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1 35|85

TPS6594/LP8764 #4552 TI #—4X PMIC P2, & BASENE, &l S et e 2%k
. TPS6594 N4k T 5/ BUCK convertor fil 4 /> LDO, JFEAHFEFK GPIO, X4k GPIO A
LUELE NVM BCE A Z FiThae, GIEsMEMEEN, B IIMRRA, faedN, ST s S5
A, ANEEFTEGILDO/BUCK frffigedsii| S Thae, #t—Diem 7tk min ek, LP8764 it #l
TPS6594 it i B A KRS 380, W A/EA PMIC f1 TPS6594 1t & 4t 7 i & 18 H .
TPS6594/LP8764 {#i F| SPMI 22 (1334724 PMIC [ [FPIRESEE, 24N 38 TAER PMIC KRR
AT LA — AN, fEDhRE 2271, TPS6594/LP8764 1E¥ it BrikiE 1S026262 [1E R iE1T
FrR, R IHE KREREZERRTALE], SR ASILD 2l fThRg 4.

2 FEEMEHEAN

TPS6594 F11 LP8764 Life L, ix H DL TPS6594 Jy i)t i N 8 F BTN H . FRATTAT
DUHLIE (98 TPS6594 43 B LT JLAME B

1. VSYS HAFEH
2. HUE AR
3. MR
4. BUCK f#ik

5. LDO
6. 10 Hibh
7. BB iR

AU SR 1-6 MREERIEAT T A4, A SO BB ARG AT N 4 . s @ i e 5 PMIC 3%
FIAZC, HBEMEERME 1 s, GiEEE PMIC 1347241 NVM (EEPROM) FlitoRAs
register Z¥[0). ZEHEITZ A FSM L, #fiff SOC IEFIZITHIE T M)A ESM HLE. £ A ihFE
(1) SMPIALHISE T B, AR SO 8 P 7EIX e 3 BRI HOIAT N 41

12Cor SPI
—— EEPROM | — Interface |«——
v
FFSM +»| register
CLK 1 ‘
v
Interrupt
controller
Recover
counter »  PFSM
Other
BIST . | controller
control ] [N (ESM &
l Watch
dog &
SPMI etc.)

Figure 1. TPS6594 ¥ 5B B B2 iy i B
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2.1

211

2.1.2

NVM #I register

Register 4
TPS6594 (& #7- a7 A T 0, & — A AF as A AR D)6

Page 0: User Registers, GG %P M7 A4, O &M B (BUCK, LDO, 10 %) [#)
W B AR

Page 1: NVM Control, Configuration, and Test Registers, 4% NVM [t & {25 77w AR 2 1
T

Page 2: Trim Registers, It iU A @@ 0 8S
Page 3: SRAM for PFSM Registers, J& PFSM [z 4T
Page 4: Watchdog Registers, & XA 8%, TR Uil

AhEE MCU ®] PLAE A SPI B 12C V5 i) TPS6594 (1% /7 8%, Wif i NVM ¥
SERIAL_IF_CONFIG #7E.

E12C R, SHAEHA 12C#:0, ATLMEH 12C1 Ui page0-3 & 472%, 1 PMIC T
[ 12C1 ikt Vi a] page0, ‘© 1 NVM 1 12C1_ID_REG % 788 i% &, Eijlh pagel a7 /78y, Nf#
F 12C1 Huhib+1 fRbhl, DAEIRHE. Paged LLERRER, ©AMALN 12C2 Hitk, H 12C2_ID_REG
WA NE. X 12C2 B MABACRMERER, 12C1 FH 5 AMHbk (12C1_ID, 12C1_ID+1,
12C1_ID+2, 12C1_ID+3, 12C2_ID) AT LAVi R A FL L 2 /7 4%, 4flife 12C2 &1 1A R,
12C1 54 4 A Hudik (12C1_ID, 12C1_ID+1, 12C1_ID+2, 12C1_ID+3) ijjli page0-3, 12C2 /5
1Mk (12C2_1D) il page4.

