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FERFTE] JG BB R ), XA B TR E S B 5 0 N PR AR AR . TR0 IR RV ARG, 23 E ] B Bl Ik & I+ E T
U R S B -

6.4 B IhREAR K

6.4.1 517
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2 o B T 50 ) 3 K i e s R B S s A BRME (%Y 101.6% % Vout Norm ) « Bl 6-1 7R | PFM iz
T TAEIREE . [ 3 PFM B i B AP 38 S SR B A T S RE I 4 a8 AR B 2% A R IR
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TOFF longer with
lower current |
>
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A
\d
A

PFM

& 6-1. 53 PFM Z1T/7R

PWM

6.4.3 ZE% PWM FER

FESRH] PWM B0 F |, TPS61372L 1] LLYE SN 57 3570 Bl 9 AR FRE B T oo . 47 3 /N, SR ZE 0K
R 2 PR, T B A R I ( FE IR, R S oh . IR FET MHRAS N fE |, =il FET
WAL K, DR IF AR 5 E AT SR A A

6.4.4 L FE

MODE 5| Imf TPS61372L e & N M A FEIRE 7. 29K MODE 5| iif; 2% f P B 20, iZ s e 3 3
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EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MRER

TPS61372L 52 k[P TH ke feds . DUTR Bl fnl F 108 TPS61372L & ot . A& R Zg 1 it id
2. W LA WEBENCH® #1158 A il e it ALpBtit iy , WEBENCH® #R ] — b ¢ B s Be i i A2 95 17)
ERE U B . AER S T BT IR T B AR

7.2 RN

L
2.2uH

- . YTYTYN ,

O
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Cm 0.1uF
10 uFl FE—‘ rL
Re
5.1Q
LI L

BST SW
[] vBias vouT[ | l l :L . O

Couri Cour2 Couts
10uF 10uF 10uF

] vIN

Rup1
453k
j Rup2
MODE 1300k
FBl
Rpown
100k
] EN
AGND
COMP
GND ce
[ ] 680pF
v «
61.9k
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7.2.1 &R

KB REIEH % 7-1 fE NS5
F71. %S H

SR N
i N HL S Y 3V & 5V
i LR 11V
T SO HLE + 3%
iy FLA 0.6A
RS 1.5MHz

7.2.2 iEH T
7.2.2.1 {f] WEBENCH® T AfIgt &3t FR
A AL | 8 TPS61372L #3443 8 WEBENCH® Power Designer 6% & il % i 77 % .

1. HERBAMANBILE (Vi) i BIE (Vout) A% BIR (lout) K.
2. (RS RE AT RS, WRE . (AR A .
3. KA S MRS (TI) Hofl w47 O fd ok 5 = iE4T LA .

WEBENCH Power Designer $2it 7 @ Hl| R |, 3+2' %1 7 LR A ot D i 0 kEHE .

HEZHIEN T, ATHAT DU EAE -

o BITHAME , WEEER DL R

o IBATIEREMTE , T RREERIRIATERE

o B e ) B AAR R 7 R BAE ) CAD i T

* 4TEP PDF &0ttt i 5 R F L=

% WEBENCH T EMEZER |, &V www.ti.com/WEBENCH.,
BB RE |, e E LS. BF AN AR E T L RNE
B\ LR VS

St LR

S0 L

S IR A e E

T e

7.2.2.2 B BEHHHIE

TPS61372L )kt it At f BH 70 e 85 28 AN ER I 5 . D7 FEC 1 45t Tt i IR 5 HRBE 0 IR AR 2 ALK SR &R

RUP )

Vour = Vs x (142
DOWN (1)

Hrh

* Vouyr &4t Lk

* Ruyp &5 Fds FLBH

® RDOWN %E%BQE%%%BE

EFEHIHZN 100k Q 1 Rpowne 418 FFRAE(E FEBH A, WA KB/ Rpown 2 5 2tk L B B2 VLS
ffi. fEi%%HH , Rpown = 100kQ H Ryp = 1.853M Q (1.3MQ + 453k Q) , R4 HIE A 11V,
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f5. ¥ Rpown FMETRMK AT S Pe s E N THEIAE /7. % Rpown 1H A B AT FRRER S IR , WM AEER T
SEIEE R I RCR
7.2.2.3 SRR RS

TS Fe A as W H F Z A EELE T, TR RE P i r g R« — DHRREA —Da iRg . AU
B MRS AR (BARSUBANAR )« BESAT ANIRBRASENE , PRI UBCRSR RE N rh e SR B T

FEEFE RS A R RIS, HoAt B BSR4

o BORBHUE R (MR8 RMS RIEAE AT )

