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TPS61253A. TPS61253E. TPS61253F 3.8MHz. 5V. 4A FFE##5, X 1.2mm
X 1.3mm ] WCSP 33

1 Rtk

« 2.3V £ 5.5V KT N HIETEE ( TPS61253A.
TPS61253F )

* 2.5V 2 5.5V KN IEIERE (&3 KT
2.6V , TPS61253E )

o [EEHHEE  4.5V/4.7V/5.0V/5.2V/5.25V

o HERNKTWA FET : 35mQ LS-FET , 60m Q HS-
FET

« VOUT =5V H VIN = 3V i} IOUT ##4: =
1,500mA ( TPS61253A. TPS61253F )

+ VOUT =5.25V H VIN = 3V i} IOUT $#4: =
1,500mA (TPS61253E)

o 42pA HIENERAS HI

o A4A B CAHE HR BRI (TPS61253A)

* 4.5A T RAME H IR ( TPS61253E.
TPS61253F )

+ TPS61253E #l TPS61253F % #F 1.2V /0

« TPS612532A % i s Bh g v]

* 3.8MHz JFRfi%

o AEFEEZN PFM. ] PWM R A A 2

o RFHEIERR R

o 2% % HL RS

« 600us #Jm B [E]

Vi) U A X I LR

K7 39 1] 7 28 T T

45518 TPS61253A il WEBENCH® Power

Designer £ & & il 3 117 %

2 N

o FEEFHL

o ([EHEXTHE S

+ USB 7 HiEG A

« NFC PA 5

o HHZE 5V HEE SR

4[] VIN

3 Ui

TPS61253x 2% 4 1] LA Ay H FE i pE Fe 1 45 465 =08 FH 2 4t
MMk T E. ZafFBRfE 23v &= 55V
( TPS61253A . TPS61253F ) 8 2.5V % 5.5V
(TPS61253E) M AN IE , Al CRFHA S T it ( A
Y REEVEE ) AR . ] RAS R [
&AL 4% 45V, 47V, 5V, 52V F1 5.25V.
TPS61253x il it i e B R AR 2 3V [ HL i 32 fit &
5 1,500mA [ 3% HL I -

TPS61253x VL E Ky 3.8MHz T 54 FKiz 17,
TPS61253x n RyG AL E N H 3 PFM B, 55
PWM f X ol A . A 3h PFM R 20AT DL7E 8 6
W R RACER . i PWM is 7B ] DU T S8R
FEREA G VO N AR FRIE E o A RS A 2 AT AR AT AT 47 3%
S TR KT 25kHz BIJF S DLRE b = A g

o

TPS61253x P E 600us [0S BhES[A] , AT #E % 1k b
JA B IRV IR . % AR | IZ AR R N TR] B
W, IR R G Bl R . TR |, 73
S se W, WA R RSN 1.3 1A,

BHEER
BEHE 0 HERT (HFKE )
TPS61253x DSBGA (9) 1.2mm x 1.3mm

(1) & TR AR, S BB R R R AT I
o

l Cour

Forced PWM (High)
Ultrasonic (Floating)
Auto PFM (Low)

MODE

ST e R

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
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4 B

SW AE MRS | BB ERR | MARSHRE EN I/0 8%
B v BE (M ) il ( SO ) S
TPS61253A 5V 4A 1.5A 2.3V X H 1.8V i85 1/0 SFE BV f S, B
ik 1,500mA
TPS612532A 5V 4A 1.5A 2.3V T 1.8V 24 1/0 RSV HriHE , IR
&5 1,500mA , BB
Gl
TPS61253E 5.25V 4.5A 1.5A 2.6V T 1.8V Al 1.2V #4E G 5.25V , HiiA
1/0 1,500mA
TPS61253F 5V 4.5A 1.5A 2.3V WHF 1.8V HI 1.2V B4 | SR BV HHELE | AL
1/10 Hik 1,500mA
TPS61254A(" 4.5V 2.5A 0.75A 2.3V HR 1.8V 248 1/0 SRR 4.5V | &k
1000mA
TPS61255A(") 4.7V 4A 1.5A 2.3V X 1.8V #4H 1/10 TR 4.5V, =ik
1,500mA
TPS612561A(1) 5V 2.5A 0.75A 2.3V T 1.8V 384 1/O SR BV | Bk
1000mA
TPS61258A(1) 4.5V 4A 1.5A 2.3V LHF 1.8V % 1/0 LH 4.5V | ik
1,500mA
TPS612592A(" 5.2V 4A 0.75A 2.3V YR 1.8V IR /O | SCHE 5.2V SR | W
ik 1,500mA
TPS612531A(1 5V 4A 1.5A 2.3V HHF 1.8V IBIE /O | S BV i HE | B
Eiks 1500mA |, VPR
PFM/PWM #5x,

(1) BigrAi. WECRTI L) SRRELHER.
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5 5| HIRc B M Thak
/ PN VRN
] vV I \
\J1(A2} (A3
- - -
PIRRERN VIRRERN PIRRERN
] vV I vV I \
'B1) 'B2) 'B3]
- - - -
PRREEN PIRREEN VRN
] Vv U Vv U \
C1) 'C2) 'C3,
- - - - -
&l 5-1. 9 3|} DSBGA YFF 3 ( TRHMLE )
% 5-1. 5 jiThAk
1
o i
£ e ks
EN B3 Bog e LR e I 31 e A 2 G I B O S e NS S = s W e S E =Tt e 2 = B
k. A E GND N &R LB 2S
GND C1,C2 - B 5|
AT PR 5|
Bist = IEFT | SPHAE 30 PFM BT T | FUA PR SUBOR .
gy C3 - B = S HSE , ST PWM 20, 7R3 SRk B P AR FRE S R T SR A
B = B, BB AEEEUT L ERFFKT 25kHz TR |, DLUREG7E TC 35k
R H L A
SwW B1. B2 110 BRI ICE . e IER I AR DR FET FIRH , LR AR FET MR,
VIN A3 I RN
VOUT Al. A2 0 THE B 2846
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6 A%

