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+ HA=-FS85/84 (1)

EB/)?IJJ
iﬁj)\EﬁEmﬁsov, & H24VAI12V A St

e =JkBuck VPRE, #iii3.3v~5Va[iE, HitiEe
10A, JFRAN#F455kHzEY2.22MHZz AT fit, A& FS8500
MOS, VPREWZI/E NBUCK1,2, BOOSTHI%iA,

Block Diagram

« BUCK1/2,%iH0.8VE|1.8VH AL, it BE 1115 SPlinterface |l 1xHighVotage W .\ L \ovooo BicK
H2.5A, WE{H3.6A, TFOARRMTHL, i e [ T comer
3MHz, WEMOS, KA LLFHEESZINSART H, 2x Low Voltage LDO
WBE T, BUCK1ZHrSVS (FrASHEY) Ih ,
B Physical and Electrical Isolation

« BUCK3, #iHi1.0%3.3VAllic, HLFAE S, HE

OTP 6x Voltage monitoring
1 222 =] Watchdog monitoring
A ABU CK1/2#H[Al, P EMOS nglqgteErfgée MCU FW eoror montionog [ > Safety Outputs

« BOOST, HiHisviEks.74vAfit, HLJAE/IDC
800mA, Peak 1.5A, W EMOS, #%iAVPRE,
i T /ENLDO1,2,BUCK3 R Em N, B3 Fof 4h
fan

« LDO1/2,%iH1.12|5VATEE, it A8 77 ER s P AR
5, 0.5V & B4 E 71150mA,  1VE Fd
A 3400mA (i K HLD

Ext. IC error monitoring

Independent Safety
Monitoring Unit

Latent Fault Coverage (LBIST, ABIST)
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T+ EL = FS85/84(2)

/\JEI)fJ
3&4[3’31)5 Re &4 "0, eV L5
PREE T

Application Diagram

o HEESPIFIRCE[EREO
. OFFINFE10UA, T 38 WAKEL/2HIne fig VBAT 1
« AMUX (32CH) 3 FFVbat, WHEEZEHIE, I
Vref AR R, $E2IMCURJADCI HEAT R
F
o TEYRFEINEE, SZHFOTPHAE HI i M2 H
JE TP, RERFE
« EMCiLtl, fefithin. MiRED i
FIN/FOUT) VPRER}ZIE ], H MRy
J'J e DTN
Watchdog (Simple >FS84,challenger>FS85)
« MCURREMIFCCUL/2

VPRE

FSB8530

VCORE

* BUCH2

LD 1

VDoDo

INTE

SPIOR 2C

i AMUX

CLK Mgt (FSYNC) |

FIN

BUCK3

BOOST

. Toradar

LOWD2

S8 nsor

o HJEKIIVMON1/2/3/4, VCOREMON, oo 2
VDDIOMON

Analog and digital

WAKE

MECnitor ing

o HPNERIES B R WA I ERRMON
o Ihfez 4 HiRSTB, FSOB, PGOOD
« IhBEEKIABIST1/2, LBIST
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FAIL SAFE
SAFE MACHINE

ToCAN PHY

PGEOOD, RSTE
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« MCU fault recovery strategy1j
RESETE, HMCUIEEFCCUTR
tha, ATLUERE T AR A
R, 0 MCULEIX /NN [A]
PN ] DL TEH RS s, WA
2 AHIMCU.
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S 2-FS85/84(3)

FS84FIFS85X% L,

Safety features ASIL B (FS84) ASIL D (FS85)
PGOOD output pin Yes Yes

RSTB output pin Yes Yes

FSOB output pin Yes Yes

VCORE voltage monitoring (WVCOREMON) Yes Yes

VDDIO voltage monitoring Yes Yes

Voltage monitoring (VMONx) 204 up to 4
Watchdog monitoring Simple WD Challenger WD
FCCU monitoring Optional Yes

MCU fault recovery strategy Mo Yes

External IC monitoring (EREMON) Mo Yes

Analog BIST (ABIST) Yes Yes

Logical BIST (LBIST) No Yes




+ E A= FS86

* FS865EFS84/5HITH ALY, AT LA 2 pin- FS86 Functional Block Diagram
to-pinft) (FHEE R/ pin I EA—FE) Y Bk comralle
B b A as e SCHIF], AT DA o uck controller

