[MPC5744] SBC - FS65 743 (L)
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AIEZIEP SBC &R

2. BihNes

2.1 iR

SBC ( Safety Power System Basis Chip ) BIRE£RFEMEGH , NMUNRIRIRMESFERGEE |
TRt T CAN/LIN &S ,

FS65 22— SBC &k , EE— 1M KEENRFERNTE
22A) , ERTSNFXRGES . BMRES | RIEER
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BRERMN—ED .
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RINFE TR 3.3V FFifEestE
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TERZ FS65 TRESHIFERITEE :

(2.7~40V) FEgHEBEREE
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LDT (KESAIERTRR) , & 1.0s DR THEIHEKE 6 1NB
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Table 1. Part number breakdown
Code Option Variable Description
4 series Linear

¢ 6 series Veore tyre DCDC
0 05AorD8A

x 1 Veore cument 15 A
2 22A
0 Mone
1 FS1B

¥ 2 Functions LDT
3 F51B, LOT
4 LDT, VKAM ON by default
M Mone

z C Physical interface CAM FD
L CAN FD and LIMN

E 1 BS5Ih8E




TER FS65 RIHEE]
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Vore SMPS + > WVeore SMPS
VAUX_E (TSD] =) | 3 " TSD] VCCA_E
VAUX_B I Way Linear Regulator « Veea Linear Regulator VCCA_B
VAUX + * VCCA
i V. ;ﬁ Die
Vn&.* Vm¢ b A *V"“E st 28Y) Tem GNDA
CAN-5V ¢ Vg 120 An
caN » aleg
Linear Regulatar - Reference #1 Charge Pump Ing#;(oe MUX_OuT
F %
SELECT & 100 VKAM
¥ Select
Ve 05C DEBUG
10_0 V2p5d Mo
Main an
I0_2 jos | |VKAM penug
10_3 Interface Power Management INTB
State Machine NCS
104 % SPI SCLK
10_BVKAM . Main MISO
_: S Y ¥ T MISO F5
TC*“”“""? ¢—=8'/DDIO
v g LOng &
S Duration
Vaups Timer Salent Datug
CAM-EW Vam Vees FB
LI . | '] V2p5d SPI
Vi p ’ FS FS
Voltage Regulator QsC WVSENSE
FCREM SUPERVISOR 5| Analog Reference #2 Fs
(over & ze) Ve Jln:sn [T ; ;
| Faisate Machine RSTE
Vs FS0B
Viee_ | FS1B delay” FS1B
| & driver WPU_FS
CAN-5V
CANH CAN Flexible Data Interface ?;‘g
CAML
GND_COM I;|
LIN LIN Interface *  RXDL
—{ ce l:-TXDL

| Fail-safe logic & supply

2.2 FEINEESIH

2.2.1 HESIH

2 NEBIEE

Part Number dependent *

VSUP1 #0 VSUP2 2 VPRE SMPS EFISSHMEESIH . VSUP3 2WEPFEESE S| , VSENSE
REFERNS I | SNmABEESERER .



2.2.2 FRT588 (VPRE)

TYEFRisER |, NEPER THMEMLZF] MOSFET |, #iH 6.5V EBE . MRS . i9EM
RIEST . STEEHR buck-boost JEFITEEMRERITAE buck ik |
2.2.3 VCORE (1.0~5.0V)

H—1 SMPS ETssiat , XE—MNEiEEE DCDC #%ikeg |, BII/MNERS I COMP_CORE f&
BECHRRISEREHR . Bd VCORE 5KIR3IH) (FB_CORE) Z/ERIS EFEMEESRHERERE .

FERRRE | EERMRESNEESERE | ANk SEER AN SRR H T E— Rl o AEl
SPI IERIIX NGRS | BT EMXERENMNSERSRLR | MEFRTES KA .
ESEHA VCORE .
2.2.4VCCA (3.3V g 5V)

H—M&ERATHEEE | BEH—SEEESE . TEERB=REEH (£1.0%-5V 8 +
1.5%-3.3V B 100mA) | LEHEERS | BRE/N BofkEsME PNP @ (£3.0% BB 300mA) |,
AT ERE |, BREEK .