© FRIBCHLPH

© LARIRSE

USRI FE EAT P Y LR AR AL LIRS 1 20 LU O AR SR S AL, U AR ORI LR, AT i KPR B 3 52 e
ek BT AE R RO EMI B AR AR, SUBCE K AT S RS ) B E A B RO BB/ AT 50 1 S i B
{HW] e T2 EMI A2

T F P TR IS R 2R I0E U B O R RS ST AL (A 1) PR IR IR E b RUBME T iR 2. TR
3TN 4 A

AIL = \/IN X D
Al g = Ripple% x Your <lout
- nxViy 3)
v mxVn VnxD
Ripple % Vour xloutr  fsw (4)
N q:‘
o A R UGIEAE HEKAS LIRS0
* VN B
+ D ANLETH
o L 2HESS
o fow NFFRAE
o QUEA RS S B BRI R R
* Vour S A
* lout A& Ha LR

n EME

TR H B BR (1) FEL IR N H R SR SR H R AN IS N LR . 7E . AR RS AR AR T, B BS HR AT R
SxBIN BT B A AR R B PR DA L

ERABERMERENT | BEMEREZET LN £20% , 22 £30%. 24 RS R RS ATKFR , Hod k]
PAEL OA fhi B HL IS AR D2 20% % 35% , B AAH kT o i o b S 7 P A B R B 5 S o e i R B I | A AR AR
HogiE i (ORI ) KT 2473 A U (E B
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I —I+1xN
PEAK <IN T35 X AL (5)

Hr

* lpeak A& FLEAR HOIEAE AL I
o Al R HURSR ISR I
S N ELUR L E R R SROE A AR AT R R BL T A S SR

b = Vourt %lour
ViN XM (6)

Hrp

o A2 BRI FEA

* Vour fi i

M V|N %EEAU.)\EE‘ES

AR HBR SO O T RUE, AR N R RS 2 THEA R S, (B 5 RERC 2 For R 6 4R
AT FEF 5 KT S HLIE G (E FLIR

lout 1 VnxD

I =
PEACT(1-D)xn 2 Lxfgy (7)

Hr

© lpea FEFLI A VR AL
© oyt RHfith il

- DL

- on RACE

© Vi AR
LS

© fow WIFXHIH

PHIE B (RMS) mld s 77 #2508 THEAR

= e+ a2
I rms =4/l +12(A||_) @)

S

* I_rus 2B RMS
oy BB

o AN AU SO L

HE |, WeH AR BE I AR AT FIR , RMS HUIRAS Bl F SR 1R FEE AR S LR

XHF 4 E B RS RS, B B H 2 S BUR RS A BUR A AT BT . 2R A 4 ke i LU HLFH (DCR)
BUEAI LA N SHR AR AR ALK
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o BOERPRIR RO ( BRI BRE , JCHRAE R RPUREMET )
o BRI A AL R MR (T B RRRALRS )
© ARSMGRAMIIAFE (BTN )

X RS RS , BORKI RSO (( BUMRIHUR S ) 27 BRI EIRARAE , DU SBURM G, N7 iEm
MR, BA B BE AT A AR DCR LRSS . SR, X I8 & AR EF RO Z [ BEATBUE -

A 2% 7-2 AR RIBE R AR A R DL BRI RS
£ 7-2. #EFHFHT TPS61372L [R5

DCR Typ (m Q) PRI R (Kx&ExH e (1)
B L (2H) P e mm ) DAL
XGL3512-102ME 1 28 4.5 3.5x32x1.2 Coilcraft
XGL3512-122ME 1.2 32.5 41 35x32x1.2 Coilcraft
() BB = 2750 5 77
7.2.2.4 HREHETH AR
R A S RN 1L BB AS B AS IN  B R . RS, PR Tk R R A AR AT MBS . B HH AL

R A 0SB L (ESR) BJCHIA S, BRI ATRRI) ESR N | 40 SOt i I 25 P
FTER 9 A -

¢ lour x(Mour ~ Vin)
N qj
Cour Jvfi i 12

lout /&% Hi

Vour A2&%i i %

Vin A2 HIA L

Ay 2 T it (0 Y A S0
fsw ATFRAHR

H1 ESR 512 (RN ey i SC o B rE I 5 s 10 iHEAA

AVEsr =lout ¥ Resr (10)

Hr

*  AVgsr 7= ESR 5 H% i HL S0
* Regr At i 2 8% £ B F 2%

XF TR R, ESR Ul Al LZIE AN (B, X THHE R AR A ds | ZE R IR 2500 L% 1

PP ELIAU BN P R A AR I AUE (B /o FEAUERIE T |, PR A T RE S PR I0RIL 70% A . FHit,
B RAHUE S R AR, DU ORAE T 75 B4t FUE A R R

