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- Reliabilty Tests
= 15 years lifetime
= 300.000 km

= Common base LV 124:

VW80000 for VW Group

= GS 95024 for BMW

- MBN 10615 for Daimler
= Audi AG

- Porsche AG
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Automotive Validation Tests

VOLKSWAGEN

AKTIENGESELLSCHAFT

Group standard VW 80000
Issue 2013-06

Class. No.: 8MADD

Descriptors: component, electric compeonent, electronic compeonent, electr. assembly, test condition, LV 124

Electric and Electronic Components in Motor Vehicles up to 3,5t

General Requirements, Test Conditions and Tests

Preface

NOTE 1: The component-specific requirements and tests are defined in the BT-LAH madule "Reli-
ability Testing".

NOTE 2: The component-specific EMC requirements and tests are defined in the BT-LAH medule
"EMC".

This standard in the present issue is based on template LV 124, which was drawn up by represen-
tatives of automobile manufacturers Audi AG, BMW AG, Daimler AG, Porsche AG, and Volks-
wagen AG. Deviations from the LV 124 are listed on the cover sheet of this standard. If modifica-
tions to individual test sections become necessary in individual cases, these must be agreed upon
separately between the appropriate department and the relevant manufacturer. Test reports are
accepted as long as the tests were performed by an independent testing institute that is accredited
according to DIN EN ISO/IEC 17025. Acceptance of the test reports does not automatically result
in a release.



INSTRUMENTS TECHNOLOGIES

yNATIONAL &) NOFFZ

- L ] ]
e.solutions ®"=a=-



What is the mission of e.solutions? .
' ' Audi @@' @

Infotainment for Audi and VW Group

PORSCHE

Audl Virtual Cockplt MIB including next MMX generation

| ’m

LJWir haben keine Vision, sondern ein
klares Ziel: Wir entwickeln die besten
Infotainment Systeme der Welt/*

Dr. Riclef Schmidt-Clausen, Geschéftsfiihrer AumOtive 10“ Tablet
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MIB2+

Modular Infotainment Building Block

World premiere of the new Audi A8 flagship
and introduction of new Infotainment System

https://www.summit.audi/en
‘Audi Summit’ in Barcelona July 11t 2017
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MMXF Test Features
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Test of loT Products - Modern Infotainment & Connectivity
Modules (Head Units)

Flashing
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Test Flow In Validation and Production
- [ ]

Prototype Production

Mass
Production
Test

Prototype Prototype
Build Test

Change
Requests

Product

Validation Field Return

EWSTS
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Product Validation
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MMXF Validation Test Process

Validation according to VW80000

Reliability Test
(Temperature,
Vibration, Dust,
Humidity)

Initial
Qualifi
cation

Monitoring System
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Final
Qualifi
cation

Physical
Analysis




How do we test — Signaling / Non-Signaling Test
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| BKeinMedum 1 % 81

Datumn & Uhrzeit I

13:50

Montag
4.4.2016

“It is not acceptable that the first person who initiates a call from the car is the
end customer!”
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T = Qualification of DUTs before
— and after Reliability tests

= Optimized for precision:
RF non-signalling mode
One DUT per test system

Comprehensive functional
test




UTP RF Base Station Emulator

MultiDUT, extensible MultiProtocol base station emulator

Prototype for eNodeB (LTE)
under development

o |
WN?%&UP‘NAEINTS'“ 7 B ~ Fraunhofer

VI

WIRELESS STANDARDS

*Prototype release




NOFFZ UTP Base

Station Emulator
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- LTE:

= Connectivity to 8x concurrent DUTs in 2x2 MIMO

- Handover support (X1, S2)

= Minimum 2x independent LTE cells simultaneously
= Minimum 2x 10 MHz band with active 50 RBs

= 4x4 MIMO support for 1 band, 4 DUTs

= GSM:

= 2x simultaneous ARFCNSs

= Upto 8x concurrent DUTs connected
- Handover support

- WCDMA:
= 1x simultaneous UARFCN
= Minimum 8x concurrent DUTs connected



Production Test
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MMXF Manufacturing Test Process

