4 . 6 9

urn out n or off.
110% OUT
SEEEE—— 4 OON @OFF
Polarity _ N

Normal - - Polarity

Home
® 110% OUT N
Scale () Menu

Press 110% OUT to switch between ON and OFF.
110% OUT switches between on and off each time you press the key.

Voltage hrrent

. . LA
110% OUT urn on or off. ’
L

110% OUT
@ON OOFF
Polarity

Normal

555555 Home
Menu

This completes the setting.
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Polarity of the 110% output

If you set 110% OUT to on (p.210), set the polarity of the voltage applied from the 110% terminal.

Value Description
Normal The voltage applied from the 110 % terminal is set to positive polarity.
Reverse The voltage applied from the 110 % terminal is set to negative polarity.

1 On the Home menu screen, press 110% OUT > Polarity.

110% OUT
110% OUT
OON @OFF

Po:
Negs .
Polarity
Normal * Polarity

Measure
Connection & 110% OUT /ﬁ‘ Home
Scale Menu

Turn the rotary knob to change the value.
This completes the setting.
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Meter Mode

Executing a Measurement

We recommend that you perform a pre-test inspection (p.281) before executing a measurement.

Connecting the test leads

Connect the test leads to the test location of the EUT. For details on connecting test leads to the product,
see “Connection for Leakage Current Tests” (p.41).

In meter mode, test leads from terminals A and B are connected to the measurement locations of the
circuit constructed external to the product.

If you need to apply 110 % voltage, connect the test lead from the 110% terminal to the desired location.

Taking measurements

In meter mode, measurement will be running constantly.

AWARNlNG Risk of electric shock. When using the test leads, do not touch the tip of the lead with
your hand.

Connect the test leads to the measurement location.
Measurements are shown on the display.
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Meter Mode | Executing a Measurement

Measurement operation

Measurements are shown on the display.

Measurement

.5kQ)|
Network A-B Terminal

A-B Terminal

Safety Extra Low Voltage

300\/ b SELV

OON @OFF

Home

Connection s . Scale 110% OUT 4A¢
o . () Menu

If measuring across terminals A and B (A-B Terminal) is set to VoltMeter (p.205), the DANGER LED lights
only when a voltage higher than or equal to the voltage specified by SELV setting (p.206) is present across
the terminals A and B.

Lit

T ek,
e

- N
LeakacE
PN HiGr voLTace etrrd cdhmury A GTRRENT

‘//A\‘ AT AR

Measurement example (judgment of the parts that can be touched)

This section provides a measurement example of judging parts that can be touched as defined in
IEC 61010-1 and the like. To judge whether a measurement location can be touched, any of the following
conditions must be met.

» The measured voltage does not exceed the limit.

+ If the measured voltage exceeds the limit, the touch current does not exceed the limit.

Follow the procedure below to configure and measure.

1 On the Home menu screen, press Connection > A-B Terminal.

Network
A y oltage. Network
A-B Terminal

Network - ~(
— U N _ . e

Safety Extra Low Voltage

30.0Vv SELV

OON @OFF

Measure
0% ouT 4 Home

& Connection
Scale Menu

2 Turn the rotary knob to select VoltMeter.
Measurement of the voltage across terminals A and B begins.
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Meter Mode | Executing a Measurement

~N OO0 &

Press SELV to select ON.

The value switches between ON and OFF each time that you press the key.

Network Danger-LED is activated when touch curjgnt

greater than Selv-Voltage is detected.
A Network

A-B Terminal
Volta
VoltMeter A-B Terminal

SELV
@ON OOFF

. Home
110% 0UT A\
Scale () Menu

Safety Extra Low Voltage

Measure
& Connection

Use the numeric keypad or the rotary knob to enter the voltage limit.
If a voltage exceeding the voltage limit is measured, the DANGER LED will light.

Connect the test leads to the measurement location.

If the DANGER LED does not light, conclude that the part can be touched.

If the DANGER LED lights, proceed to step 7.

Press Network, and use the rotary knob to select a network of your choice.

Netwo CircuitA
2
Rs

A-B Terminal

Cs
> o
VoltMeter A ‘ A-B Terminal

Safety Extra Low Voltage

30.0v 5 SELV

OON @OFF

Measure
& Connection 110%0UT 44\ Home
Scale Menu

Press A-B Terminal, and then turn the rotary knob to select Network.
Measurement of the touch current across terminals A and B begins.

If the measured current does not exceed the limit, conclude that the part can be

touched.

If it exceeds the limit, conclude that the part cannot be touched.

This completes the inspection.
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Auto Test

Auto test is a function that executes a sequence of test combinations set in advance. This section provides
an overview of the auto test function and how to configure the test, execute the test, and import and export
programs.

Auto Test Overview

This section explains the types of tests that auto test can run, overview of programs and steps, and the
main functions of auto test.

Tests that auto test can run

The tests that can be combined for auto tests varies depending on the model you are using.

Model Tests that auto test can run’

TOS9300 ACW, IR

TOS9301 ACW, DCW, IR

TOS9301PD? ACW, DCW, IR

TOS9302 ACW, EC

TOS9303 ACW, DCW, IR, EC

TOS9303LC ACW, DCW, IR, EC, or LC (TC, PCC, Patient)?

1 ACW: AC withstanding voltage, DCW: DC withstanding voltage, IR: insulation resistance, EC: Earth continu-
ity, LC: leakage current, TC: touch current, PCC: Protective conductor current, Patient: patient leakage
current

2 Auto test is not possible for PD tests.

3 The LC test cannot be combined with other tests. Combination is possible among LC tests (TC, PCC,
Patient).

Programs and steps

An auto test consists of programs and steps. A program is a collection of steps. For each step, a single
test can be performed. Steps are executed in order from step 1. When the last step is complete, the
program is complete.

Step 1 Step 2 Step 3
ACW test DCW test IR test
L ]
T
Program

Program schematic

TOS93 Series User’s Manual
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Auto Test | Auto Test Overview

Main functions

The following types of programs are available. Programs are saved in the product’s memory.

Supported  Type Maximum Maximum  Executed Changing Notes
tests number of  number of under external the program
programs  steps' control? name

ExceptLC Program 100 100 - 4 -

tests Program 25 100 v - Can be registered in
memory memory numbers 51 to 75

LC tests Program 100 100 - v -

only? Program 24 100 v - Can be registered in
memory memory numbers 76 to 99

1

3

Per program

See “Recalling from memory” (p.241) and “Starting and Stopping Tests” (p.242).
TOS9303LC only

Settable items

There are functions that can be set for each step, and those that can be set for each program.

Scope

Setting

Description

By step

Test conditions of each test

You can set test conditions that are similar to those that
are used when running tests individually, with a few
exceptions.

For each program

Step start operation

Set the conditions for starting the test.

Step interval

Set the step interval time.

Fail judgment operation

Set whether to stop the auto test or run all steps when a
fail judgment occurs.

EUT power supply

Set whether to cut off the power supply to the EUT or
continue the power supply to the EUT after the
completion of each step.

Items that cannot be set

You cannot set the following functions.
Set TestTime to OFF
Auto Measure when setting the offset

Set Judgment Lower to OFF when Judge Type is set to Q (Resistance) in an IR test

Set Judgment Upper to OFF when Judge Type is set to A (Current) in an IR test

Set Judgment Upper to OFF when Judge Type is set to Q (Resistance) in an EC test
Set Judgment Upper to OFF when Judge Type is set to V (Voltage) in an EC test
Set Judgment Upper to OFF in a LC test
LineOUT in a LC test
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Auto Test

Program Configuration

This section explains how to create programs, change program names, and delete programs.
Displaying the program editing screen

1 Press AUTO > 1.File.
The program editing screen appears.

New Program1
New Program2
New Program3

[~ SIGNAL 10 Create
~BASIC

[
[ 1File 3.Execute Export/ - FFR Progran

Import Menu
Example: TOS9303LC

B How to view the program editing screen

Use the rotary knob to select the item.
Press arrow (») key to open the lower level.

Press arrow (<) to close the lower level. New Programl
New Program2 .
New Program3 A program created with a name of

your choice

Program Name

New Programl

New Program2 BASIC: Program other than LC
LC: LC program
(TOS9303LC only)

Program that can be recalled
through external control (program
memory)
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Auto Test | Program Configuration

Creating a program

Create an empty program without any steps and assign a name of your choice.

The created program is automatically saved and is not deleted even if the POWER switch is turned off.

1

On the program editing screen, use the rotary knob to select the location to create
the program in, and press Create.

A program is created under the selected row.

If there is a check mark on another program, the Create key will not appear. If this happens, press
Select to remove the check mark.

Program Name

Create

Use the numeric keypad or the rotary knob to enter the program name, and then
press ENTER.

You can enter up to 255 characters for the program name.

An empty program is created. For information about registering steps to a program, see “Setting
Steps” (p.220).

Changing a program name

You can change the name of a program that you created with a name of your choice. Program names
(memory numbers) under “SIGNAL 1/O” cannot be changed.

1

W N

On the program editing screen, use the rotary knob to select the program in, and
press Select.

A check mark appears to the left of the selected program name.

LAN

LOW Ay

Program Name

Rename

Press Rename.

Use the numeric keypad or the rotary knob to enter the program name, and then
press ENTER.

The program name is changed.
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Auto Test | Program Configuration

Deleting a program

You can delete a program that you created with a name of your choice. Programs under “SIGNAL 1/0”
cannot be deleted.

1

TOS93 Series

On the program editing screen, use the rotary knob to select the program in, and
press Delete.
If there is a check mark on another program, the Delete key will not appear. In this situation, use

the rotary knob to select the corresponding program, and then press Select to clear the check
box.

A confirmation dialog appears. To cancel, press ESCAPE.

A

2E: LOW 7y
Program Name

=l
M
New Programl Select

After you remove the program, can not be

LAN

New Program3 undone.

M Do you want to remove the New
New Program1 Program?2 program ?
New Program2

New P E} T
el rodram: Cancel [ oK G

Delete.

5

) Export/ Program
[ LFile 3.Execute Import =] Menu

Press ENTER.
The program is deleted.
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Auto Test

Setting Steps

Displaying the step editing screen

This chapter explains how to edit steps.

Press AUTO > 1.File.
The program editing screen appears.

Use the rotary knob to select the program, and then press Select.
A check mark appears to the left of the selected program name.

Program Name
M
New Programl

New Program3
LC
[~ SIGNAL 10

Rename
~ BASIC

5

) Export/ Program
[ LFile 3.Execute Import =] Menu

Press 2.Steps.
The step editing screen appears.

Edit
Insert
Delete

Save

o}

Export/ Program
3Ececute import BB enu
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Editing steps

On the step editing screen (p.220), you can edit, add, delete, and save steps.
The basic operation on the step editing screen is provided below.

Name of the
selected program

P — Test condition

O i R Edit thg selected cell or confirms
OFF ov C 115 X : the edit

3A-50Hz

Use the rotary knob to | § Goe == ° 2s B Adds a copy of the selected step

move between steps.

= W N =

~ O

TOS93 Series

Saves the edited step

Export/ @ Program

Import Menu

On the step editing screen, add and delete steps.

Use the rotary knob and the arrow (4/») keys to select the Function column of a
step of your choice, and then press Edit.

Use the sub-function keys to select the test mode, and press Edit.
The test mode is set for the selected step.

Use the arrow (4/») keys to select a test condition, and press Edit.

You can set test conditions similar to those you set when running tests individually, with a few
exceptions (p.216). For test conditions that can be set to on or off or those that have options,
items are displayed in a sub-function area.

Use the numeric keypad, rotary knob, or sub-function keys to set the test
conditions of the step, and press ENTER.

The test conditions are set for the selected step.
Repeat Step 1 to Step 5 until all the steps have been registered.

Press Save.
The steps are registered to the program.
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Auto Test | Setting Steps

Icon list

The icons listed below are used to show some of the test condition settings.

B Tests other than LC tests

| HPE - High Pass Filter (Fast)
ﬁ: High Pass Filter (Slow)
JEBE |: Low Pass Filter (Fast/ON)
m: Low Pass Filter (Medium)

E|: Low Pass Filter(Slow)

B LC tests (TOS9303LC only)

!: Polarity (Normal)

E: Polarity (Reverse)
E="%. 100% oUT (Normal)
E: 100% OUT (Reverse)

User’s Manual

-: Volt Measure (RMS)
n: Volt Measure (Peak)

R : Current RMS (TrueRMS)
-: Current RMS (Average)

[ Root Contact check (ON)

low 1]: GND (Low)
-: GND (Guard)

LY : . ,
| gy~ - Terminals Wire (4Wire)

?! : Terminals Wire (2Wire)

o : EC Contact Check (ON)

ﬂ: VoltMeter BandWidth (Normal)

@: VoltMeter BandWidth (Expand)

: Range (Auto)
|I|: Range (Fix)
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Editing scanner settings

TOS93 Series

Auto Test | Setting Steps

On the Step editing screen, select a cell the Route column and then press Edit.

Press Contact Check to switch between ON and OFF.

The value switches between ON and OFF each time you press the key. When Contact Check is set

to ON, E appears in the cell being edited.

Use the rotary knob and the arrow («4/») keys to select a scanner and a channel,

and then press Edit.

Contact
Check

Route
Terminal
[ * 0:Open
Lilow
CH4 2:High
0:0pen
0:0pen
0:0pen
0:0pen

Close
Route

Export/ Program
1File (@ 2.Steps 3 Execute = £2:] ore

Use the sub-function keys to select a connection, and press ENTER.

The indication of a currently selected cell changes according to the settings.

For example, if you set High to CH1 of Scanner 2, Low to CH3 of Scanner 3, and Open to other

channels, "0000-Ho00-00L0-0000" appears.

To continue the settings, repeat Step 3 and Step 4.

After you finish the scanner settings, press CloseRoute.

This completes the setting.
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Auto Test

Program Operation Configuration

You can set the program execution operation for each program.

Setup

Description

See

Fail judgment operation (FAIL

Set whether to stop the auto test or run all steps when a fail  p.224

Judgment) judgment occurs.

Step interval Set the step interval time. p.225
Step start operation (Trigger Source) Set the conditions for starting the test. p.226
EUT power supply (Line Output) Set whether to cut off the power supply to the EUT or p.227

continue the power supply to the EUT after the completion of

each step. (TOS9303LC only)

Fail judgment operation (FAIL Judgment)

Set whether to stop the auto test or run all steps when a fail judgment occurs.

Value Description

Continue A transition is made to the next step when the step running when a failure occurs is
completed and the time specified by Interval elapses. A fail judgment is indicated after the
completion of all the steps.

Abort Auto test ends when a failure occurs, and a fail judgment is indicated.

B \When Continue

FAIL detection (Step end)

A 4

Step 1 EEEEnR Step 2 EEEER Step 3 EEEEnR
Interval Interval Interval
|
When Abort FAIL judgment (Program end)
A 4
| Step 1 LRL LR ] Step 2
Interval

=N

On the step editing screen (p.220), press Property.

2 Press FAIL Judgment to switch between Continue and Abort.
Continue switches between Continue and Abort each time you press the key.

/BASIC/New Program2

This completes the setting.

User’s Manual

3.Execute

Property

Continue
© Abort

Interval

Trigger
Source

O]
Export/ Program
Import @ Menu

Program end FAIL judgment
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Auto Test | Program Operation Configuration

Step interval

Set the interval from the completion of a step to the next step. For the last step, this is the interval from the
completion of the last step to the end of the program.

Program end

| Step 1 EEEER Step 2 EEEER Step 3 llllll

Interval Interval Interval

1 On the step editing screen (p.220), press Property.

2 Press Interval.

/BASIC/New Program2
Property

Interval Timer

FAIL Judgment
Continue testing D
during FAIL judgment detection. D [

a Interval
ON/OFF  OV-50Hz
OFF/OFF OV
OFF ov Trigger
3A-50Hz . i Source
ELY

o]

Export/ Program
3.Execute Import @ Menu

3 Use the numeric keypad or the rotary knob to enter the time.
Setting range: 0.1s to 100.0 s
This completes the setting.

TOS93 Series User’s Manual
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Auto Test | Program Operation Configuration

Step start operation (Trigger Source)

You can select the condition for starting the next step when a step is completed.

Value

Description

Immediate

When you press Initiate, all the steps are executed consecutively.

BUS

Pressing Initiate causes the product to enter the auto test trigger wait state. When in the trigger
wait state, the step starts when you press START or send a *TRG command from the PC. After a
step is completed, the operation is paused. When you press START or send another *TRG, the

next step starts.

External

The step starts when you perform a start operation.1 After a step is completed, the operation is

paused. When you perform another start operation, the next step starts.

Once

When you perform a start operation,*1 all the steps are executed consecutively.

1 Any of the following operations: pressing START on the front panel, pressing the START switch on the device con-

nected to the REMOTE connector, or sending a START signal to the SIGNAL 1/O connector.

b

On the step editing screen (p.220), press Property.

2 Press Trigger Source.

rigger Source [3:0nce Interval Timer

FAIL Judgment
Continue
o Abort

5 Interval
ON/OFF  OV-501
OFF/OFF OV X
OFF ov 15 . H Trigger
3A-50Hz X source
3A

O]
Export/  EFR Program

3.Executs
xecute Import Menu

3 Turn the rotary knob to select the value.
This completes the setting.
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Auto Test | Program Operation Configuration

EUT power supply (Line Output)

Applicable models:

Set a method to supply power to the EUT after the completion of each step.

Value

Description

Continue

The power supply to the EUT continues even when a step is completed.

Shut Off

of each step.

» When the Condition setting between steps changes to Fault Natural from any setting other

than Fault Natural.

* When Line Polarity changes between steps.

Under the following conditions, the power supply to the EUT is shut off after the completion

b

TOS93 Series

On the step editing screen (p.220), press Property.

Press Line Output to switch between Continue and Shut Off.

Line Output switches between Continue and Shut Off each time you press the key.

LAN

FAIL Judgment
Continue

unction Network € >

(Normal) PEarth
(Normal) ===

3 Patient | (Normal) PEarth y R

Interval

4[TC B-U1  (Normal) PEarth Source

Continue
[»] ® ShutOff

Export/ Program
mport | 8" ar

This completes the setting.
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Auto Test

Running Auto Tests

When you finish setting the program and steps, run the auto test.

Running an auto test

The test start operation varies depending on the trigger source (p.226) setting.

1 Press AUTO > 1.File.
The program editing screen appears.

Program Name

New Programl
New Program2
New Program3

New Programl
New Program2
New Program3
Create

5

) Export/ Program
[ LFile 3.Execute Import =] Menu

2 Use the rotary knob to select the program, and then press Select.
A check mark appears to the left of the selected program name.

3 Press 3.Execute.

Judgment
Upper
20mA
OFF/OFF OV 20mA
OFF ov OFF
3A-50Hz 0.1Q
ET 0.1Q

bl
[ 3.Execute Export/ @ Prograr

Import Menu

4 Perform the operation selected with Trigger Source.
E=s8 is shown in the upper right of the display, and the auto test starts.

If the trigger source is set to BUS or External, pressing Initiate causes gE888 to appear in the upper

right of the display area (trigger wait state). To resume the test from the trigger wait state, send a
trigger signal or press TriggerTEST. To cancel the trigger wait state, press Abort.
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Auto Test | Running Auto Tests

Behavior during the test

Steps are shown at the bottom of the display area with the step being executed highlighted in blue.

Eg2= is shown in the upper right of the display.

Other indications are the same as those when a single test is executed.

.
p: Y DCW

"0.0067 «

0kV 1 2 3

Current  (ITTH

7 OmA 5

1.4,

Elapsed Time

d Start End  Test Judgment  Judg
State Level TUpper  iLo
ON/OFF OV-50Hz  20mA OFF

2
3 IR-1000V 50% OFF ov OFF 1MQ
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Auto Test

Finishing the Test and Viewing the Judgment

Stopping tests

00000000000 0000000000000 0000000000 CCCFCOCCOOCPOCOOPOPCOPOPIOPOPOCOOPOPPOPOPOPOPOPTOPQOPTOPQOPTQOTPTQOPTQTTYTS

To stop a test, press STOP.

STOP

| 4

Conditions that cause a test to end

00000000000 0000000000000 0 000000000 QC0CCFCOCCOCOOCOOPOCOPCOPOPPOPOPOOPOPOPOPOPOPOTPOPQOTOQOPTQOPTOQTPTCQTTQTTYTYT

Conditions that cause a test to end are as follows:
a.When all steps are completed
b.When Lower-FAIL or Upper-FAIL judgment occurs when FAIL Judgment is set to Abort
c. When the STOP switch is pressed

In any of the cases above, the “TEST” indication on the display disappears when the test ends. When the
voltage residing at the output terminals is discharged, the DANGER LED turns off.

If the test finishes under condition a or b given above, the judgment result (p.237) will be shown on the
display.

e
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Auto Test | Finishing the Test and Viewing the Judgment

Judgment types and operation

When a test finishes, the overall judgment result and each step's judgment results of the executed
program appear in the test status. When FAIL Judgment (p.224) is set to Continue, a fail judgment results
when a fail judgment occurs in any step.

1

al

Function
TC (A) PASS
PCC (PCC-1)  PASS
Patient (1) PASS

Judgment

Epsed \orage  cumemt  CUTENE
1s 1.440mV 2.880pA
1s 926.000pV  6.173pA
1s 587.000pV 587nA

2.880pA
6.173pA
587nA

¥ PASS . Judgment result of the program

:|> Judgment results of each step

Upper-FAIL Lower-FAIL PASS

Condition A value greater than or equal A value less than or equal to ~ Upper-FAIL or Lower-FAIL
to the upper limit was the lower limit was measured. judgment did not occur during
measured. the test.

Display The test status shows “Upper- The test status shows “Lower- The test status shows “PASS”
FAIL” until the judgment result FAIL” until the judgment result until the time specified by Pass
is cleared. is cleared. Hold elapses. Then the

judgment result is cleared.

Buzzer The buzzer continues to sound The buzzer continues to sound The buzzer sounds for 50 ms
until the judgment result is until the judgment result is (regardless of the Pass Hold
cleared. cleared. time).

SIGNAL I/0 U FAIL signal is output until the L FAIL signal is output until the PASS signal is output until the

connector judgment result is cleared. judgment result is cleared. judgment result is cleared.

Clearing the judgment result

Press STOP to clear the judgment result. The product is ready to start another test.

TOS93 Series
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Auto Test

Exporting and Importing Programs

Programs saved in the internal memory can be exported to a USB memory device. Programs exported to
a USB memory device can also be imported into the internal memory.

