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1 GPIO9 TPSE5941213-Q1 _“| Ous Undefinad
2 GPIO10 LPETE411B4-01 o | Ous EN_3V3I0_LDSW
3 LDO1 e 7 1700 us VDOD1_LPDDR_1V8
4 LDO# s 7 1700 us VDA_LN_1VE
5 BUCKS e o 7 1700 us VDD_PHY_1va
6 BUCK1Z3 TPSE5041213-01 __________:/ 2700 us VDD_CPU{AVS)
7 LDO3 G 7 2700 us VDA_DLL_OVE
8 BUCK1234 wonssaE 7 2700 us VDD_CORE_OV8
9 3UCHK3 Monitor ey DA 7 3700 us VCCA_3v3
1 O BUCK4 —— 7 3700 us VDD_MCU_0V8S
1 1 LDOZ awnmm. 7 3700 us vDD_10_1va
1 2 GPIO1 wossar J 3700 us EN_VDOR

1 3 RRSTOUT TPS65941213-01 I 12700 us H_MCU_PORz_1V8
1 4 RSTOUT_SOC  TPSE5041213-01 | 12700 us H_SOC_PORz_1VE
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SCL2/CS

Connect these two pins to enable
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Other power rails
»Power supply
N MOS
- 3.3VVCCA .
—Control & Data i > PMICA
t OVPGDRV
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Pre regulator 3.3V
TDA4
Ll — it — [33vvio
...................................... . --|Load-switch )
3 b
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Mcy H——— e
(a)
Other power rails
»Power supply
N MOS »
= 3.3V VCCA , :
—»Control & Data i PMICA
t OVPGDRV
-5
12V BAT| 3.3V i 3.3vVvio
»  Preregulator . i
I TDA4
5V from PC
SLALLEN ol |
MCu

] 4-3. 12C B2 BB AEN R RER

FESE PR A i Bt B rh | I8 22 R A AR LR IR 2R M 1) R 755K, AERXAN I AR R AR iRk EVM ARG B
ORRBTA NS | BRI AT AR R AR AR | SCL AT SDA f L4 # B %) 77 2 BEL BT 2 17 I LR A2

5. #% PMIC BUSfHGE T 12C2 , LI page 4 HIZFA7 23 U5 AR M 12C1 V)45 12C2 |, AL IESE 12C1 16 , K
PB4 B AT pe A K 4-4 PR iRES S B . Paged M2 EaS A T IMM LR E | 2515 A i S AmE
[ TER , v DLARGIX NS5, 5B e Z A7 a5 BE AT U I, 75 E ka4 J15 1Y) SCL2 Fil GPIO1 &Hj# |, J7 1
ff] GPIO2 1 SDA2 %14 .

Ox0E Ox00 0 0 0 0 0 0 0 0
Ox0F 000 a 0 0 a 0 0 0 0
0x10 Ll
0x11 0
ox12 0x00 0 0 0 0 0 0 0 0

0

0x13

B 4-4. 12C2 KEER AR B

4.1.3 LR R FTELEST

Scalable PMIC GUI #& {4 T #i3thtik : https://dev.ti.com/gallery/view/PMIC/Scalable-PMICs-GUI/ver/3.0.0/. J:H K
PEAAAR runtime NSO EE T8, EERYE B CHNERIE RS T HUERRIRA | 2230 58224 runtime P 223%
BAPAAE

1. BEfFSERRGESR)S ST R S i &l 4-5 Fron , ATBLERE S dixt B PMIC L5 2% H A 1 ffi ) register map $%
BN A7 AR VEIE TL.
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Scalable PMICs GUI File Options

Scalable PMICs GUI

GET STARTED

Begin evaluating a Device
 + T »