+ HV Buckf{I4Ith fiE ST NEI15A, SER F A 33V to 6:9%. 158)

ADAS W FH T8 B SR B bl 5y i) i 34 LV Boost LV Buck

e LV Buck[{ ¥ B kb B 14 (5.0 to 6.0V, 1A) (1.0V to 3.3V, 2.5A)

« VMONEnEN108%, HrA4gn T AEHE _ _
‘Y)EEQ‘UHJ, /\ﬁ?—f U\ﬁﬁﬂ: 0 470 R

Window Watchdog.
10x VMON Simple [ Challenger

Latent Fault Checkers MCU HW Failure
ABIST - LBIST Monitor (FCCU, SMU)

. IC HW Failure
OTP - iSMU Meonitoring (ERRMON)

& WT Microelectronics



+ EARI=-PF8200/8100(1)
HR DI RE :

VINZ $572.785.5VE A\ J0

BUCK1-6, Type 1 BUCK, #iti0.4%1.8Vr]fic, 4F#&%
HfE/72.5A, BUCK1-2. BUCK3-4F1BUCK5-63 #5A
Dual-phasefi i, BUCK1-3357.5A Tri-phasefi i,
BUCK1-437 ##10A Quad-phasefii i, BUCK1-6#f 3 #:DVS
(Dynamic voltage scaling) LhfE

BUCK7, Type2 BUCK, #itH1%4.1VvAJHD, %t H
2.5A

LDO1-4, Hiti1.5%5VAJHe, 4% A8 /1400mA, > FF
LDOFload switch # A, A LDO2 ST Fr4H L &
AR B PR 7 5, B IE I VSELECT (1.8V/3.3VH]
&) A LDO2EN pindfz= i

RTCLDO (VSNVS) , #iHi1.8/3.0/3.3VHAJHL, A
10mA, FAR] L& VINELLICELL.

& WT Microelectronics

LDO1
(15V to 5V, 400mA)

LDO2
(15V to 5V, 400mA)

LDO3
(15V to 5V, 400mA)

LDO4
(15V to 5V, 400mA)

VSNVS (RTC Supply)
(1.8V/3.0V/3.3V, 10mA)

32 Channel AMUX
(Diagnostics)

oTP
(Flexible Configur ation)

Logic & Control
12C

Watchdog
MCU Interface

Regulator Control
Fault Detection
Functional Safety
[ABIST)

BUCK1 (Master/Slave)
(0.4V to 1.8V, 2.5A)

BUCK2 (Master/Slave)
(0.4V to 1.8V, 2.5A)

BUCK3 (Master/Slave)
(0.4V to 1.8V, 2.5A)

BUCK4 (Master/Slave)
(0.4V to 1.8V, 2.5A)

BUCKS (Master/Slave)
(0.4V to 1.8V, 25A)

BUCKS (Master/Slave)
(VTT/0.4V to 1.8V, 2.5A)

BUCKT (Independent)
(1.0V to 4.1V, 2.5A)




I ERZ-PF8200/8100(2)

Simple Application Diagram
RGLTRE: =

o EERCEMO, XFF3.4M VENVS T INXBQXP
*  PGOOD M 4 — i FLIFEOV/UVAIR & == o
it “ 57 B A W, /\ﬁﬁﬁﬁ% - =3 VDD_MEMC
JEIEH, % e - 27 Vto —
o bR HLE AT v | [mee] wo_cry
o JFIANAR. HarH FE & AT D [ sucka | vDD_CPU (A35)
o 24LLAMUX£H{I:#E§EE%E:EE)T\ - VDD_DDRIO
£ A
YRR - eV
ol || ([
wﬁﬁﬁé: E J[ voo_scu |
« B Watchdog (o ] oo |
o 4h¥watchdoghir il % A\ -WDI [ Loos |} [ 2s5vio |
* Fail-safe%j ! FSOB [ Ltoos ] J msc |
o JyHH R R ARSI o SRR s
* 12CH7CRCI B e 3
° V|Nﬁ_‘}£1%il:)j SIMCARD  eMMC Supply
c BB R oron| | | =y
LFDDR 7 MISCELLANEQUS
et PERIPHERALS
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|- 21 -2-PF8200/8100(3)