1 Insert a USB memory device into the USB port on the front panel.

2 Press AUTO > Export/import.

The Export/Import screen appears.

B Basic operations on the Export/Import screen

oo o &)

: Peak value
p

vaeo: B8 0. 5483 kV
Elarised Time 2.9sec ru

Exporting programs to a USB memory device

1 On the Export/Import screen, press USB<Internal, and select “Internal Memory,”
which is at the right side of the display area.

Each time you press USB< Internal, the selection toggles between USB Memory and Internal
Memory.

2 Use the rotary knob to select the program to export, and then press Copy.

3 Press USB<Internal.
“USB Memory,” which is at the left side of the display area, is selected.

4 Use the rotary knob to select the export location, and press Paste.
To overwrite the selected file, press Overwrite.

A file named “program name".prog is saved at the specified location.
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Auto Test | Exporting and Importing Programs

Importing programs from a USB memory device

1 On the Export/Import screen (p.232), press USB<Internal, and select “USB
Memory,” which is at the left side of the display area.

Each time you press USB<Internal, the selection toggles between USB Memory and Internal
Memory.

2 Use the rotary knob to select the program to import, and then press Copy.

3 Press USB< Internal.

“Internal Memory,” which is at the right side of the display area, is selected.

4 Use the rotary knob to select the import location, and press Paste.
To overwrite the selected memory area, press Overwrite.

The program is imported into the internal memory.
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External Control

The following functions can be controlled and monitored from an external device using the external control
connectors. For details on the SIGNAL 1/O connector, see “SIGNAL 1/0 Connector” (p.235).

Functions that can be controlled/monitored IN/OUT Connector used See
Activate/release interlock IN SIGNAL I/O p.239
Recall setup memories and programs IN SIGNAL I/0 p.241
Start and stop tests IN SIGNAL I/0 p.242
Monitor the test mode being set ouT SIGNAL I/O p.243
Monitor during testing/voltage generation status ouT SIGNAL I/0 p.243
Monitor the test status ouT SIGNAL I/O0 p.243
Monitor the judgment result ouT SIGNAL I/0 p.244
Monitor the step execution status of auto tests ouT SIGNAL I/O p.245
Monitor the activation status of protection functions ouT SIGNAL I/O p.245
Monitor the current waveform ouT | p.246
Monitor the voltage waveform ouT \% p.246
Monitor the discharge waveform of partial discharge (TOS9301PD OUT Ipd p.247
only)

Monitoring electric charge waveforms of partial discharge ouT Qpd p.247
(TOS9301PD only)

Monitor the status of a device using optional products ouT STATUS OUT p.248
Control and monitor the starting and stopping of tests using optional OUT/IN REMOTE p.248
products

B Precedence between external control and front panel operation

The following precedence applies to the SIGNAL I/O connector, REMOTE connector, and START
operation from the front panel. If these are used simultaneously, the one with highest precedence can be
used.

* Highest: SIGNAL I/O connector (when ENABLE is set to ON)
* Medium: REMOTE connector (when a production option is connected)
» Lowest: Front panel (including the keyboard connected to the USB port)

Example: If ENABLE is set to ON for the SIGNAL I/O connector, the REMOTE connector nor the front
panel can be used.
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External Control

SIGNAL I/0 Connector

Before using the SIGNAL I/O connector for external control, check the connector specifications, and
connect the external device to the SIGNAL 1/O connector.

Pin arrangement

19

1

$00000000000000000d
©0000000000000000 M
I

37

O
EXT CONT connector pin number \‘

20

Ul

S l )

5]

TOS9300 example
(The EXT CONT connector
is the same on all models.)

Pinno. IN/OUT Signal name Description See

1 IN INTERLOCK+ Activate/release interlock. p.239

2 - COM Circuit common (chassis potential) shared by input and output. —

3 IN PMO Select setup memories and auto test program memories. p.241

4 IN PM1

5 IN PM2

6 IN PM3

7 IN PM4

8 IN PM5

9 IN PM6

10 IN PM7

11 IN STB Recall setup memories and programs selected with the PMOto  p.241
PM?7 signals.

12 — Reserved Not used. -

13 - Reserved

14 - Reserved

15 IN START Start a test. p.242

16 IN STOP Stop a test. p.242

17 IN ENABLE Enable the START signal. p.242

18 - COM I/O circuit common (chassis potential). -

19 IN INTERLOCK- Activate/release interlock. p.239

20 - COM I/O circuit common (chassis potential). -

21 - +24V +24 V internal power supply output terminal. Maximum output —
current 100 mA.

22 OUT H.V ON/LINE ON Set to on in any of the following conditions. -
Testing. Auto testing. Voltage remaining across the output
terminals. Power being supplied to the EUT from the
TOS9303LC through AC LINE OUT.

23 ouT RISE Set to on when the voltage is rising p.243

24 OUT TEST Set to on during test time p.243

25 OUT PASS Set to on for the duration of time specified by Pass Hold when p 244

a PASS judgment is made.

TOS93 Series
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External Control | SIGNAL I/O Connector

Pinno. IN/OUT Signal name Description See
26 ouT U FAIL Set to on continuously when a Upper-FAIL judgment is made. p.244
Or set to on continuously along with the L FAIL signal when
Contact-FAIL judgment is made.
27 ouT L FAIL Set to on continuously when an Lower-FAIL judgment is made. p.244
Or set to on continuously along with the U FAIL signal when
Contact-FAIL judgment is made.
28 ouT PD Set to on when the test mode is set to partial discharge test. p.243
29 ouT READY Set to on when the product is ready to start a test. p.243
30 ouT PROTECTION Set to on when a protection function is activated. p.23
31 OuUT STEP END Set to on when each step ends during an auto test. p.245
32 ouT CYCLE END Set to on when the last step ends during an auto test. p.245
33 OuUT ACW Set to on when the test mode is set to AC withstanding voltage p.243
test.
34 ouT DCW Set to on when the test mode is set to DC withstanding voltage
test.
35 ouT IR Set to on when the test mode is set to insulation resistance
test.
36 ouT EC Set to on when the test mode is set to earth continuity test.
37 OUT LC Set to on when the test mode is set to leakage current test.

I/O signal circuit

The input signal circuit and the output signal circuit share the same common. The input terminal is pulled

up to +12 V by a resistor.

4@@ Output signal 1
Output signal
controller [—O Output signal 2

. +12V

E O Input signal 1
Input signal <}3 12V,
controller <}3 E

O Input signal 2

- +———(OCOM
7

Internal construction of the

Input signal Output signal

Opening the input terminals is equivalent to high-level input. « Open collector output

» Low-active control + Output withstanding voltage: 30 Vdc

+ High-level input voltage: 11V to 15V + Output saturation voltage: Approx. 1.1 V (25°C)
* Low-level input voltage: 0V to 4 V « Maximum output current 400 mA (TOTAL)

* Low-level input current: -5 mA max.
* Input time width: 5 ms min.
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External Control | SIGNAL I/0 Connector

Input signal usage example

Using a make contact to control input

Use a make contact, such as a relay or switch, to set the input terminal to low level.

S1

COM

Using a logic element to control input

Use a logic element, such as a transistor, in place of the make contact. Design the circuit so that a
transistor collector current (ic) of 5 mA or greater flows.

Output signal usage example

Driving a relay

Use the output signal to drive a relay. To improve the safety of the circuit, we recommend that you insert a
protection fuse or connect a diode.

30 Vor less

Obtaining a low-level digital signal

Use the output signal to obtain a low-level digital signal.

u.
Low level during 30 Vor less
COM signal generation

TOS93 Series User’s Manual
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External Control | SIGNAL I/O Connector

Connecting to the SIGNAL 1/O connector

To connect the signal cable to the SIGNAL I/O connector, create a D-sub37 pin plug by referring to the
following information.

SIGNAL /O connector D-sub 37-pin female connector (socket), #4-40 UNC inch screws
specifications
Compatible plug D-sub 37-pin male (with #4-40 UNC fixing screws)

To prevent malfunction caused by noise, use a shielded plug.
Required cable Single wire: 0.32 mm (AWG28) to 0.65 mm (AWG22) in diameter

Twisted wire: 0.32 mm? (AWG22) to 0.08 mm? (AWG28)
To prevent malfunction caused by noise, use a cable no longer than 2.5 m.

Required tools Wire stripper for the above cable
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External Control

Activating and Releasing Interlock

Interlock links the product to an external device to stop output appropriately. This ensures the safety of the
operator.

When the interlock is activated, the product switches to PROTECTION mode, which prevents tests from
being started with the START switch on the front panel or an external control START signal. Moreover, you
cannot release PROTECTION mode with the STOP switch or the external control STOP signal.

Interlock activation conditions

Open the INTERLOCK+ (1) pin and INTERLOCK- (19) pin of the SIGNAL 1/O connector. For the pins to be
considered open, any of the following conditions must be met.

» The resistance between pin 1 and pin 19 is at least 1.2 kQ.

+ If you are using transistors or an optical device, the current flowing across pin 1 and pin 19 is no more
than 5 mA.

Interlock release conditions

Short the INTERLOCKH+ (1) pin and INTERLOCK- (19) pin of the SIGNAL I/O connector, and then press
the STOP switch on the front panel or apply an external control STOP signal.

For the pins to be considered shorted, any of the following conditions must be met.
» The resistance between pin 1 and pin 19 is no more than 1 kQ.

« If you are using transistors or an optical device, the current flowing across pin 1 and pin 19 is at least
6 mA.

Temporarily releasing interlock

Because nothing is connected to the SIGNAL 1I/O connector in the factory default conditions, interlock will
be activated when you turn on the POWER switch. To release this temporarily, connect the included
SIGNAL I/O plug to the SIGNAL I/O connector, and then press the STOP switch on the front panel. The
included SIGNAL 1/O plug has pins 1 and 19 shorted, so this will release the interlock.

‘W‘ When you actually perform tests, do not use this plug. In particular, if you use tools in a

~withstanding voltage test or insulation resistance test, we recommend that you place a cover
over the EUT or install a fence around the EUT to prevent electric shock and devise a
system that shuts off the output when the cover or fence is opened.
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External Control | Activating and Releasing Interlock

Examples of how to use interlock

Using an open/close switch

Place a cover over the EUT or install a fence around the EUT, and use a switch to shut off the output when
the cover or fence is opened.

- |_]_ Switch  Voltage rating 30 Vdc or more
' Current rating 10 mA or more

SIGNALI/O! Y i

connector

Using a transistor or optical device

You can use a transistor or optical device in place of a switch.

_______ Photocoupler,
+ 1 ! such as a transistor

SIGNAL I/0
connector
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External Control

Recalling from memory

You can recall setup memories and program memories by applying signals to PMO (pin 3) to PM7 (pin 10),

and STB (pin 11) of the SIGNAL I/O connector.

Convert the number (0 to 99) of the memory you want to recall into 8-bit binary notation, and apply high-

level (0) or low-level (1) signals to PM7 to PMO.

For example, to recall memory number 98, convert the 98 in decimal notation into 8-bit binary notation,
which is 01100010. So apply H, L, L, H, H, H, L, H to PM7 to PMO.

MSD LSD
Memory number'  — g PM6 PM5 PM4 PM3 PM2 PM1 PMO
0 H H H H H H H H
1 H H H H H H H L
2 H H H H H H L H
97 H L L H H H H L
98 H L L H H H L H
99 H L L H H H L L

TOS93 Series

1 0 to 50: setup memories, 51 to 75: program memories for tests other than LC, 76 to 99: program memories
for LC tests (TOS9303LC only)

READY (OUT) [
|
1

PMO~PM7 (IN) |

1 ! 1
15 ms or more! |
—_——

STB (IN)

L

or more

10 ms ormore ' 10 ms

or more

I
\'— An interval of 10 ms or more is required
before the next input signal is received.

With “READY” shown in the upper right of the display, apply high-level or low-level

signals to PMO (pin 3) to PM7 (pin 10) of the SIGNAL 1/O connector.

Set STB (pin 11) to low-level for at least 5 ms.

The setup memory or program corresponding to the number specified with the PM0 to PM7

signals is recalled.
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External Control

Starting and Stopping Tests

You can start and stop tests using the SIGNAL 1/O connector.

Starting a test

ENABLE (IN) ~ |

PROTECTION (OUT) | |

5 ms or more

STOP (IN)

READVOUT) _ [ | [

5 ms or more

START (IN)

10 ms or more

1 Set ENABLE (pin 17) of the SIGNAL I/0O connector to low level.
The product switches to PROTECTION mode.

2 Set STOP (pin 16) to low-level for at least 5 ms to release PROTECTION mode.
The test status shows “READY.”

3 When at least 10 ms elapses after the test status becomes “READY,” set START
(pin 15) to low level for at least 5 ms.

The test starts.

(NOTE) ° While ENABLE is at low level, the START switch on the front panel and the START signal
; ’ from the REMOTE connector are ignored.
* If you change the ENABLE level, the product switches to PROTECTION mode. If set to
low level, use the SIGNAL I/O STOP signal to release PROTECTION mode. If set to high
level, use the STOP switch or SIGNAL I/0O STOP signal to release PROTECTION mode.

Stopping a test

1 While a test is in progress, set STOP (pin 16) to low-level for at least 5 ms.
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External Control

Monitoring the Test Status

Monitoring the test mode

The SIGNAL I/O connector pins are set to low level depending on the set test mode.
Monitoring is not possible for auto tests.

Test mode Pins that are set to low level
AC withstanding voltage test ACW (pin 33)

DC withstanding voltage test DCW (pin 34)

Insulation resistance test IR (pin 35)

Earth continuity test EC (pin 36)

Partial Discharge Test PD (pin 28)

Leakage current test LC (pin 37)

Monitoring the test and voltage generation status

H.V ON/LINE ON (pin 22) of the SIGNAL I/O connector is set to low level in the following cases:
+ Atestor an auto test is in progress, or voltage is remaining across the output terminals.
» Power is being supplied to the EUT from the TOS9303LC through AC LINE OUT.

Monitoring the test status

SIGNAL I/0 RISE (pin 23) is set to low level when the voltage is rising.
SIGNAL I/O TEST (pin 24) is set to low level when a test is in progress.
SIGNAL I/0 READY (pin 29) is set to low level when the product is ready to start a test.

Test

I
Status READY ! RISE

TEST | READY

1

READY |
I

|

RISE l

TEST

TOS93 Series

(RN

User’s Manual

243



244

External Control | Monitoring the Test Status

Monitoring judgment results

PASS judgment

When the judgment result is PASS, under the following conditions, SIGNAL 1/O PASS (pin 25) is set to low
level:

+ Until the time set by Pass Hold (p.267) is elapsed or the judgment result is cleared.
+ Until the STOP switch is pressed or a STOP signal is received if Pass Hold is set to Infinity.

+ During the step interval when PASS judgment is made for a step if Step END Judgment (p.269) is
enabled in an auto test.

UPPER FAIL judgment

When the judgment result is Upper-FAIL, under the following conditions, SIGNAL 1/O U FAIL (pin 26) is set
to low level:

+ Until the judgment result is cleared.

+ During the Interval time if a judgment result of a step is Upper-FAIL when Step END Judgment (p.269)
is enabled in an auto test or FAIL Judgment (p.224) is set to Continue.

LOWER FAIL judgment

When the judgment result is Lower-FAIL, under the following conditions, SIGNAL I/O L FAIL (pin 27) is set
to low level:

+ Until the judgment result is cleared.

» During the Interval time if a judgment result of a step is FAIL when Step END Judgment (p.269) is
enabled in an auto test or FAIL Judgment (p.224) is set to Continue.

CONTACT FAIL judgment

When the judgment result is Contact-FAIL, both U FAIL (pin 26) and L FAIL (pin 27) is set to low level
simultaneously.
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External Control | Monitoring the Test Status

Monitoring the step execution status of auto tests

When a step of an auto test ends, SIGNAL I/O STEP END (pin 31) is set to low level.

CYCLE END (pin 32) of SIGNAL I/O is set to low level while a pass or fail judgment is being indicated after
the last step is completed or from when a test is completed with a fail judgment until when the judgment is
released.

B |f a PASS or FAIL judgment is made after the last step ends

Interval Interval Interval
| | |
1] Ty [ v PASS or !
] | ] | I 1 |
STEP1 B STEP2 B STEP3 ' | FAIL judgment
| | | | | |
| L | L | 1

Last step end

STEP END L L L

Judgment released

|
|
CYCLE END l |

B |f a FAIL judgment is made in the middle of a step and auto test stops

Interval

|
TV 1 T T
STEP1 || STEP2 | FAIL judgment !

STEP END L

|
|
|
Judgment released :

|
1
1
|
|
CYCLE END ] —

Monitoring the activation status of protection functions

SIGNAL I/0 PROTECTION (pin 30) is set to low level when a protection function (p.23) is activated.
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External Control

Monitoring Measurements

The current waveform and voltage waveform of the withstanding voltage test can be checked with the
signals output from the monitor terminals on the rear panel.

In the partial discharge test mode of TOS9301PD, the current waveform and electric charge waveform can
be monitored.

TOS9300, TOS9301, TOS9302,
TOS9303, TOS9303LC

(NOTE) Monitor signal output is isolated from the chassis (earth). If you connect an oscilloscope or an
; "~ external device whose BNC shield is grounded for other than PD tests, be sure to set the
grounding mode (GND) on the test conditions to Guard.

This will not be an issue for PD tests (no GND setting).

Monitoring current waveforms

Current waveforms of withstanding voltage tests can be monitored using the signal output from the |
terminal on the rear panel. (Except for the partial discharge test mode of TOS9301PD)

N

o Monitor output <

Max: 15Vpeak

Current 50.mA

Monitoring voltage waveforms

Voltage waveforms of withstanding voltage tests can be monitored using the signal output from the V
terminal on the rear panel.

N

o Monitor output <

Max: 15Vpeak

|
Voltage 1kV
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External Control | Monitoring Measurements

Mon

itor the discharge waveform of partial discharge

0000000000000 0000000 000000000000 CCCOCOCPOCOOPOPOPOPOOPOPOPOPOPOPOPQOPOPOPOPTOPQOPTOPTQOPTOTTCYTS

Applicable model:

Discharge waveforms of partial discharge can be monitored using the signal output from the Ipd terminal
on the rear panel.

(NOTE Discharge waveforms obtained from the Ipd terminal are those that have passed through the

filter (HPF) of the current detector inside the product. They may be different from the actual
discharge waveforms.

Mon

[ X X X X J

TOS93 Series

itoring electric charge waveforms of partial discharge

0000000000000 0000000 000000000 00000 CCCFCOCCOOCPOPOPOOPOOPOPCOPOPOPQOPOQOPOPOPQOPTQOPTOPTQOPTOTTCYTYT

Applicable model:

Electric charge waveforms of partial discharge can be monitored using the signal output from the Qpd
terminal on the rear panel.

10

<

Max: 15Vpeak

|
Electric charge of Full scale of the measurement range
partial discharge

o Monitor output
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External Control

Using Option Products

Signal output from the STATUS OUT connector

00000000000 0000000000000 0000000000 CCCFCOCCOCOPOOOPOPCOPOPOPOPOCOOPOPPOPOPOPOPOTPOPQOPTOPQOPTOTPTQOPTOTTYTS

The STATUS OUT connector on the rear panel outputs signals to the optional warning light unit (PL02-
TOS). Use Status Output (p.268) of CONFIG settings to set the signal output conditions.

For details on the PL02-TOS, see the “Warning Light PL02-TOS Operation Manual.”

Signal I/0 of the REMOTE connector

00000000000 0000000000000 000000000 0CCOCCFCOCOCOCOOCOOCOOPOCOPCOPOPOPOPOCOOPOPOPOPOPOPOTPOPQOQOPTOQOPQOPTOQTPTQOTQTTYTT

You can control this product from the following option products using the REMOTE connector on the front
panel. For details on option products, see the operation manual for the option.

* Remote control box (RC01-TOS/RC02-TOS)
+ High voltage test probe (HPO1A-TOS/HP02A-TOS)

e
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Me

mory Function

You can save and recall test conditions, view and save test results, and view and save the values or
captured image of the most recent test.

Saving and Recalling Test Conditions

You can save up to 51 test conditions that you specified as you like and the selected test mode type in the
product memory (setup memory). Each memory location stores all test conditions of tests supported by
the model you are using and the selected test mode type. Test conditions can also be saved in USB
memory devices. System settings (p.258) are not saved.

How to view the setup memory screen

TOS93 Series

Press MEMORY > Setup to display the setup memory screen. The contents of the internal memory are
shown in the setups folder. The internal memory contains setup memories with default values (00 to 50)
and the test conditions that were in use when the power was turned off the last time (auto.info).

Connecting a USB memory device to the USB port on the front panel displays an “sdxx” folder (the “xx”

changes depending on the USB memory device). You can save test conditions to a file name of your
choice in the USB memory device and recall them later.

Select an item and
Press arrow (») key to open the lower level.
Press arrow («) key to close the lower level.

. _. Untitled1.inf
USB memory device —( R Untitled2.inf

8 Nov 2018 08:51:24

New File
INFO

Internal memory

R os.info
B o6.info
R 07.info
B 08.info

Setup Result ‘

Details of the setup memory (Property)
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Memory Function | Saving and Recalling Test Conditions

Saving to the setup memory

Saving over previous settings (internal memory and USB memory)

1 Set the test conditions.

2 Press MEMORY > Setup.
4L

Files Property
Name [=]| tem
v -
R Untitledl.info
R Untitled2.info
R Untitled3.info
[~ & setups
R 00info New File
R oLinfo 3 INFO

R o2.info
R 03.info
R 04.info
R 05.info
R 06.info

R 07.info

I 08.info

Setup Result

Use the rotary knob to select the setup memory.

3
4 Press Save.

The test conditions are saved in the setup memory.

Saving to a new file (USB memory device only)

1 Set the test conditions.
2 Press MEMORY > Setup.

3 Insert a USB memory device into the USB port on the front panel.
An “sdxx” folder is displayed. The “xx" changes depending on the USB memory device.

4 Use the rotary knob to select the sdxx folder, and press New File.
A new setup memory is created.

R Untitled2.info

R Uuntitled3.info

R

[~ & setups

R 00.info

R oLinfo

R 02.info A 0

R 03.info Disable
04.info 02

= 05.info

R 06.info

| WA

Enable
0.

Setup Result

5 Use the numeric keypad or the rotary knob to enter a file name of your choice, and
then press ENTER.

The setup memory is saved to a new file.
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Memory Function | Saving and Recalling Test Conditions

Changing the memory name (USB memory device only)

Press MEMORY > Setup.