SPI NN, page 5 B iHid SPI a0 € page 7 BIX 7r, BARSHFHA RN E

NVM A register 5/

PMIC P8 P ANAES ST ARG 23 10], B NVM 23 (Al FI 257788 25 ], NVM 22 8] 1 5cd 4 b AR 2
Ky EAHE T EAFR EBEEBONTAERES, AT RIMEEERM VCCA M HE I E K. NVM M2 7
P A A DL EARAS B, FEge At B HGE RS, NVM N SR B 2 2ea3a], 5 e st ia i
AN FIEIT; R WA DLEFAR 2 RIEEE SN NVM, XAl i 4 e O 5 H
NVM Hi&fE. TEFINER, Tin 28 8dE R VIO 778, F4 PDN CHEJEETH) 1 VIO
JEM PMIC % BT, ff XSS PDN (MR F7E SR 5t A VIO TefftH, Joikvs inl & 47
. WEANEERAE VIO .
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Nonvolatile Memory :'
Figure 2. TPS6594 NVM MI&ERER
2.2 BIRREH FSM

221

TPS6594 NI T AFRIRASHL (Finite State Machine, FSM) , ‘EIBRE VA KPR S T
PMIC 4T NZ 4. & =%

A [ 52 1) FSM #3743 #%#7 8 FFSM (Fixed Finite State Machine) , ‘& Hiff{:[E &, 256 (118 4
AR AL BT A5 8 FH 37 55 #1538 B 14 [ 5 Th gk

i NVM ¥ 2 ] 4R S FSM #8475 & PFSM  (Pre-configurable Finite State Machine) , %%
B NVM page3 FIN A UE . PFSM 5 FSM 3[R TAE, L 7R 20 I H IX P 2% B LA, B3 PR
N ECE R FSM BB 24, RN R AR08 19 R % 1 mT LUSE BN [F] 1 R FH 3 508 SRS L2 46 .

Hh e AL BRI ] T AL B L Bk DL AR FSM ZE .. T AR BEALAE IS MASK LI AR
BT AT AL, HITR S B MCU (BRI D A2 5 5201 FSM.

FFSM

FFSM =] PMIC HLYEHIUE shaf Al i fm et TAE 2. fREyER, 78 PMIC &+ FFSM HI{E
fif—MIRA&, ENABLE_DRV A4 J9fik Hi~F .

FFSMRESHLANE 3 Fros, HHE R JLAIRE:
1. NO SUPPLY: #F4bFRHIRES, VCCA>UV AN INIT IRZS

2. BACKUP: XY RTC backup battery, HIRAETHRA RTC B8IEAE TAE. ARATHARET,
i /& VCCA<UVLO HP A N HRZS . RES T4 VRTC R, EEA NO SUPPLY R%.

AJ DLl BT VCCA 173 (shelf mode) 40 id N IR ZS T BL#:HE N NO SUPPLY IR
=

BN o

3. LP_STANDBY: fRINFEMRAREI, MH R RTC ## TAE, wTLU@EE RTC TFHf 28 80

LPWKUP & K Mefi . {F mission state (PFSM #B43) w1, UE|SEHLIER (off request) HHIKT
%5 H LP_STANDBY_SEL A 1 i, #EAIIRE. & LP_STANDBY_SEL 4 0, R kAL
iR, PFSM {ik N STANDBY IR%5-

TPS6594/LP8764 PMIC M/F#ERE (=) 5
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—

LDOVRTC UVLO Condition or
Shelf Mode enabled

_

VCCA < VCCA_UVLO
BACKUP or LDOVINT UVLO Condition ™ —— Al States
Except NO SUPPLY
VCCA > VCCA_UV .

