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W EMvouT2
@ o0V 2 40015 25,05/ @ @ 200V 2 4,005 2.50B5/s @
@ o0y @ o0y 100k points 1.00 Y @ 20V @ >0y 100k points 1.00 ¥
2 2
o2 874,95 21 Mar 2024 - -2 2.480us 21 Mar 2024
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7.1 MR

TPS22996H-Q1 /& —2 K 8 511 DYC 34 5.5V, IUEIE. 13mQ ( #HE ) Roy HEIF 6. A MIE L
Fie N 4A IRFEEHE , FFH— T ¢ GPIO A ARG . NS RPN ERE |, ZasFSt 7 N (9
MOSFET. EiEE , W2iEE: ON S| EAREST. ZHRMEATREMNEER | GH %2R e L Aa a8
F o, NI AT DA SRV . R B, A DA D s PR IR R . BeAh , EEEER S ONx 5 B H
e G HR PR IE b o BERf E SR BT R AR B IE R R S |, S Y 7.3.7,

PN B FE I SR 2.5V 2 5.5V R Vgias 51 HIGLE . ZHEBEIEHEAZE . QOD AiEhliZ4E. X Vgag HinHE
H ONy, 5l 4 G HSIRES I, B0 QOD Ihfe. XFraiiid i B Vourt M Voure #t. SURMT
FHLFH (Rpp) N 230Q.,

TERWUIRE T |, 284 B 1k I B R IR R R A ML . BT AR R 7102 4 . RS A% . H I AN 4 B i e
FET , At AT TTRALMI Ao/, A/ T o 75 R AP RlE B (BOM) 4.
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ON1 9—» Control Logic | | E

> |
Slew Rate
Control VOUTA

~ | E
-
GND
VBIAS » Charge Pump
VOUT2
Slew Rate
Control
ON2 o—»| Control Logic {\‘ % E
VIN2
7.3 et
7.3.1 ZERIKBEER

ON Sl IZHITF R HPIRE . K ON E Ny s PRl H IJT 5. ON Jyim H-FA BORNMRRAE | BRI AT SR A 5 ik .
ON 5l 5FriE GPIO B BIEF A . T r S GPIO KA 1.2V B S Mz hl S I . ol AR S
7, WA JNE R R T IR A R IR R AR

7.3.2 MABEZ (7 )

FE PR TF ST P E T ) G 2 I el B AR B R S D A SN FB R B, "5 EEAE VIN AT GND 5 A2 1]
JE AR FET I AIER) 1uF PR AS Cn EH 20 1. W RMER M Cy kit — BRI

14 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS22996H-Q1
English Data Sheet: SLVSHA3


https://www.ti.com.cn/product/cn/tps22996h-q1?qgpn=tps22996h-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRX4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRX4A&partnum=TPS22996H-Q1
https://www.ti.com.cn/product/cn/tps22996h-q1?qgpn=tps22996h-q1
https://www.ti.com/lit/pdf/SLVSHA3

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS22996H-Q1
ZHCSRX4A - MARCH 2024 - REVISED OCTOBER 2024

PN P IRV I B o AT SR RPN, U0 ] — A B HH LA 48 = K20 10 (S AN LA 3, S L R I

B
7.3.3 B BB (UL )

T NMOS JFoe 4 Tk e, BIbsRZIEIUE Cy KT CL. W CL KT Cn , WERKRAGHIEE , &
S8 Vour i Vine XSS B E TR 8 M VOUT %ila VIN. SN 7 R AT BER/D> 5 5 A 18] VR I8 Ff 51 R
Vin FBE, BUUEHA 1001 B Cy 5 CL 2, HBHIERWBITATE 101 FHEAEL. HTAERBERE , M
10:1 BIELEE (Flan 1:1 ) e Sl S Vi REEE GG . w7 L@ S ON 51| E ) RT M BHSRGER b
B, ATk IXFHERRE (1SR 7.3.7) .

7.3.4 HUEBHKHE

HEEFIJT R, £ VOUT 1 GND Z [E&E#E—> A BRI rE R, T 25 B o o R0 AR O L fer o SRR B T Iy R AE 2%
IR fn & . SR OAR |, BE Veias MRS ACE AT DL Z B 25 244

7.3.5 iR

TPS22996H-Q1 AAMH#EME , [EM 51 A5 GND =i (A ) 100k Q HEHH AT SEHLX — file 7EIXLEIE 5 561
T, BRATRSAFREW IEHI21T , SEIL . RWTAMHCKITThaE. H2 , 720K 2 LR, 2 & 4
THFIE R PIIH IRE (27 5.5) .

