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ABSTRACT
This document was translated from a simplified Chinese source. (ZHCAFFO)

With the rapid development of new energy vehicles, automobiles are transitioning from electrification to
intelligence. As high-level assisted driving quickly lands across major OEMs and Tier 1 suppliers, TDA4 is
being widely used in various terminal applications such as ADAS domain controllers, body domain controllers,
and LiDAR. TI's new generation PMIC family, represented by TPS6594/LP8764, is not only the optimal power
solution for TDA4 SOCs, but also an excellent choice for powering other models of SOCs. TPS6594/LP8764
features high integration, high scalability, and support for high-level functional safety. Because it has many
functions and is relatively complex, there will be considerable difficulty in application. This series of articles will
share insights from aspects such as the main internal mechanisms of the TPS6594/LP8764 PMIC chips, system
design considerations, common problem troubleshooting ideas, and custom PMIC firmware (NVM). This article
is the fifth piece in the series of articles, combining the content discussed in the previous articles, explaining a
practical case of custom NVM.
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1 Introduction

The TPS6594/LP8764 series PMIC internally has non-volatile memory (NVM) units, and the NVM configuration
is loaded into the register space of the chip during the startup phase. The NVM content determines the output
voltage, power-up and power-down sequence, monitoring mechanism, communication interface, and other
behavior logics of the device. The TPS6594/LP8764 series PMIC provides a mechanism to access and rewrite
the content of the NVM through 12C (refer to the content of the second piece of this series of articles). The
sub-models that support customer-side custom NVM are shown in Figure 1-1, in addition to this, TPS6521905
also supports customer custom NVM, but its architecture is different from TPS6594/LP8764, and this article
mainly concentrates on TPS6594/LP8764 to conduct discussion.

It needs to be noted that the sub-models supporting customer custom NVM mentioned here refer to that this
model is a blank chip when leaving Tl factory, and its internal chip version and other information (0x0-0x3
registers) will not conflict with the models pre-burned with NVM when leaving Tl factory; in fact, using sub-
models with Tl pre-burned numbers to update NVM is also possible, and generally this is used in the process
of locating problems (refer to the fourth piece of the series of articles). In addition to this mode of customer-side
customizing and burning NVM by themselves, there are also two modes: one is that third parties certified by Tl
can provide burning services, and the second is that Tl provides brand new models customized with NVM for
customers. For the details of these two modes, please consult the sales team.

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

TPS6593-Q1 TPS65930400RWERQ1

LP8764-Q1 LP876440CORQKRQ1

LP8769-Q1 LP876940CORQKRQ1

Figure 1-1. Summary of Customer Custom NVM Sub-models of TPS6594/LP8764 Series PMIC

This article takes LP8764 as an example, combining the content discussed in the series of articles, to introduce
a case of custom NVM, and TPS6594 can also refer to this case. The system simplified diagram of this case is
shown in Figure 1-2, wherein the power supply system needs to provide several power rails of 3.3V, 1.8V, 1.2V,
1.1V, 5V, 6V, and 55V, wherein 3.3V, 1.8V, 1.2V, and 1.1V are provided by LP8764, 6V is provided by an external
LDO, and 55V is provided by an external BOOST, and the overall system requires ASIL QM.
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Figure 1-2. System Architecture of LP8764 Custom NVM Case
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2 NVM Design

According to the system-level requirements, various settings of LP8764 can be determined. Generally speaking,
there are two major categories of settings: one category is static settings, including power output voltage,
output power-up and power-down slope, voltage monitoring threshold, power rail group, GPIO multiplexing,
communication interface, and functional safety-related mechanisms, etc., corresponding to the content of page
0, page 1, and page 4 of registers; the other category is dynamic settings, including state machine planning and
power-up and power-down sequence, etc., corresponding to the content of page 3 of registers.