System
Level Test Y

JTAG . l ll l
IEEE 1149 Digital I/F RF Ports
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MMXF Test System HW

Boundary Scan

: O GOPEL
electronic

FPDLINK Il

YAMAICHI
eLECTRONICS

Test Socket

2 x RF chambers

rrrrrrrrrrrr

WTS & PXI-Plattform

MEuthing Fanel

[oNoNoNcECHONCNONONG NN 6Me e
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uTP 9010@0 S
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NOFFZ UTP 9010 framework with
signal control unit (SCU)

2 independent test sockets with RF
chamber 5070

Small footprint of 1 sgm floor space
Advanced test socket adapter

NI Infrastructure with PXI System
NI Wireless Test System

Boundary Scan Integration
FPDLINK Il test application



Test Socket Adapter

Network I/F BScan I/F c
(PCle) Test Probing M
- Y | Y | 4
BB
Test Probing SIM SD card
- Y | Y | 4
CVBS UART Load Switch
< Y | Y | 4
Victim Board
DIO USB I/F Concept
- Y | Y | 4
@ YAMAICHI

€ELECTRONICS

= Victim Board Concept for B2B Connector, including traceability

Board Level Test Adapter

Victim Board Test Socket

- Impedance controlled PCB design (Boundary Scan, USB, SD, SIM I/F)

- 60+ Test pattern used for JTAG and Base Band test

Modular test adapter concept, flexibility for design changes / test probing

MController incl. FW, API for test software driver

™
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RF Testing with NI WTS

N : HH
J¥ INSTRUMENTS' %Ngfalﬁ:.zzs e.solutions ®22%. ni.com | noffz.com | esolutions.de



Motivation for WTS Selection

Wireless Test System

Vector Signal Transceiver

Vector Signal Transceiver

A
SG SA

Integrated Switching

|
|
|
|
|
|
| 3
|
|
|
|
|
|

- One Vector Signal Transceiver (VST) is dedicated to one test socket
- RF sequence can be executed in parallel, independent execution of test sockets is possible due to RF

chamber (test socket isolation ~ 40 dB / ~80 dB between both sockets)
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80 MHz Bandwidth
16 RF port setup for Multi DUT

Turn key solution for connectivity
RF test requirements




NAD Test Strategy

---

GSM / EDGE
WCDMA 2/3 2/3
FDD LTE 5/7 2/4
TDD LTE N/A 3/4
TD-SCDMA N/A 1/2
# bands 9/12 10/15

2/3
3/6
N/A
N/A
7/13

3/5
6/11
3/4
1/2

15/24

Cellular Modem RF Test Time

250
211.3

200
150 150.0
] N 109.7
L. 100 N ' R mBLT
: 59.3 mSLT
0
NAR ROW

Modem Variant

- To reduce test time impact, specific bands are selected for verification to test all major RFFE
(RF Front End) components like band filter and TX power amplifiers, duplexer and the wideband

transceiver interface

- Example for ROW variant: testing 15 from 24 bands (~ 62%) is sufficient for verification
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NAD Test Content Overview

266 test cases for 9 bands

System Level Test
l TX Power ‘ l FreqErr ‘ l BLER ‘
| wece | [ evm | | Rxaec |
[ ACLR ‘ ‘ Phase Error‘ [ SEM ‘
L J
P I

410 MHz» ~4-10 MHz» ~4-10 MHz»

f HIGH CH

fowen f M cH

Board Level Test Board Level Test Board Level Test

l Max Power‘ l Min Power ‘

l Max Power‘ l Min Power ‘ l Max Power‘ l Min Power ‘

| TXPowlin | | RXRsSI | | ™XPowlin | | RXRss! | | ™XPowlin | | RXRss! |

108 test cases are evaluated for EU variant
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- Frequency Bands from 800 MHz to 3.5 GHz
- Network Access Device (NAD) is tested with

different scope:

- TX Power and RX quality test are done

across frequency in Board Level Test (BLT)

Extensive RF test cases are executed on Mid
channel in System Level Test (SLT)

