Technical Service Bulletin Transaction No: 2073520/1

93-24-03 - Service Information, HVY Component Measurement Release date: 5/1/2024
Process

Condition

Applicable Vehicles

Model(s) Year Eng. Code Trans. Code VIN Range From VIN Range To

ID.4 2021 - 2024 All All All All

Revision Table

Instance Number Published Date Version Number Reason For Update

2073520/1 05/01/24 93-24-03 Original publication.

Process and reference information for Volkswagen technicians who have already completed high voltage
expert (HVE) training and applicable prerequisite training courses:

e Reporting process for review of measurement results to receive repair direction.

o Performing GFF based high-voltage (HV) component measurements.

A\ cauTion

Until further notice, the GFF test plan described herein is to be used only for the collection of
the measurements to be uploaded to GFF Paperless for evaluation, with repair direction given
through a TAC case. Replacement of parts solely on the basis of repair direction given in the
GFF test plan will be considered invalid and not eligible for warranty reimbursement.
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Technical Background

Any one of the following diagnostic trouble codes (DTCs) present in the Battery Regulation Control
Module -J840- (diagnostic address 008C) can indicate the Fuse for High-Voltage Battery Interruption -
S415- (pyrofuse) has been triggered.

When the pyrofuse in the HV battery has been triggered without any apparent crash-related cause,
electrical measurements of all HY components in the vehicle are required, to identify any potential
component or wiring faults which must be repaired before replacement of the J840, SX7, and SX8.

These measurements are only to be performed in conjunction with an open TAC case.

The first scan after a vehicle is received with this condition will contain the most information.
e PI1CACOO0: Hybrid/High-Voltage System blasting fuse triggered — Symptom 42572

e PI1CA700: Igniter for hybrid/high-voltage system fuse — Symptom 42503

e P1CAB800: Igniter for hybrid/high-voltage system fuse electrical error — Symptom 42571
Additionally in model year 2021-2022 vehicles (model code E21%):

e U10BAOQO: Local data bus no communication — Symptom 42129

Note, this procedure may also be directed in certain cases for further diagnosis of an isolation fault
without a blown pyrofuse, in conjunction with an open TAC case.

Production Solution
Not applicable.

Service

There is a risk of fatal injury due to high voltage. Electrocution by direct contact or electric arc
can cause severe bodily injury or fatal injury.

A\ cauTion

Until further notice, the GFF test plan described herein is to be used only for the collection of
the measurements to be uploaded to GFF Paperless for evaluation, with repair direction given
through a TAC case. Replacement of parts solely on the basis of repair direction given in the

GFF test plan will be considered invalid and not eligible for warranty reimbursement.
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Overview of steps:

Validate that the blown pyrofuse is not directly related to a crash event.

Read out all DTC memory and all measured value blocks (MVBs) from address 008C.

Send the diagnostic log to GFF Paperless.

Open a technical support ticket with Volkswagen Group TAC.

Case dispatched from TAC to Quality Technical Manager (QTM) with notification to Product Support.
Receive direction from QTM to either proceed with this bulletin or wait for on-site QTM visit.
De-energize the HV system using ODIS and GFF-based “manual” de-energization if required.
Perform the GFF test plan “008C — Check High Voltage Components.”

Review the reference information below for hints and tips when performing the measurements.

© ©® N o g A~ w NP

10.Repeat measurements for validation of single components that are suspicious or questionable.
11.After measurements are fully completed, send the log to GFF Paperless.

12.Notify the QTM that measurements are ready for review and document the status in the TAC case.
13.Completed measurements will be reviewed between the QTM and Product Support.

14.Direction for repair or steps for further measurements will be provided as necessary.

Measurement procedure hints and tips:

The “step by step” instructions are provided within the GFF test plan. Similar measurements are
performed for each of the HV components. The reference information and examples below are not
intended as a substitute for the steps and content within the GFF test plan, but rather to help the
technician to better understand the procedures that will be performed when working through the GFF-
based HV component measurements, in order to avoid errors or inconclusive results.

Reference Information — Locating the GFF test plan

e — ' e Locate the GFF test plan “008C —

i 3 | Check high-voltage components”
Rl e ey J (Fig. 1).
- gk |
R R E g R raidres y
» . oronemivie| 4, Cooe
Fig. 1
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Reference Information — De-energization and preparation

TEG - Crocs Nigh g Conponets
Tesl mashererns

Perform the Sollowing work shps

Demnsigon e hayi-volage syshn
vokage systen actaabon & fen ndeled

Pross 1 Complila Contnum deltoe o Confres
Cormpledatbad

Fig. 2

De-energize the vehicle using the
ODIS tester to prepare for HV
component measurements (Fig. 2).