2.1 Static Settings

LP8764 is a low-voltage input PMIC, and its maximum input voltage value does not exceed 6V, therefore the
system needs to increase a stage of high-voltage BUCK at the front stage to provide 5V voltage, while at the
same time it can just meet the requirement of system CAN for 5V power supply. The 3.3V power supply is
provided by BUCK1 and output to the MCU, and several other low-voltage rails are provided by BUCK2/3/4
respectively to supply the external load Load1. The power supplies of external loads Load2 and Load3 require
additional LDO and BOOST to provide, and at the same time it requires that the power-up sequence of these
two rails is controllable and the power supply voltage is monitored, therefore the GPO function and VMON
function of enable GPIO pins are used to control and monitor these two power supplies.

In order to be able to report fault information through the MCU, for the power fluctuations of VCCA, only an
alarm is given, and the PMIC itself does not do any processing, therefore the power domain is set to No rail
group, the power supply of the MCU is set in an independent MCU rail group, and several other power supplies
(BUCK2/3/4 and VMON1/2 monitoring external LDO/BOOST) are set in the SOC rail group. When several power
supplies of the SOC domain have overvoltage, undervoltage, and overcurrent faults, the PMIC only closes
several power supplies of the SOC domain while keeping the 3.3V power supply of the MCU continuously
existing, until the 3.3V power supply itself has a problem, then it will close all outputs. The current functional
safety level is ASIL QM, and the residual voltage detection mechanism is not enabled here (generally ASIL C/D
needs to enable this function). The final power supply static settings are shown in Figure 2-1.

Power Voltage Slewrate Max load current Power group Monitor Comments
VCCA Input 5V / / No rail group OV:+10% FARCANFERB S, ERILHBE AT H,8F
UV:-10% {RIEETAEIE, 2 E B IEMCUR R AL TR

BUCK1 3.3v 10mV/us  0.6A MCU rail group ~ OV:+10% PMCIFIFRE £ iR%E
UV:-10%
Current
limit: 5.5A

BUCK2 1.8V 10mV/us 0.2A SOC rail group OV:+10% PMIC 357X JLEEE &R, #EAMCU onlyiz =,
UV:-10%
Current
limit: 5.5A
BUCK3 1.2V 10mV/us 2A SOC rail group oV:+10%
UVv:-10%
Current
limit: 5.5A
BUCK4 1.1V 10mV/us  2.2A SOC rail group OV:+10%
UV:-10%
Current
limit: 5.5A
/ / % FfGPIO1F1GPI02 5 5 #MEf LDOFIBOOST,
/ / RGN FEE
SOC rail group OV:+10% A2 DOFIBOOSTHYE [
UV:-10%
VMON2 2.74V 10mV/fus / SOC rail group OV:+5%
UV:-5%

GPIO1 / /
GPIO2 / /
VMON1 3V 10mV/us

T~ T Y~

Figure 2-1. Each Power Supply Output Solution
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The external LDO and BOOST need controlled power-up and power-down, and GPIO1 and GPIO2 can be set
as GPO function, and the enable of external LDO and BOOST is controlled by the levels of these two GPIOs.

At the same time, the PMIC needs an enable pin to control the power-up and power-down of the entire system,
here a multiplexed function of GPIO4 is used, setting it as the Enable input pin. Note that the functions that each
GPIO can multiplex are different from each other, and it needs to consult the manual to allocate reasonably.

Aiming at the requirement of needing to monitor the output voltages of external LDO and BOOST, GPIO7

and GPIO8 are multiplexed into VMON1 and VMON?2 functions respectively, and in the hardware circuit, after
dividing the output voltages of LDO and BOOST respectively (1/2 LDO output voltage and 1/20 BOOST output
voltage), they are correspondingly sent into VMON1 and VMON2 pins. Just like the output monitoring setting of
BUCK, VMON1 and VMON2 need to set corresponding monitoring voltages and monitoring thresholds.

