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Arm@® is a registered trademark of Arm Ltd.
FTRTOPET, TN ENOFAEITFBLET,

1 (FCHIZ

TPS65220 PMIC %, AM64x 7'ty BLOEE /R~ 7 27/ ~DEIIHFE IR F Sz, Ko AR TEH A
— APV 2—aTY, TPS65220 PMIC (SK-AM64B) 2 H35&, AMB4x SK EVM VeV a2 ZfHL7=~—
Ry =7 -V a—Ta IR CEET, Eo, 7o 7vat b - A8 TPS65219 137 Lo T Ve~ o i
HEZH 2 TRV, AMB4x DI EXFafli FH FHl 2R —195, T H MR L7037\7A?§7%@/U77‘/1%5@%?&%@?‘6
NET, Arm® Zat w4 Sitara™ 7 7IVITETH AMBAX 13, IRFRBEEEN T 7V — s a A, FelEnR s,
VT NEALTIRV AT OB EEBLET, 207 ey hid, =4 —-RIA47 o7 ar ’7’\77 ey ek
11— (PLC) £ CKFET 7V —ar T A TEDINNC, Mo Va—T U RN R D LRI, R—4T
JL AT KRB Cﬁ%’J%’W)&)Z)I/X:fAFLJ FICRREF SN T — e = 2= U A MEREAR DR — L £ 37, AMB4x 773
REDT Ry ITE N EMETHITIE, FORETA~Y R — A, BRI IR IERA T - — 2
(254 _ﬁﬁﬂﬁﬂ_fﬁ‘éiigéwmx—ﬂ/ﬁ& 0)%#%{%?_#%%75%;@&?”

AMBAX et 12iE, A L — VT Kl 7 DOERPLETT, Zhbid, 27 &RV —/L (VDD_CORE
X0 VDDR_CORE), DDR 10 % (VDDS_DDR), 1.8V/3.3V OF U4/ 5507 F 12 |0 L—/L (VDDSHVX,
VDDSHV_MCU, VDDSHVy, VDDA_MCU) THskshEd, 207 7V r—ar - /—hTlid, AM64 Sitara™ 7t
P BILOEE T =T ~OE A EH SRR SN2, TPS65220 550 TPS65219 /3T — < F—U Ak
IC (PMIC) 7 Ve MZ DWW THBIL £,

2 TPS65220 KLU TPS65219 DIE

TPS65220 X1 TPS65219 PMIC 1%, TN EN 7 DL X2l —4 3 HOREEL Xalb —F 4 HOKNay 77
ReL¥al—% (LDO) #jL T ET, M= /3—41%, Buckl Ttk 3.5A, ZDOMODEEL ¥l —4TENT
L 2A ZHR—KLEd, LDO1 3L LDO2 (2%400mA) i, m—R -« ZA v F LU THERL 5288, BIf972 SD 1—RE
JEZV R —h T2/ A /XA —RITHER T2 2 ATRETY, LDO3 LT LDO4 (2x300mA) 1%, m—R+ AL FELT
Rk cEE9, 20 PMIC I X VIN &PH2Y 2.5V~5.5V L)<, 3.3V £7/21% 5V O — %7y A7 LB E AR —FL %
9, 12C A H—T (A 3 KD GPIO £, 3 z!mwﬁ%’w‘/ay v i 2 7~ TPS65220 3311 TPS65219
PMIC %, ZNZ3 AM6B4x SoC oD 2< D SoC (2B /1A MHG CE DR EIR/ S r— V%L £4, £ 21
12, TPS65220 3L TPS65219 O EJRY Y — A0 BEA R LE T,

TPS65220 | -40°C~+125°C D JA IR E CEMENS L ESNTERY, TPS65219 13 -40°C~+105°C oD J& PHIE & CEh{E
DHLESNTVET, TPS65220 @ $L3E PMIC IRE#PHIL. L0 IR CTEMET S AMBAX _X—ADT AT L& VR —h
LET, BEEMROT IV r—a miFic, TPS65220 [ IMEHEZZ SRS TWET, L7213 T, TPS65220 D BH%
Zrt AL Tl OSEE T o 22 HSNTERY, TPS65220 TIFHEREZ: 4 FIT SROFE L EE—R 44 (FMD) &
FIACTExET, TPS65220 73 A AT, /T8N 7 NVM R EIZSLE T 2.3MHz O [ & EEE- 1T 2.3MHz @
FHELE E B O WTINCHHIE T D728 AT 7 IO ZikiEb m ELTRY, K 1Q /1 HE) PFM E—R&
FH PWM E—RCffi I CEXET, # 2-2 10, TPS65220 & TPS65219 Oe A R~ L £ 7,
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BUCKA1 2.5V~5.5V 0.6V~3.4V 3.5A o 2.3MHz O#ELLE & B I %Kk
BUCK2 2.5\ ~5.5V 0.6V~3.4V 2A e TPS65220 (3RS U CREE B A —
BUCK3 2.5V~5.5V 0.6V~3.4V 2A k
o E1Q/ B PFM L O8RE PWM E—R% 4
A=k,