RX test are performed on both antenna ports,
including Throughput (BLER) measurement

- Mid channel is used for comparison purpose

to track the system calibration between test
stations



RF Test Time Contribution & Opportunities

RF Test Contribution [%] 45 % Test Time
15 % Test Time 8.5 % Test Time
> —

BT GNSS Non - RF Test

Reducing ~23 % Test Time

15 20

Parallel test approach

NAD RF WIFI_RF ®mGNSS_RF mBT

= Approx. 45% RF test time contribution
NAD RF testing consumes a third of test time
- Parallel test execution can further decrease overall test time by 23 %
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"7INSTRUMENTS“ 74 € :

oooooooooooo



Achievements

- MMXF test system with small foot print of 2 x 1 sgm
for efficient factory layout

- Parallel development in prototyping phase, flexible
and optimized adaption to product design cycle
changes

- Several thousand samples tested without major line
stop; onsite support through NOFFZ staff ensures
smooth production

- Seamless integration of WTS turn key test solution
into Noffz Test framework including adaption to DUT
SW requirements

- Rapid development of test content by utilizing NOFFZ
RF and Test library in close collaboration with
e.solutions

- Synergies (cost and time) for e2e test systems
development from validation to manufacturing




NOFFZ — Universal Tester Platform
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Automotive White Goods Telecommunication Industrial Electronic Machine Medical / Beauty
Building

Dy, — e

NOFFZ UTP Eco System for your application

UTP 6010 UTP 905X UTP 9065 UTP 9085
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& UTP Dashboard
noffz.com

. UTP Dashboard 7 B

Donnerstag, 11. Mai 2017 16:05:48 Logged As:  user
System Status System Info

System ID: VM-WIN10-DEV
05 Version: Microsoft Windows NT 6.2.5200.0

50,0 Phone: +49-2151-99878-0
Load (%) Email: info@noffz.com

UTP TEF Get Support

Run production testing e TeamVi
eamViewer

Request support

Configure Debug Analyze Develop

Variant Editor 10 Viewer Data Viewer NI TestStand
Create and configure test variations for Debug input/output operation, “sniff live Create custom steps, custom Ul panels,
flexible product testing

data, simulate signals e e add new functionality

10 Configurator a\ Log Viewer NI LabVIEW
(Configure measurement devices and View log files, see live log messages and

Edit existing test sequence or create new
channels, create groups and tasks trace execution from a template

FAST > FLEXIBLE » FOCUSED

Wismenas . €3 NOFFZ

NOFFZ TECHNOLODGIES, 2017
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ni.com | noffz.com



(= et 5 e erwence
noffz.com

ur?
= ® Gl Mo, D435033000033 8 Sl M. DGA353030002035 ® S vy DGA3SDT0002633
— Testing In progress... Testing in progress .. Testing In progress ..

| Far

ot Description Description smp Description e (= on )
Produclicn Us Whe fzopng] Kiesnasis #-oc: Me (lecping] Fiesnasis Bozcans. i wWhie flzcping] Fisnasie B noffz.com

o WarfoluaOua Call WartForNewDaa i Curen R Nindata Call WatFor Nawdata i sCurren. - WarfuNewdea Call Wa tF e NawDora 11 o
Prodat 0.0 SIS P xtro.p Sate S P 0.5 State 5 Frag TECHNOLOGIES
Dux THanq At [ - T [ S Teifun g Antoeaitee ([t xenTimnt
Toterop Mo Aregn., (UL X 130 % Cotero.p oo Frogn., (OCR D X 101 % CotErop Mo Aegn.. 00 - 103 %
TniCoig Anibarm ol (2077002906 1045 Setfaugs Antbarw ot (207700 23-00 1000, x TniCou g Antere it [E0770029-2090 76,
iz T T extro.p_tntens -1 extro.p_ttens x

