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TG RTER NI (BRAES AU ) ()

B/ME mNE BAf
Vi BINHLE (VIN, LX1. LX2, VOUT. SCL. SDA. EN. ADDR ) @ -0.3 6 v
V| /NF10ns BHNHLE ( LXT. LX2) ) -0.7 8 V
Ty TAEEER -40 150 °C
Tstg A -65 150 °C

(1) BRI X RAHVE (E IV RIER |, TRES S AE K AT IR . REAESONRIAUEE | FEARIRE SR BT s
ST A BAEAT HA 26 A T BRI I ABAT o AR I ) A48 00 B3 K UE 25107 1 W7 B 2 M0 2 AR IR T S
(2)  BRAESAUN , ST A U 2t i Dy S e

6.2 ESD &%
Gi=A LV DA

V(esp) [ G NHTE R (HBM) |, 754 ANSI/ESDA/JEDEC JS-001(") +2000 \%
V(Esp) e FEHLSS R (CDM) |, #74 ANSI/ESDA/JEDEC JS-002 hriE @) +500 \%
(1) JEDEC 3(#4 JEP155 5t : 500V HBM REfS{EFRUE ESD = HIMAR T 24477,
(2) JEDEC #% JEP157 f5ili : 250V CDM fit g fEbrifE ESD 5 HIAE N 24477,
6.3 BIBIT &M
1E HARIERGRAE T W TARREIE S ( BRAEA A ULE )

B/ME  WRME BOKE| B
\4 AL Y L 1.8 55 \Y
Vo i HUE 1.2 55 \Y
lo i LR @) Vour=3.3V, Viy = 2.6V 35 A
C LPNEERAD) 5 uF

Vour=3.3V, Viy = 2.6V
2 (1) ouTt » VIN )

Co i L P 2% o< 9 14 16 uF
L HL 390 470 560/ nH
Ta AR ST N 1 AR Y -40 85 °C
Ty TAESSEE -40 125 °C

(1) BT ERNE R A A .
(2) AEHAHREE AT, %A R BRI AR RO B AR . P e SR IR £ I P R A RE A T RE RS SCHE R OK A AR
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6.4 AMRER
TPS63820
Ffhr() YBG (DSBGA) 08
15 5|
Roga LE IR 83.5 °C/W
R0 yc(top) SEEATE (T ) BB 1.4 °CIW
Ros 45 %2 R AR AR 21.6 °C/W
byt S B THRRHES 4 1.4 °CIW
bs 45 %2 W R URFAE S 4 21.6 °C/IW

(1) BXRBEBIERHEZEL , SRR 1C BRI bR R Tt

6.5 HS R
T;=-40C £ 125C , V|y = 2.0V £ 5.5V, #AMEENAE Viy = 3.6V, Vour = 3.3V H. T, =25°C &4 FIMERE ( BIERE
B ) .

Py \ BIRE A \ BME M B B
YR
Vin AN FEL 0 1.8 55 \%
ViTs IEA UVLO BRI HL R 1.8 1.9 2.0
Vit 1 UVLO BIf 16 17 18| Vv
Vhvs IRV HLE 200 mv
Vin=3.6V, Vour = 3.3V, Ven = 3.6V,
la TN VIN (R it JEFF 5% , ENABLE f7 =1, T, =-40°C & 23 4] A
85°C
Vin =36V, Vour = 3.3V, Ven = 3.6V,
la TN VOUT [y i JEFF3% , ENABLE f7 =1, T, = -40°C & 0.3 11 pA
85°C
lsp PN VIN [0 i \T/:N: ?’fgﬁc’ \;?‘égfcov »Ven=0v 03 25| WA
o 58
Vire It A MU PRy 082| v
Vir- i i A B PRSIy 0.33 v
Vim PR LR ADDR 0.6 v
VoL 16 T4 L e T SDA 0.36 Y
™ LR E NI ig:s‘RSDA‘ \fig,ﬁﬁ;g Vappr = 1.2V, 0.01 01| pA
I IS PN ig:s‘RSDA‘ \fﬁgésﬂﬁg Vapor =0V, 0.01 01| pA
Is N B L EN Ven =0V & 55V 25 30 nA
Ren EN 5| I $z B FH 25 EN = fKHF 800 kQ
hERL
Vo i H AV ] 1.2 5.5 \%
PWM 2T , 2V < Vour < 3V 1.2 1 %
ff L TR PWM 2T , 3V < Vour <4V -1 1 %
PWM IZ{FRa , Vour = 4V 1.2 1 %
PFM 4t — B fik PFM J&47 0.7 15 25 %
BT L R ) CURRENT_LIMIT = 00b 5.7 6.5 71 A
S 1A BT 5% B AL R ) -4.0 -3.3 -2 A
IR LA HYS_CURRENT = 00b 800 mA
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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

YL ) o
E =8 R %KAM BAME  BEE RKAE| B
) % FEAM (72 00 MOSFET 53 HiL B 1.6
WEFE D Rosion) : ‘
B JE M OIS 10 MOSFET 538 Hi bl 155 -
FHHE M = MOSFET 538 s B 1.6
THEM Rps(on) —
FHEEMI M MOSFET 53 s fH 15.3
likg VIN Z LX1 {3 i3 'E_ﬁSOSNEDéSY'C“‘ =88V Vi =0V, Ty = 0.03 4l pA
Ihe VOUT % LX2 itk s EN oD ot =58V, Ve =0V Ty 003 4 A
lig LX1 % GND HiIHR ik S GND, Vix =558V, Ty= ~40°C £ 0.02 4 pA
lig LX2 % GND il i NS OND Ve =58V, Ty = ~40°C = 0.02 4] A
IpiscHe i HH B LA Viy = 3.0V 160 mA
s 2
tss R B A SS_RAMP[2:0] = 00b 0.2 0.3 04| ms
taen) HE{JN@%LH*HJ:FI‘JJ:%?’&E%EH R AR 46 2 8] 200 uS
A A S0 I SR 24 kHz
SLEW = 00b +1
SR s U V00 P R SLEW= 010 15 Vims
SLEW = 10b +10
SLEW = 11b +25
R
V1+vP) N OVP BRIE & 5.65 5.75 5.95 \%
i\ OVP it 100 mv
V1+0vP) it OVP BIME LR 5.65 5.75 5.95 \%
it OVP Fiii 100 mv
VPG_TH_rising b T i F Y R R 95 %
VPG_TH_falling T B f PR IE R BRME 90 %
W2 T I [ 2 mS
W2 K 42 11 B ) 74 mS
FROC T B AL Ty b7t 165 °C
PO IR i 20 °C
6.6 B FE R
TE A &5 5030 FEURA 2 05 1y B 050 B Y el P A5 ( BRAE ST A U )
2% WA BAME HREE  &KNE| B
P 0 100
fscL SCL iz PRI 0 400| kHz
PR + 0 1000
PR 4.7
tLow SCL I (PG H 1 3 PR 1.3 s
P + 0.5
PR 4.0
tHicH SCL iy e i~ PRIFAE 0.6 s
PR + 0.26
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6.6 RTFFER (42)
TR 44 9 R AL L 9 P L Y AR (W E A T )

