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7.1 48X R RBUEE
FRAEEH T Ty = -40°C £ 125°C (BRIERAHH ) . ()
B/ ME BoRfE Bfr
VIN Z AGND. PGND -0.3 40
RBOOT % SW -0.3 5.5
CBOOT % SW -0.3 5.5
VLDOIN % AGND. PGND -0.3 16
PN EN/SYNC % AGND. PGND 0.3 40 v
RT % AGND. PGND -0.3 5.5
FB %z AGND. PGND -0.3 16
PG % AGND. PGND 0 20
PGND % AGND -1 2
VCC % AGND. PGND -0.3 5.5
it ek SW % AGND. PGND® -0.3 40 v
VOUT % AGND. PGND -0.3 16
LW/ PG — 10 mA
Ty 45 -40 125 °C
Ta BRI -40 105 °C
Tstg jaeeaiyiy -55 150 °C
W i o 4 2 U 260 °C
FOVF I B K BT R AR 2 3
Hlbrha Mil-STD-883D , /7% 2002.3 , 1ms , 1/2 IE3% , C.%% 1500 G
HUIRS Mil-STD-883D , /7% 2007.2 , 20Hz % 2000Hz 20 G
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PERIATSENE . DIRETEAIIERE | JF4Rfa a8 1 75 o
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7.4 RIEREER
e RDH (QFN) .
30 5]

Roua 2 B EIH (TPSM63603 EVM) 29.1 °C/W
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(2) HEEMIEAIE Ry EH T EHESRZRDBA 20z FHIRTE R0FA I ZIRERT 64mm x 83mm JUJz PCB H#sft. #SHHS A PCB A

XAFEC Roja. AREZEE
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Pagis + T1 ; H Pyis A HAERIIIITR |, Tr 2 S BHIRE
TR S BARESEL (b gg) KA HH LRGP SRR (Ty). Ty= by * Py
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7.5 BN
FRAEEH T Ty = -40°C & 125°C. Vy=24V. Vour =3.3V. Vipo = 5V. fow = 800kHz ( IRIEA A HH ) . HAMEFIEK
R R A A= NS M . IAME IR A T REIE BN S EhsilE |, (Ut S %,

SH \ TR | BME A Rk B
YR LR
JAENTEE (1 loyr TEEIN ) 3.95 36 \%
Vin N A A S R —
1B1TJE (£ loyt YEHIA ) 3 36
VIN_HYS IR 1.0
lo_vin TS LAEEIR (PR Ta=25°C, Venssyne = 3.3V, Vg = 1.5V 4 pA
IsDN_viIN VIN S Wi i Vensyne =0V, Ta=25°C 3 pA
ke
VEN_RISE EN HiJE -7 1.161 1.263 1.365 \Y;
VEN_FALL EN HL& T B IR 0.91 Y
VEN_HYs EN A JRIR 0.275 0.353 0.404 Y%
VEN_WAKE EN M (i 0.4 Y%
len EN/SYNC % AN IR ( AEFFE ) Vensyne = 3.3V, Veg = 1.5V 1.65 pA
ten EN 7 HF BIFF SRR FF 46D 0.7 ms
J33F LDO VCC
Vee #5#5 LDO VCC i i f 3.4V = Vipow = 125V 33 M
Vipoin = 3.1V, FETFR 3.1 %
Vipon < 3.1v(D 3.6 \Y;
Vee_uvio VCC UVLO LJHiifE
VN < 3.6V 3.6 v
Vee uvio Hys | VCC UVLO iR @) BH#HEF Vee_uvio 1.1 v
MLDON \n%_i%’\; Zgﬂiuﬁﬁiﬁ)\ B (FEFF5E , Ta = 125°C B Vensyne = 33V, Veg = 1.5V 25 32| A
R
A Y%y e 5 L (TPSMB3602) 1 16 v
Vour [ % LR (TPSMB3602V3) 7 lout G P 3.3 v
[ 52 % H LU (TPSMB3602V5) 5.0 v
Vrs SRR Ta=25°C , loyt=0A 1.0 \%
VEB Acc S LR EWV;NZ?OEO}—T]Z »Vour =1V, loyr = 0A, 1% +1%
Ves e ALk = Ta=25°C, 0A < loyr < 3A 0.1%
Ves AR ;8\7 25°C, loyt = 0A , 4.0V < Vi < 01%
IFs FB 51 I i A\ f i Vg = 1.0V 10 nA
CURRENT
lout ‘it HRLIAT Ta=25°C 0 2.0 A)
locL K (DC) BRI ERAE 3.8 A
I Hs TR T 9 ER i PR AL 5 LR 0% 4.48 4.87 5.32 A
ILLs IR % L 3L R AR 2.07 2.4 2.80 A
IL NEG £ Lt BRA -3 A
Vhiccup AW 2 1T, FB H R S54FHYT FB HEZ L AFETE R BhA] 40%
tw JoL e SRR ) (B BATIY gk i) ) D 80 ms
®wiEzh
tss EE—A SW Jikif 3] 90% Virer [ i) Vin = 4.2V 35 5 7| ms
tss ﬁ:iggév}%ggfu(ﬂfpwm B PR 18] (24 Vi = 42V 05 13 17l ms
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7.5 HAHE (82)

EE'TE.@}EH? TJ = -40°C % 125°C. VIN =24V, VOUT =3.3V. VLDOlN =5V, fSW = 800kHz ( [3/%5“5%%‘%% ) o E%d"fﬁ*nﬁ%j{
(B PR AE e 2o A 7= v T 1 . BB SRR el T s B S 8ubs e |, U5,

5% \ WREHE T T
HJRIE#
PGov PG FFREIME — Tt Vout B HE 105% 107% 110%
PGyy PG FRREE — Tk Vour B HLRE 92% 94%  96.5%
PGhys PG LMRBIMERM ( LTHAITFR ) Vour B LRE 1.3%
ViN_PG_vaLiD | H AL PG i th i A B 46 u A FHi, Vensyne = OV 1.0
Vec_Low 7 PG Zhieh Ik 2mA L% PG 51, Vensyne = 3-3V 0.4
Ipc TR A A T PGS N FLI Vpg = 3.3V 10 nA
lov RS SW A AL LI R 0.5 mA
tp_FLT RISE PG & P55 1 REIR I ) 1.5 2.0 25 ms
tPG_FLT_FALL PG TyRe 0 H i ik 2 i ) 3 %4 120 us
FrREE
fsw_rancE FEFHRR T Ry 3L SYNC #eiE 200 2200| kHz
fsw_RrT1 BRINTTRIAE B Ry e Rgr = 66.5kQ 180 200 220| kHz
fow R2 BRAATF SRR Ry e VN = 12V, Rar = 5.76kQ 1980 2200 2420| kHz
R
VEN_sYNC fii ] EN/SYNC #E47 [R5 it 75 B30I R IR b F1 A0 R B ] < 30ns 2.4 \Y;
ts EAHYER T FEH R EN B 4 28 us
tsync_EDGE St P03 I 1925 455 5 AR I ) DA EAT 3R ) () 100 ns
URE
Veoor wvio |5 SW HItk CBOOT 51l ERIFLIE |, K<l w2 2.1 \Y
ton_mIN 5/l ON Jikorf s £ (1) \é%ngT1V +lour = 1A, RBOOT il f% 55 70 ns
ton_max K ON Jikfr s (1) 9 us
torF_uin 5/ OFF Bk 3E V=V lour = 1A . REOOT B&Z 65 85| ns
FARIT
Tson MR RIS BT 158 168 180| °C
Thyst AR () 10 °C
(1) SBOHMXS B Gt AA =8 . REA =M.
(2) 1EViN=3V FXMETESE~TR.
(3)  IXEFWAETFHKM A KLY EBER , FB i ZARMEN +5%. FHARKRGER T
NN AREZEE | ESW AL I EIHE 5
8 FEX IR 7 Copyright © 2023 Texas Instruments Incorporated
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7.6 2G4
DL HURG GE F T LA B T (8 S 7 P B . SR8 0 T O SRS SO P T T = 25°C (8. B o R eV (R S e 0
.

