Technical
documentation

'E Ordering &

6 o quality

13 TEXAS
INSTRUMENTS

Design &
development

E Support &
training

TPSM33615, TPSM33625
ZHCSR90C - DECEMBER 2022 - REVISED FEBRUARY 2024

TPSM336x5 X F HotRod™ QFN 351351 3V & 36V i, 1V & 15V H#iH . 1.5A 1
2.5A [F] 20 [ 5 e 25 H YR AR IR

1 %tk
© DpER AR
- AR T IR A R G SRS
o ZIRERD B ER AR
- 4ER MOSFET. HUKZ. Cgoot HZA A%
s
- TEEINHEEVEME 3V 2 36V
- EIA A0V N BESR
- SRV - 40°C £ +125°C
- 4.5mmx 3.5mmx 2mm FEAE R 58 R}
- {8 RT 5| AT 7E 200kHz % 2.2MHz i [ P i
o TEEEAN BTG N BA SRR
- {E 12V V|Ns 5V Vours
1MHz. loyt = 2.5A 3% & T 88%
- E 24V VIN‘ 5V VOUT‘
1MHz. loyt = 2.5A R =T 87%
- 1E 13.5V V|y B RiHL Ig iK% 1.5pA
o EFXRHERAE EMI ZER T THRAL
- XBEHLEAT - DRSS
- Flip-Chip On Lead (FCOL) 3} %
- HUBRBS AN S B A AR AR
- %4 CISPR 11 B 255k
o A H R RN AR T
- AR EETERDNY 1V & 15V
o WITH T REE
- HUUREE5] S
« TPSM365R15 ( 65V. 150mA ) .
TPSM365R6 ( 65V. 600mA )
+ i/ TPSM336x5 il WEBENCH® Power
Designer £l & il %t 5 &

2 N

VI = b 4
o DA &
LML

S e L

3 JiHA

TPSM336x5 +&—#k 1.5A 5k 2.5A. 36V AL H
TR A | B R H S T AR 3.5mm
x 4.5mm x 2mm. 11 51 QFN #HHHEE5 T Flip-
Chip On Lead (FCOL) %%, Th% MOSFET. R
BB A, /MY HotRod™ QFN F5f 2 £ A w]
PemAERE |, FAIRATTE MR EEIR S TAE. sk | it
SRmTheei &R, iRt e EMI
fe. fefbnrid@E oy EARACE N 1V 2 15V it it
PLE Fha s PWM B3z 1T .

TPSM336x5 & £ & 5 T Tl S IR AR L oh ke
Ko B TTTER A IS T AT ARITIR | TR
B (ViN) A 13.5V I SEIL 1.5pA 1R 25 480 L It v AR A s
ZRAAERHE . PWM Al PFM 855 2 8] (4 0 4% 3 3 L K2
ik MOSFET ‘338 H BHL m] Afy o 75 2 A 6 2y [l A 423t 1
BIIRER

TPSM336x5 ¥ H B A N M1 I8 FE s U204
H T 4R fa e iz 47 A/ s N B 2% . DRSS H Tk
DN EMI JEE 2540 e F . MODE/SYNC F1 RT
5| KA A H T4 200kHz £ 2.2MHz 36 Bl 4 5] 5 5i
BN | DUIRETT M 7S AT o

#HEE
BGRE g4 FHERF @
TPSM33625 N
RDN (QFN-FCMOD , | o0 foqr
TPSM33615 1)

(1) AREZHEE, WS 1.
(2)  BEERGE (K x %) JFRARE , JFEAETI (WiEM ) .

95 —
%0 2
o

85 ==t N
o =i PR
2 =
Il I
70 — 1.8V, 300kHz
65 — 25V, 800kHz
60 — 33V, 1MHz
— 5V, IMHz
55 — 5V, 2MHz
50 — 12V, 2MHz

Efficiency (%)

5 [T 11
0.001 0.01 0.1 1 25
Load Current (A)

ME S EREIRKR Viy = 24V

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

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

English Data Sheet: SNVSCB1

%%%Irﬁkl


http://www.ti.com/technologies/functional-safety/overview.html
https://www.ti.com/lit/pdf/SFFS535
https://www.ti.com/design-resources/design-tools-simulation/webench-power-designer.html
https://www.ti.com/design-resources/design-tools-simulation/webench-power-designer.html
http://www.ti.com/applications/industrial/factory-automation/overview.html
https://www.ti.com/applications/industrial/test-measurement/overview.html
https://www.ti.com/applications/industrial/grid-infrastructure/overview.html
https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com.cn/cn/lit/pdf/ZHCSR90
https://www.ti.com.cn/product/cn/TPSM33615?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/TPSM33615?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/TPSM33615?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/TPSM33615?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SNVSCB1

TPSM33615, TPSM33625
ZHCSR90C - DECEMBER 2022 - REVISED FEBRUARY 2024

B.2 ESD FFZ vt 5

8.3 BT A oottt
LR e 2 = NSRS
8.5 F P oot
B.6 ZRGETE e

T2 THEETTHER oot 12
T3 HFPE LI ettt 13

13 TEXAS

INSTRUMENTS

www.ti.com.cn

T4 BAFTHRERIR oo 23
8 ML ..o 27
I A L= TR 27
8.2 BT R FH .ot n e 28
B3 AT ISR e 36
8.4 BLVEAHZEEEU .o 36
LY 10 DO 36
O B I R SR ST AR e 39
O B ST e 39
9.2 R ST e 39
9.3 MRS T BT Ao 40
9.4 FFFTETR e e 40
0.5 T ettt 40
9.6 L T L e 40
9.7 TRTEZ oo 40
10 BETT T BETE R oottt 40
11 BB BRI R e 42

2 HERXFIRIF

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPSM33615 TPSM33625

English Data Sheet: SNVSCB1


https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com.cn/cn/lit/pdf/ZHCSR90
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR90C&partnum=TPSM33615
https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com/lit/pdf/SNVSCB1

13 TEXAS

INSTRUMENTS TPSM33615, TPSM33625
www.ti.com.cn ZHCSR90C - DECEMBER 2022 - REVISED FEBRUARY 2024
4 BFHBR
. . 45 SYNC
B Es AT W AR E() Fsw MW EE HarH B ( ﬁnﬁmg ) B
TPSM33625 | TPSM33625RDNR HE L PV TR 2.5A ( y?w S
RT FFEMT | (1VE15V) : %Ajj EFM) =
-
52 T LR = o
TPSM33625 | TPSM33625FRDNR IMHz (1V % 18V 2.5A (PFI\%P)\NM Gl B
TPSM33615 | TPSM33615RDNR Ry P 1 L 1.5A ( ?%ﬁﬁaﬁ 5
RT HFHESMY | (1VE15V) : %A; ‘P*FM) =
=)
B AT = .
TPSM33615 | TPSM33615FRDNR IMh (1V % 15V) 1.5A (PFl\f@(P)WM ] B

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPSM33615 TPSM33625

HERXFIRIF 3

English Data Sheet: SNVSCB1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com.cn/cn/lit/pdf/ZHCSR90
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR90C&partnum=TPSM33615
https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com/lit/pdf/SNVSCB1

TPSM33615, TPSM33625

ZHCSR90C - DECEMBER 2022 - REVISED FEBRUARY 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5 5| BC BRI ThEE

MODE/SYNC ®
RT®cnD FB

PGOOD T/ M 10 H 8 Hvce

EN BOOT
VIN (6 Hsw
VOUuT|| 4 5 ||sw

A S HTRESUER TR EFH IR MODE/SYNC 25
B. WZWAALHA, THREZHMED. 5 1 CEEIEE M RE , SUTH TN HIT SR RT 25,
& 5-1. RDN $3& , 11 5|/ QFN-FCMOD , Ti¥LE ( FrE S )
& 5-1. 51 TRk
£l
L
5 G
HLFIE R LA . TR, RS i RN AE AR A B BRI, %8 R B R T, B — A 10k Q
1 PGOOD 100k Q [ Efr PR R B AIGI . WAER  ShSIARERT DARFFSAORES |, T BUEREE] GND.
P = BIRIER , IR = B R . 3 EN = {RHSPI, PGOOD 3l HIAAfE# .
T E ARSI . mT = JFE |, IR = 5P AERRE VING R Ae 5 VERHZ SRR AE T TR 15
2 EN UVLO. nH#EIEHE VIN. BRI A —ANRRIT B SR AR PF R 5 EBEF) GND |, mRe i B S o
FIUAMEZSI . GND Al VIN Z RECE —Ash o Hids , AURESNAS UVLO. i 275 i 5/ 8 45
3 VIN NIRRT R OE B S R — AN AL 5 A AR L RE BB L IR GND Sl
PIALE . ARMABESRBERE , HS 1 8.5.2.
i L o ST AR A A Rk o RGN BB 0K, IS GND Z IR B S
4 vouTt LA o
6 sw HIFHITF N e LS E AT RIS e OB BT A5 5 o 0 ZURIX AL 51 I I (¥ B2 40 B AR F5 A1
’ ey, LA AL LSS L EMIL i
7 BOOT P N AR Sl LB B 28 5. — A 100nF B 25 VA SRR ML S IDE R SR 19 SW | DABE( A 2%
BT
8 VCC P LDO ffith o AR i s i 00 L. AN BRSNS ] AR e R IR AR A I R 2%
JEIFD GND Z [ — A 1uF fpi st .
SRR XTI TR S BE o e A () TR DS R R S o K SS9 T AR 1Y LA AR (Resr) 3
9 FB BRI AN VOUT, KRB IR 881 1 B I A (Repg) HE4R % GND. I S 15t HIFH 70 R 88 EAT 4%
i, % FB AR RERT R AT fE /D, U GIR A RE & AR BB CE |, 1 554 8.5.2.
10 GND IR T SR ARG, R ST ZE B R Cino
HiZAPECEY RT SRS, W LURYE RT Al GND 2 ()& 14 #E BLAS(EL7E 200kHzZ 25 2.2MHz 22 1] i 4
1| RT i MODE/SYNC BAFIOTF A% . A5 51 IE %) MODE/SYNC M5 /5 | %38 T 4E il AT () PEMIPWM U F I8 47
72 FPWM R, s il SN BHIFIAP o N B LE ST SN RN B0y BT bR . i 271 i 7 I 22
A=, P=Hl,6 G=4
4 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPSM33615 TPSM33625
English Data Sheet: SNVSCB1


https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com.cn/cn/lit/pdf/ZHCSR90
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR90C&partnum=TPSM33615
https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com/lit/pdf/SNVSCB1