28 WA B/ME MBI BAE| Hf
FRUEA 4.7
tur 158 LA 30 5 2 AT () S 2 2 PR T ) PRI 1.3 us
PR + 0.5
FRUEAF 4.7
tsu;sTa A E B G A g LI ) g 0.6 us
PR + 0.26
A . A 4.0
tHp;sTA éiﬁl‘;)ﬁ'zﬂﬁ%#}ﬁﬂ@ SEE U 0.6 us
PR + 0.26
FRUEA 250
tsu;paT H ST ] PR 100 ns
PR + 50
FRUEAR 0
tHp;DAT HAE ORI ] P 0 us
g + 0
(ARG S 1000
t; SDA FI SCL 15 f#y LT A PRI 20 300 ns
PR + 120
PR 300
te SDA HI SCL 155 1) BRI A PRI 20xVpp/5.5 300 ns
PR + 20xVpp/5.5 120
FRUEAR 4.0
tsu:sTo STOP 4 {112 37 1 [ PRI 0.6 us
P + 0.26
(ARG S 3.45
tvp;pAT B R () PRI 0.9 s
PR + 0.45
A 3.45
tvp;ack HE A SR 7] SLY S 0.9 us
PR + 0.45
FRUEAS 400
Cp B BRI AT PRI 400
PR + 550
tw(vsEL) VSEL ikt ] VSEL = & Tl B T 5 s
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6.7 JLRURR:
10 0
9 Vin = 2.0V 9 Vin = 2.0V
z Vin = 3.6V Vin = 3.6V
] Vin = 5.5V ! Vin = 5.5V
— <
% 7 L:’L 7
c 6 g 6
£ 5
2 5 3 5
- c
2 4 Z 4
S )
2 3 5 3
g &
= 2 2
o
1 1
0 0
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
PFM Vo = 3.3V TfE, REATHR EN = f&H T
B 6-1. g ( BFEHEN LX1 MR BER ) SRERPXK & 6-2. KU 5 iR E Z AR A
%
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7 VE4H B

71 iR

TPS63820 Fl TPS638201 #sf1J& H A (KA FL I 0 =y R B /T I i e a o A AFSER T IUANIF 6 | RIfERT A iE
FT 264 N Y RE [R5 BYR L 40, T E B8 i N H R AN HY P 7 915 L P SIZ B0 v 0P YR A 40 o i B T AR B is AT 44
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 DIREJTHER]
LX1 m LX2

L L
VIN H] 9 J_C;J_ J_Q;J_ 9 H] VOUT

lpeak IvaLLey
= —
omes |02 aspi| | o
— —
VOUT y Y
L [ ] PeND
Overvoltage
Protection
ADDR [ }— Control Logic
A T T A
EN | | Output
PEAK 'VALLEY L Dischar
ge
scL Interface
Control .
SDA
Error~3 [ Veer
AGND Amplifier
Clamp
7.3 R
7.3.1 )P HSEBE EE
AR R IBAT A B ANE RGN R T R . N IRIREIZAT |, AR (1ESRE T7-1) .
Boost Buck-Boost Buck
Vi< Vo V= Vo Vi> Vo
. .
Hysteresis Hysteresis
B 7-1. FFRT7 Rk
10 R 15 Copyright © 2026 Texas Instruments Incorporated
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7.3.1.1 BEEEAT

V> Vo i, 8RR S B R R 48 20
« Q1 &HFK.

c Q2GR

* Q3 KARMW.

o Q4 KATIH,

EZE 7-2, EREEBATIHE, —NMIFRBEIAEEPIAME « T, K.
lpeak IvaLLEY
. Qa1 L
Velyl > b
,_ -
j— 4 Q2 —_— Co
i
e,
On phase
Off phase
B 7-2. REFFRECE
7.3.1.2 A EIEST
BV <Vo i, SRS TR #5250
Q1 /KARIE.
Q2 ik AKMr.
* Q3 EHK.
* Q4 EEGA .
WK 7-3. ETHEBATHARE, — NI RE AR - 3l K.
lpEAk lvaLLey
L Q4
o iV Ty [ Y )
— Q3 :: L _l _—¢C
—_— 1 7' —_— (¢]
e,
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
BNl s
= J Q2

N

On phase
Off phase
Commutate phase

B 7-4. BERITHETTRECE

7.3.2 PFM =77
T IRTEZMIBAT A TR | Zas B s Mo s s S Ak o8 PR 1 (PWM) 4 2K 50 H FLIR R #O ik i
FiEH (PFM),

© (£ PWM AT HIE] , iZ& A FELIT IR AT R A b, DU i k.

* (£ PFMIZA7IA] , iZ 8 0F DLk AT IR0, Hbk o Z IR AE S8 AR A HEATIT SR BRI BRI BL . PFM I8 4T 4
AT R R R AR, BN Za AN AT IR ORI, AR AT RARFE | I H AR BSR4
FI, TR T i S TE . LB RE R 22 IO A5 O HH PR 5 TUE LR PEM BRI FR SR T LA

TH A EE, 15K Control Z 788 H ) FPWM £ % .