Heme Sandudswecturg o ook Vi Messert MexMes »
WDSequanca Fike S20 wreodich | swrerdich | AR | 3432 |
et A e (FHobsted) ¢ e Flmed et p Ay e (Hobsted] 5 e o p A s (Hebered) 5o e Supp curerd Loz | X v 275 036044
REA_MIXED_MDDE 041120150332
M5k 031120152100 W3PCBAPN

Lell_Chamder Bnansize A'3APFL vesion - M ureecin |§

[P | - anaung AT s b . ]

Lok MSaL0M 25032M51200 A3E00T veraon - Mapr n del
Tt == - Testing in ress ... - . T
PSTNG in progress ESUNg In progress MsALOM B30 36007 verson-Minx n el

Test rueming sinee: 0.20 h Test rueming since: 0.20 0 Test runming since: 0.20

A3ICT PaswFal ncel
Swp. Description Sup swp 4 Confi) UC_AMPLLFALILTS 058
Dowhe lcpng) Flo303: Procaza. 03 Wwhiz = 0> Whic llccpingt Flo3oasiz. P T

o Wl ealeta ol Wttt Mo Lt 1 o S || wereteaion o Wl el £l Wt Moot o

0
o
30aydl fryea nel 0
o
0
1

4 Conbgl UC_BAT_UNDER_VOLTAGE surercich
"4 Con'gl UC_CoN_ERR urerdkh |1
Tl St & Py Sl Sl & gy FealC o Clatn & Py o 4 Conlig! UC_CRASH_DETECTION rerdich |1
extiro.p_Anten (Hetned) x  Hoineed extiorn.p_Anten-o st tHorp_Ateno ot Henen 24 Contl UC_GNSE_ANT OF

TeatliopoAntena oy, [0, Owx w12 % Tt pAitena oy (100, Osmxsn12] B 02.% e
e Anteea et (01708 23~ (6 3414, 5 = 20 et p_Anteen st (201708 23~ 05931 : 2l
TetGro.p_Antena s (X1 RatGeo.p_Mten S T : [

urercich 1

istogram Fistegram vith it

stop e (Rrkredlx Fhzed pemi | eters.of @) Notte UTP DatsViewer (= om )
Test running sinre: .26 h noffz.com

uT? @VE:NNOLOGIES

DataVievir || MSA

StatonNeme 5 StatDate TestSession Information

o 0‘5‘ Startdste 20151105 15:3203
2051 Finch dove: 20151105 15302
0151,
20151
20151, Opststion.  FCT
20151, TestSocket: O

12050 [

20151 C UUT infoamaton
041120151, Koy ValueType ValueSting ValueNumesic:
04 XE2015 Idertfications FEFFTTET
1120151, Cioation date: 20151030 10:5030
041120151

TesessionD Key  VoueTspe  VaueStmg

Operalor  FSWop
Stationhlame:

Product.
Variani:

R En e [ |
Testn pages. 1 oar Fchesh ale: o ieheth SNt

Nawe Steplyee ValaeSting Velusumeic VahseBookan  Limitow  LimiHich
0 Sequence Fie Version ad | S 0163 050163

10 Soquence Fie Size 3643682 1268626288
1 Supply curerd lskeep N 0 126866756
1 Suppy cusrert lun 165,39406957603313 135.356454¢
w2 Enter disgrostic mede 135357885
3PCBAEMN 2 1357885301
3 APPLI version - Mot

"3 APFLI version - Minor 133483063
~3B00T version - Maet 139484209
+3BODT version - Minor 139.485237¢

‘7 NATIONAL N 0 FFz T P : i
’ lNSTRUMENTS 74 Contgl UC_AMPLFAULTS 10t

TecHNoLOGIES e sl | noffz.com | esolutions.de




4@ UTP RF TEST APP - C:\NoffzUTP\UTP RF Suite\UTP RF Test App! \dev_confi

noffz.com

UTP RF TEST APP
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Cellular ‘ WLAN | Bluetooth |
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EGSM - Ch: 62
- DCS1800 - Ch: 684 = =
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Stay Connected During and After NIDays

QD ni.com/niweekcommunity
K1 facebook.com/Nationallnstruments
] twitter.com/niglobal

@3 youtube.com/nationalinstruments