13 TEXAS

INSTRUMENTS TPSM33615, TPSM33625
www.ti.com.cn ZHCSR90C - DECEMBER 2022 - REVISED FEBRUARY 2024
6 k%
6.1 4t A
RS T T, = - 40°C % 125°C (BAEBH MY ) . O
B/ME BoAfE V7o
VIN £ GND -0.3 40 \%
CBOOT # SW -0.3 55 \%
RT £ GND -0.3 55 \%
HNHLE A
EN %] GND -0.3 40 \
FB %2 GND -0.3 16 \
PG % GND 0 20 \
NGNS MODE/SYNC £ GND -0.3 55 \
VCC £ GND -0.3 55 \Y
LEEES SW % GND®@ 03 40 v
VOUT % GND -0.3 16 \
HINHL PG - 10 mA
Ty 45 -40 125 °C
Ta BRI -40 105 °C
Tog WA 55 150 c
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6.5 HL S

f

BRELEH T« Ty= -40°C % 125°C, Viy = 24V, Vour = 3.3V. Fgy = 1000kHz ( FRAEAE YN ) o HAMERE KA RG24
o A I B B T A ) o SR RO e T REA BV S AR E |, LIS

BH REL | BAE AmE BKE| R
B L R
Vin ST A JA T 3.2 3.35 35 v

B17)E 2.45 2.7 3 Y

la_vin HNEAS TR (TP ) Ta=25°C, Ven=3.3V, Vg = 1.5V 1.2 pA
IspN_VIN VIN KB 45 HL it Ven =0V, To=25°C 0.3 uA
GG
VEN_RISE EN HJE =T fE 1.16 1.23 1.3
VEN_Hvs EN HLJRIR{H 0.275 0.353  0.404
VEN_WAKE EN M i 2 {5 0.5 0.7 1
I kG-EN 56 51 B\ IR LI Ven = Viy = 24V 10 nA
P43 LDO VCC
Vee P8 LDO VCC fith sk Veg =0V, lyce = TmA 3.1 33 35 v
R
Vrs S Ta=25°C , loyt=0 A 1.0 v
Vesacc | RUULERE U oway TV tou = OA - “l %
Irs FB 51 N\ HiE AARCE , Veg = 1.0V 10 nA
LR
IL_ns 2 LR PR 1) (TPSM33625) 2 LR 0% 4.2 4.9 55 A
I s JEAMFF 5% fL i R i) (TPSM33625) 2.38 2.9 3.42 A
IL_NEG 1 HL R #] (TPSM33625) 2 A
IPEAKMIN /N HLR PR (TPSM33625) EElIEY 0.6 A
IL_Hs fEr I 2% B PR 1) (TPSM33615) t 2 LT 0% 2.58 3 3.42 A
IL_s fERMTTF % H PR ) (TPSM33615) 1.44 1.75 2.06 A
IL_NEG LR H1 (TPSM33615) 2 A
IPEAKMIN it/ NEAE FL IR BR 1] (TPSM33615) Szl 0.4 A
Izc i HL R BRAE SEZILE:N 80 mA
Vhiccup AW 1T, FB BUE ST FB HIEZH | R 2E 508 20 i) 40 %
tw JE SRR ) ( HORBIATIY Wik B ) ) 30 50 75 ms
BB
tss MEE—A SW kP E] 90% Vrer 1] ViN = 4.2V 2 35 46| ms
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6.5 HHFE (42)

BREBEA T - Ty= -40°C £ 125°C, Viy = 24V. Vour = 3.3V. Fgy = 1000kHz ( FRAEF AU ) o SeMEAE KA RG24
i A 7 P BB T T A ) o SURE RO B T REA BV S MR, LS

5% \ WREHE T T

HJRIE#
PGov PG EIREIfH - ETT Vour B HLBCE ( FTE%H ) 104 108 11 %
PGLy PG M I - T VOUT E4r b & ( A% ) 89 91 04.2 %
PG OV i) PG - [R Bt iR i VOUT H /- & 2 24 2.8 %

UV 1) PG IR RI{EIR i VOUT HrtbitE 2 3.3 4.6 %
ViN PG vALID | AR PG fir i N\ L Rpep_pu = 10kQ , Vey = OV 15 \Y
Vea_Low fiRHF PG Zhieha Bk 2mA L% PG 5|, Vgy = 3.3V 0.4 Y
tpG_FLT_RISE PG & LT 5 I AR B[] 1.35 25 4 ms
treseT_FILTER | PGOOD IR HUIARIE KT LR 25 40 75 us
Rpep PGOOD 3 HifH Ven = 3.3V, 200uA i 100 Q
Reab PGOOD il 1 Ven =0V, 200uA -$r i 100 @
FERIE
fsync_RANGE 1% SYNC ( MODE/SYNC %45 ) il 43 (19 A 23 [ 200 2500 kHz
fADJ_RANGE 1% Ry ( Ry 845 ) R4 (0 FF AR 3 200 2200| kHz
fsw_RrT1 @i Ry #ATHARN 2.2MHz JF A% Rrr =0k Q ( RT 3% #:5] GND ) 2000 2200 2300| kHz
DeltaFc SUBSNARE T A TSI B S NI N DRSS +4%
R
VMODE L SYNC/MODE i A FiL A% it i) f 1] v
VMODE_H SYNC/MODE i A\ HL I i #1 P {1 1.6 v
tpuLSE H T BRI A ik B v ST RS TR 100 ns
tpuLsE L e BRI A ik A F ST RS [ 100 ns
ts IHEECF RS EN RO 4 28 us
tsyne TEUI A RO B A5 -5 1 R M S o B R R 1) 6 us
L
VBooT uvLo 5 SW Atk CBOOT 5l Ml L Ik, K5 5% B T 2% 2.1 \%
ton_mIN /N ON ik i £ () FPWM K3 , Vour = 1V, loyt = 1A 65 75 ns
ton_max %k ON ke g8 fE () TR 1) HS it 6 9 13 us
torF_mIN fe/IN OFF JikiH oc 15 ViN=4V, loyr = 1A 60 85 ns
(1) SEEMXSER BT Gt AA AR g . REA I,
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6.6 Gk
DR AR O0E T ELAT AR TC (8 ) S0 17 AT E K . SR 9 (O RS OLE T T = 25°C HOS . B2 IR TE v AR iF i e
1.

2N \ WA EXN T T
IR
b . ViN =24V, Vout = 3.3V(Regr = 23.2kQ) , VEN = VN, Fsw =
R4 T e e H 97 IN ouT FBT EN = VIN » Fsw
I IR £ N PR PO 1000kHz , loyr = OA . PFM 6.9 LA
v . ViN =24V, Vout = 5V(ReeT = 40.2kQ) , VEN = VN, Fsw =
o 12 i S B 97 IN ouT FBT EN = VIN » Fsw
Iy FAFRRY (040 A PR P 1000kHz . Toer L 0A . PEM ! A
AEE
VFB T]Lfklﬁﬁ‘f VOUT =33V, VIN: 24V, IOUT =0.4A E]Vijf&k (FPWM) 8 mV
el 10
Vs 2GRN Vour =3.3V, Viy =4V & 36V, loyr = 2.5A mv
VOUT fERER VOUT = 33V_, Vin =24V, 1 2A/lJS N IOUT =1A & 2.5A , 100 mv
CouT(derated) = 32uF
&S
_ _ _ _ 84
Vour =3.3V, Vin =12V, loyt = 2.5A , Fgw = 1MHz %
- Vour=3.3V, ViN=24V, oyt = 2.5A , Fgw = 1MHz 83 %
n T 224
? Vour=5V,VN=24V, oyt = 2.5A, Fsw = 1MHz 87 %
VOUT=5Vv V|N=36V, IOUT=2'5A f FSW=1MHZ 86 %
n e Vour=12V,VN=24V ,loyt=15A, Fsw=2 MHz 94 %
okl
Tson FASK T IR R BT 158 168 186 °C
Thyvst SCITIR 15 20 °C
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6.7 MAlRHt
BRAES AU, I BLR &R 0 Ta=25°C, Viy = 13.5V,
0.7 1
— VIN =13.5V
— VIN = 24V .
0.6 % 0.9995
Z g
= G
S 05 - 0999
c Q2
2 04 T 09985
‘_g [
@ 0.3 / g 0998
0.9975
0.2 -40 -10 20 50 80 105
-40 -10 20 50 80 105 Temperature (°C)
_ Temperature °C) B 6-2. RHLE (Vep) B SEARNXR
& 6-1. SRR A (Ispn_vin) SEBERIIKR
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7 VE4N
7.1 R

TPSM336x5 & — 2k fiif ¥ 5 FH (4 [R50 8 s Bt/ B v e YRR B | WTAE 3V 2 36V HEL I HL K R LAE. fildn , Za34F A
T 5V, 12V, 24V R 36V HIEHH AR R . RS R R H 48 . EES. JH S AR A MOSFET |,
TPSM336x5 A8 LA /N fif vk 77 28 RSPt il 2.5A LI AUk rEim | JFSe Ak R AR AR A N A A FLI o
S E TS, vk S R AE R R H RS R SRR AL L R v . XA T S IR B M, AT 4 v R TR ek
AN T .

