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The Office of Defects Investigation (ODI) is an office within the National Highway Traffic Safety Administration
(NHTSA). ODI conducts defect investigations and administers safety recalls to support the NHTSA'’s mission
to improve safety on our Nation's highways. NHTSA is authorized to order manufacturers to recall and repair
vehicles.

http://www-odi.nhtsa.dot.gov Cumulative Automotive Recalls - North America

The Office of Defects Investigation cumulative
databases compiled as of March 27th, 2008,
list over 70,000 effective recalls and 668,660
complaints linked to road vehicles purchased
in North America. The information archived in
the ODI database dates back to 1949, but
shows an increasing trend for complaints

and recalls during that past decade.

28.75% of historical North American recalls occurred for those vehicles produced during the 1990’s, while
vehicles produced during the 2000’s have already accounted for 30.50 % of recalls.
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Ultimately a negative impact
on the success of a company.
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Source: DaimlerChrysler
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Agilent Automotive Tools

Analysis & Simulation

Analysis Noise Injection

Physical
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Extreme Conditions -
Environmental
chamber probe testing
up to 155 degrees C.
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The variability can be categorized in degrees of risk.
Risks Needs To Be Eliminated

TIME AXIS ﬁ

MIN FUT

AVERAGE

MAX FUT

TRANSHMIT TRANSMIT
Deviation Variability FRAME GRAME
Eizk Range from Limits
Mean
Min Max
Minimal Risk =0% =dtms | <10&ms Distribution of Measured Transmit Interval Population = 50 Samples
Low Risk <255 =7Ems <1 Z5ms 26.00%
Moderate Risk | < 358% =68ms <1 35hms Risk of Data 99 192
598.90F
Minirmal 102.893
Low 56,446
Moderate S6.459 | 16.00%
High 104 493 | 108.757
08525 | 108.089 | 12.00%
10.00%  10.00% 100144 ] 110.079 | 120 277 10.00%
F2006 | 52124 100,444 1 112097 | 123,851
1124 | 78074 | so0 | 9BEET | 107 297 | 12472 | 6.00%
F1.79 | 796821 [94.796 | 100362 1067 | 11643 | 127348
67 321 | 7953 | 93.09 | 98411 | 111.75 | 119.224 | 127 638
55,629 (581,325 | 88.81 | 97191 | 109.86 | 119.873 [ 131.164
Limits 65 75 85 95 105 115 125
74.999 | 64.999 [ 94.999 | 104.999 | 114.999 | 124.999 | 134.999
[2/50] [550] [5/50] [3/50] [1350]  [8/50]  [6/50]  [350]  [5/50]
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Fast waveform/decode
update rates enhance
usability

2. Enhances probability of

infrequent errors

capturing and decoding I

ed Hardware Decoding
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Cyc Ct Rep | Cyc Ct Bas | «Frame Type | «2)Frame Id
4 . All | All . ]
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Eliminate

0 1.00v/ 14308 50008  Trigd Flex

Eliminating errors in safety-
critical automotive systems is

R T AR

Error Type
All Errors
Code Error (NRZ)
TSS Violation
+* Header CRC Error
Ll Frame CRC Error
( | d ‘ | ‘ || Erame:i End\ﬁe:qugnce Error
'm Iy ll I II oundary Violation
whwe . " ' ' " Ve Metwork Idle Time Violation
Header CRC Error Message oymmol Wirkow violation
Slot Overbooked Error
Mull Frame Error
Sync or Startup Error
Frame Id Error
Cycle Count Error

BusDoctor Trigger: ' +4) Errq;-rs: '
~- Error , | Header CRC | |
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Causes of Error Frames

3 -640.02 500.08/  Stop

Freq(1 ): 2.50MHz
Pk-Pk{1): 1.69V

Sample Rate = 4.00GSa/s

Maln Delayed Vernier ~ Time Ref
o Center
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Eliminate Risk: Causes of Error Frames

0 500w/ @ & 1.000s/ 20.008/ Stop

60 kHz Switching
Power Supply
Noise

Freq(1): 500kHz

Pk-Pk(1): 1.67V

FlexRay Decode

Shows HCRC
Digital Channel Menu Error

I J'L 4D D15 Turn on Turn on Thresholds
D15 - D8 D7 - DO
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(S = Ensuring signal Integrity