IR — 7V AT 7 ANV NEEET BT A HE
IKEEEHADOEEA— = AP 2N
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AJERE HAEE EIERES] 55
LDO1 1.5V~5.5V 0.6V~3.4V 400mA o O—RAAyFELTHR AL, SD I —F%
LDO2 1.5V~5.5V 0.6V~3.4V 400mA PAR—RFT DA /RR =R T HZEL AT
HE
o ERBEEGRTOEEA— S— A FENE
LDOs3. 2.5V~5.5V 1.2V~3.3V 300mA o O—Re 2y F LU TR T HE
LDO4. 2.5V ~5.5V 1.2V~3.3V 300mA o RBHEEROBEERA—R— A2 P
5% 2-2. TPS65220 & TPS65219 D AELLER
Kt TPS65220 TPS65219
2 F T R K 2.3MHz F /A ZDRERE (7 a2 S 080T | fe Kk 2.3MHz
NVM 358 (R U T BBl i 8 i d 7 1
TR E DT DN Itn, FERACL ] 7 JE K
SR IDA A e 5 . HE PFM
© HBHPFM . 3 PWM
o R PWM
[ 7 2K
T ATANVEN 18- ¢ 1=l
H BRI COBEREE (Ta) -40°C~125°C -40°C~105°C
EERE OB AR EE (T)) -40°C~150°C -40°C~125°C
HERE L 2RI Fteze 2R Is (TI OSEEHE Y 0 A Mg |7l
4 FIT FROFE, ST — R0 A vl 6
SEAf LR 25 AT AT HE SK-AM64B EVM §FliAR—Ri%, 2022 429 A | TPS65219EVM
25 Tl.ecom TAFTEET, (PMIC D%, TryHI3E £
Py — 13— T var 2 Rl —=T T vas
*  5mmx5mm, 0.5mm > ® VQFN e 4mmx4mm., 0.4mm 5@ VQFN
e 5mmx5mm., 0.5mm v F® VQFN

JAJA706 — SEPTEMBER 2022
Submit Document Feedback

TPS65220 F7=/% TPS65219 PMIC /245 AM64x ~D i 77 7 3

English Document: SLVAFE9Q
Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com/tool/TPS65219EVM
https://www.tij.co.jp
https://www.tij.co.jp/jp/lit/pdf/JAJA706
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJA706&partnum=
https://www.ti.com/lit/pdf/SLVAFE9

TPS65220 5.0 TPS65219 D

13 TEXAS
INSTRUMENTS

www.tij.co.jp

2.1 TPS65220 £ LU TPS65219 D#RET OvHE

TPS65220
From 1.5-V to VSYS PIN_LDO1
supply X [
22uF[ From 2.5-V to VSYS
1.8-V/3.3-V SD-card-10 supply, — DVS system power
0.85V low-power-core supply VLDO1 A7 uF
or 1.8-V Analog supply X LDO1 LX_B1_1 I
(adjustable 0.6V to 3.4V) 22 yF[
= LX B1_2 0.75-V core supply
(adjustable 0.6V to 3.4V)
From 1.5-V to VSYS PIN_LDO2 [ IO WF (depends on configuration)
supply L =
2.2 pE
1.8-V/3.3-V SD-card-10 supply, wEL ovs PVIN_B2 From 2.5-V to VSYS
0.85V low-power-core supply VLDO2 system power
or 1.8-V Analog supply X [:J LDO2 ]}7 uF
(adjustable 0.6V to 3.4V) 22 ui LX B2 = 3.3-V 10-supply
= I (adjustable 0.6V to 3.4V,
3.3V requires higher min VIN!)
EO uF (depends on configuration)
1.8-V Analog-supply VLDO3 h
(adjustable 1.2V 0 3.3V) LDO3 From 2.5-V to VSYS
22 ui system power
= Iu WF
From 2.2-V to VSYS PIN_LDO34 LX_B3 = 1.1-V DDR supply
supply T L (adjustable 0.6V to 3.4V)
47 “i IO uF (depends on configuration)
1.8-V 10-supply VLDO4 L -
(adjustable 1.2V to 3.3V) —— LDO4 =
22 uII
N FB_B1—]
FB_B2—» .
FB_B3— Supervisor
AGND vLpo1—»| @nd up-/
:] VLDO2_| down-
= VLDO3—»| sequencer
VLDO4—] VSYS From 2.5-V to 5.5-V
system power
VIO Te2w
From SOC INTLDO =
o 22 pF
To / from SOC VIO
RSTOUT
o> i Ty rosoc
To External rail EN @ VIO
INT
ob> n »To SOC
DIGITAL @
To External rail EN MODE/STBY
<} < From SOC
To External rail EN
or to 2nd TPS65220 Pl  MODE/RESET
VSYS PB/EN/ J < From SOC
Momentary push-button 1 VSENSE VSEL_SD/
— rom
<} VSEL_DDR From SOC

L,

LThermal

Pad

2-1. TPS65220 #eeJOvo =
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From 1.5-V to VSYS PIN_LDO1
supply

2.2 uF
1.8-V/3.3-V SD-card-10 supply, ul

0.85V low-power-core supply w
or 1.8-V Analog supply
(adjustable 0.6V to 3.4V) 22uF[

From 1.5-V to VSYS4'M2>[
supply 1
2uF[

2.
1.8-V/3.3-V SD-card-10 supply, =
0.85V low-power-core supply VLDO2

or 1.8-V Analog supply X [

(adjustable 0.6V to 3.4V) 2.2 “E[

1.8-V Analog-supply VLDO3
(adjustable 1.2V to 3.3V)
22 ulI
From 2.2-V to VSYS PIN_LDO34
supply [
47w
1.8-V 10-supply - VLDO4
(adjustable 1.2V to 3.3V) < ?
2.2 uII
AGND
VIO

TPS65219
DVS
% LDO1
DVS
:% LDO2
DVS
— Buck2
LDO3
LDO4
FB_B1—»
FB_B2—» ]
FB_B3—»] Supervisor
viLpo1—»| @ndup-/
VLDO2 | down-
VLDO3—»] sequencer
VLDO4_y)]

From SOC
To / from SOC

To External rail EN

To External rail EN

To External rail EN
or to 2nd TPS65219
PB/EN/

veys VSENSE

Momentary push-button —L

INT LDO

From 2.5-V to VSYS
system power

j}] WF

0.75-V core supply
(adjustable 0.6V to 3.4V)
IO uF (depends on configuration)

From 2.5-V to VSYS
system power

]}.7 WF

= 3.3-V 10-supply
(adjustable 0.6V to 3.4V,

EO uF

3.3V requires higher min VIN!)
(depends on configuration)

From 2.5-V to VSYS
system power

1.1-V DDR supply
(adjustable 0.6V to 3.4V)
IO uF (depends on configuration)

