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1 35|85

TPS6594/LP8764 %41 PMIC ¥ BA LS 7% (NVM) oG, NVM BL S 1E a8 i Bogl in# 2
SR AAR2E, NVM NERE T8 s, BN By, @G80 %57
B, TPS6594/LP8764 % %1 PMIC 24 Tl 12C K15 M A S NVM R EIHLE (3% AR
RO ERIE MRS « XEESMEZE X NVM B FAS K 1 R, Btz 4 TPS6521905
W FE T EE X NVM, (BRI ZE Rl TPS6594/LP8764 A ff X B, A ¥ EHE P
TPS6594/LP8764 L IHi#H Titit.

TEERX BT SRR S HE L NVM [T RS iR S7E TI ) 22— H, EWNERT
G ARG S (OX0-0x3 Z/74s ) ASAl TI H T HskiF NVM 1285 w5, sefr EAE A TI fiike
ST RS EE NVM 2T B, — X TR e S R R (255 250 RS o B
TEMAE E SR EATRSE NVM S —F s, A MR, —=2F T RS =7 LA
FRALPESAR S, /R THRACAZ FES NVM 4 # S, X p R = 15 & 8 & A .

General Part Number Programmable version full Part number
TPS6594-Q1 TPS65940400RWERQ1

TPS6593-Q1 TPS65930400RWERQ1

LP8764-Q1 LP876440CORQKRQ1

LP8769-Q1 LP876940CORQKRQ1

Figure 1. TPS6594/LP8764 &%l PMIC & HE X NVM FRIEIC &

AILLLLP8764 N, Z5A RIILCERTIANE, NMA—NEEXNVMESE], TPS6594 thaf Ll
ZHE MR WEHMREREWE 2 i, Hbft 25 R g FH 274 3.3V, 1.8V, 1.2V,
1.1V, 5V, 6V Fl 55V JLEgH s, Hd 3.3V, 1.8V, 1.2V 1 1.1V H LP8764 #ift, 6V M4 &
LDO #24ft, 55V H14hE BOOST #it, #ik R4 E K ASIL QM.

12V Vin 5V
> Pre BUCK > CAN
3.3y [” MCuU
1.8V
PMIC >
LP8764 1.2V

Load 1
1.1V

v

)
—» External LDO

Load 2

v

55V

v

—p External BUCK Load 3

Figure 2. LP8764 HE X NVM EF| RGi4EH

TPS6594/LP8764 PMIC MW /H#ERE (Z) 3
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2 NVM #&it

2.1

W RAIA TR, TLHIE LP8764 &Ik E, BNRILAMNRREE, —HREFSE
B, OFERENmHEEE, fE ETERE, mEREIIR, BiEE, GPIO EH, @EHEOM
IhfE AR5 2%, KR 2 25 /724 1) page 0, pagel fll paged WN%: B —REFHERE,
ARV BB P, X R 27251 page 3 % .

BSRE

LP8764 2 — Mk LA K PMIC, Hig N K KMEAIT 6V, Kt &g E 75 BRI i —2%
5 BUCK #2431k 5V Hi %, [RJI W AT LAY A& 2248 CAN X1 5V L[ k. 3.3V fikHL i BUCK1
AL, B MCU, Hoh LB IG)E B BUCK2/3/4 73 IHRAE, fLeh 4R 7138 Loadl. Ahil 6 #
Load2 #1 Load3 ] HaJE 75 Z 45 4M K LDO A1 BOOST $24, [A] I 2SR ix iRk i b e i ol 4% HAk e
HLE Az 4%, DRIEAERE GPIO & I GPO TR F VMON IhHE X i i % H Yt 47 42 i A R 4% o

T BEREN MCU E3RkFEE B, % T VCCA IR IERENMY 5%, PMIC A& AT (A3,
IR B 9 No rail group, MCU 4k FL B 3% B /E M2 MCU rail group, FAth )13 HL IR
(BUCK2/3/4 Fn 5 #2444 LDO/BOOST 1) VMON1/2) #i# B E SOC rail group, 24 SOC /7 JL
FREPE IR R R RER, PMIC AU 5 ] SOC 38kt J LK FLE T PR FF MCU (1 3.3V it
RSP PE, BHE 3.3V HEAS AR, A oXBrat . Maihae a9 ASILQM, %
JERCMLE 7RI EAERE (—#f ASIL C/D T ZATRELIIAE) « A MALHFRS IR EWE 3 FiR.