2N \ WA EXN T T
IR
; . S ViN =24V, Vour = 3.3V, Venisyne = Vin, Voo = Vout , fsw =
s oy e 3 325
I o FR B A 4 N HL YR BT 800kHZ , oy = 0A 10 mA
BHEE
VFB ﬂl%klﬁ?g%‘i VOUT =3.3V , VIN =24V s IOUT =0.1A Ewljiik 1 mV
VFB 232?’#1%%83{3 VOUT =3.3v, VIN =4V % 36V , IOUT =3A 6 mV
- Vour = 3.3V, Vin =24V , 7E 2A7 s F lour = 1A %
v A 50 mv
out b 2.5A, Cout(derated) =49 1 F
&
Vour =3.3V, ViN =12V, loyt = 2.5A , Vipoin = Vout » fsw = 89.5%
800kHz :
Vour =3.3V, ViN =24V, loyt = 2.5A , Vipoin = Vout s fsw = o
87.5%
N 800kHz
n prEs
Vour =5V, ViN=24V , loyt = 2.5A , Vipow = Yout ; fsw = TMHz 91%
VOUT =5V, VIN =36V, lOUT =25A, VLDOIN = VOUT f fSW = 1MHz 88.1%
VOUT =12V, VIN =24V, IOUT =1.5A, VLDOIN = VOUT f fSW =2MHz 94.1%
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7.7 SRk
BrARSA U], S0 Vi =24V,

4 1.01
— Ty=-55°C — Vin=3.3V
— Ty=25°C — ViN =36V
— T,=125°C
< 3 g 1.005
= o
& / g
2 S .
3 2 3 ! =
/
g g "‘/
9 [
B / / 8 0,005
2 A .
n 1
— 0.99
0 = -55 -35 -15 5 25 45 65 85 105 125
0 6 12 18 24 30 36 Junction Temperature (°C)
Input Voltage (V)
Vensyne = 0V
‘ & 7-2. RtEE
B 7-1. KRBT EIR R
70 60
60
\ 50 —
S 50 g —
2 = /
o \ § 40
40 @
5 & —
% 20 A W 30 —
- o | —
x N = L—
20 ~ 20 | _—
/
0 T~ — | —— High-side MOSFET
I — —— Low-side MOSFET
10
0 -55 -35 -15 5 25 45 65 85 105 125
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 Junction Temperature (°C)
Frequency (kHz) =
‘ ‘ B 7-4. Rl 510 MOSFET Rops(on)
& 7-3. @i RT BB ERIFRMR
1.4 115
_12f 110
= .
()
g ! < 105
s °
Z 08 3 100
6 ._-._-F-F.PNN 5
< T ———— Il
2 06 T £ o5
< = N
= O]
2 04 & 90 ——
[ - = Vgn Rising - = OV Tripping
w 0.2 —— Vgn Falling 85 —— OV Recovery
. = = Ven_wake Rising —— UV Recovery
— Ven_wake Falling = = UV Tripping
0 - 80
-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125
Junction Temperature (°C) Junction Temperature (°C)
N 3 AL, N
& 7-5. fHRER{E & 7-6. IFIER (PG) BRE

10

S

&
IS
=~
i
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7.8 MAREE — 2A B4 (VN = 12V)
ARG, HZSMT 9.2

100 1.2
95 Vour, Fsw
20 — 5.0V, 1.0 MHz
JF e I RN R —— 3.3V, 800 kHz
A/ T - — 0.9 255V, 750 kHz
80 - z — - 1.8V, 600 kHz
= 75 // i c
x <]
2l / S
) 70 ' a /
e 654 ® 0.6 f
S 60|/ a
5 ss| 3 ’4/
50 [ Vour, Fsw o 4
5Ll — 50V, 1.0 MHz 0.3 — =
—— 3.3V, 800 kHz — |
} \ = L —
40 2.5V, 750 kHz <———"
35 — - 1.8V, 600 kHz
30 0.0
0 0.25 0.5 0.75 1 1.25 15 1.75 2 0 0.25 0.5 0.75 1 1.25 1.5 1.75 2
Output Current (A) Output Current (A)
VLDOIN = VOUT VLDOIN = VOUT
B 7-7. 3H &l 7-8. TIFFERL
20 115
Vour, Fsw
" 5.0V, 1.0 MHz 105
- — 3.3V, 800 kHz
Z 2.5V, 750 kHz 95
< 16| —- 1.8V, 600 kHz 5
o L 8
[ % )
2 2
x 14 — g 75
[ —— 2
g 4 — Lt | g 6
K / - —— =
> — - —| 32
ERT = ] g s
Q.
3 || 45
8
35 Airflow
6 Nat Conv
25
0 025 05 075 1 125 15 175 2 o o» 05 07 A B 18 12
Output Current (A) Output Current (A)
) . Zee IR 2] 64mm x 83mm 4 )Z PCB.
Cout = 2 x 47yF % , 25V, 1206 4135 3-) AR =
§ 7-10. Z2T1EX V
& 7-9. @ B RS & RETHEX ( FrE Vour)
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7.9 #MAREE — 2A B34 (V)N = 24V)
ARG, HZSMT 9.2