Insert a USB memory device into the USB port on the front panel.
An "sdxx” folder is displayed. The “xx" changes depending on the USB memory device.

Use the rotary knob to select the setup memory, and press Rename.

AN

R Untitledd.info
[~ & setups
R 00.info
R oLinfo
R o2.info
R 03.info Disable
R o4.info 0.2
R 05.info . o
R 06.info 01
B 07.info e Disable

Enable
0.

Setup Result

Use the numeric keypad or the rotary knob to enter a file name of your choice, and
then press ENTER.

The memory name is saved.

Checking the setup memory details

1
2
3

TOS93 Series

Press MEMORY > Setup.
Use the rotary knob to select the setup memory.

Press Property.

The detailed information of the setup memory is shown on the right side of the display. The
detailed information can be scrolled by using the rotary knob.
Press Property again to return to setup memory selection.

Property
[2]f tem ]
Date Modified 8 Nov D Recall

Save

New File
INFO

Disable Rename
R 04.info 02
R 05.info nels 0
R 06.info 1 Rroperty;
I 07.info S [

Enable

Memory

-
) Sety Result =
5D sy = Menu
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Memory Function | Saving and Recalling Test Conditions

Recalling the setup memory

Press MEMORY > Setup.

=N

2 Use the rotary knob to select the setup memory.

Files
Name
- m= sda Recall
R UntitledL.info
R Untitled2.info
R Untitled3.info
Untitledd.info

Property

]
R 06.info

B 07.info

& Memory
) Sety Result =
P sy = Menu

Press Property to view the settings of the setup memory on the right side of the display. Press
Property again to return to setup memory selection.

3 Press Recall.
The test conditions of each test are overwritten with the content saved in the setup memory.
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Memory Function

Viewing and Saving Test Results

Test results are temporarily saved to the internal memory automatically. The 1000 latest test results are
saved regardless of the test mode. These are cleared when the power is turned off.

Test results can also be stored in CSV format to a USB memory device.

B Saved contents

Item

Description

Function

ACW: AC withstanding voltage, DCW: DC withstanding voltage, IR: insulation
resistance, ECAC: AC earth continuity, ECDC: DC earth continuity, PD: partial
discharge, TC (network): touch current (network parameters), PCC (network): protective
conductor current (network parameters), Patient (I): patient leakage current

Judgment

PASS: A fail judgment was not made.

Upper-FAIL: A value greater than or equal to the upper limit was measured.
Lower-FAIL: A value less than or equal to the lower limit was measured.

Upper-FAIL (dV/dt): In a DCW test, the voltage rise rate (dV/dt) is less than
approximately 1 V/s.

Lower-FAIL (dV/dt): In an IR test, the voltage rise rate (dV/dt) is less than approximately
1Vis.

PROT (XXX): A protection function was activated. The type of protection is displayed in
XXX (p.23).

STOP: The test was aborted.

Elapsed Time

The amount of time that has elapsed since the test started (seconds).

Voltage

Measured voltage

Current

Current measurement

Current Real

Real part of the current

Current Imaginary

Imaginary part of the current

Resistance

Resistance measurement

Coulomb

Electric charge

Pulse Count

Pulse Count

Peak

Electric charge peak value

Inception Voltage

Discharge inception voltage

Extinction Voltage

Discharge extinction voltage

Test start time

[year] [month] [day] [hour]:[minute]:[second] [timezone]
Ex: 4 Oct 2018 17:00:00 +0900

TOS93 Series
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Memory Function | Viewing and Saving Test Results

Displaying a list of test results

1 Press MEMORY > Result.
A list of test results is displayed.
Use the rotary knob and arrow (4/») keys to move between the items you want to view.

Test result queue
Elapsed
Time

ABORT 0.7s  0.0098kV
ABORT 0.1s 0.0098kV
[ 0.2s 0.2999kV
PASS 0.2s 0.2999kV
PASS 65 36.507 V
PASS 6s 36.944V
L-FAIL 0s 0.0104kV

Function Judgment Voltage ~ Current

setee "D"S;SU - Menu

Saving test results to a USB memory device

You can save test results in CSV format to a USB memory device.

1 Press MEMORY > Resullt.
A list of test results is displayed.

2 Insert a USB memory device into the USB port on the front panel.

3 Press Export USB, and then turn the rotary knob to select the save destination
folder.

The USB memory device folder (“sdxx” folder) appears in the left side of the display area. The "xx”
changes depending on the USB memory device. If there are sub folders, you can press arrow (€4/
») keys to explode or collapse folders.

R

Test result queue

i Elapsed
Function Judgment Thee Export
1ACW ABORT 0.7s B

2 ACW ABORT 0.1s

3 DCW PASS 0.2s Clear
4 DCW PASS 0.2s Data
5 PD PASS 6s

6 PD. PASS 6s New File

7 ACW L-FAIL 0s csv

a1

setee pD/I:;SU -

4 Press New File CSV.
A new file is created.

5 Use the numeric keypad or the rotary knob to enter a file name of your choice, and
then press ENTER.

The test results are saved. Press Rename to rename a file.
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Memory Function | Viewing and Saving Test Results

Clearing the list of test results

1 Press MEMORY > Result.

2 Press Clear Data.
A confirmation screen appears. To cancel, press ESCAPE.

3 Press ENTER.
The test results are cleared.
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Memory Function

Viewing and Saving Test Data

You can save and view the values and the captured image of the most recent test. They are deleted when
the power is turned off.

Viewing test data

1 Press MEMORY > Measure Data.
Displays the values of the most recent test results.

Use the rotary knob and arrow (€4/») keys to move between the items you want to view.

LAN

Elapsed . el Current
e Voltage Current Te , Capture

maginary
0.0363kV ([EER
0.0340kV -
0.0324kV 83 Export
0.0304KV UsB
0.0286kV

0.0264KkV - @
0.0248KkV

0.0229kV

0.0209kV

Menu

2 Press Capture Image.
The captured image of the most recent test appears.

The screen switches between the list of test values and the captured image each time you press
Capture Image.

el PD EADY

Data

0.0231kv = 2.8pC
Elapsed Time 9 Osec P 3435 Image

500, 120p
Export
400 100p usB

3 )
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Memory Function | Viewing and Saving Test Data

Saving test data to a USB memory device

You can save the values and the captured image of the most recent test to a USB memory device. The
values are saved in CVS format, and the image is saved in PNG format.

1 Press MEMORY > Measure Data.
2 Insert a USB memory device into the USB connector on the front panel.

3 Press Capture Image to display data you want to save.

The screen switches between the list of test values and the captured image each time you press
Capture Image.

4 Press Export USB, and then turn the rotary knob to select a save destination folder.
The USB memory device folder (“sdxx” folder) appears in the left side of the display area.

The “xx" changes depending on the USB memory device. If there are subfolders, you can press
arrow (4/») keys to open or close the folders.

Ne)  PD

0104kv
0.0103kV

0.0106kV
0.0106kV
0.0107kV
0.0107kV
0.0106kV
0.0106

5 Press New File CSV or New File PNG.

A new file is created.

6 Use the numeric keypad or the rotary knob to enter a file name of your choice, and
then press ENTER.

The test data is saved. Press Rename to rename a file.

Deleting test data

1 Press MEMORY > Measure Data.

2 Press Clear Data.

A confirmation screen appears. To cancel, press ESCAPE.

3 Use the arrow (») key to select OK, and then press ENTER.
The test data will be deleted.
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System Settings

On the System Menu screen that appears when you press SYSTEM, you can change the CONFIG
settings and interface settings, view SCPI errors, set the clock, initialize and update the instrument, and
view the instrument information.

Displaying and Changing CONFIG Settings

You can display and change the following settings.

ltem Description See

Power On Panel settings at startup. p.259

Watchdog Turns the product off automatically when no SCPI communication takes place for p.260
a given period.

Delay The duration of time until the product decides that there is no SCPI
communication when watchdog is enabled.
Screen Saver Screen saver starts. p.261
Delay Time until the screen saver starts.
Key Key control lock. p.262
Lock Level Range of key operations to lock.
Calibration Calibration settings. p.263
DUE Sets the next calibration period.
Protection Keep Sets the operation that is performed when calibration period elapses.
Beeper Enables/disables the beep sound. p.264
Key Beep sound for invalid operation.
Protection Beep sound for alarm occurrence.
SCPI Error Beep sound for SCPI errors.
Volume Pass Beep volume for pass judgment results.
Volume Fail Beep volume for fail judgment results.

Fail Mode Sets the instrument so that fail judgment results and PROTECTION mode cannot p.265
be released from a device connected to the SIGNAL 1/O connector or REMOTE
connector.

Double Action Tests can only be started by pressing and releasing STOP and then pressing p.266
START within 0.5 seconds of releasing the STOP switch.

Momentary Tests are only executed while the START switch is held down. p.266

Start Long Starts a test only when the START switch is held down for at least 1 second. p.266

Pass Hold PASS judgment result hold time. p.267
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System Settings | Displaying and Changing CONFIG Settings

Item Description See
Status Output Conditions for outputting signals from the STATUS OUT connector. p.268
Upper Fail While the test status is Upper-FAIL.
Lower Fail While the test status is Lower-FAIL.
H.V ON While there is a residual voltage and during testing.
Pass While the test status is PASS.
Power ON While the POWER switch is turned on.
Protection While in PROTECTION mode.
Ready While the test status is READY.
Test While the test voltage is at the specified value.
Signal I/0 Signal I/O settings. -
Step END Output judgment results for each step from the SIGNAL I/O connector while an p.269
Judgment auto test is running.

Panel settings at startup (Power On)

The panel setting state at power-on can be selected from the following.

Parameter Description

RST Start with the reset settings (p.375).

RCLO Start in setup memory (p.249) number 0 (00.info) condition.

Resume Start with the same settings as when the power was switched off the previous time.

1 Press SYSTEM > Configure.
The CONFIG setup screen appears.

2 Use the rotary knob to select Power On, and then press Edit.

READY

6
0: Disable
60

Lock Level 3: High
|~ Calibration
DUE[month] 12
Protection Keep  0: Disable
|- Bex r
1: Enable
1: Enable
1: Enable

Vo ss
Volume Fail 5
Fail Mode 0: Disable 3]

£ Configure Interface SCPI Error Information Qz Sg;\s;ﬁegw

Use the rotary knob to select the items, and then press ENTER.
This completes the setting.
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System Settings | Displaying and Changing CONFIG Settings

Operation when there is no SCPI communication (Watchdog)

The product switches to PROTECTION mode (p.23) when there is no SCPI communication over a given
time period.

Set the duration of time until the product decides that there is no SCPI communication when watchdog is
enabled. You can also disable watchdog.

1 Press SYSTEM > Configure.
The CONFIG setup screen appears.

2 Use the rotary knob to select Watchdog, and then press Edit.

A READY

Configure
Item
Power On 2: Resume
- 0: Disable
Delay[s] 60
|- Screen Saver 0: Disable
Delay(s] 0
- Key
Lock Level 3: High
|- Calibration
DUE[month] 12
0: Disable

1: Enable
o 1: Enable
SCPI Error 1: Enable
Volume Pass 3
Volume Fail 5
Fail Mode 0: Disable 3]

£ Configure Interface SCPI Error Information Qz S%Setfg‘

3 Use the rotary knob to select Enable or Disable, and then press ENTER.
Watchdog is set to enable or disable.

4 If set to Enable, use the rotary knob to select Delay under Watchdog, and then
press Edit.

A READY
Configure

Item
Power On 2: Resume

|- Watchdog 1: Enable

1
- Screen Saver 0: Disable
Delayls] 0
- key
Lock Level 3: High
- Calibration
DUE[month] 12
0: Disable

1: Enable
o 1: Enable
SCPI Error 1: Enable
Volume Pass 3
Volume Fail 5
Fail Mode 0: Disable )

£ Configure Interface SCPI Error Information Qz S%Setfg‘

5 Use the numeric keypad or the rotary knob to enter the duration of time until the
product decides that there is no SCPI communication, and then press ENTER.

Setting range: 1s to 3600 s
This completes the setting.
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System Settings | Displaying and Changing CONFIG Settings

Screen saver

The display dims when there is no panel activity for a specified length of time.

If screen saver is enabled, set the time until the screen saver starts. You can also disable the screen saver.

1

TOS93 Series

Press SYSTEM > Configure.
The CONFIG setup screen appears.

Use the rotary knob to select Screen Saver, and then press Edit.

Configure
Item Value
Power On 2: Resume
|- Watchdog 0: Disable
Delay(s]

60
0: Disable
60

Delayls]
- key
Lock Level 3: High
- Calibration
DUE[month] 12
Protection Keep  O: Disable

1: Enable
Protection 1: Enable
SCPI Error 1: Enable
Volume Pass 3
Volume Fail 5
Fail Mode 0: Disable )

$t System
'  Menu

£# Configure Interface SCPI Error Information

Use the rotary knob to select Enable or Disable, and then press ENTER.
Screen saver is set to enable or disable.

If set to Enable, use the rotary knob to select Delay under Screen Saver, and then
press Edit.

A

Configure
Item Value
Power On 2: Resume
|- Watchdog 0: Disable
Delay[s] 60
|- Screen Saver 1: Enable
1

- Key
Lock Level 3: High
- Calibration
DUE[month] 12
Protection Keep  O: Disable
- Beeper
key 1: Enable
Protection 1: Enable
SCPI Error 1: Enable
Volume Pass 3
Volume Fail 5
Fail Mode 0: Disable )

3t System
Configure Interf SCPI E Informati
£ Configure nterface rror nformation Qu- Menu

Use the numeric keypad or the rotary knob to set the time until the screen saver is
activated, and press ENTER.

60 s to 59940 s (after setting, rounded to nearest second unit)
This completes the setting.
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System Settings | Displaying and Changing CONFIG Settings

Key lock

You can lock the operation of the keys to prevent changing the settings or overwriting memory or programs
by mistake. The range of key operations that are locked is divided into the following three lock levels.
While the keys are locked, an icon indicating the lock level is shown in the upper right of the display.

Parameter Description Icon

Low Locks all operations except the following.
* Release key lock
+ START and STOP switches
* Memory recall

1 KeyLock

Medium Locks all operations except the following. [2 ——
* Release key lock }
* START and STOP switches

High Locks all operations except the following.” [ 3 KeyLock|

* Release key lock
+ STOP switch

1 Only the START switch on the front panel is locked. The START switch on an option product connected to
this product is not locked.

Setting of lock level

1 Press SYSTEM > Configure.
The CONFIG setup screen appears.

2 Use the rotary knob to select Lock Level under Key, and then press Edit.

READY

2: Resume
0: Disable

6
- Screen saver 0: Disable
Delayls] 60
- key
3: High
- Calibration
DUE[month] 12
Protection Keep 0 Disable
eeper
1: Enable
1: Enable
S r 1: Enable
Volume Pass 3
Volume Fail 5
Fail Mode 0: Disable 3]

£ Configure Interface SCPI Error Information Qz Sg;‘set’i’:‘

3 Use the rotary knob to select the level.

Press ENTER.
This completes the setting.

Locking and releasing key operations

Hold down KEY LOCK.

Each time the key is held down, key lock switches between lock and unlock.
This completes the setting.
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System Settings | Displaying and Changing CONFIG Settings

Calibration configuration

You can set the calibration period and the operation performed when the calibration period elapses.

Parameter Value Description
DUE 1 to 24 (month) Sets a calibration period of months until the next calibration from the last
calibration date.
Infinity Calibration period is not monitored.
Protection Enable

When the calibration period elapses, the protection function is activated,
Keep and the product switches to PROTECTION mode (CAL). To release the
PROTECTION mode, set Protection Keep to Disable, and press STOP.

Disable When the calibration period elapses, a warning appears on the display

when the power is turned on. To clear the warning, press STOP.

1 Press SYSTEM > Configure.
The CONFIG setup screen appears.

2 Use the rotary knob to select DUE under Calibration, and then press Edit.

A READY

Configure
Item
Power On 2: Resume
|- Watchdog 0: Disable
Delay[s] 60
|- Screen Saver 0: Disable
Delay(s] 60

- key
Lock Level 3: High

|- Calibration

]
Protection Keep 0: Disable
- Beeper
key 1: Enable
Protection 1: Enable
SCPI Error 1: Enable
Volume Pass 3
Volume Fail 5
Fail Mode 0: Disable

LAN

=

£ Configure Interface SCPI Error Information Qﬂ' System

3 Use the rotary knob or numeric keys to enter the calibration period, and then press

ENTER.
The calibration period is set.

'  Menu

4 Use the rotary knob to select Protection Keep, and then press Edit.

A READY

Configure
Item
Power On 2: Resume
|- Watchdog 0: Disable
Delay[s] 60
|- Screen Saver 0: Disable
Delay(s] 60
- Key
Lock Level 3: High
|- Calibration
DUE[month] 12
0: Disable
- Beeper
key 1: Enable
Protection 1: Enable
SCPI Error 1: Enable
Volume Pass E]
Volume Fail 5
Fail Mode 0: Disable

LAN

[

£ Configure Interface SCPI Error Information Qz S%Setfg‘

Use the rotary knob to select Enable or Disable, and then press ENTER.

The operation that is performed when calibration period elapses is set.

This completes the setting.

TOS93 Series
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System Settings | Displaying and Changing CONFIG Settings

Beep sound (Beeper)

You can enable or disable beep sounds that are emitted in case of invalid operation, alarm occurrence, or
SCPI error and the beep volume for pass and fail judgments.

Parameter Value Description

Key Enable/Disable Beep sound for invalid operation
Protection Enable/Disable Beep sound for alarm occurrence
SCPI Error Enable/Disable Beep sound for SCPI errors
Volume Pass 0to10 Beep volume for pass judgments
Volume Fail 0to10 Beep volume for fail judgments

1 Press SYSTEM > Configure.
The CONFIG setup screen appears.

2 Use the rotary knob to select Key, Protection, or SCPI Error under Beeper, and then
press Edit.

Configure
Item
Power On 2: Resume
0: Disable

6
0: Disable
60

C
Delayls]

ey
Lock Level 3: High
- Calibration
DUE[month] 12
Protection Keep O Disable
- Beeper
1: Enable
P n 1: Enable
SCPI Error 1: Enable
Volume Pass 3
Volume Fail 5
Fail Mode 0: Disable 3]

£ Configure Interface SCPI Error Information Qz S%Setfg‘

Use the rotary knob to select Enable or Disable, and then press ENTER.

Use the rotary knob to select Volume Pass or Volume Fail.
Press Beep Test to generate a beep at the present volume level.

Press Edit.

Use the rotary knob or numeric keys to enter the volume, and then press ENTER.
This completes the setting.

OO0l AW
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System Settings | Displaying and Changing CONFIG Settings

Fail mode

TOS93 Series

Set the instrument so that fail judgment results and PROTECTION mode cannot be released from a
device connected to the SIGNAL I/O connector or REMOTE connector. When Fail Mode is enabled,

[*Rili® appears in the upper right of the display.

If you are using the optional high voltage test probe (p.332), enable fail mode. When a test ends with a fail
judgment, the fail judgment and PROTECTION mode is not released even if you let go of the probe.

-

Press SYSTEM > Configure.
The CONFIG setup screen appears.

Use the rotary knob to select Fail Mode, and then press Edit.

READY

£ Configure nterface in Information Qz S%Seth‘

Use the rotary knob to select Enable or Disable, and then press ENTER.
This completes the setting.
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System Settings | Displaying and Changing CONFIG Settings

Test start settings

The following functions can be used to start tests safely. Either Double Action or Start Long can be
enabled, not both.

Parameter Description Icon
Double Action When you press and release STOP, “READY” is shown in the upper right of EDBI. m|
the display for 0.5 seconds. A test starts only when you press START within

this period.
This prevents a test from being started by pressing START by mistake.

Start Long A test starts only when the START switch is held down for at least 1 second. @Starthng

This prevents a test from being started by pressing START by mistake. The
SIGNAL I/O START signal and START signals from the REMOTE connector
are not accepted.

Momentary A test is executed only while the START switch is held down. If you release

START in the middle of a test, the test stops in the same manner as when M:mentanj
STOP is pressed.

Tests can be performed safely because your hand is fixed on the START

switch while the test is in progress. To perform tests more safely, use the

remote control box (option) (p.3317), which requires you to press the START
switch with both hands.

Press SYSTEM > Configure.
The CONFIG setup screen appears.

Use the rotary knob to select Double Action, Momentary, or Start Long, and then
press Edit.

A

1: Enable
rotection 1: Enable
SCPI Error 1: Enable
Volume Pass 3
Volume Fail
Fail Mode

Start Long
Momentary
Pass Hold[s]
|- Status Qutput
Upper Fail
Lower Fail
H.V ON
Pass
Power ON 0: Disable

£ Configure Interface SCPI Error Information Qz S%Setfg‘

Use the rotary knob to select Enable or Disable, and then press ENTER.
This completes the setting.
When Double Action is enabled, the screen switches to the test condition setup screen.
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System Settings | Displaying and Changing CONFIG Settings
PASS judgment result hold time

Sets the length of time or condition that a PASS judgment result display will be held.

Parameter Description
0.05sto 10.00 s Pass judgment results are displayed until the specified time elapses.
Infinity

Pass judgment results are displayed until you press STOP.

When a FAIL judgment occurs, the FAIL judgment results remain displayed until you press STOP,
regardless of the value of the Pass Hold setting.

1 Press SYSTEM > Configure.
The CONFIG setup screen appears.

2 Use the rotary knob to select Pass Hold, and then press Edit.

READY

1: Enable
1: Enable
1: Enable

Volume Pass E]

Volume Fail

Fail Mode

Double Action

Start Long

Momentary

- Status Output
Upper Fail
Lower Fail
H.V ON
Pass

Power ON 3]

$t System
Configure Interf SCPI E Informati
£ Configu nterface rror nformation. Lk Y €1

Use the rotary knob to select a value, and then press ENTER.
This completes the setting.
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System Settings | Displaying and Changing CONFIG Settings

STATUS OUT setting (Status Output)

Set the conditions for outputting 24 Vdc from the STATUS OUT connector. You can use this with the
optional warning light unit (p.332).