FEABRE . SEAMXEGNEFRRGE | GRS AN SR E— il . AEl
SPI fESRAXMEReR | (BSTFNXERENMNEELZSBHN  MEFBIIESKALETS .
{EFRSMEE PNP RIIERESESEERA VCORE .
2.2.5 VAUX (3.3V g 5V)

H—MEMEETDRREE R MEERERL . SME PNP @it | ITLAECESlEE VCCA /Y IR
ERUETIRR .

FEABRE . SEMXEGNEFERRE | GRS AN SR E— Rl . ATEl
SPI fE&RAXMEIReE (BSTFNXERENMNHELZSBEN  MEFBIIESXKALETS .
IERIESEA VCORE .

2.2.6 SELECT 35k

BT Sitay VPRE Z[aEsAIBEEERE VCCA 1 VAUX R9EEE , a0FE 3,

Veca(V) Vaux(V) R select Recommended value
3.3 33 =6.0 ki) 5.1kL450 %
5.0 5.0 108 == 132 k02 12 k2 £5.0 %
33 5.0 216 <<262k0 24 k2 £5.0 %
5.0 33 459 =< 56.1 k2 51 k2 £5.0 %
Motes

36. Ifthe SELECT pin is detected open, the VCCA and VAUX regulators start at
their minimum output voltage 3.3 V.

3 VCCA / VAUX EB[Ei%sF

toh , ShERERIERERENELRS | 5 VPRE BENZBRESELZS .
2.2.7 FaifSIE (INTB)

LrRTRERT | FE—MERR o LS IBIRERLERL |, EEAYRRIR(Z VDDIO |



2.2.8 £I&E (MUX_OUT)
165 BRI — MEHAEB BRI E] MCU ADC , AIERREIIEBES (BEEBEN 0~VDDIO):
® VSENSE
@ VIO
® VKAM
@ WER 2.5V SE/HE

® MERREERESR
2.2.9 10s

HE 5 MAIEER 10s , T&RE 10s BERX .

% 110s BE
10 /S | HFmNIREERE BN | i IIREhEE VKAM FCCU Ms#% | ExtIC Y&
100 v v - - - -
10 2 Vv - - - -
v
10 3 Vv - - - -
10 4 v - v - -
v
10 5 Vv v - Vv -

HFNIREERES) - 45 FS65 IREE | HhRE 10 0 sENRESEL SEPIRE |
B - B MUX_OUT BiEiESAXE] MCU ADC .

WIS - MEHFES .

VKAM : EHftE | fE(RIDFERTIAREARERMALE .

FCCU i5f% : MCU ERJ FCCU Wtz . IWIsEREIER WD #XB3 , BERBIEERBMAHIAN
ZIEHRY . WE 4

Ext.IC Y54 : IC $EiRisdE , BD 10 4 HWERIALTEL | 105 EB—MEEmBERE MCU BYEHA
i, ANBEERSS EEHEET . WE 5

Reset phase Normal phase Error phase Config. phase
-+« > P
LoHz | | |
| I | I |
| | |
| | |
| | |
I |
FCCU_eout[0] i— ————— -! i
| | |
| I | ] |
| | | ] |
| | |
| | |
FCCU_eout[1] b————- .l ;
| |
I ]

4FCCU (5518




Error signal (10_4 input)

[ »
= =
Internal 10 4 i Acknowledgment counter

signal latched

A 4 ‘
«———————————— i
Reset i i Restart Acknowledgment }
counter : : counter }
|
1 1

Acknowledgement signal H ! 1
from MCU (10_5 input) ! !
—»| | Filter time !
I
1 I
RSTB | ;
1 I

FSOB E

1

Y

The error is acknofﬁvledged
by the MCU then, internal f
10_4 signal is released |
The error is NOT acknowledged
by the MCU.FSOB is activated
at the end of the counter

5 SMERRIRIESAME
2.2.10 FSOB 5 FS1B

FSOB BXELREMMSIM , JHfEr~4nt | HHRET  CREEIREER | W3 IHREETF |
EERERN .