Begin an NVM Configuration
© TPS6594x-1.0 | wecisTERMar =+ I @ e

Validate NVM Setiings
R »
VM Valics

READ MORE &
© TPS6594x
RESC E
READ MORE 3
© TPS6593x f.l: T
1#

3 apgricaton
READ MORE 3
© LPa764x i

Al RE ” & vie
I User Guid

& 4-5. 12C2 REEN HARERE D

2. BENFABEIE G , BFe2E R 0x48 Mk PMIC |, R Ih &4 IR ER © "Hardware
connected" , W1 4-6 fi7x. 12C i@{5# )5 , ALAsd READ ALL REGISTERS #4421 il # i A ¥ 25 77
PEHE . R T R"Connect to AEVM Controller but failed to connect to device xxxxx ( #8545 ) on DUT
with 12C @ 0x48" , A4 #i# MCU Ml PC {5 IEH |, {H/2 MCU JGiZ il 0x48 iX Mtk (1) PMIC (1] 12C i@
&, TR AT R A H L AEAE Iy 0x48 1) PMIC i R B A Fa e 0% - 0x48 Hiulikft) PMIC. 4R &
B 12C bk, vTRA S i A AR AR ARIL , TP IR E SR AT O, SRR N A WE 4-7 FR. T T
B, FA—MRF EMZA PMIC BAAFE R 12C il fl & B A FE R85 | 752 select device 1 12C1
Address i~ N R HERIE TR I ERR X E . @1 H W x"Hardware not connected, please plug your target
device into your computer's USB port and click the connect icon at left" , 1] PC 1 EVM [1] [ 8245 ] 3
TEE—F EVM 2 SR aE A IR ah & B 2 E s |, o LLE S il T
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Scalable PMICs GUI File ~ Options  Zoom  Help = x
A @ w‘lgge [ é:l; IZCERC [ WD:RC |
4 Register Map AnoResd | Off Immediate Write v
Q_ Search Registers t "
e FieLo View
249 Register Name Address Value = - R - > - 5 DEV_REV
v User Registers - Page 0 UserF o DEV_RE D
e | DEV_REV (7] 0x01 oxe2 1 0 0 0 0 0 1 1] =
NVM_CODE_1 0x02 0x12 o | 6|0 |3 |0 010 :
/ NVM_CODE_2 0x03 0x02 o ] 1] 0 0 0 1 0
BUCK1_CTRL 0x04 0xAD 1 0 1 0 0 0 1] 0
BUCK1_CONF 0x05 0x28 0 0 1 0 1 0 1 1
v BUCK2_CTRL 0x06 0XAD i 0 1 0 0 © 0 0
BUCK2_CONF 0x07 0x28 0 0 1 0 1 0 1 1
BUCK3_CTRL 0x08 0x20 0 0 1 0 0 0 ] 0
BUCK3_CONF 0x09 0x2F 0 0 1 0 1 1 1 1
BUCK4_CTRL Ox0A OxAD 1 0 1 0 0 0 ] 1]
BUCK4_CONF 0x0B 0x28 0 0 1 0 1 0 1 1
BUCKS_CTRL ox0C 0xAD 1 0 1 0 0 0 0 o
BUCKS5_CONF 0x0D ox1e 0 0 0 1 1 0 1 1
BUCK1_VOUT_1 Ox0E 0x37 0 0 1 1 0 1 1 1
BUCK1_VOUT_2 OxOF 0x37 0 0 1 1 0 1 1 1
BUCK2_VOUT_1 0x10 0x37 0 0 1 1 0 1 1 1
BUCK2_VOUT_2 0x11 0x37 o 0o 1 1 0 1 1 1
BUCK3_VOUT_1 ox12 0x73 0 1 1 1 0 0 1 1
BUCK3_VOUT_2 0x13 0x73 0 1 1 1 0 0 1 1
BUCK4_VOUT_1 0x14 0x41 0 1 ] 0 0 0 L] 1
BUCK4_VOUT_2 0x15 0x41 o 1|06 |0 @0 90|01
BUCKS_VOUT_1 0x16 0xB2 1 0 1 1 0 0 1 0
BUCK5_VOUT_2 0x17 Oxt o~ Read27registers. 0 1] 0
BUCK1_PG_WINDOW 0x18 0x 0 1 1
BUCK2_PG_WINDOW 0x19 0x1B o o 0 1 10 1 1
BUCK3_PG_WINDOW oA oxie 0 0 0 1 1 (1} 1 1
BUCK4 PG WINDOW 0x18 0x18 g ! 9:10.19 10 1 y I

