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MITSUBISHI INTEGRATED CIRCUIT

M64100TFP

ON-VEHICLE LAN CONTROLLER

DESCRIPTION

The M64100TFP is an an-vehicle LAN controller, which
supports the CSMA/CD-based competitive bus control
mode,

This LAN controller is provided with a one-frame transmi.
ter buffer and recewver buffers These buters are
independant. The LAN controlier only raceves message
frames diracted o the current noge. reducing ™he burgen
loaded on the coniro mucrocumputer an carminn ot high-
Spaed transmission control

The protocol control ang frame farmeat of 1he MEG T IUTER
comply with SAE J1550

FEATURES
® Protocol contror comp ant wn LA 1as,
® Collision detecton ara oronty oo ov CSMACT
® The address filter 'unzion = akes ¢ sossibee to rBCeive only
message frames con J Ihe address af the curmuent
node.
® Three transfer rates 4 JopOried (20 8 xbps/4t £ khos
125 kbps). (Settings are made by a0 exterinal ostaiator g
the frequency divis«on-ratio seng pn |
¢ Usss the PWM mode for coaing and cecoding o signa
sent {0 and from transimissior tne
® Built-in B-bit CRU coser and decouar a0 o0 et yor
* Built-in 1-frame trarsminer butier ana recever byfters 'ar 2
framaes
® Supports the 1-by'e respcinse (156 e {Juloms FR
transmit-receive furction Dot
® A recaplion addross, us well as a pby,
set as destination aouimss
* Supports analyzer receptor )
® Status register faciilates e T oMo e o 2otent a.
ory traANSMISSIon condition
4 The frame format “ompies with he b haacer 1 e
ceivar node and | byle esponse mode o SAR JyaEe
Frame fength s varatie .o 10 12
sponsa byte).
® Various kinds of mcrocomputer wiamaces St -
. Clock-sync senal intedace (LSE trst 8 s gata)
s UARY interface
{LSB first, 1 start b+ & s Cata « ) pant by . 1 stop
bit)
Choice of with or without party Bt
mm&fﬂ: conversion LSE st loma’ 'O MSB gt 1or
mat when sending 1c BUS une wher recan g from
BUS [ine, from MSE fwst tormat 1o LS st forma
* Parallel intertaces 2 knds)
® Built-in error detecton funcuons for varis unds of trang
mission errors
* Transmisslon erors
SOF error, ectic back emar IFR L1 e no iF 5 “rror
IFR disparity eror wnproper IF7 leagtt eror
* Reception errors
Double address celivmon enor CRE oo W UDE
message length eror it error, by e L
® Standby mode supportes
* Standby mode eaterabis sal Dy CoNtrol microeomputer
(power dissipation at standly mode ISTRY < 150 .4

PIN CONFIGURATION (TOP VIEW)
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BLOCK DIAGRAM of M64100TFP
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il MITSUBISHI INTEGRATED CIRCUIT
M64100TFP

ON-VEHICLE LAN CONTROLLER

DESCRIPTION OF PIN

Pin No. Name vo

Function

@ CLKSEL Input

Input pin for system dJOck selecton

f S

| L oFOISMHz ciock imput trequency

I l For 2 MH ;:ou nput frequency i

@ TSSEL Input

@@
BiE
[
-

&

-

@
2
8
<

C]
4
3
e
v;

@
3
r’!l
3

® INT Output

@ REQ noy

TXEN Input

&

SCLKIN input

RXD input

| e i) _‘
————— e oo E TR e —— et
.y-,,m Pt transter “ala sathng for axcrancs with a\,,\ ne

Clock input 1SSEL Transter rata
o . P - “«
SAu-2 ; L 25KLps
 — - ——— A
(CLKSEL =L | 41 808
- . -‘_—_—_—,vv‘ — -
!
o oMM ‘ t i 41 5’(5"‘3
i - — 5
{1 (CIXSEL = M) |
. | 20 BKbps i
. e - B s I j
sosenloceamen: - E— — - - ST >
{ 'rpdt pn 'c 3gnals mosved lrom duS ne l
sirse 0GC S:aral outhut pin for transter Ic BUS e imessage frame for transmission) ;
) = - e et i !
.

A A A

Negative 'ogic signal output sanster 1o BUS e (message frame i transmission)

ity chack sertng pins effective when Lsing UART interfacs ‘or the :~terface with control
microcomntar

O Output

TESTO Input

&390 9|&

TEST? |
TEST2 ?
® AMSEL [ input

— ——

@ XOouT | oJ'pu.