£ 7-3. HEFT TPS61372L K% A4

RS C(uF) A4 LB Rt RERIEE ()
GRM188R61E106MA73D 10 3 X5R. 0603. 5V. +20% K% 0603 Murata
7.2.2.5 IBFEHIN AR

N2 2P e i s BT IR ESR JERAVNESSE | FrUl AR G A TR Ras I A S8 K A\ w4 il E
FER AT RESEIL BT AL B
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A FH P S di N RS AR I B/ 0 o TR S N ity o FH B S s A 28 0F BB I K S 4k (Bl sk BaERsOERC A b ) it
B, s i BRI BRSTE Vi 5L SRR IR . BEAREB TR & Bld o |, IR IREMEAIR AT e , HEATHIR
FF . MEMEDLT , NAE Cn ATHYRZR 2 RCEBAMG “ KA E” RS (BB EEERIEES ) |, Db
Al e ILAE IR LRI A A Cy Z AR R

7.2.2.6 R et 5HM2

7.2.2.6.1 MsEHER

TPS61372L LA H 3@ B e Wr i () 45 il ¥ Fh g At S T 7 06 it o JE e Jak B FRURR BR FEIRLAE ., DR M B/ IME S A
BN L F Coyr ORI A RG> 2 i Royt M1 Cour BB RS, WIn—NiE#H:3] TPS61372L
COMP 3| I AP ERFR R AME P28 | LA AL IR 6 R i At A mi R B 1] o 1] 7-2 e B i B B 2% Ro HLZA % Co A1 Cp
R T R4

L

ViN P Vour
_1Cn
v
torrF
v
Q S
= * FB
Z ¢ Gea
Cc U
— Co VREF
1T Rea
Re
B 7-2. TPS61372L |35 B BE A AU
BFEREEAMER DR R META
e
Gps (S) = Rourx (1-D) 21 x fesr 2n x fryp
2 x Rgense 1.9
2n x fp (11)
Hrp
« DANATH
° ROUT %iﬁﬁl’i{j ﬁﬁ%ﬁﬂ%&
* Reense #& TPS61372L S5 A5 rL i BB AL fEL 2% a5 0.2.Q
DN HBIA
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~ 2
2nxRoyt x Cour (12)
Hor
* Cout iR T AEEZMHEFFBMH EASIN I L%y |, REEHEERSERERHEEE R
T
B AR ESR FEARIE SN
P 1
ESR —
2 xResg x Coyr (13)
Horp
o Rpgr it 72 28 ER 5 A 25 %% LR
FHOPFHEZESA
o Rour x (1-D)?
RHP 2nx L (14)
Hrp

+ DANATH
° RouT %ﬁmﬁﬁ%ﬁﬁ%&
o LK

TPS61372L COMP 5| Jiif& PN 3 SR 28 1 #r i
TR 15 IR T S At He BH 28 R0 28 TR 2 O 2 1 8 20

S
R 1+2><n:><f
Hea(S) = Gga xRea x R E%WN x S £ s
UP DOWN (1+ )><(1+ )
2><TC><fP1 2)(1'[fo2 (15)
Hrp

* Rpa RIRZEHOKZE A% PHAT , Rea = 500MQ. Gpp ZiR KBS , Gea=175u S,
o fp1s [po FEAMEMI LA AR
o fy RAMEME T S TR

1
1 2 Rea < Co
TXRgp X U (16)
Hr
© Cc —FRHRBRAME
£ 1
P2 = 5 xRg x Cp (17)

He
© Cp s i AEAAME
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1
_27c><RC><CC (18)

7.2.2.7 EAMEBLI PR
BEAE /M SR RHE | R — B R ARYE 4 i 1 HURR B A AT RAME I 25 S AL
1. WEXXHE fc -
o B DR EIERAE IR oo SR, PR R0 SR AR . B PRI A XA TR
KAZE fow [ 1/10 8L RHPZ 5% frypz 1 1/5 ( LBURE AHE ) « RIFELLF &5 iHE Re. Co 1 C

FRJA 8 A M2 X 251
2. &E*M‘* HPEZS Re -
bEs fz 5 E 1E fC LR, Sim T fc o, Rc || REA A Rc, (A R¢ x Gga FREAME 5. 1E fz
Qb BAMEIE 5 Keomp-g = FEUS A EIEZE T = Gps(s) * Heas) X He(s) & 1 fo A
o DG, O T AR RS T A R ey | T”E%‘ﬁ%@ﬁﬁﬁ 19 D5t RC |, fi154E fo AbHIHMEIE 28 Kea
T 2P R EITESE fo BIUHIG 2 K pg ISRME | B0 SE o] FR b it

Kea(fc) =20 xlog(Gga x Re x M) =—Kps(fc)
up + Rpown (19)
Hrp

- Kea SRR 2
- Kps A2V YL
- Gea RMCKEMOHES | Gea MU = 1750AN
3. WEAMLEABEE Ce.
o BAMEE BT Rour. Cour MIIPRAHUSAE | M5! -

1
fZ =
2nxRg x Cq (20)
- WH fz =fp A7
Co = Rout xCourt
2R. (21)
4. BEIMEREHBHES Cp .
o OB AMEN SUBREAE Resr M1 Cout MAEME Skl . *MEN AT H T1H R ESR Z S ARIRZ0H .

