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FlexRay HH &2z

= FlexRay ZZ2&E =22 FlexRay Z12AlZ (ZH 2 &: BMW, DC,
GM, VW, Freescale, Philips, Bosch)il 2loH JH& S ASLICEH

» FlexRay =1t -E2Q!, MAl, X-by-wire A| A E]
D= RO HEEAHOIE== fIek S4l |

alc|2 AHH:

= Silicon protocol chip Freescale MFR 4200A,
Freescale MFR4300 Bosch IP ERay; Freescale EagleRay

= Bus Driver Philips TJA1080N1D
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FlexRay OHZc2|AH 0| & A&
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= DC, VW, GM 2 FlexRay OHE 2| A Ol E 2] IHE= Al &R =LIL
= BMW= 20065 0ll FlexRay XH&H2| Mat= Al &H&LICH
new X5 model (Ml AlAED
new 7 series with FlexRay power train network
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FlexRay ZTE &2 MHIA

|0
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SHE HAIXIL B2 Mini &%
 Synchronization Pkl =92 4o 2=z
==t LICH
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start-up= JHAl, CHE S ==0| F S LICH
 Frame processing & 2F, UE 2F, ZH {8t
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FlexRay S&! 3|

FEI D
Channel A

Channel B

A1 [} B1 [} c1 ]

= Channel A
t

A2 | [ci] o1

» Channel B
t

Static Segment Dynamic Seg.

- >
Communication Cycle

= = C A B,C,D, EJI = FlexRay cluster

- 2 AABS LCACELSsync ZH YD data T LS MASLICH
. - LCBYDEdata T e%gg@uu
> - I HIOCEN RIS A= s AHIELICH
< - SN HIMEN BRI =2 LQE B0 AHE LT
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Channel Idle Delimiter

Cycle[n] Cycle[n+1] B Cycle[n+3] -

Static Dynamic Static Dynamic Static Dynamic
o000

segment segment Sym | NIT segment segment Sym | NIT segment segment Sym(NIT| & ® @

YN SR HS mini ££2 ¥15
Slot1| siot2 | siot3 |® ® @ | siotn MIM]| Dynamic [M| Dynamic [M Symbol

S|S slot S slot S
MS: Mini Slot
head| payload [trailer] CID head| payload traiIerI DTS| CID Media Test | CID

DTS: Dynamic Trailer Sequence

Network Idle Time

Channel
idle

Offset
Correction
segment
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IXXAT &
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Rate =&

Physical time
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FlexRay SJ|3t & & (22
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FlexRay ZE2&2 I & &4l
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FlexRay Cluster Start-Up

| | | | | |
Nﬂl dl = AI node Etgtg ready I CT::tZt:rt :[ coldstart collision resclution i cunsﬁs‘t]nla%s{:t?ghed{ ] normal active
sc?;cllile no schedule T eoycle :l' cycle 1 L oycle 2 Y cveled® T evele 4 T evele 5 L oyele 6 ] cycle 7 cycle 8 JL
Nﬂl dl & BI node Etgtg ready I D?iftzt?-t EEEEI inte-gragﬁgccl:{oldstart | coldstart join :k narmal active
Node C ;Etg ready I integration listen ;’;’PEQEEI integration consistency check :r r;c;m:l
CAS| 5 s s 5 S8 S8 ] 33 53
Channel D—H E E II‘ AlB AlB AlB AlB AlBlCH
CAS 3 3
Legend |:| : CAS symbaol : starbup frame of node A R startup frame of node 2 : frame of node C
-,0,1,2,3 LCEAJCASHENS) LdEds dSsELIT
a 0,1,2,3: EEBIJHEE AN =J1=H 2 AFHOI= S0t sync & Ak
— 4,5: C"EABIbsync IS ASELIC
;E 6, 7, 8, "normal active" &EH2] =& A
®. 7,8, "normal active" &EH2] == B
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FlexRay &I & Al
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FlexRay =E2| =X
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FlexRay Topologies 2

ECU ECU

Bus Length

IBus

Point-to-Point connection

Cable length

between any two
ECU
Number of stubs 3..22
Max Stub length Depends on N
and max length
ECU between any
two ECUs

ECU

Passive Star
ECU L ECU not terminated

ECU terminated (Rt)
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FlexRay Topologies 22

