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1. Scope
This service manual applies to MULTI-FUNCTION TESTER KTS1620.

2. Contents
This document consists of the following sections.
(I) Component Layout
(2) Disassembly
(3) Calibration
(4) Trouble-shooting
(5) List of spare parts

3.Component Layout
See the component layout (see attachment).

4. Disassembly
4.1 Removal of battery cover

(1) Loosen two setscrews [33] for battery cover and remove the battery cover [32].
Note: Care should be taken not to lose the fuse [29] when removing the battery cover.

4.2 Removal of instrument case
(I) unscrew four setscrews [28] (M3x14B tight) for inStrument case.
(2) Remove the instrument case [26] out of the instrument panel [5].

4.3 Removal of PCB
Note!) Before disassembling, be sure to take notes the position of the range selector[l], as well as

the direction of the switch axis[20] (the position of the sliding contacts) when removing
the main PCB in order to !:Dake them in the same position at reassembling.

Note2) Be careful not to lose water-proof parts and component parts of the Test button when

disassembling.
(1) Unscrew the setscrew [24](polycarbonate screw M4x8) for main PCB.
(2) Remove the flat cable(FFC) from the socket.
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(3) Remove the spacel(!> [19]which is fixing sub PCB.
(4) Remove the safety shutter [6] on top of the instrument panel [5].
(5) Remove the connector plate [8] on top of the instrument panel [5] from the end by

tweezers etc.
(6) Unscrew five setscrews [7](B tight +N 2.3x8) on top of the instrument panel [5].
(7) Remove the sub PCB [18] out of the instrument panel [5].
(8) Unscrew five screws[17](B tight +N 2.3x8), which is fixing the display PCB.
(9) Remove the display PCB out of the instrument panel[5].

5.Calibration procedures
5.1 Preparation

In order to perform the calibration, get the product into adjustment mode.
(1) Lock the Test button and turn the Function switch and power on the unit while pressing the

PHASE key(SW201), POLARITY key(SW202), NULL key(SW203) all together.
(2) If the indications are blinking on the LCD, it means the product is being in the adjustment

mode.

At the adjustment mode, each key has the following function.
PHASE ~ ~ Up key (Increase the value.)
POLARITY ~---~ Enter key (Confirm the changed value.)
NULL --"c,c"" Down key (Decrease the value.)

Note) Be sure to press the Enter key when you change the value.
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5.3. Voltage adjustment
5.3.1 AC voltage adjustment (IEC connector)

I"~.r"""""'" ,

(1) Set the Function switch to CONTINUITY range.
(2) Set the Current setting switch to 1000mA range.
(3) Apply AC230V/50Hz to the IEC connector.
(4) Then the present voltage value and VP-E are displayed on the LCD.

(approx.230V)
(5) The warning lamp for live wire lights up and the warning buzzer for live wire sounds.
(6) Press the PRESS TO TEST button. Then the LCD shows the blinking 230V.

5.3.2 AC voltage adjustment (LINE-EARTH terminal)

(1) Set the Function switch to CONTINUITY ranfl;e.
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(2) Set the Current setting switch to lOOOmA range.
(3) Apply AC230V/50Hz to LINE-EARTH terminal.
(4) Then the present voltage value is displayed on the LCD.(approx.230V)
(5) The lamp for live wire warning lights up and the warning buzzer for live wire sounds.
(6) Press the PRESS TO TEST button. Then the LCD shows the blinking 230V.

5.3.3. Resistance adjustment

(1) Set the Function switch to CONTINUITY range.
(2) Set the Current setting switch to 10mA range
(3) Set the resistance value of the regulator to Oohm.
(4) Press the PRESS TO TEST button. Then the LCD shows the blinking "O.OOohm".

Three seconds later, release the PRESS TO TEST button.
(5) Set the Current setting switch to 30mA range.
(6) Set the resistance value of the regulator to 10ohrn.
(7) Press the PRESS TO TEST button. Then the LCD shows the blinking 10.00ohm".

Three seconds later, release the PRESS TO TEST button.
(8) Set the Current setting switch to 1 00mA range.
(9) Set the resistance value of the regulator to 1000hm.
(10) Press the PRESS TO TEST button. Then the LCD shows the blinking "I00.0ohm".

Three seconds later, release the PRESS TO TEST button.
(11) Set the Current setting switch to 300mA range.
(12) Set the resistance value of the regulator to lOOOohm.

(13) Press the PRESS TO TEST button. Then the LCD shows the blinking "1000ohm".
Three seconds later, release the PRESS TO TEST button.

(14) Set the Current setting switch to 500mA range.
(15) Set the resistance value of the regulator to 1900ohm.
(16) Press the PRESS TO TEST button. Then the LCD shows the blinking "1900ohm".

Three seconds later, release the PRESS TO TEST button.
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5.4. Insulation resistance adjustment
5.4.1 250V

(1) Set the Function switch to INSULATION-250V range.

(2) Set the Current setting switch to 10mA range.
(3) Set the resistance value of the regulator to IOMohm.
(4) Press the PRESS TO TEST button. Then the LCD shows the blinking

"IO.OOMohm". Three seconds later, release the PRESS TO TEST button.

(5) Set the Current setting switch to 30mA range.
(6) Set the resistance value of the regulator to lOOMohm.
(7) Press the PRESS TO TEST button. Then the LCD shows the blinking

"lOO.OMohm". Three seconds later, release the PRESS TO TEST button.



Service Manual KTS1620A

5..4.2 500V

(1) Set the Function switch to INSULAnON-500V range.