1 Press SYSTEM > Configure.
The CONFIG setup screen appears.

2 Use the rotary knob to select the following items under Status Output, and then
press Edit.

A READY
Configure
Item
Fail Mode 0: Disable
Double Action
Start Long
Momentary
Pass Hold[s]

Upper Fail

Lower Fail

i :
3]
£ contoure [EETNRP T iformation L4} System
Parameter Output condition
Upper Fail While the test status is Upper-FAIL.
Lower Fail While the test status is Lower-FAIL.
H.V ON While there is a residual voltage and during testing.
Pass While the test status is PASS.
Power ON While the POWER switch is turned on.
Protection While in PROTECTION mode.
Ready While the test status is READY.
Test While the test voltage is at the specified value.

Use the rotary knob to select Enable or Disable, and then press ENTER.
This completes the setting.
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System Settings | Displaying and Changing CONFIG Settings

Outputting judgment for each step (Step END Judgment)

If you enable Step END Judgment, the judgment results of each step (PASS, Upper-FAIL, Lower-FAIL) is
output from the SIGNAL 1/O connector (pins 25 to 27) when an auto test is executed. The results are
output at the end of each step over the Interval time (p.225) (the same time as the STEP END signal).

(When FAIL Judgment: Continue)

Lower-FAIL detection Program end
A 4
| Step 1 EEEEnm Step 2 EEEEE Step 3 EEEEm
Interval Interval Interval
PASS judgment Lower-FAIL judgment PASS judgment
output output output

TOS93 Series

Press SYSTEM > Configure.
The CONFIG setup screen appears.

Use the rotary knob to select Step END Judgment under Signal I/O, and then press

READY

Edit.

Information Qz S%Se%eg"

Use the rotary knob to select Enable or Disable, and then press ENTER.
This completes the setting.
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System Settings

Displaying/Changing the Interface Settings

You can display and change the following settings.

Parameter Value Description

IP Address - IP address
Method Automatic (auto)/Static (fixed) IP address assignment method
IP Address - IP address

Subnet Mask

Subnet mask

Default Gateway

Default gateway

DNS Server - DNS server address
DNS Server 1 - Primary DNS server address
DNS Server 2 - Secondary DNS server address
WINS Server - WINS server address
WINS Server 1 - Primary WINS server address
WINS Server 2 - Secondary WINS server address

Host name & Services

Host name and service

Desired Hostname

Enter the host name (up to 15 characters).

Host name setting

Desired Description

Enter the service name (up to 63
characters).

mDNS service name setting

Dynamic DNS Enable/Disable Setting of dynamic DNS

mDNS Enable/Disable Setting of multicast DNS

NetBIOS Over TCP/IP  Enable/Disable NetBIOS Over TCP/IP setting
Auto Clock Adjustment - Auto clock

NTP Server Hostname  ntp.nict.jp NTP server address

Auto Adjustment Enable/Disable Setting of auto clock adjustment
RS232C Settings - Setting of RS232C

Bitrate 9600/19200/38400/57600/115200 Baud rate [bps]

Data Bits 8 bit Data length

Stop Bits 1 bit Stop bits

Flow Control None/CTS-RTS Flow control
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System Settings | Displaying/Changing the Interface Settings

Press SYSTEM > Interface.
The interface setup screen appears.

Interface(View Mode)
Item
|- 1P Address Modify
0: Automatic
IP Address .168.140
Subnet Mask
Default Gateway
|- DNS Server
DNS Server 1
DNS Server 2
- WINS Server
WINS Server 1 192.168.251.22
WINS ver 2 0.0.0.0
| Hostname & Services
Desired Hostname
Desired Description
Dynamic DNS

mDNS
NetBIOS Over TCP/IP_1: s3]

it System

Confi O Interface SCPI Ei Ad Inf i
onfigure  [m} rror Imin nfomation s Menu

Press Modify.
You can now edit the interface settings.

Use the rotary knob to select a setting, and then press Edit.

Use the numeric keypad or the rotary knob to select or enter a value, and then

press ENTER.

Change the interface settings by repeating step 3 and step 4.

The changes are not applied at this point.

Press Apply.

A confirmation screen appears. To cancel, press ESCAPE.

Press ENTER.
This completes the setting.
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System Settings

Displaying SCPI Errors

You can check the content of the SCPI error when an SCPI error occurs during remote control.

Up to 16 errors are displayed. If the 17th error occurs, the 16th error changes to “-350 Queue overflow,”
and subsequent errors are not displayed.

1 Press SYSTEM > SCPI Error.

The SCPI error is displayed. For details on errors, see the Communication Interface Manual on the
included CD-ROM.

Pressing Clear or restarting the product will clear the error.
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Setting the Date/Time

Set the time zone, date, and time.

The date and time are used when saving setup memory.

If you change the time zone, the year, month, and day change accordingly.

If the product is connected to LAN and can access the Internet, setting Auto Adjustment under Auto Clock

Adjustment in the Interface setup (p.270) to enable will cause the date to be updated automatically
according to the time zone.

i

TOS93 Series

Press SYSTEM > Admin > Date/Time.
The date/time setup screen appears.

Set the time zone or the date and time.
Each time you press the Tab key, the item that you can set changes.

READYI=

Region name : g  Daterrime
City name

Date & Time

Sanitize

pate & Time Fimare

Update

2020/09/25 00:48:44
Calibration Date

Tab

2020/05/15

Apply

3t System

Configure Interface SCPI Error Information

'3+ Menu

Purpose Operation

Set the time zone (region name) Press Tab to select the item in the top row of Time Zone, and
then use the rotary knob to select the region name.

Set the time zone (city name) Press Tab to select the item in the bottom row of Time Zone,
and then use the rotary knob to select the city name.

Set the year, month, day, and time. Press Tab to select the year, month, day, or time of Date &
Time, and use the numeric keypad or rotary knob to enter the
value.

Press Apply.

A confirmation screen appears.

Press arrow (») key to select OK, and then press ENTER.
This completes the setting.
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Changing calibration date

You can change the date on which calibration was carried out at your discretion.

1 Press SYSTEM > Admin > Date/Time.

The currently set calibration date appears in Calibration Date.

2 Press Date/Time and . simultaneously.

READY

Sanitize

Update

Tab

2020/09/25 00:48:44

2020/05/15

Apply

Information {}g S%Set;’;“

A confirmation screen appears.
3 Use the arrow (») key to select OK, and then press ENTER.

4 Use the numeric keypad or the rotary knob to enter the data on which calibration
was carried out.

Press Tab to move between entry fields.

5 Press Apply.

A confirmation screen appears.

6 Use the arrow (») key to select OK, and then press ENTER.

This completes the setting change.
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Initializing the Settings

This product has two sets of default settings: factory default settings and reset settings.
Returning the product to the factory default settings will delete all user data.

Returning the product to the “reset settings” will set some the settings back to the factory default settings.

You can also return only the interface settings to factory default settings or reset settings.

Restoring the factory default settings

Restoring the factory default settings deletes all the user data*.
For details about the factory default setting, see “Default Settings and Reset Settings” (p.315).

*: The user data is deleted in accordance with the NISPOM (National Industrial Security Program
Operating Manual) standard.

You can also return only the interface settings to their factory default values.

1

Press SYSTEM > Admin > Sanitize.

Sanitize

{4t System
4 Menu

Informat tion

Press Execute.
A confirmation screen appears. To cancel, press ESCAPE.

Press arrow (») key to select OK, and then press ENTER.
The error "-314 Save/recall memory lost” occurs, but this is actually not an error.

Turn the product off and then back on.
The product restarts, and the factory default settings are restored.

Returning only the interface settings to the factory default values

TOS93 Series

Press SYSTEM > Interface.

Press Modify > Default.
A confirmation screen appears. To cancel, press ESCAPE.

Press ENTER.
The interface settings are returned to the factory default values.
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Restoring the reset settings

You can reset some of the settings to their factory defaults at power-on.
For the items that are reset, see “Default Settings and Reset Settings” (p.315).
You can also return only the interface settings to the “reset settings.”

1 Press SYSTEM > Configure.

2 Use the rotary knob to select Power On, and then press Edit.

READY

0: Disable

60
0: Disable
60

3: High

12
0: Disable

1: Enable
!

Qﬂ System
4 Menu

Use the rotary knob to select RST, and then press ENTER.

4 Turn the product off and then back on.
The product restarts with some of the settings reset to their factory defaults.

Returning only the interface settings to the “reset settings”

Items that have a check mark in the reset column in Interface settings (p.320) of Default Settings and
Reset Settings are returned to their factory default settings.

1 Press SYSTEM > Interface.

2 Press Modify > LAN Reset.
A confirmation screen appears. To cancel, press ESCAPE.

3 Press ENTER.
The interface setting is reset.
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Updating

You can update the product’s firmware by using a USB memory device.

If there is an update, you can obtain it from the download service on the Kikusui website (http://
www.kikusui.co.jp/en/download/).

(NOTE) Save the update files (Update.img, CHECKSUM.md5) in the root directory of the USB
\ "~ memory device. Do not change the names of the update files.

1 Press SYSTEM > Admin > Firmware Update.

READY

Firmware Update
Date/Time
Prerequisite
- Prepare the firmware update files; Update.img & CHECKSUM.mds5.
them to the root directory of a USB memory stick without changing the file
names.

Sanitize

Procedure ~ R . R Firmware
US| Update

{4t System
4 Menu

Configure Interface SCPI Error Information

2 Insert the USB memory device on which the update files have been saved into the
USB port on the front panel, and then press Execute.

An update screen appears.

3 Press ENTER.

The update process begins. Do not turn off this instrument while updating is in progress. Do not
remove the USB memory device.

4 If “Cycle the unit power...” is displayed, remove the USB memory device, and turn
the product off and then back on.

Updating is complete.
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Displaying the Device Information

You can display the model name, serial number, firmware version, |P address, last calibration date, and
other device information.

1 Press SYSTEM > Information.
The device information is displayed. You can scroll the screen by turning the rotary knob.

If a connection is established when IP Address > Method is set to Automatic in the interface
settings (p.270) (the LAN connection status icon in the upper right of the display is green), the
automatically assigned IP address is displayed next to IP Address.

=]
IFC2.00.0216 ’7

3 KIKUSUI

FPGAL1.03.0006

10C2.00.0235

TOS9303LC -local.

KIKUSUI TOS9303LC Electrical Safety Analyzer - ——
me

= Running
- =
{4t System

Configure Interface SCPI Error Information
= < e 3t Menu
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Maintenance

Inspection

Pre-inspection for withstanding voltage test and insulation resistance test

Applicable models for AC withstanding voltage (ACW): All models

Applicable models for DC withstanding voltage (DCW): (IEEEID, EEIES), BEEREND,
Applicable models for insulation resistance (IR): (EELIN, IFEED. DY, IEEEDD,

Perform ACW, DCW, and IR tests by shorting the test leads, and determine the inspection results from
those results. The test leads are consumable parts. Check them periodically for tears and breaks in the

insulation.

AWARMNG Breaks or tears in the test leads may cause electric shock or fire. If a break or tear is

found, stop using the test leads immediately.

1 Connect the low-voltage test lead (black) and high-voltage test lead (red) to the

product (p.29).

Set the test conditions.

N

Short the low-voltage test lead (black) and high-voltage test lead (red).

For a withstanding voltage test, be sure to set the Upper limit (p.60). For an insulation resistance

test, be sure to set the Lower limit (p.67).

4 Press START.
The test starts.

5 Check the result.

Test type Result Inspection result
Withstanding voltage Upper-FAIL or PROTECTION Normal.
(ACW, DCW) test (Output Error or Over Load)

Other than the above

The test leads may be broken. If there
are no breaks in the test leads, the
product needs to be repaired.

Insulation resistance (IR) Lower-FAIL or PROTECTION
test (Output Error or Over Load)

Normal.

Other than the above

The test leads may be broken. If there
are no breaks in the test leads, the
product needs to be repaired.

If the product needs to be repaired, contact your Kikusui agent or distributor.

This completes the inspection.
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Maintenance | Inspection

Pre-testing the earth continuity test

Applicable models: [EELEIN, IEETEND.,

Perform a test by shorting the test leads for earth continuity testing and a test by opening the test leads,
and determine the inspection results from those results. If the product needs to be repaired, contact your
Kikusui agent or distributor.

The test leads are consumable parts. Check them periodically for tears and breaks in the insulation.

1
2
3
4
4]

© oONO

Connect the low-voltage test lead (black) and high-voltage test lead (red) (p.35).
Short the low-voltage test lead (black) and high-voltage test lead (red).
Set the upper limit (p.93) to on and lower limit (p.94) to off.

Press START.
The test starts.

Check the test result.

Judgment Inspection result (when test leads are shorted)
PASS Normal.
Upper-FAIL The test leads may be broken. If there are no breaks in the test leads, the product

needs to be repaired.

Press STOP.
Open the low-voltage test lead (black) and high-voltage test lead (red).

Press START.
The test starts.

Check the test resulit.

Judgment Inspection result (when test leads are opened)
PASS The product needs to be repaired.
Upper-FAIL Normal.

This completes the pre-inspection.
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Pre-testing the leakage current test

Applicable models:

Measurement check

Using the measurement check function, run a weak current across the A and B terminals, and check the
measurement circuit. During this inspection, the two test leads are shorted, so you can check for breaks in
the test leads at the same time.

1 Attach alligator clips to the leakage current test leads and connect them to the A
and B terminals.

2 Short the two test leads.

3 On the leakage current Home menu screen, press Measure repeatedly until
Measure is selected.

Each time you press the key, the setting changes between Measure and Scale.

4 Press Measure Check.

RMS(AC+DC) - Measure Mode
VoltMeter BandWidth
VoltMeter
BandWidth
Display Peakhold

OFF - v2 Display
Peakhold

Measure Check!

Connection Judgment Time tneour 4 Home
Scale Menu

Measure Check changes to Execute.

5 Press Execute.
A measurement check is executed.
This completes the check.

When the measurement check result is abnormal

“Measure protection” is displayed. The protection function is activated, and the product switches to
PROTECTION mode. Pressing STOP releases the PROTECTION mode. Check whether the test leads
are broken. If you perform another measurement check but “Measure protection” is still displayed, the
product needs to be repaired. Contact your Kikusui agent or distributor.
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Checking the EUT operation

The power supply line (AC LINE OUT on the rear panel) for the EUT normally outputs current only
during testing. To check the operation of the EUT before testing, set Line OUT to on to temporarily
run current from AC LINE OUT.

While Line OUT is on, you cannot start a test. In addition, Liné is shown in the upper right of the
display.

Connecting the EUT (p.41).

N

2 On the Home menu screen, press Line OUT.

¥ READY

Line OUT Power is supplied to the EUT.

‘OF = Polarity and condition are normal. Line OUT
Can't start test while supplying power. o
- b ON @OFF

[z Home

Connection udgment
ot Menu

Scale

- Z,

3 Press Line OUT to switch between on and off.
Line OUT switches between on and off each time you press the key.

Line OUT Power is supplied to the EUT.
and condition are normal.
rt test while supplying power.

Home
Connecti dgment ® LineOUT [\

This completes the setting.
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Maintenance

Replacing Components

Replacing the backup battery

This product uses a lithium battery for memory backup. When the battery is low, the clock may become
inaccurate or test conditions and the like may no longer be saved.

Battery life varies depending on the operating environment. As a guideline, we recommend that the battery
be replaced once every three years. For information about replacing the battery, contact your Kikusui
agent or distributor.

This product comes with an installed CR Coin Lithium Battery which contains Perchlorate Material.
Disposal of this battery may be regulated due to environmental considerations.

See www.dtsc.ca.gov/hazardouswaste/perchlorate

Replacing the fuse

Applicable models:

A fuse (rating: 250 V, 15 A (T)) is inserted in the EUT power supply line. When 1600 VA or 15.7 A is
exceeded, the protection function is activated, and the EUT power supply line is shut off. As such,
normally, this fuse does not blow. However, should this fuse blow due to errors in wiring or aging, you can
replace it.

/\WARNING Risk of electric shock.

» Before replacing the fuse, remove the power cord from the AC LINE IN inlet for the
EUT power supply.

* Use a fuse compatible with the product in shape, rating, and characteristics. Using
a fuse with a different rating or shorting the fuse holder is dangerous.

Remove the power cord from the AC LINE IN inlet on the rear panel.

N

2 Remove the fuse holder using a flat-blade screwdriver or the like.

‘ Fuse holder
A /

p 0

Fuse X

Spare fuse /

Replace the blown fuse with an appropriate one.

Attach the fuse holder.

= O
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Maintenance

Periodic Calibration

The product is calibrated before shipment. To maintain long-term performance, we recommend the
product be calibrated once a year.

You can set a calibration period by the calibration setting (Calibration) (p.263).
To have your product calibrated, contact your Kikusui agent or distributor.
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Specifications

Unless specified otherwise, the specifications are for the following settings and conditions.
» The product is warmed up for at least 30 minutes.
The used terminology is as follows:

» TYP: These are typical values that are representative of situations where the product operates in an
environment with an ambient temperature of 23 °C. These values do not guarantee the performance
of this product.

setting: Indicates a setting.
+ range: Indicates the rated value of each range.

reading: Indicates a readout value.

» The various tests are abbreviated as follows:

ACW: AC withstanding voltage, DCW: DC withstanding voltage, IR: insulation resistance, EC: earth
continuity, PD: partial discharge, LC: leakage current, TC: touch current, PCC: protective conductor
current, Patient: patient leakage current, Meter: meter mode.

The following table shows which tests are supported by each model.

ACW DCW IR EC PD LC

TOS9300 v - v - - _
TOS9301 v v v - . _
TOS9301PD v v v - v -
TOS9302 v - - v - _
TOS9303 v v v v - _
TOS9303LC v v v v _ v
Withstanding voltage test section ........................... 286
Insulation resistance test section............................ 289
Earth continuity test section...................ccccoeeeveeennn. 294
Partial discharge test section................ccccccceeeeeen. 296
Leakage current test section....................ccceeeeeeenn. 299
INEEITACE ...t 306
Other fUNCLIONS ..........cccovueeeeeeeiee e 308
General specifications .............cccceeeeeeeeeerreeeeeaeennnnn, 310
External dimensions ................coooeeveeieiiiiciiiieaaen. 311
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Specifications | Withstanding voltage test section

Withstanding voltage test section

Applicable models for ACW: All models

Applicable models for DCW: [IEEIXIN, EEIII), BEETEND,

Output function

Item Specifications

AC output | Output range 0.050 kV to 5.000 kV
section Resolution 1V

(ACW only)

Setting accuracy

(1.2 % of setting + 0.02 kV) (at no load)

Max. rated load

500 VA (5 kV/100 mA)

Max. rated current

100 mA (when the output voltage is 0.2 kV or higher)

Transformer rating

500 VA

Output voltage waveform?

Sine

Distortion

2 % or less. (when the output voltage is 0.5 kV or higher and no load or
a pure resistive load is connected)

Crest factor

J2 +3 % (800 V or more)

Frequency

50 Hz/60 Hz

Accuracy

0.1 %

Voltage regulation

13 % or less (when changing from maximum rated load to no load)

Short-circuit current

200 mA or more (output voltage 0.5 kV or higher)

Output method

PWM switching

DC output | Output voltage range

0.050 kV to 7.200 kV

section

(DCW only) Resolution 1V
Setting accuracy +(1.2 % of setting + 0.02 kV)
Max. rated load™ 100 W (5 kV/20 mA, 7.2 kV/13.9 mA)
Max. rated current 20 mA
Ripple 7.2 kV no load 20 Vp-p (TYP)
Max. rated load 50 Vp-p (TYP)
Voltage regulation 1 % or less (when changing from maximum rated load to no load)
Short-circuit current 100 mA (TYP) (200 mA peak)
Discharge function Forced discharge after test completion (discharge resistance: 125 kQ)
Start voltage The voltage at the start of the test can be set.

Setting range

1 % to 99 % of the test voltage

Resolution

1%

Output voltage monitor function

If the output voltage exceeds £(10 % of setting + 0.05 kV), the output is
turned off, and the protection function is activated.

1 When tests are performed consecutively, output time limit and rest time may become necessary depending on the

upper limit setting (p.82).

2 If an AC voltage is applied to a capacitive load, the output voltage may rise higher than at no load depending on the
load capacitance. Further, waveform distortions may occur if an EUT whose capacitance is dependent on voltage (for
example, an EUT that consists of ceramic capacitors) is connected as the load. However, if the test voltage is 1.5 kV,
the effect of a capacitance of 1 000 pF or less can be ignored. Because the product’s high-voltage power supply uses
the PWM switching method, if the test voltage is 500 V or less, the switching and spike noise proportions are large.
The lower the test voltage, the greater the waveform is distorted.
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Measurement function

Specifications | Withstanding voltage test section

Item Specifications
Voltmeter | Measurement 0.00 kV to 7.50 kV AC/DC
range
Resolution 01V
Accuracy 1(1.2 % of reading + 5 V)
Response Can be switched between true rms and mean-value response rms conversion.
Peak-value response in a separate system (the peak-value response is for
measuring the dielectric breakdown voltage while rising)
Hold function The voltage measurement after a test is finished is held while the pass/fail judgment
is displayed.
Ammeter’! 2 | Measurement AC: 0.00 mA to 110 mA, DC: 0.00 mA to 22 mA
range (Current including the active component and reactive component)
Accuracy 1(1 % of reading + 2 pA) (active component)
Response Can be switched between true rms and mean-value response rms conversion.

Hold function

The current measurement after a test is finished is held while the pass judgment is
displayed.

Offset cancel

Cancels up to 10 mA of the current flowing through the insulation resistance and stray

function capacitance components across output cables and the like (resistance component
only for DC tests). OFF function available.
Calibration Active component: Calibrated with the rms of a sine wave using a pure resistive load.

Reactive component: Not calibrated.

1 During AC voltage tests, current also flows in the stray capacitance of items such as the test leads and tools. For details
on stray capacitance, see “Stray Capacitance of AC Withstanding Voltage Tests” (p.321).

2 When the temperature and humidity are high, erroneous current from the product's internal and external high-voltage
wiring sections to ground increases. When the humidity exceeds 70 %, an erroneous current of about 50 yA may be
generated.

Judgment function

ltem

Specifications

Current judgment operation

The output is shut off when a judgment is made. Buzzer volume level can be set in
the range of 0 (OFF) to 10 for pass and fail separately. In an auto test, the buzzer is
valid only for the judgment that takes place at the end of the program.

