%%iﬁl

13 TEXAS TPS638221
INSTRUMENTS ZHDS399 - SEPTEMBER 2026
TPS63822 Fi1 TPS638221 fIkF% A5 FEIA 4A & I/ % #u8%
1 Rtk 3 UiBA

FINHIEVEME - 1.8V £ 5.5V
- AN RN L 2.0V
VOUT TE?, 1.2V E 5.5V
it PRI
- fEV|N = 2.5V, Vour = 3.3V %44 T & 3.5A
- fEViy = 3V, Vour = 3.3V &1 N 4A
AN BT N HA &R
- BATERASHIRKE 2.3 1A
- VIN =3.6V, VOUT =3.3V, IOUT =100 1 A Ff
( FEREETHERT ) 2% N 91.94%
- VIN =3.6V, VOUT =3.3V, IOUT =2A HTJ‘ ( %EIB%
JEITHERT ) 2% 4 95.33%
AL A B, R B ] PWM AR
B2y
PG 5| JF87 5 i T B IR IEH RS
i R T RE (AR TPS638221 )
Y HE 1.2V &4 110
KL NS AL SR
- IR
- BRI I R
= R S A] L S A7 B T T
= IE AR ) HL 3 R
- Wrak R
15 5Bk WCSP #%% (2.029mm x 1.257mm)

2 N

RYGUHT B

it 9=8 RE)

e EAE R

5 0 2% To 2k FL B SoC ALY

100
90
80
70
60
50
40
30
20
10

0
0.0001 0.001 0.01 0.102 051 235 10
Output Current (A)

MEE loyr ZAIHIRHR

Efficiency (%)

VN = 3.6V, PFM mode
Vout = 2.0V
Vout = 3.3V
Vout = 5.5V

TPS63822 fil TPS638221 KA HLIL i H FLIR
B /T IR e s, LA AE R BR 19 6.5A. 2.3 1 A
S IR A Y MK Rdson MOSFET W) £E 42 1 # 51 # 11t
RO L P S PR R

MRIEHN R A R, A B LS -4 i
REEEHF2 H BT B BB S/ T A S AT

PRI e SCHTBRAE R #EAT

2B N T R SN AR

R H A RIE S AN, B AR G AR I
HE A% 8 1 % R

XL RA] WCSP 3%, BAT /M TT R .

B 1AL E AR

BHEE
BHEE0 230 HRRTO
TPS63822(4)
YBG (DSBGA, 15) 2.029mm x
TPS638221 1 257mm

(1) SR FHLERE

(2) AHXREZER,
(3)  HBRT (K x

e
A

L1

e

LX1 LX2

VIN VOUT
Cin

TPS63822/ pg
TPS638221

o——  EN FB

o—— | MODE

GND AGND

I3

fEi 4t AR L

HEEP BB TIE R .
) ARARAE , RS (WiEH ) .
(4)  RERTUEAT. WEERR TI T EMEZE L.

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SLVSIO8


https://www.ti.com.cn/product/cn/tps638221?qgpn=tps638221
https://www.ti.com.cn/cn/lit/pdf/ZHDS399
https://www.ti.com/lit/pdf/SLVSIO8

13 TEXAS
TPS638221 INSTRUMENTS
ZHDS399 - SEPTEMBER 2026 www.ti.com.cn
A2
TR ottt 1 B RIS oo 13
2 B s 1 E T I £ L = = SNSRI 13
R0 EO T 1 2 < DO 13
A BBEELERZR oo 3 8.3 FEUE A TEHUL et 22
LRI 1 T i 4 B AT JE ettt 22
B ettt 5 O R S R I e 24
(R RN b= | WSO 5 I = T 24
B2 ESD ZE Dot 5 9.2 R SR e 24
B.3 I IB AT 2 ettt 5 9.3 B SR BN .o 24
LR - =3 SR 6 9.4 STHFBER oo 24
Lol RE R = OO 6 0.5 T e eeeeee ettt se et et e et eeee s 24
8.6 HLIHAFIE oottt 7 0.6 B T et 24
T BEAHBEI oo 8 9.7 H VBB TR e 24
TAREIR e 8 0.8 ARIE R e 24
T2 TNEETTHERE] oo I (V2 3571k TSRO 24
T3 EEBEET oot 8 M BB, HIERATIMEE oo 26
T4 BEEETNBERET oo 12

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS638221

English Data Sheet: SLVSIO8


https://www.ti.com.cn/product/cn/tps638221?qgpn=tps638221
https://www.ti.com.cn/cn/lit/pdf/ZHDS399
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS399&partnum=TPS638221
https://www.ti.com.cn/product/cn/tps638221?qgpn=tps638221
https://www.ti.com/lit/pdf/SLVSIO8

13 TEXAS

INSTRUMENTS TPS638221
www.ti.com.cn ZHDS399 - SEPTEMBER 2026
4 BFERER
BAERE S BCR
TPS63822YBGR(") =
TPS638221YBGR =

(1) FmBUEAT. WA TI L FRESER.

Copyright © 2026 Texas Instruments Incorporated FER R 1% 3

Product Folder Links: TPS638221
English Data Sheet: SLVSIO8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps638221?qgpn=tps638221
https://www.ti.com.cn/cn/lit/pdf/ZHDS399
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS399&partnum=TPS638221
https://www.ti.com.cn/product/cn/tps638221?qgpn=tps638221
https://www.ti.com/lit/pdf/SLVSIO8