Power Voltage Slewrate Max load current Power group Monitor Comments

VCCA Input 5V / / No rail group 0V:+10% FRI{RCANFERT RS, Eok b it AF e, 8
UV:-10% { AR TE, {5 B IEMCU A R AL TR

BUCK1 3.3V 10mV/us 0.6A MCU rail group  OV:+10% PMCIZ 7 BB 885 1
Uv:-10%
Current
limit: 5.5A

BUCK2 1.8V 10mV/us 0.2A SOC rail group oV:+10% PMIC 571X JLEREE B, #E AMCU onlyiE T,
Uv:-10%
Current
limit: 5.5A
BUCK3 1.2v 10mV/jus 2A SOC rail group oV:+10%
Uv:-10%
Current
limit: 5.5A
BUCK4 1.1v 10mV/us 2.2A SOC rail group 0oV:+10%
Uv:-10%
Current
limit: 5.5A
GPIO1 / / / / {£ FAAGPIO1FNGPIO2 {F BE5MERLDOFNBOOST,
GPIO2 / / / / FRELBNFEZE
VMON1 3V 10mV/jus / SOC rail group oV:+10% 1AL DOFIBOOSTEY & [ £
Uv:-10%
VMON2 2.74V 10mV/jus / SOC rail group oV:+5%
Uv:-5%

~ ~

Figure 3. FHIEHMHTR

TPS6594/LP8764 PMIC M /F#5E (#)
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4hF LDO Fil BOOST &2 L R, mILLi%E GPIOL fil GPIO2 {4 GPO ThiE, #4hi LDO Fl
BOOST HM#AESZIX A GPIO B 4%, Flt, PMIC fFE—AMERLE G RS EF
H, XHEMEH GPIO4 HI— NS HIIEE, KB EREN Enable HINE M. EEAA GPIO 7fLLIE A
IThRES AFE, 75 EE TS

o) 75 B 4% 75 LDO F1 BOOST i i LRI 7R 2K, ¥ GPIO7 1 GPI08 43 7152 128 VMONL1 #1
VMON2 ThiE, fERELEEEE F 2> HI%F LDO #1 BOOST K R #E47 0 5 (1/2 LDO #iyH e Al
1/20 BOOST #yHi %) JEXRiEAN VMONL #1 VMON2 % i, F1 BUCK )% H e % B —FE,
VMONL1 Fl VMON2 75 B B 6} 07 (1) W 4% B R A 4% 1T BR o

GPIO10 7EX B HAE MCU M E A5, 1EFTA L F5ERE, nRSTOUT & ki &, #
B MCU, ARG IHIER 21T, GPIO9 A/E—ANEAMNAREF R AL TIRE, 2 H N RELF
=5 EFHISRBIN, nRSTOUT LErsA— Mk KR E J5 MCU, 8 E 47574 1) BUCK i Hifid &
(MCU #J =it 12C &% BUCK IEE) . GPIO AT RnE 4 fin, AN RSB INE
5 iR

GPIO GPIO setting Comments

1 GPO, push pull output Enable external

2 GPO, push pull output regulators

3 GPI, internal PD Not used

4 Enable pin Enable input

5 GPI, internal PD Not used

6 GPI, internal PD Not used

7 VMON1,PG window = 3V +- 10%. Monitor the external

8 VMON2, PG window = 2.74V +- 5% regulator

9 GPI, internal PU Warm reset trigger

10 nRSTOUT MCU reset control

Figure 4. GPIO Al HE

VeAT lsjjva:re sV Processor PMIC — Power Rscs
“Reset input LP8764 =y

Processor PMIC - Digital & Cntl 10
LP8764XXXX -Q1

5V 2.6< Vin< 5.5V (Fsw dependent)

1-Phase: Vo = 0.3-3.3V Avi(s/10/20mV), SAtmmmm—(p
5.5; Vo = 0.3-1.9V, SA/PH

PG2.0 BUCK1 OUT Sl il Nt
VCCA (% 2.6 < Vin < 5.5V (Fsw dependent)  Buck2]
I — 1-Phase: Vo = 0.3-3.3V Avi(5/10/20mV, SAmmmm—lp
VIO_IN MCU INIT 3.0<Vin<5.5; Vo = 0.3-1.9V, SA/PH
forMTn sv 2.6 < Vin< 55V (Fow dependent) _ Buck3)
1-Phase: Vo = 0.3-3.3V AVHS/10/20mV). SA sl

Conversion

MCU 12C

12C1/SPI vo_m

GPIO_1 0uT (vi0) = GPO (PP), nRSTOUT_SOC, EN_DRV, PGOOD 3.04VIn<S.5; Vo = 0.3-1.9V,

L
[N = GPL, nSLEI WKUP%
) SPLARERR SRR sv 2.6 < Vin < S5V (Fsw dependent)  Buckd| 11v
—p 1-Phase: Vo = 0.3-3.3V avis/10/20mv), SA
GPIO_2 ouT(w0) = . GPO (PP) N = —

3.0<Vin<S.5; Vo = 0.3-1.9V, SA/PH
IN(VINT) = GPL, SCL 2C2, CS_SP1, TRIG_WDOG, nSLEEP, WKUP -

LDOVINT]

GPIO_3 0UT (VI0) = GPO, SDO_S# (O-O/P-Pull)
IN(VINT) = GP!, SDA_I2C2. nSLEEPY, WKUPY (PPU/PPD)