N

@ XIN L input

frre————— R — |
il STPSELO SVPSELY Funcuon ) i
' - — 1 i
1 L L ; Oxd penty !
| —— v 4 L o | W
! ! L Even panty ! I
14 —— — !
i - " No panty j
} fis ee——— R - p— - R —
| Slandly mode seltiong put used by CON Mcrocomputer
L stancby r*xooa*‘ Ope"dt"g moce
| Reset mput pm used by control mecrocomputer
L resel modeM: operatng mode
i e ———————— —
Sutput pin for hardshake with Comngl microcomy . 1ar
See “Commumications «*h the Controi Microcompyter on and altar cage 17 for detalis
TSt o for handshiaxe with control Ticrocompuier |
See ‘Commumncanens with the Corr A CeompGter” on and after page T for Celals
— it p—
nput N 107 CONo: of sandl intetace
| When Lsing 2 sanal ~tedace . fix this pin 1o "H.°
. apa— ———
CIOCKR inpt b.,,nal Ui ihe use of U CIOCK Sy Sana Tlertace
‘. - ——. - - L e —
: F-,:c'u:r-s S SaNal dald Pt pin when usag a sena iarface (LS8 s |
Furclons as sana) dala oulput pin w"crv UsINg @ weral /mertace (LSB et
4 SRS, S i = ot
"oa: INOU! pans
Usually, fx pins 16, 17 and 180 "L°
T . E— .- -
| i NormMma Tansmession i
] Recewes ai ey.*;e trameas o0 8L C e
T | = sl divilisindaimil =N
+ S —
j‘y‘ 12101 OUIDVt pin
5 - 5 ORI
QSCHBI0T DUt par
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ON-VEHICLE LAN CONTROLLER

DESCRIPTION OF PIN (Conﬂnued)

Pin No. Name 170 | Functon
@ NC —_ Oo'\nec‘edtoGNOm normajuse
2] GND Input G.omqu on
e s . o - B LB T y
] Do ( Imput  Function as data bus VO pins when using a paraiel mterace
S D1 | Output
& |p2 !
@ 03 { !
@ |o4 '
d D5
® |os
@ o7
- -~ - - e —— et e e e e e e ——— e e —————
@ AO inpat Functio= as aodress bus inpat pins when using a paralie inlerface
@ |a ‘ | i
@ a2 f
(<) A3 |
] A4
@ |as
+ e === = W e L]
<] R/W (RD) l input ’f‘;‘s,"“'*c"’" = = o R G- A WS ekt l
E (e i L0 | IFSELY Interiace iype P 38 Pin 39
® E (WR) | Input e e PO el W0 e et
| ¢ = Har.ym -naﬂaca RW mode £ mode i
i Lt X e - e _— —— —1
| i - - 1 Farallel imerface 2 i RD moce { WR mode }
! | RS SR FeRasts — e Loy MEgchadeia W N E - IS )
@ ALE nput ! Agdress latct y,m.n or paraliel ‘nlonaco (aooras. lalon ' laling edge)
— g T SR el )
@ cs input Device seiector pin
L se'ect H unsalect
. - 4 - - e ————————— -— - — - —— ————— - - - - - —
® vDD L mwm suopry nput pm
@ IFSELO | Inpur | intertace setting pins for mertacing with corrol microcomp.ter
@ IFSELY Input ! e e asmama e T
: aPSELu | nSEl L | 'neﬂaco !yca
i : .._._._._,;. —
| L L CluC'« Syne senal interace {
{ el T o e ST |
- ! UART imter*ace |
ERRAATE TRl T8 Lot e U L A |
: - | Paraliel nienacs 1 |
1 1S ¥ - {
t - - E?Iraen ntai aw‘
 SLAAEETR R 3 S B Vel
Faravel ntetace T = AD bus murup ex type |
 Paralel \tarface 2 - AD bus separston 1ype ]
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COMMUNICATION FUNCTIONS Next, storing the message frame in the receiver butfer as re-

DESCRIPTION OF COMMUNICATION FUNCTIONS

The LAN controller, temporarily storing data sent from the
control microcomputer, forms a message frame and also
monitors the status of the BUS line. When the AN controller
finde the BUS line in transmittable condilion, it sends the
message frame to the 8US line

When the LAN controller detects a message trame di-
rected 1o the current node. it receives the message frams
and checks to see if there is a recapton sror occumng

ceived data, the LAN controller transfers the data to the
control microcomputer.