13 TEXAS

TPS638221 INSTRUMENTS
ZHDS399 - SEPTEMBER 2026 www.ti.com.cn
5 5| EC E M Thae
1 2 3
( —— —— ——
Ve ~N e N e
/ \ /7 \ /
[ \ [ \ [
\ EN J\ VIN ] VN
\ /N /N
~_ _7 ~_ _7 N
PN 7 TN Y
/ \ 7 \ /
MODE \, ( LX1 \, ( LX1
\ /N /N
~_ _7 ~_ _7 N
PN 7 TN Y
/ \ 7 \ /
AGND | ( GND \, ( GND
\ /N /N
~_ _7 ~_ _7 N
PN 7N e
/ \ / \ 7
[ \ [ \ [
\ FB IS TR P )
\ /N /N
~_ _7 ~_ _7 N
PN 7N e
/ \ / \ 7
( PG \, ( vouT \, | Vvout
\ /N /N
~_ _7 ~_ _7 N
Not to scale
& 5-1. TPS63822 A1 TPS638221 YBG #1345, 15 125k DSBGA ( THALE )
% 5-1. 5| {IThAe
5| B KR
w5 B
A1 EN I FAFERE . T R R AR S R B R AP AR S AR
A2. A3 VIN PWR TR 1) H Y5 H
E 3 PEM/PWM/GER 75 i 1 5 ik 5
B1 MODE = Z#KEF , H3) PFM 50
B MODE = iZ#f 5 i F , FPWM izt
MODE = &% , i izt
B2. B3 LX1 PWR PR AR i s
C1 AGND — AL F
C2. C3 GND PWR EER/g1N
D1 FB I AP R R . 4 FB &EEEE AGND I, Hrti RN 3.3V [E e E.
D2. D3 LX2 PWR P RS b
E1 PG 0 HYRIE S fa R AT RS . WIRBE WA | %5 AT bl
E2. E3 VOUT PWR kYt Bt

(1) I=#iA,O0=4%t , PWR = HiR

Product Folder Links: TPS638221

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SLVSIO8


https://www.ti.com.cn/product/cn/tps638221?qgpn=tps638221
https://www.ti.com.cn/cn/lit/pdf/ZHDS399
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS399&partnum=TPS638221
https://www.ti.com.cn/product/cn/tps638221?qgpn=tps638221
https://www.ti.com/lit/pdf/SLVSIO8

13 TEXAS
INSTRUMENTS TPS638221
www.ti.com.cn ZHDS399 - SEPTEMBER 2026

6 %

6.1 45Xt AHEE
FE MRS58 (RIS e ) O

F/ME BAME| B
Vi BHJE (VIN. LX1. LX2. VOUT. MODE. FB. EN. PG )@ 0.3 6 v
Vi /N 10ns BRI (LX1. LX2) @ 0.7 8 v
Ty TAEZR -40 150 °C
Tetg laeeaiyiy -65 150 °C
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V(esD) BB FoHLZS A (CDM) , 774 ANSI/ESDA/JEDEC JS-002 F5#:(@) +500 \%

(1)  JEDEC 3Ck4 JEP155 #51H : 500V HBM Bt 7E 47 ESD # e R 4e 4 kA7 7
(2) JEDEC X4 JEP157 451! : 250V CDM e AEFRruE ESD 2 HIMAE N 24k r=,

6.3 BYBIT %M
TE FARIE KSR T I TAR R SE AR ( BRAES B U )

BAME  FRRME BORfE| B
Vi EL Y B 1.8 55| V
Vo i U 1.2 55 \Y
lo ot e () Vour=3.3V, Viy = 2.6V 35 A
G EPNGEENC) 5 uF
Co  |Wihimz® poutZ S v = 2V 14 16 uF
L FIEK 390 470 560 nH
Ta B R3S R AR IR T -40 85| °C
Ty TARLE R -40 125| °C
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15 5|
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R0 yc(top) LERANTE (T ) #BH 1.4 °C/W
Ros 48 %2 R AR AR 21.6 °C/W
byt 4 B THRRHES 4 1.4 °CIW
bs 45 %2 W R URFAE S 5L 21.6 °C/IW
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6.5 HSRF
T;=-40C £ 125°C , Vy = 2.0V £ 5.5V, MAELINTE Viy = 3.6V, Vour = 3.3V H T, =25°C &4 FIERME (BRIERE
B ) o
ZH W& BME  HEUYE  BRARME \ Hpr
BYR
Vin AN FEL 0 1.8 55 \%
Virs E) UVLO B R 1.8 1.9 2.0 v
Vir- i) UVLO B 1.6 1.7 1.8 v
Vhvs IRV L 200 mv
Ia W VIN 25 \ﬂ“};’ ‘?\T/J‘=VEN4(=)%6; é;/%” =33V, 23 4 A
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lsp PN VIN [0 i \T/:N: ?’fgﬁc’ \;?‘égfcov »Ven=0v 03 25| WA
o 58
Virs IAEE PN MODE. EN 0.82 \Y
Vir- LN EEENEN MODE. EN 0.33 \4
Vim LRI S NN T 0.6 \%
I o PN FL AL R Vwmope = 1.2V 0.01 0.1 HA
he I HL PN LR (&M Vwvope = 0V 0.01 0.1 HA
Is i N\ L FL EN Ven =0V & 55V 2.5 30 nA
Ren EN 51T H s B2 EN = {&HLF 800 kQ
R
Vo i H RV 1.2 5.5 v
VRer R B 0.792 0.800 0.808 \%
PFM 78 — B PFM iz 0.7 15 25 %
Hiimts BT, Vour = 2.5V 0.7 1.25 25 %
IFB_Ikg FB 5 i - s s i 50 nA
BT K B UL PR ) 5.7 6.5 7 A
S IV T 5% FLIA BR 1) -4.0 -3.3 -2 A
R IR 800 mA
[ FEAU A e ) MOSFET 538 L FH 1.6
B HEM Rpson)
[ AN AR MOSFET 5:38 e 15.5
FHE NI 500 MOSFET St il 116 me
FHEM Roson) |
FEEAFRI MOSFET S:38 HifiL 15.3
likg VIN % LXT (iR s 7 '%’i;g’\gés\f'c“‘ =55V, Via =0V, Ty = 0.03 4| A
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6.5 S (42)