& 7-1. 5] PWM 548 BB A 14 5E FLER

RS REBITEA
IR T IR PFM
THETDIRE T IR TE 5+
B R S PWM
W 25 J82 i PWM
it R B0 S PWM

7.3.3 HEERET

7 PFM iz 4708 , FFoe (8] BRI (] i 4T 4 AR e i A8k .t THI8 % 5 g — 1 A P & FeL 2 2% 2 T L UL 2
2 RIS AT /M N2 SR RS . iZas i A B R Th e | Al am b FF o vl Ys . Ea
S EBRIZAT |, 15K CONTROL 27741 ) ULTRA_SONIC 7 B N 1. HEVER , JAERMI T S HBEEE
PRI, A E T R L OR 2RI

7.3.4 ## PWM 1517 (FPWM)

FE5R ] PWM Sz AT 8], IZ8HAE P A 24T 56 TR PWM. %é RS AT AL |, 2] PWM 3247 B AT ARG
(it PR IS SRR S PR S N, (LR AR A O R ARG (ISR 7-1) S

HER , e e B s R ( BPTE S i OB B B EIE FIRAS 2 0T ) Jdl5ES] PWM 21T
5 sEE PWM TR, |, 5% Control 21228911 FPWM 7% E K 1.
7.3.5 £4% PWM 3577 (RPWM)

AR A M TR PWM SBAT |, 2488 AR SN 2 f R 1 ST 1R) A — Ayt H o 0 28 g — M e IR I, 2 DAa ]
PWM B3z T iz HEE AT AT, BIhREIRA T, (B0 ORah 25 T I 5 DL 3242 07 3 Ay e vl S )
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TR o W SRAZ 3RS FBE R N IE4T BLAE R PWM | T2 384T0 1% 06 24 42 ) IS oo i 4 P i HH v
JEEIRIE , PUNER BGUT , Sas iR (ESHIET7-5) .

LH AR PWM 1217 |, 5% Control FF 424+ 1) RAMP 71 & 1. ZAER R PWM 1217, 1% Control 7 1%

#) RAMP 5% .
Forced-PWM / JT —= Vop
Ramp-PWM
P - VO(1)
Power-Save IC —= Vo
Mode

Vom
B 7-5. #3 PWM i&17
7.3.6 #4F1&55 (EN)
EN 5| T )5 125 #e1F
« M EN SRR TR, 2R R
« 4 EN 5 AR TR, 28Rk
Control 7777 #% ] ENABLE £ J3 I A5 e 28 i (1520 778 ) -
RT1-2. BB HEMER
HEESI (EN) fid-Yod BERA RS
0 X PR T AR A Stk B4
1 0 R LS ik B4
1 1 B WO d bt et

7.3.7 X/EG{E (UVLO)

RS RAE T oRW s, W 2R VIN SIS B . UVLO R 1R B s 4 4312817 . UVLO lfE4%
PR AT WA e s F R s o 2R VIN SR E R B RAIR T UVLO It BRI , e ds i i 1kis4T . R VIN 5
JE_E B R YR R R S B T UVLO ETHBIE |, Fesds ik s AT .

7.3.8 #55)

M N E ST UVLO 18 H EN 5% 0.82V LA LR | st & a HiZas k. — HiZas4HR %) ENABLE {718 =
1, e IHERIES) .

R T RATRE /N JE B T TRD (A TR R R A A e R b, i g B BOA S ThAg . #OUE S A AT E T CONTROL2
AAEERH ) SS_RAMP 73T E . HEHA SN 300 us , F KA st [E]A 7.5ms.

RS T 1.2V I ST 56 H I PR A 4 3 A

7.3.9 ZiEBIEHT

ZAF B SRR (DVS) Ak , AITEEAT WA A2 45 05 U it L . 181 7-6 B TR 12C BEM TR
FHorp—A> VOUT & A7 a5 1 (0 i A AR OIS P 1o AR s e mT URSE I 1) 1 At vEL R AR ) 52 Bt P 9
fHOL , JELL 256mV BB ARt e sl 2 H AR . I Control 2547 &5 1 2 A2 SLEW SHCRIE S 1Vims
% 25Vims Y A PR 2 —.

£
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, Write 48h \, Write 38h \|
Y to vouT1 /* to vouT1 A
—» l—t —» l—
! . - 30V
Vour E/ :
28V
[3.0 — 2.6|
r — Y — SR

Where SR is the slew rate set by the SLEW bits in the CONTROL register.

& 7-6. [ 12C ¥ O DVS B F

7.3.10 R T)BE

7.3.10.1 Sy LRI (IVP)

TERIZAT MR, HL 2 AR A I 50 HE gt i e A\ g o 1201, 2480 HE BB R B H s H. VOUT 5| A1 A B HE
AT VEN LRI, 7R Bh S H s IR 1 1R AT BE 2 HH B0 Fh M S i I T B N g TR ER R . AEIX RPN, WSRO AR
AEE ) H R VR TCVERE N FEIR , VIN BB i s R T RE S A 2 4 il st BTt

AT RN BB AR FRAE UVFTE R A, R VIN S LR BE KT 5.75V , e B E LS. 24 VIN 5] R
R T 5.65V I, Z8F4 B3 BRI IET L.

RABMNS LSRN, 283 F 2B E Status 547431 HT VIN_OVP 7. NI EAA(ERS | %8s F i
B VIN_OVP fir.

7.3.10.2 #rih R R (OVP)

XIS B I R Thae | PTG BRI SRR . 2 VOUT 5| i b iy v ik 1) % i Fe R BRI 5.75V
B, AR I RE 28 P B 28 Th R Al o35 i A =BT, 24 VOUT 51 BRI HEAR T 5.65V i , %84 H
T RIFIETT R . RAK T KRR | Zas 4% 8 Status ZAE2eH 1) VOUT _OVP 7. 4% i 5 &A1
EAERS | Za8 2R VOUT_OVP 1.

7.3.10.3 HLIRPRFAF T IR AR

s B AL B PR E A R O IR . MR A IR BR I R, Za S W E Status FAEERTH) OC
o it FHANFAAER | ZisE2iER OC .

TS MR P ThFRFER , NI EIRE . R ZB[ G, oW re S sy . JiZds A H
Ja , PR DIRE S FR BT s . RIL , TR ISR, a4 ] CLZEV 20 5 THE 19 #2 A e 1
FH W

7.3.10.4 ¥y AR (WLt )

1% i HE N W S A Rk s I e A B AR . E st Rl R, izss b A is R . R A R AR
S EERT 1.2V B HERRE M A IER 2ms 5 , ZasEatekWitx 74ms (085 ) |, AEEERAE
8. Wraki G B 170 far B 0 Bt SRR R b B E L RS SRR . 2R A R R R, RS E AT
Status & A7#s I SC i,

7.3.10.5 #hr

e B RO TRE |, AIfEZS I T 165°C WGP Heas . M5 T 145°C i |, Za8 S H K 5 sh T 8 e
B, BRI BOIRAS T, A E T 12C 4 6 A S AT U S ON

MZ BRI B KRR, B oK Status FAFEESHH TSD Ak BEN 1. Jid HEHAEATER |, ZHaFa26
TSD fiEZ.
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7.3.11 BEIEF%

ZasfF RA BIRIEF IAE , Wi DC/DC ¥effedsfin 2 B A TR HORAS . 4%t R i TARAR B 95% I, %
SRR B R IEH AT 2k  H AR T AR FRAE R 90% I, 1A 2o I 3 e AN 1E 5 2% A

LA R A IE W AR | %8840 Status ZAERS T PG AL E N 1. SAEAE R IE W S0 | %8st 40
PG fiiis%.