ECU ECU

IStub ISpliceDistance

IBus

Linear passive Bus

Star J <——>

|ActiveStar

ECU

Active Star

2
—
<
X
e

Bus Length Max 24m
Number of stubs 4.22
Number of Splices Min 2

Length of a branch
from ECU N to star

Number of branches
at an active star

Min 2
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lexRay WIER 3 O{C| 0

Jl)l|
ﬁ

Propagation delay

global time 2| P& =2 UERAINAL 1= AXI0 Uk HERZD 42| &1t
AAL A0 2ol Hl &t LI

[Ie

Ray =t £ (&= flol) tidetli=e A= &8I XA
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JI&2 FlexRay WIER A LN =& XIS
HZ o=l e

e =et WER D Hichii &
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S& HA A& (Linear Bus Topology)0ll &3}
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H OF

P A2 ot 2010 = AS

ol

ol

ECU OlM Jtsgt Dt A3

= stubsOf| M stubs= 25X & A

= DA QI splices / branches 2/ 1

IS8t 2 VY-2oIES AMS

- FlexRay & HOl=== ME: A Z<50 Ohm/cm
- shield interruption 51 & 2 X

]
J
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Configuration

FlexRay2| =& C|HI0|A A B
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& (Configuration)2l & &z

< I > J&Hﬂf"'
Node 1 Node 2 Node 3 Node 4 LE 24
| mc om B O .
| = =
| — e s H
00 mm = N OO
PSS WSS &5 &5 =4l
oy Message C Message F Message B D= WAXKS
II:A/Iessage g Message G Message J
A
Message A R =4l
A A Message F =4 Message A
T
Message G Message B Message C
Message C Message C
Message E

Cycle | HEEN ICW [G |
B -
[F 1B [ ]

I N

FlexRay S4&!I AHE

R
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FR Schedule

FlexRay
Planning
Tool

Fibex

_,8

Schedule &

Configuration&
Signals

3
—
<
X
e

Import

=4& - S(Analyzing Node)2| 24

MultiBus
Analyser

_—
\

FlexRay CCM

UCI-Driver I

TCP/IP

MC- UCI I
| FIexRayl
Controller
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ASH0olE €9 A

description

|
=c
— L Fibex m ™ MultiBus
FlexRay / =
|
‘ — Planning ennn, Analyser

Network D D D
I

B . .
B TOOI — 8 - :
FR Schedule - . :

| UCI-Driver |
“‘v
TCP/IP
“‘
:“IIIIIIIIIIII..“ “““‘
: : I MC- UCI I
' FlexRay CCM | FlexRay |
- : . Controller
I I ".lllllllllllll“. I
>

IXXAT &
A
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Analyzin

FlexRay HIERIT S A4S st B A

(@]

FlexRay Presentation @ IXXAT © IXXAT Automation GmbH Page 30



|
—
<
X<
a

HW Sci=E 2 A

=2 A0 O™

FlexRay2 22

2 x 10 MBit/s FlexRay, 100% Busload, £ = HIAI XIS

MZ OE FlexRay T2 &2 H&E =S K&

1ISO 11898-2 2} 1ISO 11898-30| (& 2 x 1 MBit/s CAN
FlexRay 2t CAN HIER A2 A2t S)| 24

O PCZ2 MO &= ottt &= 11 0|42 CIEI0IAS

=2 Y == A PC 2IHHO0l A

MESIAIES ?let £ H

HI=SJ|3tE FlexRay UIER A2 &4
(HsI] 25)

rol

Hets Bk Application Programming Interface
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2 FlexRay
Channels

100 MBIt
Ethernet
TCP/ IP

== o &80ol= FlexRay

S

l) FlexRay CCM
N

aRayTM

2x CAN
High-Speed/
Low-Speed
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FlexRay CCM J|& L

FlexRay 2t CAN= &t PC QIHHIOl A
Customer Specific Tools MultibusAnalyser

Generic Open APi = PC

CAN L

2
—
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e
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A

A

FlexRay CCM: SIEAIN =X

RS232 Trigger EEE >
CAN-
Controller
STAR12
CAN2 >
FPGA
FlexRay-
MPC866 -FIFOS | Controllor
System -Timestamp STAR12
- Routing
‘,
>
FleyRay
Modul g
»
Asynchronous J
Receiver
Rapid Prototyp Power
Ethernet Modul Sy
FlexRay CCM
PC
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FlexRay CCM: API

o
=Rl

=

-

1o J3

Ol Application Programming Interface&2 CtS0|
LI Ct:

& x|t

FlexRay 2t CAN ZHES
= FlexRay &t CAN HEZSHE
= FlexRay 2t CAN HIAIXIE =
= FlexRay 2 CAN HIAIKIE &S
= EZ2|H(trigger) = &2

dl KIAES =05t
Ml 4. Ol start, stop

pa

0>

|
—
<
X<
a
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24 ATEQ 09 R2

= N2 02 UlES A (FlexRay, CAN, ... )9| o= A
= N2 OE UWERIANME AlZ2t-SI| A

= HIAIKI2E A= =2 CHerotAH B Xl Jtset LIAZ 0|
= Monitoring, Tracing 1 Stimulation J|S=

= HI=JI2H “normal active”lfl Ol=2= UIE
= MNEA-SE AZEH]NH 252 tHet L= et

i
= AOEE JlE 282 +a= #et Scripting Host 2 =& (=
S8 AMESAHHOIAL] AIZdI0IE&E0] IS
(C#, support of panels)

= Fibex 2} CANdB data descriptions2| &0}t

ﬂJlﬂ
§
O
O

|
—
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MultibusAnalyser: 2 &

HAIKIS2 A= L= HAIA Sa LIASA 0.

Receive A2t =F, BIAIX H==(counting), 321 Al2t 2UIE

Ol Ol Ef 41 Ol A 2l signal description2 BIE 2 2 22| A S S2
Signal A& L= d1s S4 CIAZd0] (data interpretation)
FIBEX, CANdb, 2| Jt 4 2|

Graphic =c| dS=2l el H Al (signal recorder)
Trace PCS| ot& &2t0|E ¢te 2 HAIK =X,
Trace View, Trace footprint
Statistic bus load, BIAI X2t 2F 0l CHet S A
S Transmit = L= I E HAXSS B8 MS

|_

< . Ltgret =JF CAN =

X

e
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MultibusAnalyser: /t £

yser Control Panel

Ha\e Miew Control Windows Help C f' t'

LI G ontiguration
Cr\Programmel[XEATicanAs

Funetions — 2l M C Function Module
aL: anager :
nal ﬁ g 1
o Service

Manager

=
&

g

13
ui_
=l

2

a

Function Module

TTTTTTTT
To add a Function to a bus drag It's icon out o
window to the bus item in the configuration tr
Ip, press F1 m /,,l

=
Control Panel | VBUS | | VBUS F

8 8 Distributor

‘ UCI for CAN and FlexRay ‘

CAN

1 >

(‘ >
<€ ><

|
—
<
X
a
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MultibusAnalyser: &g

Flex®ay 1 - FIBEX Signal

File Miew Functions Options  Help
D F e O TR+ ¥ X ?
=4~ Flexrayhannel Conrt Cupcletime State Channel Source ECU Signal Walue
= Q Funchion generabor 114649  00:00:00.010.000 FlezrayChannesl Function generator Rectangle
Rectangle 1425 00:00:00.009.999 FlezrayChannesl Function generstor Sawtooth 41214 .000
Sawtooth 14591 00:00:.00.009.999 FlezravChannel Function generstor Sinus
Sinus 14591 0Q0:00:00.00%9.999 FlezrayChannesl Function generstor Triangle EEEEET
Triangle
] >
Channel DA
Cvole c 44 16000 = =
Identifier : 3 14000 ) I,r"J 1\'1' ',rf ll'l.l I,J'r{ 1.\1,|
DLC : 16 12000 i 7 3 7 T 7 3
Data : FF 1F FF 7F 00 00 00 0O 10000 T T T I T 7 1
REF—ID : =igSinus 8000 =+ i 7 7 i i
Shortname . Sinus E000 ~ L T T I T 7
Longnamne : Sinus 4000 A i
Description : Sinus function walus 2':":'8 1 wi Y N F
< | > 000233 000234
H 4| FM \, Scroll :I,I]vemritef
ﬂ Running Messages Received: 58836

|
—
<
>
a
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MultibusAnalyser:
Al NS 2F

&4 FlexRay 1 - Receive
File Mjew Functions Ophions Help

QB =G 12, Bt ?

Count Cycletime State Timeout | Channel | Cycle | 1D [hex]

[Drata [hex) ﬂ

4 0o:00:00.319.976 YA B 52 3 oooo ooao oaog aooa. .
4 00:00:00.319.976 YA A C4 3

4 0o:00:00.319.976 YA B 54 3

3 00:00:00.319.976 YA A L& 3

3 00:00:00.319.976 YA B 56 3

3 0o:00:00.319.977 I & £g 3

3 oo:oo:o0.319.377 YA B 58 3

3 0o:0o:00.319.977 YA A 60 3

3 no: 977 YA B 60 3 BFFF
3 na:

3 .