GPIO10 is used here as the de-assertion reset signal of the MCU, and after all power-up sequences are
completed, the nRSTOUT pin is pulled high from low, de-asserting reset of the MCU, and the system software
starts to run normally. GPIO9 is used as an extra hardware warm reset function, and when the rising edge of
the hardware signal outside the module arrives, a negative pulse is generated on nRSTOUT to restart the MCU,
and at the same time resets all BUCK output configurations (the MCU might modify the configuration of BUCK
through 12C). The GPIO allocation solution is as shown in Figure 2-2, and the final system architecture is as

shown in Figure 2-3.

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 2-2. GPIO Allocation Solution
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Referring to the relevant content in the Scalable PMIC GUI documentation, a new NVM project can be

st
VBAT 1" Stage v
Power
Reset input

MCU 12C

Processor PMIC — Digital & Cntl 10

LP8764XXXX -Q1
PG2.0)

BUCK1 QUT

sy [2.6< Vin < 5.5V [Fsw dependent)
—pl 1-Phase: Vo = 0.3-33V avii/ a0zl

100} INTn

VCCA|
12€1/5P1 to_m) ] VIO_IN

GPIO_1 0uUT(WO) = GPO [PP), nRSTOUT_SOC, EN_DRV, G000
IN(VINT) = GPL nSLEEPY, WKUPY (PPU/PPD)

GPIO_2 out(m0) = GPO (PP)
IN[VINT) = GPL SCLIIC2, €5 5P, TRIG_WDOG, nSLEES, WKUP

‘GPIO_3 OUT (MO) = GPO, SDO_SM (0-D/P-Pul)
IN(VINT)= GPI, S0A_I2C2, nSLEEPK, WKUPK (PPU/PPD)

GPIO_4 OUT (VINT) = GPO (0-0/F-Pul)

INVINT)=GPi. ENABLE (PPD), TR_WDOG.21_VMON, nSLEEP, WKUP

GPIO_S OUT(VIO) = GPO, SYNCCLXOUT, nRSTOUT_SOC {0-D/P-Pull
IN(VINT) = GPI, SYNCCLION, nSLEEP, WEUPY (PPU/PPD)

GPIO_6 OUT (VIO) = GPO, PGOOD (O-0/P-Pul)
IN(VINT) = GPI, nERR_MCU, nSLEEPY, WELIP (PRU/PPD)

(GPIO_7 QuT (VINT) = GPO, REFOUT (O-D/P-Pull

MCU INIT

Processor PMIC - Power Rscs
LP8764

3.0<Vin<5.5; Vo = 0.3-1.9V,

[2.6 < Vin < 5.5V [Fsw dependent] B

1-Phase: Vo = 0333V AV 1200V, 5l
3.0<Vin<S.5; Vo = 0.3-1.9V, SA/PH

IN(VINT) = GPL,, nERR_MCUNMONLnSLEEPS, WKUPS (PPU/PPD)

GPIO_B 0UT (VINT) = GPO (0-D/F-Pul)

IN(VINT) = GP1, SCLI_SP, VMONL, nSLEEPH, WKUPY (PPU/PPD)

GPIO_9 OUT [VINT) = GPO, PGOOD (0-D/P-Pull

INQVINT] = GPI, SCLK_SPMI, SYNCCLIN,SYNCELEOUT nSLEEPWKLP.

GPIO_10 0UT(VID) = GO, ARSTOUT, ARSTOUT_50C

sv [2.6< Vin< 5.5V (Fsw dependent)  Buck3{ 12v
1-Phase: Vo = 0.3-3.3V avie/ /200, SAmimnly
BN, 3.0Vin<S.5; Vo =0.3-1.9V, SAPH
sv [2.6< Vin < 5.5V [Fsw depencent)  Buckd] 14y
EN2 ——pl 1-Phase: Vo = 0,333V AVHY 107200V, SA i
e 3.0<Vin<5.5; Vo =0,3-1.9V, SA/PHY
Loo
sv -
— Vin >
—iENl ¢ 1 m— |
BOOST
58V
5V —
— Yin -
EN2
g m—
MCU RST

meAmm WU (PPU/PFD)

Figure 2-3. System Power Architecture Solution

conveniently created using the Scalable PMIC GUI software. The final static settings are as shown in Figure
2-4 to Figure 2-9.