100 2.0
95 Vour, Fsw
20 — 12V, 2.0 MHz
| —1 16 — 5.0V, 1.0 MHz
85 y T " 3.3V, 800 kHz
80 g = 2 — - 25V, 750 kHz
s 75 % = <
= N 2 12
5 DIl g g
c 65 . B
S 60 ; 8 — =
E 55 5 0.8 — //w .
! 2
50 ~ Vour, Fsw S ] ="
45 / — 12V, 2.0 MHz I e
7 — 50V, 1.0 MHz 0.4 -
il H 3.3V, 800 kHz
35 I — = 2.5V, 750 kHz
30 0.0
0 0.25 0.5 0.75 1 1.25 15 1.75 2 0.25 0.5 0.75 1 1.25 1.5 1.75 2
Output Current (A) Output Current (A)
VLDOIN = VOUT VLDOIN = VOUT
B 7-11. %R Bl 7-12. ThHRFEEL
26 15
Vour, Fsw
— 12V, 2.0 MHz 105 —
_ 23| — 5.0V, 1.0 MHz
E 3.3V, 800 kHz 9%
= — - 2.5V, 750 kHz 5
2 20 C 85
[ % )
S 5
i /; g
(9] 17 1 aQ
o) - £
8 |— —==F-— 2 65
S —1
s 14 = =" E 55
32 =
g " 45
1 Airflow
200LFM
3% 100LFM
Nat conv
8 25
0 0.25 0.5 0.75 1 1.25 1.5 1.75 2 0 025 05 075 ! 1.25 15 1.75 2
Output Current (A) Output Gurrent (A)
) . Zee IR 2] 64mm x 83mm 4 )Z PCB.
Cour =2 x 47yF Fig#% , 25V , 1206 4h7E/L+f Sl &
S 7-14. Z2TEX (V =3.3V
&) 7-13. #i HH PR S0 A #eTHEX (Vour )
115 s
105 105
95 95 =
O e O s
§ & é 75
£ £
g 65 [% 65
% 55 é 55
< <
45 Airflow 45 Airflow
400LFM 400LFM
200LFM 200LFM
3 100LFM 3% 100LFM
Nat conv Nat conv
25 25
0 0.25 05 075 1 125 15 1.75 2 0 0.25 05 075 1 1.25 15 1.75 2
Output Current (A) Output Current (A)
Zis R4 2] 64mm x 83mm 4 )Z PCB. Zen R3] 64mm x 83mm 4 )= PCB.
&l 7-15. Z&TAEX (Vout = 5.0V) Bl 7-16. L& TAEX (Vout = 12V)
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7.10 BLARVRRE — 2A 24 (Viy = 36V)
AR, HZMT 9.2

100 2.5
95 Vour, Fsw
20 — 12V, 2.0 MHz
20|— 5.0V, 1.0 MHz
85 s = : 3.3V, 800 kHz
80
S 75 ya < —
& / S 15
e/ >
'5 o / g // /
a%) 60 / 8 49
45 Vour, Fsw . 0 —
— 12V, 2.0 MHz B m—
40 — 50V, 1.0 MHz
35 3.3V, 800 kHz
30 0.0
0 0.25 0.5 0.75 1 1.25 1.5 1.75 0 0.25 0.5 0.75 1 1.25 1.5 1.75 2
Output Current (A) Output Current (A)
VLDOIN = VOUT VLDOIN = VOUT
B 717, & & 7-18. THEFER
32 15
Vour, Fsw
— 12V, 2.0 MHz 105
28| — 5.0V, 1.0 MHz —
E 3.3V, 800 kHz 9%
© 24 S s
2 —
14 _— g
(9] 20 aQ
E /é/ E 65
= 16 = E 55
o — £
3 I 45 Airflow
12 400LFM
3 fooLF
Nat conv
8 25
0 0.25 0.5 0.75 1 1.25 15 1.75 2 0 025 05 075 ! 1.25 15 1.75 2
Output Current (A) Output Current (A)
. L ZasFIE4E 3] 64mm x 83mm 4 )2 PCB.
Court =2 x 47yF W% , 25V, 1206 4173 ~F AR =
, 7-20. Z2T/EX (V =3.3V
B 7-19. ¥y H H R 40 A ZETIEX (Vour )
115 s
105 ] ] 105 \%\
\\
o \\ o5 — ] E\
o ) \\\
< 85 < 85
£ £
e 65 2 65
% 55 é 55
< <
45 Airflow 45 Airflow
400LFM 400LFM
3 SooLF » fooLF
Nat conv Nat conv
25 25
0 0.25 05 075 1 125 15 1.75 2 0 025 05 075 1 1.25 15 1.75 2
Output Current (A) Output Current (A)
%15 28] 64mm x 83mm 4 JZ PCB. Z AR %] 64mm x 83mm 4 JZ PCB.
& 7-21. Z2&TAEX (Vour = 5.0V) B 7-22. Z2TAEKX (Vour = 12V)
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8 E4nit e

8.1 MR

TPSM63602 & — 2 fiil B 2 FH 1 [F) 25 5 15 Bt/ B i FEL A | A 3 %) 36V FLYR HL Ik TAE . ZasfFFH T M 5V,
12V Al 24V HFEFUHATIE EF . TPSM63602 i HE Rk M i 4z il 28 . AR AT MOSFET |, fgf% ARG /N i ok
H RN SRR 3A FE R AR |, R E R AR NG S IR . Z88 T2t |, n ik Rt % iR
H s N H RV o AR T B PR B A M | AT 4 BT B R) IR A e .

TPSM63602 1] LA 3 RT 5] ek A5t eh (S S Szl 200kHz & 2.2MHz AT e e Ja | 3F8 4 17 20
KEETNRE , W42 g s U B F A ) EMI MRS

o SRHRAL R B BRG] BIHES B AT S B T O S A R, AT PR RAE S EMI.

o ELAGTAR R B AT R G AT S RO A H B AR ] B R B D B AR R RO LR IR AR ST IR A

o EFERFEDE RN FPWM A5 RT 78 2 £ 8 o 3 v N S 18 1 R oA

o B R 5m AU R SR B8 ] O B2 R T 2 MOSFET ] S KI5 PWM 2%,

o HFF Y AR R AENSE S m AR A B N Rtk EMIL

TPSM63602 # It LA E A (R INEE |, AT LR (@I RGEDK

o T R UEBU I AR AR BT PGOOD 457 4%
o HAIRMINREMFEE M REmA | iRt
- AL R IEUE (UVLO)
- WARRIFRIIAE
o B E S R OR S, TR S B 2 i B AR
o FA I W (R 2 P IR BIR ) ) B S i R
« HA BRI DR
XECThREN) Z NIRRT — A REE G TREHN 6. Sl HS B ELBE AR, XA R R &R S
Tt A RA R, SR 1.

b *E
8.2 ThRETHER]
ij VLDOIN Optional
external bias
RT (from VOUT)
VIN . LDO bias
- Oscillator subregulator
Rrr
***** -l
1 ! i:t[:g otp Vn=3Vto36V
RENT | D
} } Shutdown
Precision } } logic
enable for | i ENISYNC o Enable
ViN UVLO ! ; logic ﬁ
| |
| |
IReng <
! ! PG ocp
777 Pcoob
indicator L PGOOD
logic —— Cnw
Fommmon ‘ . Power =
! Rear ! Vour=1Vto 16V
I
ToVOUT < B . Sti%e
sense point | oL o =
‘ ! uvLo control lout(max) = 2 A
} | oTP logic
I -
} R ‘ ocp Soft start Cour
I Rees = —
| | EN
i =] =
[
Adjustable > *
output AGND 1
variant only ~ —