In cases with a blown fuse, welded
contacts are also possible, and
therefore “manual” de-energization
using the VAS 6558A and
associated HV measurement
adapters is required.

(06 - Check high s=tge corrponerty

T wp e

In t5is test program the folowing steps il be perfarreed A
® Component sl wing chck

@ i volace Syskm 06-S0ep0s
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© O chaog not conmciad

WL on
undebody e (Detiery, plocinc drwe mokor, batiory Chesper
wind Oufecn <hwmid Didvad Ngh. wEgn Sy

Roguired focls:
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Rage measureewrny modula - WIS 255
© Nilmwer - VAG 15000

After de-energization, observe the
required conditions and obtain the
tools as shown (Fig. 3).

The VAS 6558A is used for all
electrical measurements except
capacitance.

The VAG 1526B multimeter is not
distributed within North America.
Instead, the Fluke 83-V or
equivalent with a suitable
capacitance measurement range
and resolution may be used (i.e.,

P the CongtiCtius e o i v maximum capacitance 9,999 pF,
) accuracy +(1% + 2), maximum
Fig. 3 resolution 0.01 nF).
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¢ Read and follow all preparatory
steps leading up to the HV
Testrequirzments component measurements (Fig. 4).

(00C - Chaxk bigh-voia0: componens

Perform the following work steps: e Erroneous measurements can be

Swich the intion of -
Drscomact a batisry charer connaciac 1o e Basery A (1Y) from e vehide caused by a failure to remove

Discomact the Vahicls Communication Infiviace (VCT) from VAS & tx Diagnastic Tester f # 15 conniactod 1o 2 via LISB electrical devices from the vehicle
tabk as described.
Miscomact ai Gmoes connectad o the VAS 6o Dagnesic Tectr 4 ey have 2 separats powsr supply (8.9 pemisn)
micept Test sumants that a0 beng used e Itis not necessary to have a
Discorrect astaa’ power su2cy o e veiso dagnoste sesor connection between the vehicle and
G et et None oo the ODIS tester after starting this
N test plan if the steps are performed
m‘«mmmmlmwc’:-‘mﬂﬂ&m;m mm:w!m;ﬁmum correctly and without cancelling or
megsarements, 2 connecied A .
: m"b’”‘ m’“‘:&wnwi‘w m o Y @ocomect stopping the test plan.

Press Ihe Compiete/Contue buton 19 continge

Fig. 4
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e Overview diagram of HV system as
given in GFF test plan (Fig. 5):

e Position 1: AX2 - High-Voltage
Battery 1

¢ Position 2: UX4 - High-Voltage
Battery Charging Socket 1

e Position 3: JX1 - Electric Drive
Power and Control Electronics

e Position 4: - optional - JX4 - Electric
Drive Power and Control Electronics
2

i z @ e Position 5: Z132 - Heating Element

(PTC) 3 — Water Heater (Battery

@ = ! ‘ @ Coolant Heating)

A e Position 6: VX81 - A/C Compressor

=)
1
1
i
1
1
i

==

' e Position 7: ZX17 - High-Voltage

: Heater (PTC) / Z115 - High-Voltage
| Heater (PTC) — Air Heater

i (Passenger Compartment Heating)
|

[ o i

i t@i ‘ o

e Variant A:

¢ Position 8: A19 - Voltage Converter

|
| e Position 9: AX4 - High-Voltage
! Battery Charger 1

e Variant B:

e Position 10: AX4 - High-Voltage
Battery Charger 1 (OCDC)

09310317

Fig. 5
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Reference Information — Removal of connectors (high voltage and low voltage)

. e During the HV component
(06- Coeck gk +olage compmins measurements, nearly all of the HV

connectors will be unplugged.
[ G e Observe this general precaution
' . and visually inspect each of the
Pefom e lwigacor connections (Fig. 6).

-Hhea patom 3 vse2 i e s ) ot
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Fig. 6
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e Disconnect all of the HV connectors

(CEC-Check gh-okage coepmens from the HV battery, but do not
remove the potential equalization
Testrpaerts cable from the battery (Fig. 7).