From 2.5-V to 5.5-V
system power
2.2 uF

VIO

Ty

DIGITAL

55> »To SOC
@ ::I:: VIO
INT Ty
% ::I:: 4 »To SOC
MODE/STBY
<} < From SOC
MODE/RESET
<} From SOC
<} From SOC

VSEL_SD/
VSEL_DDR

LThermal

— Pad
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3 TPS65220 KLUV TPS65219 /)T — 3>

TPS65220 F5 1 Uf TPS65219 PMIC (Z1%, AM64x 7'ty ~DE s HEL CLIGHMRIZ 7 0T L5 A D1
SCAIREZR T, (OPN) O/ 2—a 3 6 FREDD &9, 77V —ar O FF Lt it 2DV T s
OPN Z#IRL T7Z30, & 3-1 1%, & NVM AERIC DWW T, L — VO TEE, 7 V2L B DR, /37—

FTar B LR T, ZORITIT, FLOE

Ralta PR —r T 2ROV T 7L Reon—Ry =T b s T
F9, FEMIZOWTIL, Tl.eom CTAFHEERT NAARDT —H —ReHifV 7 7L A ~w=a7 /L (TRM) 5L T

<FZ&v,
& 3-1. TPS65220 & TPS65219 M/ T —avDHER
TPS6522053 /3 TPS6521901 TPS6521902 TPS6521903 TPS6521904
a4 wrvar 44 trar 4.2 vrar 4.3 vriar 4.4
{1 ) =451 Vsys 3.3V 5V 3.3V 3.3V 3.3V
s AEY DY R — | LPDDR4 DDR4 LPDDR4 DDR4 DDR4
BUCK1 Vout 0.75V 0.75V 0.75V 0.75V 0.85V
Hi i I I I I B
BUCK2 Vout 1.8V 3.3V 1.8V 1.8V 1.8V
Liizido) Bk Bk I e T
BUCK3 Vout 1.1V 1.2v 1.1V 1.2v 1.2V
B TR 1R 1R 1R TR
LDO1 Vout 3.3V (/3 1/8%) 3.3V (/31/8%) 3.3V (/31/32) 3.3V (/31/32) 3.3V (/3 1/32)
LDO2 Vout 0.85V 0.85V 0.85V 0.85V 1.8V (/34/5R)
LDO3. Vout 1.8V 1.8V 1.8V 1.8V 1.8V
LDOA4. Vout 2.5V 2.5V 2.5V 2.5V 2.5V
GPIO GPO1 Fob—7 A =TI Fa—T7 Fa—7 Fo4—T
GPO2 AR—T )V Ft—7 A =T A =TI A=)
GPIO Fak—7 Fae—T Fak—T7 N Fak—T7 N Fa—7
VIVFTIRAA Fa—7 FA—7 Fa4—7 Fa4—7 Fa—T
MODE_RESET Config Tar—2e Uty Ug—n-Utyh U —2Ae Uty U —2Ae Uty Wb AUk
MODE_STANDBY Config T—RBLORFY | B—RBLURZ AL | B—FBLURAZY | B—FBLURRAZ A | B—FBLIURRZ A
v v
VSEL_SD_DDR Config SD SD SD SD SD
Lt High = VOUT High = VOUT High = VOUT High = VOUT High = VOUT
Low = 1.8V Low = 1.8V Low = 1.8V Low = 1.8V Low = 1.8V
L— LDO1 LDO1 LDO1 LDO1 LDO1
EN_PB_VSENSE Config AF—T AF—T A ST Ty aRB Ty aRBp
AN [1] FSD config A F—T v AF—T v AFR—T IV AFR—T IV AF—T I
BENIIIE T i R TA:-40°C~+125°C | Tp:-40°C~+105°C | Tp:-40°C~+105°C |Tp:-40°C~+105°C  |Ta:-40°C~+105°C

T,:-40°C~+150°C

T,:-40°C~+125°C

T,:-40°C~+125°C

T,:-40°C~+125°C

T,:-40°C~+125°C

=7 OFEPRDL

A5 Tl.eom TA
FTEET,

1%, Tl.com "B AFET
EES

HhEZe it »HY 2L 7L 7L 7L
R A L Rotr— AR5 | TPS6522053RHBR | TPS6521901RHBR | TPS6521902RHBR | TPS6521903RHBR | TPS6521904RHBR
x 5mm
Rotr—T A X4 | NIA TPS6521901RSMR | TPS6521902RSMR | TPS6521903RSMR | TPS6521904RSMR
x 4mm
E Y — A Y77l Zen—R | SK-AM64B FFAlif: | TPS65219EVM N/A N/A N/A
=7 e (PMIC D F, 7ty
PFIEEER)
V7 7L U An—Ry | R—RIL, 2022 4£ 9 |R—FEg&it7 74 |N/A N/A N/A

(1] s W) D& (FSD)
ZERA D A RE

[ER Y

272 E4, FSD 1%

2V, EN/PB/VSENSE t.7% OFF_REQ A7 —# A ToH->Th, BIAEEHIINST
.EN. PB. £72i% VSENSE 72E DILE DA - V7 = AMER S A G

TEATEET, RPOERBEARC, EN/PB/VSENSE L, R A L VI AR S DD I RS ET,

6 TPS65220 F7=/3 TPS65219 PMIC [ZJ:5 AM64x ~D i 77
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4 AM64x IZBHZEH#KT 5 TPS6522053
5 IS4 : VSYS = 3.3V, LPDDR4 A€V VLIEIREEEEFH | MR %t it