1
f = -—m—m———mm—_mm_omsmemsmsmrme s
P2 ™ 2nx Re xCp (22)

1
2 xResg x Coyr (23)
© WH fpo = fesg HEE

Co— Resr % Cout
P R
c (24)

o WRIFEAS N Cp fH/ANT 10pF |, JUITT LUK 2

WA KT 45° FHAIAR FERIR T 6dB 14 25 45 55 A% | WV [ 2 B AR 47 8 25 10 1) P o LR RS o o T itk
W76l , Rg=61.9kQ . Cc = 680pF.

fESR =

£
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7.2.2.8 SBFEHEEHERSE

BST A1 SW 3| JAIIEI ) 2% B 2 s S (M re it | AEBRAS 00 S U B D il FET S8AFMi Bt el | Jon 28
AR . B2 AR @ BUE Y 20nF 2 200nF . T i KRR P I/ AT 2R HLIER 51 1RV TE AR R M H s

A VEAEAS A 51 A A v i E I ESR Cpst M & LA B -
7.2.3 [ 4E
BRIZAE Vi = 3V & 5V, Vour = 11V, JE=25°C ( BRIESH )
Stop Prevu %
Vout = 20mV/div Vout = 20mV/div
fau™ f/“ Ia ) T /v""‘%\v A, b, [ g o e
DVO[:IT/ ﬁ',’ \\V\ﬁ d,” \\ 'L(f/ \‘\\‘ J \\ / \\\ / @vong'm" W"‘-»M_M %m”'”“'“%--i W"‘-‘w ""'*HM“' "
™ \ pN \ \ . ™\
SW = 5V/div o . . -
1| |
Blsw Blsw - ” - -:,‘” - -
A ) SW 5V/div
{"IL = 1A/div 400ns/div HIL = 1A/div 2us/div
(@ 20.0mviy @ 5.00V & € 1.00A [. D e ][W] F 7 6.00 v] (@ 20.0mvie @ 5.00V & © 100A ] %’Pvn(})lsonoo()s
Vin = 3.3V Vout = 11V R = A5 PFM VN = 3.3V Vout = 11V R = A5 PFM
L=1uH COUT=3x10“F L=1uH COUT=3x10”F
& 7-3. i A 200mA B et & 7-4. fiE A 10mA B FaS g
H , EN = 2V/div
PHEN e | BN |
EN = 2V/div i
Vout = 5V/div l
oo BUr\/out = 5V/div
2 IL = 2A/div
IL = 2A/div L
1L 7§ (agi
200|Js/d|v 2ooyus/dlv

@ 500V & @ 200V &

[-'000000;4 ]W}hi 1.24v
Vour = 11V
Cour = 3 x 10uF

V|N =3.3V
L=1uH

K = H3l PFM

B 7-5. H EN 83 , figk =16Q

(@ 500V &% @ 200V &

[l +v600.000ps ][mﬁ X 124\/]
Vour = 11V
Cout = 3 x 10uF

V|N =3.3V
L= 1uH

i = H3) PFM

&l 7-6. H1 EN 557 , /i =16Q
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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 ©)
@ ©)
TPS61372LVARR Active Production ~ WQFN-HR (VAR) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 372L

@ 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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 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
[ & 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)
TPS61372LVARR WQFN- VAR 14 3000 180.0 8.4 2.8 2.8 1.0 4.0 8.0 Q2
HR
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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)
TPS61372LVARR WQFN-HR VAR 14 3000 210.0 185.0 35.0

Pack Materials-Page 2



PACKAGE OUTLINE
VAROO14A WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

3;24—

PIN 1 INDEX AREA—~

i 0.575 ﬂ (0.2) TYP

( 11
| 035
ﬂ 4X 525

12 0.1M |C|A(B
By
J LlOX 8:3 0.050 |C
0.1® |C|A|B
¢ 0.05 |C

4231113/A 08/2024

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
VAROO14A WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
VAROO14A WQFN-HR - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

14 12
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5 7
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(2.3)

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 25X

4231113/A 08/2024

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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