TPSM336x5 AJ 7E v A AN (5 25 Ly Bl N A o i i S i) (R s S BT [B) A SRR 75 1 S 2 B, FR ik
2 ESNBEE , MR R . At B B IR R PGOOD fi i v LLIE VR 2 N o - B A %
o

TPSM336x5 A LMF FH H RT 5| a4 #5 i 44/= S 5230 200kHz £ 2.2MHz R 4R 2T e i |, a8 T 2

KEEINRE , w42 e s U B A A ) EMIL PERE -

o ZfRALIEEEK T Flip Chip On Lead (FCOL) A AN 51 BHIHEFIBET , o] SZBL5E d QT 575 A7 J= - B A4
EMI.

o WFEHLES (DRSS) il il BRARIEE & 5 .

o EFEREE R FPWM 52 AT 78 6 28 H T Ve P SEBILE e BT S8

o HURISAIE B A RS,

B IR BRI T B AR B L B ORI BRI TR SR, T R R EMI/EMC 22 fft 48 e 1) 52 24 P

T A

TPSM336x5 LIt (45 [ A R Thfe |, Al A i) RaEK -
o T HEREUR A RS R 5 s PGOOD fi7n %
o BHBRMIhRERIE BRI |, AR
- WAL K EBUE (UVLO)
- R IIRE
o IR E S H R E B, o] R A 30 2 T E 3
o EUAIEE 0B AN A5 A I PR ) ) W S e AR
« B B3NKE ThRE I FAOC K
KEEThEE N Z N AR T — N RIEH S TR 6. 51 HS B R SCBLE R0 R, XM R R &R b
Hootr. AXRATRR S0 A
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7.2 ThEETTHEE

—Vvce
T T T T T
: MODE/SYNC VARIANTS |
MODE | I
isyne i T | octock
B OSCILLATOR
RT I[1 L SLOPE <
: RT VARIANTS ONLY : COMPENSATION VCC UVLO LDO
————————— A
THERMAL | TSD
Fsw FOLDBACK SHUTDOWN
A
EN [——] EnABLe [SYSENABLE [1soOT
=—0.1uF
HS CURRENT SENSE [V
ERROR >
AMPLIFIER
FB [ M DS
COMP [ TSD —— l
MLX CLOCK—| M sw
and
MIN ,_ Li SwW
LIMITS 4
B ® H
HS CURRENT‘% 2.2 yH
LIMIT Jvout
SYS ENABLE SYS ENABLE —|
TSD SOFT- CONTROL
eND [ ——— START LOGIC and fe
VREF and DRIVER ]
BANDGAP
VCeC uvLo LS CURRENT _~
LIMIT >
—
MIN
FB LS CURRENT .
LIMIT <
PGOOD _ |
D_I—< ; FPW o AUTO VOUT UV/OV
|_ >
PGOOD VOUT Uv/oV LS CURRENT SENSE
LOGIC
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7.3 FetEii A

7.3.1 BN HETEE

TPSM336x5 bt a4 N B EJEE A 3V 2 36V, & T8 12V £ 36V fir N I 1 R, B 7-1
e ) Ji 3 R PR s TSI T TPSM336x5 HL SR FH Bk N\ st ) e J6 A s 25 BT 7 B BT 5 oAt

Vn=3Vto36V VIN SW

CIN

EN BOOT

TPSM33625
VOUT OVOUT=1VtO15V
1 lout(max) = 2.5A

Resr I Cour

vce FB =

Cvce

RFBE

RT GND PGOOD

T indicator

E 7-1. I\ TAEHEETEE R 3V £ 36V 1 TPSM336x5 FHEE
ERAMNER | B VIN 5] _E ) e T e 28 2% ol A bt S R R R I 40V (485t RAE FE A . S5 VIN 5]
[ B e R SR R I A5 B RAUE ., AT RE 243K IC,
7.3.2 HyiH B EERE
iR R ERS

A LU AN AR E B 2% ( Regt A1 Regg ) W& TPSM336x5 #ii Bk . 78 VOUT K b5 FB 5|2 1A%
# Regr. £ FB 5115 AGND 2 |A]i%E# Regg.

TPSM336x5 Al il ! F T A 1.0V 2 15V, iR F s He i 5 2 B 35 0 f S |, RegT 45 Regg JFEFR
FELA s T B ME N Bk Q T R B KAE N 10k Q@ , w5 FE A 3 Fiom. Ji#Ea0 2 FJ5 #2203 o] R E Regt HW
. I H R T B EE AR | ES AR 71,

5kQ < RFBTHRFBB <10kQ (1)
Vour [V]
Rppr[kQ] = Rppp[kQ] x ( v— 1 ()
Vour
RppT < 10 kQ X TV 3)

X R AT, ATREIEF NS Regy B AT BRI A S Crr RALABES IR, ARELELE , WS
Crr W FEo
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AGND
B 7-2. AR AT B R R

R 7-1. tr#E Regr . BIK Fsw FE/N Cour

Vour (V) | Rear (k) (| &L Fow (kHz) | ST W) (F | vour (v) | Resr (k) O | ik Fow (i) | Couromy (4F) (5
1.0 10 400 300 3.3 23.2 800 40
1.2 2 500 200 5.0 40.2 1000 25
1.5 4.99 500 160 75 64.9 1300 20
1.8 8.06 600 120 10 90.9 1500 15
2.0 10 600 100 12 110 2000
2.5 15 750 65 13 120 2200
3.0 20 750 50 15 140 2200

(1) Repg = 10kQ

7.3.3 FINHARE

T LA N FEL 7 5 R PR 1) 2R e K] S A7 3R A2 Y FEL I 1T S B i N B0 L R o T i P S P 78 B R AE T IS
VO SR AU LPTA = RMS B, 2R 4 A TN HE S RMS Hift. KM A BEESE RMS B
ILE D = 0.5 I, IXIF 2281t RMS FER 28 20 A2k T4 i it —2F .

2
2 Alf,
ICIN, rms = \/D X <10UT x(1-D)+—7 ) (4)

Hrp
e D= VOUT/VIN %*ﬁﬁ%lﬁ?tto

BUAETEOLS , B IS4 N AL UL A BN A9 70 20 ) Eh s N L IR AN RS R (1 o s r JaR B S VAL )
BT, MNBEAARSTE D MREIIRBHIEES (lour - ) B, JE7E 1 - D BIRENGRIE N |\ IR .
SN A /N R S R 2 - i s e S £ D = A S o e s WS SV A S e s
. it 5 ESR MHREU r EARL &, JrFEa 5 AT LLGY e I S0 L S I AE -

IoyT XD x (1 -D)
AVIN="Fgyxcy T lour X Resr (5)

JiREN 6 4y TR E SR LT R AN LA

14 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPSM33615 TPSM33625
English Data Sheet: SNVSCB1


https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com.cn/cn/lit/pdf/ZHCSR90
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR90C&partnum=TPSM33615
https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com/lit/pdf/SNVSCB1

13 TEXAS

INSTRUMENTS TPSM33615, TPSM33625
www.ti.com.cn ZHCSR90C - DECEMBER 2022 - REVISED FEBRUARY 2024

D x (1 -D) xIgyT
CIN 2 T X (AViN = Rog X1 6)
sw % (AVIN — Rgsr X louT)

i
AV RGO ER .

TPSM336x5 2 £/ 4.7uF M @R AN LA o AURE T AT A2 06 At s AL B2 25 20 1) v o o P e B P 8 o B T 3R
BEE0N R R IR T S P 5 LA L BR BE T 2 8k, B Bt N i 2 43 O AR RS R 1t T — MIRPH R . RS
ORI N AT RE 5 ZEAAMA LA o Far N LA I FL T S5 0 20wy 1 Be i AN L IS o O 1AM Pl e A R A R BRI
TR B R SR R U K A BOF B LA . R 7-2 WS RN 70 RN B L B R ARSI R

R 7-2. EHERMABES

HUA R
Bpipg () LA BALS ShFRE RS (V) W (uF)2
TDK X7R C3225X7R1H475K2 50AB 1210 50 47
Waurth X7R 885012209048 1210 50 47
Murata X5R GRM155R61H104M E14D 0402 50 0.1
Chemi-Con i EMVY500ADA101M HAOG HAO 50 100

(1) AREMER. FEET. RoHS MAHPRE AR PSR ES ARG TEER | SN BERONR . WSWZ =07 77

W,
(2) BB (RN I R R | AN ) .
7.3.4 Ml AR

R 71 BT TPSM336x5 FIr i ¥ /Mt AL AR Ao P g e LA, 6 20058 8 L Ml M I P AR AL (KI5 o %
TRIRRAS , BRI BRGNS TR & S B ERUE (B 5 F R 0 SE BT Ui (AR 22 57

SR T Couraany MIIHAS | ] DUZIZ . (1 ESR BAMHBITH AL . XA K0
fhis i A BT | WS 7-3,

R 7-3. HERHH BAE

B R
Penzrg ) BERK HERS ShFERA A (V) % (F)
TDK X7R CNABP1X7R1E226M250AE 1210 25 22
TDK X7R CGABP1X7R1C226 M250AC 1210 16 22
Waurth X7R 885012209028 1210 25 10
Waurth X7R 885012209014 1210 16 10

(1) AREBHI. MERY . ROHS FITEHPRZA IR AR T oI A S HIE L 220K |, S A SO . WS F =7 5 7 A
VB
(2) EMHEAE (AREIEMERBEARE | A RERA) .
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7.3.5 BH. Bk

EN 5] _E i R 455 25 TPSM336x5 [ /5 Zhalam FE 56 M. H B EN 1B HLEIR T Venwake » Aefh a2 (R o
RZS. 7E EN 5 ERT Venwake FIEULT |, #EEE NFsHLEE S , A3 LDO EHLIERL VCC. BE# EN
JEHE— SR HEIT Venrise » SFRA ST R , JFEE B s N a shi ., RSl fEd |, 24 EN
N HEM EE /N T (Ven-risE ~ VEN-HysT) B, BRI 25 I R FF NS, anst EN 5] JE A R 3k —
H IS Venwake AT, BER SR G . a0 R BT RS S ], AR 77 & v FE R ARME R EN S5
P EBHEBR) VIN SNBSS U EN BASES.