14 EXXFIRE
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8.3 ke i EA

8.3.1 BN HETEE

TPSM63602 #E [ fa M N HLEVEE N 3V £ 36V, idi T8 12V, 24V 1 28V #ip N\ HL YR B A i B4 R #4546
& 8-1 H i JH BR IR L B B R 7 SEERIE T TPSM63602 H % B N\ HaL Ui (1 P TR o IR 28 B 2 1 Tl o

V|N =3to 36V
[
Precision VIN VIN
Enable UVLO
ffffff —_ CIN1 h— —_— C\NZ
I
Optional Rent g } PGND PGND {
synchronization — —
ffffffffff ! TPSM63602

Optional ~ Voyr=1to 16 V
external bias |OUT(max) =2A

vee VOuT _T . O
VOUT Cour
CBOOT
:] § Reer

PG RBOOT
RT FB

EN/SYNC VLDOIN

,,,,,,,,,,,,

PGOOD
indicator

Rer AGND  PGND g Rrss

N = N
K 8-1. M\ T/EH KN 3V & 36V [ TPSM63602 53 &
AN, B VIN 5] _E ) e 7E 28 % B A b S E RIS 40V (45 B RAUE B . iR VIN 51
R R PR R L B KA e, M RE SRR IC,
8.3.2 Al Bk (FB)

TPSM63602 B4 1V £ 16V KR 5%0 H R uF . % B S iR 75 ZEH A s 2E , 2398 Regt A1 Regg (14
Z I 8-2) . £ VOUT ™I fikt5 FB 5|2 [A1iE+#: Regr 7£ FB 5115 AGND ( 5101 10 ) 2 [7i%#: Reggeo
Regg MEE N 10kQ . Regr MME R LUER 7RER 1 iH5E . R 8-1 FiIH T 2 Py H F 0 87 (1) A v P L Al g
W RANR . & 8-1 RIS AN HH B EN TSN EE. SIHMERERERENRE , KPS ETH
T BRI AR R

(1)
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VOUT °

AGND
K 8-2. FB H.fH 4 E2s

% 8-1. *7]:\“{& RFBT ’fE\ @ﬁ(ﬁ‘l fSW %D%/J\ COUT

Vour (V) | Resr (k@) @um%wwm>°wwg$”“ﬁ Vour (V) | Reer (k@) EWM%WWM)wagyﬂ(ﬁ

1.0 kS 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 7.5 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 15 140 2200 4
3.0 20 750 50 16 150 2200

(1) Rrpg=10kQ

WER , RUEFHEOR  HAERER AT R R AR EREE | WD TXFEM . H2 , Regt EAEIN
KF AIMQ | FUNIX RS [ AT AR 5 25 5 52 BN 75 5 o B AR I S A FEL BELISY 0 o 75 82 o A2 3 % 18 S i
AR R o S50 B S AR LR R AT RS | R S i5i A 2kt B PCB [MEE Xk, AR N EZER | ES
B 11,

M e R ER S

TPSM63602V3 1 TPSM63602V5 43 fl & iZ A5 B4 3.3V Al 5V [l e s EEm b B ER S, xRl s
o L BH SR R RS TR N B . IR, FB 51 AT DA B e A A T

8.3.3 MAHAR

i N P s SR DR A1) T2 A B R T A A AT P IR T 5 B A N S F T o T 0 P i 8 P A SR 9 U B2
10 A BRI ST R RMS LSS, 7 REat 2 25t T A A48 RMS Uit SR A A4 RMS R
WAE D= 0.5, X HIZEEH 1 RMS HLIRAIE (i 26 20K T4 tH B i — .

2 A|2
|CIN,rms: |:)'[IOUT '(1_D)+1_2LJ

Hrp
D= VOUT/VIN %*ﬁﬁ%ﬁ?tto

)
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BUARTEOLN , BRI N H UL A BN A0 70 B 20 9 eh s N WL R B N R B4R (1t o A RS P JRR B S0 L UAL )
THOUR | SN STE D RS IIRBLHIEES (lour - ) PRI , JE7E 1 - D HIRENIRIEA |\ IR .
BRIE A0\ FL 7 A 2 A e - DGR LR P52 55 Tt IR T R . ERIE ST UAL S F I PR AT A S B = A i
o W5 ESR MRGUR M EMEA &, T 3 T LASS H VAR S0 L S R A

lout -D~(1—D)
AVy=—"——"+1 ‘R
IN Fow -Cnm out - Resr )
FRER 4 25 TR IR IR T RN
oo DDy
Fsw - (AViy —Resr -lout) (4)
/\qj

© AVN REIANSL R R .

TPSM63602 i 2% /> 2 A 4.7uF B N A . 5 OUE A BAT A 05 50 i I AR FEE 1) vt it o P e R P R 8o B
T RSO TIFRIT S 75 5 HAR BB B T 2 81, MR\ LA AR IR N B SR 0 T — MIRFH T . BA RS
POECESR N AT RE 7 EAOM LA o B N LA RIS R A AT T e m N B IS o D T A e R A AR O B
W, TR A SO F B U U BRI Z DA . R 8-2 B E i NI 70 RN B I R AR FI R

K 8-2. EFE MM BE S

A SR
PRz AR BT ShFRRE AR (V) )
TDK X7R C3216X7R1H475K160AC 1206 50 4.7
Murata X7R GRM31CR71H475KA12L 1206 50 4.7
TDK X7R CGABP3X7R1H475K250AB 1210 50 47
Murata X78 GCM31CC71H475KA03L 1206 50 47

(1) AREMHFI, MERIY . RoHS FITEEPRA AR H S S0HIE T 22K | GRS MNR . WS W F =77 4 74

178
() IR (RN ER R EREE | AR ER . )
8.3.4 MH AR

R 8-1 B T TPSM63602 it ) fie /N Y L AE - PR e rB AR, 02005 18 EL I L AL P AR AL IR Lo %
TR AR , BRI HUE AN A TR & S B ERUE (B 5 F A 0 SE P AT BB [ AR 2 57

STEMETF Courany AT | AT LUZBIZH . € ESR %A WASM# MAA . HHIEPERR 4K
fhitith A B9 | W% 83,

R 8-3. #EF K HH LA AR

EL AR R
PEpERg (1) BERK RIS Sh5E R I (V) B ()2
TDK X7R CGA5L1X7R1C106K160AC 1206 16 10
Murata X7R GCM31CR71C106KA64L 1206 16 10
TDK X7R C3216X7R1E106K160AB 1206 25 10
Murata X78 GCJ31CC71E106KA15L 1206 25 10
Murata X6S GRM31CC81E226K 1206 25 22
Murata X7R GRM32ER71E226M 1210 25 22

(1) AREMFER. PR RoHS MAHPRE AR PSR ESIIHIE TEER |, WA RAERONR. WSH 2 =07 %07
s
(2)  FANRHAE (HEIEIN A B A AR |, A RERN . )
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8.3.5 JFHE (RT)