6.1 xR AHEE
TE LRI RS AT 1O AR IR S R A ( Bk e ) ()

B/AME - IN[: | Efr

VIN. EN. MODE. VOUT 4:f & -0.3 6 \%

ST B e oW L Y 7 v
WAFREE | Tog -65 150 °C

(1) BB X R AHVE (E IV RIER , WAL SR B AT . X B KB SR T8, IR SR B2k A T alfE &
WAETTHRAE DAIMOAT T HAB 26 T BEMS IR IBAT o KB IE) Ab T A 5 R AT 2% A T T B o S MA S8 4 (1 T Sk o

6.2 ESD &%
Ui-d E: XA
X MR RS (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 #xiE(M) £2000
VEesp) — HHIH — — v
78 LR (CDM) , 74 JEDEC #3E JESD22C101) +500
(1) JEDEC 344 JEP155 f5H : 500V HBM B e 7EA7 1 ESD & HilifE T2 &A=, HiE BB TpAiE , A2 500V HBM Bt fg ]
1THE™=,
(2) JEDEC 344 JEP157 #igihi : 250V CDM Hifitfis ZEbnift ESD Ml F 24 Er=. 5B BEM Tt , 152 250V CDM Hf i)
(T

6.3 BWEIT& M
EERENEM TR TAERETEERA |, RAESE .

BAME PRFRAE B Bhr

Vin HNHE ( TPS61253A. TPS61253F ) 23 55 %
AL (TPS61253E) 25 55 %

L AR L 0.33 1.3 uH
Cour ARG A 35 5 30 uF
Ty TARLE IR -40 125 °C

6.4 #MEREERE
TPS61253x
Hdetr() YFF (DSBGA) iy
9 5l

Roa 4 IR IABH 108.3 °C/W
R yc(top) SR AT (T ) #AH 1.2 °C/W
Rous 453 F R AR ABH 28.8 °CIW
by 25 & TR S 5L 0.6 °C/W
byg & & B RS E S 4 28.9 °C/W

(1) BXRMEPIRRHEZEL  WSW (FFEAIC 2K T57) B E SPRA953.
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6.5 A RFE

XfF TPS61253A #il TPS61253F , Vy = 2.3V & 4.85V. Voyr = 5V. T, = -40°C & 125°C ; HL8U{H N ViN=

3.6V. T;=25°C ( BRAEBHE W ) »

1+ TPSB1253E , Viy = 2.6V & 4.85V. Vour =5.25V. T, =-40°C & 125°C

(BRAESAWW ) -

; RGN Vi = 3.6V, T;=25°C

2% \ WS | B | sme | Bxm | s
VB FELYR
\ i Viy FFF, TPS61253A. TPS61253F 2.2 23 v
N ERESE (UVLO) HI1E
v Vi FF% , TPS61253A, TPS61253F 2.1 22 Vv
IN_UVLO -
Wi\ BERJEBUE (UVLO) B |Vin LTh , TPS61253E 2.4 2.5 26 Vv
(E A Viy % , TPS61253E 2.3 24 25V
TN VIN BB 25 f 7 ;léN =3.6V, VOUT =5V ,EN= V|N AT 42 50 pA
la
N VOUT 51 B s a7 ;’Q'N =36V, Vour=5V,, EN = Viy & AT 6.6 12) A
. EN=GND, Viy =23V & 55V , -40°C < T,
N7y
Isp KW < 85°C 0.05 1.3 pA
WHBE
, 2.3V < V) < 4.85V , loyr= OMA , PWM i
PWM £{F 7. JF3F. TPS61253A. TPS61253F 4.9 5 SV
. 2.6V < V) < 4.85V, loyr= OmA , PWM i
Vour PWM i . IPE. TPS61253E 5.145 5.25 5.355 v
PFM #eff 52 PFM i 100.8 %Vour
BT P AR 101.6 %Vout
Rois L e L VOUT =5V , TPS612532A 350 Q
R
&M FET 558 Ay pR 35 55 mQ
Rpson — -
il FET 58 i fil 60 80| mQ
EE R
H 3l PEM/GE A AR FF S
TPS61253A 34 4 46 A
B IR BRI
i;:g PWM BLA R ITFR BRI | 1pgg1053A 3.35 3.95 455 A
N N
P
. TPS61253E. TPS61253F 3.9 45 5.1 A
B PR
ﬁi:g PWM BT PRI | 1pge1053E. TPS61253F 3.85 4.45 5.05 A
lum pc | ELVCE B B TPS61253A. TPS61253E. TPS61253F 1 15 A
EN fiii218
o TPS61253A 12 Y
VEN_H EN 1248 5 i T Rl
TPSB1253E. TPS61253F 0.9 v
‘ ) TPS61253A 0.4 V;
VEN_L EN 2% H P B E
TPS61253E. TPS61253F 0.36 Vv
Ren EN i HpH 930 kQ
Vvope H | #5024 R F T BIE 1.2 \Y;
Vvope L | R0 B P B 0.4 \Y;
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6.5 S (42)

% F TPS61253A Ml TPS61253F , Viy = 2.3V & 4.85V. Vour = 5V. Ty = -40°C & 125°C ; SN ViN=
3.6V. Ty=25°C (B aud ) .