7.3.12 G EBHF

TEZ B S IIA] | S N i 55 0 o S BT o 6 i 5 e N i 2 D P 3K ol BT AT I A e L A DA B S S A 1 B N S
B BN S 3 1 B L i o

7.3.13 #H

TPS63820 1 TPS638201 & tAHJE FHiH it , LAMELE EN 5| AZEAK T8 ENABLE BN 0 A
EN_DISCHG f7 ¥ B A 1 I H PR i s o s oh g ml L e R T B i P AR 45 0% . an SR AE F YR 22 B 2
SE A A R UL S AE T R R ThAE |, DR A SRR E 2 1 22 AR P A ) e AR i (] ) S AL VA %
%,

R I BE 4 8 EN_DISCHG (A7 .

24 EN_DISCHG % &~ 1 Itf , TPS63820 Al TPS638201 it £x7Efi & VIN UVLO T F& 1 i H At 5 s o i F
H g 2 R TAE S VIN T4 K4 1V,

7.4 FrorgeE R

Zas A PIRhRERE « RIEATTIE . 24 VIN SRR T UVLO BIEIF HLIF EN 5 B8N T2 8w BT I
ZasFEA TR 2 VIN 5 E A HRAR T UVLO BifE EkIE EN 51 BN 2B AR fE P I, 88 AR N S A

B
V> Vir, && < j Vi< Vi ||
EN pin = high EN pin = low
[ off ]
& 7-7. 4T
7.5 it

7.5.1 FfrEEOWH

I2C /£ H Philips Semiconductor ( #. & NXP Semiconductors ) JF AR ML 170 (EZS M NXP
Semiconductors , UM10204 - (1PC &ZEHFEFIE I FH) ) « RMEEHEHRL (SDA) R £h%k (SCL) LA K i
CERI . Mg NIT  SDA Il SCL Ze#litihim. A 12C M2 (-l JFJ% /0 51/, SDA F1 SCL i#
3 12C B4k, fEhIE A QB RS aEEE 5 A ) FEhla gk . Bhlas 6574k SCL 5 5 gt
g%ﬁ@%ﬂ%E%Fi?ﬁ%%&%&%&ﬁﬁﬂﬁu%M@%ﬁ%#o H bR 2% 70 42 1) 28 S8 1R ) N i@ s R gl R 1%
ZAE R B AR |, IFH 3R 12C B AL N BE AL

« Fr#ERE (100Kbps)
+ P (400Kbps)
+ Pud+ B3 (1Mbps)
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AR DN T IR B RS E A K 2 BT RE AT RE W8 AR 4 IR I S R g R BT . R B LR R AR AE
Vitspor) WAL, WG N B2 RIFAE.

AR R PR AR B AL S D e A ) BRIE , A SRS PR a2 80 A far PR Oy FIS B iZae i 7
BTk ASSCRF 10 Az - Ak A T L.

AT RS 12C DIREIEM R AL , TI @ 12C 4514 3575 SDA Ml SCL B EWIEINZ )5 | 7£ 12C B4k
B AME RS

7.5.2 LR, BRI REY B )

P AL P A B 4 K B HAR FH. FSBh A PR SCL N BT 7 SDA 25 b % M s IR Rt | 10
€ 7-8 Fii. FTA 5 PC HeA I A 2 n 2 4 1

NN T

|
|

S . P
[E—— [E——
START STOP

Condition Condition

B 7-8. BB A AE L&A

PEHI AR 5 77 SCL ikt , IFAE SDA 2k bR 7 A AU S N J7 A Ar RIW . FERTA e | ) 820
RS . A RCEE 2 1F 225K SDA LRAEI Bl bk 1 P AR RIS ASE (TS IEL 7-9) o T s R 4%
A ACE R | RS YA e bk BEAT LA, A BAT UL ECHhE ) B Br a4 2l £ 56 LA SCL I
A P R SDA ZORAERUIN (ESRE 7-10 ) o RN BNZA AR | E] 8 A S S B AR

PRI B2
DATA / i >< i

« TN TN

Data line stable; Change of

1
|
| data valid data allowed

B 7-9. BiTEO LKA

Petl g 210 SCL AN, DUE A B ARasfF % 5l (RIW f4 1) BN B ARAF B8 (RW f240) &
TEAT— RIS I T | S 20 75 B A R R L AR o R | WA 2 7T e S AR S e 2 | LA e
T — 77 U . 9 A RHUR A S 8 NEURALA 1 ANFIARL , AT ARSE Tk 4E

HT RS SRR BRI T, S I e SCL 44T P31 SDA 48 M5 HL P R R 7 A 43 1k 21
(HZHE 7-8) o 4 SCL AT EiHI PR, SDA £ F bl A o F 51785 P (0 e S B AU 28 9451 15 -4k i B
W2 AR . BT S 12C Je SR R A AR B 1L . B LT | T S PR i S 2
CUREI , JFSERBI& M , B R ULRE L

SRR A R H (1 A A bk S OB 2> 3 8052 00h.
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Data Output by |
Transmitter :

Not Acknowledge ﬁ‘

/

Qe
Data Output ”
by Receiver

Acknowledge

SCL from ! |
Controller _:w /?\_/:\_
| | I
| | )7
|
|

|
1 S T
L

START Clock pulse for
Condition acknowledgment

& 7-10. 12C B4 ERAIA

R
! 1P
| S—: : T +
| |
| ! ¢ ! |
: | MSB acknowledgement acknowledgement I sr :
| | signal from target signal from receiver | |
| |
Lo Lo
SCL | | | |
| ! | !
! S 1 ! Sr |
LS 1 2 7 8 9 1 2 3t08 9 psr
: or , : or
LS ack 1t ACK L P
START or byte complete, clock line held low while STOP or
repeated START interrupt within target interrupts are serviced repeated START
condition condition
B 7-11. B
7.5.3 I°C Z#7/75)
BB AL
© BEhF

o HH PC T B
o AR ML
o Ml

N T NIRRT, %S AL BB ) vy HLP U TR0 K SDA ERBRFAR . A e iR e — D 1T 2R I

BIME 5 N BT T

1] 7 L[ 8 1] 8 Lol
| S | Target Address |R/W| A | Register Address | A | Data | A/A | P |
|:| From controller to target A = Acknowledge (SDA low)