(2) Set the Current setting switch to 10mA range.
(3) Set the resistance value of the regulator to lOMohm.
(4) Press the PRESS TO TEST button. Then the LCD shows the blinking

"lO.OOMohm". Three seconds later, release the PRESS TO TEST button.

(5) Set the Current setting switch to 30mA range.
(6) Set the resistance value of the regulator to lOOMohm.
(7) Press the PRESS TO TEST button. Then the LCD shows the blinking

"IOO.OMohm". Three seconds later, release the PRESS TO TEST button.
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5.4.3.1000V

(1) Set the Function switch to INSULATION-1000V range.

(2) Set the Current setting switch to 10mA range.

(3) Set the resistance value of the regulator to IOMohm.

(4) Press the PRESS TO TEST button. Then the LCD shows the blinking

"IO.OOMohm". Three seconds later, release the PRESS TO TEST button.

(5) Set the Current setting switch to 30mA range.
(6) Set the resistance value of the regulator to IOOMohm.
(7) Press the PRESS TO TEST button. Then the LCD shows the blinking "IOO.OMohm". Three

seconds later, release the PRESS TO TEST button.
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5.5 LOOP adjustment

Preparation
(We described the following procedure according to the operation ofTX8000 which we have.)

(1) Connect TX8000 to the outlet, which has well-known LOOP resistance, and power on TX8000.

Be sure to use AC230V:f:l O%/50Hz as a power supply.
(2) When the SELECT SWITCH on TX8000 is pressed five times, TX8000 is set to SET LOCAL LOOP

mode, and "LOCAL_O.***R" will be displayed on the LCD.
The readings of "O.***R" is the resistance value of LOCAL LOOP, which has already been set.

(3) Connect the calibrated LOOP tester to the outlet on the panel ofTX80.oo and measure the LOOP

resistance several times.
(4) Press SELECT VALUE switch on TX8000 to adjust the readings of "LOCAL_O.***R" on the LCD of

TX8000 to the readings displayed on the calibrated LOOP tester.
TX8000 has variable range of 0.200 - 2.000R.

(5) When the setting is completed, press SELECT TEST switch on TX8000 once and set TX8000 to LOOP
TEST mode. In this bout, the value of LOOP resistance +the resistance of TX8000 shall be displayed

as "Loop_O.***R" on the LCD ofTX8000.
(6) Connect the resistance box of 18.0., instead ofTX8000, to an outlet. Also connect a calibrated LOOP

tester to the outlet on the resistance box of 18.0.. Then measure LOOP resistance several times and

record the measured values.
(7) Change the resistance box of 18.0. to the resistance box of 1800.0. and connect it to an outlet. Also

connect a calibrated LOOP tester to the outlet on the resistance box of 1800.0.. Then measure LOOP

resistance several times and record the measured values.
Now, you can ready for performing adjustments.

Table.l Adjustment point at LOOP RANGE~.9;e - O.o.OFF SET Middle point Upper point I

18.0. I

18/1800 Q Resistance BOX

(8) In the case of replacing the display PCB with a new PCB, the LOOP 20k ohm range should
additionally be adjusted as per the procedures exp1ained in the clause of"20k ohm range adjustment".

The 5.OOk ohm resistance is required for the adjustment additionally to 18 ohm and 1800 ohm.
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20.0. range adjustment
(1) "Loop_O.***R" will be displayed on the LCD ofTX8000, but in order to proceed the explanation more

smooth, hereinafter let's assume that the WCAL WOP resistance is 0.500R.
(2) Set the FUNCTION SW on KTS 1620 to OFF position, and set the RATED TRIPPING

CURRENT SW to IOmA range.
(3) To set KTS 1620 to adjustment mode, first press the PRESS TO TEST button, then turn and

lock it. Next, while pressing PHASE. POLARITY. NULL. key all together, turn the
FUNCnON SW from OFF to LOOP 20.0.. range.

(4) To confinn whether KTS 1 620 is being adjustment mode, check the indication on the LCD.
When the value of patternA, which is represented in the following figure, is displayed and blinking on
the LCD, the instrument is being adjustment mode.
While the instruments is being adjustment mode, indication keeps blinking.
If it not, repeat the adjustment procedures (3) - (4). After setting the instrument to adjustment mode,

release the PRESS TO TEST button and connect KTSI620 to the outlet on the panel ofTX8000. Make
sure to check that "VPE" is displayed and blinking on the LCD ofKTSI620 and the indication shall be
as patternB as below. Also be sure to check the green LED, P-E and P-N, are lit up and the connection
is correct. If the red LED of reversed connection ofP-N is lit up or the green LED is not lit up, check
the connection and instrument failure(KTS 1620) is also suspect, so stop the test immediately.

Patten A Patten B

~Before connecting to
TX8000
Indication blinks.

After connecting to

TX8000 "VPE" is

displayed & indications

shall be blinking.

(5) The value of "0.08" which is displayed on the LCD of KTS1620 is a default value of the LOOP
resistance, which is used at our factory. So please adjust this value to the LOOP value of the place
where the adjustment is perfomed The LOOP resistance value that we use to explain this adjustment
procedure is 0.500R. Readings on the LCD ofTX8000 has already been adjusted to "Loop_0.500R" at
the preparation. To adjust the readings on KTS 1620 to this value, press PHASE key and adjust it to
0.50. The value can be settled by using the POLARrrY key. When the value is settled, buzzer should
beep. By using NULL key, a value can be decreased.

