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OPERATION MANUAL
WITHSTANDING VOLTAGE TESTER

TOS5052

DANGER
This Tester generates high voltage.
 Any incorrect handling may cause death.
 Read Chapter 2 “WARNINGS AND CAUTIONS 

FOR OPERATION THE TESTER” in this manual 
to prevent accident.

 Keep this manual near the tester for easy 
access of the operator.



Use of Operation Manual

• Please read through and understand this Operation Manual before operating the product.  After reading,
always keep the manual nearby so that you may refer to it as needed.  When moving the product to another
location, be sure to bring the manual as well.

• If you find any incorrectly arranged or missing pages in this manual, they will be replaced.  If the manual it gets
lost or soiled, a new Operation Manual can be purchased.  In either case, please contact your Kikusui agent,
and provide the "Part No." given on cover.

• This manual has been prepared with the utmost care; however, if you have any questions, or note any errors or
omissions, please contact your Kikusui distributor/agent.

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©1998-2004 Kikusui Electronics Corporation

Printed in Japan.































TOS5052 Introduction xiii

7. A large color display

The TOS5052 has a large color VACUUM FLUORESCENT DISPLAY. It is a wide
viewing angle type of display with high intensity, and clearly indicates information
in clearly readable large letters and in color annunciators. The indicated information
includes test conditions, instrument status, readback current, result of pass/fail
judgement, etc., assisting you to conduct your tests accurately and efficiently.

8. Analog/digital voltmeters

The TOS5052 is furnished with an analog voltmeter (±5% full-scale) and a digital
voltmeter (±1.5% full-scale).  The analog voltmeter serves as an output indicator
and the digital voltmeter as a high-precision output voltmeter for accurate and
prompt testing.

(Neither analog nor digital voltmeters can be used to measure any external voltages
that are present outside the TOS5052.  An attempt to apply an external voltage to
their output terminal would cause fatal damage to the TOS5052.)

9. A digital ammeter

The TOS5052 has a digital ammeter to measure the current that flows through the
DUT (device under test).

10. A window comparator for pass/fail judgement

The TOS5052 has a window comparator for pass/fail judgment with reference to
both upper (U) and lower (L) criteria (cutoff current). The comparator generates a
FAIL signal when the measured current that flows through the DUT is greater than
the preset upper limit criterion or even when it is less than the preset lower limit
criterion. The L FAIL detection function contributes to improve the test reliability by
detecting open-circuiting or imperfect contacting of the test leadwires. Separately for
each of U type and L type of fail, the TOS5052 indicates a fail annunciator message
on its display and delivers a fail event signal, allowing you to immediately find out
the type of the fail.

You can preset the upper limit and lower limit currents (cutoff currents) mutually
independently of each other (0.1mA to 110mA, AC).

11. A digital timer

The timer allows you to preset the period during which the test voltage is to be
applied to the DUT. The preset range is 0.3 to 999 seconds. When the timer function
is ON, the preset period is decremented and the timer indicates the remaining period;
when it is OFF, time is incremented and the timer indicates the elapsed period.

12. Remote control provision

The tester has provisions for remote start/stop control operation. That is, it has a 5-pin
DIN connector (for the optional Remote Control Box or High Voltage Test Probe) on
its front panel and a 14-pin Amphenol connector on its rear panel. The remote control
function, together with the status signal function, will help you conduct efficient
automatic labor-saving tests.













TOS5052 SETUP 1-5

■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.

1.3 Checking AC Line Voltage

The AC line requirements of the TOS5052 are as follows.

• Voltage tolerance range : 90 V to 110 VAC
• Allowable frequency range : 45 Hz to 65 Hz

The TOS5052 might not only malfunction but also develop a mechanical breakdown
at AC line voltage outside the above range.  Make sure that the TOS5052 is run
within the specified AC line voltage range.

• Do not use the AC power cable that comes with the product as a AC
power cable for other equipment.

The TOS5052 is available in three models with different AC line requirements.
Contact your Kikusui agent.

1.  104 to 125 VAC (110/120VAC model)
2.  194 to 236 VAC (220VAC model)
3.  207 to 250 VAC (230/240VAC model)

WARNING

• The AC line voltage must be adjusted only by the Kikusui-
qualified service engineer.