T,=-40C £ 125°C , Vi = 2.0V £ 5.5V, HEEHINTE VN = 3.6V, Vour = 3.3V H T, =25°C &4 FERE (BRIERSE
PR ) o

24 BB wAME SBE RRE| B4
lig VOUT % LX2 il it EN;ggDé, ;’;’Lg =38V Ve =0V, Ty 0.03 4 A
g LX1 % GND il 7 e OND Via =08V, Ty = ~40°C £ 0.02 4] A
lig LX2 % GND illf i g OND Ve =88V, Ty = ~40°C = 0.02 4l A
IbiscHe A H4 B ERL L ViN = 3.0V 160 mA
B FSH
tss A B [H] 0.2 0.3 0.4 mS
taeny E@Nﬁ%ilgﬂiﬂ R B S % R R ARHEOT AR 2 ] 200 240 us
AR B AR 24 kHz
B
V1+(vP) i\ OVP Rl fi & 5.65 5.75 5.95 \%
N OVP Hii 100 mv
V1+0vP) it OVP [H{H fJE 5.65 5.75 5.95 \%
it OVP Rl 100 mv
VPG_TH_rising BT LRI R M 95 %
VPG TH_faling | I FRIF HLVRIE 9 E 90 %
VPG_low FL YR I 3 G HRL P P 0.36 Y
lig PG 5l i HLif 0.03 HA
Wy 458 3 e I [ 2 mS
W7 458 5 B 45 1 ) 74 mS
ORI 7 {5 T, BF 165 °C
OB i 20 °C
6.6 HLAVRpE:
10 10
9 Vin = 2.0V 9 Vin = 2.0V
a Vin = 3.6V Vin = 3.6V
2 8 Vin = 5.5V 8 Vin = 5.5V
= <<
o 6 g 6
£ 5
2 5 3 5
- c
2 4 £ 4
3 2
E 3 U_g) 3
= 2 2
e
1 1
0 0
40 -20 O 20 40 60 80 100 120 140 40 -20 O 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
PFM Vo =3.3V T, RIEATIFR EN = fitH2 T
&l 6-1. Iq (BN LX1 Kitis i ) S5RERPR &l 6-2. XKW SIEREZ AKX R
&
Copyright © 2026 Texas Instruments Incorporated PR 7

Product Folder Links: TPS638221
English Data Sheet: SLVSIO8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps638221?qgpn=tps638221
https://www.ti.com.cn/cn/lit/pdf/ZHDS399
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS399&partnum=TPS638221
https://www.ti.com.cn/product/cn/tps638221?qgpn=tps638221
https://www.ti.com/lit/pdf/SLVSIO8

13 TEXAS

TPS638221 INSTRUMENTS
ZHDS399 - SEPTEMBER 2026 www.ti.com.cn
7 VE4H B

71 iR

TPS63822 Fll TPS638221 # {1/ A (KA LI 1 =y R B I/ T R i e a o AR SR T IUANIF G | RIfERT A iE
IT 264 N 2 RE R0 B YR L4, M E B8 i N HE T AN A HY PR 7 3 L P S0 e R YR e 4. B 1 T AR 1 47 4 1
ESR , fERE . THEMBE R/ RS T 2 ME Y. 24V, > Vo I, Z8HE RN R #2817 ; 4V,
< Vo I, %8 R ATHE - EIEIT . 24V, =~ Vo I, 33410 3 J& W /I B BT .

7.2 Hige e

LX1 m LX2

L L
VIN H“ & i oy . 'J] vouT
B vy 1Yl Iyl % 9

lpeak _| ,_ lvaLLey
Gat Gat
Driseers J Qz Qs L Dri\a/eers

vouT N N

TAT
1yl

1

] PGND

Overvoltage A4
Protection

,—q ] PG
3
MODE _,
Control Logic
EN

A
T T Output vouTt
g Discharge

- 1 FB
Error~J [ Veer
AGND [ Amplifier
Clamp

lpeak  IvaLiey

7.3 ReMEULEA
7.3.1 B FRCF
s A BT R B AR A E NI R R AR FR R IEAT , R EREM (ESHET1) .
Boost Buck-Boost Buck
Vi< Vo V= Vo Vi> Vo
L L
Hysteresis Hysteresis
B 71, JFR T Rk
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7.31.1 BEET

BV > Vo I, ST R e eas Ml

Q1 2K,

Q2 A
* Q3 kAKM.
* Q4 kAT,

HEWAE 7-2, ERFSZTHE , —DIFRABEEPAEE - S8, KW

lpEAK

IvaLLEY

Qa1 L
° V1Y T SR S
,_ -
j— J :-: Q2 J— )
¢} o)
On phase
Off phase
A 7-2. TR E
7.3.1.2 A EIEST
V)< Vo i, BHEIFI S TR B 0L
Q1 /KARIE.
Q2 ik AKMr.
* Q3 Z&JFK.
* Q4 EEGA .
WS 78, EFREAMIN , AT AT N Sl K
lpEAk lvaLLey
L Q4
° v Iyrv >
o
_|
— Q3 :: L —_— Co
¢} o)
On phase
Off phase

A 7-3. A EFFREE
7.3.1.3 BEEFAEEAT

BV~ Vo ity , iU SR EEHSIESTT R (ESHE 7-4) o EFEETHRSTHE , —NMFRAaE =1
ree il — Hem — K.
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IpEAK |VALLEY

$ . L . Q4
Yty t Tyt
=t =3
— J:iQZ F T
On phase

Off phase
Commutate phase

B 7-4. BERITHETTRECE

7.3.2 Z/7HER
TPS63822 #lI TPS638221 Eﬁ—ﬂﬁﬁ RIS TR o Bk TR &) (PFM) A2, 53 ) ik 5 1 ) (FPWM) #R 2CAT
I EA R, X R iE T MODE 51 ECE |, W N iR

* MODE 5|l = Z#KHF : PFM 55X

* MODE 5|l = #Z & F : FPWM f&

* MODE 5| = &% : MR

HNERRIHRE , 2458 s MODE 51 JHIFIRZ |, AR5 HBifr . Za3FIFeRig1T)5 , XF MODE 3| Al AL

B H A 2

7.3.2.1 PFM #4E

RNTRFZEMIBIT R TR | ZastE A s\ sk 7T FBKSE &) (PWM) e 2R 4 H B R Bk

FifH] (PFM).

o 1E PWM E1THAE] | a3 HES T IR AT RN R B IR b, BUAT S i

o f£ PEM igfTHATE] | Z 3804 DA kb G AT 1% HHMJZIW??“%%#N&E%%E@I‘Eﬂrﬁp%aa‘%ko PFM iZ/T 1%
A ATHE ER T H R R IRCR , O MZ S AN AT TR R |, S e AR o |, LN 5 F B i KR 40 2%
F, TR T RS TORE . ThE 2R R 22 O 28 % LR 5 Fle X PEM R FE R R 4T EL

LE M PFM X, K MODE 3| JiiH; 22 48K H .