4-11Z, 3.3V AJ1EJRE LPDDR4A A EVA#H# LI AT A ET AMG4AxX 7ty E 1275
TPS6522053 N =—araRkLET, VXl —420baEns 3.3V IE, V7 7L RV AT LD AL AN TIE
W (VSYS) &, BEFE e R—20DdE /1 A S (PVIN_BX), L0t LDO1, LDO3, LDO4 (PVIN_LDO1. PVIN_LDO34)
_Eﬁéﬂiff TV F 2L —EhBHGEND 3.3V 23T — Ay F LA EHH T, 3.3V VDDSHVX 10 RKAA
IZE &G TEET, Buck1 2L C, 0.75V T VDD_CORE |ZE &4 1L £7, Buck3 & Buck2 i,
VDDS DDR & DVDD1V8 KA T E LIS 1.1V & 1.8V R —hL TWWET, £72, LPDDR4 AEVZHELS
NOEEZVR—MT2OIZHEHESNET, GPO2 1%, BIiA L - —7 A 2 FHO ARy (FHiERE# 6ms) TA
FR—T AR DIDTERNI T BT TLEIN TWET, ZOMREFEHL T, AN ART — AT A R—T Il 71
OVl A T N TEE T, ZOAS T YT T L — MEER OB AN, 2 FHH DA
1 hOFGER R 6ms ORIZ (PMIC NEBIFA Y 3 —7 L ADRD Ay b BbGTHRIIC) 22 LT-H 1B EA G
THULENHYET), LDO1 23S AEL THERL 5L, SD A —RDEE% 3.3V~1.8V O#iH TEIFIICE(LSEET
ERTEET, LDO1 OZOELEOEAVIE, 12C /LT, /2% VSEL_SD > % HIGH (LDO1 = 3.3V) %721 LOW
(LDO1 = 1.8V) IR ETDHIEN J:of]\)ﬁf%i“g" LDO2 /X, VDDR_CORE (ZENEMHET HDOIFEHEINET,
LDO3 1 1.8V 7l « AL ZHHR—RLTWET, LDO4 L, A —H vk PHY 728 DAER~R 7 =TI T
5. 2.5V OZEEEIR) Y —ATT, GPIO & GPO1 IL, T 74/ N TN/ B22& T VX)) — AT, MG
CTI2CZNMLTHEMNITLHIELTEET, K 4-2 BIW K 4-3 (2, TPS6522053 T/ I ASNHEIRA L BIO
WA o — U AR L E T,
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13 TEXAS

INSTRUMENTS
AM64x (27 713 40 9-5 TPS6522053 www.tij.co.jp
VSYS (3.3V) Requirements for pre-regulator (VSYS):
I - no active discharge
_{ - capacitor reservoir to allow PMIC to sequence down in case of power-loss
e}
AM64x
Processor
075V
SS5A T @ VDD_CORE
3 11V @
> 2A VDDS_DDR
> 2A 1*?‘\/ @
Erorl? 1.i3v-t 1 DVDD3V3 (VDDSHVx), VDDSHV_MCU
—
uck outpu I—@ DVDD1V8 (VDDSHVy)

From [e)
SoC-
GPIO o

25V

300mA 1._ng =@To peripherals @

300 mA 4 VDDA_1V8, VDDA MCU
400 mA 0.85V @

m
vsys 1 % VDDR_CORE
400 mA 3.3v/1.8V
Re m T . I—_b DDSHV5
gulato »( 2 )To peripherals
O ToM&osD10 CAP_VDDSHV_MMC1
< 12C0_SCL (1.8V/3.3V, OD)
< » 12C0_SDA (1.8V/3.3V, OD)
(ef EXTINTn (1.8V/3.3V, OD)
»| MCU_PORz (1.8V,Fail Safe)
Free resource < GPIOx (1.8V/3.3V,PP)
Free resource < GPIOx (1.8V/3.3V,PP)
< RESETSTATz (1.8V/3.3V, PP)
TPs65219 GPo2( 1 5
VPP (fuse)
@ Power-up sequence order
1.8V .
From GPIO of AM62x 500 mA T **) required for secureBoot

From 3.3V switched supply

4-1. AM64x [CBHZE [T 5 TPS6522053
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13 TEXAS
INSTRUMENTS

www.tij.co.jp

AM64x (2 7 & e 7% TPS6622053

VSYS & PVIN_Bx
(&PVIN_LDOX)

ON-request

EEPROM-load, ~2.3ms

DVDD3V3 (VDDSHVX)

| toeurch=600ms *

GPO2, external 3.3V rail
DVDD1V8 (VDDSHVy)

Buck2, 1.8V

Peripheral
LDO4, 2.5V

Peripheral
LDO1,3.3V/ 1.8V

VDDA_1V8
LDO3, 1.8V

VDDS_DDR

Buck3, 1.1V
VDD_CORE

Buckl, 0.75V
VDDR_CORE

LDO2, 0.85V
MCU_0OSCO_XI

iinin

L

MCU_0SCO_XO

MCU_PORz

J

| 10ms

nNRSTOUT

* ~0 at first power-up if FSD is enabled

L 10ms+1.5ms
|
|
|

X 4-2. TPS6522053 DERA > -—rVR

until RESET
and STBY are
relevant
End of

sequence
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13 TEXAS
INSTRUMENTS
AM64x (2 7 & (i 75 TPS6522053 www.tij.co.jp

OFF-request —

|t _EGLITCH=85
MCU_PORz —

nRSTOUT

VDDS_DDR
Buck3, 1.1V

I\
VDDR_CORE 4:\
LDO2, 0.85V |
MCU_0SCO_XI _I |
MCU_0SCO_XO : —
S
VDD_CORE Qi\
Buck1, 0.75V |
DVDD1V8 (VDDSHVy) |
Buck2 1.8V |

VDDA_1V8 ‘
LDO3, 1.8V

Peripheral |
LDO1, 3.3V / 1.8V \

Peripheral | \
LDO4, 2.5V l10ms*

DVDD3V3 (VDDSHVx) l T\
GPO2, external 3.3V rail

VSYS & PVIN_Bx (& PVIN_LDOx) \
* discharge-duration depends on Vout, Cout and load. Slot-duration needs to adopt.

Slot-duration extends up to 8x its configured value.