X T TPS61253E , Viy = 2.6V % 4.85V. Voyr =5.25V. T, =-40°C % 125°C ; BN Viy = 3.6V, T,=25°C
(BRAESA B ) -

2% WA B0ME | nmE | BeE | B
Vmope F | 05| B2 HLE 0.75 0.8 0.85 \Y
IMope_up | LRIHLIRE 1 pA
MODE_DO | g 1 e 1 uA
WN
i
Tsp_r ST TR 150 °C
Tsp_Hys | PVRIIR Y 20 °C

6.6 B P ZER

% TPS61253A Al TPS61253F , Viy = 2.3V % 4.85V. Voyr = 5V. T, = -40°C % 125°C ; WA ViN=
3.6V, T;=25°C (BRARSIA UL ) -

%t TPS61253E , Viy = 2.6V % 4.85V. Vour = 5.25V. T, =-40°C % 125°C ; #flily Viy = 3.6V, T,=25°C
(BRAERAE )

| moME PR k| B
WA i 1A
tHep_on | KT G I (] ViN = 3.6V 1000 us
tiep_orr | BLHTH BIHISERRIN 8] Viy = 3.6V 20 ms
JA B[
teN_DELAY | A B IEIR Y [H] M EN = B RITF AR T SR I A , e 52K, 70 us
tss HOR B[] M EN & #TF] Vour HIRFTE] , T 5idk 600 us
6.7 JFRbtE

% T TPS61253A Fll TPS61253F |, V)y = 2.3V £ 4.85V. Voyr = 5V. T, = -40°C £ 125°C ; MAE A ViN=
3.6V. T;=25°C (BRAEB A3 ) .

% TPS61253E , V)y = 2.6V % 4.85V. Vout =5.25V. T;=-40°C & 125°C ; #AU{E K V)y = 3.6V, T, =25°C
(BRAESE B ) -

24 JREA: B/ME HAUE BRME| B
‘ FFRANFR | PWM FE50 VN = 3.6V 3800 kHz
sSwW
TR | A B VN = 3.6V 25 kHz
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6.8 HLAIR::
A4 HET TPS61253A MRS H | BRIk B A binl.

100 100 L
20 p— T 90 p— = ~
::::- //" I
80 //ﬁ \\ 80 // y
/ 70 |
— 70 —
& £ 60
% 60 )
5 5 %0
g % 2w
40 30|
30 20 - //
— Vn=27V /’ —— Auto PFM
20 — V=36V 10 — FPWM
ViN=4.3V —_,,-" USM
10 0 —
0.0001 0.001 0.01 0.1 1 2 0.0001 0.001 0.01 0.1 1 2
Load (A) Load (A)
Vout =5V L =0.56pH B3 PFM 2 Vout = 5V L = 0.56uH VN = 3.6V
B 6-1. FE 5 0B WRR B 6-2. AR5 HRMIRR
5.15 0.1
— V=27V — V=27V
— Vn=36V — Vn=36V
5.1 Vin=43V 0.08 Vin=43V
s s
E 5
& 505k L g 0.06
o T T o
> >
3 N 5
s =S4 | £ 0.04 —
o
8 < /) _/-—"///
| —
4.95 0.02 /i —
4.9 0
0.0001 0.001 0.01 0.1 1 2 0 0.2 0.4 0.6 0.8 1 1.2 1415
Load (A) Load (A)
Vout =5V L =0.56pH Vout = 5V L = 0.56pH Az PFM A5
A 6-3. DC M B E S AKX R K 6-4. AC St LR 5 H R H R R
80 5.02
5 5.015
70 = L1 .
5 65 — — 5.01
E 60 >
- // o 5.005
8 55 o)
< L 8
% 50 L —7 |1 g 5 | B
- /
S 45 =
& 4 = S 4995 —
z
(@] // O /
35 = 4.99
//
30 ——
T — HS_FET 4.985
25 — LS_FET
20 4.98
-40 -20 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120
Junction Temperature (°C) Junction Temperature (°C)
& 6-5. RDS(on) Sl EMEIX R B 6-6. Vour S ERIHIRR
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6.8 MAIFE (4)
AR UIIET TPS61253A HUTlREE L | A5y 5L

46 10
— Ty=-40°C
a | g % — T,=25°C
i:i g 9 Ty=85°C
5 42 — O 85 ~y
§ — | E 8
£ 40 o
- = ~
5 —_ | £ 75
— //- O \ T
g 36 € 65
O [0} —
Q2 2 6
3 — Ty=-40°C 2L
o 34 — Ty=25°C 8 55
Ty=85°C
32 5
2 25 3 3.5 4 45 5 2 25 3 3.5 4 45 5
Input Voltage (V) Input Voltage (V)
B 6-7. A HIR (RA VIN ) S HBERFLR 6-8. BASHIIR ( SRE VOUT ) 53 AHEMKAR
0.1 4.2
— Ty=-40°C
0.09 — Ty=25°C
_ 0.08 B — Ty=85°C
e .
3 0.07 ~ —
% 006 < \§\
[ . =
5 5 . —
O 0.05
c g \
£ 0.04 £
:g pum
2 003 ©
»n 3.9
0.02 — T,=-40°C
0.01 — TJ =25°C
Ty=85°C
0 3.8
2 25 3 3.5 4 4.5 5 2 25 3 3.5 4 45 5
Input Voltage (V) Input Voltage (V)
B 6-9. KRBT HI SN HLE A IR R & 6-10. FFIRE] ( H3) PFM ) SHNHERIFZR
4.2 1.7
— Ty=-40°C
— Ty=25°C
Ty=85°C
41 1.6 —
< <
= ~ = b
£ IS
R S s
. S— .
— Ty=-40°C
— Ty=25°C
Ty=85°C
3.8 1.3
2 25 3 3.5 4 45 5 2 25 3 3.5 4 4.5 5
Input Voltage (V) Input Voltage (V)
B 6-11. sIRFREI ( 3 PWM ) S BRI R &l 6-12. B3t 2 3) it FR ] SR B EE IR R
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6.8 MAIFE (4)
AR UIIET TPS61253A HUTlREE L | A5y 5L