(The section “Communication with the Control Microcom-
puter” on and atter page 17 deals with data transier betwesn
the control microcorrputer ard the (AN controtiar §

. BUS hne
. . ’ LAN controlier Message frame |
r | transmitted i
| ! -~
®>  Transmitter buffer | L ] iy
Contro (W - R i
microcomputes S
; | Receiver buffer k ]
: L Tl T~ -
L £
o
Transmitter node | S
3
[
LAN controller =
| ! |
L] ‘ T S E i
; | | Transmitter buffer [ L~ i i
Control i | Message ‘rame |
microcomputer } : i } receved {
i "T_ Receiver buffer | < .
L I L :
Receiver noge

Fig. 1 System Configuration
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MITSUBISHI INTEGRATED CIRCUIT
SN, M64100TFP

ON-VEHICLE LAN CONTROLLER

COMMUNICATION FORMAT
FRAME FORMAT

The frame format this LAN controiler handies complies
with the 1-receiver node and 1-byte response (iFR) type ot
SAE-~J1850. The basic frame format is illustrated in Fig. 2

Maximum frame length. 107 bits

ot -
? 5 3 bytes hsader
e . [ _ - ’ :
A 3 | C | D E l £ -
__i 4 1 N W NS S n ISENT TR
* ' e Z ? . | * ,
SOF ' | l i ECD EOF |IFS
| {
'. | IFR code ACK code
| refurneg Dy receivsr
! ’ node
! | | i =

i - CRC cooe (8 bits). error
detection code

“— Data area (7 bytes max )

~— Source address (8 dits). Source node address

— Destinabon address (8 bits): Destination node address

—— Prionty code (8 bits). Priorty assignment code used in coliision detection

* Data area D is vanable in length from 1 10 7 bytes
* CRC code E Is adoed to the 'ast segment of the data contanad in the data area when e LAN
controiler has carred out 8 bt CRC operaton for s B.C ano D

Nota SOF Stan Of Frame
EOD End Ot Data
EOF. End Of Frame
I =S Inter Frame Separation

Fig.‘ 2 Frame Format

6 :MTTSUB!SM
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MITSUBISHI INTEGRATED CIRCUIT
M64100TFP

ON-VEHICLE LAN CONTROLLER

BIT FORMAT

The LAN controlier supports the PWM bit format of SAE-
J1880. Fig. 3 shows each kind of bit and symbois.

The data bit format shown in (2) is used for segments A
through F of the frame format specified in previous page
Cne bit consists of 3 time zones. Data “0” corresponds to 2
time zones of “H” levei plus 1 tme zone of “L" ievei. Data “1"
corresponds 1o 1 time zone of “H” ievei and 2 time zones of
L level. The structure of each symbol is as shown in Fig. 3

The LAN controlier taxes the dala stored in the transmitier
buffar to form the frame format shown in Fig. 2, encodes e
data into the bit format shown in Fig 3. anc transfers 1o the
BUS fine.

The LAN controiier of & receiver node decodes message
trames sent through BUS line. When the LAN controller iden-
tfies a certain message frame as one directed to the current
node, it cames out reception process for the message frame.

Fig. 3 Bit Format

:'_* FORMAT = 6 time Sisn .
f : ; ; :
(1) SOF l .. i s
FORMAT = 3 time Panem of DATA = 0 Patterm of DATA = 1
: L I B e —— g -
Vv 1
(2) Data i 5_4 /C/‘/ d : H ‘ " r ;.____.._.:
FORMAT = 3 time
(3) EOD : : -
FORMAT = 6 trne
—~g -
(8) EOF : . . ' .
FORMAT = 3 timea
(5) IFS ) H =

MITSUBISHI
ELECTRIC
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MITSUBISHI INTEGRATED CIRCUIT
M64100TFP

ON-VEHICLE LAN CONTROLLER

TRANSFER RATE SETTING METHOD

The LAN controller has a built-in oscillator circuit, which
uses a 6MHz or 2MH2 ceramic or quanz resonator. Trans-
mission is camied out timed by 6MFz or 2MHz clock signals
which are generated by the oscilator