GPIO_4 OUT (VINT) = GPO (O-D/P-Pul)
| MVINT)«GP1, ENABLE (PPD), TR_WDOG 81_VMON, nSLEEP WKUP

GPIO_S 0UT (VI0) = GPO, SYNCCLKOUT, nRSTOUT_SOC (0-D/P-Pul) i

| 1N (VINT) = GPI, SYNCCLKIN, nSLEEP, WKUP% (PPU/PPD) 5V 6V
— Vin >

GPIO_6 0UT (VIO) = GPO, PGOOD (0-D/P-Pull) EN1

[N (VINT) = GPI, nERR_MCU, nSLEEPX, WKU P (PPU/PPD) —

GPIO_7 OUT (VINT) = GPO, REFOUT (0-D/P-Pull)

IN[VINT) = GP1,, nERR_MCUVMONI pSLEEP, WEUP (PPU/PPD)

GPIO_8 OUT (UNT) = GPO (0-0/F-Pul) el

IN(VINT) = GPI,_SCLK_SPMI, VMONL, nSLEEPK, WKUP (PP 5

IN(VINT) = GPY, SCLK 1, (PPU/PPD) v 58V
—l i

GPIO_9 OUT (VINT) = GPO, PGOCD (O-D/P-Pull) EN2

INVINT) = GP1, SCLK_SPMI, SYNCCLKIN.SYNCCLKOUT,nSLEEP, WKUP g </ m—|

GPIO_10 0UT(VIO) = GPO, nRSTOUT, nRSTOUT_SOC MCURST

IN (VINT) = GPI, nSLEEPY, WKUPY (PPU/PPD)

Figure 5. RGBEIFEEMGT R

TPS6594/LP8764 PMIC MW /H#ERE (Z) 5
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%% Scalable PMIC's GUI U N %F, AT LAMR J7 {# #11# A scalable PMIC GUI 3 {4378 — A
NVM ) TR, SR FSrs g K 6-11 s .

Device identification

Regiser Fiekd name Register Field name

DEV_REV ASIL_QM
DEVICE_GPN
GRADE

NVM_CODE_1 TI_NVM_ID

NVM_CODE_2 TI_NVM_REV

CUSTOMER_NVM_ID_REG

VCCA_VMON_CTRL

Global monitor control

VMON_DEGLITCH_SEL

BUCK1

CUSTOMER_NVM_ID

oxt

VOCCA 20us, VMON/BUCK 20us

Figure 6.

VCCA_VMON_CTRL

VCCA_PG_WINDOW

RAIL_SEL_3

GENERAL_REG_3

VCCA

VCCA_VMON_EN Enabled, OV and UV
comparators.

VCCA_OV_THR +10%

VCCA_UV_THR -10%

VCCA_PG_SET 50V

VCCA_GRP_SEL No group assigned

LPM_EN_DISABLES_VCCA_VMON ‘E"C‘af-bh‘fl’;"m

VCGA_VMON_EN=1

and LPM_EN=0

Phase configuration

BUCK1_CTRL

BUCK1_CONF

BUCK1_VOUT_1
BUCK1_VOUT_2

BUCK1_PG_WINDOW

RAIL_SEL_1

BUCK4_CTRL

BUCK4_CONF

BUCK4_VOUT_1

BUCK4_YOUT_2

BUCK4_PG_WINDOW

RAIL_SEL_1

BUCKI1_FPWM

BUCK1_FPWM_MP

BUCK1_VSEL
BUCK1_RV_SEL
BUCK1_SLEW_RATE
BUCK1_ILIM
BUCK1_VSET1
BUCK1_VSET2
BUCK1_OV_THR
BUCK1_UV_THR

BUCK1_GRP_SEL

BUCK4_FPWM

BUCK4_VSEL
BUCK4_RV_SEL

BUCK4_SLEW_RATE
BUCK4_ILIM
BUCK4_VSET1
BUCK4_VSET2
BUCK4_OV_THR
BUCK4_UV_THR

BUCK4_GRP_SEL

PFMand PWM
aperation (AUTO
mode),

Automatic phase
adding and
shedding.
BUCK1_VOUT_1
Disabled

10 mVips

+5% / +50 mV'
5% /-50 mV'

MCU rail group

PFM and PWM
operation (AUTO
mode).

BUCK4_VOUT_1
Disabled

10 mVips.

+5% /450 mV
5%/ -50 mv

S0C rail group

Figure 7.