UPPER Judgment UPPER FAIL results when a current greater than or equal to the Upper limit is
FAIL method detected. For DCW, judgment is not made during the judgment delay (Judge Delay).
Display “Upper-FAIL” is displayed.
Buzzer On
SIGNAL I/0 The Upper-FAIL signal is generated continuously until a STOP signal is received.
LOWER Judgment LOWER FAIL results when a current less than or equal to the Lower limit is detected.
FAIL method Judgment is not made during Voltage rise time or Voltage fall time of an ACW test.
Display “Lower-FAIL” is displayed.
Buzzer On
SIGNAL I/O The Lower-FAIL signal is generated continuously until a STOP signal is received.
PASS Judgment PASS judgment is made if Upper-FAIL or Lower-FAIL has not occurred when the test
method time elapses.
Display “PASS” is displayed.
Buzzer On (fixed to 50 ms)
SIGNAL I/0 The PASS signal is generated for the length of time specified by the Pass Hold
setting. If Pass Hold is set to Infinity, the PASS signal is generated continuously until
a STOP signal is received.
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Specifications | Withstanding voltage test section

ltem

Specifications

Voltage rise rate
judgment operation

Monitors the voltage rise rate during Voltage rise time. This is valid when Auto
setting of the judgment delay (Delay Auto) is set to on and the output voltage is

200 V or more. The output is shut off when a judgment is made. Buzzer volume level
can be set in the range of 0 (OFF) to 10 for pass and fail separately.

dV/dt FAIL | Judgment
method

When the voltage rise rate (dV/dt) is less than approx. 1 V/s.

Display

“Upper-FAIL (dV/dt)” is displayed.

Buzzer

ON

SIGNAL I/O

The U FAIL signal is generated continuously until a STOP signal is received.

Upper limit setting range

AC: 0.01 mA to 110.00 mA, DC: 0.01 mA to 21.00 mA

Lower limit setting range

AC: 0.00 mA to 109.99 mA, DC: 0.00 mA to 20.99 mA, OFF. Setting 0.00 is
equivalent to OFF.

Judgment accuracy1 2

(1 % of setting + 5 pA)

Current detection method

Compares to the reference value using the following method.
Calculate true rms values, convert mean-value responses to rms values

Response speed (filter) switching

Switches the current detection response speed (sensitivity) used in UPPER FAIL
judgment between five levels in ACW and DCW tests.

1 During AC voltage tests, current also flows in the stray capacitance of items such as the test leads and tools. For details
on stray capacitance, see “Stray Capacitance of AC Withstanding Voltage Tests” (p.321).

2 When the temperature and humidity are high, erroneous current from the product’s internal and external high-voltage
wiring sections to ground increases. When the humidity exceeds 70 %, an erroneous current of about 50 yA may be

generated.

Timer function

Item

Specifications

Voltage rise time settings range

0.1st0200.0s

Voltage fall time setting time'

0.1 sto0 200.0 s, OFF

Test time setting range

0.1sto0 1000.0 s, OFF

Judgment delay (Judge Delay) setting range? 0.1s to 100.0 s, AUTO3 (DCW only)

Accuracy

+(100 ppm of setting + 20 ms) (excluding the fall time)

1 This setting is used only when a PASS judgment occurs in ACW and DCW tests. During a DCW test, the voltage may
not drop all the way within the set time because of the electrostatic capacity inside the product and the EUT.

2 Less than the sum of the rise time and fall time.
3 If Delay Auto is set to on, LOWER judgment is not made until the charge time ends.

Other specifications

Item Specifications

Analog monitor’ Outputs a voltage signal according to the current waveform or voltage waveform

| Current waveform: Scale 50 mA/1 V

Vv Voltage waveform: Scale 1 kV/1 V

Grounding mode (GND) | Can be switched between Low and Guard.

Low GND is connected to the low terminal. Measures the current flowing across the low terminal
and chassis (normal applications).

Guard? GND is connected to Guard. Measures only the current flowing through the low terminal
(current flowing through the chassis is not measured) (high sensitivity, high accuracy
measurement applications).

1 Monitor signal output is isolated from the chassis (earth). If you connect an oscilloscope or an external device whose
BNC shield is grounded, be sure to set the grounding mode (GND) to Guard. The value is not calibrated.

2 If there is a possibility that the EUT or tools and the like will be grounded or if you are uncertain, do not set GND to
Guard. Doing so is extremely dangerous because the ammeter will be shorted and will not be able to measure current.
For normal applications, set GND to Low.
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Specifications | Insulation resistance test section

Insulation resistance test section

Applicable models: [IEETN, BEEXID. EEOI), IEETEM,

Output function

Item ‘ Specifications
Negative | Output voltage range -25V to -1000 V
polarity Resolution 1V

Setting accuracy

1(1.2 % of setting + 2 V)

Max. rated load

1 W (-1000 V/1 mA)

Ripple 1 kV no load

2 Vp-p or less

Max. rated load

10 Vp-p or less

Short-circuit current

12 mA or less

Positive Output voltage range

+50 V to +7200 V

polarity” Resolution

1V

Setting accuracy

1(1.2 % of setting + 0.02 kV)

Max. rated load

7.2 W(7200 V/1 mA)

Ripple 1 kV no load

20 Vp-p or less

Max. rated load

50 Vp-p or less

Short-circuit current

100 mA (TYP) (200 mA peak)

Max. rated current

1 mA

Voltage regulation

1 % or less (when changing from maximum rated load to no load)

Discharge function

Forced discharge after test completion (discharge resistance: 20 kQ)

Output voltage monitor function

If the output voltage exceeds +(10 % of setting + 50 V), the output is
turned off, and the protection function is activated.

1 TOS9300 are not supported.
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Specifications | Insulation resistance test section

Measurement function

ltem Specifications
Voltmeter | Measurement range Negative polarity: 0 Vdc to -1200 Vdc, positive polarity: 0 Vdc
to 7500 Vdc
Resolution 01V
Accuracy Negative polarity: £(1 % of reading + 1 V), positive polarity:
+(1.2 % of reading + 1 V)
Resistance | Measurement range 0.001 MQ to 100.0 GQ (in the range of maximum rated
meter current of 1 mA to 5 nA)

Accuracy 2
(when GND is set
to Guard)

(i: measured
current)

(R: measurement
resistance)

5nA<i<50nA3

500.000 MQ =R < 1.000 GQ: (15 % of reading + 0.5 MQ)
1.000 GQ = R < 10.000 GQ: +(15 % of reading + 5 MQ)
10.000 GQ <R = 100.000 GQ: £(20 % of reading + 200 MQ)

50 nA <i< 100 nA"

200.000 MQ =R < 1.000 GQ: (10 % of reading + 0.5 MQ)
1.000 GQ = R < 10.000 GQ: +(10 % of reading + 5 MQ)
10.000 GQ <R <50.000 GQ: (10 % of reading + 50 MQ)
50.000 GQ =R = 100.000 GQ: (20 % of reading + 200 MQ)

100 nA <i < 200 nA*

100.000 MQ < R < 1.000 GQ: (7 % of reading + 0.5 MQ)
1.000 GQ < R < 2.000 GQ: +(7 % of reading + 5 MQ)
2.000 GQ < R < 10.000 GQ: +(7 % of reading + 10 MQ)
10.000 GQ < R < 50.000 GQ: +(7 % of reading + 100 MQ)

200 nA<is<1pA™

10.000 MQ < R < 100.000 MQ: £(5 % of reading + 0.05 MQ)
100.000 MQ < R < 1.000 GQ: +(5 % of reading + 0.5 MQ)
1.000 GQ < R < 10.000 GQ: +(5 % of reading + 5 MQ)
10.000 GQ < R < 25.000 GQ: +(5 % of reading + 50 MQ)

1pA<i<1mA™

0.001 MQ = R < 10.000 MQ: £(2 % of reading + 0.003 MQ)
10.000 MQ < R < 100.000 MQ: +(2 % of reading + 0.03 MQ)
100.000 MQ £ R < 1.000 GQ: (2 % of reading + 0.3 MQ)
1.000 GQ = R < 5.000 GQ: (2 % of reading + 3 MQ)

Accuracy5

(when GND is set
to Low)

(i: measured
current)

(R: measurement
resistance)

5nA<i<50nA”

500.000 MQ <R < 1.000 GQ: £(25 % of reading + 0.5 MQ)
1.000 GQ = R < 10.000 GQ: (25 % of reading + 5 MQ)
10.000 GQ < R = 100.000 GQ: +(30 % of reading + 200 MQ)

50 nA <i< 100 nA"

200.000 MQ <R < 1.000 GQ: (20 % of reading + 0.5 MQ)
1.000 GQ = R < 10.000 GQ: +(20 % of reading + 5 MQ)
10.000 GQ < R < 50.000 GQ: +(20 % of reading + 50 MQ)
50.000 GQ <R =< 100.000 GQ: +(30 % of reading + 200 MQ)

100 nA <i< 200 nA™

100.000 MQ <R < 1.000 GQ: #(10 % of reading + 0.5 MQ)
1.000 GQ = R < 2.000 GQ: (10 % of reading + 5 MQ)
2.000 GQ =R < 10.000 GQ: £(10 % of reading + 10 MQ)
10.000 GQ < R < 50.000 GQ: (10 % of reading + 100 MQ)

200nA<is<1pA™

10.000 MQ < R < 100.000 MQ: (5 % of reading + 0.05 MQ)
100.000 MQ <R < 1.000 GQ: (5 % of reading + 0.5 MQ)
1.000 GQ = R < 10.000 GQ: (5 % of reading + 5 MQ)
10.000 GQ <R < 25.000 GQ: +(5 % of reading + 50 MQ)

1pA<i<1mA™

0.001 MQ = R < 10.000 MQ: £(2 % of reading + 0.003 MQ)
10.000 MQ = R < 100.000 MQ: (2 % of reading + 0.03 MQ)
100.000 MQ =R < 1.000 GQ: %(2 % of reading + 0.3 MQ)
1.000 GQ = R < 5.000 GQ: (2 % of reading + 3 MQ)

Hold function

The resistance measurement after a test is finished is held
while the pass judgment is displayed.

Offset cancel function

Cancels up to 2000 GQ of the unnecessary insulation
resistance across output cables and the like. OFF function
available.

1 Humidity: 70 %rh or less (no condensation), when there is no interference caused by wobbly test leads or other
problems.
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Specifications | Insulation resistance test section

2 If the grounding mode (GND) is set to low in a highly humid environment, leakage current to ground will be generated
from the high-voltage wiring sections inside the product and the high-voltage wiring sections between the product and
the EUT. This leakage current ranges from several nA to several tens of nA depending on the usage and wiring
conditions of the optional TOS9320 high voltage scanner and greatly affects measurement accuracy. The effects of
leakage current can be reduced by making measurements with the offset enabled.

3 Add 10 % to the accuracy when measuring 100 V or less.

4 Add 5 % to the accuracy when measuring 100 V or less.

5 When the measured current is limited to 100 nA or more (no condensation) when the humidity is 50 %rh or less, no
external disturbance is present such as swinging test leads, and the offset is enabled.

Judgment function

ltem

Specifications

Behavior based on judgment

The output is shut off when a judgment is made. Buzzer volume level can be set
in the range of 0 (OFF) to 10 for pass and fail separately. In an auto test, the
buzzer is valid only for the judgment that takes place at the end of the program.

UPPER Judgment method UPPER FAIL results when a resistance greater than or equal to the Upper limit
FAIL is detected. Judgment is not made during or Voltage rise time.
Display “Upper-FAIL” is displayed.
Buzzer On
SIGNAL 1/0 The Upper-FAIL signal is generated continuously until a STOP signal is
received.
LOWER | Judgment method LOWER FAIL results when a resistance less than or equal to the Lower limit is
FAIL detected. Judgment is not made during the judgment delay (Judge Delay).
Display “Lower-FAIL” is displayed.
Buzzer On
SIGNAL I/0 The Lower-FAIL signal is generated continuously until a STOP signal is
received.
PASS Judgment method PASS judgment is made if Upper-FAIL or Lower-FAIL has not occurred when
the test time elapses.
Display “PASS” is displayed.
Buzzer On (fixed to 50 ms)
SIGNAL I/O The PASS signal is generated for the length of time specified by the Pass Hold
setting. If Pass Hold is set to Infinity, the PASS signal is generated continuously
until a STOP signal is received.

Voltage rise rate judgment operation

Monitors the voltage rise rate during Voltage rise time. This is valid when Auto
setting of the judgment delay (Delay Auto) is set to on and the output voltage is
200 V or more. The output is shut off when a judgment is made. Buzzer volume
level can be set in the range of 0 (OFF) to 10 for pass and fail separately.

dv/dt
FAIL

Judgment method

When the voltage rise rate (dV/dt) is less than approx. 1 V/s.

Display “Lower-FAIL (dV/dt)” is displayed.
Buzzer ON
SIGNAL I/0 The L FAIL signals are generated continuously until a STOP signal is received.

Upper limit setting range

0.001 MQ to 100.000 GQ (in the range up to the maximum rated current), OFF

Lower limit setting range

0.000 MQ to 99.999 GQ (in the range up to the maximum rated current), OFF.
Setting 0.000 is equivalent to OFF.

TOS93 Series

User’s Manual

291



Specifications | Insulation resistance test section

Item Specifications

Accuracy' 22 |5nA <i< 50 nA? 500.000 MQ < R < 1.000 GQ: +(15 % of setting + 0.51 MQ)
(when GND is 1.000 GQ = R < 10.000 GQ: +(15 % of setting + 15 MQ)
set to Guard) 10.000 GQ <R =£100.000 GQ: (20 % of setting + 210 MQ)
(i measured |50 nA <i<100nA™ |200.000 MQ <R <1.000 GQ: (10 % of setting + 0.51 MQ)
current) 1.000 GQ = R < 10.000 GQ: (10 % of setting + 15 MQ)

(R: 10.000 GQ <R < 50.000 GQ: (10 % of setting + 60 MQ)
measurement 50.000 GQ <R < 100.000 GQ: +(20 % of setting + 210 MQ)

resistance)

100 nA < i < 200 nA®

100.000 MQ < R < 1.000 GQ: (7 % of setting + 0.51 MQ)
1.000 GQ < R < 2.000 GQ: (7 % of setting + 15 MQ)
2.000 GQ < R < 10.000 GQ: +(7 % of setting + 20 MQ)
10.000 GQ < R < 50.000 GQ: +(7 % of setting + 110 MQ)

200nA<is<1pA®

10.000 MQ <R < 100.000 MQ: (5 % of setting + 0.06 MQ)
100.000 MQ <R < 1.000 GQ: (5 % of setting + 0.51 MQ)
1.000 GQ = R < 10.000 GQ: (5 % of setting + 15 MQ)
10.000 GQ <R < 25.000 GQ: (5 % of setting + 60 MQ)

1pA<i<1mA™

0.001 MQ < R < 10.000 MQ: +(2 % of setting + 0.013 MQ)
10.000 MQ < R < 100.000 MQ: +(2 % of setting + 0.04 MQ)
100.000 MQ < R < 1.000 GQ: (2 % of setting + 0.31 MQ)
1.000 GQ < R < 5.000 GQ: +(2 % of setting + 13 MQ)

Accuracy® 5nA <i<50nA* 500.000 MQ < R < 1.000 GQ: +(25 % of setting + 0.51 MQ)
(when GND is 1.000 GQ < R < 10.000 GQ: +(25 % of setting + 15 MQ)
set to Low) 10.000 GQ <R <100.000 GQ: +(30 % of setting + 210 MQ)
(i measured |50 nA <i<100nA™ |200.000 MQ <R < 1.000 GQ: (20 % of setting + 0.51 MQ)
current) 1.000 GQ = R < 10.000 GQ: (20 % of setting + 15 MQ)

(R: 10.000 GQ <R <50.000 GQ: +(20 % of setting + 60 MQ)
measurement 50.000 GQ =R = 100.000 GQ: (30 % of setting + 210 MQ)

resistance)

100 nA < i< 200 nA™®

100.000 MQ < R < 1.000 GQ: (10 % of setting + 0.51 MQ)
1.000 GQ = R < 2.000 GQ: (10 % of setting + 15 MQ)
2.000 GQ < R < 10.000 GQ: (10 % of setting + 20 MQ)
10.000 GQ <R < 50.000 GQ: (10 % of setting + 110 MQ)

200nA<is<1pA®

10.000 MQ < R < 100.000 MQ: +(5 % of setting + 0.06 MQ)
100.000 MQ < R < 1.000 GQ: (5 % of setting + 0.51 MQ)
1.000 GQ < R < 10.000 GQ: +(5 % of setting + 15 MQ)
10.000 GQ < R < 25.000 GQ: +(5 % of setting + 60 MQ)

1pA<i<1mA™®

0.001 MQ < R < 10.000 MQ: +(2 % of setting + 0.013 MQ)
10.000 MQ < R < 100.000 MQ: +(2 % of setting + 0.04 MQ)
100.000 MQ < R < 1.000 GQ: #(2 % of setting + 0.31 MQ)
1.000 GQ < R < 5.000 GQ: (2 % of setting + 13 MQ)

-

low pass filter is set to on requires at least 10 seconds after the rise time ends.

Making judgments on 200 pA or less requires at least 3 seconds after the rise time ends. Making judgments when the

2 Humidity: 70 %rh or less (no condensation), when there is no interference caused by wobbly test leads or other

problems.

3 If the grounding mode (GND) is set to low in a highly humid environment, leakage current to ground will be generated
from the high-voltage wiring sections inside the product and the high-voltage wiring sections between the product and
the EUT. This leakage current ranges from several nA to several tens of nA depending on the usage and wiring
conditions of the optional TOS9320 high voltage scanner and greatly affects measurement accuracy. The effects of
leakage current can be reduced by making measurements with the offset enabled.

4 Add 10 % to the accuracy when measuring 100 V or less.
5 Add 5 % to the accuracy when measuring 100 V or less.

6 When the measured current is limited to 100 nA or more (no condensation) when the humidity is 50 %rh or less, no
external disturbance is present such as swinging test leads, and the offset is enabled.
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Timer function

Specifications | Insulation resistance test section

ltem

Specifications

Voltage rise time settings range 0.1st0200.0s

Test time setting range

0.1st0 1000.0 s, OFF

Judgment delay (Judge Delay) setting range1 0.1sto0 100.0 s, AUTO?

Accuracy3

1(100 ppm of setting + 20 ms)

1
2
3

Less than the sum of the rise time and fall time.

If Delay Auto is set to on, UPPER judgment is not made until the charge time ends.

This excludes fall time.

Other specifications

ltem

(GND)

Grounding mode

Specifications
Can be switched between Low and Guard.

Low GND is connected to the low terminal. Measures the current flowing across the low terminal
and chassis (normal applications).

Guard! | GND is connected to Guard. Measures only the current flowing through the low terminal

(current flowing through the chassis is not measured) (high sensitivity, high accuracy
measurement applications).

Filter function

A low-pass filter can be inserted into the ammeter measurement circuit.2

1

If there is a possibility that the EUT or tools and the like will be grounded or if you are uncertain, do not set GND to
Guard. Doing so is extremely dangerous because the ammeter will be shorted and will not be able to measure current.
For normal applications, set GND to Low.

When the low pass filter is on, a judgment delay of at least 5 seconds and a test time are required.

TOS93 Series

User’s Manual

293



294

Specifications | Earth continuity test section

Earth continuity test section

Applicable models: [IEEZIN, IEETEND,

Output function
Item Specifications
Current setting range1 3.0At042.0 AAC/DC
Resolution 0.1A
Accuracy +(1 % of setting + 0.4 A)
AC Maximum rated output? 220 VA (at the output terminal)
Distortion 2% or less (20 A or more, using a 0.1 Q pure resistive load)
Frequency Select 50 Hz or 60 Hz. Sine
Accuracy +200 ppm
Open terminal voltage 6 Vrms or less
Output method PWM switching
DC Maximum rated output 220 W (at the output terminal)

Ripple

10.4 Ap-p or less (TYP)

Open terminal voltage

6.0 V or less

1 No greater than the maximum rated output and resistance no greater than the output terminal voltage 5.4 V.

2 When tests are performed consecutively, output time limit and rest time may become necessary depending on the
upper limit setting (p.7017).

Measurement function

Item Specifications
Output Measurement range 0.0 Ato 45.0 AAC/DC
ammeter  Resolution 0.01A
Accuracy +(1 % of reading + 0.2 A)
Response AC: true rms value: DC: mean value
Hold function The current measurement after a test is finished is held while the pass or fail
judgment is displayed.
Output Measurement range AC: 0.00 V0 6.00 V,DC: 0.00 V to 8.50 V
voltmeter  "Resolution 0.001V
Offset cancel function Cancels up to 5 V (AC/DC) of the unnecessary voltage from measurements.
OFF function available.
Accuracy +(1 % of setting + 0.02 V)
Response AC: true rms value: DC: mean value
Hold function The voltage measurement after a test is finished is held while the pass or fail
judgment is displayed.
Resistance ' Measurement range’ 1 mQ to 600 mQ
meter Resolution 1mQ
Offset cancel function Cancels up to 10 Q of the unnecessary resistance from measurements. OFF
function available.
Accuracy +(2 % of reading + 3 mQ)
Hold function The resistance measurement after a test is finished is held while the pass
judgment is displayed.

1 Calculated from the measured output voltage and measured output current.
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Judgment function

Specifications | Earth continuity test section

ltem

Specifications

Behavior based on judgment

Judgment based on resistance or sensing voltage can be selected. The
output is shut off when a judgment is made. Buzzer volume level can be set in
the range of 0 (OFF) to 10 for pass and fail separately. In an auto test, the
buzzer is valid only for the judgment that takes place at the end of the
program.

UPPER | Judgment
FAIL method

UPPER FAIL results when a resistance greater than or equal to the Upper
limit is detected or when a sensing voltage is detected. Judgment is not made
during a contact check.

Display

“Upper-FAIL” is displayed.

Buzzer

On

SIGNAL 1/0

The Upper-FAIL signal is generated continuously until a STOP signal is
received.

LOWER | Judgment
FAIL method

LOWER FAIL results when a resistance less than or equal to the lower limit
(Lower) is detected or when a sensing voltage is detected.

Display

“Lower-FAIL” is displayed.

Buzzer

On

SIGNAL I/0

The Lower-FAIL signal is generated continuously until a STOP signal is
received.

PASS Judgment
method

PASS judgment is made if Upper-FAIL or Lower-FAIL has not occurred when
the test time elapses.

Display

“PASS” is displayed.

Buzzer

On (fixed to 50 ms)

SIGNAL 1/0

The PASS signal is generated for the length of time specified by the Pass
Hold setting. If Pass Hold is set to Infinity, the PASS signal is generated
continuously until a STOP signal is received.