# 7-1.58%] PWM 5 PFM R L

RS RAEBITEIR
IRDIFE T AR PFM
THETDRE T IR LSt
LI AR S PWM
W 2[5 S PWM
i 4 PR AT S PWM

7.3.2.2 38| PWM 24T (FPWM)

fESR ] PWM 24T I | ST 24T 564 R 2 PWM, %é RIS ATHILE | 95 PWM 3217 B A AR
(¥ Y F P SO AT S A (R A M R, (ELAE (G Y R R RCR IR (TSR 7-1) o

THER, i tF ARSI ( RIDFE R 284 v Uk B F PR HRES AT ) s ] PWM 1247 .
LA FPWM #5250 , i MODE 5 4 22 32 4 = i .
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7.3.2.3 BEEERABIT

1E PEM 32 AT 3R], JT K A) RGeS () BRI AT 26 AR At T Atk . b T3l 0 5 deF — i T A M e v A 4 2 T L s
&, BRI AT %M N 2 SROT MR o %0 BAB ST RE |, Wl 9 T S 3 1 vl (Ve . 3
SO =ik NS DN REpL Wi IR A S LI PRIE S i Sy e i (i

B S EA R , #E% MODE 5| &%
7.3.3 X [EHE (UVLO)

RS RAE T RWC , W 2R VIN SIS B R . UVLO R 1R BUR s 4431817 . UVLO W fE4%
AT WA s F R s o AR VIN SR E IR B RAIR T UVLO Iyt BRI , Fedds i iz 1ki24T . R VIN 5
J_E B R YR R R B T UVLO ETHBIE |, Fesds ik s AT .

7.3.4 [EEEAH 550

MmN E R T UVLO 18 H EN 51 H. % 0.82V LL LN | gies o B iZastt.

SR 7 R AT BN Sl TR IR VR EE R A R b M R A S Th R . M R T 1.2V B, BT
VAR FLIAE B il B o) 2 BA (AU )

7.3.5 (R )EE

7.3.5.1 A HERI (IVP)

TERELZAT T, H S N5 B am R A g Ao 10, %0 B AR 2 B0 H & B VOUT 5 B fi i f
AEARREN RN, FE B AS HH U T 3 (R] P e 23 H I I M Dyt O e A N O R R . FEIX MRS LR, WSRO SR
At F ) L VR TCVEE N IR , VIN SR T B e AN sz 4zl b 7

N T RN B ERERE RVEEE N, W VIN 51 BB R KT 5,75V, Zas T (b7 %, 24 VIN 5] B
HUEACT 5.65V I |, &2 H A IR T LR T K.

7.3.5.2 i BLEARY (OVP)

KL EES T O R AR DR, B BT 2R E BB IA . 2 VOUT 51N b i L R A B A R R
5.75V It} |, {R{F DI RE A8 F B 48 Dh AR O FAEIT C 5 i R AT s BT, 24 VOUT 51 B EAC T 5.65V I | %%
4 BB RO IT R

7.3.5.3 HLIR MR HEAL AR

Za A HAA A g | W] I B PR 1 5 HL IR

M R DA, AT R . XS AR R # , BOCHT DI RE 2 X P 4 ds o iRt
G, RCWThEe S X BT B 6. Bt KA EREMT | &S] DAEA A E AR S e e
AT .

7.3.5.4 #rH AL RS (Wisk )

2% 28 o BN I A Ok Se B i A R AR Y. WA SR R Z RS I e s . A R AR e R
FEH R T 1.2V B SRR G il Ak 2] 2m ( AUE ) 5, S KW ¢ 74ms ( HLAUE ) | A
JaEE A 5. Wik xUa BT 76 5 A s SO S O R e 2 RS T 2R

7.3.5.5 HkMr

A BAT AR IIRE | &GRS T 165°C I R MIFEHas . MZ5IRAK T 145°C I, %4 F & K E ST IR St
o

7.3.6 BIFIEH

Zas R IRIEF IhEE , W s DC/DC Reffeds i th & 5 A TR HORAS % v S K T HARFRAE [ 95% I
s A B RYR IR 26 0F ; 2t i AR T AR RAE K 90% I, A2 Ah S U 81 i JAS I 06 2% F
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LR AR IE R KR, Z8 2K PG 5 B AR .

2 VIN 54 T UVLO EJFHLE . EN 5] sk dy 238 5 v F H 28R4 BOm IR S, PG 5 S TR
250us ( SLHUAE ) JEAERL

7.3.7 BEBH

FEZ B I IA) | S N i 55 o S OB o e S S 5 e N i o2 D P 3K o BRI AT I A T L A DA B S S A 1 B N i
e M B N S 9 ) 3 o

7.3.8 ZH

TPS638221 LA YR FHLHYL , LAMELE EN 5] JH i H A0 o - (5 0 H DRad il bl o i ) S0 Fe Th R vl e L el R i P
B ARSI o SR H R 22 B 5 N el B TR R ThEE , RN R R S 2 IR
FH 28 4t i AN b i 22 T8) 61 B IR 47

fili %z VIN UVLO F R8BI A nT |, TPS638221 th &L r . i S T/ER] VIN R
ERZ 1V,

7.4 B IREAE K

B MFA PR DI RERLEC « RPIAITTE . 24 VIN SI_ERf K T UVLO BIfEIF HIal EN 5N A2 4 m P
AT R 2 VIN 5 E R REART UVLO BIfE ELA EN SIS HTZ AR K AP I, s ARk N QAR

o
N
V) > Vir, & V)< Vir_ ||
EN pin = high EN pin = low
[ off ]
& 7-5. S ThReE
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8 N L