/

010

f LPSTANDEY S
>
vCcA VECA_UV —

" 1 LP_STANDEY_SEL=1 and
Valid WAKE Request no valid WAKE request”
T
x"“‘x

- INIT done and
All States Error recovered or
\

no error detected and Off request and
meets restart condition no residual voitage detected LP_STANDBY_SEL=1
1 !

BOOT
BIST
T—_BOOT BIST error _—

(recovery cnt +1) \

1

BOOT BIST success

Recovery
counter exceeded

!
SAFE
— RECOVERY

Orderly shutdown
Condition
(recovery cnt +1)

Thermal Shutdown or
WCCA OVP
Error Conditions
[recovery cnt+1) .

Severe or Moderate
PFSM Errors
(recovery cnt +1]_

Mission States

RUNTIME BIST complete RUWIIST request
Figure 3. TPS6594 FFSM 424y

4. INIT: ¥IEEAGIRAS, #EAZMZ VCCA = VCCA UV, HiM LP_STANDBY Mifif, NVM 7EIt
B load 2| &7 1748 23 [0 H o

5. BOOT BIST: EAsifrB M ERE, INIT s Bt N, 3 LBIST Al ABIST P4,
LBIST G50 N #EE ZAE K G 4% (kb PFSM, WD, clock 45) , ABIST 35X} & HLIEFILIK]
VMON OV/UV i) EH B A R B B A . LBIST A1 ABIST s [Eb T, WaLE
W, Bt A] fe<s B BIST BI45 BIST PASS X5 BIST FAIL Hilbr EaRAGEM . 24 BIST 4k
W, Rt safe RECOVERY JIRZ, FHEHFF4H BOOT BIST, M SAFE RECOVERY IR
AR %] BOOT BIST f375, (N3H1T ABIST. 4> 754725 0l LU K513 43 1) BOOT BIST
oige, Bk

1. FAST _BOOT_BIST & 1 a] LAkt M NO SUPPLY #t X\ BOOT BIST ) LBIST JitF2 K hinis
Ja B .
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2. FAST BIST & 1 A] APkt )\ LP_STANDBY i X\ BOOT BIST f] LBIST it R s me g ik
Fio

3. REG_CRC_EN # 0 UZEH %7411 CRC K5 Thg
4. VMON_ABIST_EN & 0 Zf#) VMON OV/UV [#] BOOT BIST.

X BAAME—H) VMON OV/UV ¥ BIST, Uil 4 /245 WM 7w 43728 BUCK 1 LDO [ VMON
OV/UV BIST ni i, TERAHIEHGENE, SiliefaEn (startup delay+ ramp up time+
setting time) Xt FLYEHUAS N T VMON OV/UV 1] BIST &1 )d -

TE W5 €0 2 2R AE FT7s 1 50us B[R] Y, OV/UV SPIR UG i B 45 3, AR ERT 25us 238t OV
AUV TR, i BIST B4 TAE 2 OV 1 UV #i#t ik, 5 25us & bl 1% TAEM %
B, BIST ZHEHIAE T OV Ml UV #iAfilk . 1RESR, 7EIX 50us P HLIRHI A0E 2 FUA R
JE{E, #BN BIST S, BB W27 /782 bk BIST FAIL. —REIXFRE L2 B IRFLE -
HE o ok 2% Bl 3 HE R R AT E AR — BB BN, SRR RXMELL T PMIC A2 B

v P =y
UV Ik OV f 4,
OV/UVtest1&2 ViV st 1&2
25ps + 25p ?Sus + 25p§
i o
[ S —
OV limit i | oviimit 1 i
- T pe— 1 e—
UV limit ! Satting timo ”:r”/ | H”I”\D
' 1 I
| I |
BUCKx VOUT Ramptimo | LDOxX VOUT ! | I |
Stant-up belay } Vou/SR | | : !
i b .
1 ! ! I
I | | Il
BUCKx_VMON_EN LDOX_VMON_EN A X i
E— I
| ' M
BUCKx_EN LDOx_EN | | [
— | I | !
I
buckx_ov_gating Idox_ov_gating l-:' Typ 102 ~ 100us ':‘_
7. ov_GATE Sops | Sous |
| |
buckx_uv_gating Idox_uv_gating
- Total ime: tea w_oue —_— - Typ.[gﬁl !-‘"6‘38;15 —
BUCK VMON BIST LDO VMON BIST