Resistance | Upper limit setting range

0.0001 Q to 10.0000 Q

judgment 7| \er limit setting range | 0.0000 Q to 9.9999 O
Judgment accuracy 1(2 % of setting + 3 mQ)
Voltage Upper limit setting range | 0.001 V to 5.000 V AC/DC
judgment 1| \wer limit setting range | 0.000 V to 4.999 V AC/DC
Judgment accuracy +(2 % of setting + 0.05 V)
Calibration Calibrated using a pure resistive load (with the rms of a sine wave for AC)

Contact check function

Checks that current flows through the test leads and then starts the test. (OFF
setting available)

Timer function

ltem

Specifications

Current rise time settings range

0.1st0200.0s

Current fall time setting time'

0.1st0200.0 s, OFF

Test time

0.1sto0 1000.0 s, OFF

Accuracy

+(100 ppm of setting + 20 ms) (excluding the fall time)

1 This setting is used only when a PASS judgment occurs. During a DC test, the voltage may not drop all the way within
the set time because of the electrostatic capacity inside the product and the EUT.
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Specifications | Partial discharge test section

Partial discharge test section

Applicable models:

Output function

Item Specifications

AC output | Output range 0.050 kV to 5.000 kV
section Resolution 1V

Setting accuracy

+(1.2 % of setting + 0.02 kV) (at no load)

Max. rated load

250 VA (5 kV/50 mA)

Max. rated current

50 mA (when the output voltage is 0.2 kV or higher)

Output voltage waveform'

Sine

Distortion 2 % or less. (when the output voltage is 0.5 kV or higher and no load or
a pure resistive load is connected)
Crest factor 2 + 3 % (800 V or higher)
Frequency 50 Hz/60 Hz
Accuracy +0.1 %

Voltage regulation

13 % or less (when changing from maximum rated load to no load)

Output method

PWM switching

Output voltage monitor function

If the output voltage exceeds +(10 % of setting + 0.05 kV), the output is
turned off, and the protection function is activated.

1 If an AC voltage is applied to a capacitive load, the output voltage may rise higher than at no load depending on the
load capacitance. Further, waveform distortions may occur if an EUT whose capacitance is dependent on voltage (for
example, an EUT that consists of ceramic capacitors) is connected as the load. However, if the test voltage is 1.5 kV,
the effect of a capacitance of 1 000 pF or less can be ignored. Because the product’s high-voltage power supply uses
the PWM switching method, if the test voltage is 500 V or less, the switching and spike noise proportions are large.
The lower the test voltage, the greater the waveform is distorted.
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Measurement function

Specifications | Partial discharge test section

Item Specifications
Voltmeter Measurement range 0.00 kV to 7.50 kV AC/DC
Resolution 0.1V
Accuracy 1(1.2 % of reading + 5 V)
Response Can be switched between true rms and peak-value response.
Hold function The voltage measurement after a test is finished is held while the
pass/fail judgment is displayed.
Electric Electric charge measurement IEC60664-1 Edition 3.0 compliant
charge method
measurement

Measurement range

0 pC to 10000 pC

Measuremen | 100 pC range 0.1 pC
tresolution - "4400 hC range | 0.1pC
10000 pC range |1 pC

Accuracy' 100 pC range

+(5% of full scale + 7 pC)

1000 pC range

(5% of full scale)

10000 pC range

1(5% of full scale)

Measurement interval

Determined based on the measured values in each cycle of an applied
voltage.

Hold function

The electric charge after a test is finished is held while the pass
judgment is displayed.

Maximum electrostatic capacity
of the EUT

10 nF

Peak hold function

Holds the maximum value during a measurement.

Filter function

A low-pass filter can be inserted into the electric charge measurement
circuit.

Discharge inception voltage,
discharge inception voltage
measurement

Measures the voltage at which discharge exceeding a preset electric
charge starts and the voltage at which discharge ceases (complies
with IEC60664-1 third edition).

Calibration (Precalibration)

Calibrate using the built-in calibration capacitor (1000 pF).

Pulse counting function

Counts the number of pulses that have passed through the high-pass
filter and makes a FAIL judgment if the count exceeds the upper limit.

Upper limit
setting range

1 to 100000

BPF characteristics switching
function

Can switch the characteristics of the band-pass filter in the electric
charge measuring circuit

Center
frequency

100 kHz / 160 kHz / 300 kHz

Coupling capacitor

0.01 pF

1 When Band Pass Filter is set to 160 kHz.
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Judgment function

Specifications | Partial discharge test section

ltem Specifications
Electric discharge judgment The output is shut off when a judgment is made.

Upper FAIL Judgment method | A current higher than or equal to the upper limit is measured.
(Current) Display “Upper-FAIL (Current)” is displayed.

Buzzer On

SIGNAL I/0 The U FAIL signal is generated continuously until a STOP signal is received.
Upper FAIL Judgment method | An electric charge greater than or equal to the upper limit is measured.
(Coulomb) Display “Upper-FAIL (Coulomb)” is displayed.

Buzzer On

SIGNAL I/0 The U FAIL signal is generated continuously until a STOP signal is received.
Upper FAIL Judgment method | A discharge pulse count greater than or equal to the upper limit is measured.
(Pulse) Display “Upper-FAIL (Pulse)” is displayed.

Buzzer On

SIGNAL I/0 The U FAIL signal is generated continuously until a STOP signal is received.
PASS Judgment method | Upper-FAIL does not happen after the test time has elapsed.

Display “PASS” is displayed.

Buzzer On

SIGNAL I/0 The PASS signal is generated for the length of time specified by the Pass

Hold setting. If Pass Hold is set to Infinity, the PASS signal is generated
continuously until a STOP signal is received.

Upper current limit

50 mA (with no calibration)

Upper limit of
electric charge
(Upper Coulomb)

Setting range

1 pC to 10000 pC

Accuracy

As per the accuracy of electric charge measurement

Pulse count judgment criteria (Upper
Pulse Count) setting range

1 to 100000 (with no calibration)

Timer function

ltem

Specifications

Voltage rise time (Rise Time) setting range

0.1st0200.0s

Voltage fall time (Fall Time) setting range1

0.1 st0200.0 s, OFF

Test time setting range

0.1st0 1000.0 s, OFF

Accuracy

+(100 ppm of setting + 20 ms) (excluding Fall Time)

1 This setting is used only when PASS judgment occurs.

Other specifications

Item

Specifications

Analog monitor’

Outputs a voltage signal according to the current waveform, voltage waveform, or electric discharge waveforms.

\Y Voltage waveform: Scale 1 kV/1 V

Qpd

Electric discharge: Full scale of the scale measurement range/10 V

Ipd?

Partial discharge current waveform

1 Monitor signal output is isolated from the chassis (earth).

2 The Ipd waveforms are the ones that can be obtained after the actual discharge waveforms have passed the TOS9301PD
measurement filter. Therefore, the scale varies according to the frequency response of the discharge waveform.
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Leakage current test section

Applicable model:

Measurement function

ltem

Specifications

Measurement
ltem

TC

Touch current measurement

Measurement mode

Uses a measurement circuit network representing the impedance
of a human body and measures the voltage drop across a
reference resistance to calculate the touch current.

Probe Enc-Pe
settings

A terminal: measurement terminal (for connecting to the
enclosure of the EUT)
B terminal: open

Enc-Enc

A and B terminals: measurement terminal (for connecting to the
enclosure of the EUT)

Enc-Liv
Enc-Neu

A terminal: measurement terminal (for connecting to the
enclosure of the EUT)
B terminal: open

PCC

Protective conductor current measurement

Measurement method

Measures the voltage drop across a reference resistance inserted
in the middle of the protective ground line to calculate the
protective conductor current. The measurement impedance is
150 Q.

Patient

Patient leakage current measurement

Measurement method

Uses a network conforming to IEC 60601 and measures the
voltage drop across a reference resistance to calculate the patient
leakage current.

Meter

Measures the current flowing or voltage applied across the A and
B terminals (simultaneous measurement not possible).

Measurement | Current
method measurement

Uses a measurement circuit network representing the impedance
of a human body and measures the voltage drop across a
reference resistance to calculate the current flowing across the A
and B terminals.

Voltage
measurement

Measures the voltage applied across the A and B terminals.

Current measurement mode DC

Eliminates AC components and measures only the DC
component.

RMS

Measures the true rms value (switch AC and AC+DC)

Peak’

Measures waveform peak values

1 Current measurements may not be stable due to the effects of the power supply line waveform or the wiring
environment between the product and the EUT.
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Measurement circuit network

ltem

Specifications

Network

A (IEC 60990 compliant)’

(1.5 kQ //0.22 pyF) + 500 Q, reference measurement element: 500 Q

B (IEC 60990 compliant)

(1.5kQ //0.22 pyF) + 500 Q // (10 kQ + 22 nF), reference measurement
element: 500 Q, voltage measurement U1 and U3 switchable

C (IEC 60990 compliant)

(1.5kQ //0.22 yF) + 500 Q // (10 kQ + (20 kQ + 6.2 nF) // 9.1 nF),
reference measurement element: 500 Q, voltage measurement U1 and
U3 switchable

D (Electrical Appliances and
Materials Safety Act, etc.)

1 kQ, reference measurement element: 1 kQ

E (Electrical Appliances and
Materials Safety Act)

1kQ // (10 kQ + 11.225 nF + 579 Q), reference measurement element:
1kQ

F (UL and the like)

1.5kQ // 0.15 pF, reference measurement element: 1.5 kQ

G 2 kQ, reference measurement element: 2 kQ

H (IEC 61010-1, 60601-1wet) | 375 Q// 0.22 yF + 500 Q, reference measurement element: 500 Q
| (Patient) 1kQ // 10 kQ + 0.015 pF, reference measurement element: 1 kQ

J (through) For voltmeter calibration

PCC-1 150 Q, reference measurement element: 150 Q

PCC-2 (IEC 60598-1)

150 Q // 1.5 pF, reference measurement element: 150 Q

Network constant tolerance

Resistance: 0.1 %, capacitor 0.15 pF: 2 %, others: +1 %

Network accuracy

A B, CH

Input voltage vs. output voltage ratio: logical value = 5 %
(according to IEC 60990 Annex L and F)

E

Input voltage vs. output voltage ratio: logical value £ 5 %

D, G

Reference measurement element (resistance) £ 1 %

Input voltage vs. output voltage ratio: logical value + 5 %

1 Current measurements may not be stable due to the effects of the power supply line waveform or the wiring
environment between the product and the EUT.
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Specifications | Leakage current test section

ltem Specifications
Measurement | Range1 |Network A, B,C, H DC, RMS: 1.00 pA to 60.00 A, Peak: 1.00 pA to 85.00 pA
range1., Network D, E, | DC, RMS: 1.00 pA to 30.00 pA, Peak: 1.00 pA to 42.40 pA
resolution Network F DC, RMS: 1.00 pA to 20.00 pA, Peak: 1.00 yA to 28.20 uA
Network G DC, RMS: 1.00 pA to 15.00 pA, Peak: 1.00 pA to 21.20 pA
Network PCC-1, PCC-2 DC, RMS: 1.00 pA to 200.00 pA, Peak: 1.00 pA to 282.00 pA
Range2 | Network A, B, C, H DC, RMS: 50.0 pA to 600.0 pA, Peak: 70.0 pA to 850.0 pA
Network D, E, | DC, RMS: 25.00 pA to 300.00 pA, Peak: 35.00 pA to 424.00 pA
Network F DC, RMS: 16.60 pA to 200.00 pA, Peak: 23.30 pA to 282.00 uA
Network G DC, RMS: 12.50 pA to 150.00 pA, Peak: 17.50 pA to 212.00 pA
Network PCC-1, PCC-2 DC, RMS: 166.0 pA to 2000.0 pA, Peak: 233.0 pA to 2830.0 A
Range3 | Network A, B, C, H DC, RMS: 0.500 mA to 6.000 mA, Peak: 0.700 mA to 8.500 mA
Network D, E, | DC, RMS: 250.0 pA to 3000.0 pA, Peak: 350.0 pA to 4500.0 pA
Network F DC, RMS: 166.0 pA to 2000.0 pA, Peak: 233.0 pA to 3000.0 uA
Network G DC, RMS: 125.0 pA to 1500.0 pA, Peak: 175.0 pA to 2250.0 A
Network PCC-1, PCC-2 DC, RMS: 1.660 mA to 20.000 mA, Peak: 2.330 mA to 28.300 mA
Range4 'Network A, B,C, H DC, RMS: 5.00 mA to 60.00 mA, Peak: 7.00 mA to 85.00 mA

Network D, E, | DC, RMS: 2.500 mA to 30.000 mA, Peak: 3.500 mA to 45.000 mA
Network F DC, RMS: 1.660 mA to 20.000 mA, Peak: 2.330 mA to 30.000 mA
Network G DC, RMS: 1.250 mA to 15.000 mA, Peak: 1.750 mA to 22.500 mA

Network PCC-1, PCC-2

DC, RMS: 16.60 mA to 100.00 mA, Peak: 23.30 mA to 100.00 mA

Range switching

Auto or Fix selectable. If a measurement falls outside the
measurement range of each range, an error is displayed as a
warning in the measurement value display area.

Auto The range is set automatically according to the
measurements.
Fix For TC, PCC and Patient measurements, the measurement

range is selected automatically according to the UPPER value.
For meter measurements, the range is fixed to the specified
range.

Bandwidth switching

Can be expanded to a bandwidth that allows measurements
from 0.1 Hz, which is required in the measurement of medical
instruments and the like.

Normal

Normal measurement bandwidth: 15 Hz to 1 MHz

Expand

Expands the measurement range to 0.1 Hz to 1 MHz
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Item Specifications
Voltmeter Range1 DC 1(2.0 % of reading + 1 mV
accuracy? RMS |0.1Hz<f<15Hz | +(5.0 % of reading + 1 mV

15 Hz <f<100 kHz

1(2.0 % of reading + 1 mV

100 kHz <f<1 MHz

Peak [0.1Hz=<f<15Hz

%(5.0 % of reading + 1 mV

15Hz<f<1kHz

+(5.0 % of reading + 1 mV

1 kHz < f<100 kHz

)
)
)
+(5.0 % of reading + 1 mV)
)
)
)

%(5.0 % of reading + 1 mV

100 kHz <f<1 MHz

1(15.0 % of reading + 1 mV)

Range2 DC

$(2.0 % of reading + 5 mV

RMS [0.1Hz=<f<15Hz

£(5.0 % of reading + 5 mV

15Hz <f<100 kHz

100 kHz < f< 1 MHz

1(5.0 % of reading + 5 mV

Peak [0.1Hz=<f<15Hz

1(5.0 % of reading + 5 mV

15Hz<f<1kHz

)
)
+(2.0 % of reading + 4 mV)
)
)
)

+(5.0 % of reading + 5 mV

1 kHz <f< 100 kHz

(5.0 % of reading + 5 mV)

100 kHz < f<1 MHz

+(15.0 % of reading + 5 mV)

Range3 |DC

(2.0 % of reading + 25 mV)

RMS [0.1Hz=<f<15Hz

+(5.0 % of reading + 10 mV)

15 Hz <f<100 kHz

(2.0 % of reading + 10 mV)

100 kHz <f<
1 MHz

(5.0 % of reading + 10 mV)

Peak 0.1Hz<f<15Hz

1(5.0 % of reading + 25 mV)

15Hz=<f<1kHz

%(2.0 % of reading + 25 mV)

1 kHz <f< 100 kHz

1(5.0 % of reading + 25 mV)

100 kHz < f<
1 MHz

$(15.0 % of reading + 25 mV)

Range4 DC

%(2.0 % of reading + 0.25 V)

RMS [0.1Hz=<f<15Hz

£(5.0 % of reading + 0.1 V)

15Hz <f<100 kHz

$(2.0 % of reading + 0.1 V)

100 kHz < f<1 MHz

£(5.0 % of reading + 0.1 V)

Peak [0.1Hz=<f<15Hz

+(5.0 % of reading + 0.25 V)

15Hz<f<1kHz

1(2.0 % of reading + 0.25 V)

1 kHz <f< 100 kHz

(5.0 % of reading + 0.25 V)

100 kHz < f<1 MHz

+(15.0 % of reading + 0.25 V)
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Item Specifications
Total accuracy® | Range1 DC #(5.0 % of reading + 2 yA)
(when network RMS |0.1Hz<f<15Hz $(10.0 % of reading + 2 pA)
A.B, orCis 15Hz << 100 kHz | +(7.0 % of reading + 2 pA)
used) 100 kHz < f<1MHz  £(10.0 % of reading + 2 pA)
Peak [0.1Hz<f<15Hz %(10.0 % of reading + 10 pA)
15Hz <f<1kHz 1(10.0 % of reading + 10 pA)
1kHz <f<100 kHz | £(10.0 % of reading + 10 pA)
100 kHz < f< 1 MHz | £(20.0 % of reading + 10 pA)
Range2 DC 1(5.0 % of reading + 20 pA)
RMS |0.1Hz<f<15Hz 1(10.0 % of reading + 10 pA)
15Hz<f<100 kHz | (7.0 % of reading + 8 pA)
100 kHz < f<1 MHz | £(10.0 % of reading + 10 pA)
Peak 0.1Hz<f<15Hz 1(10.0 % of reading + 10 pA)
15Hz<f<1kHz $(10.0 % of reading + 10 pA)
1kHz <f<100 kHz | +(10.0 % of reading + 10 pA)
100 kHz < f<1 MHz | £(20.0 % of reading + 10 pA)
Range3 DC 1(5.0 % of reading + 50 pA)
RMS |0.1Hz<f<15Hz +(10.0 % of reading + 20 pA)
15Hz <f<100 kHz | £(7.0 % of reading + 20 pA)
100 kHz < f< 1 MHz | £(10.0 % of reading + 20 pA)
Peak |0.1Hz<f<15Hz 1(10.0 % of reading + 50 pA)
15Hz <f<1kHz 1(7.0 % of reading + 50 pA)
1kHz <f<100 kHz | +(10.0 % of reading + 50 pA)
100 kHz < f<1 MHz | £(20.0 % of reading + 50 pA)
Range4 DC 1(5.0 % of reading + 0.5 mA)
RMS |0.1Hzs<f<15Hz $(10.0 % of reading + 0.2 mA)
15Hz<f<100 kHz | (7.0 % of reading + 0.2 mA)
100 kHz < f<1 MHz | £(10.0 % of reading + 0.2 mA)
Peak [0.1Hz<f<15Hz %(10.0 % of reading + 0.5 mA)
15Hz <f<1kHz 1(7.0 % of reading + 0.5 mA)
1kHz <f<100 kHz | £(10.0 % of reading + 0.5 mA)
100 kHz < f <1 MHz | £(20.0 % of reading + 0.5 mA)
Input resistance 1TMQ+1%
Input capacitance 200 pF or less (internal voltmeter input capacitance: 100 pF or less)
Common mode rejection ratio 10 kHz or less: 60 dB or more, 10 kHz to 1 MHz: 40 dB or more
Offset cancel function Cancels up to 10 mA of the unnecessary current from
measurements. OFF function available.

Voltmeter band expansion is possible when network | is selected.

2 When zero adjustment has been performed using the offset function. In current measurements, especially when the
measurement mode is set to Peak or when network A is selected, current measurements may not be stable due to the
effects of the power supply line waveform or the wiring environment between the product and the EUT.

3 0.1 Hz = f < 15 Hz is for when voltmeter band expansion (VoltMeter BandWidth) is set to Expand. Requires at least
120 second of test time.

4 A value converted to current for measurements using Network A, B, C or H with voltmeter accuracy of this product as the
reference. If a network other than A, B, C or H is used, calculate as follows:
For Network D, E, or |, the B part of +( [] % of reading + B A) is half the value.
For F, the M part is one-third the value.
For G, the B part is one-fourth the value.
For PCC-1 or PCC-2, the M part is 3.3 times the value.
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Judgment function
ltem Specifications
Behavior based on judgment Judgment starts after the judgment delay (Judge Delay). Buzzer volume
level can be set in the range of 0 (OFF) to 10 for pass and fail separately.
In an auto test, the buzzer is valid only for the judgment that takes place at
the end of the program.
UPPER | Judgment method UPPER FAIL results when a current greater than or equal to the upper
FAIL limit (Upper) is detected.
Display “Upper-FAIL” is displayed.
Buzzer On
SIGNAL 1/0 The Upper-FAIL signal is generated continuously until a STOP signal is
received.
LOWER | Judgment method LOWER FAIL results when a current less than or equal to the lower limit
FAIL (Lower) is detected.
Display “Lower-FAIL” is displayed.
Buzzer On
SIGNAL I/0 The Lower-FAIL signal is generated continuously until a STOP signal is
received.
PASS Judgment method PASS judgment is made if Upper-FAIL or Lower-FAIL has not occurred
when the test time elapses.
Display “PASS” is displayed.
Buzzer On (fixed to 50 ms)
SIGNAL 1/0 The PASS signal is generated for the length of time specified by the Pass
Hold setting. If Pass Hold is set to Infinity, the PASS signal is generated
continuously until a STOP signal is received.
Upper | RANGE |Network A, B, C, H DC, RMS: 0.1 pA to 60 pA, Peak: 0.1 pA to 85 pA
Setting | 1 Network D, E, | DC, RMS: 0.1 pA to 30 pA, Peak: 0.1 PA to 42.4 pA
range Network F DC, RMS: 0.1 pA to 20 pA, Peak: 0.1 yAto 28.2 yA
Network G DC, RMS: 0.1 yAto 15 pA, Peak: 0.1 pAto 21.2 A
Network PCC-1, PCC-2 | DC, RMS: 0.1 yA to 200 pA, Peak: 0.1 pA to 282 pA
RANGE | Network A, B, C, H DC, RMS: 61 pA to 600 pA, Peak: 86 pA to 850 uA
2 Network D, E, | DC, RMS: 31 pA to 300 pA, Peak: 42.5 pA to 424 pA
Network F DC, RMS: 20.1 pA to 200 pA, Peak: 28.3 pA to 282 pA
Network G DC, RMS: 15.1 pA to 150 pA, Peak: 21.3 yAto 212 pA
Network PCC-1, PCC-2 | DC, RMS: 201 pA to 2.00 mA, Peak: 283 pA to 2.83 mA
RANGE | Network A, B, C, H DC, RMS: 601 pA to 6.00 mA, Peak: 851 pA to 8.50 mA
3 Network D, E, | DC, RMS: 301 pA to 3.00 mA, Peak: 425 pA to 4.50 mA
Network F DC, RMS: 201 pA to 2.00 mA, Peak: 283 pA to 3.00 mA
Network G DC, RMS: 151 pA to 1.50 mA, Peak: 213 pA to 2.12 mA
Network PCC-1, PCC-2 | DC, RMS: 2.01 mA to 20.00 mA, Peak: 2.84 mA to 28.3 mA
RANGE | Network A, B, C, H DC, RMS: 6.01 mA to 60.0 mA, Peak: 4.21 mA to 85.0 mA
4 Network D, E, | DC, RMS: 3.01 mA to 30.0 mA, Peak: 8.51 mA to 45.0 mA
Network F DC, RMS: 2.01 mA to 20.0 mA, Peak: 3.01 mA to 30.0 mA
Network G DC, RMS: 1.51 mA to 15.0 mA, Peak: 2.13 mA to 22.5 mA
Network PCC-1, PCC-2 | DC, RMS: 20.1 mA to 100 mA, Peak: 28.4 mA to 100 mA
Lower Setting range A value that is -1 digit from the upper setting range.
Judgment accuracy Conforms to total accuracy (p.303).
(Read “reading” as “setting” of total accuracy.)
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ltem

Specifications

Judgment delay

Setting range

1.0 sto 1000.0 s, OFF

(Judge Delay)

Accuracy

+(100 ppm of setting + 20 ms)

Test time

Setting range

1.0 sto 1000.0 s, OFF

Accuracy

+(100 ppm of setting + 20 ms)

Other specifications

ltem

Specifications

Voltage conversion

Displays the estimated current converted with the preset supply
voltage (Conv Voltage), based on the voltage supplied to the EUT
and the measured current. (This is invalid in meter mode.)