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

8.1 MR

TPS63822 11 TPS638221 #fZMLHH AR MAE . MRk EJH s G TRmARERT. RT
HF R BRI o TR OC PN A R A (E P AU PR 1 E 6.5A YL

8.2 AN
8.2.1 3.3V & HIF
L1
0.47uH
V\N =1.8Vto 5.5V Lx Lx2 VOUT =3.3V
o . VIN VOUT |—o o * +——oO
J§1 J&z JES C4
Rs
EOUF 100kQ EZHFEZHF i22pF
TPS63822 /
TPS638221
o EN PG R,
470kQ
o MODE FB
Rz
150kQ
GND AGND U1
A 8-1. BRI N IR 2 I
8.2.1.1 HitER
HoRBIMER 7% 8-1 R H iS4,
£ 81. #it3H
wIirSH s ~BHUE
R V) 2.0V £ 55V
LR Vo 3.3V
T HLA lo i 4A (24 V, = 3.0V i)

8.2.1.2 AT
8.2.1.2.1 B/ %H

TI 0K TPS63822 Al TPS638221 #4155 0.47uH FURESERL M . v 7 LBl , & 2 R A R EA S
FEL (DCR) ML O G Y LI 25 o

FEL IR A (1 PR AT P AT a0 200 vy N P (R B K LA HL UL . O T O RIR I DU I8 AT 26 P B T R B AR, 5 18

PR R 2 /0 EE L o B K HURGES HL UL /e 20% A HLIERES o iZ AR HETH BN 2 AT B 2 LU R 26 AR, UK
AP IA B A
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© AR AT FOIMA
o VAR (S S C N
AL T O

B KRS | PG AR 1 LT T R O Bk g 2 e (B R A B R )
VoV
- Vo (1)

D

Hor

© Dol

© VIR
* Vo Mt HIE

ok, AR 2 T RO RS F A

| lb DV,
M= -D) T2 )

Lrep

I A TR B e PRI

lo A%t B

N ONERIR AR RCR (A Rl 2R R (E B BN 90% )
D AEAE (HEAE)

V) IR

f NF A (R%AN 1.5MHz)

L yH (A 0.47uH )

AT RS FME AR E | BEREMERTUEEE /DA KRS 20% B AHEES,
8.2.1.2.2 3 B 7 7

TI @ W /N A (SRS ERRE N ) N 14pF . A 22uF . 10V Fi % o 78 28 i 41 sk g RS S i it f , BJ
ViN = 2.6V, Vout =3.3V. loutr <2.0A. T &K Vour BUE KK lout , f#H =4~ 22uF 54~ 47uF Fii&
AR ER . O TR AT RE RS o (R T OGRS, 1R — NN R B AR A ((AYE Y 100nF ) 5N 4
ARSI | IR %N K A A B AR i SR VOUT SIIALE . S E8 A s LL | /N e 25 2%
BABARME R, I BAEIE R S 54 2%

FIRE R AERT S “BVUSITRME” PIEE. —RM S , NEESSHCE A R0 B E .
HH P AR 0 5 T R A RS IR A5 AT D TR BEAT R, DRI DA 25 v ) L 2 o R AT e 25 Wi 2 e A6 T b 4 o e 285 v
IR [E] . 2 8-2 FiHH T R RE M H LA RS

\
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* 8-2. FHEARIIR

AR [WF] | BUERIE [V] ESR[mQ] ) R () R (%4)
22 10 4 GRT188R61A226ME13D Murata 0603 (1608)
47 10 4 LMK316ABJ476ML-T Taiyo Yuden 1206 (3216)

(1) BZW79.1.2,
8.2.1.2.3 A B BB

T ZEWUE 5uF /NN ((EFEERME RN ) . 10uF. 6.3V 5L 22uF. 10V P4 B 28 85 A B H ) s 7Y 5
BT an R N FYREE S e gs R UK |, IO R A RS (B EFESEN 4TuF [ F R A2 EL
AR ) o

R 8-3. UK HARFIR

B [WF] | BUERE [V] ESR[mQ] WA HiI3ER R (24)
10 6.3 4 GRM188R60J106ME84D Murata 0603 (1608)
22 10 4 GRT188R61A226ME13D Murata 0603 (1608)

8.2.1.2.4 REMHHIE

i P R AN LR 2 TR AR HEAT 0 B . A ZIE VOUT. FB F1 GND Rl #: FBH 73 R 28 o R FLUE PR AR (B A
800mV.

LM FH R2 ( 7E FB A1 GND Z ] ) ANAK T 200kQ. =i HPE ( 7 FB A1 VOUT i) ) R1 H15 #2350 3 i+ 543
to

R1 = R2 x (VOUT _1j
Ve

3)
Hrp

* Vg = 800mV

2 FB ¥E#: % AGND I, fyth fi %24 3.3V [ & A .

X 8-4. YRy FA K i) PR LR 3%

Vour R1 R2
3.3V 470kQ 150k
5V 680kQ 130kQ
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8.2.1.3 MLk
& 8-5 FIH T UL T I A g & A A i oo .

% 8-5. MR M LT

S PiBg RS b=
C1 W% 10pF , 6.3V, 0603 , % GRM188R60J106ME84D Murata
C2. C3 SRS | 22uF , 10V, 0603 , & GRT188R61A226ME13D Murata
L1 HUERES , 0.47uH |, 7.6mQ XFL4015-471MEC Coilcraft
Ut SR HL TPS638221YBGR M (T))
100 100
98 90
96 80
94 _ 70
& 92 s 60
3 )
S 90 ‘ .5 50
e 2 40
= 88 =
=
. 86 / H 30 Vin = 2.5V
— Vin = 3.0V
84 Vout = 2.0V 20 Vin = 3.3V
Vout = 3.3V 10 Vin = 3.6V
82 ' —— Vin=4.0V
Vout = 5.5V 0
80
0.0001 0.001 0.01 0102 051 235 10 0.0001 0.001 00.01 c 0.1A0.2 051 235 10
Output Current (A) utput Current (A)
V,=3.6V PEM Tp=25°C V,=3.6V FPWM Ta=25°C
B 8-2. MESHHBRRKNEE B 8-3. MR Sl RN R
100 1
Vout = 2.0V
% Q 08 Vout = 3.3V
96 _</\\ < 06 Vout = 5.5V
c
Y 3 02
oy 4
2 90 o O
3
5 o g 02 e
w s
86 5 -0.4
o
84 Vout = 2.0V 3 0°
82 Vout = 3.3V 0.8
Vout = 5.5V »
8025 3 35 4 45 5 55 0 05 1 15 2 25 3 35 4 45 5
. “Input Voltage (V) ‘ Output Current (A)
Io=1A PFM Ta=25°C V) =3.6V FPWM Ta=25°C
N -5. ER
] 8-4. RFE SN BEY HHXR A 8-5. fuRifigeR