Figure 2-4. System Settings
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Figure 2-5. BUCK and VMON Settings
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Figure 2-6. GPIO Settings
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Figure 2-7. Interface Configuration
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REGISTER BIT FIELD VALUE EEDNEE T
GPID10_FSM_MASK Masked
e AR Lo FSM_TRIG_MASK_3
GPIO1_FSM MASK_POL L - GPIO10_FSM_MASK POL Low;, Masking sets signal value to 1
- - ) ow, Masking sel
signal value 1o 0’ GPIOT_FALL_MASK infermupt not generated.
GPIO2_FSM_MASK Masked GPIO2_FALL_MASK Intermupt not generated.
GPIO2_FSM_MASK_POL Low; Masking sets. GPI03_FALL MASK Interrupt not generated.
signal value to 0"
FSM_T‘FHG_MASK_I GPIO4_FALL_MASK Intermupt not generated
GPIO3_FSM_MASK Masked MASK_GPIOT_8_FALL
GPIOS_FALL MASK Intérmupt not generated.
GPIO3_FSM_MASK_POL Low; la:lams‘;bs GPIOB_FALL_MASK ot "
o e GPIOT_FALL_MASK Infetrupt fiot genetated.
GPIOB_FALL_MASK Intesrupt not generated
GPIO4_FSM_MASK_POL Low, Masking sets
signal value to 0 GPIO1_RISE_MASK Interrupt not generated.
GPIOS_FSM_MASK Masked GPIOZ_RISE_MASK Intermupt not generated
GPIOS FSM_ MASK_POL Lo Ik ats GPIO3_RISE_MASK Infetrupt frot generated
o sl S GPID4_RISE_ MASK Intermupt not generated
MASK MASK_ GPID1.8 |
S FalL e GPIOS_RISE_MASK Intermupt not generated
GPIOE_FSM_MASK_POL Low, Maslang sets GPIOB_RISE_MASK Intermupt not generated
FSM_TRIG_MASK_2 gt valve fo'1)
R GPIOT_RISE_MASK Intemupt not generated,
GPIOT_FSM_MASK_POL Low, Masking sets CRIOSRIC I empAnolgenered
ont vk i GPIOS_FALL_MASK Intermupt generated
GPIOB_FSM_MASK Masked GPIOG_RISE_MASK interrupt not generated.
GPIOE_FSM_MASK_POL Low, Masking sets MASKGER0. 30
_FSM| z s GPID10_FALL MASK IntesTupt not generated.
e GPIO10_RISE_MASK Interrupt not generated
FSM_TRIG MASK 3 GPICS_FSM_MASK_POL Low;, Masking sets
signal value to 0"
REGISTER BIT FELD [ccosren —Jorrmo e
BUCK1_ILIM_MASK Infermipt not generatedt ML 03] ppwes;owne
SOC_RAIL_TRIG SOC power error
BUCK1_OV_MASK Intermupt genesated FSM_TRIG_SEL 1
OTHER_RAIL_TRIG Orddesry shutdown
MASKjUCKi_: BUCK“‘W“MASK SEVERE_ERR_TRIG Immedinte shutdown
BUCK2_ILIM_MASK Intermupt ot generated SReE T P
BUCK2_OV_MASK Interupt generated
BUCKZ_UY_MASK S — [ecsrer — Jomemo — vae
BUCK3_ILIM_MASK Interupt not generated VECA_OV_MASK Inteitig o generated
MASK_VMON
BUCK3_OV_MASK Intertupt generated VCCA_UV_MASK Interript ot generated.
BUCK3 UV MASK Intermupt generated SOFT_REBOOT_MASK Interupt generated
MASK_BUCK3_4 . MASK_STARTUP
- - BUCK4_ILIM_MASK Intornupt not generated = ENABLE_MASK Intemapt generated
BUCK4_OV_MASK Intermipt generaied FSD_MASK ternupt nct generated
BUCK4_UV_MASK Intermupt generated TWARN_MASK i o
MASKMISC et pass Mask Intempt genered
EXT_CLK_MASK Interrupt nct generated
[ reoser | enreo T E N kT
BIST_FAIL_MASK. Ieiterrupt generated EN_DRV_READBACK,_MASK Intestupt not generated
MASK_READBACK_ERR
REG_CRC_ERR_MASK Irttermupd generated NRSTOUT_SOC_READBACK_MASK Intesrupt not genersied
MASK_MODERATE_ERR SPMI_ERR_MASK Iritormupt ot gerevoled ESM_MCL_PIN_MASK Inferrupt net genermed
MINT_READBACK_MASK Irverrupt genierated MASK_ESM ESM_MCU_RST_MASK Intesmupt ot genered
MRSTOUT. MASK ESM_MCL_FAIL_MASK Intesupt ot generated
M SHUTDOWN_MASK btormupt generaed
MCU_PWR_ERR_MASK Irtemupt generated
e SOC_PWR_ERR_MASK Eerrugs gesrated
ORD,_SHUTDOWN_MASK Intormups generatedt YMON
P — (o Jarmmo e
COMM_CRC_ERR_MASK Ieitermupt mod genexaied VIION_OV._MASK Intesrupt genesated
MASK_COMM_ERR COMM_ADR_ERR_MASK Iterrupt ot genevated WMONT_UV_MASK Intesrupt generated
MASK_VMON
12C2_CRC_ERR_MASK Iriterrupt ot generated VMONZ_OV_MASK Intermupt generated
2CI_ADR_ERR_MASK briterrupt nol generatind VMONZ LIV MASK Intesupt generated
Figure 2-8. MASK Settings
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Figure 2-9. Miscellaneous Settings