A = Not acknowledge (SDA high)
|:| From target to controller S = START condition

Sr = REPEATED START condition
P = STOP condition

7-12. fR . PREMPGE+ BT “BA” HEAhanX
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1] 7 Lol 8 IR 7 Ll 8 Lol
| S | Target Address |R/\N| A | Register Address | A | Sr | Target Address |R/W| A | Data A/A | P |

| |
"0" Write "1" Write
|:| From controller to target A = Acknowledge (SDA low)
A = Not acknowledge (SDA high)
[] From target to controller S = START condition

Sr = REPEATED START condition
P = STOP condition

B 7-13. ddE. PREMPRIE+ BT R BB Bt

18 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS63820
English Data Sheet: SLVSI89


https://www.ti.com.cn/product/cn/tps63820?qgpn=tps63820
https://www.ti.com.cn/cn/lit/pdf/ZHDS107
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS107A&partnum=TPS63820
https://www.ti.com.cn/product/cn/tps63820?qgpn=tps63820
https://www.ti.com/lit/pdf/SLVSI89

13 TEXAS

INSTRUMENTS TPS63820
www.ti.com.cn ZHDS107A - MARCH 2026 - REVISED JUNE 2026
8 A A7AR it
8.1 A AR ULEA
8.1.1 F i Mg
Hiht BT FREBREW =Y
0x01 P Pt 2517 2% L
0x02 RAS RETIH 3|
0x03 DEVID DEVID %1732 3|
0x04 VOUT1 VOUT1 %1758 |
0x06 CONTROL2 Control2 %17 5% L
8.1.2 #7748 CONTROL ( #F#7#444F : 0x01 ; B : OXEO 3¢ 0x40 )
IR [B] 27 A7 25 B
# 8-1. 1752 CONTROL #3,
7 6 5 4 3 2 1 0
EN_DISCHG EN_SCP ENABLE ULTRA_SONIC FPWM RPWM SLEW([1:0]
R/W R/W R/W R/W R/W R/W R/W
W RW=1{/5 ; R=RiE
% 8-2. %775 CONTROL F B8]
it |FB KE | BhAL UiEd
7 |EN_DISCHG RW |X Ja H 4 o s gg .
0 : ZERf e Thee (&M T TPS638201 )
1 3 H4 B IRE (3E T TPS63820 )
6 |EN_SCP RW |1 JE A L B AR (M2 )
0 : 2% % i R s AR
1: BHMHBEERY
5 ENABLE RW |X AT I AR BT
0 : M 281217 ( TPS638201 KIJ2 3 )
1 B #IGET ( TPS63820 H/EZ)HE )
4 |ULTRA_SONIC RW |0 A% R AR N T R
0 : ZEHBEEER
1 3 HB S
3 |FPWM RW |0 iZ A b s b PWM Zhig.
0 : ZEFIWEH] PWM 21T
1 5 &S PWM 817
2 RPWM RW |0 AL ERIRNE PWM Zhig .
0 : ZFRHK PWM 21T
1: BRI PWM i84T
1:0 |SLEWI[1:0] R/W |00 IXEefr 5 H DVS HIRERIEE
00 : +1V/ms
01 : £5V/ms
10 : £10V/ms
11 : £25V/ms
8.1.3 77 #% STATUS ( F47#844F : 0x02 ; £t - 0x00 )
IR [B] 27 A7 28 B
# 8-3. F1EAE STATUS # 3
] 7 \ 6 \ 5 \ 4 \ 3 \ 2 1 0
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#® 8-3. FfFa% STATUS X (&)

NIL[1:0] VIN_OVP VOUT_OVP SC oC TSD PG
R R R R R R R
B RW = 35 R= Ji%
# 8-4. H{EE¢ STATUS FE B
| 7B KA | Fh L
7:6 [NIL[1:0] R 00 Fefdi .
I PR BN 46 2458 ] 0,
5 |VIN_OVP R 0 ZALEIR VIN SRS RS .
0: IE¥ET
12 W] VIN SR $ 4
4 VOUT_OVP R 0 AL~ VOUT i BT RE RTINS .
0: F¥EfT
1+ WilE] VOUT it I Sifk .
3 |sc R 0 VA B B TR RS
0: IE¥ET
1 By S L
2 |oc R 0 AL R RS HR S o
0: E¥EZEfT
1 KB
1 |TsD R 0 PR R RS RS o
0: BEIER
1 KB R
0 |PG R 0 L B E 7 B SR AR A
0: BHIFIEF
1 KU B AN IE % 4
8.1.4 #77#% DEVID ( #F#r#44F - 0x03 ; (1A - 0x20 )
IR 0] 2 77 AL
# 8-5. & 17%% DEVID #& =R
7 \ 6 \ 5 \ 4 3 \ 2 1 0
MANUFACTURER][3:0] MAJORJ[1:0] MINOR[1:0]
R R R

Yl RIW=1#/5 ; R= R

# 8-6. & 175% DEVID Bt

fr | FB KA |2 ]

7:4 |MANUFACTURER[3:0] |R 0010 LSy T bR R B AR R
0010 : FEMI4XH (TI)

3:2 |MAJORI[1:0] R 00 XLy T AR R AR A 2 TR
00 : A ( ¥I3RERAE)
01:B (B MEERA)
10 : C (A FERA )
1D ( BE=EATFERA )

1:0 | MINOR[1:0] R 00 KL HI T AR RS IR RRAS .
00 : O ( FIsh#AE )
01 : 1 ( SB—MIRENRA )
10 0 2 (B ANRERA )
1103 (\HEMNRERRA )
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8.1.5 & 77# VOUT1 ( & f7#s bl : 0x04 ; Bfif - 0x54 )