FS1B BRKZeWH5IM , 25 FSOB HH(RAS , fEJECERIZERRTE (tFELAY) EiF4RRTIE
(tDUR) f5 , FS1B @itfFEF . CERSUaREERT |, LSIMZEIEBT | TEBERENR .

X5 e — MR LAL .
2.2.11 RSTB 3|k

WIRESNEBERIERER] VDDIO , SNEE=/aI8E :
@ BIEN : EREMEFNRIRE

@ WHEESEITR , SfdHE 1.0ms 5 10ms , XERLEEM
2.2.12 DEBUG 3|

LiesART |, B IBIERESE Vdebug il 1 Vdebug_ih /8] (B84 2.35~4.6V), N#HA debug
B | AR | BIEAAERET | BEIREOREEAN | BEENE VN T2RERN |
RFRY | MR S NERIIFEIREZRT LS BT .

3. Thie

FS65 BRFMHITAMAEH |, FIRSHIEHBIREE (0 VPRE . VCORE . VCCA | VAUX) , &
B SHIEFIfrE%e5mE (@0 WD . RSTB . FSOB . FS1B) .



3.1 RS

3.1.1 INIT main

S LR, EISHEHALELR | AEAPEREME NS RENSFR  — B8
FER | BEHFERHAERE . BAWEXRFEED INIT_INT HER550E .
3.1.2 IEEIE

EED | FrAIREEEaT A |, A ANEIDEER .
3.1.3 {EINEEER - sleep

(REEEEHER BT AE SPI 35568 FS65 MALEL , HAERG | FrEETEXE |
BEZRFER VKAM |, T VKAM R7E4REE(HeE  tiB=NETLAEIE CAN | LIN | 10s 5 LDT I&FE |
BEEfS |, BIRSHEFFEN VPRE BiE | MEZLVFIEEENRFSR . &8FERENERe
K7 . W—B RSTB 5|HFEEEBFEYT 8.0s , MBSHALKES (th 8.0ms ERTEEAIXF) .
3.1.4 {RINFEEIL - auto WU

£ INIT sEEEXT ,£8E VPRE i&E VPRE UV 4P3 (818! 4.3V) ,HEESERX TR SPI
B . BUHEAMERX |, RE 1.0 ms FEHAKE .
3.1.5 {RINFERTL — deep FS

ERBELTRESREZEFE 100 2RAT , HEANERN | 2 100 HEBEFR , FJLUSHHERS
MREE |
3.1.6 (RINFERIRISFREE

ERIFERENS |, AR 2.5V EHFETRMET |, UERSNSESERRE | BifEx
SHFFLRNEST | LIRER | FEE 256ms REFEEHELZSIRS .

3.2 WSS
3.2.1 LBIST

ZEREEN (LBIST) EEIEMNEINFEEIIREER [, SHTEN , MRENHETR | BESE
s PREBIENAREE FSOB 5 FS1B {RIHREETF |, WAIIHIESIESXANS BT .
3.2.2 ABIST

BRIUREBN (ABIST) EEFERUSDINTE . REZEBEEEMSERLERR . WRE
MHER |, WS LBIST HalsRrd—REAIENE .

FERUEN (ABISTT) SIEEHEIREESIZT . TRERIETRUAE .
& 2 ABIST1 HAEIETRSAISIER 25 MO

B E RE OK/NOK
VPRE v - -
VCORE (4% FCRBM) v v -
VCCA v - -
RSTB - - v




FSOB - - v

RERRBEN (ABIST2) Ai@d SPI ZHKizfT |, FHETHEN VAUX (BF / RESHEHERS
) B FSOB . RFF | fESohEIREERT , ABIST2 TUUEITLARAY FSOB

= 3 ABIST2 HAEIETSESFIHER S [HIE

24 gE UNES OK/NOK

VAUX Vv Vv -

FS1B - - v
3.2.3INIT FS

FELEENEBN (LBIST 1 ABISTT) 5 , SIELZERSHIUHALER | & RSTB BH/EIE
FRiatT . EE PR EMEHEL SRR ENSFS  —BEFFIIER | BYLHESNE
ERE . EXMERF |, FERE 256ms WEETMSFREEARIFEI A . RFE RZES
FrAES, , #A Normal WD 1&g .