HATHFIE PRI T &R EN BIESSOIME. & 7-3 Bon TSR T N, B 7-4 S 1N N SRR RE EN
JRBEIE . EN AR E , i K2 1ms BIEIRJa |, it R IT A8 BOR ) BJF , JFERZ) 3.5ms (tss) W
BB B RY 2.5ms (tpg Fur_rise) MIEIRJG , PGOOD #r&AZ Yy F. 7S ahlIE |, R85 B )i
U, ARVFEEEN FPWM #50. ZBf a2 EN (19 B TR IR UE & o

EN
A

Ven RisE

\

B 7-3. EEREAT N

VEuT
VOUT (1 V/DIV)

PGOOD (1 V/DIV)

|VENI
EN (5 V/DIV) 2 ms/DIV

@ 7-4. ﬁﬁ%)afib VIN =24V , VOUT = 3'3VIOUT =2.5A IOUT =1.5A
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JEE EN 5] EBRSME UVLO

FEHLRFLT , {E -SSR NEMERAREA UVLO AP AF R T X ] DU 7-5 o Fros i) s g R
SEHL. AR R R E Y Von , TIRWTHLEA Vorr. B 5 , Reng FHAEAE 10kQ % 100k Q (17
Wk, a7 TR 7 A7 8 5 Rent 1 Vore-

EN

— AGND

& 7-5. 45 UVLO R ¥ B

VoN )
RentT = (v—2——1) xR 7
ENT (VEN_RISE ENB (7)
Ve =V 1 — YEN_HYS 8
oFF =Von X VEN RISE (8)

Horp

* Von A VN FEHE.

* Vorr N ViN KT HL R o

o HEZRBARER DL T AN ARTE .

7.3.6 5hE8 CLK SYNC ( i+ MODE/SYNC )

E—MNREPFEPIEITZAFEES . NI SEI B LI RG22 v B . TPSM336x5 1 H4H MODE/
SYNC 5| B85 25 fo i s B tH N O 2 2F [R5 2@ A AN B . —FhEMIBUE TR , EZ T RH , 24t
MODE/SYNC 5| JHI B 815 5 (1) b T3 6 B T 2 40 ) i o A8 5] 20 2 46 B A 2R (PLL) SEEREY , YEFR
TARME KT WANE] TPSM336x5 [FAMHBIEEUR T N EE H IS 4TI 8, (HAS S R AT A iR S IR R4
W R R RS B R AP TT . RO FES NS | Z B R RRE FPWM £X | JR7ER 7130 BL CCM #2012 1T .

TPSM336x5 H'[) MODE/SYNC #it A\ 51 B AT 7E = Fpml iz — FigfT -

o B RIS KRR ] ((PFM) 3347, ST BT B Lk S LA S e R

* FPWM #i:{ : £ FPWM B0 F | 22 ZHE D B, A e B it i R skas o IX AR RIS A Sh 8 i
HEE A& RIZAT .

« SYNC = : N EFI b4l E 24 MODE/SYNC 51 I AN EA5 5 o R ik e I A 76 008 N A7
I HASSZ 5 K6 S W st 71 B3 R S Jm s (B (1) R ], B it 2= 55 0t in £1) MODE/SYNC 5| Bl I {5 5 A A UL
fic. MasfFEabT SYNC R |, EHEE FPWM 0 Figi7 —4F - 25 W E , i R VF7EBCA 30
159 N UCEC i 3] MODE/SYNC 5| It 454 .
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7.3.6.1 Bt #55¢ MODE/SYNC 5/ @7

KEZH T EZS R Z M ST H T RS R BE S S 8 7 I ] . IX L RG] LRI A e &GS, HiE
PUERZ RIES . BkobAIo% MODE/SYNC 3 iz hil st X R4 R A A . B G shikri415¢ MODE/SYNC 3] il
H, ARINAE S EE S . R 7-4 58T Rk A e Rk B ik B .

R 7-4. kARG R E

MODE/SYNC $ A\ S
> VMoDE_H HRAN FPWM %8
< VwmopEe_L AR B BB R E
[ A B SYNC #xk

7-6 SR T AERK AKX MODE/SYNC 4% F H s A FPWM #5xQ2 7] {8 e, 88 ERTA] tyope 2 )5 %
B TR, K 7-6 K 7-7 LR T VRANME B

:<_Transition to new mode of operation
starts, spread spectrum turns on

|
|
:4 > tmooe >:
FPWM Mode : :

|
VMoDE_H \x;/ :
Vmope L " 7°X t
Auto Mode ! i

& 7-6. BEIERAN FPWM R 2 8] () 5 H

112k MODE/SYNC R fR#51E E KIS A T tyope » as R EAN A 25 0e FPWM 85X, JF4TIT R ( aniA
HTH) %E ) , MODE/SYNC x4k : LAk AH K 7 1817 .

\ 4

< tmope

| <4—— Now Auto Mode, Spread Spectrum on

|

VMobE_H [ |
VmoDE L £ : f
i I 1
[ >tpyse L — P [ >tPULSE7H_>: |
| | |

! :4— < tsyne ———»!

B 7-7. \ SYNC R #2) HhER

|
+— < tSYNC —» ‘

| |

| | |
LY \ s I
|

|

|

|

I
I
} <4—— Now FPWM Mode, Spread Spectrum on

Vmope_H

Vmope L |- ‘ } N /1
- o/ I~/
[ |
e >tpyse L — P [ >teuse 4’} }47 > tpyLse L —
I

!
}47 <tsyne —

& 7-8. )\ SYNC #R#:2] FPWM &%

7.3.7 FFRHPE (RT)

B TPSM336x5 F 41/ RT G| B FRE % vl 1T 7= 5, rE VR BT A G2 a] 8 3 A Aol B 75 1 AR AR 5 T
200kHz 1 2.2MHz (8], iEZ K 7-9 DA E T R R pr i f s FEAE |, siE HiEME 7-6 R TiE®. RT
5| B

MODE/SYNC 5| Z S 3FH [R— 5| AL & . FEEEE AN AT LAV RT 51 RIS IR AR 4 N B PRAIE T8 % T AF 1 FF
KR, Wl LLE A MODE/SYNC B5 It 5A4MEI 8 E SR, At RT 5l THRERER , S HE
7-5.
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% 7-5.RT 3| i B
RT A FFHR
VCC 1MHz
GND 2.2 MHz

RT & GND AR YE I 7-9 AT
B (R ) T b4

1
RT =

8286

1.021

Fsw

Hr

- RT AU E A (KQ).
- Few JIFHE (KHz).

80

70

60

RT resistor (kQ)

20

1

50
40

30

0

0

200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Switching Frequency (kHz)

& 7-9. RT HE5MERAHIRX R

SRR A B R 1 o 5 T XU . B 76, TR R ML | LU 2 TR AR\
Fh 90 VRO P

R 7-6. FRPFSHMHBERIFIXR (loyt = 2.5A)

&)

Vin =5V Vin =12V Vin =24V Vin =36V
Fsw (kHz) | Rrr(k) Vour F&H (V) Vour fEH (V) Vour & (V) Vour f&H (V)
BME BKE BME BAHE BME BAHE BME BKE
200 81.6 1 1.75 1 1.5 1 1.25 1 1.25
400 40.2 1 2 1 4 1 3 1.25 25
600 26.7 1 25 1 1.25 5 2
800 19.8 1 3 1 55 1.5 8 2.25
1000 15.8 1 3.5 1 6 2 1" 25
1200 13.2 1 3.5 1.5 6.25 25 1" 3 1"
1400 1.3 1 35 1.5 6.5 1.5 3.5 15
1600 9.76 1 3.5 1.5 7 12 4 15
1800 8.66 1 3 1.5 7.5 3.5 12.5 15
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R 7-6. THRMREHH BERKIRR (lout = 2.5A) (%)

Vin =5V VN = 12v Vin = 24V Vin = 36V
Fsw (kHz) | Rgr(kQ) Vour JEH] (V) Vour Y5H (V) Vour EH (V) Vour iH (V)
B/ME BAE B/ME BAE B/ME BAE B/ME BAE
2000 7.77 1 3 1.5 8 3.5 13 55 15
2200 7.06 1 3 15 8.5 4.5 14 6 15