For transter rates, two kinds of sattings are avaiabie for
each clock mode, arranging the TSSEL anc CLKSEL pins
Table 1 shows the availabie setongs

Table 1 Transfer Rate Setting Method

1 _ = T* ‘

Clock mode | CLKSEL | TSSEL Transter rate | Ciogh ot o
: L | 12skdps | yas _
Clook fraquency L I_‘ —_
GMHz | M| & gkops 1148 |

- —t e —

Clock irsquancy | L , S1Bwps | a8 |
; H — R D |
2MHz | ™ 1 20.8x0ps 19 |

As shown above, the combination of the CLKSEL and
TSSEL pins permits to select from two kinde of transter rates
with ons type of clock input. if 41.6 kbps is seiected, bit tm
ing of transferred data will be as follows

) 1
Data =0 I {

SR e

PRIORITY CONTROL FUNCTION (COLL!SION DETEC-
TION FUNCTION)

The LAN controiler cames out pronty ¢controi 0y colitsion
detection. When sending a message frame. it compares the
data sent from the current node with the data on the BUS
line, detecting through the BIN pin. This mechanism 1s shown
in Fig. 4.

When two or more nodes are to tansmit data to the BUS
ling, the prionty controi tuncton gives prionty to one of them
This function checks the pricrity code. Only the node That is
glven prionty can send a message trame 10 the BUS ine. f
each message frame sent irom each of piurai nodes nas the
same prionity code, prionty 1s given checking the second byte
(destination address) and following informauon  The rode
that could not obtain pnonty due 10 prcnty control reaftempts
to send automatically it a node tails in obtan ng pnonty aven
after 3 imes of atternpts, it noticas the control microcomputer

a transmission error. Then, the control microcomputer ought
o execute another transmission process {writing transmis-
$ion data on the transmitter buffer) !t s probable that even
he new message frame results in 3 Yansmission error with-
out gaiming prorty, so 1 is recommendad o salect a higher
pnority coge for the massage trame

Ihe chant shown i Fig 5 dlustrates the reignonship Le-
tweern pnonty codes and pnonty

8 zMITSUBtSHl
ELECTRIC
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M64100TFP

ON-VEHICLE LAN CONTROLLER

To explan the prionty control, Fig. 6 is used.

In the figure, Nodes A and B are issuing a transter request.
If the priority codes of Nodas A and B are configured as AS
(H) and BS (H). respectively, Node B detects that the data it
1 sending diftars from the data on the BUS line at the 4th bit
(collision detection). Then, Node B stops transmissicn. Node
A is given pnonty and continues to send its messags rame

ADDRESS FILTERING 1

Address filtering is a function that the LAN conlroiler
chacks message frames on the BUS line and screens for
data frames addressed 10 the current node a5 message
frames to be processed. This tunction eliminates the need
for the control microcomputer to identify whether message
frames on the BUS line are sent 10 the current node. so soft-
ware tasks of the control microcomputer are reduced

As shown in Fig. 7 iliustrating the function, the LAN oon
troller makes decision 10 receive 3 message frame when it
compares the second Dyte (destination address) of the frame
format with the preset physical address and finds them con-
ciding. The examptle shows that Node A sends Node B a
mossage frame. The second byte of the massage frame s
set to “02 (H)." Node B, whose physical addrass is preset 1o
*02 (H),” judges the frame o be cirected to ilself and bagins

! 2 o0 1 90 1|
| e u L»
SOF 1 gl
P——— — g
o s Ly ---
e B
woes 1 L IINA
| ———
| euewe | priprymonge ---
‘ | LU ULl U UL UWJ
i
L PRI S——

n

g. 6 Prigrity Control

>
reception process. Node C, whese physicar adoress is pre-
set 10 “03 (H) " makes judgement that the message frame s
not addressed 10 115 node and exacutes no process tor recep-
tion. (For the paysical address setting method, see “Com-
munications with the Contra! Microcomputer.” on and after
page 17 )