UE. PHASE <- UPkey

POLARITY <- Enter key

NULL <- DOWN key

(6) Press the PRESS TO TEST button on KTS1620.
After "0" moves on the LCD as shown in pattemA, then readings as shown in patternB will
blink. When writing in EEPROM is finished, the readings will change to pattemC and the value
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can be settled with blinking.
PattemA PattenB PattemC

~~

. -..

(7) Press the SELECT VALUE switch on TX8000 and set the reading to "Loop_l0.42R".
(The value of 10.42 will be a little different depending on each TX8000.)

(8) Set the RATED TRIPPING CURRENT SW of KTS 1620 to 30mA range.
(9) At this moment, "10.50" is displayed and blinking on the LCD ofKTS1620.

In order to adjust the value to "Loop_l0.42R" ofTX8000, press NULL key and adjust the value on
the LCD ofKTS1620 to "10.42" and settled it with POLARITY key. Buzzer should beep in this bout.

PHASE <- UP key
POLARITY <- Enter ley
NULL <- DOWN key

~

(10) Press the PRESS TO TEST button on KTS1620.
AfterO "moves on the LCD as shown in Pattern A, then readings as shown in Pattern B
will blink. When writing in EEPROM finishe~ the readings will change to Pattern C and the
value can be settled with blinking.

Pattern A Pattern B Pattern C

~ ~

~

-+

(11) In order to perform ISQ adjustment, prepare a resistance box of ISQ aside from TXSOOO. Set
the RATED TRIPPING CURRENT SW of KTS 1620 to 100mA range. In this bout, "IS.50" is
displayed and blinking on the LCD ofKTS1620. Remove TXSOOO from the outlet, which has
well-known LOOP resistance, and connect the resistance box of ISQ.

I Page I lOfl6 I
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(12) To adjust the readings on KTS1620 to the measured value at the preparation stage; the
resistance of 18.0. + Loop resistance of main power supply (let's assume it is 18.30.0.), press
NULL key and adjust the value on the LCD of KTS 1620 to "18.30" and settle it with
POLARITY key. Buzzer should beep in this bout.

~
PHASE <-UP key
POLARITY <-Enter key
NULL <- Down key

(13) Press the PRESS TO TEST button on KTS I 620.
After " 0' moves on the LCD as shown in pattemA, then readings as shown in pattemB will

blink. When writing in EEPROM is finished, the readings will change to pattemC and the value
can be settled with blinking.

Pattern A Pattern B Pattern C

~

-+ -+

(14) Remove the cord(KAMPI0) ofKTS1620 from the outlet on the resistance box of 180, and
turn the FUNCTION SW ofKTS1620 to OFF position and power ofIthe insturment.

loon ranee adjustment
(1) "Loop_O.***R" will be displayed on the LCD ofTX8000, but in order to proceed the explanation more

smooth, hereinafter let's assume that the WCAL LOOP resistance is 0.500R.
(2) Set the FUNCTION SW on KTS1620 to OFF position. and set the RATED TRIPPING

CURRENT SW to 10mA range.
(3) To set KTS1620 to adjustment mode, first press the PRESS TO TEST button, then turn and

lock it. Next. while pressing PHASE. POLARITY. NULL. key all together, turn the
FUNCTION SW from OFF to LOOP 200.0. range.

(4) To confirm whether KTS 1620 is being adjustment mode, check the indication on the LCD.
When the value of pattern A. which is represented in the following figure, is displayed and blinking on
the LCD, the instrument is being adjustment mode.
While the instruments is being adjustment mode, indication keeps blinking.
If it not. repeat the adjustment procedures (3) - (4). After setting the instrument to adjustment mode,
release the PRESS TO TEST button and connect KTS 1620 to the outlet on the panel of TX8000. Make
sure to check that 'WE" is displayed and blinking on the LCD of KTS 162O and the indication shall be
as pattern B as below. Also be sure to check the green LED, P-E and P-N, are lit up and the connection
is correct. If the red LED of reversed connection of P-N is lit up or the green LED is not lit up, check
the connection and m.c;trument failure(KTS1620) is also suspect, so stop the test immediately.
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Patten BPatten A
After connecting to

TX8000 "WE" is

displayed & indications

shall be blinking.

~Before connecting to
TX8000
Indication blinks.

(5) The value of "O.l" which is displayed on the LCD of KTSl620 is a default value of the LOOP
resistance, which is used at our factory. So please adjust this value to the LOOP value of the place
where the adjustment is perfomed. The LOOP resistance value that we use to explain this adjustment
procedure is 0.500R. Readings on the LCD ofTX8000 has already been adjusted to "Loop_0.500R" at
the preparation. To adjust the readings on KTSl620 to this value, press PHASE key and adjust it to 0.5.
The value can be settled by using the POLARITY key. When the value is settled, buzzer should beep.

By using NULL key, a value can be decreased
Note) Even if on adjustment is done at 20Qrange, it is not effective at 200n and 2000Qrange.

Therefore, be sure to do on adjustment at each 200Qand 2000Qrange.

~ PHASE <- UPkey
POLARITY <- Enter key
NULL <- DOWN key

(6) Press the PRESS TO TEST button on KTS1620.
After 0 .. moves on the LCD as shown in pattern A, then readings as shown in pattern B will

blink. When writing in EEPROM is finished, the readings will change to pattern C and the
value can be settled with blinking.

Pattern A Patten B Pattern C

.U.A

-+

~

(7) Press the SELECT VALUE switch on TX8000 and set the reading to "Loop _10.42R".
(The value of 10.42 will be a little different depending on each TX8000.)

(8) Set the RATED TRIPPING CURRENT SW of KTS 1620 to 30mArange.
(9) At this moment, "10.5" is displayed and blinking on the LCD ofKTS1620.

