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ST5680 DC HIPOT TESTER

Firmware Version Upgrade

The firmware of DC HIPOT TESTER ST5680 has been upgraded from version 2.00 to version 2.02.

This document describes the contents of the upgrade.

List of version upgrades

No. Contents
1 Added a new query, [:MONitor?].
2 Added arguments to the queries to obtain trend and waveform data that allows multiple types of

measurements to be obtained.

Added a new error, [END VOLTAGE ERROR] to the error at the start of measurement list.

4 Fixed an issue where executing a communication command to set the voltage drop time to off

resulted in an error when the contact check function was enabled.

5 Modified commands for setting and querying the length of a section of waveform data, making

them available in W-IR, IR-W and PROG modes.

L.

Added a new query, [:MONitor?].
The following query has been added.
:MONitor? Query of the test monitor values.
Refer to Figure 1 in the appendix for the description of the query.

Added arguments to the queries to obtain trend and waveform data that allows multiple types of
measurements to be obtained.
New arguments VI, IR, VR and VIR are added to the <Value type> argument list of the following queries.
(IR, VR and VIR are only valid for trend data of insulation resistance test)
:FETCh:MEASure:WITHstand: TEXT?
Query of the measured value in text format for withstand voltage tests
:FETCh:MEASure:WITHstand:BINary?
Query of the measured value in binary form for withstand voltage tests
:FETCh:MEASure:INSulation:TEXT?

Query of the measured value in text format for insulation resistance tests



:FETCh:MEASure:INSulation:BINary?

Query of the measured value in binary form for insulation resistance tests
:FETCh:MEASure:BDV:TEXT?

Query of the measured value in text format for BDV measurements
:FETCh:MEASure:BDV:BINary?

Query of the measured value in binary form for BDV measurements

Refer to Figure 4~9 in the appendix for the descriptions of command.

3. Added a new error, [END VOLTAGE ERROR] to the error at the start of measurement list.

The following error is added to the error at the start of measurement list.

Error Display Description EXT. I/O output Solution
END VOLTAGE ERROR | In BDV test, the end - Set the test conditions
voltage exceeds the so that the end voltage
range specified the is within the range
specifications. specified in the
specifications.

4. Fixed an issue where executing a communication command to set the voltage drop time to off resulted in
an error when the contact check function was enabled.
The following commands are fixed.
:CONFigure:WITHstand:FALL:TIMer
Setting for the voltage drop time for withstand voltage tests
:CONFigure:INSulation:FALL:TIMer
Setting for the voltage drop time for insulation resistance tests

Refer to Figure 2~3 in the appendix for the descriptions of the commands.

5. Modified commands for setting and querying the length of a section of waveform data, making them
available in W-IR, IR-W and PROG modes.
The following commands are modified, being available in W-IR, IR-W and PROG modes.
:SYSTem:WAVeform:LENGth Setting for the length of the waveform
:SYSTem:WAVeform:LENGth?  Query of the length of the waveform

The description of the commands remain the same.
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8% / Appendix / Bt / K5 (Japanese)
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<EyME/EL> = EYME1 ~ 63 (NR1), EL:EYMETZIETE
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<IEHURIFEE> = [Q] (NR3)
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<T—5¥> <BEfE> <BREfE>, ... <EEE>
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s#x1)— | :FETCh:MEASure:INSulation:BINary? <7—4@%> <{EFELE
S[L<KRBUALL> <MI5|ZRB/ALL>[ <[5 EfEEE>]]
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V=S <NAFV—TFT—5>
EBIENEBROAEEEN(F) X TRLET,
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EET—2EEONMHOEZHALET . HEWT, T2 EREET—2EH AL, &
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Mz # |#r ASLx ¢ 7— 8 RS CR(LF)| (LF)
:FETCh:MEASure:INSulation:BINary? TRENd,R
#6144016....

EBRERBRBROERON VR T—2E 11 F)— R TRLET,
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EREDERIE T —EEEN N VR T—ADBEIZIEERRETY .