Before turning on the TOS5052, make sure that the AC line voltage is set up
correctly.  The AC line voltage setting (labeled SETTING SUPPLY) is indicated on
the rear panel.  No mark indicates the default 90/110 VAC setting.

The AC line voltage of the TOS5052 is set at the factory or by a qualified service
engineer.  If the AC line voltage range is altered, a mark is placed on the left of the
voltage label.

FUSE
250V

STANDARD 90V-110V

104V-125V

194V-236V

207V-250V

SETTING SUPPLY

15A
SLOW

6.3A
SLOW

Table 1-2 SETTING SUPPLY Label (90/110 VAC Model)
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2) Initial Setup Procedure

1.- Make sure that the POWER switch is in the OFF position.

2.- Connect the AC input power cable (supplied as an accessory) to the AC LINE
connector on the rear panel.

3.- Connect other end of the AC input power cable to an AC line outlet of the
correct voltage.

4.- Keeping the SHIFT key pressed, press the POWER switch.  The Vacuum
Fluorescent Display will start illuminating, indicating that power has been
turned ON.

 (The DC illuminator turns on but it has nothing to do with the operation of the
TOS5052.)

5.- Release both SHIFT key and POWER switch.

6.- Within several tens seconds from the above, the Version Number and Model
Number of the TOS5052 will appear on the display screen.  The three digits on
the left hand side indicate the version number; those on the light hand side are
of the three least-significant digits of the model number.

7.- The initial test setup data will appear on the screen.

If no messages at all appear on the screen when more than 60 seconds has
elapsed from the above, repeat the procedure all over again from its beginning.

3.3 Checking the Tester Operation

The TOS5052 will generate no output unless you reset protection using the interlock
function for the SIGNAL I/O connector on the rear panel.  Run your TOS5052
tentatively using the attached 14-pin Amphenol plug.

WARNING

• Pins 9 and 14 of the 14-pin Amphenol plug are short-circuited
to reset protection.  Before making a practical withstanding
voltage test, reset the interlock function.  For details, see the
section entitled "Interlock Function."

CAUTION

• This operation check initializes the setup data.  Any existing
setup values are lost.



























































































TOS5052 OPERATING PRINCIPLE 5-3

⑤ Voltmeters

The TOS5052 is furnished with a digital voltmeter (±1.5% full-scale) and an analog
voltmeter (±5% full-scale).

（a）Digital voltmeter

This digital voltmeter divides the output voltage with high-precision high-
voltage resistors and supplies the output to the AC/DC converter circuit where
DC voltage is generated.  This DC voltage is sent to the A/D converter and
indicate the display during the test.

（b）Analog voltmeter

The analog voltmeter rectifies the current that flows through the divider resistors
to drive the DC ammeter.

⑥ Current detector circuit

The current detector circuit converts the current flowing over the output terminal to
develop a voltage across the reference resistor.  This voltage is converted in the AC/
DC converter circuit to a DC voltage.

The digital ammeter takes in this voltage using its A/D converter and indicate it on
the display.  The ammeter range and resolution are determined by the UPPER value.

Upper cutoff current 0.1-7.5mA 7.6-30mA 31-110mA
Resolution 4μA 16μA 64μA

i＜10mA □.□□mA □.□□mA □.□mA
10mA≦i＜31mA □□.□mA □□.□mA
31mA≦i＜100mA □□.□mA
100mA≦i □□□mA

Current
Display
Format

Table 5-1 Relationship between the Ammeter Ranges/Resolutions and Upper cutoff current

⑦ Pass/fail judgment circuit

The DC voltage from the current detector circuit is compared against the reference
voltage that corresponds to the predefined upper or lower cutoff current.  When the
current proves to be greater than the upper cutoff current, the judgment circuit flags a
withstanding voltage error and shuts off the test voltage.  It also signals a broken
high-voltage test leadwire or poor connection condition and shuts off the test voltage
when the current proves to be smaller than the lower cutoff current.