7.3.6 #KHF

FASCINT DR 25 1 5 32 PN B B A 0 7 A A e vl BE RS o S SRR DR Tp W, JFOCSR M. I RBR A I L B 2
Tsp BIMELL T Tsphys » MIFREFHXAB)FIE.

7.3.7 o/ LA

TPS22996H-Q1 £ERk T H T % L FFiS [a] (R MR 2840 o iZ 28 AR ON1 AT ON2 (Ion) 51HIRTHR , JFR)
FiZA8 Bk B ETFaa] . X RER St a] LB E R ON 5] B e 6 5 5 A £F 6 e PEL S iR 4 b TFmsk ] . A e ik B
HIHES I ZE | HSRE 7-1.

x 7-1. 8178 FF-BYE (VBIAS = 5V)

lon Vin=0.6V Vin=1.8V Vin = 2.5V Vin =3.3V ViN =5V

200 A 764 us 1380 us 1700 s 1955us 2350us

100 A 203 s 343 us 426 us 500us 626 1s

2501 A 85us 148 s 180us 208us 265us
& 7-2. #8 EFHAE]) (VBIAS = 3.3V)

lon Vin = 0.6V Vin=1.8V Vin = 2.5V ViN=3.3V

200 A 738us 1420 us 1735us 2040 us

100 A 191us 360us 437us 512us

2501 A 88us 239us 170us 204 us

LA 24 AT P 3 S5 A 19 52 T e 1 B ) 5 K R B

Rrx = 1000 x (Vonx_aPio ~

Hrp o

1.2V) /lone - Ri

Ry = JIH x KA , S0 K Q o
R = P96 ON 5l HEH | Bfr A kQ .
Vonsx_cpio = MBIl x #E4%F] ONx 51 HI¥) GPIO HE , HALN V.
lonx = AN ONX BB , B4 1A,

(1)
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MCU

TPS22996H-Q1
0.6V -5.5V
VINT { 1 vourt Load 1
lont
GPIOXd  aapn——" {1
Voni1_GPio RT1
0.6V - 5.5V
ving [ 1 vour Load 2
—I VBias
VBIAS
lonz Cslas
GPIOx AN A —> ON2 GND
Vi
ON2_GPIO RT2

7.4 S oh g

B 7-1. TPS22996H-Q1 7] if_FFHit [F] A B

* 7-3 HH T TPS22996H-Q1 Tk,

% 7-3. TPS22996H-Q1 Tfg

ON VIN Z VOUT vouT
L P GND
H FF VIN
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8 N FSLiE

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MAER

A T AR T AR NP R S B O S R

8.2 RN A

BN F 7R T Al 4 B TPS22996H-Q1 SR BR il A R AR b H B 1) YR Vi HEL VA

TPS22996H-Q1

0.6V - 5.5V <
Power Supply 1 * VINT VouTH1 Load 1

1
Cin

v ]

ON
AA—»|ON1
OFF RT1

0.6V - 5.5V <
Power Supply 2 * VINZ - - vout2 Load 2
Cin JLI—
_| Vaias
VBIAS {

ON Cbias
OFF “MA—»[ ON2 GND
RT2

] 8-1. L2 A FEL g

% 8-1. Lt
iS4 HRUE B
Ci 1uF IAGEENEY 7S
Cour 100nF YER R S
Caias 0.1uF TERR FLE B
RT1. RT2 10k Q@ FA T4t b oA B T £ 5 B0 R L
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8.2.2 AR FE

AR B B O R P SE B 1000 ws ETHI ], Vias A1 Vin #8979 BV T3 7-1 A5, loy T Z T
20 LA AT 100 A Z ). 5 EERfE SEIL 1000 us BT IR TG A lon , T LAMS HI 2 P E 42 40 T 2 S0 ATl 55

Tr = (Tr2 = Tr1) / (lonz = lon1) * (lon = lon1) + Tri (2)

Hordr s

Tr 2P Tr, 11000 1s

° ION %ﬁﬁ%ﬁg lON

o Try 2 TERMIGEME TR, B 23500 s
o Tro B TFEMFHMHENS -4 Tr, N 6260s

o lont R TERMEIRERZE 1 lon , Bl 201 A
o long A TERMERERE = lon , B 1001 A

lon 2115005 82.6 A FEE Ry fH , WE 2R 1 Pl SHL.
Rr=1000 x (5V - 1.2V)/82.6 1 A - 12.5k @ = 33.5k Q
LA il 33.5k Q@ FRObRIE FL B ARE , T DABH AR LA P PRSI o L L 2 B T S SR B T ]
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8.3 FHYFAHCE I

ZAFAILE 2.5V 2 5.5V ] Vgiag JEHEIM 0.6V £ Vgiag [ Vy TEENIBAT .