Setting range

80.0 V to 300.0 V, OFF

Resolution

01V

Power supply line polarity selection

Set the polarity of the power supply line to supply to the EUT to
positive or negative.

Single fault mode (Condition) selection

Set the EUT single fault mode to normal, neutral line disconnection
(Fault Neu), or protective ground wire disconnection (Fault PE).

Ground check

In the touch current test between the enclosure and power supply
line, if the EUT enclosure is grounded, Contact-FAIL occurs.

Measurement check

Checks the measurement function by shorting across the A and B
terminals. If an error is found, the protection function is activated.

Supply voltage measurement | Measurement | 80.0 V to 250.0 V
AC LINE (EUT) range

Resolution 0.01V

Accuracy +(3 % of reading + 1 V)
Supply current measurement | Measurement | 0.1 Ato 15.00 A
AC LINE (EUT) range

Resolution 0.001 A

Accuracy 1(5 % of reading + 30 mA)
Power measurement Measurement |10 W to 1500 W
(active power) range

Accuracy (5 % of reading + 8 W) (with the supply voltage at 80 V or more, at a

load power factor of 1)

Voltage Measurement | DC 10.00 V to 300.0 V
measurement | range
across the A RMS 10.00 V to 300.0 V
and B
terminals Peak 15.00 V to 430.0 V

Input impedance

Approx. 40 MQ

Accuracy1

+(3 % of reading + 2 V) (measurement range fixed to AUTO)

SELV detection

Set a voltage for detecting SELV. When the value is exceeded, the
DANGER LED lights.

Setting range

10.0 Vt0 99.9 V, OFF

Resolution

0.1V
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Item Specifications

Measurement | Rated voltage | Betweenthe A | 250V
terminal and B terminals

Between the 250V
terminals and

chassis
Rated current: 100 mA
Measurement category CAT-II
Valid terminal display Terminals valid for measurement are indicated on the display.
110% terminal A terminal for supplying the voltage applied to the AC LINE IN inlet.
Power supply | Nominal voltage range 100 V to 240V, 50 Hz/60 Hz
for the EUT Input voltage range (allowable |85 Vac to 250 Vac
voltage range)
Rated output capacity 1500 VA
Maximum operating current 15 A (Overcurrent protection is activated at approximately 15.7 A.)
Inrush current 70 Apeak max. (within 20 ms)
1 If voltage is measured with the A and B terminals open, measurements will be easily affected by induced voltage.
Interface
Item Specifications
REMOTE MINI DIN 9-pin connector. Connect the following option to remotely
control the starting and stopping of tests.
* Remote control box RC01-TOS, RC02-TOS
 High voltage test probe HP01A-TOS, HP02A-TOS
(when the test voltage is 4 kVac 5 kVdc or less)
SIGNAL 1/0 D-sub 37-pin connector. For the pin arrangement, see p.235 .
Function Enable/disable interlock, recall setup memories, recall auto test
programs, start/stop testing, monitor the test and voltage
generation status, monitor the test status, monitor judgment resullts,
monitor the step execution status of auto tests, monitor the
activation status of protection functions
Input specifications The input signals are all low-active control. The input terminal is
pulled up to +12 V by a resistor. Leaving the input terminal open is
equivalent to applying a high level signal.
High-level input voltage 11Vto15V
Low-level input voltage OVto4V
Low-level input current -5 mA max.
Input time width 5 ms min.
Output Output method Open collector output (4.5 Vdc to 30 Vdc)
specifications Output withstanding voltage | 30 Vdc
Output saturation voltage Approx. 1.1V (25 °C)
Maximum output current 400 mA(TOTAL)
STATUS OUT Output terminal of an option product.
Positive terminal (red) Outputs +24 V. Use Status Out of CONFIG settings to set the output
conditions.
Negative terminal (black) +24 \/ circuit common.
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Item Specifications

SCANNER MINI DIN 8-pin connector. Terminal for the optional TOS9320 high
voltage scanner. The maximum number of connections is 4 devices
(16 channels).

USB (host) Standard type A socket, FAT32, 32 GB or less

Complies with the USB 2.0 specifications; data rate: 480 Mbps
(high speed)

Remote control

All functions except turning on and off the power, key lock, and auto
test can be remotely controlled.

RS232C

Hardware

D-sub 9-pin connector (EIA-232D compliant)

Baudrate: 9600, 19200, 38400, 57600, 115200 bps

Data length: 8 bits; stop bits: 1 bit; parity bit: none, flow control:
none/CTS-RTS

Message terminator

LF during reception, LF during transmission.

USB (device)

Hardware

Standard Type B connector
Complies with the USB 2.0 specifications; data rate: 480 Mbps
(high speed)

Message terminator

LF or EOM during reception, LF + EOM during transmission.

Device class Complies with the USBTMC-USB488 device class specifications.
LAN Hardware IEEE 802,3 100Base-TX/10Base-T Ethernet

Auto-MDIX compliant.
IPv4, RJ-45 connector.

Compliant standards LXI 1.5 Core Specification 2011

Communication protocol VXI-11, HiSLIP, SCPI-RAW, SCPI-Telnet

Message terminator VXI-11, HiSLIP: LF or END during reception, LF + END during
transmission.
SCPI-RAW: LF during reception, LF during transmission.

Display 7-inch LCD
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Other functions

ltem

Specifications

Auto test

Auto execution by combining ACW, DCW, IR, and EC. For LC, a combination is
possible only using TC, PCC, and Patient.

Test condition
memory

Setup memory

Up to 51 test conditions (ACW, DCW, IR, EC, PD, LC) can be saved.

Program
(except LC tests)

Up to 100 program (ACW, DCW, IR, EC, PD) combinations, each containing 100
steps, can be saved.

Program
(LC tests only)

Up to 100 program (TC, PCC, Patient) combinations, each containing 100 steps,
can be saved.

Program memory
(except LC tests)

Up to 25 program (ACW, DCW, IR, EC, PD) combinations, each containing 100
steps, can be saved.

Program memory
(LC tests only)

Up to 24 program (TC, PCC, Patient) combinations, each containing 100 steps,
can be saved.

Test result memory

Records up to 1000 latest test result of independent tests and auto tests. These
are cleared when the power is turned off. Test results can be saved in CSV format
to a USB memory device.

System clock

For recording the calibration time and test times

Recordable time

Up to year 2038

Calibration period
setting

Displays a warning at power-on when the specified period passes. Select whether
to activate a protection function or only display a warning in the display area when
a warning occurs.

Measurement display

Maximum and minimum measurements can be displayed.

Normal

Displays measurements during a test. Maximum and minimum values are not held.

Maximum and
minimum value
display

Displays the maximum current measurement for withstanding voltage (ACW/DCW)
tests, the minimum resistance measurement for insulation resistance (IR) tests, the
resistance measurement or voltage measurement for earth continuity (EC) tests.

Test start Double Action When you press STOP, “READY” is shown for 0.5 seconds. A test starts only when
method you press START within this period.

Momentary Tests are only executed while the START switch is held down.

Start Long A test starts only when the START switch is held down for at least 1 second.
PASS judgment display time Set the time to hold the pass judgment result display (0.05 s to 10.00 s) or hold it
(Pass Hold) until STOP is pressed (Infinity).

STOP signal disable (Fail Mode)

It is possible to set the instrument so that fail judgment results and PROTECTION
mode cannot be released from a device connected to the SIGNAL I/O connector or
REMOTE connector.

Key lock

Lock the operation of the keys to prevent changing the settings or overwriting
memory or programs by mistake.
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Item Specifications

Protection functions If a protection function is activated during a test, the output is shut off and the test
is stopped immediately.

In an LC test, the power supply to the EUT is stopped, and the A and B terminals
are opened.

Conditions that cause a protection function to be activated are as follows.

Interlock Interlock is activated.
Power Supply There is an error in the power supply section.
Output Error An output voltage outside of the following range is detected.

ACW, DCW, IR test, PD test: +(10 % of setting + 50 V)
EC test: £(10 % of setting + 2 A)

Over Load An output power or output current outside of the following range is detected.
ACW: 550 VA, DCW: 110 W or 50 mA,

IR (7200 V test): 110 W or 25 mA, IR (-1000 V test): 2 mA,

EC: 240 VA, LC: AC LINE OUT current at approx. 15.7 A or power at 1600 VA.

Over Heat The internal temperature of the product is abnormally high.

Over Rating During a withstanding voltage test, an output current is generated for a length of
time that exceeds the output time limit (p.82).

Cal The preset calibration period is exceeded.

Remote The REMOTE connector is connected or disconnected.

Signal I/O There is a change in the SIGNAL I/O connector’s ENABLE signal.

Communication An internal communication error is occurring.

Over Range A value exceeding the maximum value of the measurement range is detected.

Measure An error is detected in the LC test measurement check.

Short A relay operation error is detected in an LC test.

Earth Fault When the grounding mode (GND) is set to Guard, abnormal current flows from the

high voltage output of this product to ground.

Scan I/F While scanning, the interface cable is disconnected. Or, the channel-assigned
scanner is not detected.
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General specifications

ltem

Specifications

Backup battery life

3 years (at 25 °C)

Environment

Installation location

Indoors, 2000 m or less

Spec guaranteed Temperature |5 °C to 35 °C (41 °F to 95 °F) (18°C to 28°C for partial discharge
range tests)
Humidity 20 %rh to 80 %rh (20%rh to 70%rh for partial discharge tests) (no
condensation)
Operating range | Temperature |0 °C to 40 °C (32 °F to 104 °F)
Humidity 20 %rh to 80 %rh (no condensation)
Storage range Temperature | -20 °C to 70 °C (-4 °F to 158 °F)
Humidity 90 %rh or less (no condensation)

Nominal voltage range (allowable

100 Vacto 120 V, 200 V to 240 V (90 Vac to 132V, 170 V to 250 V)

Power

supply voltage range)
Power
consumption

No load 100 VA or less
(READY state)
Rated load 800 VA max.

Allowable frequency range

47 Hz to 63 Hz

Insulation resistance
(between AC LINE and chassis)

30 MQ or more (500 Vdc)

Withstanding voltage
(between AC LINE and chassis)

1500 Vac, 1 minute, 20 mA or less

Earth continuity

25 Aac, 0.1 Q orless

Dimensions See p.311.

Weight TOS9300: Approx. 17 kg (37.5 Ib.), TOS9301: Approx. 18 kg (39.7 Ib.),
TOS9301PD: 22 kg (48.5 Ib.), TOS9302: Approx. 20 kg (44.1 Ib.),
TOS9303: Approx. 21 kg (46.3 Ib.), TOS9303LC: Approx. 22 kg (48.5 Ib.)

Accessories See p.4.

Electromagnetic compatibility1 2

Complies with the requirements of the following directive and standards.
EMC Directive 2014/30/EU
EN 61326-1 (Class A%)

EN 55011 (Class A3, Group 14)

EN 61000-3-2

EN 61000-3-3
Applicable under the following conditions
The maximum length of all cabling and wiring connected to the
product must be less than 2.5 m.
Shielded cables are being used when using the SIGNAL 1/0.
The high-voltage test lead TL31-TOS is in use.
Electrical discharges are applied only to the EUT.

Safety*1

Complies with the requirements of the following directive and standards.
Low Voltage Directive 2014/35/EU"2
EN 61010-1 (Class 1%, Pollution Degree 26)

N

Does not apply to specially ordered or modified products.

2 Only on models that have CE/UKCA marking on the panel.
This is a Class A instrument. This product is intended for use in an industrial environment. This product may cause
interference if used in residential areas. Such use must be avoided unless the user takes special measures to reduce
electromagnetic emissions to prevent interference to the reception of radio and television broadcasts.

4 This is a Group 1 instrument. This product does not generate and/or use intentionally radio-frequency energy, in the form of
electromagnetic radiation, inductive and/or capacitive coupling, for the treatment of material or inspection/analysis purpose.

5 This is a Class | instrument. Be sure to ground this product's protective conductor terminal. The safety of this product
is guaranteed only when the product is properly grounded.

6 Pollution is addition of foreign matter (solid, liquid or gaseous) that may produce a reduction of dielectric strength or
surface resistivity. Pollution Degree 2 assumes that only non-conductive pollution will occur except for an occasional
temporary conductivity caused by condensation.
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External dimensions
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TOS9303LC
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Appendix

Default Settings and Reset Settings

Factory default settings are indicated in the following tables. All items that have the check mark in the
“Reset” column are returned to their factory default values upon reset.

Withstanding voltage (ACW/DCW), insulation resistance (IR) test conditions

Applicable models for AC withstanding voltage (ACW): All models

Applicable models for DC withstanding voltage (DCW): [IEEEID, EENEE), BEEREND,
Applicable models for insulation resistance (IR): [EELLID, BEED. DY, BEEREDD,

AC DC IR Parameter Factory default Reset
W W
v 4 v Test voltage oV v
v v v Limit voltage ACW: 5500 V
DCW: 7500 V 4
IR: 1020 V
4 4 —  Start/End Voltage 50 % v
v v —  Start Volt State OFF v
v 4 —  End Volt State OFF v
- - v Start voltage OFF v
4 - —  Frequency 50 Hz 4
v v v Upper limit ACW/ DCW: 0.01 mA v
IR: OFF
v 4 v Lower limit ACW/ DCW: OFF v
IR: 0.001 GQ
- v v Auto setting of the judgment delay (Delay Auto) OFF (Judge Delay: 0.1 s) v
v 4 v Testtime 02s v
v v v Voltage rise time 0.1s v
v 4 — Voltage fall time OFF 4
- 4 v Discharge time 0.0s v
- v v" Discharge when interlock is activated (Discharge ON v
Interlock)
v v —  Current detection response speed (Filter) LPF, Slow v
4 4 v Grounding mode (GND) Low 4
v - —  Current measurement mode (Current RMS) TrueRMS v
v v —  Voltage measurement mode (Volt Measure) ACW: RMS v
DCW: Average
v v v Peak value display (Display Peakhold) OFF v
- - v" Using the low-pass filter OFF 4
v - —  Offset (Offset Real, Offset Imag) OFF v
- v v Offset OFF 4
v 4 v' Scanner setting All open 4
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Appendix | Default Settings and Reset Settings

Earth continuity (EC) test conditions

Applicable models: [EELEIN, IEETEND.,

AC DC Parameter Factory default Reset
v v Test current 3.0A 4
4 v Limit current 42.0A v
v - Frequency 50 Hz v
v v Upper limit 0.1000 Q v
v 4 Lower limit OFF v
v v Test time 02s 4
v v Current rise time 0.1s v
4 v Current fall time OFF 4
v v Terminal wiring method (Terminals Wire)  4Wire 4
\4 4 Contact check OFF v
v v Peak value display (Display Peakhold) OFF v
4 4 Offset OFF 4

Partial discharge (PD) test conditions

Applicable models:

Parameter Factory default Reset
Test voltage (Test Voltage/2nd Test Voltage ) oV v
Limit voltage 5500 V v
Step Voltage ov v
Voltage Pattern Ramp v
Frequency 50 Hz v
Upper limit of electric charge (Upper Coulomb) 10000 pC v
Reference upper limit of discharge count (Upper Pulse Count) 1 v
Threshold for discharge (Pulse Count Threshold) 25 % v
Test time (Test Time/2nd Test Time) 10s v
Step time 10s v
Voltage rise time (Rise Time) 10s v
Voltage fall time (Fall Time/2nd Fall Time) 10s v
Measurement range (Range) 10000 pC v
Electric charge for detecting discharge inception voltage 1000 pC v
(Inception Voltage)

Electric charge for detecting discharge extinction voltage 1000 pC v
(Extinction Voltage)

Band Pass Filter 160 kHz v
Low-pass filter OFF v
Voltage Measure RMS v
Electric charge peak value display (Display Peakhold) OFF v
Electric charge calibration (Precalibration) Every v
Graph scale setting (Graph Scale) Fix v
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Parameter Factory default Reset

Display of discharge inception voltage/discharge extinction ON v

voltage (Inc/Ext-Volt Marker)

Graph axis setting (Graph Format) Q-t 4

Leakage current (LC) test conditions
Applicable models:

Parameter Factory default Reset

Touch current  Network A v

(T0) Polarity of the power supply line Normal v
Single fault mode (Condition) Normal 4
Probe connection destination Enc-PE v
Output from the 110% terminal (110% OFF v
OuT)
Upper limit 0.1000 mA v
Lower limit OFF v
Judgment delay (Judge Delay) OFF v
Test time 1s 4
Measurement range Auto v
Measurement mode (Measure Mode) RMS(AC+DC) 4
Voltmeter band expansion (VoltMeter Normal v
BandWidth)
Peak value display (Display Peakhold) OFF v
Offset OFF 4
Voltage conversion (Conv Voltage) OFF v
Checking the EUT operation (Line OUT) OFF 4

Protective Network PCC-1 v

gﬁ:il:]ft(ogcc) Polarity of the power supply line Normal v
Single fault mode (Condition) Normal 4
Upper limit 0.1000 mA 4
Lower limit OFF v
Judgment delay (Judge Delay) OFF 4
Test time 1s v
Measurement range Auto v
Measurement mode (Measure Mode) RMS(AC+DC) v
Voltmeter band expansion (VoltMeter Normal v
BandWidth)
Peak value display (Display Peakhold) OFF v
Offset OFF 4
Voltage conversion (Conv Voltage) OFF v
Checking the EUT operation (Line OUT) OFF v
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Parameter Factory default Reset
Patient Network | (fixed) v
lceuarl::r?te Polarity of the power supply line Normal 4
(Patient) Single fault mode (Condition) Normal v
Probe connection destination Pt-PE v
Output from the 110% terminal (110% OFF v
OuT)
Upper limit 0.1000 mA 4
Lower limit OFF v
Judgment delay (Judge Delay) OFF v
Test time 1s 4
Measurement range Auto 4
Measurement mode (Measure Mode) RMS(AC+DC) v
Voltmeter band expansion (VoltMeter Normal v
BandWidth)
Peak value display (Display Peakhold) OFF v
Offset OFF 4
Voltage conversion (Conv Voltage) OFF v
Checking the EUT operation (Line OUT) OFF v
Meter mode Network A v
(Meter) Measuring across terminals A and B (A-B Network ,
Terminal)
SELV setting 300V v
Measurement range Auto v
Measurement mode (Measure Mode) RMS(AC+DC) v
Offset OFF 4
Output from the 110% terminal (110% OFF v
OuT)
Polarity of the 110% output Normal 4
Auto test (AUTO) settings
Parameter Factory default Reset
Registered programs None -
Program selection No selection 4
Memory function
Parameter Factory default Reset
Setup memory Empty memory -
Test result None v
User’s Manual TOS93 Series
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Appendix | Default Settings and Reset Settings

Parameter Factory default Reset
Power On Resume -
Watch Dog Disable -
Delay 60 s -
Screen Saver Disable -
Delay 60 s -
Key - -
Lock Level High -
Calibration - -
DUE 12 months -
Protection Keep Disable -
Beeper - -
Key Enable -
Protection Enable -
SCPI Error Enable -
Volume Pass 3 -
Volume Fail 5 -
Fail Mode Disable -
Double Action Disable -
Start Long Disable -
Momentary Disable -
Pass Hold 02s -
Status Output - -
Upper Fail Disable -
Lower Fail Disable -
H.V ON Disable -
Pass Disable -
Power ON Disable -
Protection Disable -
Ready Disable -
Test Disable -
Signal I/O - -
Step END Judgment Disable -
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Interface settings

Parameter Factory default Reset
IP Address - -
Method Automatic v
IP Address - -
Subnet Mask - -
Default Gateway - -
DNS Server - -
DNS Server 1 0.0.0.0 -
DNS Server 2 0.0.0.0 -
WINS Server - -
WINS Server 1 0.0.0.0 -
WINS Server 2 0.0.0.0 -
Host name & Services - -
Desired Hostname Model name and serial number -
Desired Description KIKUSUI XXXX Electrical Safety Analyzer a
(XXXX is the model name) and serial number
Dynamic DNS Enable v
mDNS Enable v
NetBIOS Over TCP/IP Enable v
Auto Clock Adjustment - -
NTP Server Hostname ntp.nict.jp -
Auto Adjustment Enable -
RS232C Settings - -
Bitrate 19200 -
Data Bits 8 -
Stop Bits 1 -
Flow Control None -
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Stray Capacitance of AC Withstanding Voltage Tests

During AC withstanding voltage tests, current also flows in the stray capacitance of items such as the test
leads and tools. The following table shows a summary of the current running through the stray capacitance
due to the output voltage.

Measurement environment Output voltage

1kV 2kV 3kV  4kV 5kV
When a lead wire 350 mm long is hung in air (typical value) 2 uA 4 uA 6 JA 8 pA 10 pA
When the supplied lead wire TL31-TOS is used (typical value) 16 yJA 32 yA 48 pA 64 pA 80 pA
Per high voltage scanner (typical value, excluding the test lead) 22 yA 44 pA 66 yA 88 pA 110 pA

Particularly when performing high-sensitivity, high-accuracy measurement or when using the optional high
voltage scanner (p.330), the effects of current running through the stray capacitance must be removed by
referring to the following methods.