BHDALLTEWMGS . RRDT—2EULHEE X 10000 TH,
BHUALLEREISIZERB/ALLIE T —2 AN VR T—ADB &S IXIEETEE A, 2 X%
MEIEETRLETS,

s AILEEIZREANALLOE & IFIEETEEE As

READY LS DIREETIXETIS—IZHYET,
HEBRE—FARBEARBLUND LS EIEITIS—ITHYET,
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<ff18| =X R/ALL> = 1/2/5/10/20/50 [ms], ALL:RBIZ=%:L
<[5|Z=2%5> = AVERage: 5| XM D FH{E, MINimum:fE 5| =X 0D &/IME,
MAXimum:f5|E X D& KME, INITial:E5|EXE D EET—4

s EENEEOHE:
<F—54> <BEE> <BE(E>, .. <BE(E>

ERAEEDIHA:

<T—4¥> <BiffE> <ERE>, ... <EiifE>

EFAEEEERIAEENHE:

<T—4%> <BEE> <BiRE>, ... <EXE> <EFHRE>

<T—%%> = (NR1)

<EE{E> = [V] (NR3)

<ERIE> = [A] (NR3)
BDVAIEDBIEEEZTFRAMER TRLETD,

:FETCh:MEASure:BDV:TEXT? WAVeform,|,1,ALL

8000, 2.000E-06, 3.000E-06, ... 4.000E-06
BOVEIEDERD EA DK T —22TF AR TRLET,
REAyE—DITAYE —(IFEFEE A,
BHEDALLTEMES . RARDT—2EULHEE X 10000 TY,
TEE/ALLERB | ZRE/ALLIZT—2BEN N R T—2DIB S (XIEETEE A, ERM%E
REIEE T RELET,
M5 EEEIIEEIZRBAALLDG S XIEETEEF A,
READY LIS DIRRETIEERITTS—ITHYET,
HERE—FABDVAIELUNDEEERITIS—ITHYET,
BERTICETLI-HEABDVAIE THWG S XETIS—IZRYET,

X 8



BDVAIRDNAF)—EXDAEEDENEHE

i

..E-IDII:I

l

X

BA

ln_lLllll

sxy— :FETCh:MEASure:BDV:BINary? <7—#i8%E> <{HELE>[,<iK
#IALL> <fE15|E X RE/ALL>[ </ 5| =@ EE>]]
<T—%2%E> = TRENd:FL VR F—4, WAVeform: KT —4%
<{EFEfE> = V:EBE, IIEHR, VLEEEER
<EH/ALL> = 1~ (NR1), ALL: 2 R[S
<FEIE 1=K RE/ALL> = 1/2/5/10/20/50 [ms], ALL:FI5 1%L
<f5|EFf2%E> = AVERage:[E5|ZXE D FHIE, MINimum:fE 5| EXE D &/IME,
MAXimum: 5| E X DR KIE, INITial:fE5 | ZRE D EET—42
V=S <INAFV—T—45>
BDVEIE DBIEEZNAF)— X TRLET,
NAF)—TFT—REUTDORDELSIZ, SBBIZ/INA DM EE N M GRIEET —2 D &8
EET—2EEONMEOE ZHALET . HFEWT, T—2HEREET—2EH AL, &
BIZA—=R—4—FHAHLFET,
T—RHENE VTS ELEHN. BIEET—2 L EBEEZE/N A2 (binary32) TYRILIY
TATUTHALET,

112 [3|4[5|6[7|8[9]|10[11]12[13]|14[15]|16]...
1AF—
(16 #24) 23|36 (31(34|34(30(31({36({10({27|00|{00|41[{20|00|00|...|0d(0a)|(0a)
Mz # |#r ASLx ¢ 7— 8 RS CR(LF)| (LF)
:FETCh:MEASure:BDV:BINary? WAVeform,I,1,ALL
#6144016....