In order to adjust the value to "Loop_10.42R" ofTX8000, press the NULL key and adjust the value
on the LCD of KTS1620 to "10.4" and settled it with POLARITY key. Buzzer should beep in this
bout

PHASE
POLARITY

NULL

<- UP key
<- E;nter ley
<- DOWN key

.U£
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(10) Press the PRESS TO TEST button on KTS 1 620.
After ., D' moves on the LCD as shown in Pattern A, then readings as shown in Pattern B

will blink. When writing in EEPROM finished, the readings will change to Pattern C and the
value can be settled with blinking.

Pattern A Pattern B Pattern C

~ ~

0 --.-~-+

n

(11) Press the SELECT VALUE switch on TX8000 and set the reading to "Loop _98.5R".
(The value of98.5 will be a little different depending on each TX8000.)

(12) Set the RATED TRIPPING CURRENT SW ofKTS1620 to lOOmArange.
(13)Atthis moment, "100.5" is displayed and blinking on the LCD ofKTS1620.

In order to adjust the value to "Loop _98.5R" of TX8000, press the NULL key and adjust the value on
the LCD ofKTS I 620 to "98.5" and settled it with POLARITY key. Buzzer should beep in this bout.

PHASE <- UP key
POLARITY <- Enter ley
NULL <- DOWN key

(14) Press the PRESS TO TEST button on KTS1620.
After " D' moves on the LCD as shown in Pattern A, then readings as shown in Pattern B

will blink. When writing in EEPROM finished, the readings will change to Pattern C and the
value can be settled with blinking.

Pattern A Pattern B Pattern C

U.6: ~

-+ -+-
{).

(15) The adjustment for LOOP200.Q by using TX8000 is finished now.
(16) Remove the cord(KAMP10) ofKTS1620 from the outlet on TX8000, and turn the FUNCTION

SW of KTS 1620 to OFF position and power off the insturment.

2000n ran2e adjustment
(1) "Loop_O R" will be displayed on the LCD ofTX8000. but in order to proceed the explanation more

smooth, hereinafter let's assume that the LOCAL LOOP resistance is 0.500R.
(2) Set the FUNCrlON SW on KTS 1620 to OFF position, and set the RATED TRIPPING

CURRENT SW to 10mA range.
(3) To set KTS1620 to adjustment mode, first press the PRESS TO TEST button, then turn and
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lock it. Next, while pressing PHASE. POLARITY. NULL. key all together, turn the FUNCTION SW
from OFF to LOOP 2000Q range.

(4) To confirm whether KTS 1620 is being adjustment mode, check the indication on the LCD.
When the value of pattern A, which is represented in the following figure, is displayed and blinking on
the LCD, the instrument is being adjustment mode.
While the instruments is being adjustment mode, indication keeps blinking.
If it not, repeat the adjustment procedures (3) - (4). After setting the instrument to adjustment mode,

release the PRESS TO TEST button and connect KTS 1620 to the outlet on the panel of TX8000. Make
sure to check that "VPE" is displayed and blinking on the LCD ofKTS1620 and the indication shall be
as pattern B as below. Also be sure to check the green LED, P-E and P-N, are lit up and the connection
is correct If the red LED of reversed connection of P-N is lit up or the green LED is not lit up, check
the connection and instrument failure{KTS 1620) is also suspect, so stop the test immediately.

Patten A Patten B
Before connecting to

TX8000

Indication blinks.

After connecting to

TX8000 "VPE" is

displayed & indications

shall be blinking.

~

(5) The value of "0" which is displayed on the LCD ofKTS1620 is a default value of the LOOP resistance,
which is used at our factory. So please adjust this value to the LOOP value of the place where the
adjustment is perfomed. The LOOP resistance value that we use to explain this adjustment procedure is
0.500R. Readings on the LCD of TX8000 has already been adjusted to "Loop_0.500R" at the
preparation. To adjust the readings on KTS 1620 to this value, press PHASE key and adjust it to O. The
value can be settled by using the POLARITY key. When the value is settled, buzzer should beep. By
using NULL key, a value can be decreased.
Note) Even if on adjustment is done at 20.Qrange, it is not effective at 200n and 2000nrange.

Therefore, be sure to do on adjustment at each 200.o.and 2000.Qrange.

~ PHASE <- UPkey

POLARITY <- Enter key
NULL <- DOWN key

(6) Press the PRESS TO TEST button on KTS I 620.
After .. D' moves on the LCD as shown in pattern A, then readings as shown in pattern B will

blink. When writing in EEPROM is fInished, the readings will change to pattern C and the
value can be settled with blinking.

Pattern A Patten B Pattern C

.rEE ~

--. -+0
.{).
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(7) Press the SELECT VALUE switch on TX8000 and set the reading to "Loop_987R".
(The value of 987 will be a little different depending on each TX8000.)

(8) Set the RATED TRIPPING CURRENT SW ofKTS 1620 to 30mA range.
(9) At this moment, "1000" is displayed and blinking on the LCD ofKTS1620.

In order to adjust the value to "Loop _987R" of TX8000, press the NULL key and adjust the value on
the LCD ofKTS1620 to "987" and settled it with POLARITY key. Buzzer should beep in this bout.

PHASE
POLARITY

NULL

<- UP key
<- Enter ley
<- DOWN key

~

(10) Press the PRESS TO TEST button on KTS 1620.
After " 0' moves on the LCD as shown in Pattern A, then readings as shown in Pattern B

will blink. When writing in EEPROM finished, the readings will change to Pattern C and the
value can be settled with blinking.