IR B 5 A7 A WL o
£ 8-7. & 782 VOUT1 1R
7 \ 6 \ 5 \ 4 \ 3 \ 2 1 0
VOUTA1[7:0]
R/W

VT RIW = B/ 5 R = Rk

% 8-8. HEA% VOUTT B

fr | FB

Shr

]

7:0 |vouT1[7:0]

R/W

0101 0100

it LU = 1.200 + (VOUTA[7:0] x 0.025)V ( i TR )

(BRIME = 3.3V )

8.1.6 #777# CONTROL2 ( #F## 44 : 0x06 ; Bf2A : 0x08 )

IR [0 2 A o LR o

% 8-9. F1£3% CONTROL2 #& =,

7 \ 6

5 \ 4 3 \ 2

1 0

SS_RAMP

CURRENT_LIMIT BB_WINDOW

HYS_CURRENT

R/W

R/W R/W

R/W

BH  RW=#HUEAN ; R=

R

% 8-10. 2 772% CONTROL FZE i BH

FB

it

Bhr

L]

SS_RAMP

R/W

00

SE S Vout Ha Rk It A 8]
00 : 0.3ms
01:1.1ms
10 : 4.0ms
11 :7.5ms

5:4 |CURRENT_LIMIT

R/wW

00

SE XA BT I LT PR Al
00 : 6.5A
01:53A
10 : 3.6A
11:2.7A

3:2 |BB_WINDOW

R/wW

10

SE SRR/ s HL S T
00 : 200mV
01:275mV
10 : 350mV
11 : 450mV

1:0 |HYS_CURRENT

R/W

00

SE SRS FLIAR -
00 : 800mA

01:
10 :
1

1000mA
750mA
1100mA
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9 N FH FSLE

ik

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

9.1 AR

TPS63820 11 TPS638201 # {1 Z LHH AR MAE . mRMEEJHEHE S G TRmARERT. KT
HF R BRI o TR OC PN A R A (E P AU PR 1 E 6.5A YL

9.2 AR H
9.2.1 1.2V £ 5.5V 5 I
L1
0.47uH
LX1 LX2
V,=1.8V to 5.5V Vo=1.2Vto 5.5V
o . * VIN VOUT * ' 4 o]
1 e I
3.3V i& czi ci Ci |
10pF 22uF 22uF|  22uF;
TPS63820 /
TPS638201
10kQ >10kQ
o—e SCL
o SDA
ADDR
GND AGND U1
& 9-1. AN F R ]
9.2.1.1 HIHER
HoRBIEH T3 9-1 A& TS5
£ 91. Hit3H
BISH 5 ~PIE
R V) 2.0V £ 55V
AT LR Vo 1.2V £ 5.5V
T th LR lo B 4A (4 V, = 3.0V i)
12C MR Vaus 3.3V
12C Bk PLig B (400kHzZ)

9.2.1.2 FE TR
9.2.1.2.1 /@A

TI 210# TPS63820 Al TPS638201 #F5 0.47uH HURSEREH . AT R ENER , FEMFHEGRERS
B (DCR) FAMECRZ S KE 1) HE B 88 o

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS63820
English Data Sheet: SLVSI89


https://www.ti.com.cn/product/cn/tps63820?qgpn=tps63820
https://www.ti.com.cn/cn/lit/pdf/ZHDS107
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS107A&partnum=TPS63820
https://www.ti.com.cn/product/cn/tps63820?qgpn=tps63820
https://www.ti.com/lit/pdf/SLVSI89

13 TEXAS
INSTRUMENTS TPS63820
www.ti.com.cn ZHDS107A - MARCH 2026 - REVISED JUNE 2026

FEL IR 1 VR AT R T a0 200 v N FH R B B K LR AR AL e O T N IRIR G DU IR IS AT 26 B R W IR L, TR E A
PR BRI 2 /0 EE L o R iR HEUGES BRI e 20% RO RLERES o iZ AR HETH BN N s AT B 2 LU 26 AR, UK
TR PR B B K
o AR AT FUIME
VAR S S SN
i R AL T O

TR RURAS IR, E e T RS A TR IS AT B ok A (B RS R RLIA BRI )

Vo-V,

D
Vo (1)

Hr

« D RNET
o V| NHINHE
o Vo N R

BTk, AR 2 T O RS A

| lo DV,
M= -D) * 2fL )

L

I FELER AR U 1 L IR

lo % i HLR

N AR AR (R A 2k b Y BB R 90% )
D NG (MR 1 THEARH )

V) NEINHE

f AFFRIE (A 1.5MHz )

L JyHE (fEH 0.47uH )

T ABREZEE RS | 5 A R AUE 20 LR RO TR R 20% LRSS .
9.2.1.2.2 3 i AT

T @M A (B ERMWE N ) A 14uF. B 22uF . 10V P& HE 25 4 2 0o s 78 7 A% i f B
ViN = 2.6V, Vour = 3.3V, loyt <2.0A. X+ =1 Vour BUE KK loyt , A=A~ 22uF B4 47uF Fagc
AAR AT AR TR . O TR AT BE AR i T O R T — AN R R (SLAYE Y 100nF ) 5EAS T
H AR IFEE | 36 %/ N B L 2R A BB A B SR VOUT 5 IAIALE . S 4 A At | N e 75 2%
HABACH A | I AR JERR = i S 20

TORARYE T 6.3 PRV BAL HAMBRAE. — RS , NEES FECE A A RN B B . i g
()34 B 32 B AE RS SRS AT R VAT AU, DR D0 vy ) P 25 4 A ALK W 24 e 2 3k o R el 5 398 B 245 e %2 B
. & 9-2 FIH T Al Aefif i AR

\|
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R 9-2. FHEANRIIR

HIAH [UF] | BB E V] ESR [mQ] ErZa=ith= s (1) R+ (A%)
22 10 4 GRT188R61A226ME13D Murata 0603 (1608)
47 10 4 LMK316ABJ476ML-T Taiyo Yuden 1206 (3216)
() WS 2 = 7 g .
9.2.1.2.3 M\ AFHEEH

T ZEWUE 5uF /NN ((EFEERME RN ) .« 10uF. 6.3V 5L 22uF. 10V P4 B 28 85 A B H e s 7Y 5
BT RN FE IR R B A e s LK | SIS R R A (B IR BN ATUF [ H A 25 Ak

RS ) -

R 9-3. UK A RFIR

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)
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9.2.1.3 M A%k
& 9-4 FIH T UL T A g & A oo