7.3.8 HJEIEE# BT

24 H H R AR IR YE I (] TPSM336x5 (1) PGOOD 5| il i B J 1 3 A PE vl B T B R G B3 . 2T
T HAE PR IR PR AR A OC S5 A R R S5 R DA S IR S S TR AR R T . T HR B U A v B b AR H R B R
I mFS (5] e 22 i RN 7 2k R 25 HA 1) ) i) il B AE R bR . BRI TR DT tRESET FILTER % H s R AN 2 fid & FE
PFIEE &, B 7-10 , o] DL i 3@l YR IE 81T, 3R 7-7 34t T PGOOD 47 15 w44 H 51
®o fEXH, Vpg,, #E XN PGy iR A K] Vour ( HFrFaERHI L ) |, Ve, #E XN PGhys 4 URA
) Vout , H4 PGyy M PGuys #FULE 4 TH71# e (ERIIR LRI, Ml Ven rise 2R UEIEH AR 8y e -
Z AR S 6ms (BB ) o X RERAERE R S R AR FE HLR IE H D) R AT AT H A IR s AT B A A 2
KA. 2 EN LRI, A IE bR 5 B s 9 IR 7R EN VIR , REE AR (VN pe_vaup
=15V (B KAE ), HIEIE R S el R R 2%

LR IE % 7 RS — TR N i3 MOSFET , 72— MM b b s B B A& (2 4R B . 3B ] IR 77
FOEIE A B AR L B E Voo B Voute WRATZILIIfRE , PGOOD 5| AT LAGRFFIT i Bl . FHfiN 1%
ST HRRERR BN < 4mA.

Input Output
, / Voltage Voltage \‘ «— nput Voltage
\

/ —» (4—tReSET FILTER

I
| " " 0 [
VAR : : } ’ } } _b\‘PG'fL‘T-RISE \N_ —>} }4— tRESET_FILTER \\} } } :
e P | | 11 tRESET FILTER —+—p! lg— | I tRESET_FILTER —p 14— I
s ‘ ! I - 1 | 11 - ¥ |
Y Ll‘ ,,,,,,, o/ \ ____ ) L__1___|¢ 1
Vpg,, (falling)————-—-—-+— tl - = [ e Y ﬁ‘:,, |
N I v | | i [ [
Vi (rising) —————=—<— 4:’*777 -r I + ===
****** T e S e e e
V 1
ViN_PG_vALID ******‘N;HXS*I*H* ***** ‘F ***** }********H********%**H ******* }
GND - — / :‘ 77777 FE U [P | M S I
b ! ! 1 Lo 1 |
vouTt [ } } 1 | I I |
Il | | " T I I
it ! | L it H ‘ !
= ‘ TR |
PGOOD : 11 ! } [ } } . I ‘ l
| H\ | | I \/}\ 11 Small glitches o |
PG maynot ! | | N do not cause 1
be valid if I Startup| I rirslzeatlltghtches d(t)i:gr reset to signal PG may not be o
input is below delay PGFLTRISE a fault valid if input is !
VN PGVALID below ViN_pc.vaLip
& 7-10. RIFIEH BT ( AEHE OV H{F )
£ 7-7. PGOOD KR A (B KA )
RS JR 3 WA FER (FEMZ )R . AL thcoop_act A HERH PGOOD #it )
TR Bk
Vout <V, Ht>t
out < Vpgyy RESET_FILTER Veayy * Veauys < Vout < Veee, - VPGyys
Vout > Vpgey, H t > tReseT_FILTER e M i PR
Ty> TspN Ty < Tspn-Tryst H A4t L
EN < VEN_RISE - VEN_HYS EN > VEN_RISE H?E%'}j—sﬁﬁﬂj EEE

7.3.9 & LDO. VCC 1 VOUT/FB i\

TPSM336x5 1 F P95 LDO %t Al VCC 5l I T A IE. , VCC HEPulmF il & 3.3V HE. K3
B , VCC Bt IEH T/EHE |, AR IER T/EHE.
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7.3.10 HZEH KR Vgoor.uvLo ( BOOT %iF )

EIF IR B 2 B Bk T VIN (0 B HUE DL HS JFETF . BOOT fl SW Z [E#HA — N 0.1 uF
RS , ZHASHERME , H %K BOOT i 7 LB EFEZE (SW + VCC). TPSM336x5 & /1 LR T —
ANEZ W, DUE KRR E R D HE R 7 Z R sF. BOOT HIEHEA UVLO W HE. % UVLO Ef
VeooTt.uvio MIEIME , H & E N 2.1V, W5 BOOT HAEL AT B T XX T SW 5B & | thisftrs
B —ANFEEF R TF m O S AT AR 5%

7.3.11 B

JEII & AL I AE LU BAT [ 52 AAIB AT (10 451 5 8 (1 4005 Vi ] P 0 HICHRS R 03 (10 VA A0 SRV Bk S8 DL R A0
TPSM336x5 SEHL 1 —FAHI , B AR TR LB B RIS A0 o X R 2Ga AT B sk S A i
B ELATBEVE A2 FM B0 AR A0 B g O o 3K A 3 R 3 I T O T R R L TR ) B B L R e B3R
TPSM336x5 fii fH +4% WA REM , ZESAE FM F1 TV Sty s -F I e & o 188 F Sl 1 XUBE B J 40t
(DRSS). DRSS /& = ffi A5 I BENLER SR LA o X PR Al 8 R AR R A RO AE LR A B AR e &

© AR = AR R RIS

o LEIFSRMNER N BA B ME R A A

DRSS Y HAE T AL BT (K55 G B Rl AT BN A 22 o X — L35 AT I 2R T il 3R R SIN B S A H
PR R SCR E. BAh , TPSM336x5 I Fe v ik — 20 IR b Rt i 5 2 5 | ) s Pl P B0

%ﬁﬁﬁf%ﬁﬁﬁﬂj‘@ AR SR B s T AW . DUME RSB A, AT HOCH]

I b el TR B T IB AT AL, XA R PR A
o EEHET WA ER RN AR . EER, REAE FPWM BN IEAT | RIMERCE 708, A AT LU

W o

o HMTHANSEE RS , B EEAR S, a0 5 Sl i ) A B G SHE ] R % 2 X RS AT R
WS R TIFIE

o LI 5 AN R E 2 .

7.3.12 KB AN EEZHTRIKE

{FH TPSM336x5 AT W11, DAZI0HE IR I 3R 47 S0Pk 2 R0 40 i 30T 51 S ) i HH e s 08 b P 400 A 79 i B i )
BATSAE , Wl 7-11 FBE 7-12 s Bash b A MME— 4l k-

© AARER VIN SRR, BEBUR ESBUE -

* EN HIF4T0F 41t

o BRI LR T MR IBRRES KR

R E NG, RO AT DL R4

o FYRREB AR R T R R RS ARRT . RALERGE | IR FB RSB RTOY OV, M tes KEIA B B (LAY
90%.

o TAREEXRE VA SN TEGEL, JvRM MOSFET #uf — A 7 HBa. X ARVFFE A th B oL T
2o BIAEAE T BLJS s 1 E) ey o D2 A2 LS, B2 k.

| -— Triggering event If selected, FPWM 3 Triggering event If selected, FPWM
' is enabled only : is enabled only
! —» ~——after completion of : —» —after completion of
—! e ten tss —i - ey tss
3 Vi e ts —» Ve 3 Vi o e tes Ven
2 Fr-------=- PR om - - 2 Fr-———-=--- FEom—————— S
5 Vour Set : 5 Vour Sef :
> Point \ v, = Point \ v,
E— 1 out §_ N 1 out
3 90| 1 3 90% |
B Vour Set ' B Vour Set '
z Poﬂv ! -t z Point ! .
ov Time ov Time
s s =
B 7-11. A H i B R B OB B/ = 1k
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7.3.12.1 N EBEF R

R g R R B LA T 0, S RS B e T . fEASOR RSB IERIKE , 5
R B X ) EARBLE AN T

o JEAE LT U B O LG SEEIL 2 i R B R O AEL v R 1%

o IRSFBCE N FPWM |, BRGAE S B R IR K SR AR 128 R I8 AT . Gn S H fR B SRR M — A Ah s e U
fi , TPSM336x5 FI LMt F . THER , IEW ST WIS AP A (R ST AT T, AT 1A At ok e
JF G b R B T A A AR A R P

v Load
4 current_
1
® Vour Set I ‘|
5’ ‘g Pdomt ‘l ! Vour Slope
St and max \ the same
= % output ! \ 4——as during
2732 current | | soft start
S5 ® \
[¢) ! \ -
Time Tt

B 7-12. ANEREFIKRR

To VR H T A S I AN R S B R R R R, — B B A OE ABL R SRR, Bt 2 B
5 R s A AH R R LT . 18] 7-12 BoR TZAT Rl

7.3.13 THAAY ( WreEsk )

TPSM336x5 i@ it 1% &l (HS) AR (LS) MOSFET 3% J& H H it bR 1) F B AE 1L i 155 40 T 32 2R . AN R
JE AR 2K B S F IR PR R AT BB . ZERLVRIE LT, it FE R BE A T SRR ) B AR T PR AT

R0 MOSFET 3oL {8 i R0 (8 LA B 7 S SN o 24 B DU A BT W ) S, o5
OB RO S it ZEREANTFSC T , 14 HS TF36 i 5 1 2 H e A ML, 015 P B 2 MK B
8t 25 8 R 2 (R A7 E A o T 4 05 2 K S 0 B e LT B (L9 EL AR 3 A B 2 L
B, BB 5 T 35% I, HS R ML RS o5 EL A A .