2.2 State Machine Planning and Power-up and Power-down Sequence Settings

The power-up sequence required by the system is as follows: Enable pulled up -> BUCK1 power up -> delay
2000us -> BUCK2 power up -> delay 2000us -> BUCK3 power up -> delay 2000us -> BUCK4 power up -> delay
2000us -> external LDO power up -> delay 2000us -> external LDO power up, and the power-down sequence is
completely opposite to the power-up sequence.

Combining the previous power rail group settings, arrange the following several PFSM states:

1. PFSM_START: Starting point of the PFSM and bridge state between FFSM and PFSM.

2. WAIT4ENABLE: The state between PFSM START and ACTIVE, the PMIC power rails have no output, and
some initialization actions of the device can be completed during the process of entering this state.
ACTIVE: Normal operating state with all power rails enabled.

STANDBY: The system sleep state, and all power supplies are turned off.

MCU_ONLY: MCU only mode, and only the 3.3V of BUCK1 has output.

TO_SAFE: Bridge state from PFSM to the FFSM SAFE_RECOVERY state.

RUNTIME_BIST: BIST operation actively triggered by the MCU.

No oM

After setting up the states, it needs to plan the triggers for switching states:

1. ENABLE pulled up serves as the condition for starting to enter ACTIVE.

2. SOC power error and 12C trigger0 set serve as the conditions for ACTIVE entering MCU ONLY.

3. ENABLE pulled low and 12C trigger2 set serve as the conditions for ACTIVE/MCU ONLY entering STANDBY.

4. ENABLE pulled up and 12C trigger1 set serve as the conditions for STANDBY/MCU ONLY recovering to
ACTIVE.

5. 12C trigger3 set serves as the condition for entering RUNTIME BIST.