1.2 0.6
— Rising — Rising
— Falling — Falling
1.18
0.55
< 116 =
S — E
T T S o5
O e M 8
B 1.14 2
= =
0.45
1.12
1.1 0.4
40 -20 0 20 40 60 80 100 120 -40  -20 0 20 40 60 80 100 120
Junction Temperature (°C) Junction Temperature (°C)
K 6-13. AR P LA THSREERNXR K 6-14. AR HF EFAH TS RERKXR
0.81 2.25
— Rising
— Falling
0.808
2.2
= -
© 0.806 Z
= — o
g —_— S 215
(e I )
S 0.804 o z
3 >
=
2.1
0.802
0.8 2.05
40 -20 0 20 40 60 80 100 120 -40 10 60 110
Junction Temperature (°C) Junction Temperature (°C)
K 6-15. AR SEER KRR & 6-16. VIN UVLO 5 FERKIX R
1
— Rising
0.95 — Falling
0.9 ———
=
© 0.85
2
e 08
£
- 075
w
0.7 —
—
0.65
0.6
-40 10 60 110
Junction Temperature (°C)
K 6-17. EN RESREFKIXA
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7 VE4NULH
7.1 MR

1E B E IR IR AR, TPS61253x A5 Tk 4 e 2%l LA 3.8MHz v H & 1K ik 58 R il (PWM) #i 3z
170 15 PWM 1847 H1R] , 40 38 05 v 1E 2 S I ) 288 FR A 20 1) 7 5, SRSZILH (i 2R 1 s B % | IR e
VR /N PR R B R FEL R 8 . AR ViN/Vour ELE TR B LIS W TN T 7 1 S e (A ZE R SR R I A IR
] N-MOS JF oKl 23 | IF HL e 2% ep it T 2 00 st , b b0 e Sad ek (A) R e o2 . 258 AN, — B
SIE R AR, R FET sia I |, JF RS R O S E R BE . A5, BRI E Sl
BEIEBLHEM N-MOS HoLE AT ik o A M EH & .

RPN T , TPS61253x A RiGHhAc B A H 5 PFM #20. 5af] PWM e =i, £ E3h PFM
0T, TPS61253x #4383 75 17 BE AR 20 N iz 47 IR b A7 Bk pp AT Il i) (PFM) , MR R R . X Tl PWM £
3, B BT AR 5 G BT SR A [F] o A AR R O R ThRE |, ATE L R B & T
BIIT SR AR AE 25kHz LA E |, DLIBEG0 ] I LA 75 T A5

HWHEEOL T, BR/ERI R SRS ME “ 57 JHERUN ST, Ml “THE” AR ERE L .
TPS61253x #3f i1 77 ANANE , B9 E W] DLF AR HE AR t ELEIEAT (Vi B s i T s fa ) o B,
B sk e e P B A (B N P AR A e, i T DUR AT eI L PR AE

PR HR S AR R AR TRIAL T I RE |, RIS oK R s> T AN TR AR

B
7.2 ThEe T HER
VIN L
i
CIN
VIN SwW
L
VOUT
VIN VOUT
uvLoO ’—
N-MOSFET P-MOSFET Cour
Thermal
Shutdown 1
h J
ON EN
Gate Driver Current Sense
OFF
Logic |
P VOuT
A REF
A +
_ FB Rup
MODE Soft Start
R
Control P Pulse Modulator Low
Forced PWM (High)
Ultrasonic (Floating
Auto PFM (Low)
Fault Protection
©VP, short) [ vout [] GND
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7.3 KPR EA
7.3.1 557

TPS61253x G2l 1 —ANA BT HLES | 7T £ 3 B3I il 4 F IR AR, B LR e A2 BORTRI IR O 2 . 24
R, m RISl |, vt A AR MR, XN TR B B AETITE AR B, it LR R
NTRFE R PR ] ILIM_DC. %t f I BT A\ HU I, Tl el B 2%k

— B R A R ERIBGEMA BE , SFEUITIRITC , ZPARNBIR S Bl EROR BB, BORBSIRIEM T
P FB S, i s BRI S 8RS A R AR o SR 58 R S B, AR B RR AR Y L
Ja IR AR

R 71, BEAHR

Bk W i
il 7E Vout fEBCA T RAIE O T 4tk 5 3 Vour < Vi - 300mV
ﬂ'Jii$j\E Z:JJ VOUT Eﬂﬁ%%ﬁlﬁﬁ fs)J VOUT_BOOST = VOUT = VIN -300mV
7.3.2 A2

BRI S i EN A LR E NS T 1.2V (TPS61253A) B, 0.9V ( TPS61253E Al TPS61253F ) H. V)\
T UVLO BIMH. &, WEEAERS , Wik e . )5, a3 BEsies |, i s in. 4
EN 5l , TPS61253x #E AN CWI | SR 5 2845 1EJF 5¢ H P 42 i) H % G P4

7.3.3 X/EGE (UVLO)

FE I BT A S BOR M B R IR A LT, ROSBUE B TR RS A B . — B BT Vi B R RS BUE
(UVLO) BIfE , st P iRig T — B VN IKT UVLO FREBIE |, HF i H F das i th 22 .