Pattern A Pattern B Pattern C

~ ~

.{).
0

(11) In order to perforDl 1800.0. adjustment, prepare a resistance box of 1800.0. aside from TX8000.
Set the RATED TRIPPING CURRENT SW of KTS 1620 to lOOmA range. In this bout, "1800"
is displayed and blinking on the LCD of KTS 1620. Remove TX8000 from the outlet, which
has well-known LOOP resistance and connect the resistance box of 1800.0..

18/18000hm RESISTANCE BOX

I~
MAINS LOOP RESISTANCE

~ ~-
~ ..

0 c-
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(12) To adjust the readings on KTS1620 to the measured value at the preparation stage; the
resistance of 1800.0. + Loop resistance of main power supply (let's assume it is 1802.0.),
press NULL key and adjust the value on the LCD ofKTS1620 to "1802" and settle it with
POLARITY key. Buzzer should beep in this bout.

~
PHASE<- UP key

POLARITY <-Enter key

NULL <-+-c-OOWN key

(13) Press the PRESS TO TEST button onKTS1620.
After " D' moves on the LCD as shown in patternA, then readings as shown in pattemB will

blink. When writing in EEPROM is finished, the readings will change to pattemC and the value
can be settled with blinking.

Pattern A Pattern B Pattern C

~~

-+--~.

Q

(14) Remove the cord(KAMP10) ofKTS1620 from the outlet on the resistance box of 1800.0., and
turn the FUNCTION SW of KTS 1620 to OFF position and power off the insturment.

20k ohm rangg adjustment
* This adjustment is required in the case of replacing the display PCB with a new PCB.

(I) "Loop _0. ***R" will be displayed on the LCD of TX8000, but in order to proceed the explanation more
smooth, hereinafter let's assume that the LOCAL LOOP resistance is 0.500R. .

(2) Set the FUNCTION SW on KTS1620 to OFF position, and set the RATED TRIPPING CURRENT SW
to lamA range.

(3) To set KTS1620 to adjustment mode, first press the PRESS TO TEST button. then turn and lock it.
Next, while pressing PHASE. POLARITY. NULL. key all together, turn the FUNCnON SW from
OFF to LOOP 2000.0. range.

(4) To confirm whether KTSl620 is being adjustment mode, check the indication on the LCD.
When the value of pattern A, which is represented in the following figure, is displayed and blinking on
the LCD, the instrument is being adjustment mode. While the instruments is being adjustment mode,
indication keeps blinking. If it not, repeat the adjustment procedures (3) - (4). After setting the
instrument to adjustment mode, release the PRESS TO TEST button and connect K TS 1620 to the
outlet on the panel of TX8000. Make sure to check that "VPE" is displayed and blinking on the LCD of
KTSl620 and the indication shall be as pattern B as below. Also be sure to check the green LED, P-E
and P-N, are lit up and the connection is correct. lithe red LED of reversed connection ofP-N is lit up
or the green LED is not lit up, check the connection and U1strurnent failure (KTS 1620) is also suspect,
so stop the test immediatelv. .
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"SI204)1(5) Peel off the front panel graphic label from'the right corner just enough to press the

Press the "5W204" on the panel to cancel the adjustment mode.

(6) After c.anceJ the adjustment. mode. set the function swi tch to RCD x 1/2 range, and press the

"OONTlNUITY NULL. switch. Confirm that "Uc. is indicated on the LCD.

"SW204'(7) Pee} the front. pane] graphic label again, and press the

the LOOP 20k ohm range.
to be jn the adjustment. mode for
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(8) So please adjust this value to the LOOP value of the place where the adjustment is perfomed. The
LOOP resistance value that we use to explain this adjustment procedure is O.500R. Readings on the

LCD of TX8000 has already been adjusted to "Loop_O.500R" at the preparation.

~
K

(9) Press the PRESS TO TEST button on KTS1620.
After '0" moves on the LCD as shown in pattern A, then readings as shown in pattern B will blink.
When writing in EEPROM is finished, the readings wil] change to pattern C and the value can be
settled with blinking.

Pattern A Pattern B Pattern C

~~

~

(10) Press the SELECT VALUE switch on TX8000 and set the reading to "Loop _987R".
(The value of987 will be a little different depending on each TX8000.)

(11) Set the RATED TRIPPING CURRENT SW ofKTS 1 620 to 30mArange.
(12) At this moment, "l.00k" is displayed and blinking on the LCD ofKTSI620.

~ K

(13) Press the PRESS TO TEST button on KTS1620.
After '0" moves on the LCD as shown in Pattern A, then readings as shown in Pattern B
will blink. When writing in EEPROM finished, the readings will change to Pattern C and the
value can be settled with blinking.

Pattern A Pattern B Pattern C

WE

K.K

Q
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(14) In order to perform Sill adjustment, prepare a resistance box of Sill aside from TX8000.
Set the RATED TRIPPING CURRENT SW ofKTS1620 to 100rnA rangc. In this bout, "1800"
is displayed and blinking on the LCD ofKTS1620. Remove TX8000 from the outlet, which
has well-known LOOP resistance and connect the resistance box of 1800Q.

18/1800/5k ohm RESISTANCE BOX

~

,-
t=r--'.--1r---~~ ,j

MAINS LOOP RESISTANCE

~ !~~
':

(15) To adjust the readings on KTS1620 to the 5k.Q.
Press the PRESS TO TEST button on KTS1620.
After "0' moves on the LCD as shown in pattern A, then readings as shown in pattern B will blink.
When writing in EEPROM is finished, the readings will change to pattern C and the value can be
settled with blinking.