6. MCU POWER ERROR, ORDERLY SHUTDOWN, and IMMEDIATE SHUTDOWN trigger entry into
SAFE_RECOVERY.
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7.

GPIO9 falling edge serves as the trigger for ANY2WARM.

After defining states and triggers, PMIC actions during state transitions must be configured, namely the power-
up and power-down sequences.

1.

2.

WAIT4ENABLE sequence, executed when entering the WAITAENABLE state, and in this application, the
VMON enabling VCCA is set.

ANY2ACTIVE sequence: Executed when entering ACTIVE. The sequence is BUCK1 rise -> 2000us delay
-> BUCK?2 rise -> 2000us delay -> BUCKS rise -> 2000us delay -> BUCK4 rise -> 2000us delay -> GPI0O1
rise -> 2000us delay -> GPIO2 rise -> 30ms delay -> VMON1 enable -> 30ms delay -> VMON2 enable ->
NRSTOUT rise

Since the external LDO and BOOST have relatively slow startup slew rates, additional delays are required to
ensure that their output voltages stabilize at the expected values. Therefore, additional delays of 30ms and
60ms are inserted after GPIO2 is asserted.

ANY2MCU sequence: Executed when transitioning from ACTIVE to MCU_ONLY. Sequence: VMON2
disable -> 30ms delay -> VMON1 disable -> 30ms delay -> GPIO2 down -> 2000us delay -> GPIO1 down ->
2000us delay -> BUCK4 off -> 2000us delay -> BUCKS3 off -> 2000us delay -> BUCK2 off.

ORDERLYOFF sequence, executed when going from ACTIVE/MCU ONLY state to STANDBY state, and the
sequence is NRSTOUT down -> VMONZ2 disable -> 30ms delay -> VMON1 disable -> 30ms delay -> GPIO2
down -> 2000us delay -> GPIO1 down -> 2000us delay -> BUCK4 off -> 2000us delay -> BUCK3 off ->
2000us delay -> BUCK?2 off -> 2000us delay -> BUCK1 off

ORDERLYOFF2SAFE sequence: Executed when transitioning from any state to TO_SAFE. Sequence is
identical to ORDERLYOFF.

IMMEDIATELYOFF2SAFE sequence: Executed when transitioning from any state to TO_SAFE. All power
rails are shut down immediately.

ANY2WARM sequence: Used in ACTIVE and MCU_ONLY modes. Resets currently enabled BUCKs and
toggles nRSTOUT to reset the MCU.

The final state machine is as shown in Figure 2-10.

12
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Figure 2-10. PFSM Configuration
SLVAG31 — MAY 2025 TPS6594/LP8764 PMIC Application Guide (Part5) 13

Submit Document Feedback
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLVAG31
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVAG31&partnum=

NVM Effect Measured

13 TEXAS
INSTRUMENTS

www.ti.com

3 NVM Effect Measured

(anslog)