PF8100F/1PF8200X%7 Lt
* Fail-safe state, X PF8200 Description PF8200 PF8100 Bits not available on PF8100
YR, HRg R During the self-test, the device checks: Available Not available AB_SWx_OV
) Ot Ak 2 X, « The high speed oscillator circuit is operating within AB_SWx_UV
{jzﬁ%/iﬁtw% E“l‘ @Llﬁ ’ T)ﬁ Izjj EE‘ a maximum of 15 % tolerance AB_LDOx_OVAB_LDOx_UV
YE&ELF EE o *« ACRC is performed on the mirror registers during STEST_NOK

the self-test routine to ensure the integrity of the
registers before powering up
» ABIST test on all voltage monitors and toggling

signals

Fail-safe state: fo lock down the system in case of Available Mot available FS_CNT[3:0]

critical failures cycling the PMIC on/off OTP_FS_BYPASS
OTP_FS_MAX_CNT[3:0]
OTP_FS_OK_TIMER[2:0]

ABIST on demand Available Mot available ABE RUN

Active safe state: allow the FSOB to remain asserted | Available Mot available FSOB_ASS_NOK

as long as any of the non-safe conditions are present. OTP_FSOB_ASS _EN (always 0)

Allow the system to be set in safe state via the FSOB

pin.

Secure I°C write: I°C write procedure to modify Available Mot available 2C_SECURE_EN

registers dedicated to safety features (IEC CRC is still OTP_I2C_SECURE _EN (always 0)

available) RANDOM_GEN[7:0]

RANDOM_CHK[7:0]

& WT Microelectronics



NXP EHYRADAS S FH hik i

NXP S32R274, S32R294, S32R45, TEF810x, TEF8232
Ambarella CV22/25, CV2, CV5

Horizon 12,13,]5

Infineon TC2xx,TC3xx

Renesas RH850

Tl TDA4\DRA82X, AWR2243

Xilinx ZU2/ZU3

Black Sesame A1000

HAT, N7 7% P A FNXPE HLE i, # A K MCU/soCc M il B ffigk B4, B T Ko & R4,
HA A S AEFEN EL, WL RFKEL UL R EE .

PMICs and SBCs for Multi-Vendor Processors | NXP Semiconductors

& WT Microelectronics


https://www.nxp.com/products/power-management/pmics-and-sbcs/pmics-and-sbcs-for-multi-vendor-processors:PMICS-SBCS-MULTI-VENDOR-PROCESSORS

S32R274+TEF8102 FEE /5 (1)

c REIRE: TR
© B PR
LRI Ty ifik,

LT L

CA A R

.
VPRE 3.3V
BUCK1 1.25V
BUCKS 2.3V
LDO1 3.3V
BOOST 5.74V
LDO2 3.3V

& WT Microelectronics

3.5V to 60V

MC33FS8410G3ES

3.3V

14 4

BUCK1
0.4 to 1.8V
2.5A Buck

BUCK3
1.1t0 4.1V
2.5A Buck

LDO1

1.25V

1.1 to 5V, 200mA

BST

5to0 5.75V, 800mA

LDO2
1.1to 5V, 200mA

~

S32R274

VDD_ADC

VDD_CORE

VDD_3P3

TEF8102

VDD_1P8

VDD_1P1




S32R274+TEF8102 FER /5 Z(2)
QMIMC33FSS50213ES

o RLERE. B MC33FS5502Y3E

= s —
YRR JE'E | ERIEVAEB7/ o
A H

PRAT— AT A,
R T IhRE R EER,
RN AR (D

3.5V to 60V

BUCK1

1.25V

S32R274

VvDD_3P3_IO

T LDO2A1Boost) , iX 041018V VDD_CORE
NS HH—HLDO,
FVPREZ5 CANfIL HH, L1141y EDEN 2:3V
2.5A Buck I
3.3V
°
VPRE 5V
VvDD_3P3
BUCK1 1.25V
BUCK3 2.3V 5.0V TEF8102
CAN
LDO1 3.3V VDD_1P8
E VDD_1P1