Figure 4. TPS6594 VMON OV/UV BIST 7~ EHE

6. RUNTIME BIST: 7Eg#fizfridfed 1 MCU £33 &) BIST #:1E, # BISTlid, RG4k4E
iZ17, BIST PASS il E . #F BIST kM, R4\ SAFE RECOVERY JIRZs, BIST FAIL
BT B A

7. SAFE RECOVERY: R4t IRt BN RAS, Fra % . Mkl 7E recovery time
(AR SEAR R W2, H. recovery counter 428 A L TR, CIRZSHLSHEAN
INIT JRES 221 37 5 2 4 recovery counter 1141#%+1. 4 recovery counter iA %] FfR 5, @
JUE JH & (VCCA <UVLO) PMIC A <= H#H gt . Recovery counter 1144545 17 0x83 7
1748 bit0-3, recovery counter FfE (RECOV_CNT_THR) Hi 0x84 #f7#% bit0-3 X H -
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1ER G TS, K3\ SAFE RECOVERY, HZifidE SOFT REBOOT F-#h#H i
PMIC 2% recovery counter 1% —E 114, MCU w] LL#ERIE IR ZATIE % recover
counter DL KB B2 TR B R T i+ 3 es ik ) _EFR, 24 recover counter iAE] EIR 2 J5, B
EEE IS, PMIC AN EH B EZ), DAIEE S

— LSRN R G ER (LLi debug) PMIC 7 iz 5 fe % Jo BRI 8 A A 2 BIA THEds L IR
JE%F{E SAFE RECOVER IR#, A PLEIEAE NVM Hi B RECOV_CNT_THR | 0x0 RKsEZ
W, FEFESTEAETEN RECOV_CNT_THR HEes N EARLITA R FIFERIRCRE, BINM
SAFE RECOVERY 1k E %1t INIT IRZAK, NVM B ) RECOV_CNT_THR &7 o %17 o H i
i 0 18 .

8. Mission State: HERfRUFEAE AR, MRAIKREE FFSM B — PFSM, PMIC &t
BIST 2 J5 & N\ PFSM #47,

2.2.2 HBT4 LAY

BN PFSM #7r 2 B, 2R EE AR A AL B . TPS6594 EA Al 73 2 B M it H L, S 4F
CHhIED BIER S BREMA, —& FIRAMNE MCU (R B , ik FSM HPIRAY)
e, WE 5 PR EFMFRER, & EERITA WS, @8- ZhWiiEEE, Kb
Wiz ) T 2 g B R T R, RIR %R PRSM FRTER N — 224 . SN EIEILESRIE power
group WEE, FE& E XN iR iE 2% M) power group JL &, power group FVE 45 RIS

FSM.
| All Potential Error (Interrupt) Sources |
'“TSE;L‘QL:PT First level mask to filter oLt non-arror Interupts vs. interupts which require emor handling |
] o] o] e o] e [son] ][] o] l
Recovery Counter Limit to FSM
k4
anORI. Severe Global I WD eror N or Long Window to FSM
Error
MCU Rail Group WD emor M {(M=N) to FSM
¥ Moderate Global
|:Soc Rai:l\ Group Error SoC Error Monitor to FSM
¥y MCU Error Monitor to FSM
Ofher Rail Group