TPSM63602 [FF A3 VE[F A 200kHz % 2.2MHz. #idfE RT 5| A AGND 2 [ — P HBH%E (RgT) , AT LA
B B AR . AT LAME A 5 RE S 5 SRIF R T R ARG N Rey (H , 808 BN E 8-4 ik, ks, @
HH 2 S R 1) i BEL 23 LA FT R 2 S 803 e W . IXATBAIEAE RT 5] A0t st 45 2% ol AR 55 T B I & A2 B s AT . 152
)% 5 | B 0 ik A 5 DL ) (R 25

DAZIAR A B E 1 S H P TS B B R BT AR . {5 S MR 8-4 , LLT R Ry FHEPHAE , PAIZAESS 58 T 4 S AN LA gy
N HLEE R fe i i L Y

13.46

Rer[kQ] = Fou 2] 0.44
®)
R 8-4. FFRMR 5 AKX A (lour = A)
ViN =5V Vin =12V Vin = 24V ViN = 36V
Fsw (kHz) | Rgr(kQ) Vour ¥EH (V) Vour #EH (V) Vour T2H (V) Vour ¥H (V)
B/ME oM B/Ma Bokfa B/ME BoAfl B/ME Bocfl
200 66.5 1.0 2.0 1.0 2.0 1.0 1.5 1.0 1.5
400 33.2 1.0 3.0 1.0 4.0 1.0 3.3 1.2 3.0
600 221 1.0 35 1.0 6.0 1.5 6.0 1.8 5.0
800 16.5 1.0 3.5 1.0 7.0 1.5 9.0 25 7.0
1000 13.0 1.0 3.0 1.0 8.0 2.0 12.0 3.0 10.0
1200 10.7 1.0 3.0 1.5 9.0 25 13.0 3.5 14.0
1400 9.09 1.0 3.0 1.5 9.5 3.0 14.0 4.0 16.0
1600 8.06 1.0 3.0 1.5 9.0 3.0 15.0 4.5 16.0
1800 6.98 1.0 3.0 2.0 9.0 3.5 16.0 5.0 16.0
2000 6.34 1.2 25 2.0 9.0 4.0 16.0 55 16.0
2200 5.626 1.2 25 2.0 9.0 4.5 16.0 6.0 16.0
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8.3.7 HFE R (EN/SYNC)

TPSM63602 mlididk EN/SYNC 5| I 5 4MMIN #p AR EEFID . FID ARV Ry 200kHz £ 2.2MHz. N E54R 4 T8
TR IE I AP A i A 2 EN/SYNC SIS SZBLEE | Wl 8-4 Fin. BUCK Rent A1 Reng HIFEECE FELAE FR I
7E 100k Q JEREIN . AP E Rent , 1H Reng AT CAMREFFF . ARSI B0 Z07E Ja shar < 1, PASEL I 1 g shik)
FFo TER A RFIGES 2048 AN AMANE |, I BTR 248 T N S 5 AR
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& 8-4. f#F EN/SYNC 3| jil i BRI [/ 35

2% 5] 8-5 , ENISYNC 51 Al LSS Al & B iy 4 i 2.4V 1) SYNC JRIE BIMH Ven_sync » A REfil A A &E
[ 20 ik ph A U 2% o AL, EN/SYNC E T ik ok A0 B ik b 1) i /s 5 B2 I 8] 6 20K T SYNC 15 5 R £ I [H]
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PIEH R SR EEA R (M PG 550 T iife IS as 3t 4T 8 st 42 (4l 8-6 Pron ) Bk AT Hebs fram ke

VIN(on) =139V
V|N(Off) =10V
Vour1 =5V Vour2 =3.3V
Ruv T !
1MQ )
PG Rear Re PG Rrss
1£| EN/SYNC 402kQ 100 kQ —Ezﬂ EN/SYNC 23.2k0
Ruvz FB 1V FB 1V
100 kQ m
RF32 RFB4
10 kQ 10 kQ
N
Regulator #1 Regulator #2
Start-up based on Sequential start-up
input voltage UVLO based on PG

& 8-6. 15/ PG 1 EN/SYNC [¥] TPSM63602 K 5428 Sz3i

8.3.9 A>T AUE#E% ( RBOOT 1 CBOOT )
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7
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1 pF \ 4 4 RBOOT
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100 Q
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T 100 nF > sw
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& 8-7. WH#F BOOT HEFHAS

8.3.10 A& LDO. VCC %y #1 VLDOIN #j A

TPSM63602 A A Wil LDO KON Ef Bt . VCC SIIZ W& LDO A%t . Bb5| RIS T 9 oh s e B it
Mo fEZ 5] I AGND 28523 S8 F 5B A B IS — A 1 u F LTRSS . 1i520n#K VCC 5l Bk e 1% %
Hi

VLDOIN 5 f#i/& A # LDO I rl kN . F—Arl ik 0.1uF & 1pF fL5 A s Mz ol e | DA S gt

Copyright © 2023 Texas Instruments Incorporated TR 15 21

E.
Product Folder Links: TPSM63602
English Data Sheet: SLVSGK8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm63602?qgpn=tpsm63602
https://www.ti.com.cn/cn/lit/pdf/ZHCSP45
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP45&partnum=TPSM63602
https://www.ti.com.cn/product/cn/tpsm63602?qgpn=tpsm63602
https://www.ti.com/lit/pdf/SLVSGK8

13 TEXAS
TPSM63602 INSTRUMENTS
ZHCSP45 - APRIL 2022 www.ti.com.cn

LDO il BL R A A2 —72 4 VCC HiE @ Viy EX VLDOIN %A . 24 VLDOIN #Hsifk T 3.1V i}, LDO H
Vi Bt . 24 VLDOIN E#:2] 5 T 3.1V fHJER , LDO %A 1 VLDOIN ftf . VLDOIN H EXFE T Viy
12.5V.

VLDOIN #i N\ B 7EFZK LDO I 446, LDO IR MAEN :

PLpo-Loss = ILbo * (Vin_Lbo ~ Vvee) (7)

LDO Fyfn N\ H A Y e 2 228K, $RAEAH A LDO iy FELIRE IS 7= A IO B A BBk . VLDOIN H A2t 7 —A4>
I, 74 LDO MK T Vi BIHUE , AT/ LDO Hir N\ R 5% H L R (1 ZE (8 HE BRI Th S84 k8 . flan , i
LDO HAERFEMZE . VN =24V H Vour =5V %44 T4 10mA , 1] VLDOIN #:Hhif ) LDO $i#E :

10mA x (24V - 3.3V) =207mW (8)
VLDOIN %42 % Vour (5V) I HIFRFEN :

10mA x (5V - 3.3V) = 17mW (9)
TER AP ER BT, ZERMIRTTE MR | K LDO #AEE Sk i G . TP
o, RTPUBREEE  BFOATT AR R, LDO MUK . 24 Viy » Vour I, BITHEZEE R, IR T4 5
.
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3
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3.3V
64 5V

62 GND
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0 0.5 1 15 2
Output Current (A)
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] 8-8. iEiT VLDOIN L3R #ETH (Vour = 5V)
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Efficiency (%)
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64 12v

62 —— — GND

0 0.5 25 3

1 1.5 2
Output Current (A)

VIN =24V VOUT =12V fSW =2MHz
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& 8-9. i&id VLDOIN SZHL IR F (Vour = 12V)
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9 BRI
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9.1 MAER

TPSM63602 R TR/ RN o/, BI AT S Bk v V5 BB ) s e s el B e i L . R — T TH T E
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9.2 HLAI N A

PLF 3 @R 7 BB R FH o RS2 3 TPSM63602 1kt id #s .