[ 4-3. TPS6522053 DEFA T —FR
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i3 TEXAS
INSTRUMENTS
www_tij.co.jp AM64x (275 7 # (15 7°5 TPS6522053

4.1 AM64x [ZENZE#HR9 5 TPS6521901
{# FH =5 : VSYS = 5V, DDR4 A€V

4-4 1z, 5V AJJEJRE DDR4 AEVAHEHLIZS AT A T AMB4X 7ty ICE & 4a 4% TPS6521901 3
Jr—aramRLET, ZPILFal—E0biEENs 5V id,. U7 7L R L AT LD AL N JJEIR (VSYS) &, £
2R —2DEFANST (PVIN_BX) (Z#5ki S E7, Buck1, Buck2, Buck3 |%. #4124 0.75V, 3.3V VDDSHVXx 10,
FLU'DDR IO T VDD_CORE (& W& T 2012 HEivET, Buck2 (3.3V @ PMIC L —)V) i, EIFRA -
=V AT EFTHI02 707 T L3N TNWB72), —Hd LDO DA NEIREL THAL T, HEE 2/ NRB
\CHZHZENTEET, LDO1 23 SRE L THERN+ 54, SD I —FRDEE% 3.3V~1.8V O#iHl CEIFJICZE LSt
HZENTEET, LDO1 OZDOEEDZEALIL, 12C 2/ LT, £7/21% VSEL_SD v % HIGH (LDO1 = 3.3V) 7%
LOW (LDO1 =1.8V) TR E T 5Lzl > TR T&E9, LDO2 (%, VDDR_CORE |ZFEHa 2D S
F4, LDO3 1% 1.8V OT7 F 1/ s RASL L ZHR—kL, LDO4 |3 DDR4 A€M D 2.5V VPP %% R—rL¥7, Z0OE
PV 2—a12id, 1.8V VDDSHV 10 KA ~DOEIHAE A OMIT T 4 A7V — Mg EL F oL — X BLFE T,
ZOIMBPTFT A AZY =R L X2l —HX, PMIC ® GPO1 2 L CA F—7 WM TEE$, TPS6521901 1%, EIRA
Vel = AD 2 T H DO ATy (FiiHEER] 10ms) T GPO1 #8370 d 55012, THHARFICE/IC T nr T 080
TWET, IMHTT A AZ =R L2l —HF, 2 & B OARY OFHGREM 10ms ORI (PMIC NEIFRA Y -2 —4rv
AD 3 FHOARY N BAGT HREIID) F Fz’niﬂb HZELI-HNEBIFIGETHOLENHVET, R0 2 KOPLHE
» (GPIO BLT GPO2) iE., T 74 /V TN/ 522 E T V4L - V) —ATT 0, PMIC DEJRA L 2 —7 2 AD5E
Tﬁé 12C Z /L CHNCTHIELTEET, X 4-5 BLO X 4-6 (2, TPS6521901 T/ I ASNHEFEA B
BIRA T o —r o AR LET,

JAJA706 — SEPTEMBER 2022 TPS65220 F7=/% TPS65219 PMIC [ZJ-5 AM64x ~D i 77 H#s "
Submit Document Feedback

English Document: SLVAFE9Q
Copyright © 2022 Texas Instruments Incorporated


https://www.tij.co.jp
https://www.tij.co.jp/jp/lit/pdf/JAJA706
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJA706&partnum=
https://www.ti.com/lit/pdf/SLVAFE9

13 TEXAS

INSTRUMENTS
AMB4x (2 713 (1395 TPS6522053 www.tij.co.jp
VSYS (5V)
AM64x
Processor
075V
1 35A 1 @ VDD_CORE
1.2V
From 3.3V- 2A ® VDDS_DDR
buck output oA 3%V @
From 1.8V YA, DVDD3V3 (VDDSHVx), VODSHV. MCU
discrete 300mA
buck output
From ()
SoC- @ | bvopivs (VDDSHVy)
GPIO |0
1.8V @
300 mA 1 VDDA_1V8, VDDA _MCU
400 mA 085V @
T #|VDDR_CORE
400 A 3.3V/1.8V
m T . VDDSHV5
"""""""" To peripherz;s To Mm)% CAP_VDDSHV_MMC1

12C0_SCL (1.8V/3.3V, OD)
12C0_SDA (1.8V/3.3V, OD)
EXTINTn (1.8V/3.3V, OD)
MCU_PORz (1.8V,Fail Safe)
GPIOX (1.8V/3.3V,PP)

GPIOx (1.8V/3.3V,PP)
RESETSTATZ (1.8V/3.3V, PP)

~
(o]
VvV

—| VPP (fuse)

From GPIO of AM64x
From 1.2V-buck output
From 3.3V-buck output—m

@ Power-up sequence order

VSYS (5V) 18V **) required for secureBoot
D
TPS65219 GPO1 h

1.8V
500 mA T

From GPIO of AM64x
From 3.3V switched supply

B 4-4. AM64x [CENZEH#KT S TPS6521901
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13 TEXAS