ST S B | 2R R B R T . SRS O —RE | O S0 AT T SR SR SR B &
ISR AE . W TRON B | SR 05 8 1 36 53— AT S 01, th e v R LA LI 6. 5
PR, U A O FIR. HO RN IR . 20 R A 0N PRI , 00 MOSFET #{i4 &
KA, BT AL G, — EEO M S SR DL R | ARONFF A T | I LB o i S kS
JE 7 it — BT | RO A

FERRTEMAIR | B FB A b 0 b I DR ALK T 25 K24 0.4V (Vigiooup) LA, 088 PR A FEE A . £ %20
T, B ty ((HIKL 50ms ) I IETF , AR BOR AT IR S . AR RV A GO | B (e
IR FIB T k2 Sms (R ) | SRISTRUCRNT. BE B A (IR A AL

7.3.14 $oRHT

LB 168°C ( #LAYMHE ) B, ASCIHE I 5% A P T ISR BRI S T R AL, (KT 158°C ( H/MHE ) A
SR AW . RO RS, RS IER IR | BRI IEFEEY 153°C ( AUE ) . H45RMET 153°C
( MY ) I, TPSM336x5 22241k i — i R 5.

2 TPSM336x5 T4t mifi kWi , 4k8:m VCC ik, Jy 71kt TxF VCC jiti i i i S 2t 3% , Jy veC
B LDO FEAR 7 B AR 1 , &S 0F R s a5 IR 45 . LDO E TSR W 9 18] (S 43 ) L 22 22 R HELAL o
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7.4 S3FThEEAE R
7.4.1 SRR

R EI EN SIRITT SR At i SOF e 2 Thag . 2 EN SRR T 0.7V (S ARUME ) I, rISREER B AR (0t R
J, SR TR . AERWREAT |, B AR & 250nA (SRR ) o

7.4.2 FEHUBES

W LDO /) EN BI{EMR T4H EN BME. 24 EN UBIEES T 1V ( HORME ) HAR T4 B o T oRs 26156 B B
i, AES LDO ¥ VCC HEFREfE 3.3V (( $17U(H ) . FRIE EN 51 LA o R 8 HOS B AE RE M , 501 SW 35 45
HINEB T3 MOSFET B AR FF L WRIRAS . TPSM336x5 i£ % UVLO {#47.

7.4.3 BITHR

HE EN 5| iE+ VEN_RISE\ VN =T VN ( & /ME ) ) I H AT AE HAD 5 2 , TPSM336x5 LAt T LA
Ko 2 TAEMIEM R 02K EN 51 NERR] Vi, KRR CAZE I 5 N i I B/ Vin ((Se/ME ) B Sl
EVEEB

MR AR IR . N R R AN BB, TPSM336x5 A Hfbh TAER -

L FIERI (CCM) - RN T RUBES RS I — 0, TP (few) [l E

H A - BARIEAT  £E PRM BT | fow SRR TN PR

FPWM 3 - B 0080247« S Ik T H R s FR RS ) — 2 O I8 il A S (CCM)
BRI ] RS R ST, fow S FEIKPARFFRR K

JEFEREC o PR oy LA KPR EE /I e B iR Y i85

7.4.3.1 CCM =

K TPSM336x5 M LA FigqT Ui |, &2 2755 7 HEA. #E CCM H , TPSM336x5 LUK 52 L (D) 4T P 6
U (HS) A (LS) 1%, AR ftiase Mt i k. 78 HS JF 0T i@ |, SW 5 E Vew 312 K4
ViN , LRSS L AR VR ARG 0. HS TP B HZ ¢ . £ HS JFRKHIN IH] topr , LS JFRATIT. HUEESH
P LS R , X 5] Vew JHIE LS T I b ) [ PR B B AL AR o [ I AR B A e 2 A 1 7 o 22
FE PR FRE E B4 FL e . D 1 HS JFSRAETT 5% J 31 4 1) 3l I 7] 5 3

D=Ton/Tsw (10)
TE RS ARFE I B AR B R AT e 2 o, D ¥ R RUELE , BN RBERUR L |
D =VOUT/VIN (11)

7.4.3.2 G0 - BREET

TPSM336x5 75 S P FaATHE . — ARy B ahiEaiatT | RI7E B AORT s i S i 0 T SR B IE F A
AT Z I WA Fe . 55— FiFRoy FPWM R, RS7E 22 30 th BE OREFIHAIR . TPSM336x5 LA R iz
ITHOR TR F T IZ RSP IS . TR, SR EANE S RPN, e AL FPWM #s 1T .

TPSM336x5 X AE H a i R AR IS 1T . BAEIZIT R R BRI R AR

o THEMFE , X FEDCMigfT ( B WK 7-13)
c B (WK T-14)

THEFER , BN PANRREAR TR A R s B B8O | (HE TR AT 1
74321 “IREHE

AR FAT 5 AR S e LI L KRS KT BE T BB AR AR R A T 45 1 [ S WA R R . AR R
i 2 A A B BRAR T BR A SLB B . AR VAR AR I OIS DR, BEA far IR PR 2 | R A I B % LA
RIFREE -
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w _ ton Vour
~ tew Vi
o YN
(=]
3
o
> ton | torr. . thighz |
% > — >
- ” >
i
A
<
o
3
SRS
5 PN AN
S lour

EEFERT , —H SW A miERiEE | IR & st 2ok B, RIS “RE T ER |, — Bt st/ T COM B i iR as 80
3, izdsFat e Ll DCM BiRig 4T .

& 7-13. PFM &47
TPSM336x5 7t H a3l N B A e/ MEE H SRS i E (15257 6.5 FI1 lpeakvin ) » HRVLIE B E A LT
P KT, SaEmAMEE . A5, i AR RIS . X AR ARy PFM R 0F % .
7.4.3.2.2 &0

HE g i SO T, TPSM336x5 b o PR . B 2 IR ZE UK S AMEfar 1t COMP (— RN IBAE 5 )
ik FIf B VOUT/FB (ks 1€ s 5N E] VOUT/FB IS Z A 2R |, i a FILDhRE . mAG A2 |
75 B B B S AT IR A R BE L IR 3 TR K. Masfh e e as it |, St i b AR 2108 1% i

Vour
o 1 Current
2 1% Above Limit
S Set point
>
§_ Vour Set
g Point

0 Output Current Y lour

TEEBET | — FU A T35 P CHE 110 BORUE PR , e P S | L7 W P P 6 & i et LA 1% B
& 7-14. BT A B R S IR B R
& PFM B3R ISATI , 7 SR LR B3R /)N 0 IR IE SR A% RIS PRM RZIIES . PEM AR BERAIT

Vour LA B E w2 ok . Wik Vour EER M EAF RS, WATBLE Voyr B0 FPWM R i
PG R/ B B M S B

7.4.3.3 FPWM #H - BH#HE/T

£ FPWM B0T |, SR A AR R ORI IR FF A S . O T ORSFIIR | FoVFA BRI B ) BT FURR 2 o I ] LA
52 G AL R L BR ) A R SRR BIME | 1B 77 6.5,

24 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPSM33615 TPSM33625
English Data Sheet: SNVSCB1


https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com.cn/cn/lit/pdf/ZHCSR90
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR90C&partnum=TPSM33615
https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com/lit/pdf/SNVSCB1

13 TEXAS

INSTRUMENTS TPSM33615, TPSM33625
www.ti.com.cn ZHCSR90C - DECEMBER 2022 - REVISED FEBRUARY 2024
VSW D= tON - Vour
) ~ tsw Vi
Vin
[O)
=3
S
§ -t fon :ﬁtOFFb
=
@)
0 " - >t
tsw

Inductor Current

£ FPWM BT, B 1oyt DT liipple B—¥ , ATl Sl (CCM),
& 7-15. FPWM #ERE1T

T PrA s /£ FPWM BT an et i 2 9 i, BIAEZE SR SO0t RE S B S ad I ], JUPSRER PR ATS
SRVTHY , MTUAE RS B -3t P e 1] S B R 47 (94T

7.4.3.4 R FER ] ( BRAEE ) &1

B A N\ B Y L L SR IS [/ BAT 45 5 I Bl i B INE A (K R A 3 I ], TPSM336x5 th 2 4k 4 1 % H
HLUIES o 3200 I A P A AL R A OR SE I o M2 FL S U 24 U i R UEE L P JRR 8% FRLIADAT o A (B LA FEL R R el
TAEMT R RS S E R, MR e, BRI i b AN B i e O AT o SR A YRR R A H
TR T IZAT , W R A A i e B ey T W s AL, AR A A (B s, BRI Je i A P Ui e it ik
AFUEAT . R AN L S R LI e, AT RS R I MR E A A 4 USSR TG R
PR ST AR T 4 R . PRIUE AR R T BRI A IR A A IR . — HAMBERBR R R T R AR R , &
(B AR 2 5 b B R B P ORI AL T . RIS ME N, AR SRR OR KR IR | JFRHAE TR — A S 391
2, HPHUREE R R K AE R LA N . T s A A FUIME , R R SR s 4T 5 A E E
] (COT) #2177 R M SAFIS TR E S K 7-16.

sw D= Jon _ Vour
v h tsw Vi
o IN -
8 _ <Lon = fon min
=)
>
= _ torr
S -
| >t
louTRosLs @ —————5
tsw > Clock setting
[
c
e
5
(&]
S
o
3
©
£
0 » 1

EAEERET | B R B | TR W rh S B 37
A 7-16. D EHEFEREIT
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8.2.3 NI (5%)

COUT =2 x 22uF ( 1210, 16VDC )
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8.2.3 PLAMIZR (%)
COUT =2 x 22uF (1210, 16VDC )