& © ~ CcOoMI1:115200 Hardware Connected 3 TEXAS INSTRUMENTS

Bl 4-6. B AF s LU

& 4-7. PMIC V¥t 34 5
GUI At 58 2248 F 7775 7] LLE % Scalable PMIC's GUI User's Guide SCRY . A SCAY I8 58 7 1a] 80 75 22 FH 31 (19 348
IR
4.1.4 P85 8 B S R7

Hh T 45 JE i 77 4E OXBA £ Ox6C (1% 77 s ULVl Y, FE BRI e RS R it J& AT BUAE A7 3 PR 7 211%
bit FIVEANMRE |, & EE BN SHE RIICERNE . N T EESES SRy | LEEEEF TR0
AALEL R TSP 23 35 A7 O R E i A 7 S AORAE AL 3 mT DU VA 19 7 SR A R A SCAS T 3K
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W 4-8 s, EAE R FL i s AL option |, i%4% Scripting #8300 |, ML —ANEIAPAE | 0 4-9 Fiow , XA
FAE N AU A —ANBIRE HAS T 5 R ATk gw e | 75 Z48 2400 ) R ARAT7 A A SO R J5 B RFTFF 77T A%
. mEE A EABARER , EAMEE O R log B, BRI M)A A A5 B A S WORTE log W
W,

MRS EbRE 2] Scalable PMIC GUI % 1 ( ANTREECH] scripting & 1), AR SO EAE D IR 2 388 EAFI
PMIC 1 12C. & il b % I BHIA 2] scripting & 11, Sdigkt =M EBRZITHA | log & 114 WoR B2 8 1 75 47 %
SR, WK 4-10 s, AR | BE S RAFN—A CSV SCHF. i FH ASIE AT DA Y — S8 BRil 27 A7 23 it e
A7) FEAE R, B SR &AM N T —#5 %> SPMI. PFSM Al FSM ARSI N B &7 A7 2% |, M 1#E e hib g —E S %
., IXF5r 2547 2% N ST % h) FAE 5L

FEFE , UME 12C RiERE , HWABSIERET , RSN FFEMELS 0, T8N E# R g 7 L
SREAETE

& 4-8. Scripting 3E&

&l 4-9. Scripting &1 1
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& 4-10. Scripting &1 2

5 B NVM 5L 1) J

HI T () JUAN IR A i el 12 7 2 26 00 % ) i B PR B R AT 5 S iR, A7 B st " o) 127 vl e 2 B 31 2 AN AH
HARE B R S A A5 R, O TR R B, W] DU I 5 2 NVM 53K, Bl — 38 7090 PR R A e 2% AR
, RIFHR AR BT AR" , Bk i i TR 5 58RI LA [ ) FE A7

5.1 /A Scalable PMIC GUI 345 & NVM

1. Scalable PMIC GUI #4758 NVM BT H | anf&l 5-1 Py, R85 i 4 B A 1) Begin an
NVM Configuration #%4H , #E A& 5-2 Fror it NVM e S . 78 T 20 0 586 B2 845, el 44
N1 skip to programming sEite , sidi skip to programming %4

GET STARTED

Begin evaluating a Device
Quick-start 2

[ @ Begin an NVM Configuration 3 ]
NVM Confi atio

Validate NVM Settings

& 5-1. Begin an NVM Configuration 4
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Scalable PMICs GUI File Options

L] o NVM Configuration SELECT

& 5-2. NVM Configuration F]

2. )it Nl 5-3 Frasr) program NVM FUi , s5idi 22 ] Select from your computer 3241 , #( N  ZEkes% 1)

NVM [ £, 33X [ AT AR B4 S UG 1) NVM (DU = St R ), B = 2R T 5 4G NVM 220 NVM

( LA AR ), B2 H CAE R NVM (TR AE ), B SAERNVM 5 AR IX AN R A1 2
R EEA ARG RS RELTIERRES | RERNF s ERET R, % EES 12C H
k- J& f i connect to hardware ## PMIC.