INSTRUMENTS

www.tij.co.jp

AM64x (2 7 & e 7% TPS6622053

VSYS & PVIN_Bx
(&PVIN_LDOX) / EEPROM-load, ~2.3ms

|
ON-request 4|

| toeeurci=600ms *

DVDD3V3 (VDDSHVx) /

Buck2, 3.3V | 1.5ms
DVDD1V8 (VDDSHVy) ! V
GPO1, external 1.8V rail
2.5V-10 / DDR

LDO4, 2.5V

Peripheral !
LDO1, 3.3V / 1.8V :/
VDDA_1V8 |
LDO3, 1.8V | 4.5ms

VDDS_DDR
Buck3, 1.2V
VDD_CORE
Buck1, 0.75V
VDDR_CORE
LDO2, 0.85V

MCU_0SCO_XI |

10ms

until RESET
and STBY are

MCU_PORz
nRSTOUT

MCU_OSCO0_XO0 L 10ms+1.5ms |
|
|
1

relevant
* ~Q at first power-up if FSD is enabled End’of v

sequence

B 4-5. TPS6521901 DERA > -—47 2R
OFF-request
|

MCU_PORz
nRSTOUT

I
VDDS_DDR ﬂ
Buck3, 1.2V |
VDDR_CORE
LDO2, 0.85V

|
|
|
MCU_0SCO_XI !
|
i
T

toecuc=8s

MCU_0SC0_XO

VDD_CORE |
Buck1, 0.75V |
DVDD1V8 (VDDSHVy) [
GPO1, external 1.8V rail !
I
|
I
|

VDDA_1V8
LDO3, 1.8V

Peripheral
LDO1, 3.3V / 1.8V |%Og|s*

2.5V-10/ DDR4 I\

LDO4, 2.5V
DVDD3V3 (VDDSHVx)
Buck2

VSYS & PVIN_Bx (& PVIN_LDOXx) .

* discharge-duration depends on Vout, Cout and load. Slot-duration needs to adopt.
Slot-duration extends up to 8x its configured value.

B 4-6. TPS6521901 DEEAT - —r R
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i3 TEXAS
INSTRUMENTS
AM64x (275 7 # (1575 TPS6522053 www_tij.co.jp

4.2 AM64x [ZEN%EHI89 5 TPS6521902
#7451 : VSYS = 3.3V, LDDR4 AT

4-72.3.3V AS1EJEL LDDR4 A VA L7122 AT 5 T AM64X "ty 2E 24615 TPS6521902
N x— /a/?a’:ﬂ*biﬁ“o Buck1, LDO3, LDO2, LDO1 # LT, BiD 7y 7K T LD E[EC AMG4X N AA

VNZEBENEHBELET, VX2l —20biaEns 3.3V 20— 2( o F LA GoE T, 3.3V VDDSHVxX IO K
AACBHEBAETEET, GPO2 I3, BIEA L - — 7L AD 2 7 HOAGY R (Fifili 10ms) TA % —7 Liiie
HIDNTHFERNCT BT T LS TWET, ZOEEFEHL T, M T — A TF A =T ML, Tty o —7r
VABMHEG T IENTEET, ZOAMFIT#E YT L — MERR OB AR L | 2 & H O Any hO R
[l 10ms DIZ (PMIC NEWA L 2 — 7 ADRD Avy M BidGT HRIZ) ZE LT I EEE G T2 0 E R HY
F97), Buck3 3510 Buck2 i%, VDDS_DDR #4100 1.8V DVDD3V3 10 RA THELIND 1.1V BLN1.8V %
HAR—RLFET, £/-, LPDDRA AEVIZNHELEINLEBIL A R—I T H0Icb i HSvEd, LDO4 X, A —H %k
PHY 72 E DRI T7 =T WA TES, 2.5V OZEEEJRVY —ATT, GPIO & GPO1 %, 7 74 /VNCHEZhZ /25
TEEXT VMNP —ATT D, LEILUTI2C 2L TENCTAIELTEET, K 4-8 12, TPS6521902 T7'e/
FLSNDERA LV BLOWERL 7 - — T AR LET,

VSYS (3.3V)

h

AM64x
Processor
0.75V
- S5A T @ VDD_CORE
1.1V @
2A T
> VDDS_DDR
> oA 1.8V @
Eror; 1.'(8V-t 1 ’ @ DVDD3V3 (VDDSHVx), VDDSHV_MCU
uck output  ————
DVDD1V8 (VDDSHVy)
25V
300mA T

From (e}
SoC- _{
GPIO —»@To peripherals

Q@ 18V @
300 mA 4 VDDA_1V8, VDDA_MCU
400 mA 0.85V @
m.
vsYs 4 VDDR_CORE
3.3V/1.8V
400 mA T -

VDDSHV5
°F’e”phe’a's |_> CAP_VDDSHV_MMC1
icroSD 10
< 12C0_SCL (1.8V/3.3V, OD)
»| 12C0_SDA (1.8V/3.3V, OD)
(Gf EXTINTn (1.8V/3.3V, OD)
»| MCU_PORZz (1.8V,Fail Safe)

‘{ Obti GPIOx (1.8V/3.3V,PP)
ptional
- GPIOx (1.8V/3.3V,PP)

Optional
RESETSTATz (1.8V/3.3V, PP)
TPs65219 GPo2(_1 o

A

A A A

VPP (fuse)

@ Power-up sequence order

+He

**) required for secureBoot

From GPIO of AM64x 500 mA
From 3.3V switched supply

4-7. AM64x [CEB H%E 675 TPS6521902
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13 TEXAS

INSTRUMENTS

www.tij.co.jp

AM64x (2 7 & e 7% TPS6622053

VSYS & PVIN_Bx

&PVIN LDOx EEPROM-load, ~2.3ms
( _ ) |E
ON-request ' |

| toeeurci=600ms *

DVDD3V3 (VDDSHVXx)
GPO2, external 3.3V rail

| 10ms
DVDD1V8 (VDDSHVy) < ’V
Buck2, 1.8V ;

2.5V-l0 / DDR |

LDO4, 2.5V |

Peripheral !

LDO1, 3.3V /1.8V
VDDA_1V8
LDO3, 1.8V

VDDS_DDR
Buck3, 1.1V

VDD_CORE

VDDR_CORE
LDO2, 0.85V

MCU_0SCO_XI
MCU_0SC0_XO

I
|
|
Buck1, 0.75V :
1
|
1

10ms+1.5ms

MCU_PORz

| 10m

e’

nRSTOUT

* ~0 at first power-up if FSD is enabled

until RESET
and STBY are
relevant
End of

sequence

[ 4-8. TPS6521902 DEFA Y -S—4 VR

|

OFF-request

| toecurch=8s

MCU_PORz
nRSTOUT

VDDS_DDR
Buck3, 1.1V

VDDR_CORE

LDO2, 0.85V
MCU_0SCO_XI

MCU_0SCO_XO
VDD_CORE

Buckl, 0.75V
DVDD1V8 (VDDSHVy)

Buck2 1.8V
VDDA_1V8

LDO3, 1.8V

LDO1, 3.3V / 1.8V
2.5V-10/ DDR4

LDO4, 2.5V
DVDD3V3 (VDDSHVx)

|
|
I
|
{
|
|
Peripheral :
|
|
|
|
|

GPO2, external 3.3V rail

VSYS & PVIN_Bx (& PVIN_LDOx)

* discharge-duration depends on Vout, Cout and load. Slot-duration needs to adopt.
Slot-duration extends up to 8x its configured value.