Domtrudor ouree
= R L L. — e
[or[>en NI . | _ _ Daa [k
| ! 1 ;\ Pa
W 5 rd
Y 4 Y -
ol " . - ! 1 iadk ST /5
.} - - ‘;]. ; ¥ |
| ! i e
(I e Pl | e | |
- |- 4 ' —
= e I R n b S == TR
se o _ — = 5 Rx Buff)
Pryech 49008 | .Mx:xm:i_.- | ; e L
L = |
| i | i
I ! [ :
LAN controler LAN controlle: | f LAN contiolier 1
' J L J
<
Tl i 0
. ¢ B V. -
[ Controi 1 i Control l f Connol ' I
i mnc’occr'-pu:uj microcompuier) jmicrocomputer |
| Su— SRR s )
Node A Node B tiode C
Fig. 7 Address Filtering
MITSUBISHI S
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MITSUBISHI INTEGRATED CIRCUIT
M64100TFP

ON-VEHICLE LAN CONTROLLER

ADDRESS FILTERING 2

The MB4100TFP permits another address satting (calied
reception address) in additon to physical address, to check
whether to receive message frames on the LAN transmission
line.

The LAN controlier performs reception process i its recep-
tion address comncide with the second byte (destinabor
address) of a message frame on the BUS line It no recep
ton error listed in the secton *Reception Error Register 32
{H)” on page 18 is detected in the received frarme. the LAN
controtier retums an IFR. The ntormation written in the IFR
at that time is the data written in the physical adcress Th2
details of IFR will be explained in the section “IFR (Re
sponse) Automatic Retum Function™ on page 10.

In a case that two or more nodes have the same ‘eceptios
address set, they at once perform reception process with a
single message frame It s then probabie that the plura
nodes that recerved the message frame and detacted no re-
ceplion errors listed in the section “Reception Eror Reglister
32 (H)" ont page 16 will retum IFR. As the LAN controller per-
forms priority. controi by collision detscton also for the
ratumning IFR segment, the node that has selected a smaller
value for its physical address will successiully retum ths IFR
to the source transmitter node. If 2 node detacts collision
and stops retuming (FR, however. proper receplion procass
is performed

As a node that transmits @ message frame directing 1o 3
reception address wili detect the disagreeing IFF eror (in-
cluded In the transmission arrors listed 0 ine sechion

“Trangmission Ermor Register 31 ()" on page 15), the contr

controller, while performing reception process, detects the
double address defintbon arror Included in the reception er-
rors hsted in the section “Reception Error Register 32 (M)" on
page 16 After that, # proceeds 1o the reception error pro-
cess.

{For the reception acdress setlting method, see Register
Configuration.” page 12 ;

IFR (RESPONSE) AUTOMATIC RETURN FUNCTION

As explaned 'n sections “Address Filtering 1* on pags 9
and "Address Filtenng 2" on pags 10, the LAN controlier, with
the adcress filtering function, detacts message frames di-
e€ted 1w the current node and proceeds 1o reception
process. |f no recaption error 13 detected with the recenved
maesszage frame. he LAN contrelier stores the recaved gata
W e recelver butier and at the same time sends back an
IFR as ACK to the transmitter node to notify proper recepbon
This iFR code is the physical addrass prese! 1o the recever
node I a recepbion error 's detectad in the receved frame
e LAN contioier sends back no (FH. The transmifter node
will recognize that ths transmission was nol proparly ex
ecuted as no IFR retums

Fig 8 shows that the frame on the BUS tne 15 2 messaga
frame consisong of @ frame transmitted from Node A plus the
IFR of recerver Node 2

OVERRUN PROCESSING FUNCTION
Tha LAN controller has receiver bufters for 2 trames

microcomputer can judge it a pseudo eror Overmun occurs when & frame is sent 1© 2 node before the
If a node writes the same mniormation as s own recepton
address into the second byte (destination aodress; of the
transmitter buffer and transmits the message frrame, the LAN
controller performs transmission and recepton process a
once with the same meassage frame. In such a case the LAN
o S A ‘
Noda 4 ¥ T=ew] e (=T e [crRe] i
- |
Nodge 8 -_— - = S ———— i
BUS 'ne 50F [Tmen |70 = 3_‘ ~ e TCcRe £20. -rr.—l;;r g 3
‘Metsage Tame vat Tty {
~
Sl [ P FR {
US Iine ~— =
—T—- ‘
4 Y
11 :
i
‘ ‘*-; nn-f i
LAN cov rolle {
g
) .l‘t — i
| Cormred t !
m "'rof'a,vr-! é
ode A J
Fig. 8 RSP Return Function
10 MITSUBISH!
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M64100TFP