BDVEAIEDERD1E D DR T—2%/ () —HKXTRLET,

SE Ay —CcAYE —([TFEEH A,

EHDALLTEWMGE . RRDT—2EULHEE X 10000 TH,
EHUALLERSIERB/ALLIE T —2 AN VR T—ADBEIXEETEE A, 2XKH%E
MEIEETRLETS,

s =B AILEEIZREANALLOE & IFIEE TEEE As

READY LS DIREETIXETIS—IZHYET,
HERE—RABDVEIE LN D ESIEETIS—ITHRYET,
BERTIZETLRERABDVAIE THWMGE XRTIS—IZRYET,

BIEAA—TTA ANRS-232CTEIENVR A UMY TRV T NIRRT AIIZRESINT
WABEIEETIS—ITRYET,
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£16% / Appendix / Bt / B3 (English)

Query of the test monitor values

Syntax

Description

Example

NOTES:

Query :MONitor? <bit value/None>
<bit value/None> = bit value:1 to 63 (NR1), None:Set bit value to 7

Response | Response with specified items separated by comma.
<Voltage measured value>,<Current measured value>,<Resistance measured
value>,<Measurement range>,<Elapsed time>,<Timer type>

<Voltage measured value> = [V] (NR3)

<Current measured value> = [A] (NR3)

<Resistance measured value> = [Q] (NR3)

<Measurement range> = Withstand voltage test mode : 300uA, 3mA, 20mA,
NONE (no measured value) / Insulation resistance test mode : 1Mohm,
10Mohm, 100Mohm, 1Gohm, 10Gohm, 100Gohm, NONE (no measured
value)

<Elapsed time> = [s] (NR2)

<Timer type> = 0: Test time, 1: Voltage rise time (NR1), 2: voltage drop time
(NRT)

Return the test monitor values.

32 16 8 4 2 1
bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Timer Elapsed | Measured Resistance Current Voltage
. measured measured measured
type time range
value value value

When the timer type is test time, elapsed time returns the remaining time from the set test
time or the elapsed time from the start of the test to the present by test time setting.
:MON:itor?

5.000E+02, 5.000E-6, 1.000E+08
the voltage measurement is 500 V, the current measurement is 5.000 uA, the resistance
measurement is 100.0 MQ.

No header is attached to the response message.

An execution error will occur in conditions other than TEST or correction measurement.
When the test mode is BDV, bit 2 and bit 3 is not used. When the test mode is BDV,
specifying only bit 2 or bit 3 or both results in an execution error.

Figure 1

Setting for the voltage drop time for withstand voltage tests

Syntax

Description

Example

NOTES:

Commands | :CONFigure:WITHstand:FALL:TIMer <Voltage drop
time/OFF>
<Voltage drop time/OFF> = 0.1 to 300 [s] (NRf), OFF: no voltage drop time
Set the voltage drop time for the withstand voltage test.

:CONFigure:WITHstand:FALL:TIMer 1.0
Set the voltage drop time for the withstand voltage test to 1.0 s.

Any status other than READY, it will result in an execution error.

Execution error occurs when the test mode is insulation resistance test or BDV
measurement.

When the contact check function performs a contact check, only OFF can be set.

Figure 2



Setting for the voltage drop time for insulation resistance test

Syntax Commands | :CONFigure:INSulation:FALL:TIMer <Voltage drop
time/OFF>
<Voltage drop time/OFF> = 0.1 to 300 [s] (NRf), OFF: no voltage drop time
Description Set the voltage drop time for the insulation resistance test.
Example :CONFigure:INSulation:FALL:TIMer 1.0
Set the voltage drop time for the insulation resistance test to 1.0 s.
NOTES: Any status other than READY, it will result in an execution error.

Execution error occurs when the test mode is withstand voltage test or BDV measurement.
When the contact check function performs a contact check, only OFF can be set.

Figure 3

Query of the measured value in text format for withstand voltage test

Syntax Query :FETCh:MEASure:WITHstand: TEXT? <Data type>,<Value
type>[,<Wave number/ALL>,<Thinning rate/ALL>[,<Thinning
type>]]
<Data type> = TRENd:Trend data, WAVeform:Waveform data
<Value type> = V: Voltage, I: Current, VI:Voltage and current
<Wave number/ALL> = 1 or more (NR1), ALL: All sections
<Thinning rate/ALL> = 1/2/5/10/20/50 [ms], ALL:No thinning
<Thinning type> = AVERage:Average of thinning interval, MINimum:Minimum
of thinning interval, MAXimum:Maximum of thinning interval, INITial:First value
of thinning interval

Response | For voltage measured value:
<Number of data>,<Voltage value>,<Voltage value>, ... <Voltage value>

For current measured value:
<Number of data>,<Current value>,<Current value>, ... <Current value>

For voltage and current measured value:
<Number of data>,<Voltage value>,<Current value>, ... <Voltage value>,
<Current value>

<Number of data> = (NR1)
<Voltage value> = [V] (NR3)
<Current value> = [A] (NR3)

Description Return the measured value of the withstand voltage test in text format.