IMMEDIATE ¥ Y hd
SHUTDOWN trigger ) |

nput 1o FSM Immediate Shutdown Trigger Mask

ORDERLY

SHUTDOWN trigger. Orderly Shutdown Trigger Mask |

input to FSM

MCU Power

Error Signal MCU Power Ermor Trigger Mask |

SoC Power
Ermor Signal SoC Power Emor Trigger Mask |

Figure 5. TPS6594 H K4t
) 5 ST 5 38 EL B PR, U X FL Y MASK B, RVE T B3R MCU I MASK Fl{E g FSM

trigger ) MASK. ZLE IR ANFE LG, 7T LA FIHE Summary of Interrupt Signals 4%,
6 Al 7 LT e —E R, B TRR S =5
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1. B/Eihg2s T SRR LS, SR DU SNBSS B i, LR R A SPMI @
fERH, EWn DU BENME 5B ZIC A TR = 40h B, i BUCK K& MCU power
group error.

2. IEE RIS FSM IIFER], Hrp 3 —F R B FSM trigger 4 FREL K& 5 AT Bl G AT
BERW AR UL 5E A A7 35D B AR FART FSM 2, 55 =412 KRk A FSM #6785 2
PR B SRS 2% A

3. AL RFEX W KR, A SRR RN R WA AR A (R KR B
FIOIRZSD 28 AR T BRils st b Wy Bk ar 8%, S5 =R AR R SEPIRAS w47 45
S VUB i B Py 723 (10 7575 o

M 6 (1) TR FSM AR ELAE F 62 1451~ BAE 2], BUCK Al LDO X FSM IfE A 24 5d power
group X —¥1, XX T K5 T T

ME 7 HTUUE R, Fr T BUCK 1 LDO #ME K& EEAE N FSM [ trigger. FTA 1Y FSM trigger
A ATEF ) PFSM Trigger Selections F A& 252 B A, #REGE 2 Wi 8 Fias.

TPS6594/LP8764 PMIC M/F#ERE (=) 9
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MASK FOR INTERRUPT
M
EVENT TRIGGERFORFSM |  RESULT RECOVERY INTERRUPT BIT e LIVE STATUS BIT e,
ENILIM_FSM_CTR | eN_1Lim_Fsm_CT T
e RL=1:

. . T
forward curent limit f| and x_RAIL_TRIG  |' . ILIM_INT = 1 gUckn_ILIM_MASK  [BUCKn_ILIM_STAT | Interrupt is not
triggered bits gty < Y L ¥ cleared if current