16 fExry
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8.2.1

3 AR (82)
%% 8-5 B T LT BT A 0 A A K e A

2.4 1
Vout = 2.0V
< 2.1 3 08 Vout = 3.3V
< 18 < 06 Vout = 5.5V
5 g
g 1.5 g 0.4
> >
> 1.2 § 0.2
® 09 L
g 0.6 g -0.2 \ I
o o
Z 03 2 -0.4
3 3
5 0 Vout = 2.0V s -0.6
o Vout = 3.3V ©
-0.3 0.8
Vout = 5.5V
-0.6 -1
1E-5  0.0001  0.001 0.01 01 05 235 2.5 3 3.5 4 4.5 5 5.5
Output Current (A) Input Voltage (V)
V,=3.6V PFM Ta=25°C lo=1A FPWM Ta=25°C
K 8-6. fAERIAHE K 8-7. LMEER
24
21
%‘
=3 1.8
g 15\
o
3
g,' 1.2
w
g 09
.(C-)
S 0.6
17} Vout = 2.0V
0.3 —— Vout = 3.6V
Vout = 5.5V
0
2 2.5 3 3.5 4 45 5 5.5
Input Voltage (V)
lo=1A FPWM Ta=25°C
&l 8-8. FFHR Sl N R R R
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8.21.3 A& (4%)
# 8-5 FIth 1 LAT S i U s As oAk
] <] 1 K]
Vout(3.3\( offset), 5 ‘mV/div ‘ Vout(3.3V offset), 50mV/div
) H LMMMMMMWMMW%w\MW
LX1, 5V/div ey Coasvew 4
LX2, 5V/div i LX2, 5V/div
‘\ﬂw-\w«‘ ﬂ‘f:'v\'-‘“‘ Wn‘ff ey | Wty Wf.‘«‘r”m ‘ﬁﬂ"'v‘w'ﬁ [ ey F"}'“"‘"W [ it ﬂ“}w‘ ‘—i‘f\"\" Tl WM‘W ‘ﬁ }fﬁ”\“ﬁ [ ‘]_D ﬂf“ j_‘w\jwm f Jf ffjf j_ ﬁuﬁ\ J_‘A J‘fﬁ f\ jf _\-‘;\_r‘j_m“\u | Umnf\
Inductor Current, 1A/div : Inductor Current, 1A/div
@ ® ‘ VAV Y
e Time Scale: 2ps/div e Time Scale: 2ps/div
VN = 2.0V PFM Ta=25°C VN = 2.0V FPWM Ta=25°C
Vout = 3.3V lo = 100mA Vout = 3.3V lo = 100mA
& 8-9. ERAE (FEEAT ) & 8-10. RS ( FHEEBAT )
A | . A |
Vout(3.3V offset), 50mV/div.
7 e — A “Vout(3.3V offset), 50mV/div-— b
LX1, 5V/div A LX1, 5V/div, |
il ) i ) i \ I LU I O A O B '
LX2, 5V/div - - 'MEL’I}”,'S\V:[E!;\! A S A SO S S SR
I I N ‘ rﬁ\ T ‘r‘ \’_ Il [_‘\ [l j\ [ \F—H \{A‘T [ 1\ \"A\r
Inductor-Current; 1A/div
' Inductor Current, 1A/div
Time Scale: 2us/div _ Time Scale: 2us/div
Vin = 3.3V PFM Ta=25°C VN = 3.0V FPWM Ta=25°C
Vourt = 3.3V lo = 100mA Vour = 3.3V lo =100mA
A 8-11. KsRas ( MEEE/FHRIEAT ) I 8-12. kA (MEIEITHEIEAT )
" A | " A |
Vout(3.3V offset), S0mV/div e ] Vout(3.3V offset), 50mV/di
N M
’LX1 5V/div . LX1, 5V/div
T = —T s g AT atE R T LR AL AR 4
ol | I L, A AR AR A AARETIRTAT AN AN AR
LX2, 5V/div LX2, 5V/div
Ind C 1A/di »
nductor Current, 1A/div ) Inductor Current, 1A/div
Time Scale: Zps)div R Time Scale: 2ps/div
VN = 5.5V PFM Ta=25°C VN = 5.5V FPWM Ta=25°C
Vourt = 3.3V lo = 100mA Vour = 3.3V lo = 100mA
K 8-13. T k% ( BEZBAT ) B 8-14. ERE (BEEIT)

18 ERXXFIRE
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8.2.1.3 M MIZk (£2)
2 8-5 F H 1 LATR T T A 0 B A P A e

Vout(3.3V offset), 50mV/div

+).-§ \//di
v-ofrset);, oUmVydiv

N R\ P T gt TP D e P T e Y N g g (Y T Wt Ve VP P P e\

LX1, 5V/div
NREREERARSIEERRAREERERE NN

LX2, 5V/div
L F O

~_Inductor Current, 1A/div

,"M'-__\’"l"H'\ﬂ’—r“«\“—‘“—"f“‘}yAar«'\""‘“‘—T’“”'—"H‘"Hr"_'—‘ M””m‘\"—‘?‘—"“'
[ L IR

OO L OO A

Inductor Current, 2A/div

K 8-15. e RE ( BRE/FEEAT )

® il
L Time Scale: 2us/div Time Scale: 2ps/div
VN = 3.3V FPWM Ta=25°C VN = 3.3V FPWM Ta=25°C
Vour = 3.3V lo = 500mA Voyr =3.3V lo=1.5A

Kl 8-16. Fase kA ( BEFAEBAT )