4-9. TPS6521902 DEIFA T —7 2R
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i3 TEXAS
INSTRUMENTS
AM64x (275 7 # (1575 TPS6522053 www_tij.co.jp

4.3 AM64x [ZE N%EH#t#89 5 TPS6521903
i FI 7451 : VSYS = 3.3V, DDR4 AT

4-10 |2, 3.3V AJJEJEL DDR4 ATVAEH LIV AT A LT AMBAX 7ty 2B a8 5 TPS6521903
AVEC /a/%:/TLia“ Buck1. Buck2, LDO3, LDO2, LDO1, 8LV GPO2 #f L T, BiD/R\U—- Ty /X T
LD ERIURACAZE N EMAE | RAAL A —T ML ET, FVLF 2L —20biaEns 3.3V 230U —-
A F LR IADE T, 3.3V VDDSHVX 10 KASAZE &2 T&Ed, GPO2 1L, EIRAY > —F7 L AD 2 %&H
DAYk (FERER 10ms) TAR—7 R DINTEFRNCT BT T LS TNVET, ZOMREFEHL T, ST —-
AT T AF—T WL, Ty YO —r A E il I ENTEET, TOAyFIZIT@YR7 7 - L —Mi:
FROBLLZRINL | 2 F H oAy hOFFHERER 10ms DOFIZ (PMIC NEJA L o — 7 ADRD Ay N Bt T 5
AC) ZE LI N BIEZ MG T 2003 HV £9, Buck3 13, VDDS_DDR ~DE HHEG 12 F S, Buck2 0
1.8V &5 H T DDR4 ATV B EEEEAR—F 7, GPIO & GPO1 IL, T 74 /V N CEMNII/pDHZEET VX
JLe ) = AT, MBS TI2C BB TENCTAZ b TEET, K 4-11 BLO X 4-12 (2, TPS6521903 T
0y LAINDEIRAY | BIRAT o —r L AL ET,

VSYS (3.3V)

h

TPS65219 GPO2

AM64x
Processor
0.75V
- 354 4 @ VDD_CORE
1.2V
- 24 > ®
» VDDS_DDR
From 1.8V- 2—5\, DVDD3V3 (VDDSHVx), VDDSHV. MCU
buck output ———» 300mA — @
I— DVDD1V8 (VDDSHVy)
From le)
SoC-ﬂ{
GPIO @) 18V @
300 mA VDDA_1V8, VDDA MCU
400 mA 0.85V @ -
m.
VSYS 4 VDDR_CORE
400 mA 3.3v/1.8V
m. T ) VDDSHV5
»{ 2 )To peripherals
To Mt—r—’l 55D CAP_VDDSHV_MMC1
< 12C0_SCL (1.8V/3.3V, OD)
< » 12C0_SDA (1.8V/3.3V, OD)
(Gf EXTINTn (1.8V/3.3V, OD)
»| MCU_PORZz (1.8V,Fail Safe)
Ot < GPIOx (1.8V/3.3V,PP)
ptional
Ontional < GPIOx (1.8V/3.3V,PP)
< RESETSTATz (1.8V/3.3V, PP)
TPs65219 GPo2(_1 o

From GPIO of AM64x
From 1.2V-buck output

E]j—' VPP (fuse)
From 3.3V-buck output —pm
@ Power-up sequence order
1.8V Kk f
From GPIO of AM64x 500 mA T ) required for secureBoot
From 3.3V switched supply

& 4-10. AM64x [IZE HZEH#E9 5 TPS6521903
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13 TEXAS

INSTRUMENTS

www.tij.co.jp

AM64x (2 7 & e 7% TPS6622053

VSYS & PVIN_Bx

&PVIN LDOx EEPROM-load, ~2.3ms
( _ ) |E
ON-request ' |

| toeeurci=600ms *

DVDD3V3 (VDDSHVXx)
GPO2, external 3.3V rail

| 10ms
DVDD1V8 (VDDSHVy) < ’V
Buck2, 1.8V ;

2.5V-l0 / DDR |
LDO4, 2.5V |

Peripheral !

LDO1, 3.3V / 1.8V
VDDA_1V8
LDO3, 1.8V

VDDS_DDR
Buck3, 1.2V

VDD_CORE

VDDR_CORE
LDO2, 0.85V

MCU_0SCO_XI
MCU_0SC0_XO

I
|
|
Buck1, 0.75V :
1
|
1

10ms+1.5ms

MCU_PORz

| 10m

e’

nRSTOUT

* ~Q at first power-up if FSD is enabled

until RESET
and STBY are
relevant
End of

sequence

4-11. TPS6521903 DERA > - —T VR

OFF-request

|

| toecurch=8s

MCU_PORz
nRSTOUT

VDDS_DDR
Buck3, 1.2V

VDDR_CORE

LDO2, 0.85V
MCU_0SCO_XI

MCU_0SCO_XO
VDD_CORE

Buckl, 0.75V
DVDD1V8 (VDDSHVy)

Buck2 1.8V
VDDA_1V8

LDO3, 1.8V

LDO1, 3.3V / 1.8V
2.5V-10/ DDR4

LDO4, 2.5V
DVDD3V3 (VDDSHVx)

|
|
I
|
{
|
|
Peripheral :
|
|
|
|
|

GPO2, external 3.3V rail

VSYS & PVIN_Bx (& PVIN_LDOx)

* discharge-duration depends on Vout, Cout and load. Slot-duration needs to adopt.