Example :FETCh:MEASure:WITHstand: TEXT? WAVeform,V,1,ALL
8000, 2.000E+01, 2.100E+01, ... 2.200E+01
Return the waveform data of one wave of voltage for withstand voltage test in text format.

NOTES: No header is attached to the response message.
If the wave number is not ALL, maximum number of data is multiplication of wave number
and 10000.
Wave number/ALL and Thinning rate/ALL cannot be specified when the data type is trend
data. Return the entire section without thinning.
Thinning type cannot be specified when the thinning rate is ALL.
Any status other than READY, it will result in an execution error.
An execution error occurs when the test mode is other than withstand voltage test.
If the immediately preceding test is not a withstand voltage test, an execution error occurs.

Figure 4



Query of the measured value in binary form for withstand voltage test

Syntax Query :FETCh:MEASure:WITHstand:BINary? <Data type>,<Value
type>[,<Wave number/ALL>,<Thinning rate/ALL>[,<Thinning
type>]]
<Data type> = TRENd:Trend data, WAVeform:Waveform data
<Value type> = V: Voltage, I: Current, VI:Voltage and current
<Wave number/ALL> = 1 or more (NR1), ALL: All sections
<Thinning rate/ALL> = 1/2/5/10/20/50 [ms], ALL:No thinning
<Thinning type> = AVERage:Average of thinning interval, MINimum:Minimum
of thinning interval, MAXimum:Maximum of thinning interval, INITial:First value
of thinning interval

Response | <Binary data>

Description Return the measured value of the withstand voltage test in binary format.
As shown in the figure below, binary data outputs the number of byte digits and the number
of bytes (the total number of measured value data and the total number of bytes of the
entire measured value data) at the beginning, followed by the number of data and
measured value data, and finally the terminator.
The number of data is a 32-bit unsigned integer, and the measured value data is output as
a single-precision floating-point number (binary32) in little-endian format.

112 (3[(4[5[6|7[8[9([10(11[12[13[14[15|16
Binary
. 23|36 (3134|3430 |31(36|10({27|00|{00|41|20|00/|00| ... |0d(0a)|(0a)
(Hexadecimal)
Number]
Contents | # | of Byte count Number of data | Measured value CR(LF)| (LF)
digits
Example :FETCh:MEASure:WITHstand:BINary? WAVeform,V,1,ALL
#6144016....
Return the waveform data of one wave of voltage for withstand voltage test in binary
format.
NOTES: No header is attached to the response message.
If the wave number is not ALL, maximum number of data is multiplication of wave number
and 10000.

Wave number/ALL and Thinning rate/ALL cannot be specified when the data type is trend
data. Return the entire section without thinning.

Thinning type cannot be specified when the thinning rate is ALL.

Any status other than READY, it will result in an execution error.

If the immediately preceding test is not a withstand voltage test, an execution error occurs.
An execution error occurs when the test mode is other than withstand voltage test.

If the communication interface is RS-232C and the communication handshake is set to
software handshake, an execution error occurs.

Figure 5



Query of the measured value in text format for insulation resistance test

Syntax

Description
Example

NOTES:

Query :FETCh:MEASure:INSulation:TEXT? <Data type>,<Value
type>[,<Wave number/ALL>,<Thinning rate/ALL>[,<Thinning
type>]]
<Data type> = TRENd:Trend data, WAVeform:Waveform data
<Value type> = V: Voltage, |: Current, R: Resistance, VI:Voltage and current,
IR:Current and resistance, VR:Voltage and resistance, VIR:Voltage, current
and resistance
<Wave number/ALL> = 1 or more (NR1), ALL: All sections
<Thinning rate/ALL> = 1/2/5/10/20/50 [ms], ALL:No thinning
<Thinning type> = AVERage:Average of thinning interval, MINimum:Minimum
of thinning interval, MAXimum:Maximum of thinning interval, INITial:First value
of thinning interval