3. HA NVM U JE I A an ] 5-4 Fros i 5R5 2250 36 [ AT DL 204 o (1) AR e NVM SCFF . d50/a A
ARG EENZE , SEERRESIHIT R . #F 2 BRIIFFE4 5 &7 cannot connect to WD
address (W3Rt A2 IER 1, RS 50K 5 M.

4. MIESKRREH = A HE , W 5-5 s |, BIRRASSD s AR  5 SANRERYE TR T IR . Bt
PMIC =¥ NVM 245 58T BROBT 75 I [ 4. 75 2R R, 78 program NVM FETESEH IR NVM B EHRE (17—
AN PR R BT B A0 HEAT NVM B ) B, 28 RS BB S R I 3o, Bhi R R B E R SCpF |, S
16 SR EAE TR RS | 285 FF 4K program — R EIT] | iX/& scalable PMIC GUI % {4 1) B2 41 bug.
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Scalable PMICs GUI

. . NVM Configuration

¥ Upload Program File

948
]
7
© N
>
Drag & Drop
o
Select from your computer

Scalable PMICs GUI File

n | @ nNmconfiguration

¥ Upload Program File
0x0001 = 0x82
e 0x0002 = 0x20
0x0003 = 0x01
0x0004 = 0xa0
© 0x0005 = 0x2b
0x0006 = 0xa0
/ 0x0007 = 0x2b
0x0008 = 0x20
© 0x0009 = 025

0Ox000a = 0x20
0x000b = 0x22
0x000c = 0xal
0x000d = 0x1b
0x000e = 0x37
0x000f = 0x37
0x0010 = 0x37
0x0011 = 0x37
0x0012 = Oxfd
0x0013 = Oxfd
0x0014 = 0x00
0x0015 = 0x00
0x0016 = Ox41
Ox0017 = Ox41
0x0018 = Dx1b
0x0019 = 0x1b
0x001a = 0x3f
0x001b = 0x00
0x001¢ = 0x1b
0x001d = Oxa0
0x007e = Oxal

v0N1f = Nvan

PROGRAM

# e settings

1 Dev 12C1 Address:

= 12C1 CRC Enabled. . 1D

12C2CRC Ensbled: D)

TPS6594K Heouhva

Program TP$65940 Device

Save Program

1

o : 0

[®) Save As Binary Code
DZ TPS65941120 JTAEP-PDN-0A (LeoA) Revl.bin
DZ TPS65341421 JTAEP-PDN-0A (LeoB) Rev1.bin
HeraC_LPE76411B5_rev0_bin_program_25Jan22.bin

Verify Connection to All Page Addresses

P
L

Verify Address Conflict 1t Program
2 R\ Verify Address Conflict

Write Configuration to Device
4

¥ Program Device

€ Writing uploaded program file to device

T,
A\ by the GUIand do not refiect the settings in the static and PFSM configuration tabs.
tis the responsibility of the user to ensure that the program is valid.

Options

m]

~ PROGRAM

& Edit Settings

1 Device

TPSES040

TPS6594x

Program TPS65940 Device

Save Progr;

,\
0 [ . 1

Verify Connection to All Page Addresses

2
= [ RRELISLLEE Ul Cannot Connect to WD address ]

Verify Address Confiict for Cu

3 Vi
M Verify Address Conflict
ation to Device
4

€) Wiriting uploaded program file to device

‘When uploading a program file, the progs
A by the GUl and do ot reflect the settings in the static and PFSM configuration tabs.
s the responsibility of the user 1o ensure that the program is valid.