ON-VEHICLE LAN CONTROLLER

OVERRUN PROCESSING FUNCTION

The LAN contreller has receiver buffers tor 2 trames.
Overrun occurs when a frame is sent 1o a node betore the
control microcomputer roads out the received framaes aiready
stored tn tha bufters of 2 tramaes In that case no butter s
available for stornng the data contained n the racswved
frames. The LAN controlier, nowever, stores as overrun
source address the thira byte contained n the message
frame, that is, the source address (the pnysical adgress of
the node that sent the frame). The contro! microcomputer
recognizes the occurrence of the overrun from the status
data as well as which node has sent the message. =or how
1o read the overrun source address, see “Communicalons
with the Control Microcomputer™ on and after page 17

ANALYZER FUNCTION

Setting the AMSEL pin (pin 19) (0 “H” disabies the address
filtering function, then the LAN controller performs recepton
process for all frames on the BUS line When the LAN con
troltar 1 'n this mods it retums no IFR so it does not obstruct
commurecanons batween other nodes.

n!
SOH ECH 1FSISOR

EOH IFS [SOF]

I
Reoceiver butter 1 "

S——
——

B

Recewver buttar

Receitver bufter 2

|

Fig. 9 Overrun Processing

War bQﬂar‘z 1

i
a r 1

Statue \
vialivs

1 |l fbuﬂe'fultfovermr-}J

u 3
| Ovemunsourse ‘
| acdress




MITSUBISHI INTEGRATED CIRCUIT
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' : M64100TFP
ON-VEHICLE LAN CONTROLLER

REGISTER CONFIGURATION 'wo frames. It also includes 6 more registers. Each butier

GENERAL CONFIGURATION OF BUFFER REGISTERS
This section deals with each register and bufler memory in
the LAN controller. Fig. 10 shows a generai form of the reg-
Isters ang bufter memory
In Fig. 10, the LAN controlier compnses a transmitter
buffer register for one frame ard recaver butter registers for

register and other registers wili be explained in the section
“Transmission Buffer Regisles” on and after page 13.

_ SRS e ——
|
Address !
00 (H) \ (
>
> 1 message frame for ransmissior |
/
! |
|
. |
0A (H) /
|
|
. e o) '
10 (H)
= \ !
b e
i | |
i ! '
Receiver buffer register | \ ,
i /7 2 received message rames
b ’
| |
1B (H) ! g
—T__‘ f {
S ieshsmemm—sa i |
30 (H) Status register | !
e - ——t Re e 5
31 (H) Transmission arror register |
22 (H) Reception error register | !
33 (H} Overrun source addrass regsier =527 : Butter and register 1o ve written |
T v = > TR
34 (H) Recopigtack e B ¥ by the contro! microcomputer |
(H) S LT e i
35 (H i & e Buffer and register 1o be read l
Uy the conral microcompute i
.‘
Note: In the following descnnhors M) denctes exriossi hexacecimal while (B) denotes (he Hinary sysiem !
NSH LSB
An example of expression ir tha Dirary sysiem s OO X XX tands *or 0 ang 1
i
1
H
|
|
{
S — gt i
Fig. 10
12 MITSUBISH!
ELECTRIC
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ON-VEHICLE LAN CONTROLLER

TRANSMITTER BUFFER REGISTER

The LAN controiier forms a message frame for ransms-
sion from the data wntten in the rransmitter buffer register
and sends the messaqge framas 1o tha BUS fine. Fig 11 llus
trates the relaticnship batwaen the configuraticn ¢f ine
transmitter buffer raqistar ard message frame 1or trans™is
sion.

controlier cames out CRC operation for the data from the pn-
orty code through data n and adds the resuit as an 8-bit CRC
code after data n in "hs message frame tor transmission

¥ a parzliel interfaca is used 1t Is necessary o designate
address 1o wnta data. When using a senal nterface. no con-
sigeraton s raquired for address to write 3data. For detalis
sawu “Communcaton with the Control Microcomputer ™ pages
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ON VEHICLE LAN CONTROLLER

EACH REGISTER IN TRAN
BUFFERS
Priority code in the transimit
Priority code in the recaive:
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ON-VEHICLE L AN CONTROLLER

CRC CODE: 1 (n + 4) (H) TRANSMISSION ERROR REGISTER: 31 (H)
n = numper of gata byes

Th’@@ﬁcm\ tored ;€& agcress ""‘&l.’"?:‘— .- = o -"'-‘
data in the recene: . ar cte T o oo asue i
%\N@d &S frame
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