Peefom fie olowing achon:
-Dioomeet o Y consecis om e A - gholkage By
-Darreet s coboa iy ot Fiam e ALC- Figh Vol By !

"I

D10t ot e il e AD)- i Vi Bt |

-Press s oz Coeng: b o confe

Fig. 7
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¢ In vehicles having the HV connector
“version 2” shown (Fig. 8) take care
to only lift the lock tab slightly to
allow it to be pulled over the ramp
piece.

e The tab may be lifted up by gently
prying it through the square hole, or
by gently pushing it using a very
small flat blade screwdriver through
the center of the connector while
observing the lift on the tab using an
inspection mirror and/or feeling for
movement.

e The red connector lock will break if
it is lifted too far or forced.

e See also repair manual > “High
voltage connectors, disconnecting”

e Example of the “onboard supply
connector” disconnected from the -
AX2- High-Voltage Battery 1 (Fig.
9).

e To avoid erroneous measurements,
this connector must be unplugged
before performing the HV
component measurements.
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e Example of the vehicle electric
system connector disconnected
from the -AX4- High-Voltage Battery
Charger 1 (Fig. 10).

e To avoid erroneous measurements,
this connector must be unplugged
before performing the HV
component measurements.

e Example of the vehicle electric
system connector disconnected
from the Three-Phase Current Drive
- VX54- at the -JX1- Electric Drive
Power and Control Electronics (Fig.
11).

e To avoid erroneous measurements,
this connector must be unplugged
before performing the HV
component measurements.

e Example of the vehicle electric
system connector disconnected
from the Three-Phase Current Drive
2 - VX97 at the -JX4- Electric Drive
Power and Control Electronics 2, if
equipped (Fig. 12).

e To avoid erroneous measurements,
this connector must be unplugged
before performing the HV
component measurements.

Fig. 12
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Reference Information — HV adapters and text descriptions

e Unless the adapters were just used

W0EC- Ches ke cgereis for “manual” de-energization and
already checked, it is important to

Ceeck eclatpy complete the check of the HV

- adapters before performing the HV

Fit e ngh-vobage et agariers ol e Chedint component measurements (Fig.

O RS- o ol T Ao 13).

0 VAS EBA - Ve et At e This procedure is essential to

i ¢ ensure that the HV adapters are in

ot s good condition prior to using them.
W VASEERAVE- i olage Tt gl

O VASEEERAT - oo T e

o))
|

-Peim negsireet i e oot et ki - VAS B

Ve e g ot s e e

Fig. 13
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e Perform the VAS 6558A resistance

0AC-Coe ke congeeers measurement calibration routine
whenever prompted to do so during
Fighokage nezsyenss modue- VAS £60EA calt e the GFF test plan (Fig. 14).
R o e The pointed tips from the VAS
ARSSBCE e s 6558A kit are not used with the HV
-Perim msgsrernestwhh e Fghnkag: negaenet o - 1A 3558 measurement adapters, but are
ey ports e cabreoe needed for performing the
calibration. Install the pointed tips
Mg s b b ot when prompted to “merge” the red

and black probes.
Cortree Bidon o v e Take care to press the button on the

-Pss e Comez _
red probe only as instructed.

Fig. 14
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Release date: 5/1/2024

-t e e
S
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Fig. 15

¥ Chech et igpantag varpores B -2

For the first run-through, the “overall
system” check should be performed
(Fig. 15).

The “individual HV component”
check is used to repeat the
measurements for validation
purposes on a single component
that is suspicious or questionable
after running through the complete
measurements of all components.

At individual components on the
auxiliary circuit, the measurements
may be repeated directly at the
component using the appropriate
HV measurement adapter VAS
6558A/36A or VAS 6558A/37 as
needed, depending on the
connector type.

(0N - Crwch gty wolage cormgoomes
Nassomerart at 10 Cangog woche

Perform the fokowng work steps.

1 e VAS GASANDS - Hgh-\okeos

* Sem warg dagran * o0y

LorpleteNad

Fig. 16

Tes! Adagrer wen

Prss thes CormpbaiCinmn SeBion 10 conts

?% DC chasgng sockat of B A2 - HgnVotage Bateny

¢

Take care to observe small changes
in the text.