V|N =12V

VOUT =33V
K 8-15. EVM #ut:ak

2A , 1 MHz

VIN =12V VOUT=3-3V
&l 8-16. EVM #h:Ak

2A , 2.2MHz

VIN =24V

VOUT = 33 Vv
& 8-17. EVM #ut:f

2A , 500 kHz

VIN =24V VOUT =33V
K| 8-18. EVM #hiRE

2A , 1 MHz

CISPR 11 Class B Conducted Emmissions

85 <
~
75 =
~
g 65
9 55 — Qpk Amplitude
° —— Average Amplitude
S 45fA — Qpk Limit
= A —— Average Limit
2 .\
g 35
< \
25 ey
|| L —
15
ViN=24V Vour=3.3V 2A , 2.2MHz 5
0.15 03 0507 1 2 3 4567810 20 30
& 8-19. EVM # % Frequency (MHz)
ViNn=24V Vour=5V Fsw =1 MHz
LS AR = TPSM33625EVM i =25A
& 8-20. CISPR 11 , B 2% , CE :3#i 150kHz Z 30MHz
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8.2.3 AL (%)
COUT =2 x 22uF ( 1210, 16VDC)

CISPR 11 Class B QPk Radiated Emmissions
60
55— Horizontal Amplitude
—— Vertical Amplitude

50 | — Class B (3M) QPk Limit
g 45
E 40 ]
o 35 L]
(]
B 30
s 25 i
£
< 20

15

10

5
30 40 506070 100 200 300 400500 700 1000
Frequency (MHz)
ViN = 24V VOUT =5V Fsw =1 MHz
FLERIR = TPSM33625EVM ( TLiE s ) i =25A
& 8-21. CISPR 11 RE , 3 2k , H9#fi 30MHz % 1GHz
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8.3 LA Bt sk ik

BN 2N RAHE N

TH I & W E T T

H)EH ESD F.

HME EN IR .

AEA g R A RS, AR T .

FERE O RN 20, S RIS R T 1 A fa rg Al T1 2 AL BE I 2R R Bh foxt e i At PCB
A REATIEE , LA BT H AR ) .

8.4 HRMREW

TPSM336x5 [ /5t AmI{E 3V & 36V e A ALK VEH A TAE . F A\ r YA s P 0 JUAT & A B 2R P

XN RAHE N MZEWRIE{TH1F. Whh , S N I 0 RENS ) 0 BRI 4% Fl B SR (T 7 A0 N LR . AT DA R s
FEX 15 KA ST K A\ B -

_ Vout XIout
N ="V (19)

Hrp
o N MR

A AR BRI K P A B A KT PCB AT AGE S B A FB I, 55 B R4 RSk DU E BT fE . SR
B )2 2 R SO HEL BEL T e S A R IE AT I AN RS2 . S BRI | A A U R ESR MM A Sl &
TR AR BB WS IR L%, 3K AT BEAE A i A FRLIRET T 5 P I 3 BOARRE A Bl T A o 3 26 L L AR 9103
W A S0 Ik 3 Bk N R R B B RAZ AN AR L S Bl f M R, R TR BT BE R BRI UVLO s fih
MAGE AL

IR, S AR A RN PR S I R RS, R LA\ R A S e R R A AR R IR
Fo HUAR AR PSS ESR A B TS A SR B HF g A S (AT I iR . 47pF % 100uF Ju A
1 HL A AL AR SR AT IR, JF A B T AE R TR BRI (R A LA €. 0.1Q % 0.4Q [ ESR
FOR 2 B N BB C B AR Bt IR

8.5 fiJ&

AEATIT % IR B ML e B T- PCB iR, [RIRE R E R T oo AR B . P ml AR i A48 B it — A PCB , 23
e R R e R L BRAR AR RE | I K PR MR NS D6 B2 EMIL

8.5.1 fi {5

ATATT B B AR Y PCB A Ji s T s ve v I B AR B 5 A 2 X 2 . PCB A J& AN R A RE S iR IR A R U1
SR BT RIE AT R . B IE AR AT, PCB i i A R MR BRE A @ 1 T TV KO A = A | Fa e ds
1) EMI P REFEAR KL FHGR T PCB fi i . R R asfitied | ot PCB Zhig & i — a2 Mg N A
FRAELYR LI I I RS |, Al 8-22 N ZIN S AREKBEAS IR |, TEATER B AE R AT RE A KBRS LR . 1X
S AN 0 T ) 2 SR S BRI ) IE H B AT . DKL IR ER TR AR R AT HE I ELIR R T AR AR AT
INUIBRAR TR AR LR A7 P SRR T EE X TPSM336X5 S8 yoF I i i A ) o

1. JFA 2588/ ] ESEVT VIN A1 GND 2 7 & - VIN A1 GND 5| JIAHAR | faift T 4\ A CE -

2. 7EIEVTVCC GBI Bt & —1 VCC 25 7575, %M as b JEEIT S TACE. | FHA0 F 46110 5 1) A 80 42
# VCC 1 GND 5| .

3. IR EE B A BEFEVT AR FB F1 i E . ¥ Regg~ Regt M Cre (WSS ) 7EYBR bS5 Sl A .
5 FB Al GND & 4008 HEE IR 28 0F L X 2L 5] i, B Vour MIEERES K —, H2 , AMIEFX—
A B AT L AT B AEAT AT 1T BE H 2SR A B RS 28 I R B AR M A Y (1 SW S ) B

4. FEH A ] R B E I R . %R TS 2 B R R R AR
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5. ¥ VIN. VOUT F GND 7E# 75 #4715, X PE A% AT fE 98 A EL$% AT Ui/ F PR i A\ sl tH 42 L ARAE AT v
JEFE, IF SRR R AR

6. FEHLLEBEAN) PCB I , LUSEHLE AT A WA L 05K, LB OR SEILS i K 97 3 AR A3 it
FFRAINE R o yao PCB THRAMRZLAURA 2 27 , HAMG/NT 1 857, Wk PCB Wit Z MAZ (&
W), XSG ALt AT DU B A JZ BT 1

7. JHZEPEI KRR EEENZ .

ARHMEEIRR , WS LT PCB i 7 5K

TFHHEIF A Jed 717 B IR 77
Simple Switcher PCB 7 /i 75 i I /7R £
“HYEE IR A e B ET T i S
1E/7] LMA4360x 57 LM4600x [ 1£ 14741 EMI 47 )5 bz /iT7R 27

/V o VIN
q |—

— SW l—fYYYL

Ay

‘\ 0 GND
T

Kl 8-22. B PEIL AT IR B
8.5.1.1 Bt R HEBRFEI

IR , T1EBUE A — A R AE Y SE O T T o $2 31 T BE 9 Uk L B A A e R (1 57 e Zh e, o oud il e
AR LRSI UE AL AT RIR OB A R ML , 4 GND 51 JERE B F 1. GND 2k A& VIN F1 SW i
24 N7 PR S PR L~ T — 0o et 5y — U e S EMG 2  H T BUR AT 2

TIEAE GND 5 BT B 78 R B, DURIE R D I8 . AR BiIfi R, 1531

8-23. RS I T2 MU Z AOH (B S , 8o Tk AR DY ER AR, DR MRE ( WIZETTAG ) MRk
N 1 20z/10z/10z/20z.. BA 24 5 FERIE 24417 Jay A £ 1A DU J2 Fi B AR P S BLAIR P A% S BEL T 3 244 )5 AR AR
I #A B -

Copyright © 2024 Texas Instruments Incorporated FE LRI b 37

E. I
Product Folder Links: TPSM33615 TPSM33625
English Data Sheet: SNVSCB1


https://www.ti.com/lit/pdf/SNVA021
https://www.ti.com/lit/pdf/SNVA054
https://www.ti.com/lit/pdf/SLUP230
https://www.ti.com/lit/pdf/SNVA721
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com.cn/cn/lit/pdf/ZHCSR90
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR90C&partnum=TPSM33615
https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com/lit/pdf/SNVSCB1

13 TEXAS

TPSM33615, TPSM33625 INSTRUMENTS
ZHCSR90C - DECEMBER 2022 - REVISED FEBRUARY 2024 www.ti.com.cn
8.5.2 11 JF~ Bl

Keep FB, RT, VCC trace small Maintain continuous ground pours

o

Top Layer

o

O Mid layer
VOUT

<+—— ~100nF, 0402/0603
capacitor nearest to Vin pin T

Keep output cap close
Keep input cap close

o

Large VOUT pour for cooling

& 8-23. A5 JAB
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9 A SCRS L HF
9.1 B

9.1.1 F=H=M%RE B

T RAG 558 =J5 7 fh BUIR 547 R IR 2, AN BERA 5 LR 2™ i R 35 s AR B 1A PR S AT, ASBERA It
7 i B S5 BB S AR AT T1 7 i I 95— K s BA T

9.1.2 FRIH
9.1.2.1 {#/7 WEBENCH® T AL EH Bl 75

firtat | TPSM336x5 #3131 1) WEBENCH® Power Designer 1) & & il %1+ 5 & .

1. ERMARA K (VIN). % # )k (VOUT) Fift i (IOUT) 23K,

2. RS RENAZBT RS, mRCR, (A R R A

3. KA SIS (T HAh T AT g e 7 Rk 47t . WEBENCH Power Designer $2 4t 1 5 il I #
B, 25T SEE A RS AN G A B S L R B

EZHNENT |, ATHAT DU #4E

BATHASE , WEE B LK kAt

BATHGEREDI L, T AR ERAR A e

5 i) JE 2 P AA R 7 R LA B CAD #% 305 HH

FTED PDF # 2 0H & ik IE 5 R F LR

A% WEBENCH T E 345 |, & U7 www.ti.com/WEBENCH.