3.2.4 Normal WD

EXMENF |, WOUEEMERIFE R . ESPERESE RSTB AHREFESMBAME RSTB |
BEHEHIE .

4. R17E(E SPI
MCU @& SPI 8% %5 FS65 BLEZTFES . XIF FS65 , SPI AYATEHRERTE 0.5~8.0MHz , E

RERASHPLEEF |, BAES - NOGRESIE | FER 16 (A9 SPI . RRibZs , RitH
ITERIEK .

500 ns min
— -
MCS
3.5 ps min
Any Fail-safe Any main Any Fail-safe
register access register access register access

6 HFasialalpRE

NCS RMERFFFIZEAEREL 500ns (BIR—IR 16 fA98uEME | F&him NCS , &40
500ns Z/EABERRALE NCS) , MNIEZESFRInReRELDER 3.5 ps , HX 3.5ps
ERLUGEERS ST . W& 7 , X2 SPI 16 AEIENEX .

[ etrs ] were | b3 | b1z | een | weeio ] e [ bie bit? bith bits bitd bit3 bit2 bit1 bitd

mosi ([ Rw | mirs | ae | Az | a2 [ A | ae | @
[ ems | wete | om3 | btz | ewn | eto | e | bte [ ez [ es | bes | bee [ bz | b2 | bt || b0 |
mso [ smG | wue | came | wme | we | vereG | vcore_c |vothers 6| | | | | | | I |
Bits15:8 always sent by Main digital Extended diagnosis: sent by Main or Fail Safe based on bits 15:9 on MOSI

& 7 SPI #fiA



Description

Setif it is a read or write command

R 0 Read
1 Write
Description Split the addresses between fail-safe state machine and main logic
MIFS 0 Main
1 Fail-safe
Description Set the address to read or write
A4:0 0
] See register mapping
Description Parity bit (only use in write mode). Set o 0 in read mode
P 0 Mumber of 1" (bit 15:9 and bit 7:0) is odd
1 Mumber of 1" (bit 15:9 and bit 7:0) is even
Description Data in write mode. Must be set to 00h in read mode
D7:0 0
] See register defails
8 MOSI 16 U EMAE X
Description Report an error in the SPI communication
0 Mo failure
SPI_G
1 Failure
Reset condition Power on resetiread
Description Report a wake-up event. Logical OR of all wake-up sources
0 Mo WU_G event
WU_G
1 WU_G event
Reset condition Power on reset/when initial event cleared on read
Description Report a CAN event (diagnostic)
0 Mo event
CAN_G
1 CAN event
Reset Condition Power on reset/when initial event cleared on read
Description Report a LIN event (diagnostic)
0 Neo event
LIN_G
1 LIN event
Reset condition Power on reset/when initial event cleared on read
Description Report a change in |Os state
0 Mo IO transition
10_G
1 10 transition
Reset condition Power on reset/when initial event cleared on read
Description Report an event from Vpre.reguLATOR and battery monitoring (status change or failure)
0 Neo event
VPRE_G
1 Event occurred
Reset condition Power on reset/when initial event cleared on read
Description Report an event from Vgore regulator (status change or failure)
0 Mo event
VCORE_G
1 Event occurred
Reset condition Power on reset/when initial event cleared on read
Description Report an event from Viogp, Vauy, OF Vioan regulators (status change or failure)
0 Neo event
VOTHERS_G
1 Event occurred

Reset condition

Power on reset/when initial event cleared on read

9 MISO £ 15: 8 BIAZ N

MISO { 8 FIEREHEFFRARMENARE .
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https://www.nxp.com/products/processors-and-microcontrollers/power-architecture/mpc55x
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https://www.nxp.com/products/power-management/pmics-and-sbcs/safety-sbcs/grade-1-an

d-grade-0-safety-power-system-basis-chip-with-can-flexible-data-transceiver:FS6500?tab=Doc
umentation Tab&Iinkline=Data%20Sheet&fpsp=1
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