In the example shown, the first test
will be a series of measurements at
the DC charging connection of the
HV battery (e.g., with VAS
6558A/35 adapter plugged into the
HV battery DC connection (Fig. 16).
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_ Later the measurement is done at
B0EC- Chackhivckage coopmess the DC charging connection to the
HV battery (e.g., with VAS
Veastereta [ g sode 6558A/35 disconnected from the HV

Pacfom e Flloing ok e
- s VRS SEEEATS - iV Tt Adape o [ cherpn sk e AN - oage Pty
f

3 See ) g < See sk ok

-Pres e CorpishCanime ufion o corine

battery and connected only to the
HV connector leading up to the
charging socket (Fig. 17).

< y ™. t - 2
g LS e e a 'l

Fig. 18

Designation of battery HV
connections used in the GFF test
plan:

a. TNS connection of the AX2 -
High-Voltage Battery 1

b. AUX connection of the AX2 -
High-Voltage Battery 1.

c. DC charging socket of the AX2 -
High-Voltage Battery 1.
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Reference information — Connection of HV measurement adapters to vehicle

e Example of HV adapter connections
at HV battery (Fig. 19):

a. VAS 6558A/35 connected to
TNS (traction connector) of the
HV battery.

b. VAS 6558A/36A connected to
AUX (auxiliary connector) of the
HV battery.

e Example of black lead of VAS
6558A clipped to chassis ground
point at HV battery (Fig. 20).

I

4
-
[ ]

Note that measurements of all
auxiliary components are generally
taken through the auxiliary harness.
After a measurement is taken with
all of the components on the
auxiliary harness still connected, all
of the components are
disconnected, and then
reconnected one at a time.

i

-t
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e Example diagrams of HV adapter
connections and designations of
connectors at HV battery as
provided through functional
description attachments within the
GFF test plan.

e At auxiliary AUX and traction
network TNS connectors (Fig. 21)

e At DC charging connector (Fig. 22)

VAS 68584 36A

VAG B56BA 36

093-10302

Fig. 21
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093-10303

Fig. 22
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e Example of VAS 6558A/35 adapter
connected with the DC charging
socket to the -AX2- High-Voltage
Battery 1 (Fig. 23) and associated
diagram (Fig. 24).

¢ Note that the HV adapters are
never connected inline between two
components in this measurement
procedure!
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D93-10304

Fig. 24

Page 19 of 45
© 2024 Volkswagen Group of America, Inc.

All rights reserved. Information contained in this document is based on the latest information available at the time of printing and is subject to the copyright and
other intellectual property rights of Volkswagen Group of America, Inc., its affiliated companies and its licensors. All rights are reserved to make changes at any
time without notice. No part of this document may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, nor may these materials be modified or reposted to other sites, without the prior expressed written permission of the
publisher.



Technical Service Bulletin

93-24-01 - Service Information, HV Component Measurement

Process

Transaction No: 2073520/1

Release date: 5/1/2024

L —
RO

-

Fig. 25

Example of VAS 6558A/35 adapter
connected with the -JX1- Electric
Drive Power and Control Electronics
(Fig. 25).

Note that the measurements of the
rear electric drive -JX1- are taken
through the HV harness, because it
is not possible to disconnect the HV
connector from the -JX1- however,
in vehicles equipped with all wheel
drive, it is necessary to then remove
the HV connector from the JX4 -
Electric Drive Power and Control
Electronics 2 before taking
measurements of the -JX1- (Fig.
26).

Under no circumstances should the
HV measurements be taken with
front (-JX4-) and rear (-JX1-)
connected to the HV harness at the
same time. Such measurements
would be inconclusive and must be
repeated.

Measurements at the -JX4- are
similar to the -JX1-, with the
exception that the VAS 6558A/35
adapter is connected directly into
the HV connector of the -JX4- rather
than through the HV harness.
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DOEC - Check high vokage componens:
22 tee phase comert drive Thaee Phiase Cusrert Orfen - VXS4
Perform the following work stepa:
Desconnect the HV connechar on the Thee Phase Cavent Dive 2 . VXS7
Comoect the VAS B5504%5 - High-Volago Test Adapar on the Thes Prase Cerment Dove 2 - VXST o b connecson
wit S 150 These Phasss Cansel Dowe . VX54 308 he Hgh Votege Batey 1 . A0
[esconsect the vehycio clechic sysiom comnacior fom ThisePhase Cenent Orwe - VIO
2 S0 Wrng Sa)an 3 see Sysken sarich plan

Prass e Compiete Tomme boution 10 Condaun

Fig. 27

VAS G858A15

D93-10305

Fig. 28
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{06C - Check highvweitage companenis

Neasurement has ied

A LAY
|

DTC VOLTAGE NOT REACHED{?