+ If you set the grounding mode (GND) to low, add the current running through the stray capacitance to
the upper and lower limits, or use the offset function.

+ Set the grounding mode (GND) to Guard.

AWARMNG * If there is a possibility that the EUT or tools and the like will be grounded or if you
are uncertain, do not set GND to Guard. Doing so is extremely dangerous because
the ammeter will be shorted and will not be able to measure current.

* If you set GND to Guard, do not connect measuring instruments that are grounded
at one end (e.g., Kikusui 149-10A High Voltage Digital Voltmeter, TOS1200 Current
Calibrator) to this product. Doing so is extremely dangerous because the ammeter
will be shorted and will not be able to measure current.

TOS93 Series User’s Manual

321



Appendix

Timing Charts

Typical examples of timing charts are provided below.

Contact check operation

B Setting conditions

Model: TOS9301 (connect a high voltage scanner)
Contact Check: ON

CH1 to CH4 of the scanner: Low

Rise Time: ON

Test Time: ON

Start the test with the SIGNAL I/O

START ~ |

@

H.V ON

@

TEST

(3) “4) ®)

1CH High

1CH Low 1 [
6) (7)

2CH High

2CH Low | [

)

3CH High

3CH Low | [

G

4CH High

4CH Low | [
(7)

No. Description No.  Description

(1) 5 ms min. (5) Varies depending on the EUT

(2)  Approx. 180 ms’ (6)  Approx. 50 ms"!
(3) Rise Time (7)  Approx. 30 ms’!
4) Test Time

1 TYP (typical value)
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ACW test (PASS judgment)

B Setting conditions

Model: TOS9301
Rise Time: ON
Test Time: ON
Fall Time: ON
Pass Hold: 50 ms
No load (waveform monitoring with a high voltage probe), start the test with the SIGNAL I/O.

Appendix | Timing Charts

START ~ |

(1)

H.V ON

@)

TEST

(©)

4)

Output An[\np

A
PASS
(7) (8)
READY I
©
No. Description No. Description
(1) 5 ms min. (6) Fall Time
(2)  Approx. 20 ms' (7)  Approx. 5ms”!
(3)  Approx. 30 ms™! (8)  Pass Hold
(4) Rise Time (9)  Approx. 2 ms"
(5) TestTime

TOS93 Series

1 TYP (typical value)
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ACW test (FAIL judgment)

B Setting conditions

Model: TOS9301

Rise Time: ON

Test Time: OFF

Pass Hold: 50 ms

No load (waveform monitoring with a high voltage probe), start the test with the SIGNAL I/O.

START |

1)

H.V ON

)

TEST

©)

ST

STOP
(1)
Upper-FAIL
or
Lower-FAIL ‘(23 ‘(g)’
READY ___| .
(6)
No. Description No. Description
(1) 5ms min. 4)  Approx. 5ms’!
(2)  Approx. 20 ms' () Approx. 5 ms™!
(3) Rise Time (6)  Approx. 6 ms"

1 TYP (typical value)
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ACW test (interlock)

B Setting conditions

Model: TOS9301

Rise Time: ON

Test Time: OFF

No load (waveform monitoring with a high voltage probe), start the test with the SIGNAL I/O. Abort test
with an interlock operation.

START |

(1)

H.V ON

TEST

INTERLOCK

PROTECTION

11
a1

) (8)

STOP
(1)
READY |
9)
(10)
No. Description No. Description
(1) 5 msmin. (6) 5 msmin.
(2)  Approx. 20 ms' (7)  Approx. 0.5 ms"
(3)  Approx. 20 ms™ (8)  Approx. 10 ms™
(4) Rise Time (9)  Approx. 90 ms”
() Approx. 10 ms™ (10)  Approx. 100 ms™’

1 TYP (typical value)

TOS93 Series User’s Manual 325



Appendix

Example of partial discharge test

Applicable model:
This section explains how to perform tests in conformity with EN50178.

Calculating the setting

Before the test, calculate the test voltage to apply to the EUT, the electric charge for detecting the
discharge extinction voltage, and the limit voltage.

B Rated voltage of the partial discharge test

When the EUT is in a steady-state condition, measure the maximum repeating peak voltage of the two
isolated circuits using an oscilloscope or the like. The sum of the maximum repeating peak voltages is the
rated voltage.

B Discharge extinction voltage limit

Calculate as follows.

Ve =Vtx 1.25+ /2 =Vt x 0.884 Vrms

Ve: Discharge extinction voltage limit
Vt: Rated voltage of the partial discharge test

B Maximum application voltage

Calculate as follows.

Vmax = Vr x 1.875 + /2 = Vr x 1.326 Vrms

Vmax: Maximum application voltage
Vr: Rated isolation voltage of the EUT

Performing a pre-test inspection

Partial discharge tests according to the EN50178 require the entire test environment to be inspected
before testing.

(NOTE) In EN50178, this inspection is described as “calibration,” but this document will refer to it as
“inspection.” This is because this inspection can be confused with the periodic calibration of
the instrument or the electric charge calibration performed before testing.

Check that the environment is not too far off from 23 °C and 50 % humidity.
EN50178 recommends that tests be performed in this environment.
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Obtain a capacitor with the same level of impedance as the EUT and that does not
produce partial discharge at the maximum test voltage.

If you cannot obtain this capacitor, use an EUT that does not produce partial discharge. If the
appropriate EUT cannot be obtained, do not use any EUT.

Use the capacitor you obtained as the EUT, and perform an electric charge
calibration .

If you are not using an EUT, leave the test leads open.
For details on electric charge calibration, see “Precalibration” (p.127).

After electric charge calibration, set the following test conditions.
For the procedure to set test conditions, see “Set test conditions” (p.708).

Test condition Setting

Test Voltage The voltage determined in “Maximum application voltage” (p.326).
Voltage Pattern Ramp

Frequency 50 Hz

Upper Coulomb 50 pC (= 100.0 pC)
Upper Pulse Count OFF

Test Time 2s

Rise Time 10s

Fall Time 10s

2nd Test Time OFF

Range 100 pC

Inception Voltage 10 pC (= 100.0 pC)
Extinction Voltage 10 pC (£ 100.0 pC)

Press START.
The test starts.

As a result of the test, check that the maximum partial discharge electric charge is
no more than 5 pC.

If a pass judgment is made, the inspection is complete.

(NOTE)

If “PASS” is not displayed, check the following, and perform the test again.
« If there is dust or stain on the EUT, clean it.
« If the TOS9301PD is not grounded, connect it properly.

« If the temperature and humidity are off from 23 °C and 50 % by great amounts, regulate
the environment using air conditioners and the like.

« If there are noise sources nearby, remove them.

« If there are noise sources in the same power supply line, take measures such as removing
them or changing to another power supply line.

After taking the measures above, repeat the test several times.

TOS93 Series
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Performing tests

After pre-test inspection, perform the test by following the procedure below.

1

GO N

(=7

o ~l

User’s Manual

Set the following test conditions.
For the procedure to set test conditions, see “Set test conditions” (p.708).

Test condition Setting
Test Voltage oV
Limit Voltage The voltage determined in “Maximum application voltage” (p.326).
Voltage Pattern RISE
Frequency 50 Hz
Upper Coulomb OFF
Upper Pulse Count OFF
Test Time OFF
Rise Time 0.1s
Fall Time OFF
Range 100 pC
Inc/Ext-Volt Marker ON

Inception Voltage 10 pC (= 100.0 pC)

10 pC (< 100.0 pC)

Extinction Voltage

Press START.
The test starts.

Press Test Level.
Use the rotary knob to gradually increase the voltage from 0 V.

When the partial discharge electric charge exceeds 10 pC while the voltage is being
increased, stop increasing the voltage, and read the voltage on the display.

This voltage is the start voltage. If the voltage exceeds the maximum application voltage and a
protection function is activated before the electric charge exceeds 10 pC, the test is successful.

Start increasing the voltage again. Increase the voltage to 10 % higher than the start
voltage.

Then, gradually decrease the voltage down to 0 V.

After finishing the test, press MEMORY > Result to check the discharge extinction
voltage.

The Extinction Voltage column in the test result list indicates discharge extinction voltage. If the
extinction voltage is Discharge extinction voltage limit (p.326) or more, the test is successful.
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Appendix | Example of partial discharge test

Performing an alternative test

TOS93 Series

The test complying with EN50178 is inefficient because it must be performed manually. Here, we propose
an alternative test method. This method makes the criteria for passing more stringent, but for EUTs with
more than enough insulation performance, the test time can be reduced.

i

Estimate the start voltage by using a method described in “Performing tests”

(p-328) or the like.

Set the following test conditions.
For the procedure to set test conditions, see “Set test conditions” (p.708).

Test condition Setting
Test Voltage Estimated start voltage x 1.15
Limit Voltage The voltage determined in “Maximum application voltage” (p.326).

Voltage Pattern

Ramp

Frequency 50 Hz
Upper Coulomb OFF
Upper Pulse Count OFF
Test Time 2s
Rise Time 10s
Fall Time 10s
Range 100 pC

Inception Voltage

10 pC (< 100.0 pC)

Extinction Voltage

10 pC (< 100.0 pC)

Press START.
The test starts.

After the test is complete, check that the discharge inception voltage is no more
than 90 % of the voltage applied during the test.

If the discharge inception voltage exceeds 90 % of the applied voltage, increase Test Voltage in
the test conditions by about 5 %, and perform the test again.

If step 4 is confirmed, and the judgment result is pass, the test is successful.
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Options

This product has the following options.
For information about options, contact your Kikusui agent or distributor.

» High voltage scanner (TOS9320)

* Remote control box (RC01-TOS/RC02-TOS)

» DIN adapter cable (DD-5P/9P)

+ High voltage test probe (HP0O1A-TOS/HP02A-TOS)
» Warning light unit (PL02-TOS)

* Multi-outlet (OT01-TOS)

+ Brackets (KRB3-TOS/KRB150-TOS)

High voltage scanner

The TOS9320 high voltage scanner distributes the test voltage from this product to up to 16 channels of
test points in a ACW, DCW, or IR test. This saves power when testing electric/electronic devices and
components that have multiple test points and enables highly reliable tests.

+ A single high voltage scanner expands an output to four channels. Each channel can be set to an
electric potential of your choice (high, low, or open), and any of the four test points can be tested.

+ Up to four high voltage scanners (16 channels) can be connected to a single TOS93.
» The output of each channel and the contact between each test point can be verified.

(NOTE) High voltage scanners cannot be used in PD tests.

BIKIKUSDY  Tosg320

X —
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Remote control box

The RC01-TOS/RC02-TOS remote control box can be used to remotely control the starting and stopping
of ACW, DCW, or IR tests. One model is for use with one hand, and the other model is for use with two
hands. A DIN adapter cable (p.331) is required to connect to the TOS93.

RCO01-TOS (one hand)

DIN adapter cable

The DD-5P/9P DIN adapter cable (5 pin to 9 pin) is for connecting the following option products to the
TOS93.

* Remote control box(RC01-TOS/RC02-TOS)
+ High voltage test probe(HP0O1A-TOS/HP02A-TOS)
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High voltage test probe

The HPO1A-TOS/HPO2A-TOS high voltage test probe is for outputting test voltages in ACW and DCW
tests. The probe has to be operated with both hands to output the test voltage. This prevents the test
voltage from being output inadvertently. A DIN adapter cable (p.3317) is required to connect to the TOS93.

AWARNWG The maximum rated voltages of the HP01A-TOS/HP02A-TOS are 4 kVac and 5 kVdc.
For safety reasons, set the product’s limit voltage (p.56) to limit the applied voltage.

Warning light unit

The PL02-TOS warning light unit indicates that a test is in progress or other statuses. You can view the
status from a distance.
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Multi-outlet

Applicable model:

The OT01-TOS multi-outlet when connected to the AC LINE OUT terminal block for the EUT power supply
enables connection to major plugs used around the world.
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Brackets

Brackets are rack mounting options. There are two types of brackets: EIA standard and JIS standard.

+ KRB3-TOS: EIA inch rack Standard
+ KRB150-TOS: JIS millimeter rack standard

Removing the feet

We recommend that you keep all pieces that you remove from the product. You will need these pieces if
you remove the product from the rack.

Pry the pins off with a
flat-blade screwdriver.

1 Pry off the pins holding the legs (four locations) with a flat-blade screwdriver.

Remove the legs (four locations).
This completes the removal.

Attaching the rack adapter or bracket.

(NOTE) When mounting the product on a rack, be sure to use support angles (auxiliary brackets) to
safely support the product.

For information on rack mounting, see the operation manual of the relevant bracket.

KRB150-T
50-TOS
I :*;%‘5 ‘

KRB3-TOS

‘
100 (3.94)
149 (5.87)

132 (5.20)
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Troubleshooting

This section introduces troubleshooting measures. Typical symptoms are listed. Check whether any of the

items listed below apply to your case. In some cases, the problem can be solved quite easily.

If none of the items apply to your case, we recommend that you initialize the product to its factory default
settings (p.275). If following the remedy does not solve your problem, contact your Kikusui agent or

distributor.

B The power does not turn on.

Symptom Possible cause Remedy See
The product does not The power cord is disconnected. Check the power cord connection. p.25
operate when the POWER - - -
switch is turned on. Interlock is activated. Release the interlock. p.239

(TOS9303LC only) The power cord  Connect the power cord to the AC  p.25

for the TOS9303LC is connected to  INPUT inlet.

the AC LINE IN inlet for supplying

power to the EUT.
(TOS9303LC only) Power The power input fuse for the EUT is  Replace the fuse. p.283
is not supplied to the EUT. blown.

Power is not supplied to the AC LINE Connect the power cord for the p.41

IN inlet for the EUT. EUT to the AC LINE IN inlet, and

supply power.
B Unable to control from the panel.
Symptom Check Remedy See
Front panel key |1 KeyLock /3 KeyLaci/| 3 keytock is The keys are locked. Hold down p.262
operations are not displayed in the upper right of the KEY LOCK to release the key lock.
accepted. display.
“REMOTE” is shown in the The product is being controlled -
display. remotely. Press LOCAL to control
the product from the front panel.

The product does not A local lockout (LLO) remote Use a communication command to  Interface
switch to local mode even control command was sent. clear LLO command. Manual

when | press the LOCAL
key.
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B Unable to start a test

Symptom Possible cause Remedy See
“PASS,” “Upper-FAIL,” or A judgment result is displayed. Press STOP to clear the judgment  —
“Lower-FAIL” is result.

displayed.

“PROTECTION" is A protection function is activated. Clear the protection mode. p.23
displayed.

“Contact-FAIL” is When a scanner was connected Connect the test leads properly. p.29
displayed. with Contact Check set to on, a bad

test lead connection was detected.
(TOS9303LC only) The test leads When Probe is set to Enc-Liv or p.139

are grounded when the touch Enc-Neu, connect the test leads to a
current (TC) test condition Probe is  location on the EUT that is not
set to Enc-Liv or Enc-Neu. grounded.
“Calibration-FAIL” is (TOS9301PD only) A partial discharge Perform precalibration. p.127
displayed. test started despite the precalibration
that has been unperformed or failed.
Testing does not begin A test lead is connected to the Remove the test lead, or press the —
when the START switch REMOTE connector. START switch on the test lead.
is pressed.

If [@startiond or [gibBL Act| appears in the Start the test properly, or set Double p.266
upper right of the display, Double  Action and Start Long to off.

Action or Start Long in set to on in

the CONFIG settings.

A STOP signal is applied to SIGNAL Turn off the STOP signal. p.242
1/0.

The SIGNAL I/O ENABLE signalis ~ Set the ENABLE signal to high level. p.242
set to low level.

(TOS9303LC only) In an LC test, Set Line OUT to off. p.282
Line OUT is set to on.

B Unable to measure

Symptom Possible cause Remedy See
The measured values are The test leads are connected to the Connect the test leads properly. -
abnormal. wrong terminals.
(TOS9303LC only) Use the correct measurement circuit —
A wrong measurement circuit network as specified by the standard
network is being used. to make the measurement.
(TOS9303LC only) Turn off Conv Voltage when -
Voltage conversion (Conv Voltage) measuring the voltage supplied to
is set to on. the EUT.
(TOS9303LC only) Set the judgment delay (Judge -
Unstable data when the EUT is Delay) to an appropriate value.
starting is being measured.
Test data for pass The pass judgment result display is  Set the Pass Hold time to an p.267
judgments cannot be cleared immediately. appropriate value.
saved.

Judgments do not begin.  Judgment delay (Judge Delay) is Judgment begins after the Judge -
set. Delay elapses. Set Judge Delay to
an appropriate value.

Testing does not finish. The test timer is set to off. The test continues until the STOP -
switch is pressed. Turn the test timer
on, and set an appropriate timer
value.

336 User’s Manual TOS93 Series



Index

A

ACCESSOMIES ..eiiieiuiieiieeseitiieee e e steeee e e stnetee e e esnnnbeeae e snnees 4
ACW . 29, 53, 279
and Configuration............cccooe i 258
AUTO oo e 215
AUIO ST e 215
B

battery replacement .............coooii i 283
DEEP SOUNT ...oeiiiiiiiee e 264
(o

calibration.........ccooooviiiiiiiii 263, 284
Calibration-FAIL .........ccooiiiiiiie e 336
CaANCEL ... 49
character iNput ... 49
CLEAR ..ot 49
COMPONENE NAMES....cuiiiiiiiieeeieeeeeee e eeaes 12
CONfIQUIE....cc e 258
Contact-FAIL .......ooie e 79
CUSOT KBYS ...ttt 49
D

DANGER LED......ccooiiiiiieieicee e 19
date/time setting.........cccovviiiiiiiiii e 273
DCW . 29, 53, 279
default settings........cccoiiiini 275, 315
device information ...........ccco oo 278
discharge time..........coooiiii e 21
AISPlAY e 15
E

earth continuity test.............cccoooi. 34, 90, 280
EC s 34, 90, 280
ESCAPE.... ..ottt 49
external dimensions ... 311
F

factory default settings ..........ccccoeeeciiieiiicnenen. 275, 315
L= 1LV 22, 335
flat probe ......oooevieii 45
fUNCHION @rea .......cocviiiiie e 47
fUNCHON KEYS ..o 47
FUSE 1t e 283
H

HOME/FUNC ...t 46
|

10 1S] o1=Y 14 o] o I 279
insulation resistance test.............ccccccviiennns 29, 53, 279
insulation transformer...........ccccci i 41
INEIfACE ..o 270
interface settings...........cccevve i 270

TOS93 Series

INEEIIOCK ... 239
IP @ddress ....oooiiiiiiiie e 278
IR e 29, 53, 279
K

KEY LOCK.... ottt eee e 262
KEY [OCK ...ttt 262
Keyboard.........ooieieii 49
L

L e e e 51, 281
leakage currenttest..........cccoiiiiiiiiiiii 51, 281
[0 17 335
JOCK e 262
M

MEMORY ..ot 249
INEIMOIY ...ttt eee ettt ee s e ette e e e s stte e aeestaaeae e s sansaeaeennns 249
Y12 (=] PRSP 201
Meter MOde ........coeiiiiiiiiiie e 201
N

NUMETIC INPUL ... e 49
NUMETIC KEYPAd .....oooiiiiiiiiie e 49
o

OPLIONS e 330
output limit ... 82, 101
P

panel Operation.............couuveeiiiiniieeen e 46
panel settings at startup .........ccoccceiiieeenini e 259
partial discharge test ..........c..coocveevieninenn. 38, 108, 326
Patient .........ccccoovieiiiec 41, 178, 281
patient leakage current test .............ccc....... 41, 178, 281
patient measurement current.............ccccceeeeeiiiiennen. 182
PCC e 41, 159, 281
P e 38, 108
POWET CO ...ttt ettt ettt 25
POWET ON/OFf ...t 26
POWER SWItCh .......cuooiiiiiiiciieccee e 27
Precalibration...........cccccccv i 127
o] goTe] =10 o TP 215, 217
PROTECTION .....oooiiiiiiie e 23
protection fUNCHONS ........ccuviiiiiiiiie e 23
protective conductor current test ................ 41, 159, 281
R

raCk MOUNT.......oiii e 334
FESE e 276
reset Settings ... .o 315
rotary KNOD..........ooiiiiie e 49

User’s Manual

337



338

S

SANILIZE eeveee e 275
Save as (Test Result) .........ccocvvviiiiniiini e 253
SCANNET e 79—81
L= Tor= o1 1= S 330
SCPI EITON ..ot 272
SCIEEN SAVEN ...uvuvieieiieiieieeieerereeeaaaaaaaeasassasaeasasnsnsennnnes 261
LT [T o Lot USRI 215
serial NUMDET ... 278
SEIUP MEMOIY ...uviiiiiiiiie e 249
SHiIEId DOX..iiie e 32
SIGNAL IO 235
SPECIfiCatioNS .......evveeeiece e 285
(53 Y o J U, 215, 220
stray capacitanCe...........ccceveiiiieeii i 321
sub-function area.........cccoceeeeiiiiiiie e 47
SYSTEM . e 258
system settings ... 258
T

T e 41, 134, 281
test conditions, SAVING ........cooiiiiiieiiiie e 249
teSt MO ...eiiei e 51
The firmware VErsion ..........cccccevveeeiiee e e, 278
time setting .....ooooviii i 273
TIME ZONE ...t 273
touch currenttest........ccccceeveiiieieiiee 41, 134, 281
troubleshooting ... 335
V)

UPdating ...ooo e 277
USB e 49, 249, 254, 277
Vv

A=Y 51 (o] o OSSR 278
W

withstanding voltage test ............ccccceiienne 29, 563, 279

User’s Manual

TOS93 Series






If you find any misplaced or missing pages in the manuals, they will be replaced. If the
manual gets lost or soiled, a new copy can be provided for a fee. In either case, please
contact your Kikusui agent or distributor. At that time, inform your agent or distributor of
the “Part No.” written on the front cover of this manual.

Every effort has been made to ensure the accuracy of this manual. However, if you have
any questions or find any errors or omissions, please contact your Kikusui agent or
distributor.

After you have finished reading this manual, store it so that you can use it for reference
at any time.

KIKUSUI ELECTRONICS CORP.

1-1-3 Higashiyamata, Tsuzuki-ku, Yokohama,
224-0023, Japan

Phone:  +81-45-482-6353
Facsimile: +81-45-482-6261

www.kikusui.co.jp/en/
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