Response | For voltage measured value:
<Number of data>,<Voltage value>,<Voltage value>, ... <Voltage value>
For current measured value:
<Number of data>,<Current value>,<Current value>, ... <Current value>
For resistance measured value:
<Number of data>,<Resistance value>,<Resistance value>, ... <Resistance
value>
For voltage and current measured value:
<Number of data>,<Voltage value>,<Current value>, ... <Voltage value>,
<Current value>
For current and resistance measured value:
<Number of data>,<Current value>,<Resistance value>, ... <Current value>,
<Resistance value>
For voltage and resistance measured value:
<Number of data>,<Voltage value>,<Resistance value>, ... <Voltage value>,
<Resistance value>
For voltage, current and resistance measured value:
<Number of data>,<Voltage value>,<Current value>,<Resistance value>, ...
<Voltage value>,<Current value>,<Resistance value>

<Number of data> = (NR1)
<Voltage value> = [V] (NR3)
<Current value> = [A] (NR3)
<Resistance value> = [Q] (NR3)

Return the measured value of an insulation resistance test in text format.

:FETCh:MEASure:INSulation:TEXT? TRENd,R
8000, 1.000E+04, 2.000E+04, ... 3.000E+04
Return resistance trend data from insulation resistance tests in text format.

No header is attached to the response message.

The value type resistance can be specified when the data type is trend data.

If the wave number is not ALL, maximum number of data is multiplication of wave number
and 10000.

Wave number/ALL and Thinning rate/ALL cannot be specified when the data type is trend
data. Return the entire section without thinning.

Thinning type cannot be specified when the thinning rate is ALL.

Any status other than READY, it will result in an execution error.

An execution error occurs when the test mode is other than the insulation resistance test.
If the immediately preceding test is not an insulation resistance test, an execution error
occurs.

Figure 6



Query of the measured value in binary form for insulation resistance test

Syntax

Description

Example

NOTES:

Query :FETCh:MEASure:INSulation:BINary? <Data type>,<Value
type>[,<Wave number/ALL>,<Thinning rate/ALL>[,<Thinning
type>]]
<Data type> = TRENd:Trend data, WAVeform:Waveform data
<Value type> = V: Voltage, |: Current, R: Resistance
<Wave number/ALL> = 1 or more (NR1), ALL: All sections
<Thinning rate/ALL> = 1/2/5/10/20/50 [ms], ALL:No thinning
<Thinning type> = AVERage:Average of thinning interval, MINimum:Minimum
of thinning interval, MAXimum:Maximum of thinning interval, INITial:First value
of thinning interval

Response | <Binary data>

Return the measured value of an insulation resistance test in binary format.

As shown in the figure below, binary data outputs the number of byte digits and the number
of bytes (the total number of measured value data and the total number of bytes of the
entire measured value data) at the beginning, followed by the number of data and
measured value data, and finally the terminator.

The number of data is a 32-bit unsigned integer, and the measured value data is output as
a single-precision floating-point number (binary32) in little-endian format.

112 |3(4|5|6|7|8|9]|10{11|12|13|14|15[16
Binary
) 23|36 (31]34(34|30(31(36|10(27|00|00|41|{20|00|00|...|0d(0a)|(0a)
(Hexadecimal)
Number]
Contents | # | of Byte count Number of data | Measured value CR(LF)| (LF)
digits
:FETCh:MEASure:INSulation:BINary? TRENd,R
#6144016....

Return resistance trend data from insulation resistance tests in binary format.

No header is attached to the response message.

The value type resistance can be specified when the data type is trend data.

If the wave number is not ALL, maximum number of data is multiplication of wave number
and 10000.

Wave number/ALL and Thinning rate/ALL cannot be specified when the data type is trend
data. Return the entire section without thinning.

Thinning type cannot be specified when the thinning rate is ALL.

Any status other than READY, it will result in an execution error.

An execution error occurs when the test mode is other than the insulation resistance test.
If the immediately preceding test is not an insulation resistance test, an execution error
occurs.

If the communication interface is RS-232C and the communication handshake is set to
software handshake, an execution error occurs.