BUCK2_CTRL

BUCK2_CONF

BUCK2_VOUT1

BUCK2_VOuT2

BUCK2_PG_WINDOW

RAIL_SEL_1

6 TPS6594/LP8764 PMIC M/F#EE (%)

PHASE_CONFIG MP_CONFIG 1+1e1+1
\
RGwE
BUCK2 BUCK3
BUCK2_FPWM PFMand PWM BUCK3_CTRL BUCK3_FPWM
operation (AUTO
mode).
BUCK2_VSEL BUCK2_VOUT_1 BUCK3_FPWM_MP
BUCK2_RV_SEL Disabled
BUCK2_SLEW_RATE  10mVips BUCK3_VSEL
BUCK2_ILIM 55A BUCK3_RV_SEL
BUCK3_CONF BUCK3_SLEW_RATE
BUCK2_VSET1 180V
BUCK3_ILIM
BUCK2_VSET2 03V
BUCK3_VOUT1 BUCK3_VSET1
BUCK2_OV_THR +5% /450 mV
BUCK3_VOUT2 BUCK3_VSET2
BUCK2_UV_THR 5% /50 mV
BUCK3_PG_WINDOW BUCK3_OV_THR
BUCK2_GRP_SEL SOC rail group
BUCK3_UV_THR
RAIL_SEL_1 BUCK3_GRP_SEL
VMON1 & 2

R I T

VCCA_VMON_CTRL

VMON1_PG_WINDOW

VMON2_PG_WINDOW

VMON1_PG_LEVEL
VMON2_PG_LEVEL
VMON_CONF

RAIL_SEL_3

VMON1_RV_SEL

VMON2_RV_SEL
VMON1_OV_THR

VMON1_UV_THR

VMON1_RANGE
VMON2_OV_THR

VMON2_UV_THR

VMON2_RANGE
VMON1_PG_SET
VMON2_PG_SET
VMON1_SLEW_RATE
VMON2_SLEW_RATE
VMON1_GRP_SEL
VMON2_GRP_SEL

BUCK 1 VMON # &

Disabled

Disabled

+10% / +100mV /
(+500 mv)

-10% £ =100 mV £ (-
500 mv}
03-334V

+5% [ +50 mV /
(+250 mv)

5% /50 mV /(-
260 mv)
03-334V
30V

274V

10 mvips

10 mVips
SOC rail group

SOC rail group

PFMand PWM
operation (AUTO
mode).
Automatic phase

adding and
shedding.

BUCK3_VOUT_1
Disabled
10mVis

55A

120V

03v

+5% / +50 mV
5%/ -50 mV

SOC rail group
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1

GPIO1_CONF

GP101_OD

GPIO1_DIR

GPIO1_SEL

GPIO1_PU_SEL

GPIO1_PU_PD_EN

‘GPIO1_DEGLITCH_EN

Push-pull output GPI02_0D Push-pull output
Output 2 GPIO2_DIR ot
GPIO1 GPIO2_SEL GPIO2
PI02_P Pulld "
Pull-down resistor GPIO2_CONF  GPIO2_PU_SEL RO
selected
Disablec, Pull wp/pul- GPIO2_PU_PD_EN Disabled; Pull-
fesistor upipull-down
resistor.
No deglitch, only
e GPIO2 DEGLITCH EN  No degitch, only

svnchronization

4

GPIO4_CONF

GPI04_OD

GPIO4_DIR

GPI04_SEL

GPIO4_PU_SEL

GPIO4_PU_PD_EN

GP104_DEGLITCH_EN

Push-pull output GPIO5_0D Push-pull output

Input 5 GPIO5_DIR Input

ENABLE GPIOS_SEL GPIO5

Pul-down esistor GPIOS_CONF o105 pu_sEL Pull-down resistor

sel selected

Enabled; Pull- .

3 GPIO5_PU_PD_EN Enabled; Pull-
ﬂ;g:ﬂom up/pull-down
- resistor.

8 us deglitch time. GPIOS_DEGLITCH EN  No deglitch, only

synchronization.

e e ]

v

GPIO7_CONF

GPIO7_OD

GPIO7_DIR

GPIO7_SEL

GPIO7_PU_SEL

GPIO7_PU_PD_EN

GPIO7_DEGLITCH_EN

Push-pull output GPIO3_0D Push-pull output

Input 8 GPIO8_DIR Input

VMON1 GPIO8_SEL VMON2
GPIO8_PU_SEL Pull-down resistor

Pull-down resistor GPIOB_CONF == cloded |

selected

Disabled; Pull-up/pull- GPIO8_PU_PD_EN Disabled; Pull-

down resislor. up/pull-down

resistor.
No deglitch, only
Synchronization. GPIOB_DEGLITCH_EN No deglitch, only

synchronization.

10

GPIO10_CONF

GPI010_0D

GPIO10_DIR

GPIO10_SEL

GPIO10_PU_SEL

GPIO10_PU_PD_EN

GPIO10_DEGLITCH_EN

Push-pull output
Output
nRSTOUT
Pull-down resistor
selected
Disabled; Pull-
up/pull-down
resistor.

No deglitch, only
synchronization.

Figure 8. GPIO #HE

mm

3

GPIO3_CONF

GPIO3_OD

GPIO3_DIR

GPIO3_SEL

GPIO3_PU_SEL

GPIO3_PU_PD_EN

‘GPIO3_DEGLITCH_EN

Push-pull output
Input

GPIO3

Pull-down resistor
selected

Enabled; Pull-
up/pull-down
resistor.