1 K] 1 7 9
g : : : Vout(3:3V offset), 50mV/div
Vout(3.3V offset), 50mV/div ) I} A } ) }
WA |
X1, 5V/di LX1, 5V/div ‘
A O L A O i n L ‘ [
. LX2, SV_/.d“iv - . i S - LX2, 5V/div
L L N LT L O O G LA | | I 1 [ 1
| InductorCurrent 3A/d|v . R : Inductor Current, 2A/div
®» B | ‘1 ) | ) ]
L Time Scale: 2us/div L ‘ Time Scz&le: 20ps/div | ‘
VN = 3.3V FPWM Ta=25°C VN = 3.3V HE R Ta=25°C
VOUT =3.3V |o =3.0A VOUT =3.3V T ER
A 8-17. RS ( BEFHEEST ) & 8-18. FERE ( BB EEST )
. A LS A
Vin(3.0V offset), 500mV/div tr = te = 10ps Vin(3.0V offset), 500mV/div tr = te = 10ps
| i i «

Vout(3.3V offset), 100mV/div
Y, -

Vout(3:3V offset), 100mV/div

1A/ di

_Inductor Current, 1A/div

Time Scale::200us/div

ndietor C + 4
inauctor Current, TA/aiv

Time Scale: 200us/div

V| =3.0V & 3.6V % 3.0V PFM Ta=25°C
Vo = 3.3V lo = 200mA
Bl 8-19. L3 B BRAS I BL

V= 3.0V % 3.6V % 3.0V PFM Ta=25°C
Vo = 3.3V lo = 1.0A
& 8-20. £k BRI N
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8.2.1.3 M MIZk (£2)
2 8-5 F H 1 LATR T T A 0 B A P A e

‘ Vout(3.3V offset), 200mV/div N
Vin(3.0V offset), 500mV/di tp =tr = 10us NN NN, AN
Vout(3.3V offset), 100mV/div. )
: " ’ Inductor Current, 2A/div
JLLLLLLLL] S — LI
Inductor Current, 2A/div
tr=tp = 1ps
lout, 1A/div 4
© ®
Time Scale: 200us/div — Time Scale: 200us/div
V,=3.0V £ 3.6V £ 3.0V PFM Ta=25°C V,=4.2V PFM Ta=25°C
Vo = 3.3V lo = 3.0A Vo =3.3V lo = 10mA % 2A & 10mA
B 8-21. LRk A B K 8-22. SEBRAMIRL ( K )
. A ) A
Vout(3.3V offset), 200mV/div Vout(3.3V offset), 200mV/div
i i e N N N NN \I\I\'\I\I\l\l\f NSNS NSNS NSNS ;\\\MN\\\I\I‘
A - Inductor Current, 2A/div
Inductor Current, 2A/div i
ol Ll 1] INNENEEE L] | Ll
tr=tp = 1ps tr=1tr = 1us
lout, 1A/div N lout, 1A/div N
. Time Scale: 200us/div Time Scale: 200us/div
V| =3.3V PFM Ta=25°C V=26V PFM Ta=25°C
Vo =3.3V lo=10mA % 2A % 10mA Vo =3.3V lo=10mA £ 2A £ 10mA
K 8-23. fAIRBESNAN. ( FEE/AE ) &l 8-24. B BRANN. ( FHE )
_ : |
Vout(3.3V offset), 200mV/div \ Vout(3.3V offset), 200mV/div ﬁ
: ‘ m, N\———-———
Inductor Current, 2A/div ‘
Inductor Current, 2A/div e
tr=tp=1ps
' tp=tr = 1ps ‘ N lout, 2A/div
lout, 1A/div «
i g
5 — Time Scale: 200us/div i — Time Scale: 200us/div
V| =3.3V FPWM Ta=25°C V,=3.3V FPWM Ta=25°C
V0=3.3V |O=O.5A§2A§O-5A Vo=3.3V |O= 1.0A & 3A £ 1.0A
K 8-25. i BRAMIS. ( EEFE ) &l 8-26. fERBRANIN ( MEE/FHE )

20 FERIFIRIE
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8.2.1.3 M MIZk (£2)
2 8-5 F H 1 LATR T T A 0 B A P A e

. A

Vin, 2.0V/div tg = tr = 50ms
+

Vout(3.3V offset), 100mV/div
— |

Inductor Current, 1A/div

Time Scale: 10ms/div

A ]
Vin, 2.0V/di — T tg = tr = 50ms
/// &
Vout(3.3V offset), 100mV/div

Inductor Current, 1A/div

I —— -

Time Scale: 10ms/div

V=20V % 5.5V & 2.0V PFM Ta=25°C V,=2.0V £ 5.5V & 2.0V FPWM Ta=25°C
Vo =3.3V Rioap = 10Q Vo =33V Rioap =10Q
A 8-27. & ¥EH (PFM) &l 8-28. & B (FPWM)
W < ¥ <
Vin(3.0V offset), 500mV/div | tg =t = 50ms J Vin(3.0V offset), 500mV/div tr = te = 50ms
Vout(3.3V offset), 100mV/div @Vout(4.0V offset), 100mV/div
Inductor Current, 1A/div Inductor Current, 1A/div ;
A TN s s s O
Time Scale: 10ms/div Time Scale: 10ms/div
Vi=3.0V % 3.6V £ 3.0V FPWM Ta=25°C V= 3.0V %E 3.6V E 3.0V FPWM Ta =25°C
Vo = 3.3V lo=1.0A Vo = 4.0V lo=1.0A

B 8-30. k13 ( FPWM , 2& i TFHERS )

& 8-29. £kBkiTH ( FPWM , SE&LTEE/FERE )

[1 ]
M VOUL(3.3V offset), 100mV/div ‘

. _
Vout(3.3V offset), 100mV/div

Inductor Current, 2A/div

Inductor Current, 2A/div

A 8-31. fiFH# (PFM)

lout, LSA/N __— tx=t = 50ms lout, 1.5A/div =t =50ms
= ‘ \+_ o |
Time Scale: 10ms/div Time Scale: 10ms/div
V,=3.3V PFM Ta=25°C V,=3.3V FPWM Ta=25°C
Vo =3.3V lo = 0A % 3A & 0A Vo =3.3V lo = 0A % 3A % 0A

A 8-32. fiF i+ (FPWM)
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8.2.1.3 M MIZk (£2)
2 8-5 F H 1 LATR T T A 0 B A P A e