7.3.4 HRREZELT

TEJSFI B, S B PR A A T 7S B B R A, 7 77 6.5 thfkE A ILIM_DC.

TEIEH FHEFF KB B, TPS61253x KA AME BN 7 o 2440 H g e | B & 3% F I s it R 1. 4o
B 7-1 s, BN IR ST T i B KRR e st el 2 1 5 X

1
lout_Lm = (1-D)x(lyaLLey_m + EAIL)

(1)

D=1-Ynxn
Vour )
AIL = m X E
L f 3)
Hrp
* IOUT_LIM AN BRI IVALLEY_LIM ST A E FL TR PR i)
o A SRV SR RS0
o DREAT. fRIFME, n &%, L 2GS
M VOUT %iﬁ)\%}i , VIN %i@t}j EEHE
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Load
increasing

AlL= (Vin/ L) x (D /1)

& 7-1. B FRMEEAT

Gn SR LR — 2D SN I Ak A R OR T BRI (RS FRIATI BN BA ), TPS61253x Kt AT Asiat. filk
Wrek)s , asfF il il W7e i B IR ) 18 i ) FET S8 %) 1ms JF% 154 20ms. WERAFAERE GO , WrEI /o<
WIaAMES . & 7-2 R 7 Irseiif TPS61253x TAE %, AW EIRET |, Py st Ak e 2 Kl B
&, JFH R BRI, SFtn] LA 3K R

Output short

Vourt Auto recovery

when short releases

|
|
|
A

IL_sHorT

T T
! Waiting time ———»”

B 7-2. Wi R R R

7.3.5 AEHBIF

TPS61253x BAT Wt Dhf. ZEMJE |, Feaas 2 it S BT WSS 7l | SEThBeie T ki
A R R AT TR

7.3.6 FEHr

TPS61253x A BEIREE A |, nf Wil Py #4sie Tyo W RLRAT RE ( AUE N 150°C ) |, S FES i N HSWRIR
A, AR AL FET &Rk, 85RO FRFRIME (L858 130°C ) LR, $sfF S EiE1T.
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7.4 SRR

7.4.1 53 PFM FE=

AR RS Bk R R ) (B30 PFM ) SERFE 2, DUR R TN IRCR . R NEISITH ,
A E R B3 PEM BERY , #fFEE N B3 PFM #0247, A3 PEM 1247 0118, it i 0 o R 35 8
HEABAIEN 100.8% , HF H K A & 28 K AT AR . S E i B2 PEM BI{ERS , HZ) PFM iz
ITESRB). B 7-3 SR T HE) PEM 24T R4 H HEAT A .

PWM Operation
(Medium to Heavy Load) PFM Operation (Light Load)
- > B B s -
Vour
/\
— —/ \
VOUT?NORM
(1 +0.8°/o) X VOUTﬁNORM
&l 7-3. 53 PFM/PWM AT (¥ H B &
7.4.2 754 PWM H=C

fE5E ] PWM BEGT , TPS61253x AT LLAE A G 3 Vi il 9 DR FFIEE T MR . S B URI N N , B AR ZE TROR
e (0 2 B, A RS R FEAG , MATTTORR D M A A\ 2 R A D3 BEIRLZ: FET MRS UE , =
I FET A2 KWr , DAERFFIT SR 5 B AR B IT M FA A o

7.4.3 BEWRHEA

R A PR R A AR HI T RE |, PTAETE OB S B T SR AR LR R R T [ A AT DA Lo 7 B A s ) e i 2 M
FFRAE | FEHG T RANRARFFAE 25kHz LA b LB A 4B . 4 b v 3t PWM TAEHE & 1.6%. K 7-4 &
N T E A ST R S

Vour
Ultrasonic Mode
PWM Operation (at super light load)
(Medium to Heavy Load) B L
/\
(‘ _________ \,(
fusm
Vout_NorRm

(1 +1 .6°/o) X VOUT_NORM

D 2= g

B 7-4. B EENIEAT
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7.4.4 B

HEANHEIERE T Vour + 0.1V H Vour & Thabkfith i, #80F & Ashidt N B, fE @B, m il
FET 5e4 il , fIRMIJTOR5CHT. Hnth I ERBEA AR AL, i e Fof oy vl R " BT s ) FET s BH SRS
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8 LSt

#E

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s TG TR . B BRI R, AR R T RE

8.1 FLAIE B

TPS61253x HA fifi N EILE M , BEWe SCRr 8 e v i ( A YRR LR ) BEr N . &M TARTIAFEN
A, BRI AR E 3V E’J%FF , SCRFRIE 1,500mA [ BRI , JF B A VRRE AR AR (1 2 R i s A e
e HTAMEICH RS R KRB D |, 1 TPS61253x (Mt 7 ZE R ARH /I G381 fu v /N EL vl
RIS A RE S | WSRO RRGE. EEDERGUT | i R SN B R A R

8.2 LA A

L
VIN VOUT
N LYY YT sw vout|[_] - -

0.56 uH l
SlguF - COUT1 Courz COUTS
' 10 uF 47 uF 47 uF

A4
:| VIN Forced PWM (High)
MODE |: Ultrasonic (Floating)
Auto PFM (Low)

orfF [ on 4[|] EN GND[‘JE

B 8-1. SLRYN A FEL g

8.2.1 it ER

EAFIR | TPS61253x I T-i%1t 5V fy i JH R # 28 . TPS61253x Al i — 4 &8 o bt i . sk al fE{L =
3V N LR T I FFREIA 1,500mA Ffi e Bt . FESRITNIN |, s 5 i Wit .