8.4 fi)F

8.4.1 /155

N TR EAVERE , T AL AUR AT RERE . O T ERMACR , S N ANt A a0 USRI AR PF TR L AT B KRR
JEE Mg/ 25 A 51 A HURKRT BEXS IE W B AT AL IS . O Vine Vout A1 GND il 98 A1 2 Bl T B KPR 2 b e ik
A RN, [R]IS SE R R s B AR A0 58 BRSO AP

8.4.2 Hi it

TouC

8-2. TPS22996H 7 J5 <4

8.4.3 IYFFEH
FEIEH TARSAE T, S0k IC GHil L AUREI Y 150°C. BT AR 52 % i FRIRAI AR T Se VR A SR D3 AE AR
IDD(ma\x) , E AT 3.

P _ TJ(max) - TA

D(max) —
Bun 3)

Hrp

* Pp(max) & VR KT R FERL.
* Tymax) & RVFIIIR E 4R ( TPS22996H 9 150°C ) «
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9 BRAFF SRS

9.1 B TS FEHE AN

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st @A AT BVR] AR Bl A IS A
o HREMMEAELE | i RTS8k

9.2 T REHIE

TIE2E™ 0 e ipdn & TRIM R EES Yokl | W BB G RO RAY0E . S IiF st 5ey. Bk
G R B A TR B SRS T PSR BT 7 B

VRN A B S AN TR “HERE” SR, XES AR TI HARMVE | I EAR—E B T A 530
TI A8 I 22K

9.3 B
TI E2E™ is a trademark of Texas Instruments.
FrA bR A B A E I .
9.4 F A E S
Fr LR (ESD) SR X AN LR LS o AN A (T1) BESGEE 2 00 TR 18 M A B AT A SR AR B o SRS I3~ I A 3
A FIZETRT | 7T 2 PUR R L .

m ESD MR/ NE FEBUNOITERERE , KBS FEE IR REE A 5 R BIBUE |, R BV IEH A2
HOE R AT e 2 BT 5 H R AT R AT

9.5 RiE%

TI RiEE AARVERYIHHMRE TARE . &R A .

10 1&1T P iR

T DR RRCAS B DRG] BE -5 24 T AR 1) SRS A (]

Changes from Revision * (March 2024) to Revision A (October 2024) Page
o B SCRPIREE N 751G TN ZETZBUIE oot 1

11 . HERTTEEER

PUR U A S AU B AT IS 2. X5 B Ha E #AF T I sl B . BlR A 225 , A ST E R,
HASH SO BT BT o I da SR B R A SE shi A | 527 /e () S AT A
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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 ©)
@ ©)
TPS22996HQDYCRQ1 Active Production SOT-5X3 (DYC) | 8 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 996HQ
TPS22996HQDYCRQ1.A Active Production SOT-5X3 (DYC) | 8 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 996HQ

@ 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 [¢—P1—
LR ey R g T
o| |e e 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 OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
TPS22996HQDYCRQ1 [SOT-5X3| DYC 8 4000 180.0 8.4 2.75 1.9 0.8 4.0 8.0 Q3
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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)
TPS22996HQDYCRQ1 SOT-5X3 DYC 8 4000 210.0 185.0 35.0
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PACKAGE OUTLINE

SOT - 0.6 mm max height
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4226548/B  12/2021

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.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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EXAMPLE BOARD LAYOUT

DYCOOO8A SOT - 0.6 mm max height
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SOLDERMASK DETAILS

4226548/B 12/2021

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.

5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
6. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DYCOOO8A SOT - 0.6 mm max height
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4226548/B 12/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOT-5X3 - 0.6 mm max height

DRLOOO8SA
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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.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, interlead flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4.Reference JEDEC Registration MO-293, Variation UDAD
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EXAMPLE BOARD LAYOUT
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE

|
8X (0.3) 1 E
|
\

SYMM

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

4224486/G 11/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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