No deglitch, only
synchronization

m S

6

GPIO6_CONF

GPIO6_OD

GPIO6_DIR

GPIOS_SEL

GPIO6_PU_SEL

GPIOS_PU_PD_EN

GPIO6_DEGLITCH_EN

Push-pull output
Input

GPIO6

Pull-down resistor
selected

Enabled; Pull-
up/pull-down
resistor.

No deglitch, only
synchronization.

mm

9

GPIO9_CONF

GPI09_0D

GPIO9_DIR

GPI09_SEL

GPIO9_PU_SEL

GPI09_PU_PD_EN

GPIO9_DEGLITCH_EN

REGISTER BIT FIELD VALUE

SERIAL_IF_CONFIG 12C_SPI_SEL 12
12C1_SPI_CRC_EN CRC disabled
[2CG2_CRC_EN CRC disabled

12C1_ID_REG 12C1_ID e

12C2_ID_REG 12C2_ID o2

Figure 9. &OWH

TPS6594/LP8764 PMIC M/F#5R (#)

Push-pull output
Input

GPIO9

Pull-down resistor
selected
Disabled, Pull-
up/pull-down
resistor.

No deglitch, only
synchronization.
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GPIO1_FSM_MASK GPIO10_FSM_MASK
FSM_TRIG_MASK_3

ST = — GPIO10_FSM_MASK_POL Low; Masking sets signal value to '
Femesss signal value 10 0 GPIO1_FALL_MASK Interrupt not generated.
GPI02_FSM_MASK Masked GPIO2_FALL_MASK Intesrupt not generated
GPI02_FSM_MASK_POL Low; Masking sets GPIO3_FALL_MASK Interrupt not generated.
signal value to 0"
FSM_TRIG_MASK_1 GPIO4_FALL_MASK Interrupt not generated
GPIO3_FSM_MASK Masked MASK_GPIO1_8_FALL
GPIO5_FALL_MASK Inferrupt not generated
GPIO3_FSM_MASK_POL Low, m ses 00 AL aask =5
GPIOS FSNLMASK P GPIO7_FALL_MASK Interrupt not generated.
GPIO4_FSM_MASK_POL Low, Masking sets GPI08_FALL_MASK Interrupt not generated
o signal value to U’ GPIO1_RISE_MASK Intermupt not generated
GPIOS_FSM_MASK Masked GPI02_RISE_MASK Intermupt not generated
GPIO5_FSM_MASK_POL Low, Masking sets. GPIO3_RISE_MASK Interrupt not generated
el yake o o GPIO4_RISE_MASK Interrupt not generated
GPIOB_FSM MASK Masked MASK_GPIO1_8 |
-FSM GPIOS_RISE_MASK Interrupt not generated
GPIOS_FSM_MASK_POL Low, "“';“"9 5‘;“ GPIOS_RISE_MASK Interrupt not generated
FSM_TRIG_MASK 2 signal valve to
GPIOT_FSM MASK GPIO7_RISE_MASK Interrupt not generated
GPIO8_RISE_MASK
GPIOT_FSM_MASK_POL Low, Masking sets -RISE | VPNt gonsre
Somhe D GPIO9_FALL_MASK Interrupt generated
GPI08_FSM_MASK Masked GPIO9_RISE_MASK Interrupt not generated
MASK_GPI08_10
GPI08_FSM_MASK_POL LW Maokeig vy GPIO10_FALL_MASK Interrupt not generated
GPIOS_FSM_MASK Masked GPIO10_RISE_MASK Inlemupt not generated
ESHCTIO: NSKS GPIOS_FSM_MASK_POL Low, Masking sets
signal value to 0"
REGISTER BIT FIELD VALUE [reeomins———Cilwemen—— a1
BUCK1_ILIM_MASK Interrupt not generated MQURALTRG MCU powes e
SOC_RAIL_TRIG soc
BUCK1_OV_MASK Interrupt generated FSM_TRIG_SEL_1 POwSS S0
OTHER_RAIL_TRIG Orderty shutdown
MASK_BUCK1_2 BURRL oK SEVERE_ERR_TRIG Immediate shutdown
o = BUCK2_ILIM_MASK it oct guntrut FSM_TRIG_SEL 2 MODERATE_ERR_TRIG Ordety shutdown
BUCK2_OV_MASK Intemupt generated
T S ——
BUCK3_ILIM_MASK Interrupt not generated VCCA_OV_MASK Intermupt not generated.
MASK_VMON
BUCK3_OV_MASK Interrupt generated VCCA_UV_MASK Intermupt not generated
BUCK3 UV_MASK Intermupt generated SOFT_REBOOT_MASK Intemupt generated
MASK_BUCK3_4 — MASK_STARTUP
BUCK4_ILIM_MASK Interrupt not generated = ENABLE_MASK Intermupt generated
BUCK4_OV. MASK Intemupt generated FSD_MASK Interrupt ot generated
BUCK4_UV_MASK Intermupt generated TWARN_MASK Interrupt generated
MASKMISC | gisT pASS_ MASK ntemgt genersied
EXT_CLK_MASK Intemt not generated