-

i fThecausecanbemmemet; low ingulation resistance.

—

The insuiaton measurement fed becauss fhe test vokage coud not be bult up

1
|

Press the CompledeCanfinge betton to confmue

Fig. 29

L asf msutafion resistance measura bare mezsurament was canceledti7818 01 Ofm

When taking the insulation
resistance measurements at certain
HV components with 250 Volts
between HV+ and HV- the normal
value may be low enough to cause
what appears to be an incorrect
result.

The insulation resistance test is
being used in this way to check the
HV component against a good
reference value and is not being
used to measure insulation
resistance against the vehicle
chassis.

In the example shown (Fig. 29) the
value 7818.01 Ohm is within the
normal range for the -JX1- power
electronics.

If the measurement is repeated the
value may increase, but repeat
measurements are not necessary in
this case (Fig. 30 and 31).
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(06 - Chedk igh-olage companents
Reoeat measurement

$houkd the measurement be repeated?

1 Numberof maiing ycls: 3

Fig. 30
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{026C - Check highvokage componens
2 xfvee-phase cumert dive Three Phase Cument Dirve - VX4

The detemined maasurament resut comesponds fo 2 present insuiation ressiance 2nd & 1sed for iuther evalusion

Megsirement tesut

1§, iy"

A MY
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Fig. 31
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e Example showing connection of the
HV adapter VAS 6558A/36A to the
HV auxiliary harness (Fig. 32 and
33).

e The measurement of all
components on the HV auxiliary
harness is taken through the
harness first with all components
connected, then with the harness
only (all components disconnected),
and lastly with each component
individually (reconnected one at a
time).
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e Example diagrams, showing how
single HV components are normally
measured one at a time, through
the auxiliary harness. Diagrams are
shown for two components only, all
other components on the auxiliary
harness are checked similarly (Fig.
34 and 35)

s, -
=

-—
=

=
=
o |

VAS 6558A136A

1}

D93-10311

Fig. 34
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Fig. 35
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e To remove the HV connector at the
-VX81- A/C Compressor, first
remove the harness retainer clip
(circled) from the bracket (Fig. 36).

¢ In vehicles equipped with four-
wheel drive, a long right angle pick
tool with a solid handle is useful for
accessing the HV connector
(circled) of the -A19 - Voltage
Converter (Fig. 37).

e When removing the HV connector,
care must be taken to avoid making
contact between the B+ post of the -
A19 - Voltage Converter and
chassis ground. The B+ post is
connected to the 12V battery
positive terminal through the main
fuse block SA.

Page 29 of 45
© 2024 Volkswagen Group of America, Inc.

All rights reserved. Information contained in this document is based on the latest information available at the time of printing and is subject to the copyright and
other intellectual property rights of Volkswagen Group of America, Inc., its affiliated companies and its licensors. All rights are reserved to make changes at any
time without notice. No part of this document may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, nor may these materials be modified or reposted to other sites, without the prior expressed written permission of the
publisher.



Technical Service Bulletin

93-24-01 - Service Information, HV Component Measurement

Process

Transaction No: 2073520/1

Release date: 5/1/2024

Fig. 38

After completing the entire set of
measurements for all components
in the HV system, perform a repeat
measurement of any individual
component that was suspicious or
questionable.

For components on the HV auxiliary
harness, a direct measurement at
the component is achieved using
the appropriate HV measurement
adapter VAS 6558A/36A or VAS
6558A/37 as needed to match the
connector type on the component
being measured.

In the example shown (Fig. 38) the
VAS 6558A/37 is being used to
perform the measurement directly at
the -Z132- Heating Element (PTC) 3
— Water Heater (Battery Coolant
Heating).

Reference information — Capacitance measurements

(0 - Chect bk corpurens
Nezsgmest A - g valage Bty |
Aczpaciaxs measrmneet kioes

(arpod he resmrert b be VA
Festcary oud 8 votage occarment w8 B2 WA 156 etz

¥ imnediataly belore e capaciiance measemmeet Sscharge e capaciior by parfoming 2 corfas
l"'#m

- Ta61 cay O e caacknce vegsmeren
- Fead of 2 valie of P capacians meagenent and Do et 2 vlte Yy

Fig. 39

The VAS 6558A cannot measure
capacitance, therefore a separate
multimeter must be used.