Slot-duration extends up to 8x its configured value.

4-12. TPS6521903 OEEA7-o—H VR
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4.4 AM64x [ZEBNZE 4T 5 TPS6521904
{5 FA %451 : VSYS = 3.3V, DDR4 A&V, VDD_CORE = 0.85V

4-13 12, 3.3V AJJEF L DDR4 AFUAELI- AT A EC AMBAX 7 oty 28 & ia 5 TPS6521904
AVES /a/%:/TLia“o ZORERIT TPS6521903 | ZHELIL CWET A3, 2D+ U4 Tk, VDD_CORE (% 0.75V T
1372< 0.85V TENMEL 97, AMB4AX T —H > —NIit#isn C\aX15i12, ['VDD_CORE & VDDR_CORE (LAY —
LB G SN AZENBESILTWATZ®H, VDD_CORE 73 0.85V TEIMEL CWW A eI —fICEEN ERALE
T, |7ty OZDEMEZLY, VDD _CORE & VDDR_CORE i 512, FIL PMIC L —/1 (Buck1) 7255 /)%
e cEEd, LDO2 1%, 1.8V W HICFR I ur I3 rsni-2 é@/ﬁ)/~11 SRV T =7V ~OEJRAHG I
i C& £3, TPS6521903 LFEIBEIC, ZOMERL Tld, GPO2 IXERA Y - — L AD 2 FH DAy (R
10ms) TA R —7 IR DI E/IC T 1S 7Aéznm\i*a“o ZORERA L TN ART — A F oA R —T )L
(2L, oD —r  RE AT ZENTEET, ZOAyFIT@ TR T7 7 L — MO LA ER L, 2
% H oAy hO RG] 10ms ORIZ (PMIC 23EIRA Y« o —r L ADRD Ay M BG T HRIC) ZELT-H /173
AT HMERHDET), K 4-14 BLO K 4-15 (2, TPS6521904 T/ /I LENDEIFEA L BLOEF A~ -
=l AR LET,

VSYS (3.3V)

h

TPS65219 GPO2

AM64x
Processor
0.85V
. 35A + @ VDD_CORE, VDDR_CORE
1.2V @
2A y
> VDDS_DDR
> 2A 2 ®
From 1.8V- ’e DVDD3V3 (VDDSHVx), VDDSHV MCU
buck output = ———»= 28V @
300mA DVDD1V8 (VDDSHVy)
From o
SoC- ~{
GPIO To [ 4gv @
300 mA 2 VDDA _1V8, VDDA MCU
Vsvs 400 mA 31 ;@ To peripherals
400 mA 3.3Vv/1.8V VDDSHV5
-~ @“’ peripherals CAP_VDDSHV_MMC1

To Micro SD 10

12C0_SCL (1.8V/3.3V, OD)
»| 12C0_SDA (1.8V/3.3V, OD)
O EXTINTn (1.8V/3.3V, OD)

»| MCU_PORz (1.8V,Fail Safe)
GPIOx (1.8V/3.3V,PP)
GPIOx (1.8V/3.3V,PP)
RESETSTATZ (1.8V/3.3V, PP)

@ Power-up sequence order

A A

‘{ Optional
Optional
TPS65219 GPO2( 1 0

From GPIO of AM64x
From 1.2V-buck output
From 3.3V-buck output

1.8V
From GPIO of AM64x 500 mA T
From 3.3V switched supply

B 4-13. AM64x [ICEHZE##ET 5 TPS6521904

A A A

**) required for secureBoot
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AM64x (2 7 & e 7% TPS6622053

VSYS & PVIN_Bx
(&PVIN_LDOX)

ON-request

EEPROM-load, ~2.3ms
k—

]

| toeeurci=600ms *

DVDD3V3 (VDDSHVXx)
GPO2, external 3.3V rail
DVDD1V8 (VDDSHVy)
Buck2, 1.8V

2.5V-10 / DDR

LDO4, 2.5V

Peripheral

| 10ms

|H:/

LDO1, 3.3V /1.8V

VDDA_1V8

LDO3, 1.8V

VDDS_DDR

Buck3, 1.2V
VDD_CORE/VDDR_CORE
Buckl, 0.85V

To peripherals

LDO2, 1.8V

MCU_0SCO_XI

MCU_0SC0_XO

MCU_PORz
nRSTOUT

10ms+1.5ms

| 10m

e’

* ~0 at first power-up if FSD is enabled

until RESET
and STBY are
relevant
End of

sequence

4-14. TPS6521904 DERA > —7T2 R

OFF-request

MCU_PORz
nRSTOUT
VDDS_DDR
Buck3, 1.2V
To Peripherals
LDO2, 1.8V

MCU_0SCO_XI
MCU_0SCO_XO

VDD_CORE / VDDR_CORE
Buck1, 0.85V

DVDD1V8 (VDDSHVy)
Buck2 1.8V

VDDA_1V8

LDO3, 1.8V

Peripheral

LDO1, 3.3V / 1.8V
2.5V-10/ DDR4

LDO4, 2.5V

DVDD3V3 (VDDSHVx)
GPO2, external 3.3V rail

i

| toecurch=8s

[
VSYS & PVIN_Bx (& PVIN_LDOx) |

* discharge-duration depends on Vout, Cout and load. Slot-duration needs to adopt.
Slot-duration extends up to 8x its configured value.

4-15. TPS6521904 DERA 7-o—7 VR
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5BEEN

1. FHPRAL RN AY [TPSB5219 ARM Cortex-A53 7't L T8 FPGA [l D A/ ST — s
AR IC (PMIC)JF —#3—h

2. THXVRALAYNLAY | [AM6B4X Sitara™ 7'tz |7 —4 2 —h
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