REGISTER BIT FIELD VALUE REGISTER BIT FIELD VALUE

BIST_FAIL_MASK Interrupt generated EN_DRV_READBACK_MASK Interupt not generated
MASK_READBACK_ERR
REG_CRC_ERR_MASK Ieferrupt generated NRSTOUT_SOC_READBACK_MASK Interrupt not generated.
MASK_MODERATE_ERR  SPMI_ERR_MASK Itermups not gersstated ESM_MCU_PIN_MASK Infermupt not generated
NINT_READBACK_MASK Inerrupt generated MASK_ESM ESM_MCU_RST_MASK Intesrupt not generated.
NRSTOUT | C MASK ESM_MCU_FAIL_MASK Intetrupt net generated
IMM_SHUTDOWN_MASK Interrupt generated
MCU_PWR_ERR_MASK Interupt generated
MASK_FSM_ERR FER
SOC_PWR_ERR_MASK Intornupt generated
VMON
ORD_SHUTDOWN_MASK Interrupt generated
B R —
COMM_CRC_ERR_MASK Inferrupt not generated VMON1_OV_MASK Intermupt generated
MASK_COMM_ERR COMM_ADR_ERR_MASK Interrupt ot generated VMON1_UV_MASK Intesrupt generated
MASK_VMON
12C2_CRC_ERR_MASK Internupt ot generated VMON2_OV_MASK Intesrupt generated
12C2_ADR_ERR_MASK Inerrupt not generated VMONZ_UV_MASK Intermupt generated

Figure 10. MASK # &
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I3 TeExas
INSTRUMENTS ZHCAFFO

POWERGOOD Spread spectrum
REGISTER BT FELD [Recser | smrewn vaLUE
PGOOD_SEL_BUCK1 Masked Spread
$S EN spectrum
PGOOD_SEL_BUCK2 Masked SPREAD_SPECTRUM_1 disabled
PGOOD_SEL_1
PGOOD_SEL_BUCK3 Masked SS_DEPTH No modulation
PGOOD_SEL_BUCK4 Masked
PGOOD_SEL_VCCA Masked
PGOOD_SEL_TDIE_WARN Masked Functional safety
PGOOD_SEL_NRSTOUT Masked
PGOOD_SEL_NRSTOUT_SOC Masked REGISTER BIT FIELD VALUE
PGOOD_SEL_4 PGOOD POL PGOOD signal is high when monitored FAST_BOOT_BIST LBIST is run during boot BIST
ATl GENERAL_REG 0
VMON_ABIST_EN VMON ABIST enabled
PGOOD_WINDOW Only undervoltage is monitored p———— FAST BIST T T e
- BOOTBIST.
PGOOD_SEL_VMON1 Masked
PGOOD,SEL_VMON2 — RECOV_CNT_REG_2  RECOV_CNT_THR 15
Additional configurations Additional configurations
[reosen —Jarnmo e [N ceosrm  emren | e
STARTUP_DEST ACTIVE TWARN_LEVEL 130C
STARTUP_CTRL
LP_STANDBY_SEL Normal standby state is used. 12C1_HS Standard, fast or fast+ by default, can be setto
Hs-mode by Hs-mode master code.
PFSM_DELAY REG_1  PFSM_DELAY1 00
12C2_HS Standard, fast or fast+ by default, can be setto
PFSM_DELAY_REG_2 PFSM_DELAY2 0x0 Hs-mode by Hs-mode master code.
PFSM DELAY REG 3 PFSM DELAY3 o0 CONFIG_1 EN_ILIM_FSM_CTRL Buck regulators ILIM interrupts affect FSM
- - - - !nggﬂs
PFSM_DELAY REG 4 PFSM_DELAY4 — NSLEEP1_MASK NSLEEP1(B) affects FSM state transitions.
UL EXTCCLR FREQ LiME NSLEEP2_MASK NSLEEP2(B) affects FSM state transitions.
ENABLE_CONF ENABLE_POL Active high TS0_ORD.LEVEL P
GENERAL_REG_1 REG_CRC_EN Register CRC disabled

Figure 11. ZRTRiEE

2.2 RENHMR 5 L TFHREFRE

RGHERM LB PR faghi->BUCKL L H-> &K 2000us->BUCK2 I Hi-> 4L
2000us->BUCK3 _LHi-> ZEff 2000us ->BUCK4 LHi-> FERF 2000us ->4M LDO L -> SEMY
2000us ->7Mif LDO EAL, AL PR B LI 5 58 4 A o

S5GRT T I FEYR rail group BEE, ZHELL T LA PESMURES:
1. PFSM_START: PFSM [ 4HAIE, & FFSM Hil PFSM MM 52IRES

2. WAIT4ENABLE: PFSM START #| ACTIVE Z [AJJIRZS, PMIC HEH T, 7T LAZESEAN
R FE A 58 s R ) — Lo aa s A

ACTIVE: RGIEH TAERRE, FraEIEMAIEE M.
STANDBY: RGIRIIRES, Fra #HIEH,
MCU_ONLY: MCU only #&5X;, 1 BUCK1 ] 3.3V B#ii .