The VAG 1526B multimeter is not
distributed within North America.
Instead, the Fluke 83-V or
equivalent with a suitable
capacitance measurement range
and resolution may be used (i.e.,
maximum capacitance 9,999 uF,
accuracy +(1% + 2), maximum
resolution 0.01 nF).

Before taking a capacitance
measurement, it is necessary to
discharge any energy stored in the
capacitor being measured (Fig. 39).

To discharge the capacitor, perform
a continuous voltage measurement
until 0.1V or less is displayed.
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- A e The acceptable unit of data entry for
all capacitance measurements is uF

O0KC - Coeck gh mtsge congnerts e and any measurements given in nF
Msarement 460 - Hp-Yotage Bty | Aot must be converted accordingly (Fig.
Coad off e viim of fe cpactncs massuanad & andyr e vile neraa’y 40)

Eder e o0 i 2 S20m Joe

e 1000nF=1pF
e 1nF=0.001pF

Sg N0

1. Sysen ol Sagram

2 Sysen el dacyan

o~

Omeweel Tmoess

Fig. 40

e Pay attention to whether the
capacitance measurement on the
multimeter display is given as uF or
nF, which will vary according to
auto-ranging behavior (Fig. 41)

e For the example given:

a. Display: 990 nF — Input: 0.990
UF (conversion from nF to pF)

b. Display: 625 uF — Input: 625 uF
(conversion not required)

Fig. 41
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Reference information — Diode test mode measurements

. - e The diode test mode of the VAS
(076G - Check highvvallage companents 6558A is used to test the individual

: < components (Fig. 42).

2 xthree-phase cument dve Three-Phase Cumast Deve - VB4

e The response of the forward voltage
drop varies, according to circuits

contained in the components.

al

A dode measurement olows
Perform the measurement wih fhe Migh-ralage meas

Measiunng pants
VAS B5554733 - High- Voitage Test Adapter Red et probe on TP 1 {4
SEAS5 - High-Yollage Test Adapter Biack test probe on TP 1 .

VARG AF
YA 0J

- Przss the Complete Contimiz button to contnge

Fig. 42
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e Before doing the diode test, a

(VGC - Check high-valtage companents voltage measurement is taken until
: = = = any voltage present in the
xivee phase curet dve Thiee Phase Cunet D VI capacitors of the component is

dissipated (Fig. 43).
Voliage 103V

Measunng status Measuremenl  progress

Fig. 43
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e The measurement using the diode

(0280 Check high-+cbage comparents test mode will be conducted when

\ < S the button is pressed, after the

x e phase cument dive Three Phase Cunent Dive - VX4 voltage measurement is completed
(Fig. 44).

[ode measusment

Press lest bution and hoid o

Fig. 44
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e For the example given at -JX1-

(0280 - Check ighvltage components power electronics in the reverse
direction, the voltage 4.43 V

2xfvee phase curent dve Three Phase Curent Deve - VX4 indicates the result is OK and open
circuit in the blocking direction (Fig.

The determined meesuning rest 0K 45).

Measurement re<ul

£43 V0l

- Pzt the Compiet Contie button by contue

Fig. 45

Page 35 of 45
© 2024 Volkswagen Group of America, Inc.

All rights reserved. Information contained in this document is based on the latest information available at the time of printing and is subject to the copyright and
other intellectual property rights of Volkswagen Group of America, Inc., its affiliated companies and its licensors. All rights are reserved to make changes at any
time without notice. No part of this document may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, nor may these materials be modified or reposted to other sites, without the prior expressed written permission of the

publisher.



Technical Service Bulletin Transaction No: 2073520/1

93-24-01 - Service Information, HV Component Measurement Release date: 5/1/2024
Process

e For the example given at -JX1-

006C - Check highvohage companents power electronics in the forward
: S direction, the voltage drop 0.46V is
2 xtvee phase cumert dive Three Phase Cumert D - VX acceptable for the particular

component under test (Fig. 46).

The determned measuning result s 0K
” e The response of the forward voltage

drop varies, according to circuits
Measirement resul i ;

;_ g contained in the components.