9.1.3 By B AN

9-1 JE/R T TPSM336x5 HIasfFanr & N . A RN M |, SR 4. W 7 HARE T RS
SRR, R TI 8BRS R TI ) E2E SCHritls ; AKITIHEE .

T XX M X 36 XX X RDNR
1

lADJUSTABLE OUTPUT VOLTAGE RANGE ISPREAD SPECTRUM lOUTPUT CURRENT MAX l Fsw MODE OPTION lPACKAGE

PS: (1V TO 15 V) ADJ OUTPUT 2:No 15:1.5A F: MODE/SYNC Trim RDNR = QFN 11-pin large reel
LV: (1VTO 6 V) ADJ OUTPUT 3: Yes 25:2.5A * (Fixed Frequency Fsy = 1 MHz)

* No alpha character means Fgy, is

set by the RT pin

& 9-1. B ar 2N

9.2 XY HF
9.2.1 MR
152 LN AR SR -
EINACES (TN) ,  “Hikif : FRIELHL, P FiTiEE " R
TEINACES (TN) ,  “LfaE A 1 B RSB PE S 1T L EE B AT 726 75 7 W TR 7

INACES (TN) , “LGHRIIC BRI MR

PPN RS (TI) ,  “aid LM43603 71 LM43602 fjft ittt ” iR 2
I RS (TI) , “PowerPAD™ #tgisii 7HEf 46" b R 27

MRS (T, “PowerPAD™ #ik” W /IR &5

EMAXES (TI) ,  “LEHRTHIHIE by 7 IR

TEMAXEE (TN) , “FFHAIAFIER” MR
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o fEJNACHES (TI), “Simple Switcher PCB #i /7751~ W /H#R 7
o EMAER (TN), “HEHR - Wi EEFH s
o JEINACES (TN, “FE/H LM4360x 55 LM4600x [t 1TH41 EMI 7ijm” MR &

9.3 BT FE HTE AN

SO EOFRE A , T SR ti.com LRSI S OCIER . st A AT BVR] AR Bl A IS
o AREUWHEAEL I EHRE OB SO PSRBT G k.

9.4 THHIE

TIE2E™ thCsCHFiRin i TN EEZE TR, W EHENE P RE . S IR @B M- H . #%R
BUA g sl th H QR e, SRS P (M PRk e vk 5 B .

BERM AR A DTS IR SRt XSSP EIE AR TI BRI |, IF A Bk TI A i§ S
TIRAE 2K

9.5 iR
HotRod™, PowerPAD™, and TI E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

I RIbR % B A & B
9.6 FHH M HEL

Fr R (ESD) LA AR L o S (TI) UG i 24 1 TS HS s A B A Bk L 1 LA 05 T Wy Kb 3
A RIZHALT | o] B SRR BB

Ao\ ESD MR/ NE S BB VERERER | KEBA BN HENERLE TR EASZIHN , ZRFEEAMNS
HOE R AT RE 2 BT 5 H R AT R AT

9.7 RiE%R
Tl REE RAERF| IR T ARE. B ZRYEIE A E .
10 BT i it
VE © PARTRRAR I TS Al B85 2 FT AR 11 TURS AN [
Changes from Revision B (March 2023) to Revision C (February 2024) Page
N T TP SIMBBER S Gl R G B L oot e et e et e e e et e e e 1
o M T RCEGHH HIRITIFEF , Vin =24V B AMHZ B8 oo 1
o BEHNT MODE/SYNC GIITE Sttt ettt ettt ee e e e e ee e eee e e 4
o UNTITT MODE/SYNC Ao 5 R T L e e e et eeeeeee e e et e e e e e et e e e e et e e e e e et e e e e et e e e e ee e e e e e eeneeeeaaes 5
* N TPSM33625/TPSM33615 [fi H I HUAE AR N 7 B UGS AT 2 IR 2R e 5
o B RBEUEFHEIIRCE NI M 86%. 84%-. 88%. 86% Fl 95% H KN 84%. 83%-. 87%. 86% F194%. MET
A T Yo NI L7 5= OO 5
o KR 71114 Vout MEEEE T A REBT = TOK Q ooeeeeieeeeeeeeeee e ee e een e eenn e 13
o IRIN TR WEBENCH Bt 00 WED BT oot 29
o THT T TEIN 14 B VOUT Therrrrrreoseeeeeeeeeeee oo eeeseeeeese e eeese s eeee e eeeseeeee 31
o BT K 8-3. 8-4. 8-6. 8-7. 8-9 FE 8-10 FJ AMHZ BT oo 32
o IRINTHEE WEBENCH BT 0 WED BEAE oot 39
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PACKAGE OPTION ADDENDUM

23-Jan-2024

PACKAGING INFORMATION

rderable Device tatus ackage e Package Pins Package co Plan ead finis eak Tem em evice Markin amples
Orderable Devi S Package Type Package Pi Packag Eco PI Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Sampl
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

TPSM33615FRDNR ACTIVE QFN-FCMOD RDN 11 3000 RoHS & Green SN Level-3-260C-168 HR -40 to 125 33615F
TPSM33615RDNR ACTIVE QFN-FCMOD RDN 11 3000 RoOHS & Green SN Level-3-260C-168 HR -40 to 125 33615
TPSM33625FRDNR ACTIVE QFN-FCMOD RDN 11 3000 RoHS & Green SN Level-3-260C-168 HR -40 to 125 33625F
TPSM33625RDNR ACTIVE QFN-FCMOD RDN 11 3000 RoOHS & Green SN Level-3-260C-168 HR -40 to 125 33625

ples

@ The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may

reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based

flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents Tl'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
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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 TI 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—>
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 O OO0 O 00 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)
TPSM33615FRDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
TPSM33615RDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
TPSM33625FRDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
TPSM33625RDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
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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)

TPSM33615FRDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
TPSM33615RDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
TPSM33625FRDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
TPSM33625RDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0

Pack Materials-Page 2



PACKAGE OUTLINE
RDNOO11A QFN-FCMOD - 2.1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

PIN 1 INDEX AREA /

A
o

2.1
o
005 |
0
SYMM
¢ | |~ (0.2)TYP
©0.2) 1.5
025 ﬂ “ ‘ 2X105
8X (0.25 |
\
L - E e a
! 2.1 B
5 2x 2
| 2 u|
I
PKG ‘ :]
- B _
. | 6 0-35
2X[0.65] — ==~ ! C le ( 0011?@ cljo] N
S EE— ) *lisre u
13
=1l ﬁ :
0.65 " HE 2x 0425
X055 = ax] i ‘ 0325
' 08 i 63 IIE

-IIE 005@
2x 1025 005 [c]
0.825
2X

4226623/B 04/2022

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

This drawing is subject to change without notice.

The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RDNOO11A QFN-FCMOD - 2.1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

R Ss 2X (1.125)
g & © 2X(09 <
T T T (0.3) T
o 2 |
* ERE @ |
AT L ® —r— o
L | y 2X (2.06)
2 ‘ ,,,,,,,,,, -—-—1 Ex 2X (1.96)
(1.52) i - | e
(1.48)
C) (1.23)
T - TN 2X(1.15)
_ @ @ O O 5 4X(0.65)

T | — 2X(02)
6X (0.25) le—— 4X(1.1) ;\’ (0.23)

3w
0.000 PKG —
¢ i o
B "0 s |
2X (0.55) —— oot /) O @ (g)é)
2% (0.59) — P N Fay = ‘
0.77) e .. h = 2X  2X
2X (1.05) —) 4 5 () (1.75) (2.05)
[ ) O 8X
2X(1.41)
S 4 =
2X (1.55) 74/—\7\ S | (0.25)
(1.77) — £0) ‘
~L/
(@0.2) / ‘ ‘ *
TYP
‘ | L (0.56) —J (R0.05) TYP
e E ©0.9) | 2X (1.1) (0.385) TYP
3 3
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X 0.05 MIN
0.05 MAX T
ALL AROUND
ALL AROUND 1~ _
METAL () SOLDER MASK
I OPENING
| e
EXPOSED METAL \ SOLDER MASK ] METAL UNDER
OPENING EXR’AOESTiE /‘4 SOLDER MASK
NON- ggtﬁ\lEEFEMASK SOLDER MASK
DEFINED

(PREFERRED) SOLDER MASK DETAILS

4226623/B 04/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.

@ TeEXAs
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EXAMPLE STENCIL DESIGN

RDNOO11A QFN-FCMOD - 2.1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
o=
SSw
_ o le— 2X (1.125) —]
§ 2X (0.5) 7<—_1 <
= 0.3) T
1 9
T { 1 8
(g.)é) 2X —— 2X (2.06)
(0.37) \_ 2X (1.96)
(1.52) l ! — (169)
‘—7 4X (1.1) —-‘
* )
6X (0.25) [ J — (065)
!
2X (0.2)
1 4 5
— 0.000 PKG ¢
1 I [j T)-— — 2X(0.23)
7 N 2x(0.3)
(02(5) C j ( j
2X (2.05) T 7[777+ in L_J
2X (1.75) 6X (0.5) (0.62) — 2X(1)
1 1 J
o o W
(04.15)3(1) E:}\ 2X (1.77)
‘ )
B (R0.05) TYP

8X (0.375) J——J

=— 6X(0.93) —=

3X (0.91)
4X (1.76)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

PIN 4 & 5:
72% SOLDER COVERAGE BY AREA
SCALE: 20X

4226623/B 04/2022

NOTES: (continued)

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

i3 Texas
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