⑧ Control circuit

The control circuit contains a 8-bit single-chip CPU that provides voltage and current
measurement control, pass/fail judgment, test time and test  voltage rise time
management, and sequence control.  It saves the test voltage, cutoff current values,
and test time in EEPROM before the CPU is reset following the detection of the
POWER switch off condition.
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7.1 Specifications

Item

Output block

Output voltage range 0.50 kV to 5.00 kVAC (100 mA output possible range)

Voltage setting range 0.00 to 2.95 kV/0.00 to 5.45 kV, 2 ranges (3-digit digital setting)

Setting accuracy ±(2% of setting + 2 digits) at 0.20 kV or higher with no load

Resolution 10V

Maximum rated output (*1) 500VA (5kV/100mA)

Transformer capacity 500VA

Sine wave

Short-circuit current 200 mA to 300 mA (when the output voltage is 1.1 kV or more)
Distortion factor

Frequency 50 or 60 Hz selectable (±0.5% of setting, except during voltage rise)

Voltage regulation 9% or less (maximum rated load to no load)

Output type PWM switching

Output voltmeter

Analog Scale 5kV  f.s

Accuracy ±5%  f.s

Indication Mean-value response/rms-value

Scale 2.5kV/ 5kV  f.s

Digital Accuracy

Response Mean-value response/rms-value (400 ms response time)

Hold function

Ammeter

Digital Measuring range 0.00 to 110mA

Accuracy

Response Mean-value response/rms-value (400 ms response time)

Hold function

Specification

The voltage measured at the end of test is held during the PASS or
FAIL interval.

±(5% of upper cutoff current + 20 µA) when the measured current does
not change within the digital ammeter's response time.

The current measured at the end of test is held during the PASS
interval.

Output voltage waveform
                               (*2)

Output voltage monitoring
function

Output is shut off and protection is effected when the output voltage
exceeds the set value plus 200V.
"kV" blinks when the output voltage falls below the set voltage minus
100V.

Output voltage of 0.5 kV or higher: 2% or less
(under no load or resistive load)

±(1.5%  f.s) when the measured voltage does not
change within the digital voltmeter's response time.
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Item Specification

REMOTE 5-pin DIN connector on the front panel

Start/stop control is achieved remotely using options.

• Remote controller: RC01-TOS, RC02-TOS

• High-voltage test probe: HP01A-TOS, HP02A-TOS

 　(Valid only when the test voltage is 4 kVAC.)

SIGNAL I/O（*4） 14-pin Amphenol connector on the rear panel

Output signal control pin Nos. 2 to 8

• Indicate the state of the TOS5052.

Input signal control pin Nos. 9 to 12
•

•

No. Signal Name Description

1 N.C Not used

2 H.V ON

Output type

3 TEST
( 4.5 to 30 VDC)

4 PASS

5 U FAIL

400 mA (TOTAL)
6 L FAIL

Isolation type

7 READY Held on in the standby state.

8 PROTECTION

11 V to 15 V

10 RR START Start signal input pin (low active)  0 V to 4 V

11 RR STOP Stop signal input pin (low active) -5 mA max.

Input time width 5 ms min.

12 RR ENABLE Isolation type

13 ISOL COM Circuit common terminal

14 ISOL COM Circuit common terminal

Shut off the output in conjunction with an
external device via the INTERLOCK function.

Turns on and off the output using a make
contact such as a relay or switch.

30 VDC

Remote control enable signal input
pin (low active)

Held on when a current greater than
the upper cutoff current is detected
and FAIL is judged.

When the interlock signal is input, the
TOS5052 enters the PROTECTION
state and cannot start a test.

Held on when the PROTECTION
function is active.

Photocoupler
 (30 VDC/30 VAC
rms max.)

Maximum output
current

High level input
voltage

Low level input
current

Photocoupler
 (30 VDC/30 VAC
rms max.)

9 INTERLOCK

Low level input
voltage

Set and held on for approx. 0.2 s
when PASS is judged.  Stays on in
the PASS HOLD mode.

Held on when a current smaller than
the lower cutoff current is detected
and FAIL is judged.

Held on while a high voltage is being
applied across the output terminals
during the test.

Held on during the test (except when
the voltage is rising).