9.21 #it 1 — &R F I NAK 2A FF % ERER

9-1 SR TITRIFETy IMHZ 1) 5V, 2A FEIEAR S & B R LI . Rl Bt bRk A L 24V, 13k Q [IH
PH#S Rrr K B HIZAT T RPR B E Y IMHZ. — AR SYNC S A 55 SCREERIZ AN & B IR BT A

V|N =24V
(W
Vinen =6 V VIN VIN
Viner) = 4.3V Cinz
} 4.7 yF
Optional } Rent PGND PGND
synchronization | 374 kQ =
,,,,,,,,,,,, ol TPSM63602
! Cswne | i
i =
| SYNC X EN/SYNC  VLDOIN ooptional  Vour=5V
! 1 lout(max) = 2 A
;J_Lﬂ_ inp 1 vee VOUT |—¢— ' O
| optional } } Rens _I
************ ; 100 kQ VouT Cour
\
,,,,,, ST :I § - 2 47 yF
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< PG RBOOT 402k0 =
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Rrr AGND PGND Ress
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A 9-1. He g IR FE E]

9.2.1.1 &1 ER
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BitsH it
PN 24v
S e 5V
it e 0A % 2A
FFSHiR TMHz

R 9-2 4L 1 P ISR D R Gtk AR 2 AR AR RO BRI O o R FH 4 Ml s B 2R 2 S B
& 9-2. MAIHEE 1 YRHE B

SERRF | & p.Lie iR () B E
, Taiyo Yuden UMK325B7475KN-TR
Cini~ Cing 2 4TF, 80V, XTR, 1210, & TDK CGABP3X7R1H475K250AB
4.7uF , 100V , X7S , 1206 , K% MuRata GRM31CC72A475KE11L
) Murata GRMB32ER71A476ME15L
Couti~ Cout2 | 2 47uF , 10V , X7R , 1210 , F%& AVX 12102CATEMATA
1uF , 16V , X7R , 0603 , Mg MuRata GCM188R71C105KA64J
Cvee 1 1uF , 16V , X5R , 0402 , Mg Taiyo Yuden EMK105BJ105KVHF
Uy 1 TPSM63602 36V. 2A [&] 4 5 A5 AN EE (TI) TPSM63602RDLR

(1) EBH =78 % A,

FOEG I | TPSM63602 il 5 7E T & Mo oAb R4 S8 F IE W 181T . (B2 | BRI IR M % — 2 Ja I
AT T

9.2.1.2 14 if L2

9.2.1.2.1 f#iF WEBENCH® T Ef& Ed it rE

Al A kA I TPSM63602 #4145 WEBENCH® Power Designer fill 2 & #il ¥ it 7 % .

1. ERBANRAEE (Vi) - S EE (Vour ) A IR (lout ) Z3K.

2. AR SRR RAZ B SCESE , eR. 5 AR A .

3. KA T SN A RS (T1) HAb T AT B vk J7 R HEAT EL AL

WEBENCH Power Designer $2it 7 @ Hl| R |, 3+2' %1 7 SERF A& o3t D5 i RS .
EZHIEH T, AT PL R #AE

o BITHAMGE , WELEZWIE LK B EE

o IBATIVEREVTEC , TR FEERMCIATERE

o B e ) R B AUA R 7 R UL ) CAD # S .

o ITEEIT T ER PDF 45 3 5 RIFE L=,

£ X WEBENCH T_HBJ#40(5 & , 16151 www.ti.com.cn/WEBENCH.
9.2.1.2.2 it R R E &

TPSM63602 ##1F kit it i i — > B 20 e 25 AN B I 15 . Regg FIEEIEN 10k Q o Regg HIE AT LA 8-1
L FE B A 5 A 10 THE

(10)

XFF AT BV f it HUE |, %A I HEY 40.2kQ . N Repr RS (AT AR HE(E 40.2k Q .
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9.2.1.2.3 JFHi R F

FRvE S b H S S OT SRR i E R 8-1 th3R B, XFT 5V i , @IITRE N 1MHz. SIS R & E N
1MHz , iE7E RT 5| A1 AGND 2 |8 —4 13.0k Q FEFHSE,

9.2.1.2.4 M N LA BRIETRL

TPSM63602 2%/ 2 4> 4.7uF P& N A . 7 220 BAT U AIUE i I AT BE 10y i o P e R P 2%
N LA G (0 R A B UK T e RN R

AR T A 4.7 uF. 50V, 1210 A5 RS HIFE S A 4 .
9.2.1.2.5 Bt A A AR EY

Xt BV i, TPSM63602 75 E %4 /0 25 u F 1A &% A A B IE w7 (1ES R 8-1) . FEMHAEA L1’
A HE RN R PR B P S T R R g . AT DA AT ) AR DA R S0 R B T B B A R N
H.

BB RBER: TA 47 uF. 10V, 1210 #RFe RSB A #s |, LR A SUEATE 5V 48 48 uF,

9.2.1.2.6 HAthEdE

+ ¥4 RBOOT %i#:% CBOOT LLHE i,

« ¥ VLDOIN ##28] VOUT LR ERCE.