& WT Microelectronics




S32R294+TEF8102 HLJfi )5 =

o BlIERA. BT MC33F558415GYE
o il g : FEMMICT S32R294
RREBIIE, HHABEPME ssvew : - RS N
i, #irm g AN A H R e
294+2*TEF8232 N F
e MC33FS8415GJES[AIFEE A T
LA R, X3 & BUCK 3% th
7\'511:23V L— 0.4 10 1.8V 0.8V » VDD_CORE
S 1.8V VDD 1P8 10
Ay ' 22 ﬁF”ter . VDD_ADC_1P8
VPRE 33V 2.5A Buck I
LDO2 3.3V
BUCK]. 08V 1.1 to 5V, 400mA TEF8102
Y
» VDD _3P3
B U CK3 2 . 5V 5to 5.7E\S/T800mA CAN
VBOOST 5V
LDO1
LDO2 3.3V E
NOR
Flash VDD_1P1
& WT Microelectronics



S32R294+2*TEF8232HJF =

cORHRRE: AR
¢ PRI
S32R294+2*TEF8232

& H ATk E R
TE, EANHEIEFETFR
ERIKEA R E2
o X7 EEFS84%5294

fitHL, PF502045 7%
8232fitH, HAMELH
ZHHIRG RS HTE
FH % i F

VPRE 4.1V
VBOOST oV
BUCK1 0.825V
BUCK3 1.8V

LDO1 1.2v

LDO2 3.3V

& WT Microelectronics

S32R294
PC33FS8435GBES . . .
Vbat VPRE m >
3.3t0 5.0V VPRE 4.1V@5A 0.82V/1950mA 20.AmA »| VDD(Core) 3.3V/67.4mA
12V Up to 10A ' » VDD_LV_PLL/AUR AVDDH
. 40mA > VDD_LV_MIPIO/1 1.2V/221mA
: : 1.8V/373.52mA 10.2mA
3.6A Peak BUCK —— > VDD_HV_PLL AVDDL
BUCK2 1.8V@2A . »( VDD_HV_MIPIO/1
0810 1.8V — | For S32R294 Part | 4.1mA » VDD HV FXOSC
25mA —v_
et — | VDD_HV_IO_LFAST/PLL S/ tomAca220
BUCK3 : mA*2=
1.2103.3V ETH 3.3v@2A [ For Ethernet Part | [200ma : VDD_HV_FIRC mA
3.6A Peak BUCK [For Single Dolphin | 400mA VDD_HV_IO_QSPI
e — »| VDD _HV |0 _ENET s/t
. . mA*2=2m
5t0 5.74V Vel > }-I For CAN Part | oA » VDD_HV_IO/PLL_AUR1/2
1.5A peak BOOST o »| VDD_HV_MT1
LDO1 P3.3V@400mA 8.4mA » VREFH_ADCO/1
1.6 to 5V Svesoom — » VDD _HV_ADCO/1
.om
400mA LDO Forssrasapai] oo »| VDD_HV_VREF
LDO2 VADC_1.8V@400m » VDD _HV_TMU 2.6V/2000mA*2=40
1.6t0 5V e —— 120ma »| VDD_HV_EFUSE 00mA
3.3V/90mA 3.3V/191mA*2=382
| VDD_HV_101/2 mA
—
PPF5020AMBASES 1.8V/40mA
BUCK1 1.2V@2A
— 1.2 to 3.3V — I For Ethernet Part I
3.6A Peak BUCK 3.3V/4.5mA
1.2 t0 3.3V —
BUCK2 2.6V 3.6A Peak BUCK
BUCK3 2.6V@2A
BUCK3 2.6V 12t03.3V — For Dual TEF8232 Board
3.6A Peak BUCK
LDO1 3.3V LDO1 3.3V@400mA
1.6 to 5V —