Open collector
output

Approx. 1.1 V
(at 25 ˚C)

Output saturation
voltage

Output
withstanding
voltage

1234567

14 13 12 11 10 9 8

SIGNAL I/O
READY
L FAIL
U FAIL
PASS
TEST
H. V ON
N. C

PROTECTION
INTERLOCK
RR START
RR STOP
RR ENABLE
ISOL COM
ISOL COM
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Item Specification
STATUS
SIGNAL
OUTPUT

1.   H.V ON　 5.  L FAIL Output type
2.  TEST　　 6.  READY
3.  PASS　　7.  PROTECTION Output voltage Approx. 100 V AC
4.  U FAIL　    8.  POWER ON Leak current 1 mA or less.

0.3A

Isolation

Triode AC switch
output

100 VAC is generated when the TOS505
enters the selected state (100 VAC is
generated even the AC line input range
was changed).

1200 V AC,
1 second

The following modes are selected
using the DIP switches on the rear
panel (logical sum is taken when two
or more modes are selected):

Maximum output
current

*4 SIGNAL I/O
• The circuit common pins are shared by the signal output and input circuits.
• The input terminals are pulled up to +15V with resistors.  To make the input

 terminals open is equivalent to that the high level signals are applied to the
 terminals.
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Item

TEST MODE

1.  DOUBLE ACTION

2.  PASS HOLD

The TOS5052 retains the PASS state.

3.  MOMENTARY

4.  FAIL MODE

5.  ON: 60 Hz/OFF: 50 Hz

Switches the test voltage frequency.

 ON:  60 Hz

 OFF: 50 Hz

Environment

Temperature 5 ˚C to 35 ˚C

Humidity 20 % to 80 % RH (non condensing)

Temperature 0 ˚C to 40 ˚C

Humidity 20 % to 80 % RH (non condensing)

Temperature -20 ˚C to 70℃

Humidity 90 % RH or less (non condensing)

Power requirement

Allowable voltage range 90 V to 110 V　The following power voltage options are factory options:

                     （104 V to 125 V）（194 V to 236 V）（207 V to 250 V）
No load time 150 VA or less

（READY）
1000 VA max.

Allowable frequency range 45 Hz to 65 Hz

Insulation resistance 30 MΩ  min. (500 VDC), between AC line and chassis

Withstanding voltage 1390 V AC (2 seconds), between AC line and chassis

Ground continuity 25 A AC/0.1 Ω max.

Rated load
time

Power
consumption

The following special modes are selected using the DIP switches on the
rear panel:

Operating
range

Storage
range

Warranty
range

The TOS5052 starts a test only when the START switch is
being pressed.

The instruction to reset the FAIL or PROTECTION state is
cancelled by the stop signal through the remote control
connector.

The TOS5052 starts a test only when the START switch is
pressed within approximately 0.5 seconds after the STOP
switch is reset.

Specification
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Item

Safety（*5, *6）

Conforms to the requirements of the following directive and standard.

(EMC) (*5)  EMC Directive 89/336/EEC 

 EN61000-3-2

 EN61000-3-3

Under following conditions

　1. Used HV test leadwires which is supplied.

　2. No discharge in testing.

Physical dimensions (maximum)320 (330) W X 132 (150) H X 420 (490) D  mm

Weight Approx. 22 kg

Accessories

AC Power cable 1 piece.

High-voltage test leadwire 1 set

　TL01-TOS (1.5 m)

14-pin Amphenol plug 1 piece., assembly type

1 sheet

2 pieces. (One in present use and the other as spare in the fuse holder cap)

Operation manual 1 copy

AC power fuse

"DANGER HIGH VOLTAGE"
sticker

　3. Used the shielded cable which length is less than three meters
　　when the SIGNAL I/O is used.

Specification

 EN61326

Conforms to the requirements of the following directive and standard.

Electromagnetic compatibility

 Low Voltage Directive 73/23/EEC

 EN61010-1

   Class I

   Pollution degree 2

*5 Only on models that have CE marking on the panel.
Not applicable to custom order models.

*6 This instrument is a Class I equipment. Be sure to ground the protective
conductor terminal of the instrument. The safety of the instrument is not
guaranteed unless the instrument is grounded properly.
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7.2 Overall Dimensions
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