8.2.2 IEM R W

8.2.2.1 f#F WEBENCH® T B g g

A bAL | 18 TPS61253x et 3118 1) WEBENCH® Power Designer €)% & Hl ¥ it 75 %& .

1. EHEBARAHBE (VN i EE (Vour) AlgH BIE (lout) 25K

2. fHERCALSsREL , RAZ BT RBES A, WRR . SR AERA.,

3. BRI SRS (T1) HoAh T 47T 1 i v 5 kAT He .

WEBENCH Power Designer $2fit 7 @ Hl| R |, 3251 7 SER A& Aot Deis il kLS

FELZHIBELLT | ATHATBU TR #RAE

IBATHAT R, WS BT LU FL
IBATIAERENT I, T AR LR fE

K ] S BB ANA JR U5 € AH ] CAD R a3
{TED PDF R U Bt i JF 5 R L=

% WEBENCH T EMHEZELE , & Ui www.ti.com/WEBENCH.
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8.2.2.2 IR B

THH B4 25 8 75 A R, TR AFRE R © — DR — M A . Lg%
VLR L JRUATUE A i T FE I R (TR RUETT R ) ORI 2%

PR A I R S S Nt R AR A T AR A W B FRIR AT DAEE AT TR 4 AT A 5.

Vi+D + lour with D =1— Vi * M

| =
L(PEAK) 2efel (1—D) VOUT (4)

PR A S 2 SR el & . XRASBURGE | JFRRRIL T et R S LR
RN M EES KO  BRPUE R BN TR . BESERERAEEN KT (F—ERE ) &K
WP, S0 iR 5 TE S EEE .

®)

TPS61253x £ 41T+ T #s # gs ] 7645 250 B BB A 0.33pH £ 1.3uH. A % 2518 N 3.5uF £ 30uF G iz
1To WNERAMEERXT 0.56uH A1 1pH Z 8] i HLE DL K2 SuF 28 10uF % B 28 i He e e a3 AT 7404k . B KB /)N
H RS E A A AR B TR e TAE M NI s R . AREIEE |, 155 778.2.2.5.

TE A s N vh | A0 R AR S R L ( B RJSTDR B ) s, O S2 R ks DCR BRSO
TR RAEAT , NOEHA R R, R ST ORPIR T T 260 BRI HL R EHE & A AR K RMS
HUL , (S PRSI N . X208 IOV E A as RS, AU Kl & S BB IR A BRI R AT HLR

28 18] 11 S A5G R ELR L BE R(DC) 43RBT LR S AR GO (AR LA

BESFOR A (MR , JOH ARSI RIREZIET )

TR RN G A A AR (T B HLRLAL RS )

HABSRAL N RESAIFE (BTN )

RN BAE

AFEBERL R BERT LU U SR R 81 L 5 TPS61253x it ds—E i .

F 8-1. R HR

iR () S Lz Rt (W x L x H)

Colicraft XEL3515-561MEB 0.56 1 H. 21.5mQ DCR. 6.5A 3.2mm x 3.5mm x 1.5mm
Isat

Murata 1277AS-H-1ROM=P2 1uH, 34mQ DCR. 4.6A lgy 3.2mm x 2.5mm x 1.2mm

(1) EBM #9.1.1.

8.2.2.3 i AR

XF Tt AR @BUERIR ATRESELL IC (19 VOUT #1 GND 5 JI7sCE /N B & s 38 . G TAEMT R R | 2
I B AIARESEID IC A K RS | SR AR W AN P R A 5 K LA AR IR I MOREIZAS /N U 3T E
FERATRESEIL IC ) VOUT Al GND SN B . TR WA F/ M it A A E , ATRMER] T80 6.

IOUT ° (VOUT - \/IN)
f . AV ° VOUT (6)

CMIN =

H

o fRIFRHEE , HV 3.8MHz ( JLRfE )
© AV RERK SV S0
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8.2.2.6 pi A HhLR
AH Iy HT TPS61253A ML R | AR A Ui .
CH1: VOUT_5VOffset
CH1: VOUT_5VOffset 10 mV/ Div
20 mV / Div
|CH2: SW
CH2: SW SM/Dv,
: 3V /Div ) ) L
e ‘ e W“f H}h\'ﬂ @ -ivmaiinind———— s el -
: | ’ H CH4: 1L
) ' 700 mA / Div
TR T | R —
CH4: IL ‘ I |
200 mA /Div| \ I ,
o b b i ! i [ 0.1 ps / Div
2 s/ Div, ‘
VN = 3.6V Vour = 5A L=0.56uH ViN = 3.6V Vour = 9A L=0.56uH
Cour=10uF+2x  fi# =10mA 3 PFM Cout=10uF+2x  fi# = 1000mA H3) PFM
47uF 47uF
Kl 8-2. fa 10mA & 8-3. f25€ 1000mA
CH1: VOUT_5VOffset
60.mV /. Div
| CH1: VOUT_5VOffset
© | CH2:sw I , 20 mV/ Div
=y SarLD } }' v 0 1
CH4: IL . -
| 500mA/Div \ | Yo
_ Ses/Dv 5ms/Dv ‘ ‘
ViN = 3.6V VOUT =5A L=0.56 1 H VIN =3.6V VOUT =5A L=0.561H
Cout = 10 1 F + 2x 13 = OmA H3) PFM Cour =101 F +2x H3h PFM
47uF 4.7 uF
F 8-4. o ERE A B K 8-5. A4
CH1: VOUT CH1: VOUT_5Voffset
3V /Div 200 mV / Div
CH2: EN
— 1V /Div | vy
2z T -lo
1A /Div / \ .
L 3
CH4: Load CH4: IL
300 mA/ Diy ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ M
L & 1
 500ps/Div ‘ ‘ ‘ 50 ps / Div
Vi = 3.6V Vout = 5A L=0.561H Vin=3.6V Vour =9V L=0.56uH
Cour=10uF+2x % = 0mA E1% PFM Cour=10uF+  HiH=05A% &) PFM
47uF 2x4.7 uF 1A, 20 ns/A
& 8-6. H1 EN /53 K 8-7. A S
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8.2.2.6 M ML (£2)
ARESFHET TPS61253A HIMNREE B, BRIES G Ui .