400mA LDO




S32R45+4*TEF8232 i 7 &

SC33F58435HIES
MPF5200AM BAZES 532R45
ORGSR T — g =
o B GO 1
S32R294+4*TEF8232,& H o DOR: 14V — ov] o oeman)
ﬁﬁ{%%iﬁi‘bﬁﬁ%’ — m - DDR : aman
\»/\ N Y ) / u
/TEH%JX l %ﬁﬁ%m% BUCK2 532R & DOR: 18V
AT FAEFF R s3] (5 oo )
o XANJTEPF520045532R45 ':'“ g am
TP, FS8a%s z
> VOO MON ETH E a i
S32R4A5H. & HL it FiL ey |2 P |2
QL\ :H: TEFEZx-110 4 : 3.3V
PF5024%:4 78232}t — SPFS024AMB AVES e
CAN: 5V AN v A0 " e TEF82xx-2
VPRE 4.1V S T TRl 25V -
i n TEF82xx-3
BUCK1 1.1V e} ocxs NELY g
ok o BUCK1 2.5V
. PF5024 d
BUCK3 3.3V Voltage BUCK2 2.5V reeanacunﬁuggiﬁﬁér
t late at 2 3V
LDO1 1.8V BUCK1 BUCK3 2.5V R
LDO2 3.3V BUCK2 0.8V BUCK4 2.5V

& WT Microelectronics



CV22/CV255:85 B B R 7 22

o RSRE: 2B

CV22/CV25 AQ
C PRI N RTIBE ZCN
BT HYR TR, FE R A 7R — = LN Bl — L (Ul
%@CVZZ/CVZS ) %*/%Eﬁﬁ%u ’ PWRON REQ [Buckz] AVDD18
F > AN PETT WO | BUCKS | VDDP, OTP VPP, 1¥8 VDDO
Jl P, AR o = TS
[BUCKa [— VDDA |
BUCKs | E DDR_DVDD_VDDQ, DDR_DVDD_VDDQ_CKE |
X . [Bucks |2~ DDR_DVDD_IO |
Fail_Safe 1O
Voltage *E:IFSDB [Buck7 -2 VDDA33
— [2C
BUCK]. 075V PEOOD IO 3v3_VDDO
+—————{ PGOOD | [VSNVS | 18V RTC
BUCK?2 0.75V . I.I
[oo1 }—
BUCK3 1.8V S 1.8V
LV POR L o ESETEMCU 33v LPDDR4
BUCK4 0.8V [[Loos] +|lvopa
T | vDD2
BUCKS5 1.1V + vDD1
NXO
BUCK6 0.6V
BUCK7 3.3V 1 s vooo
LDO1 1.8V
LDO4 3.3V
LDO2 VSELECT > H=1.8
V, L=3.3V VSNVS 1.8V

& WT Microelectronics



CV22/CV25 2GR (1)

Power | Voltage Wakeignition |
Rails

Fail-State

BUCK1
BUCK2
BUCK3
BUCK4
BUCKS5
BUCK6
BUCKY7
LDO1

LDO2

LDO3
LDO4
VSNVS

0.75V
0.75V
1.8V
0.8V
1.1V
0.6V
3.3V

1.8V

VSELECT > H=1.8V,
L=3.3V

1.8V
3.3V
1.8V

N WT Microelectronics

12V
VBAT

075V r

CV22/CV25 AQ

FS56
VIN swz |-
EMx swi |2
FSOE | | PGOOD
—ol/2cBUs

| POR |

SW1
SW2

3.3V
5V

VDDI

[vin_]
PWROM_RECQ :

AVDD1E

VDDP, OTP_VPP, 1VB_VDDO

L

AVDD

|

® DDR_DVDD VDDQ, DDR_DVDD VDDQ_CKE |

Fail_Safe 10 " DDR_DVDD_IO |
= FS0B 13V
12C BUS AVDD33
E 3v3_VDDO
PGOODID_f=—ers avy | =
18V
18V
Cv2x_POR_L
— 2T TRESETBMCU a3y LPDDR4
o voD2
NXo =
EMMC/SD/NAND
SYS_VDDIO

BHERAS: O&8r”

VAR RIS L. FSS6 2 BT 45 L

PF8100/1 77 %, 5V/10AM—E&{E NPF8100fH]
BWIN, 3.3V/E3AR—EIE IMCUR IR, A

LR OTP 5, m] DAMR I 75 SEik ¢




CV22/CV25 2GR R (2)

o BEARE: GoESE,
FS84/5 OTPH 5 K &

o FPumfd G AHLCAT
—FhFS56M T %S, FS84/5
RIS EE 2, nILLlgs 5
Z AN, R,
FS84/5Z FrLIRe & 4>, 1Nl
R P H X7 H 7R,
ALk .