VPE VPE
K K

:J
Q

(16) Remove the cord(KAMPI0) ofKTS1620 from the outlet on the resistance box of 1800.0., and turn the
FUNCTION SWof KTS1620 to OFF position and power off the instUm1ent.

* Outline procedures of 20k ohm range

Set to the adjustment mode at any functions except for the RCD.

Cancel the adjustment mode by pressing the "SW204" switch.

Set the function swith to the RCD range.

Press the "CONTINUITY NULL" switch so that "Uc" is indicated on the LCD.

Press the "SW204" switch again to be set to the adjustment mode.

Adjust the LOOP 20k ohm range.

0 c-
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5.6
5.6.1

PSC adjustment
Power factor setting (230V / 50Hz)

(1) Set the Function switch to PSC-200A range.
(2) Set the Current setting switch to 10mA range.
(3) The present value (1.00 : sm 1.00/ RBN 0.84) of power factor is displayed

on the LCD.
(4) If it is necessary, change the indicated value into 0.84 - 1.00 with adjustment

keys.
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5.7 RCD adjustment

(I) Set the Function switch to RCD xl/2 - xDC range.
(2) Set the Current setting switch to 10mA - 1000mA range.
(3) The maximum output value ofDAC (170 - 200) is displayed on the LCD.

(4) Measure the output current.
(5) If it is necessary, change the indicated value into 50 - 250 with adjustment keys.
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6. Trouble shooting

RemediesPossible Causes-~vm1>to~-
The instrument can not be

turned on.

Insufficient capacity of battery Replace the battery.

Poor contact at the battery

contact

Check the defect at the battery contact.

Check the defect of the rotary switch.Poor contact of the rotary

switch

Incapable measurement of

Continuity only.

A break in a fuse Reolace the fuse of 500mA.

Poor contact of fuse Make sure that there is no poor contact

between a fuse and a fuse holder.

Defect of Circuit Replace the PCB.

Incapable measurement of

Insulation only.
Defect of circuit Replace the PCB.

Make a continuity test of Test Lead.

If there is no continuity, replace the Test

Leads.

Incapable measurement of

Continuity and Insulation.

Defect of Test Leads

Defect of Circuit I Replace the PCB

When measuring Continuity and

Insulation, error of

measurement is notable.

Error Do adjustment again according to the
calibration procedure paragraph 5.3
and 5.4. If it is impossible, replace the
PCB.

Incapable measurement of Loop

and PSC.

Defect of Test Leads Make a continuity test of Test Lead.

If there is no continuity, replace the Test

Leads.

Make sure that Test Leads are finnly

connected with the instrument or the

power supply.

Test Leads insert error

A break in a fuse. R~la~-.!!1e ~ of 6.3A on dte main PCB

High temperature mark appears.

Resistor or FET used for the

instrument is overheated.

If the High temperature mark appears on the

LCD, stop measuring and cool down the

instrument. If the high temperature mark

does not go off, when the instrument became

c~l, ~_!~~~~e P~B.
Defect of Circuit Replace the PCB

DO NOT PROCEED LED

lights up.

Insert the Test Leads correctly.P-N reverse connection

~~--~~~ and Display PCB Replace the PCB.

P-E, P-N LED does not light up

when inputting voltage.
Defect of Main and Display PCB Replace the PCB

When measuring Continuity and

Insulation, error of

measurement is notable.

Error Do adjustment again according to the
calibration procedure paragraph 5.3
and 5.4. If it is impossible, replace the
PCB.

Document No 490-6009 Revision 22/26A Page



Possible CausesSvmotoms Remedies
Incapable measurement of

Loop and PSC.

Defect of Test Leads Do adjustment again according to the

calibration procedure paragraph 5 when

replacing the Test Leads. --

Replace a fuse Do adjustment again according to the

calibration procedure paragraph 5.7 when

replacing the fuse of 6.3A on the main

PCB.

Incapable measurement ofRCD Defect of Test Leads Make a continuity test of Test Lead.

If there is no continuity, replace the Test

Leads.

High temperature mark appears

Resistor or FET used for the

instrument is overheated.

If the High temperature mark appears on the

LCD, stop measuring and cool down the

instrument. If the high temperature mark

does not go off, when the instrument became

cool, replace the PCB.

Replace the PCB.Defect of Circuit
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7 ~S~~ Darts list KTS1620
Parts No S~are parts No Qty. NoteDescription

1 0008219 2

2

3

4

5

6

7

8

9

10

11

12
~
13

0008224

0011723

0006862
0011725

0008221

0001303

0011629

0008227

0007090
0008225

0003400

0011632

16011A403A

1-
1
1
1
-
5

2
1

1

1
~
1

Range selector M-6011

Push switchM-60ll

Name plate kts1620A

Wmdow plate 6020

Panel KTSI620A

Safety shutter M-6011

Screw B tight +N2.3x8

Connector plate 6O11A

PCB spacer (I )60 11

0 ringN-7

Lock guide M-6011

Push spring

Shutter seal KTS1620A

Finished connector block14

IS

16

11
~
18

19-
20

21

22

23

24
2S

26

21

0003389

1 1 620A203A

0001303

1 1 620A20SA

0008228

0008223

0003843

11620A204A

0011630
.