" CH1: VOUT

F 3V/Div
CH1: VOUT_5Voffset

- 200 mV/Div

[ N - CH4: 1L
CH4: IL A 1Div

1 A /Div / \ * - W
J

2 A/Div

“ ;
Kl A ROV VU FUR VOO - 5 ms / Div
VN = 3.6V Vout =5V L=0.56 1 H VN = 3.6V Vourt =5V L=056uH
COUT=10UF 7 =05A & H 3 PFM Cour=10uF + Hzh PFM
1A, 20 us/A 2x4.7uvF
&l 8-8. 10 u F Coyr MIARBS 7 8-9. JE i
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T4 FLIRL < 1,000mA IR, Hr i R A nT AR /N, 1] 8-10 Jo 1 BRI L it I FH (1) L 230 5 P PG
L
VN VOUT
> LYY Y] sw vout[_
1uH
Cin J—
f— Count
4.7uF $ 10 UF
\V4
[] VIN Forced PWM (High)
MODE |: |_ Ultrasonic (Floating)
Auto PFM (Low)

off | oN 4[|] EN GND[‘JE

B 8-10. F/ N i A T S R A

8.3 HLYFHH AN

FJR AT DA =T il . 8248 (NICd) Fyl . #EE (NIMH) Hajtl | e =54 B0 it DA A R S W il . Fr N
JENAE TPS61253x HUEHAMS R RIF AT . R N\ R E XA et JLUE~) |, BI04k T eSS AR
AT REIR T BEAAMN R R . 8%, SRR EN 4TUF B AR A 2 ol A 28

8.4 fiJ&

8.4.1 H/G7EE

XTI RHIE , A REZ T I E b JUH AR B S I B R T SRR B LT o A R A
RIS ANGEAF A, AT dn ot BUAGSE PR AT EMI ). DRIE oo T R R BR A A LR B AT, 0 P 5 7 6 Y A
2. AN i AR DL R AR R AT REREIT IC B . AN A L T AT R |, SR
AN ASEIT ST IE R, DU AT RE R B . AR SR 1C R 5] A A R A B SR X S
T

8.4.2 Ay jm
L
GND GND
b, e
@ : : [
o @ vour "
VIN %
SW
& 8-11. B/
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AR AN AR R T ) AR A A T A7 AR 2 R M 25 5E TT i (K Zh R FEHIBR 1]

PUR 24 5 APk BE I =R ATS %

* HE5R PCB it AR RE

© & PCB S5ufrZ M &

s AERGPEIANTERRE

HT T BT TR A ZOR MR R , Beih N R AE R . DI FARIAN R ik T7 S R 2 () SE I AT 4.
THEBALAN AL | 45IR AT BE 2 B2 Th sy, I BN S (B A S T B R O R o B AR A A T e
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ot 43 PRI I 55 N RN H B AR AT ) S VAR 9% o X FAFTE R iR B R T FE R B A, 0 20045 91 3 T L B Al v )
RO R 2344 TAESSR (T)) BAR T 125°C.

22 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS61253A TPS61253E TPS61253F
English Data Sheet: SLVSDE4


https://www.ti.com.cn/product/cn/tps61253a?qgpn=tps61253a
https://www.ti.com.cn/product/cn/tps61253e?qgpn=tps61253e
https://www.ti.com.cn/product/cn/tps61253f?qgpn=tps61253f
https://www.ti.com.cn/cn/lit/pdf/ZHCSGX8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSGX8F&partnum=TPS61253A
https://www.ti.com.cn/product/cn/tps61253a?qgpn=tps61253a
https://www.ti.com.cn/product/cn/tps61253e?qgpn=tps61253e
https://www.ti.com.cn/product/cn/tps61253f?qgpn=tps61253f
https://www.ti.com/lit/pdf/SLVSDE4

13 TEXAS

INSTRUMENTS TPS61253A, TPS61253E, TPS61253F
www.ti.com.cn ZHCSGX8F - MARCH 2017 - REVISED JANUARY 2026
9 A TR HE
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9.1.1 B=7 7 B 7

Tl RAH S5 = e EUIRSSH L KIS B, ASBER R 28 7= i B AR 4% BRARAS 13 F A SR A AT, AR itk
K77 SR 5 B B S AT T 7 S ER IR &S — B R R R BA AT .

9.1.2 FR%Z#

9.1.2.1 {f/§ WEBENCH® T EAlZE &I TR

A bAL | i TPS61253x #3434 B WEBENCH® Power Designer €)% & #1111 75 % .