> oW

o o

TO_SAFE: =& PFSM 13l FFSM [#] SAFE RERCOVERY ARZ M4t
7. RUNTIME_BIST: tH MCU Fshfih &) BIST sh{E.

TPS6594/LP8764 PMIC MW /H#ERE (Z) 9



I3 TExXAS

ZHCAFFO INSTRUMENTS

10

BOEM TIRES, #ZRIDIHRZS 1 trigger:

1.
2
3
4.
5
6

7.

ENABLE & fE A E 3N ACTIVE KI5 A1F

SOC power error A1 12C trigger0 E7{F4 ACTIVE i A MCU ONLY 261

ENABLE it fl 12C trigger2 B f7{F & ACTIVE/MCU ONLY # A\ STANDBY [{)41F-
ENABLE $7&2 41 12C triggerl B f7/F ;5 STANDBY/MCU ONLY %% %] ACTIVE )4 1F -
12C trigger3 B A/E AN RUNTIME BIST 451+

MCU POWER ERROR. ORDERLY SHUTDOWN #I IMMEDIATE SHUTDOWN {E A A
SAFE RECOVERY 141t

GPI09 F[&¥5E N ANY2WARM [F)fi % o

BOE U TR trigger, 3075 Z it BARS VI PMIC 1Bh{E, BIET B ¥

1.

WAIT4ENABLE i /3, 3t A\ WAIT4ENABLE (RZSE$U4T, XA H Bk E 1 flige VCCA 1)
VMON.,

ANY2ACTIVER 7, #ENACTIVEIRZAKIZ1T. B F A BUCK1 rise-> 2000us delay-> BUCK2
rise-> 2000us delay-> BUCKS3 rise-> 2000us delay-> BUCK4 rise-> 2000us delay-> GPIO1
rise-> 2000us delay-> GPIO2 rise-> 30ms delay-> VMON1 enable-> 30ms delay-> VMON2
enable-> nRSTOUT rise

X B EEFIMER LDO il BOOST FHBEERILENE, 75 IER A4 GERh (R4 B R E
TETUHAE, B, 78 GPIO2 fid /534 m&ish i) 30ms F1 60ms ZEHT .

ANY2MCU i}, M ACTIVE #E N\ MCU ONLY RZ&R #1447, BHFFN VMON2 disable-> 30ms
delay -> VMONL1 disable-> 30ms delay ->GPIO2 down-> 2000us delay-> GPIO1 down->
2000us delay-> BUCK4 off-> 2000us delay -> BUCKS3 off-> 2000us delay-> BUCK2 off

ORDERLYOFF 7, M ACTIVE/MCU ONLY ik # %] STANDBY AR AW $47, B FN
NRSTOUT down-> VMON?2 disable-> 30ms delay -> VMON1 disable-> 30ms delay ->GP102
down-> 2000us delay-> GPIO1 down-> 2000us delay-> BUCK4 off-> 2000us delay -> BUCK3
off-> 2000us delay-> BUCK2 off-> 2000us delay-> BUCK1 off

ORDERLYOFF2SAFE i} #, MEEREVI#3] TO SAFE REHUT, B FIF ORDERLYOFF.

IMMEDIATELYOFF2SAFE i ¥, M ERECIRESTIH:E] TO SAFEIRSHAT, SLEICH A IR
o

ANY2WARM i 5, #£ ACTIVE #l MCU ONLY #RfEH, B4 7if AL BUCK Jf toggle
nRSTOUT LK {7 MCU.

B A HPIREHLAE 12 P

TPS6594/LP8764 PMIC M /F#5E (#)



I3 TEXAS

INSTRUMENTS

ZHCAFFO

valtage /v

GPIOS > FALL

PFSM_START

HOIH <= 3ALLOY NS

MOT <- ABANYLS 30404

MCU_POWER_ERROR -» HIGH
ORDERLY_SHUTDOWN -> HIGH
IMMEDIATE_SHUTDOWN -> HIGH

1> HIGH @

& &

WAIT4ENABLE T

HOIH <-£7021

MCU_POWER_ERROR -> HIGH
ORDERLY_SHUTDOWN -> HIGH
IMMEDIATE_SHUTDOWN -> HIGH

TO_SAFE

Figure 12. PFSMi%E&

HOIH <70z

GPI09 > HALL

MCU_ONLY

I
0VCCA fanslog}h T-BUCK3
10
s
00
1VINT 8BUCKS
10
1
05
ol 00
2ENABLE 9.GPIOL
3¢ 3
21 2
1t 1
al 0
FNINT 10-GPIOZ
3
st 2
1
oot o
4-GPIOS 11-UMONI
3t 3
21 2
1t 1
al 0
5BUCKL 12-UMON2
3t 3
21 2
1t 1
0t 0
68UCK2 13-NRSTOUT
3
2
11
1
0t 0
50 ] 0 100 150 -50 Y 100 150
Time j ms