0006562

0003389

0008215

0008217

0003391

0008472

I@~:;},. 6!>D~CJ)~..c.e!L I <'.1~1-1

10~
1

1
-

2

2
1

~E~b! 0. .q9..foJ3 ,$'at)

Silicone 1.6cf)xO.8

Display PCB

Screw B tight +N2.3x8

Sub PCB

PCB spacer (2) 6011

Switch axis M-6011

2003 Switch axis lock

Main PCB ~,/OO.~ r-t>B a pan
Instruction plate 601lA 1

1Screw +N M4x8 Polycarbonate

Silicone 1.6cI>xO.8

Case (Yellow) KTS1620
. -- 1

Cover(Yellow) KTS1620

28

29

30

31

32

Screw B tight +N3x14 4

Fuse 6OOV /SOOmA

0001934

0003389

0008218

Battery SUM-3 8
~

1

1

Silicone 1.6C1>xO.8

Battery cover KTS1620
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Parts No. Qty.--

2

Note~~~-Spare parts No.

0000236 1200P Bottom cover screw33

34

3S

36

37

38

39

40

41

42

43

44

0004040

0010813

0007092

0008246

0008460

0008472

0007905

0007906

0005521

0007011

0009109

Serial No. seal

Foam pad for battery M-6017

0 ring N-12

Model seal KTS1620A

Battery harness M-601S

Fuse 6O0V/SOOmA

Stainless coil contact (1)

Stainless coil contact (2)

Coil contact SWC(4)

Coil contact SWC(6)

P_CB insulation plate M-6011-

1
2~
2
~
1
-
1

~
1

~
i

1

2

1
1

Parts No. ~ parts No Qty. NoteDescription
Finished case (16011A402A)

26

38
40

41
-

42

43
44

0008215

0008460

0007905

0007906

0005521

0007011

0009109

Case (Yellow) KTS1620A 1
Battery harness M-6015 1

..

1

2

1

1

Stainless coil contact (1)

S~inless ~il ~~~
Coil contact SWC(4)

Coil contact SWC(6)

~B.~ulation p~M~Oll

Parts No Spare parts No. Description Qty. Note

: 16011A401A)Finished panel

0008219

0008224

0011723

0006862

0011725

0011629

0007090

0008225

!
1"-
I

..~
1

Range selector M-60 11

Push switch M-6011

Name plate KTS1620

Wmdow plate 6020

Panel KTS1620

Connector plate 60 llA

0 ring N-7

Lock guide M-60 II

1-
2
3
4~
S

8-
10

11 1
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Qty. NoteParts No §~~ No. Description

Finished connector block (16011A403A)

0011983

0011629

0011978

0011771

0011772

0011773

0011779

0011808

0011851

Connector block 6O1lA 1.
..
1
.}

Connector plate 6O1lA

Changc-over shaft for the terminal 6011 A
0 -- - -

Sp~g f~r the earth termina16011A

Change-over shaft cap 6011A 1
.

1

1

1

1

0 ring N3

Nut for insert metal ~-~~
Terminal RI.2S-6 M6011

SW M6 Phosphor bronze Nickel

Parts No. Spare parts No. Description Note

Finished main PCB (11620A204A) '00,00 ftl8. l:fC4 h

Parts No. Spare parts No. Description Note

Finished sub PCB (I J620A205A) @-¥ :1..1£ 10. .0£.. roB 1\ F4t,
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Sheet1