EN_ILIM_FsM_CTR |ENILIM_FSM_CT | diagram imit violation is
g Interrupt only acive
E:‘F'L"‘-Fs“—cm EN_ILIM_FSM_CT
n RL=1: Write 1to
Acoording o gL | Transition according | Depends on PFSM LDON_ILIM_INT bit
LDO regulator current o = to FSM trigger and | configuration, see N Interrupt is not
S e andx RALTTRIG | uempt et LDON_ILIM_INT = 1 | LDON_ILIM_MASK LDON_ILIM_STAT | lemitis not
EN_ILIM_FSM_CT | diagram limit violation is
ENILIM_FSM_CTR | g ~o; active
A Interrupt only
- ing to disable Depends on PFSM
BUCK output or switchll BUCKn_GRP_SEL | and transition configuration, see g Write 1o
short circuit detected | and x_RAIL_TRIG | accordingto FSM | PFSM transition BUCKn_SC_INT=1| NA NA BUCKn_SC_INT bit
bits trigger and interrupt | diagram
According to Regulator disable Depends on PFSM
LDO output short LDOn_GRP_SEL and transition configuration, see = Write 1 to
circuit detected and x_RAIL_TRIG according to FSM PFSM transition LDON:SC_INT=1  [NA o LDON_SC_INT bit
bits trigger and interrupt | diagram
BUCKn_RV_SEL= |BUCKn_RV_SEL =
1 1
According to Regulator disable D
BUCK output residual [ BYCKN-GRP_SEL | and transition . Write 1 to
and x_RAIL_TRIG to FSM e BUCKN_SC_INT = 1 | N/A N/A .
voltage violation bits trigger and interrupt P_FSM transition BUCKN_SC_INT bit
BUCKn_RV_SEL = |BUCKn_RV_SEL = |939am
0 0
N/A N/A
LDON_RV_SEL=1 |LDON_RV_SEL =1
According to Regulator disable
LDO output resigual | -OON-GRP_SEL | and transition ool alg Write 1 to
MEXC and x_RAIL_TRIG gto FSM 1 LDON_SC_INT=1 |N/A N/A :
voltage violation bits trigger and interrupt PFSM transition LDON_SC_INT bit
LDOn_RV_SEL=0 |LDOn_RV_SEL =0 |939am
N/A N/A
According to = | Depends on PFsM Write 1o
Transition according ;
BUCK regulator BUCKn_GRP_SEL ; configuration, see _ BUCKn_OV_INT bit
ovenvoltage and x_RAIL_TRIG f;’t::r 0 a9 | BESM transition BUCKN_OV_INT = 1] BUCKN_OV_MASK | BUCK_OV_STAT | |\i0nptis not
bits P! diagram cleared if it is active
According to s Z Depends on PFSM Write 1 to
Transition according i .
BUCK regulator BUCKn_GRP_SEL ; configuration, see 2 BUCKn_UV_INT bit
undenvoltage and x_RAIL_TRIG }:(:ml‘"”e’ and | pESM transition BUCKN_UV_INT =1 (BUCKn_UV_MASK | BUCKN_UV_STAT |,eomofis not
bits diagram cleared if it is active
According to N | Depends on PFSM Write 1t
Transition according % =
LDO regulator LDONn_GRP_SEL 4 configuration, see o8 LDON_OV_INT bit
overvoltage and x_RAIL_TRIG ﬁt::mt" i9gerand | pESM transition LDORIOV_INT:=1. | EDOR_OV_MASK LDOn_OV_STAT | |ntermipt is not
bits diagram cleared if it is active
According to N | Depends on PFsM Write 1to
Transition according . [
LDO regulator LDOn_GRP_SEL ; configuration, see _ LDON_UV_INT bit
undervoltage and x_RAIL_TRIG :;’t:rfr :"999' and | bESM transition LDOWEUVINT.SA' | [EDOR LY MASKC LDON_UV_STAT | vermipt is not
bits P! diagram cleared if it is active
. N
Figure 6. ¥ BICA 1
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MASK FOR INTERRUPT
1
EVENT TRIGGERFORFSM |  RESULT (! RECOVERY INTERRUPT BIT e LIVE STATUS BIT Heicie
Write 1 to
All regulators Automatic start-up to TSD_ORD_INT bit
Thermal shutdown. mDERLY-SHUTDO disabled and Output | STARTUP_DEST[1:0] Interrupt is
orderh uen ced' (MODERATE_ERR | GPIOx set to low state after TSD_ORD_INT=1 |N/A TSD_ORD_STAT not cleared if
y.5eq NT) = = | in a sequence and temperature is below temperature is
interrupt(!) TWARN level above thermal
shutdown level
248 fogutators Automati g%e :n/:v?/a INT bit
aisabled with pul- | ST B RETECRIY) leptis
IMMEDIATE_SHUTD y :
[remel detiom: Nown prsdprmcsipigll 00 TSD_IMM_INT=1 |NiA TSD_IMM_STAT | not cleared if
(SEVERE_ERR_INT) m"m‘”“‘immwmew temperature is below temperature is
and interrupt TWARN level above thermal
shutdown level
All regulators
SRDERLY_SHUTDO | gisabied and Output | Automatic start-up to Wite 110
BIST error GPIOxsettolow | STARTUP_DEST[1:0] | BIST_FAIL_INT =1 | BIST_FAIL_MASK NIA
%};)DERATE_ERR_I elissson g Gl P BIST_FAIL_INT bit
interrupt(")
All regulators
mDERLY-SHUTDO disabled and Output | Automatic start-up to REG CRC ERR IN Write 1 to
Register CRC error (MODERATE_ERR_| GPIOx set to low STARTUP_DEST[1:0] T-1 o =" | REG_CRC_ERR_MASK [N/A REG_CRC_ERR_IN
NT) —=— |immediately and state = T bit
interrupt(")
ORDERLY_SHUTDO | All regulators
SPMI communication |WN = disabled and Output | Automatic start-up to Write 1 to
GPIOxsettolow | STARTUP_DEST(1:0] | SPMI_ERR_INT = 1 | SPMI_ERR_MASK NIA .
error m())DERATE_ERR_I biiarsrinoprdill b SPMI_ERR_INT bit
interrupt(")
Wiite 1to
SPI frame error NA Interrupt only Not valid T | COMRCISIERRINE COMM_FRM_ERR_
= INT bit
Write 1 to
12C1 or SPI CRC error | N/A Interrupt only Not valid COMM_CRO_ERR. | SOMMLCRO_ERROMA [ua COMM_CRC_ERR_
INT bit
Write 1 to
'ezrgﬁ?)’ SPladdress /5 Interrupt only Not valid ﬁg"i":—ADR—ERR- COMM_ADR_ERR_MA /s COMM_ADR_ERR_
INT bit
Write 1 to
12C2 CRC error N/A Interrupt only Not valid 1262 CRC_ERR_IN | ;2c2_CRC_ERR_MASK |N/A 12C2_CRC_ERR_IN
= Tbit
Write 1 to
12C2 address error’® | N/A Interrupt only Not valid 1262 ADR_ERRIN | ;2c2 ADR_ERR_MASK |N/A 12C2_ADR_ERR_IN
= Tbit
. SN
Figure 7. H¥ifERILE 2