1. EEEARARBL (VN RS (Vour) MR (lour) 25K
2. MM SRA , Uz RS, AR AR R
3. KRR BT SRS (TI) Hofd rT 47 AR 7 REAT HL#L .

WEBENCH Power Designer #2it il FRBLE] | FE2'51 1 SEI 0% Ao AR B2 1585 DL RN 5
EZHIEHT , ATHAT DU #AE

o BITHAGE , WEEEPIE L R

o IBATIVEREMTEL , TR IR RE

o W R E RN AR FR 7 R DL CAD #5aU3 H

« FTHI PDF # AR B4 5 It 5 R k5

% WEBENCH T EHEZ/E S | Ui www.ti.com/WEBENCH.

9.2 JCHYSCHRF

9.2.1 #AXXES

WS B LT AR SCRY
TPS61253AEVM-803 I F 155 , SLVUAP5S

9.3 B T FE HTE AN

FHRWCCR @A | 1A t.com LRSI SO e iy Ay SEATIENY , RIVATAE A G B B O
o AREUWTEAME L i ER T O SO RS BB I sk

9.4 TR IR

TIE2E™ h 0 i ipdn & TRIM I EIES E okl | W EB AL RO RAYOE . S IiF Mmes it 5. Bk
WA R B O R, SR AT T RO R B

VRN A B RN TR “HUERE” SR, XS AR TI HARBE | I A —E B T A 530
TI A 2 2K

9.5 Hir

TI E2E™ is a trademark of Texas Instruments.

A b3 5% B TR & I =

9.6 FHHNHESE
BRI (ESD) S RIX AR H G . FE AR (TI) B BOEIE 24 B T S B AL BT A SR F s . o SRS <3 IEAf O b R

A RIS RFT | A SR S A B
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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 ©)
@ )
TPS612532AYFFR Active Production DSBGA (YFF) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 2CHI
TPS612532AYFFR.A Active Production DSBGA (YFF) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 2CHI
TPS61253AYFFR Active Production DSBGA (YFF) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 17NI
TPS61253AYFFR.A Active Production DSBGA (YFF) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 17NI
TPS61253AYFFT Active Production DSBGA (YFF) | 9 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 85 17NI
TPS61253AYFFT.A Active Production DSBGA (YFF) | 9 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 17NI
TPS61253EYFFR Active Production DSBGA (YFF) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 32UH
TPS61253EYFFR.A Active Production DSBGA (YFF) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 32UH
TPS61253FYFFR Active Production DSBGA (YFF) | 9 3000 | LARGE T&R - SNAGCU Level-1-260C-UNLIM -40 to 125 3ZQH

@ 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
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https://www.ti.com/product/TPS61253A/part-details/TPS612532AYFFR
https://www.ti.com/product/TPS61253A/part-details/TPS61253AYFFR
https://www.ti.com/product/TPS61253A/part-details/TPS61253AYFFT
https://www.ti.com/product/TPS61253E/part-details/TPS61253EYFFR
https://www.ti.com/product/TPS61253F/part-details/TPS61253FYFFR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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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 [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. 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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
L@l e )
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 A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS612532AYFFR DSBGA YFF 9 3000 180.0 8.4 131 | 141 | 069 | 4.0 8.0 Q1
TPS61253AYFFR DSBGA | YFF 9 3000 180.0 8.4 131 | 141 | 0.69 | 4.0 8.0 Q1
TPS61253AYFFT DSBGA | YFF 9 250 180.0 8.4 131 | 141 | 0.69 | 4.0 8.0 Q1
TPS61253EYFFR DSBGA | YFF 9 3000 180.0 8.4 131 | 141 | 0.69 | 4.0 8.0 Q1
TPS61253FYFFR DSBGA YFF 9 3000 180.0 8.4 131 | 141 | 069 | 4.0 8.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 12-Feb-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TPS612532AYFFR DSBGA YFF 9 3000 182.0 182.0 20.0
TPS61253AYFFR DSBGA YFF 9 3000 182.0 182.0 20.0
TPS61253AYFFT DSBGA YFF 9 250 182.0 182.0 20.0
TPS61253EYFFR DSBGA YFF 9 3000 182.0 182.0 20.0
TPS61253FYFFR DSBGA YFF 9 3000 182.0 182.0 20.0
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PACKAGE OUTLINE
YFFO0009 DSBGA - 0.625 mm max height

DIE SIZE BALL GRID ARRAY

E
BALL Al— |
CORNER
D

!

0.625 MAX

[

0.30 _|
0.12

SYMM
D: Max = 1.318 mm, Min =1.258 mm

E: Max = 1.222 mm, Min =1.162 mm

oxg03 1 2] 3
(@ Joos@[clals] | S
|

TYPH

4219552/A 05/2016

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
YFFO0009 DSBGA - 0.625 mm max height

DIE SIZE BALL GRID ARRAY

’——T (0.4) TYP
| |

9X (B 0.23)

LAND PATTERN EXAMPLE
SCALE:30X

(®0.23) 0.05 MAX 0.05 MIN METAL UNDER
METAL - SOLDER MASK
///
I
\

SOLDER MASK (©0.23)
OPENING SOLDER MASK
OPENING
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4219552/A 05/2016

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints. For more information,
see Texas Instruments literature number SNVAO09 (www.ti.com/lit/snva009).
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YFFO009

EXAMPLE STENCIL DESIGN
DSBGA - 0.625 mm max height

DIE SIZE BALL GRID ARRAY

(0.4) TYP #—T
9x (J0.25)
1
A LN
T

[
2

SYMM

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4219552/A 05/2016

NOTES: (continued)

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