Q-VCCA 1-BUCK3
41 1.0
21 05
! 1VINT nq 8BUCK4
1 a5
2-ENABLE 9-GPIO1
31 3
21 ?
11 1
1: ) 3-NINT ’ 10-GPI02
001 o
4-GPIO9 11-VMONL
31 3
21 H
o S5-BUCKL ’ 12WMONZ
31 kY
o 6-BUCK2 ' 13-NRSTOUT
3
| 1
[} 0
50 o 50 100 150 Time / ms =50 0 50 100 150
Figure 3-1. START2ACT Sequence Test
OVCCA (analog} 78UCK3
! 1VINT N S-8UCKe
1 03
" 2ENABLE " oo
11 1
¢ . 3-NINT ! 10-GPI02
¢ 4-GPIO3 ° 11-¥MON1
o 5-BUCKT o 12-VMON2
' beUCK2 ! 13-NRSTOUT
Figure 3-2. ACT2WARM Sequence Test
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(analog)
0-VCCA 7-BUCK3
24 05
o 00
1VINT 8BUCKE
10
N
0
0t 00 LE‘_
2-ENABLE 9-GPIOL
34 3
11 1
0t [
3-NINT 10-GPI02
PR 2
7
§ 11 1 ‘
. .
4-GPI0S 11-VMON1
3t 3
11 1
. .
5-BUCKL 12-VMON2
ER ) 3
N \ .‘
0L [
6BUCK2 13-NRSTOUT
;
11 ) 2
Lx_ 1
0t 0
20 15 10 0 5 10 15 0 15 10 o 0 15 20
Time / ms
Figure 3-3. ACT2MCU Sequence Test
(analog)
0-VCCA . 7-BUCK3
o
05
J
° o
1-VINT X 8BUCK
11 05
ot 00
2-ENABLE w0 9-GPIOL
of
21 05
N
ol 00
3-NINT . 10-GPI02
o
s
5‘ 21 05
2
2
0 o
4-GPI0S ' 11-VMON1
o
|
0 00
S-BUCKL . 12-VMON2
o
1 05
N
ol 00
N 6-BUCK2 13-NRSTOUT
) 3
054 2
.
007 0
50 0 50 100 150 50 o £l 100 150
Time / ms

Figure 3-4. MCU2WARM Sequence Test
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(analog)
0-VCCA . 7-BUCK3
o
05
Nl
1-VINT ' 8BUCKE
o 00
2-ENABLE . 9-GPIOL
of
21 05
N
o o0
3-NINT . 10-GPI02
3
>
g 2 05
2
3 1
]
0 0
4-GPI0S N 11-VMON1
N
21 [
N
0 00
5-BUCKL N 12-VMON2
o
1 05
N
o a0
) 6-BUCK2 13-NRSTOUT
)
s 2
1
00 o
60 -40 20 4 0 Ly -60 20 a0 60 80
Time / ms
Figure 3-5. MCU2STANDBY Sequence Test
(analog)
0-VCCA 7-BUCK3
47 10
21 05
1-VINT 8BUCK
1
1 s
ot o
2-ENABLE 9-GPIOL
o ,
17 1
04 o
3-NINT 10-GPI02
. 3t 3
3 2 2
%
§ 1+ 1
0 0
4-GPI0S 11-VMON1
3+ 3
21 2
0 [
S-BUCKL 12-VMON2
37 3
21 2
11 1
0+ [
6-BUCK2 13-NRSTOUT
, 3
14 2
\
ot 0
60 40 20 0 40 60 &0 20 0 0 0 @0 80
Time / ms

Figure 3-6. STANDBY2ACT Sequence Test
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oVCCA (analog) 7BUCKD
o "
21 05
o 00
1-VINT 8BUCKE
"
N
05
. 00
2-ENABLE 9-GPIOL
34 3
27 2
11 1
0t [
3-NINT 10-GPI02
3t 3
>
T 21 2
3
2
5 14 1
5
o 0
4-GPI0S 11-VMON1
11 1
o N
5-BUCKL 12-VMON2
ER ) 3
11 1
0L [
6BUCK2 13-NRSTOUT
3
1
0t 0
60 40 20 20 a0 60 Ly 60 40 20 0 20 40 60 80
Time / ms

Figure 3-7. MCU2ACT Sequence Test

0VECA (anaiog} 78UCK3

1VINT 88UCKA

JENABLE ) ) ) ) ) 9.GROL

3NNT 10.GPI02

Voltage / V

4-GP03 11VMONL

5BUCKE 12VMONZ

68UCK2 13-NRSTOUT

Y -0 E] [ » o [ ® “© -0 £ ) 0 - £l ®
Time | mg

Figure 3-8. ACT2SAFE Sequence Test
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4 References

1. 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"

User's Guide "Scalable PMIC's GUI User's Guide"

Errata "LP8764-Q1 Silicon Revision 2.0 Errata"
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