Figure 7



Query of the measured value in text format for BDV measurements

Syntax Query :FETCh:MEASure:BDV:TEXT? <Data type>,<Value
type>[,<Wave number/ALL>,<Thinning rate/ALL>[,<Thinning
type>]]
<Data type> = TRENd:Trend data, WAVeform:Waveform data
<Value type> = V: Voltage, I: Current, VI:Voltage and current
<Wave number/ALL> = 1 or more (NR1), ALL: All sections
<Thinning rate/ALL> = 1/2/5/10/20/50 [ms], ALL:No thinning
<Thinning type> = AVERage:Average of thinning interval, MINimum:Minimum
of thinning interval, MAXimum:Maximum of thinning interval, INITial:First value
of thinning interval

Response | For voltage measured value:
<Number of data>,<Voltage value>,<Voltage value>, ... <Voltage value>

For current measured value:
<Number of data>,<Current value>,<Current value>, ... <Current value>

For voltage and current measured value:
<Number of data>,<Voltage value>,<Current value>, ... <Voltage value>,
<Current value>

<Number of data> = (NR1)
<Voltage value> = [V] (NR3)
<Current value> = [A] (NR3)

Description Return the measured value of the BDV measurement in text format.

Example :FETCh:MEASure:BDV:TEXT? WAVeform,|,1,ALL
8000, 2.000E-06, 3.000E-06, ... 4.000E-06
Return the waveform data of one wave of the current of the BDV measurement in text
format.

NOTES: No header is attached to the response message.
If the wave number is not ALL, maximum number of data is multiplication of wave number
and 10000.
Wave number/ALL and Thinning rate/ALL cannot be specified when the data type is trend
data. Return the entire section without thinning.
Thinning type cannot be specified when the thinning rate is ALL.
Any status other than READY, it will result in an execution error.
When the test mode is other than BDV measurement, an execution error occurs.
If the immediately preceding test is not a BDV measurement, an execution error occurs.

Figure 8



Query of the measured value in binary form for BDV measurements

Syntax

Description

Example

NOTES:

Query :FETCh:MEASure:BDV:BINary? <Data type>,<Value
type>[,<Wave number/ALL>,<Thinning rate/ALL>[,<Thinning
type>]]
<Data type> = TRENd:Trend data, WAVeform:Waveform data
<Value type> = V: Voltage, I: Current, VI:Voltage and current
<Wave number/ALL> = 1 or more (NR1), ALL: All sections
<Thinning rate/ALL> = 1/2/5/10/20/50 [ms], ALL:No thinning
<Thinning type> = AVERage:Average of thinning interval, MINimum:Minimum
of thinning interval, MAXimum:Maximum of thinning interval, INITial:First value
of thinning interval

Response | <Binary data>

Return the measured value of the BDV measurement in binary format.

As shown in the figure below, binary data outputs the number of byte digits and the number
of bytes (the total number of measured value data and the total number of bytes of the
entire measured value data) at the beginning, followed by the number of data and
measured value data, and finally the terminator.

The number of data is a 32-bit unsigned integer, and the measured value data is output as
a single-precision floating-point number (binary32) in little-endian format.

112 |3(4|5|6|7|8|9]|10[{11|12|13|14|15[16
Binary
) 23|36 (31]34(34|30(31(36|10(27|00|00|41|{20|00|00|...|0d(0a)|(0a)
(Hexadecimal)
Number]
Contents | # | of Byte count Number of data | Measured value CR(LF)| (LF)
digits
:FETCh:MEASure:BDV:BINary? WAVeform,|,1,ALL
#6144016....

Return the waveform data of one wave of the current of the BDV measurement in binary
format.

No header is attached to the response message.

If the wave number is not ALL, maximum number of data is multiplication of wave number
and 10000.

Wave number/ALL and Thinning rate/ALL cannot be specified when the data type is trend
data. Return the entire section without thinning.

Thinning type cannot be specified when the thinning rate is ALL.

Any status other than READY, it will result in an execution error.

When the test mode is other than BDV measurement, an execution error occurs.

If the immediately preceding test is not a BDV measurement, an execution error occurs.
If the communication interface is RS-232C and the communication handshake is set to
software handshake, an execution error occurs.

Figure 9