[] Al T
EN,2V/div EN, 2V/div
«| &
Vin, 2V/div Vin, 2V/div
Vout, 1V/div Vout, 1V/div
Inductor.Current, N ‘ | ] bt Inductor.Current, WNMMM‘MMM
_1a/div o M\HH[ I | 1] IM 1A/ |
Time Scale: 100us/div Time Scale: 100ps/div :

V,=3.6V PFM Ta=25C Vv, =
Vo = 3.3V Rioap = 33Q Vo =

K 8-33. HBHE (RBiE)

3.6V
3.3V

& 8-34. EahE Y ( EHNER )

PEM Ta=25°C
Rioap =3.3Q

[]
Vin, 2V/di

A

Vout, 1V/di

<

=3

Inductor Current, 2A/div

X |

Time Scale: 40ms/div

V= 3.6V PFM
Vo =3.3V

B 8-35. i iH B

T

Ta=25°C

8.3 HJRAH AL

TPS63822 Fll TPS638221 ¥ it At 1.8V £ 5.5V K EIR H IR LG E N ia4T. a0 s N\ s e B 284t J L s
K, T @ AP &S M ARSI — E R E R . KREEEEN—M AR 47uF BIEHEER,

8.4 fil7
8.4.1 /G #5H
N TR RKIESATFRIERE | IEHIH) PCB A Jm b ANAT b o TSGR LA J A J50

ek AN AN A SR SR IL A PR, |, DU R PR E b/ A At A % T A
FELLA AR /N AR 28 R RS N LI, K foe N U A B L as R A B XK TR T4 i

e

o

LR¥E PCB A £k A1 98 , DA SE KRR E Hb /N 25 A= H BELRT FRLJEK

ERR) FB FIREIIAGT &2 fE T A 4k . 1hiXEeA 2k 35 LXT Al LX2 F5
fFFHLLR PCB JZHE B 454 ( BRIILEH ) -

- 12 (TE) - rE ot T BIEAG 2

- H2RE(HWER) B

- BIRFE(HE) ES

- AR (JEH) - Bherm

N o
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T 8.4.2 on T Tz s Zeh i A DN (1) PCB A R Bl .

8.4.2 A hl
L1
S S o ) B S
' CIN CDUT ' '
- e = L
C Cour Cour
[orirel
[oftel[ofirre]
Blue line represents
trace on bottom layer
& 8-36. TPS638221 F41E W PCB #i/F
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9 BRAFF SRS

9.1 BT Hr

9.1.1 E=77 B =W

TI RAGTHI S5 =5 P2 S BR S5 HME 2, ASBEA R 272 i BRI 45 SRR (038 PR SR A AT, R REA Rt
K7 AR 55 B S AT T P2 SR &5 — 2 R R BA T

9.1.2 E=7 7R B FH W

T RASE == RSB MG S |, AR RS B35 5 BOIR 45 s AR 18 103E F MG e A AT, ANRER it
257 S IR 55 B B AR T S IR 55— i R s A AT .

9.2 IS FF

9.2.1 RIS

TE 2 [ DL AH SR

o fEJNACEE (TI) , TPS63820EVM /' 51

9.3 BT EHE A

NSO BN |, 15 FHE t.com EREEr i SO st Ay #EATIEMY , R ATRE A i £ B 5 di
. ARESEMGER , WEEEM DB SO P RS BT e .

9.4 X HIE

TIE2E™ P iin R TRIMEESH TR, W HENE KRG HE, LRIt &, #%
DA 2 e B LR, SRAS T B PR BT

BRI AR A DTS ISR SRt XSSP EIF AR TI BRI , IF BA - Bk TI A 3§31
T IAE I 2K

9.5 Htr

TI E2E™ is a trademark of Texas Instruments.

A b 5% B BT & I =

9.6 FHH R ES
BRI (ESD) SR IX AN 2R G . ZE AR (TI) B BOEIIE 24 i T 5 B A BT A SE R G . G SRS <3 IE R 0 b R

A R SRT | A SR SR B

m ESD MR/ NE FERUNIMERERR S , REBAIRM M. F%E LR S ATRETE R 52 2110 | K2R NIEw Mm%

B ] B 2 EUARAF 5 R A IR AN H A

9.7 H D& HI$ER

BT IR, FERFSEIRAT S [ 7 55 A LAt A BUFHLA BRI OL T, 8 5% B BUH s F i R 1V
W, AN S O R IR 5 R 9 R 5 AR AR DR 355 (T ) WAL AT 7 i BB R Bt ( an S ] R AL A
FUEHLZEBIRTE L), BAEEAE , sz Hopthod A I SRR i FROAE T 32 4277 iy, B SRBOR AOAE T B3 ity )
B Y 31 5% [ B H A AR SR A R ) AR LE AOAR T H 3t

9.8 RiER
TI RiE% RARIBREG R T ARE . 1 F R AR E X
10 BT sEid %

T o PARTARAS B DURS T e 24 BT RiCAS 1) SRS A [F]
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% PACKAGE OUTLINE
YBG0015-C01 DSBGA - 0.5 mm max height
DIE SIZE BALL GRID ARRAY
BALL A1—
CORNER
D
0.5 MAX N
)AL SEATING PLANE
0.195
0135 [ ]o.0s[c]
D
c D: Max = 2.049 mm, Min = 2.009 mm
SYMM
[1.6] - — E: Max = 1.277 mm, Min = 1.237 mm
TYP
B
[0.4]TYP
* A
o8
[ 00750 [c[Ale]
4231460/A_01/2025
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YBG0015-C01 DSBGA - 0.5 mm max height

j

DIE SIZE BALL GRID ARRAY
4)TYP
15X (¢ 0.23)

(0.4) TYP
SYMM
¢

D

O
O

é@@ﬂ}@@n
OO0 OO O

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 40X

0.05 MAX 0.05 MIN METAL UNDER
(©0.23) SOLDER MASK
. ﬂ

\
SOLDER MASKJ EXPOSED EXPOSED/ (0.23)

OPENING METAL METAL ESE?JIEI\TGMASK

SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4231460/A 01/2025

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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YBG0015-C01

EXAMPLE STENCIL DESIGN
DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

(0.4) TYP

(R0.05) TYP

3

SYMM
¢

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 40X

4231460/A 01/2025

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TPS638221YBGR Active Production null (null) | 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM - 22U

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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