Es Wiew Function Options  Help
00| & - Rzt 1| ®
: T« | ldentifier Dezcription Cycle Mo. | Channel [rata

M o4 p I mE sh Static 1 YWheel speed FL 32 AR - | 2B 7334 62383 BE2T 3048 B334 3896 7248
@ Running Static 21 1 AR - | 7904 8789 6759 0648 0973 4578 4087 9548

Dyn 65 Terminal 30 2 A, - | 4369 0633 5368 3368 9620 5373 0890 4575 8534 8756 2487 3696 2345 4587 6457 3455

Dyn 65 Steering anale * B - | B¥35 8763 5845 FE43

Dyn B9 Wheel acceleration FL * AR - | 3BE 3547 4676

ﬂ Running Messages Transmitted: Transmission maode

|
—
<
X<
a
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MultibusAnalyser:
Analyzing Start Up Example

AL Trace [AsynchronousStartlp.tr?]

File Edit Miew Functions Options Help

] 3 T 10 Dt
[=- EE ® = & | hes | heix ?

Otgctol M=
BlS 1 LICH

Mo Time [abz) State Channel | Cycle | D [he:-c]“Message Data [hex] Cold starters = ASCH =~
.B83 00:03:51.594 . 504 ¥Uh HE A 41 1 0o00 0o00 0Ooo0o0 oQo0 o000 0 OIO

.B84 00:03:51.594 . 504 ¥Uh HE B 41 1 oooo0 0o0o oooo Null & E”

.885  00:03:51.599 505 ¥Uh HE A 42 1 oooo oooo Zﬂégo}_j O'”‘L|E
B8  00:03:51.599.505 ¥Uh HE B 42 1 oooo oooo

.B87  00:03:51.604. 508 ¥Uh HE A 43 1 oooo ooon

.B88 00:03:51.804. 508 ¥Uh HE B 43 1 0o0o0 Qo000 oooo oooo

.B89 00:03:51.809.501 ¥Uh HE A 44 1 0o0o0 Qo000 oooo oooo

.B90 00:03:51.809.501 ¥Uh HE B 44 1 0o0o0 Qo000 oooo oooo

.B891 00:03:51.809.561 ¥Uh HE B 44 3 0o0o0 Qo000 oooo oooo

.B92 00:03:51.814.504 ¥Uh HE A 45 1 Qo0o0 0000 0000 0000 0000 Qo0o0

.B93 00:03:51.814.504 ¥Uh HE B 45 1 Qo0o0 0000 0000 0000 0000 Qo0o0

894 DD:DE:51.614.5E~4 ¥Uh HE B 3 v DDDD nooo

e e e - e e e e

.896 DD:DS:52.312.504 I B =13 79 20FE BFFE 0000 0000 0000 0QO0O o000 ooQon oooo oo, J
L8977 00:03:52.319.503 YA B ta 3 2630 43FF 0000 0000 0000 QOO0 oQo0o oooo
.898  00:03:52.322.503 I B ta 79 21FE BFFE 0000 0000 0000 0QO0O o000 ooQon oooo oo,
L899 00:03:52.329.502 YA B 1] 3 2949 4LFF 0000 0000 0000 QOO0 oooo ooon
.900  00:03:52.332.502 I B 1] 79 22FE BFFE 0000 0000 0000 0QO0O o000 ooQon oooo oo,
.901  00:03:52.339.502 YA B B2 3 2C3E 47FF 0000 0000 0000 QOO0 oooo oooo
.902  00:03:52.342 502 I B B2 79 23FE BFFE 0000 0000 0000 0QO0O o000 ooQon oooo oo,
.903  00:03:52.349.500 YA B 1] 3 2F15 49FF 0000 0000 0000 Qo000 oooo ooon
.904  00:03:52.352.500 I B 1] 79 24FE BFFE 0000 0000 0000 0000 o000 ooo0 Qaooo oo, .
.905  00:03:52.359.500 YA B 2 3
.906  00:03:52.362.500 I B 2 79
.907 00:03:52.369.499 YA B 4 3
. .908  00:03:52.372.499 I B 4 79 ¥ -
I— H 4 H]', Recard },\Flewf 1 OIL2ol M= »
< @ Client stoppad 3524 Messages Ready %jlﬁolm Cél[j‘_|.
> active 2 = 0f
X AsUD

FlexRay Presentation @ IXXAT © IXXAT Automation GmbH Page 41



Data Description Standard FIBEX

FIBEX ... FieldBus Exchange format
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FIBEX Example ER-Diagram
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Rest Bus = Remaining Bus
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Rest Bus2l AIEdI0|& 25
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