B 5-4. Program NVM 5.1 2

12
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® Please verify Device Connected @

1. The device is powered up, with 2.8V - 5.5V on

2. The device is connec A

(@ NOTE
If you set USER_EE_PROG_UNLOCK 1o “locked", this device will only be able to be programmed

once

- Progeain Device

€ GUIwill disconnect the device now
K 5-5. Program NVM 3%
RN,
5.2 SRR S4B

T SERLAS A SRR I T R Bl A R TRl A R 7R EARNE SR A S 2o AR B R ML R R R
VCCA ik 7 VCCA OVP ( AR FIEE =N ARG, RFIFE T 22 SOC 7E L RS R & BUCK 1)
slew rate FIALRAEAR | H2 UK AAE EHSHIRAENE , SOC KA LI E R 74 ) , WG BB
NMOS <A1 % 2% .

RN AR PEIY , B 7 VCCA OVP XA 2y PMIC AT A SEHIMA R E S I AT )5, JA
A DGE I EE NVM PR35, F BUCK BT LIRS B 23— A 2 il VCCA OVP 17K, ] 5-6 it
s, SR SOAR GRS CUR MR NVM bin SCPF Aol 25 47245 bit J5 737 8T bin SCfF. IR NVM, 3K
MR R ZF A Th W5 R, AL 1 R B rLAT g B T8 — B i s L U

8xe001
9x0002
oxeee3 9x0003
0xeee4s 9x0004
0x0005 //BUCK1 5mV/us 0x0005 //BUCK1 ©.31mV/us
0x0006 9x0006

2xeee7 //Not used 0x0007 //Not used

©x0008 0x0008

9x0009 //FB3 monitor slew rate 0x0009 //FB3 monitor slew rate
9x080a > @x000a

exeeeb //BUCK4 5SmV/us Ox000b //BUCK4 ©.31mV/us
8x8eec @x000c

& 5-6. {225 NVM bin 3Cft
6 Fff%-F AR LB

function main() {
read("DEV_REV"); //check device type TPS6594 or LP8764
read("NVM_CODE_1"); //check OPN
read ("NVM_CODE_2"); //check OPN
read('INT_TOP'); //INT
read("INT_BUCK');
read("INT_BUCK1_2');
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read('INT_BUCK3_4");

read('INT_BUCK5");

read("INT_LDO_VMON");

read('INT_LDO1_2");

read("INT_LDO3_4");

read("INT_VMON');

read('INT_GPIO');

read('INT_GPIO1_8');

read('INT_STARTUP');

read('INT_MISC');

read (' INT_MODERATE_ERR');

read('INT_SEVERE_ERR');

read('INT_FSM_ERR");

read('INT_COMM_ERR');

read (' INT_READBACK_ERR');

read('INT_ESM');

read('MISC_CTRL");

read('ENABLE_DRV_STAT');

read('RECOV_CNT_REG_1'); //RECOVCNT status

read('RECOV_CNT_REG_2");

read('TEST_SPMI_1'); //SPMI related internal registers

read('TEST_SPMI_2'");

read('TEST_SPMI_5'

read('TEST_SPMI_6'

read('TEST_SPMI_7'

read('TEST_PFSM_O'

read('TEST_PFSM_1"

read('TEST_PFSM_2'
Al

//PFSM status

read (' TEST_PFSM_3
read (' TEST_FFSM_1
read('TEST_FFSM_2

//FSM status

)
)
)
)
)
)
)
)
)
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1. Datasheet "TPS6594-Q1 Power Management IC (PMIC) with 5 BUCKs and 4 LDOs for Safety-Relevant
Automotive Applications"

2. Datasheet "LP8764-Q1 Four-Phase, 20-A Buck Converter With Integrated Switches"

3. Application Note "Scalable PMIC NVM Update Guide"

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

5. User Guide "TPS65941213-Q1 and LP876411B4-Q1 PMIC User Guide for J721E, PDN-1A"

6. User Guide "TPS6594x-Q1 Evaluation Module user's guide"
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