* 1E£ VCC 5|JH#1 PGND Z [ E —A 1uF A% |, FHELEFEE I
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9.2.1.3 WH 4

%EIE%%TE% ) 7I§)H\]J V|N =24V, VOUT =5V. IOUT =2A H fSW =1MHz

& 9-4. E RS (0A E 2A , 1A/us )

Cout =2 x 47uF

W EN (5 V/DIV) K EN (5 V/DIV)
3 P2
VOUT (5 VIDIV) __pumst™™ = VOUT (5 V/DIV)
PG (5 V/DIV) PG (5 VIDIV)
1p o
2 ms/DIV 500 ps/DIV
VIN =24V VOUT =5V VIN =24V VOUT =5V
& 9-2. 53N &l 9-3. R TE
" VOUT (200 mV/DIV) | %\ Y VOUT (200 mV/DIV) My
5
v W
) 5 1OUT (1A/DIV)
I0UT (2 AIDIV)
i !
50 us/DIV 50 ps/DIV
Vi = 24V Vour =5V fsw = 1MHz VN = 24V Vour = 5V fsw = TMHz

&l 9-5. A (1A E 2A , 1A/us )

Cout =2 x 47uF

VOUT (100 mV/DIV)

LS

U

IOUT (1 A/DIV)

50 ps/DIV

3 IOUT (1ADIV)

VOUT (100 mV/DIV \

50 us/DIV

i

VIN =24V VOUT =3.3V

&l 9-6. 71EB#Z (0A = 2A , 1A/ps )

fSW = 1MHz
Cout =2 x 47uF

VIN =24V

VOUT =3.3V

&l 9-7. B BES (1A E 2A , 1Alus)

fSW =1MHz
Cout =2 x 47uF
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&l 9-8. #E &l , Viy = 12V. Vour = 3.3V, fsw =
1MHz H IOUT =2A

9-9. # & & , Vin =12V, Vour =5V, fsw = 1MHz
H IOUT =2A

& 9-10. # 2 E , Viy = 24V. Vour =3.3V. fgyw =
1MHz H. loyr =2A

B 9-11. $5 & |, Viy = 24V, Vour = 5V. fsyw = 1MHz
H IOUT =2A

28
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9.2.2 #&it 2 — BA -5V ¥ i AHBREF ER S
K 9-12 R TIFRIIFE N IMHz 1) - 5V AR IS/ TH TR R 23 10 BB I . %o s N\ FEL IR YE O 12V &

24V,
viN+ O3 ’
Cing l VIN VIN
= Vinen = 8.9V
Vin=12Vto 24 V10 uF e =85V ~ Cni — 1 ¢
! \ 4.7 yF 4.7 uF
VIN= I Rent } PGND PGND
|
— 604 kQ < | —-VOUuT -VouT
= |
| ! TPSM63602
‘ [ Optional
|
| ; EN/SYNC VLDOIN —I external bias
|
! ===
! ,_7 vee VOUT | —o
I Rens § } c _T | ; J_
lookQ & 1 Ve —— vouT c ! =
‘ LR = I Voyr=—-5V
L] i H CBOOT 2% 47 yF | | ouT = —
:I § Resr | | lout(max) = —=1A
- rc RBOOT 40.2 kQ » L7 vouT-
RT FB _VOUT Optional
Schottky
Rrr AGND  PGND Ress Diode
13kQ 10 kQ
I
-VouT

B 9-12. Ht F A

9.2.2.1 & ER

SRR TRG] |, MR 9-3 thAl S EIE NN SEL , %R 75 9.2.2.2 it FEEAT A
# 9-3. WilmhsH

BB (N
HNHUE 12V & 24V
T -5V

i HH HLIA 0A & 1A
TFRARR 1MHz

R 9-4 SRt T PR D) R P TTAF LA A BRI A (R BRI D o LT 4 P e ot B 2R A5 SR
K 9-4. NFHLEE 2 HIWPEHE #

SERRFE | BE A il BHHS
‘ Taiyo Yuden UMK325B7475KN-TR

CIN1\CCIN2\ 3 +7WF . SOV, X7R , 1210 , W2 TDK CGABP3X7R1H475K250AB
" 4.7uF , 50V , X7S , 1206 , M MuRata GCM31CC71H475KA03K
Courr. Covra | 2 STUF 10V . XTR , 1210 . it Murata GRMB32ER71A476ME15L

AVX 1210ZC476MAT2A
Cvce 1 1uF , 16V, X7R , 0603 , M MuRata GCM188R71C105KA64J

Uq 1 TPSM63602 36V. 2A [l [ fAibk NS (TI) TPSM63602RDLR

TG, TPSM63602 it B/ T & FAMT G M R G SH R IEHIZT. (Ha2 | BRI AMEER 0 — & a1
Bt AR AT T IR

£
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9.2.2.2 [ Qv T FE

9.2.2.2.1 HHEERE R

TPSM63602 #$ ft 4r H B il — AN s BH 0 JE 28 AP o Regg M BUEN 10k Q o Regt HUE W LU 72
x 11+,

(1)
X -5V i, fEJ7 R 11 RN Vour BI4axHE 5V, il A T D45 HAE N 40.2kQ. N Regr
JEFE S T () m] AR TS 40.2kQ .
9.2.2.2.2 IBB S K% H B
{iH TPSM63602 Ff->K H IBB #ihaf , w] SEEL R4 i an F -

louT(max) = ILoc(max) * (1 = D) (12)

Hr

* ILDC(max) = 2A %121‘3';5%5"]%% EEJ)ﬁo
* D =|Vourl/ (Vin + Vourl) B 5L

R, 24 Viy =12V H Voyut = -5V i, S KEH RN 1.4A,

9.2.2.2.3 FF IR

LT R E N IMHz | TEIRE 7250 5, FERIE ) RT 51 1A AGND 5]z [aiZE4—/> 13.0k Q HLBAAE .
9.2.2.2.4 N A RBERY

TPSM63602 75 Z7E VIN 5] A1 PGND 5| jil.2 (8] R T GE SR A b (A B i 22/ 2 4> 4.7 u F P& N A .
A B A LA R AR R T R e R T AR R . AE SO PR R/ T ERC B , BEER VIN A PGND 5
Z I B KRS T VN + [VouTl-

M TPk EE T AN 4.7uF . 50V, 1210 A3 RF P & s 2% .
9.2.2.2.5 ¥ LA A8 RS

TPSM63602 i 2 £ /b 25uF ({47 20t L A RE LW I8 4T 77 B0 A W B0 Fi IS AT 1Y) i it o P e Y
oo T LAESINA S AR oyt F 7 DA R RS0 i e B LA W 5 B s ER B

RG] 7S 47 wFL 10V, 1210 AR5 R IM R RS |, A S A AE 5V 408 48 uF.
9.2.2.2.6 HAhiER:

¥ RBOOT i % CBOOT ¥ VLDOIN i 2 VOUT |, USRS R R,

7E VCC 5| iF1 PGND Z A E —/> 1uF ZEas |, ISR aF.