!,~CB No:5O-1485G~
KTS1620A Main Pcb
~~~~~~~f}--~ Parts list

Part Type

1SS380

1SS380
3 23FE-BT -VK-N

42SA1162Y/GR
52SA1162Y/GR
62SC1623- r 7 2SC1623

8 2SC1623 :",

9 2SC1623 ~
2SC1623
2SK1772 - --,",~

2SK261 c',
5 ;;

2SK2837 '.:
~

2SI<2998 (~
3W15KJ cc

500V T6.3A
17 500V T6.3A

50SMC105JSTTV
. 5OSMC155JTS

6OOV 0.5A
- A-9W-K/ATQ207

AJQ1345NE-9H-K
AJQ1345/VE-9H-K
B4P-SHF-1 AA
BA10393
BT151-800R
BU4052BCF
BU4053BCF

29 BU4053BCF

DEO807E102M-KH
31 DEO807E102M-KH
32 DTN-D502K3V

33 DTN-D502K3V

ERZV10D681
35 ERZV1 0~_1 ,

!Deslgnator
DO10

--

D012

CONO01 B

0005

,0004
0010

~

0007

~ QOO9 ~

0011 ~

9Q~ ,
0002 -

0001

0006
R052
FO02
FO01 2
C015 :

C016

FO03

RLO02

RLO05

RLO03

CONO08B

UO01

SCROO1

UO03

UOO6 ~

UOO5 ~
COO2

c001

RTOO2

RTOO1

RVOO1

RVO02

0009

c009

COO3

CD18 -~~

I Part Type

MCH182FN104ZK - - -
MCH182FN104ZK

MCH182FN104ZK

MCH182FN104ZK

MCH182FN104ZK

MCH182FN104ZK- MCH182FN104ZK

MCH182FN104ZK -
MCH182FN104ZK

MCH182FN104ZK

MCH182FN104ZK - -

MCH182FN104ZK

MCH182FN104ZK

MCH182FN104ZK

MCH182FN104ZK

MCH182FN104ZK- ---
MCH182FN104ZK

MCH182FN104ZK

MCH185A101JK

MCH185C103KK

MCH185C103KK

MCH185C103KK

MCR03EZHF1000r MCR03EZHF1002

MCR03EZHF1003

MCR03EZHF1501

MCR03EZHF2203

MCR03EZHF2402

MCR03EZHF3001

MCR03EZHF3002

MCR03EZHF3002

MCR03EZHF5603

MCR03EZHF6202

MCR03EZHF6802

MCR03EZHF7502

MCR03EZHJ 101 -
MCR03EZHJ101

MCR03EZHJ 101

MCR03EZHJ102

MCR03EZHJ102

MCR03EZHJ102r--- - - ---
MCR03EZHJ102

~eslgnator i
1
2--

~
r:',;"~fl' "

I'r
r-10

F~~r-
I 13
'-
i 14
-, 15,-

! 16
I

43

44

45

46

47

48

49

50
51 ;~
52!-;

~;3-

~
55,

56

57

58

59

60

61

62

63

64

65

66

67

681

691

701

71

72

73

74

75

76

77

78

79

80

81

82

83

84

181

co'-,-

CO'

CO34
CO24
CO28
CO38
1---
CO36

CO35
--- ---

CO22
CO25
CO30

CO23

CO26
r CO27

COO8

coos

COO5

COO7

CO04

C032

CO13

CO12

RO28

RO54

RO53

ROO2

R030

R063

RO55

RO19

RO18

ROO9

RO56

ROO1

R067

RO16

RO17

RO15

RO47-
RO69

RO50

RO51

~HZ3A1- 371~K1 0iW4_7~~D-

381 LMK1 07BJ474KYD
391 MCH182FN1 04ZK

40 MCH182FN104ZK CO17

_~1 MCH182~.!~ZK co1L
_~2 MCH182FN104ZK CO20
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Sub PCB . 1(2

KTS1620A Sub Pcb I':~
M601~A Su~ Pcb PC8 ~O:50-1486E (~) {"
Drawing No:OO-2121D Parts list "qy ~i\

No Part ~e Designator No Part ~ Des!gnator
1 B2B-XH-A BT1 51 DA204U D111
2 MCH185C103KK C101 52 DA204U D112
3 OPEN C102 53 DA204U D113
4 LMK107BJ474KYD C103 54 DA204U D114
5 LMK107BJ474KYD C104 55 UDZ2.48 D115
6 MCH185C102KK . C105 56 UDZ2.48 D116
7 MCH182FN104ZK C106 57 2SA1162Y/GR Q101
8 MCH185C103KK C107 58 2SC1623 Q102
9 MCH182FN104ZK C108 59 2SA1162Y/GR Q103
10 tMYK1000uF16VTP C109 60 2SK1772 Q104
11 MCH185C103KK C110 61 25A1162Y/GR Q105
12 OPEN C111 62 25A1162Y/GR Q106
13 LMK107BJ474KYD C112 63 2SC1623 Q107

,1~ MMD22J473K C113 64 258962 Q10815 MMD22J473K C114 65 2SK1772 , Q109

16 DE1510B472K2K C115 ,66 25J197 Q110
17 MCH182FN104ZK C116 67 25J197 Q111
18 MCH182FN104ZK C117 68 SSM6N05FU . Q112
19 MCH182FN104ZK C118 69 MCR03EZHJ104 R101
20 MCH182FN104ZK C119 70 MCR03EZHJ103 R102
21 5OSMC105JSTTV' C120 71 MC~O3EZHJ103 ' R103

22 MCH182FN104ZK C121 72 MCR03EZHJ104 R104
23 MCH182FN104ZK C122 73 MCR03EZHJ103 R105
24 MCH185C222KK C123 74 MCR03EZHJ104 R106
25 MCH182FN104ZK C124 75 MCR03EZHJ470 R107
26 MV10VC220M H63 C125 76 MCR03EZHF3002 R108
27 MV16VC47MF55 C126 77 MCR03EZHF1002 R109
28 MV16VC47MF55 C127 78 MCR03EZHJ104 R110
29 MCH182FN104ZK C128 79 MCR03EZHF1002 R111
30 MCH182FN1Q4ZK. C129 80 MCR03EZHJ103 R112
31 MCH182FN104ZK C130 81 MCR03EZHJ101 'R113
32 MCH182FN104ZK C131 82 MCR03EZHF1001 R114
33 MV16VC10MB55 C132 ' 83 MCR03EZHF1202 R115
34 MCH182FN104ZK C133 84 MCR03EZHF1962 R117
35 18FE-BT CON102 85 MCR03EZHF6202 R118
36 B4P-SHF-1AA CON103 86 MCR03EZHF2402 R122
37 B4P-SHF-1AA CON105 87 RK73H2BTDF2.2M R123
38 B4P-SHF-1AA CON106 88 RK73H2BTDF2.2M R124
39 6011?{\'-/\-*A CON107 89 RK73H2BTDF2.2M R125
40 J*'J'-M4120A CON108 90 RK73H2BTDF2.2M R126
41 U05TH44 D101 91 RK73H2BTDF2.2M R127
42 UO5TH44 D102 92 SPR3100kJ R128
43 PTZ5.1A D103 93 SPR3100kJ R129
44 U05TH44 D104 94 RK73H2BTDF2.2M R130
45 UDZ2.4B D105 95 RK73H2BTDF2.2M R131
46 SM4007A-T . D106 96 RK73H2BTDF2.2M R132
47 SM4007A-T D107 97 RK73H28TDF2.2M R133
48 SM4007A-T D108 98 RK73H2BTDF2.2M R134
49 SM4007 A- T D109 99 RK73H2BTDF2.2M R135
50 PTZ5.1A D110 100 MCR03EZHF1002 R136

e -~/' .:4 1:. '
r-:'..

~~~,!9
'0\ ~:'!t

,,;.1"

~~~~

~l IUALU4U

~~~~

C101C101

60 12SK1772

~

60 12SK1772

~l IUALU4U
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