040 VoK

- Press the Compiete Contirse buton to contngs

Fig. 46
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Typical Values of Plausible Measurements:

The values given in the table below are for reference only and are not specifications. These values are
not to be used for “good vs. bad” determinations and are representative of typical values in vehicles
without faults across a range of years and hardware versions.

If an individual measurement is suspicious, then it should be repeated. If the same measurement type is
abnormal across several components, then the equipment should be checked, and the GFF test plan
reviewed carefully, to be certain that the HV adapters and probes are being used correctly.

Voltage at TNS +to - 0 \%
Voltage at AUX +to - 0 \%
Resistance between tio+ 0.01 - Q
TNS and AUX 0.10
Resistance between o - 0.01 - Q
TNS and AUX 0.10
ISO@250V +to - >500 MQ
AX2 - High-Voltage Battery 1
TNS and AUX connections ISO@500V rto : >500 MA
Chassis
-to >500 MQ
ISO@s00v Chassis

Y-Capacitance Chassis 0.009 oF

-to 10 nF

Y-Capacitance Chassis | 0010 oF

Voltage +to - 0 \%
ISO@250V +to - 11.5 MQ
AX2 - High-Voltage Battery 1 500 MO
+to >
DC charging connection ISO@500vV Chassis
- to >500 MQ
ISO@500v Chassis
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Y-Capacitance Chassis  |g 004 oF

-to 6 nF

Y-Capacitance Chassis | 0006 oF

Voltage +to - 0 \%
ISO@250V +to - >500 MQ
+to >500 MQ
ISO@500v Chassis
. . -to >500 MQ
UX4 - High-Voltage Battery Charging Socket 1 ISO@500V Chassis
0 nF
Y-Capacitance *lo .
Chassis |qg uF
Y-Capacitance .
Chassis |qg uF
Voltage +to - 0 \%
ISO@250V +1to - 0.007 - |MQ
0.015
Diode mode +to - oL \Y,
Diode mode -to+ 0.41 - \Y,
0.47
JX1 - Electric Drive Power and Control Electronics | |so@500V +1t0 3.2-40 |MQ
Chassis
ISO@500V -to 3.2-4.0 |MQ
Chassis
Y-Capacitance +to 700 — nF
Chassis {800
0.700 —
0800 |MF
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Y-Capacitance -to 700 — nF
Chassis {800
0.700 —
o800 |HF
Capacitance +to - 620 — pF
720
Voltage +to - 0 \%
ISO@250V + 10 - 0.007 - |MQ
0.015
Diode mode +to - oL \%
Diode mode -to + 0.41 - \%
0.67
ISO@500V + 10 3.2-4.2 |MQ
Chassis
ISO@500V -to 3.2-4.2 |MQ
JX4 - Electric Drive Power and Control Electronics 2 Chassis
Y-Capacitance +to 550 — nF
Chassis {1000
0.55 -
1.0 HF
Y-Capacitance - to 550 — nF
Chassis 1000
0.55 -
1.0 HF
Capacitance +to - 350 — pF
500
Voltage +to - 0 \%
0- MQ
Auxiliary Harness — with all components connected ISo@250v *tto- 0.015
+ 1o 150 - MQ
ISO@500v Chassis |500
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- to 150 — MQ
ISO@500v Chassis |[500
240 - nF
. +10 260
Y-Capacitance .
Chassis 0.240 — .
o260 |M
240 — nF
. -to 260
Y-Capacitance .
Chassis |g.240 — .
0260 |H
Voltage +to - 0 \%
ISO@250V +to - >500 MQ
+to >500 MQ
ISO@500v Chassis
Auxiliary Harness — with no components connected |ISO@500V “to . >500 MQ
Chassis
0 nF
Y-Capacitance * 1o .
Chassis | HF
. - to 0 nF
Y-Capacitance .
Chassis |qg uF
Voltage +10- 0 \
ISO@250V + 10 - 0.110- |MQ
0.190
Diode mode +to - oL \%
AX4 - High-Voltage Battery Charger 1 Diode mode -to+ 0.74 - \Y,
0.77
ISO@500V + 10 >500 MQ
Chassis
ISO@500V -to >500 MQ
Chassis
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Y-Capacitance +to 75-80 |nF
Chassis 0.075— |uF
0.080
Y-Capacitance -to 75-80 |nF
Chassis 0.075— |uF
0.808
Capacitance +to - 24 -28 |uF
Voltage +to - 0 \%
ISO@250V + 10 - 0.008 - |MQ
0.020
Diode mode +to - oL \%
Diode mode -to + 0.74 — \%
0.77
ISO@500V + 10 >500 MQ
Chassis
VX81 - A/IC Compressor ISO@500V 1o >500 MQ
Chassis
Y-Capacitance +to 45-65 |nF
Chassis 0.045— |uF
0.065
Y-Capacitance -to 45-65 |nF
Chassis 0.045— |uF
0.065
Capacitance +to - 24 -26 |pF
Voltage +to - 0 \%
Z132 - Heating Element (PTC) 3 — Water Heater ISO@250V +to - 0.300- |MQ
(Battery Coolant Heating) 0.600
Diode mode +to - oL \%
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Diode mode -to+ 0.80 — \%
1.20
ISO@500V + 10 150 — MQ
Chassis |500
ISO@500V -to 150 — MQ
Chassis |500
Y-Capacitance +to 19-24 |nF
Chassis 0.019— |uF
0.024
Y-Capacitance -to 19-24 |nF
Chassis 0.019— |uF
0.024
Capacitance +to - 24 -26 |uF
Voltage +to - 0 \%
ISO@250V + 10 - 0.4 - MQ
0.45
Diode mode +to - oL \%
Diode mode -to + 0.77 — \%
0.89
ZX17 - High-Voltage Heater (PTC) / Z115 - High- ISO@500v E;c;ssis >500 MQ
Voltage Heater (PTC) — Air Heater (Passenger
Compartment Heating) ISO@500V “to >500 MO
Chassis
Y-Capacitance +to 0-1 nF
Chassis 0— uF
0.001
Y-Capacitance -to 0-1 nF
Chassis 0— uF
0.001