Trigger Name

Trigger Source

IMMEDIATE_SHUTDOWN

An error event causes one of the triggers defined in the FSM_TRIG_SEL_1/2 register to activate, and
the intended action for the activated trigger is to immediate shutdown the device

MCU_POWER_ERROR

Output failure detection from a regulator which is assigned to the MCU rail group (x_GRP_SEL ='01")

ORDERLY_SHUTDOWN

An event which causes MODERATE_ERR_INT ="1"

FORCE_STANDBY

nPWRON long-press event when NPOWRON_SEL = '01', or ENABLE = 'Or when NPOWERON_SEL =
o

SPMI_WD_BIST_DONE

Completion of SPMI WatchDog BIST

ESM_MCU_ERROR

An event which causes ESM_MCU_FAIL_INT

WD_ERROR

An event which causes WD_INT

SOC_POWER_ERROR

Output failure detection from a regulator which is assigned to the SOC rail group (x_GRP_SEL = "10")

ESM_SOC_ERROR

An event which causes ESM_SOC_FAIL_INT

NSLEEP2 and NSLEEP1 ="11". More information regarding the NSLEEP1 and NSLEEP2 functions

can be found under Section 8.4.1.2.4.3

A can be found under Section 8.4.1.2.4.3

WKUP1 A rising or falling edge detection on a GPIO pin which is configured as WKUP1 or LP_WKUP1

SU_ACTIVE A valid On-Request detection when STARTUP_DEST ="11"

B NSLEEP2 and NSLEEP1 ="10". More information regarding the NSLEEP1 and NSLEEPZ functions
can be found under Section 8.4.1.2.4.3

WKUP2 A rising or falling edge detection on a GPIO pin which is configured as WKUP2 or LP_WKUP2

SU_MCU_ONLY A valid On-Request detection when STARTUP_DEST ="10"

c NSLEEP2 and NSLEEP1 ="01', More information regarding the NSLEEP1 and NSLEEP2 functions
can be found under Section 8.4.1.2.4.3

D NSLEEP2 and NSLEEP1 ="00'". More information regarding the NSLEEP1 and NSLEEPZ functions

Figure 8.