& WT Microelectronics

12Vor24 v
VEAT FS85/84
-I-—- \eups | Vipre Al
lgnition i
2 Wakel | [ BUCKA Lo
BUCKS |22
Fail-State
== TFs08 | [FGooD
CAN Wake up E I RESET
[ZC/SP1 Je
DOtz
CAN PHYs
Ethernet
Memary

MCU Power

PWRON_REQ

Fail_Safe 10
12C BUS

PGEOOD IO

Ev2x_POR_L

CVZ2/CV25 AQ
PF8100
0.rah
VIN [Buck1 il VDD |
e BUCK2 ] AVDD18
I 1.8V
[Bucks WODOR OTF VPR 1V YDDO
oav
[Bucka : AVDD |
|Em|::u5 L1y | bbR_DVDD VDDA, DOR_OVDD VODG CKE |
06wV
| BUCHKS { DDR_DVDD 10 |
FS0B 3.3V
:I [BuCk? ANDDAS
L V3 VDDO
PGOOD | [Vsnus] 18V | RTC |
1.8
LOO
[mos}-2Y
RESETEMCLU 3.3V LPDDRA
LDO4 VDDQ
LDO2 i
VDD1
EMMC/SOIMAND
SY¥S_VDDIO




CV2R G HIFE T &

CvV2

* *’:l’%qﬁ?&OTP@%ﬂi%F — 075V 10A Slotg
o B UGN PF5024%4% I -
Veorefit i, PF7100%5CV2 At ),
R S A, — LI (O
HEAFFS56EFS84, R HLUR 7 = , EEETT
SRifHE, FHTH7ETTS A . -
= VIN P 1
1.8V 0.4A Slots0 CV_DDRC_1v1

.8V 0.154 Slot2 DDR_1V1

[MHTF.].‘I-I :

— 1.1V 14 5lots0 CV_AVDDH_1vs
[mﬁu-.rnu: o - -

e

1.5V 0.154 5ot

-
— 3.3V 0.1A Slota1 =

1.8V Slot40
-

uGad1
LAY o B
[I- 3;3".-"," 1.8V 5|Dt‘:‘|:|
LAV o 5V @0ma
(casivenses)
e el

[ SDXC_VDDO

cwyyaaw giama | * SDCAHD_EHSH

BEMLS/ LB E1mA >

& WT Microelectronics



12 S R RIETT R (1)
QM:SC33PF8100J0ES

cOBEIRE: D e Cvaen 12
o BN 12°F65% SYS.V N ] [BUCK! — : VDD_CNNO |

wit, ERTAL. DMSIH [BUCK2 0925 A of VDD_CNN1 |
— e o MCU Enable =

Voltage [ BUCK4 09V A > VDD _CORE_AD |
BUCK1 0.9V [BUCKS 11VIZ5 A > VDDQ_DRR |
BUCK?2 0.9V [BUCKS :'z:jz'zi " vDD_DDR |

| . - !

BUCK3 0.9v . Safety Indicator @ I% 1.8V@o.4 A ‘: VAA zzzjsl?a T :
BUCK4 0.9V . tzceus  Foee Cipos] 22V@04A, | - -

BUCK5 1.1V . PGOOD dieator 155500 [Toor| >2V@oiA

Walchdogin
BUCK6 1.0V RN Rmaet JE' WDI IW 18V@04A » +| VDDQ LFDDR4
. RESETBMCU | JvoD

BUCK?7 1.8V

Lbo1 3:3V 1.8V EMMC/SD

LDO2 1.8V .

LDO3 1.8V

LDO4 3.3V

VSNVS OFF

N WT Microelectronics



12 S R HIE TR (2)
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