Page 42 of 45

© 2024 Volkswagen Group of America, Inc.

All rights reserved. Information contained in this document is based on the latest information available at the time of printing and is subject to the copyright and
other intellectual property rights of Volkswagen Group of America, Inc., its affiliated companies and its licensors. All rights are reserved to make changes at any
time without notice. No part of this document may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical,

photocopying, recording, or otherwise, nor may these materials be modified or reposted to other sites, without the prior expressed written permission of the

publisher.




Technical Service Bulletin Transaction No: 2073520/1

93-24-01 - Service Information, HV Component Measurement Release date: 5/1/2024
Process
Capacitance +to - 0.200- |uF
1.0
Voltage +to - 0 \Y,
ISO@250V +to - 0.5- MQ
0.55
Diode mode +to - oL \%
Diode mode -to + 0.36 — \%
0.74
ISO@500V + 10 >500 MQ
Chassis
A19 - Voltage Converter ISO@500V -to >500 MQ
Chassis
Y-Capacitance +to 0-1 nF
Chassis 0— uF
0.001
Y-Capacitance - to 0-1 nF
Chassis 0— uF
0.001
Capacitance +to - 49-53 |uF
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Warranty

Information only.

O

This technical bulletin describes a detailed GFF-based diagnostic procedure for electrical
measurements of all HV components in the vehicle, of which many outcomes are possible.
Following evaluation through a TAC case, one or more components may be identified for
replacement. The labor time for the measurements performed according to the GFF-based
procedure is automatically logged and documented on the GFF diagnostic log. To determine if
this procedure and any subsequent repairs are covered under warranty, refer to the Warranty
Policies and Procedures Manual.

Required Parts and Tools

No Special Parts required.

Tool Description Tool No*:
VAS Battery Tester/Charger VAS 5908
VAS Diagnostic Tool VAS 6150/X & VAS 6160/X with

ODIS Service with current online updates

Test Adapter - Hybrid Module VAS 6558A
High Voltage Test Adapter VAS6558A/35
High Voltage Test Adapter VASG6558A/32
High Voltage Test Adapter VAS6558A/36A
High Voltage Test Adapter VAS6558A/33A
High Voltage Test Adapter VAS6558A/37

Fluke 83-V Multimeter FLUKES835

or equivalent

* Call Volkswagen Tools and Equipment Program, Snap-On® Business Solutions (SBS at 1-800-892-
9650 for product.
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Additional Information

All part and service references provided in this Technical Bulletin are subject to change and/or removal.
Always check with your Parts Dept. and Repair Manuals for the latest information.
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