1%t BSS ond BSS 3rd BSS
Byte 0 Byte 1
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File Control Setup Measure Analyze Utilities Help 9:41 PM
Acquisition is stopped.
500 MSa/s 1.65 Mpts

=00 mv/

Data TIE(1)
Min -1.338 ns
Mazx 4.375 ns
Range 5.712 ns
S5td Dev 1.58207 ns
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Eliminate Risk: av “Ston-on-failure’

File Control Setup Measure Analyze Utilities Help
Acquisition is stopped.
500 MSals 1.65 Mpts

500 v/

Pitter Analysis

Region Violations
Total UL 14.5861 M 1
Failed UI 1
Total Waveforms 7.352 k
Failed waveforms 1
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Eliminate

File Control Setup Measure Analyze Utilities Help

"'“T'I' I

IR R O, AR LR T O
I 001, R O AL

I Infrequent timing
violation

25(
B -1 1754560000 ms PTRIRS ﬁ 5

Data TIE(1)
29.18 ns
ean 1.837 ns
in -810 ps
¥ 29.18 ns
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Eliminate
mask violation

Acquisition is stopped.
500 MSa/s 1.65 Mpts

0 :

Jitter Analysis: Data TIE(1)

Infrequent timing —"
violation

00000000 00000001

i ARTRNUARNNAD
I L]

M - 11757010000 ms PRI ﬁﬁ

Y
-1.178167202 ms -4.947 W
-1.178136091 ms 171.605 ns
31.111 ns 4.947 W
32.143 MHz
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Boundary S

& 40.008 20.008/  Trig'd Flex

(T — ]

Verify timing of slot and segment boundaries

/

\

FlexRay Frame Trigger Menu
+)Cyc Ct Rep | Cyc Ct Bas
2 | All All

= Frame Type |

Frame Id ‘
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Accurate, Versatile, Integrate - Paténts
o pending

Pulse 1uHz — 120 MHz pulse with variable rise/fall time
G t Trigger and Clock up to 120 MHz
enerator Coupled / uncoupled channels

’ -~ 1uHz — 240 MHz sine
zun_ctlon 14 bit, 2 GSals arbitrary waveforms
rbitrary ey AM, PM, FSK, PWM up to 10 MHz
s Generator modulation frequency, internally or externally

Noise type: repeatable, random and triggerab
Signal repetition >> 26 days

Group/Fpa&8itatmmdtitle
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Customer requirement: Simulates a participant on the bus to test receivers and stress

the bus in regards to timing, noise and glitches.

-
L] FlexRay - Pulsar Demo

81150A Puise F.A.N.

= R

/BQ Connector
\ 100 Ohm

Termination
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Agilent Tools Summary

Agilent 81150A; Programmable Waveform Stimulus

CAN/LIN/FlexRay Stimulus; High Timing Accuracy;
Test Communication Reliability; Inject Noise Conditions

= MSO 6000/7000; Network Decoding Mixed Signal Oscilloscopes

CAN/LIN/FlexRay Triggering & Real-time Decode
Segmented Memory for Automotive Serial Applications

i VPT 1000; Network Protocol Testing/Analysis

CAN/FlexRay Frame and Signal Measurements
Standalone Data Recording

Agilent provides compelling tool sets which deliver unique solutions designed to be

efficiently configured and powerful enough to identify ALL FlexRay physical layer and
protocol related issues.

Agilent provides the tools needed for ensuring networking robustness - quality
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Come by the booth and let us show you how Agilent products
can help you to address your testing needs.

* Oscillosco PES. http://www.home.agilent.com/agilent/product.jspx?nid=-
34750.0.00&cc=US&Ic=eng

* Network Analyzers: www.agilent.com/find/vpt1000

* Pulse Generators:

http://www.home.aqilent.com/agilent/product.jspx?cc=US&lc=eng&pageMode=0V&pid=12875
44&ct=PRODUCT&id=1287544

° Logic Analyzers: http://www.home.agilent.com/agilent/product.jspx?nid=-
536902500.0.00&cc=US&lc=eng

« DVS Automotive Product Support:

dvs-automotive support@agilent.com

* AiA (Customer viewable):

www.agilent.com/find/automotive-test
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