R 9-4. LFH eI M 2R B n

HaHE LB GRS G R
C1 7% 8% | 10uF , 6.3V, 0603 , % GRM188R60J106ME84D Murata
C2. C3 LRSS , 22uF , 10V, 0603 , & GRT188R61A226ME13D Murata
L1 HUERES , 0.47uH |, 7.6mQ XFL4015-471MEC Coilcraft
u1 SRR LI TPS63820YBGR PEALES (TI)
100 100
98 90
96 80
94 __ 70
Y. < 60
2y )
c 90 ‘ 5 50
S S 40
2 g8 =
=
W / Y5 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 o0.01 c 0.1A0.2 051 235 10
Output Current (A) utput Current (A)
VI =3.6V PFM TA =25°C V| =3.6V FPWM TA =25°C
B 0.2, M S bR FIIX R B 9-3. B S ARANXEER
100 !
Vout = 2.0V
98 Q 08 Vout = 3.3V
96 _</\\ < 06 Vout = 5.5V
c
S 9 > 0.2
z 4
2 90 o O
0 o
S 88 5 92 ]
w >
86 5 04
o
84 Vout = 2.0V 3 06
82 Vout = 3.3V -0.8
Vout = 5.5V 1
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. f#E
 9-4. BRSMABEZ HIX R B 9-5. SRR
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9.21.3 ML (4)
& 9-4 FIH T UL T A g & A oo

2.4 1
Vout = 2.0V
< 2.1 3 08 Vout = 3.3V
S 18 < 06 Vout = 5.5V
5 g
5 1.5 g 0.4
> >
> 1.2 § 0.2
% 09 L
g 0.6 3 -0.2 \ I
o o
Z 03 2 04
3 3
5 0 Vout = 2.0V s -06
S 13 Vout = 3.3V © s
’ 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 9-6. fARRIAHE B 9-7. LR
24
2.1
%‘
s 1.8
3
e 15
[}
3
g 1.2
[
g 09
S
.§ 0.6
17} Vout = 2.0V
0.3 — Vout = 3.6V
Vout = 5.5V
0
2.5 3 3.5 4 4.5 5 5.5
Input Voltage (V)
lo=1A FPWM Ta=25°C
B 9-8. FFHR S N R R R
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9.21.3 ML (4)
% 9-4 FHL T LATR T AR I B A A ST

] <] 1
Vout(3.3\( offset), 5 ‘mV/div ‘ Vout(3.3V offset), 50mV/div
) H uMthMMMWMMWW%w\MW
LXL, 5V/dlv S —— Cvasvev
LX2, 5V/div i LX2, 5V/div
‘\ﬂw-\w«‘ ﬂ‘f:'v\'-‘“‘ Wn‘ff o | T 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
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
B 9-9. e kA ( FHEEZAT ) Bl 9-10. RS ( FEET )
K] ]
Vout(3.3V offset), 50mV/div.
7 e — A “Vout(3.3V offset), 50mV/div-— b
LX1, 5V/div A LX1, 5V/div,
1 . i i 3 \ S L
LX2, 5V/div - - MLNA"L'_"S‘\,”[}’QI\_; 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
M 911, Bk ( BESHEET ) I 9-12. kA (MEIEITHEIEAT )
L} ‘ L]
Vout(3.3V offset), S0mV/div e ] Vout(3.3V offset), 50mV/di
N M
’LX1 5V/div . LX1, 5V/div
T Ml [T i g T atE R T LR AL AR d
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
B 9-13. e hE ( BEZAT ) B 9-14. RS ( HEEBIT )
Copyright © 2026 Texas Instruments Incorporated TR 15 27

Product Folder Links: TPS63820

English Data Sheet: SLVSI89


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps63820?qgpn=tps63820
https://www.ti.com.cn/cn/lit/pdf/ZHDS107
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS107A&partnum=TPS63820
https://www.ti.com.cn/product/cn/tps63820?qgpn=tps63820
https://www.ti.com/lit/pdf/SLVSI89

13 TEXAS

TPS63820 INSTRUMENTS
ZHDS107A - MARCH 2026 - REVISED JUNE 2026 www.ti.com.cn
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% 9-4 FHL T LATR T AR I B A A ST

L < L4 A |

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\

N
EX1;-5V/div

INREREEN RN

X2, 5v/div

R O A O L I A

~_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

® 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

K 9-15. RS ( BE/FEEAT )

Bl 9-16. FaseRFE ( 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
B 9-17. RS ( BEFEEST ) B 9-18. 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/di
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 V,=3.0V £ 3.6V £ 3.0V PFM Ta=25°C
Vo = 3.3V lo = 200mA Vo = 3.3V lo=1.0A
& 9-19. LR BB B B 9-20. £ A5 ] B
28 TR 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS63820

English Data Sheet: SLVSI89


https://www.ti.com.cn/product/cn/tps63820?qgpn=tps63820
https://www.ti.com.cn/cn/lit/pdf/ZHDS107
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS107A&partnum=TPS63820
https://www.ti.com.cn/product/cn/tps63820?qgpn=tps63820
https://www.ti.com/lit/pdf/SLVSI89

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS63820
ZHDS107A - MARCH 2026 - REVISED JUNE 2026

9.21.3 ML (4)
% 9-4 FHL T LATR T AR I B A A ST

‘ 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 9-21. LRI B K 9-22. SERBRANIRL (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 9-23. RPN ( FEE/AE ) B 9-24. B BRANEN. ( 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
Kl 9-25. iR BRAMIS. ( BEEFAE ) & 9-26. B BRANIN ( MEE/FHE )
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% 9-4 FHL T LATR T AR I B A A ST

. 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

Vout(3.3V offset), 100mV/div

Inductor Current, 1A/div

Time Scale: 10ms/div

Vi =2.0V £ 55V £ 2.0V PFM Ta=25°C V,=2.0V £ 5.5V & 2.0V FPWM Ta=25°C
Vo =3.3V Rioap = 10Q Vo = 3.3V Rioap = 100
E 9-27. £k (PFM) F 9-28. £kt (FPWM)
L] _ ¥ _q
Vin(3.0V offset), 500mV/div S g = t = 50ms J Vin(3.0V offset), s00mv/div tg = tr = 50ms
m//// T B e S \\‘

Vout(4.0V offset), 100mV/div
>

Inductor Current, 1A/div

Time Scale: 10ms/div

V,=3.0V £ 3.6V % 3.0V FPWM Ta=25°C
Vo =3.3V lo=1.0A BB &I =
350mV

Bl 9-29. 2B ( FPWM |, B2 ab FRERIF IR )