FSM trigger L&
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Figure 9. TPS6594 a7l 5
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2.2.3 PFSM

PFSM #1784 AR B R o, Mt page TWHIRAF A, PFSM TiEfEB T 5
o B AR TN S T ) PESM 282 — M1, DN PFSM AT g, &1
PMIC [f) PFSM #iA—Ff, X H LI PDN 0C(TPS65941213+TPS65941111) %1, K 10 Fiorfti2&
EEA FSM 224, itk PDN M3 BISCR, FTLVE TI B E “PDN 0A” X713, Hihb
PDN 7] DA48 2 X6T B (1) 44 73545

HF XA PFSM, AR DRAARRE—/N5 W e &, B PMIC IE% 830G, #15% ENABLE INIT
i, PMIC £ B3

1. WK 11 fizr, M standby 2 active IR 264 A P4, SU ACTIVE Fl WKUPL, F&AT%
# SU ACTIVE X/ trigger, R4EE 8 MG R, ErEERMAEEI v, FbsMialaeeE h
hi i PMIC 3 active IRZS, & HIREUG MG .

2. fEEBNEA BIST PASS Al ENABLE INIT B3N W AELE, WA FCETIRES, FE
T BT W P A7 A DUREOH WA B, 5 SRR e AR I A T BRI B IR B, AT MCU AT DUAR
Y A5 5 X6 e s 2 Bof Ab B

3. W BERERR ENABLE INIT 27743, WIUf# /£ T FROCE STANDBY (1941, E ENABLE=O0,
E 12 fiiox, PFSM it STANDBY JR%&, & HLIEELCH] .

4. W 13 fior, A JLA trigger 7T LUE FSM {#E:T ACTIVE IRZS, X HCHE A IX/ trigger,
RAEE 8, AR L& NSLEEP bit v 11. Wik 14 Forfi trigger FIARSC AT, FrioR
ek, Rk A trigger fili/k PFSM 15 8 7E ACTIVE It 5=+ FROCE STANDBY fi
% PFSM {13 N\ STANDBY R 25 %% .

5. IS 12C 217254 NSLEEPO Al NSLEEPL #/& 1, mi<fili’k A trigger ffi PFSM {2 81 8
ACTIVE RZ, IR ZTER ENABLE INIT 5(# Hifk ENABLE &g, PFSM #i<x {283 {E
ACTIVEIRE, AT IREEAA, AeKbl.
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SOCPWRERR > T0_SAFE [ll STANDBY -> TO_SAFE
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Figure 14. FSM trigger {5k

RETENTION -> MCU_ONLY Jll WAIT4ENABLE -> MCU_ONLY
19
STANDBY > MCU_ONLY Jll ACTIVE -> MCU_ONLY

LR ACTIVE > MCU_ONLY Jll SOCPWRERR -> MCU_ONLY
MCU_ONLY -> MCU_ONLY Jll RETENTION > MCU_ONLY

MCU_ONLY -> MCU_ONLY Jll WAITAENABLE -> MCU_ONLY
18
STANDBY > MCU_ONLY il ACTIVE -> MCU_ONLY

(I

([t

(V]



I3 TeExas
INSTRUMENTS ZHCAFE7

2.3 SPMIEENH
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Datasheet “TPS6594-Q1 Power Management IC (PMIC) with 5 BUCKs and 4 LDOs for Safety-
Relevant Automotive Applications”

Datasheet “LP8764-Q1 Four-Phase, 20-A Buck Converter With Integrated Switches”
Application Note “Scalable PMIC NVM Update Guide”

Application Note “TPS65941120-Q1, TPS65941421-Q1 and LP876411B5-Q1 PMIC User
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