Figure 13. START2ACT B} Fillif
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I3 TExXAS
ZHCAFFO0 INSTRUMENTS

oveca famabog) 18UCK)
4 10
2 o
9 o e
LViNT BUCK
1
' a5
o 00
ZENABLE 5601
3 3
2 2
1 1
o o
3-NINT 10-GPIO2
> 3
>
2 2
)
£
g 1 1
o 0
+6PI03 T1viONT
3 )
2 :
1 1
a o
5-BUCKL 12-VMONZ
3
2
-l 0
BUCk2 13.NASTOUT
3
. :
1
o 0
-40 -0 0 20 “ -4 - n “
Time / ms
- N »,
Figure 14. ACT2WARM K 73l 3%
(analog)
Q-VCCA 7-BUCK3
1
o ! | !
a0
1VINT 8-BUCKd
. l__\
as
o oo T
FENALE [T
3
2
1 1
v
SHNT 10-GrI0z
>
3
)
2
£ 1
g
0 o
wGhios TLMONL
3 3
2 2
1 1
o | 3
s ickL 12mon2
3 3
: 2
1 1
0 | | o |
S8l 13-NRSTOUT
3
2
l\ 1
0 . | |
EN s o s 7 5 o 35 n EY s EN B B 3 i B n
Time  ms

Figure 15. ACT2MCU K} FFillik

12 TPS6594/LP8764 PMIC M/F#EE (%)



I3 TeExas
INSTRUMENTS ZHCAFFO

O-VCCA tar\a\wi| 7-BUCK3
.
“
.
1VINT B BBUCKA
.
z 05
.
.
:
R 05
£
H
g
0 00
:
z 5
.
.
2 05
.
N 6-BUCK2 13-NRSTOUT
3
05 2
1
=50 0 50 100 150 -50 0 100 150
Time [ ms.
- M M.
Figure 16. MCU2WARM B} il ik
OVCCA (analog} 1-BUCK3
.
.
.
1 o5
2-ENABLE B 9-GPIO1
.
z 05
1
0 00
3-MINT B 10-GPIO2
3
.
52 05
£
.
g
.
b s
.
.
? 05
.
, S S
]
05 :
,
60 40 =20 o 0 “ ® L -60 e -0 0 40 0 0
Time [ ms.

Figure 17. MCU2STANDBY K}k

TPS6594/LP8764 PMIC M /FH#ER (#) 13
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INSTRUMENTS
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Voltage / V

Valtage /v

OVCCA (analog} 1-8UCK3
10
05
00
LVINT £8UCKY
1
05
00
2ENABLE 9-GPIO1
3
2
1
o
SNINT 10-GPI0Z
3
2
1
o
4-GPIOY 1LYMONL
3
2
1
o
5-BUCKL 12:vMoNz
3
2
1
o
6aUCK2 13-RSTOUT
s —
2
1
2
-0 k0 1) 0 ) @ (] 3 ) [ © W
Time / ms
- YT
Figure 18. STANDBY2ACT B Ik
fanalog)
QVCCA 28UCK3
1w
03
03
LVINT &BUCKa
1w
05
0
2ENABLE a.GPI01
3
2
1
o
FINT 10-GPI02
3
2
1
3
4-GPIoY TL/MONT
3
2
1
2
SBUCKL 12:M0N2
3
2
1
3
68UCK2 13-HRSTOUT
3
2
1
o
-60 BN B @ ® £l -0 i - 2 “ 0 )
Time { ms

Figure 19. MCU2ACT il
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INSTRUMENTS

ZHCAFFO

ol
4GP03 11-VMON1

5-BUCK] 12MONZ

® H
Time / ms

Figure 20. ACT2SAFE B} il

4 BEER

1. Datasheet “TPS6594-Q1 Power Management IC (PMIC) with 5 BUCKSs 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”
User’'s Guide “Scalable PMIC's GUI User’s Guide”
Errata “LP8764-Q1 Silicon Revision 2.0 Errata”

akown

TPS6594/LP8764 PMIC M /F#58 (#)

15


https://www.ti.com/lit/ds/symlink/tps6594-q1.pdf
https://www.ti.com/lit/ds/symlink/tps6594-q1.pdf
https://www.ti.com/lit/ds/symlink/lp8764-q1.pdf
https://www.ti.com/lit/an/slvaf93a/slvaf93a.pdf
https://www.ti.com/lit/ug/slvubt8b/slvubt8b.pdf
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