V,=3.0V % 3.6V & 3.0V FPWM Ta=25°C
Vo = 4.0V lo=1.0A BB %[ =
275mV

El 9-30. Z2%3H: (FPWM , 20 THERS )

1 i A

Vout(3.3V offset), 100mV/div ,J

uctor C

urrent, 2

Vout(3.3V offset), 100mV/div

Inductor Current, 2A/div

" tg = tr = 50ms

E 9-31. fiF T H (PFM)

lout, 1.5A/div lout, 1.5A/div T _tg=t;=50ms
C,// N I/ 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 9-32. LB (FPWM)

30 FERTFIRIE
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" A |
EN, 2V/div

A |
EN, 2V/div

Vi

S

2V/div

Vin, 2V/div

Vout, 1V/div

Inductor Current,

Vout, 1V/div

&l 9-35. HBIEE ( LR )

- | | (1 Inductor.Current, WMMMMMM
1A/div M‘HHH ! \ i HH 1A/div 3
Time Scale: 100us/div Time Scale: 100ps/div :
V| =3.6V PFM Ta=25°C V,=3.6V PFM Ta=25°C
Vo =3.3V Rioap =33Q Vo = 3.3V Rioap =3.3Q
& 9-33. HEIE (BHR) & 9-34. REIETE (EHR)
SCL, 2V/div l * ‘ SCL, 2V/div I : -
Vin, 2V/div Vin, 2V/div
+ ® +|
Vout, 1V/div ., Vout, 1V/div /
Input Current, 1A/di L -
Input Current, 500mA/div i
u Time Scale: 2ms/div Time Scale: 100ps/div
V| =3.6V FPWM Ta=25°C V,=3.6V FPWM Ta=25°C
Vo =3.3V o YR B = 7.5ms Vo =3.3V Rioap =3.3Q  #JS#HtiE = 7.5ms

K 9-36. BT (ERE)

SCL, 2V/div

[] _
I SCL,.2V/div.
Vin, 2V/div

Vin, 2V/div

v AN di
Vout, 1V/div

Vout, 1V/div

& 9-37. ZhF KT (RPWM A )

(U Iunu ‘uﬁn‘)r \C\L:J;\r\rﬁr\]\tu lﬁ{ﬂ\'\'\ T 7 Inductor Current, 1A/div | ‘ | Il :‘ I
T o) | oo AT
Time Scale: 1ms/div ! i Time Scale: 1ms/div
V)= 3.6V RPWM 2£H Ta=25°C V| = 3.6V RPWM 2% Ta=25°C
Vo = 2.5V £ 4.5V R =330Q Vo =4.5V & 2.5V

R, =3300

& 9-38. ZhHK T ( RPWM £/ )
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9.21.3 ML (4)
% 9-4 FHL T LATR T AR I B A A ST

L h ] [] ]
SCL, 2V/di I SCL,-2V/div. I
Vin, 2V/di Vin, 2V/div
E = Vout, 1V/div
Vout, 1V/div « «
1A/div

L

Time Scale: 1ms/div

o 101

Time Scale: 1ms/div

V,=3.6V
Vo =25V & 4.5V

RPWM {ii
RL=3300

Ta=25°C

&l 9-39. S HEEES (RPWM EA )

V,=3.6V
Vo =45V & 2.5V

RPWM {i i
RL=3300

Tp=25°C

B 9-40. Bh&5HETRT (RPWM JER )

L]
Vin, 2V/div

A

Vout, 1V/div

B

Inductor Current, 2A/div

|

V,=3.6V
Vo = 3.3V

Time Scale:

PFM

40ms/div

&l 9-41. f A B fR

Tp=25°C

9.3 HLIFAH AN

AT ONTE 2.2V 2 5.5V W E B ETEE WE T, WA B IRE B 2R T LEK |, T @ mbg & 5%

5 RS BRI N — R R 2 R LAY
9.4 i J5

9.4.1 Hi/G75H

NT T RAERAEIIVERE | IEHAY PCB i )R AA
o BRI R RS ST AR

R R —Fh LR BN 47TuF BIEE RS

TR BGEAE LT SR A S
LUBE KRS k)~ i A\ AT A TR o

o G AR/ U SRR OSSN BRI, R R/ LA AR TR e SR AR IO L o K RIS T vl

%.
+ {4 PCB LM% |
+ HEFILLT PCB AL ( SRS )

- AR (TS ) B LR A
- W22 (W) 155

- BB (NI 55

- B4R (RE) BT

DASE R 38 st/ A L LA LK
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Blue line represents trace on bottom layer

& 9-42. TPS63820 #3412 PCB 7R
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PACKAGE OUTLINE
YBG0015-C01 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

BALL Al—f’
CORNER

0.5 MAX

E)M—K}j— SEATING PLANE
0.195
0135 [ ]o0s[c]
108]

D: Max = 2.049 mm, Min = 2.009 mm
SYMM
[16] - —¢ E: Max = 1.277 mm, Min = 1.237 mm
TYP

15x¢°'27 7

0.23

EESENE

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
DIE SIZE BALL GRID ARRAY
4)TYP r
15X (0.23) 5 3
(0.4) TYP
SYMM
- ¢
O q> O
O O O
SYMM
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 40X
0.05 MAX 0.05MIN METAL UNDER
(0.23) SOLDER MASK
METAL
\
SOLDER MASK——" EXPOSED EXPOSED/ (2023)
METAL SOLDER MASK
OPENING METAL OPENING
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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EXAMPLE STENCIL DESIGN
YBG0015-C01 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 ©)
@ ©)
TPS638201YBGR Active Production DSBGA (YBG) | 15 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM - 22T
TPS63820YBGR Active Production DSBGA (YBG) | 15 - Yes SNAGCU Level-1-260C-UNLIM -40 to 125 171

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 TI'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. TI 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS638201YBGR DSBGA | YBG 15 3000 180.0 8.4 168 | 1.72 | 0.62 4.0 8.0 Q1
TPS63820YBGR DSBGA | YBG 15 0 180.0 8.4 1.68 | 1.72 | 0.62 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS638201YBGR DSBGA YBG 15 3000 182.0 182.0 20.0
TPS63820YBGR DSBGA YBG 15 0 182.0 182.0 20.0
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