IBB #HMA P IF fAE /NI B AL T SRR b HE , 5T -5V it EASHIEMETT |, Bt
XF 2% FH PRI L MR /S o

FESAHBEIRITHERCE S, A AS Cn Mt A4 Cour W ALERI A i A AL PRIE VN 157 25 A P44 ]
TS LA > At o PEFF A 3 B0 o IR PR QU | 2RI e T AERXAMBOLT , ATBAE -
VOUT H1 GND 2 [i] 23— AN AT I F R 5E e (i l&] 9-12 Frzr ) R il i 2R 06
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9.2.2.2.7 EMI

TPSM63602 7 ¢+ EN55011 4 i & S brife . 15 9-13. [ 9-14 A 9-15 &7 | TPSMB3603 ( [7] & AR5+ )
RS RO B SR B XA RS0 ST Ml B B A R 2R

9.2.2.2.7.1 EMI &
EMI B2 A briE TPSM63603EVM Ml &= .
188
Rodioted Emissions
B TPSMB3683RDH
24UDC, RBoot To CBoot ''Open'
5.8UDC, 3A, | MHz w/ ferrites
806 Red:Horizontal ;Green:VUertical
78
b 60
Eo
]
£
G
1 5B
o
3 CISPR Cilass A {18 i
2 4B
0
CISPR Class B A m
38
:
“’wm
18 M ksl

S0 55 Frequency (MHz) i

& 9-13. 3E4f , 24V I\ , 5V HHH |, 3A £k

188
Rodioted Emissions
£l TPSMB3603SRDH
24UDC, RBoot To CBoot '"Open"
5.8UDC, 3A, IMHz, Spread Spectrum w/ ferrite
80 Red:Horizontal ;Green:Uertical
78
5 68
»
o}
1=t
~
3 58
o
3 CISPR Glass A {10
3 48
o
CISPR Cioss B #8 n
38
f
2B WM%{%WM
T
T MW&WM W o | %mWM“‘H
349 188 1880
Frequency (MHz)
B 9-14. 48T , 24V HIN |, 5V i , 3A i3k, B
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188

Rodiated Emissions

o TPSME3683RDH

24UDC, RBoot To CBoot "Open"
3.3UDC, 3A, 750kHz w/ ferrites
80 Red:Horizontal;Green:Uertical

7B

6B

5b

dBCulolts/meter)

4B

]z S—

|

M,
a4, ,
18 W e Ay
et/ b

e G Frequency (MHz) it

K 9-15. %84T , 24V #I\ , 3.3V & , 3A fER
10 HEJREAHRE X
TPSM63602 [ EALH i 1t N AT TE 3V & 36V 136 fir N\ HL R YE I TAE . far N IR 4 M L AU & AN B R TR )

X RAHE N RE RS T 1F AN TN IR ATHENS (7] G B0Re s 2 F B4R BT 7 AR A N i . T BAASE P
PR 13 SRAL ST N B

I = Vour “lout
ViN M (13)

Hrp
© 0 OAReE.

ARAZAEHOE K B A KRBT PCB I AGE R BIFN BT, W75 ZRp A A RE SRS E IO BE . AR
B 007 Az v R R B P RE S X AR R (IS AT I B RN . SE R A, A RS IC ESR M A SR &
TR AR LSS IR L%, 3R] BEAE A U A FRLIRET TN G PN 3 SO RRE A Bl T A . 3 28 FL L AR 13
W A2 91 18] 5 S5 N RIS R o S SRS ) A H R AT B DN LT, R BT RE SRR Y UVLO bR A
MAG RN

EER S PN LI e RES X P TR TPANG IR ES Ry 8o A EI TR B SN (R NGRS 1 R SR e R IR PN
Flo R A 45 45 ESR A7 B THIHI i AR ES | I8 A (AR T i8R b . 47pF % 100pF YERIN
(1 LA AL AR SR AT BRI, A B T AE R ORI (R A LA E . 0.1Q % 0.4Q [ ESR
FOARZ B N R B B AR A2 IR
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FEATIF S B IR A TERE A R+ PCB )& , [RIN th I T oo Rk £ P nIARSE T d K45 5 #eit—4> PCB , SK3
O R RE . RAFROENERE | IF SRR RN A A ZE ) EMI

1M1 GRS

NS S EBEAN IR RE | W 2% PCB A RAn kit AT itk . B 11-1 A& 11-2 figos 1 4L PCB #if7 . K
SRR AL AT R AT RS AR

o FERIEFIH (VIN, VOUT #1 PGND ) b8 A K 1 78 i X R R R A% AR AR R )
o KPR AR AR E IS I AL B, DK mog R R A .

o TEPE S LA AR RN A R R ACE B i A R AR

* % AGND H ri#%# % PGND.

* % Regt Ml Rppg MUETE R I BESEIT FB 51 I E .

s HENFILBEHEEFHIERZNE.

11.2 A JA Bl

Cvcc_
Rfbb"~
P— TeExas _
Rf bt m INSTRUMENTS
1
CIN
B 111, WA THEA R Bl 11-2. 8ATHR
11.2.1 BB
E 11 HEHEE
TPSM63602 & FAfir
T 123 mg
GRIE 4 UL 94 V-0
MTBF 15 H TSP %% Bellcore TR-332 , 50% /£ /7 , To=40°C , #:HL R 1T 84 MHrs
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12.1 B340

1211 FE=F= MR 15 H

TI RAGH 55 =07 77 IR S S5 8, ASBER R 27 i IR 45 BRARAE (3 PR S BN AT, AR RERY R
2 B R 5 B B S AT AR T 77 IR S5 — RS 1 R AR BA T
1212 R #
% 12-1 5521 TPSM63602. TPSM63603. TPSM63604 F1 TPSM63606 £ 41| [F] 5 1% Bk B f5 3V &
36V % N TAF R JE AT 2A 2 6A (A E it B |, Al &R N SR AL RIS TE . W R A AL R T R
o X LU AT SEI R E R L IR EMI RTEE i R ) B B AR R T . AT EMI A T e L R BE ML
J&45 (PRSS). RBOOT it B (1)1 55T A 15 53R 15 il N5 il N 55 B B 25 3% . BT AT AR BRIS 78 1R ik 105°C (3R BEiR %
T EFEM

£ 12-1. FBBREERIEREFEFER RS

BER/ERER FELE lout ESES R~ e F&{% EMI
TPSM63602 2A o
BOQFN (30) | 4.0x6.0 x 1.8mm PRSS. RBOOT. SN
TPSM63603 3A - 1 BOOT 7% %
H] 1 SW MG 7w
TPSM63604 4A .
B3QFN (20) | 5.0 x5.5 x 4.0mm PRSS. RBOOT. Sy
TPSM63606 6A A VCC Fil BOOT Hi%:%

FARTF R SR, WS R AR SR -

TPSM63602 Mt [ Tit 5 #%
TPSM63602 77 E # 7/
TPSM63603 #1 TPSM63603S EVM 1 /75
TPSM63603 Altium 77 /& i1+ X 1
HxTIMSHRITE | VN TI £ 8%,
% TIWEBENCH i385 | 15150 WEBENCH® #1771
ERHE EMI B EEE T AW EMI L5 % 2,
B ARSI (IBB) Ra k88 | & 15 18] E 2/ B/ HIRE ) 7116 Fd e
Tl 2%t
- ZHTF Kintex 7 M/ 19 Z %t JRRE 77 5
Arria V 2% 81T
Altera Cyclone V SoC #JiZ#iit
AN BOM $ 119551011 £ 7 BT B I T IR P e 2% i 1
EHH T DCHE A Z 4519 3V 2 11.5V Vin. -5V Vours 1.5A AT I 2% 11}
o FiARE
~ (I B B g N R S R
~ Q1 EE T FE R IR I T RV 7
o BEWFARPFAEEEAE  ES 0 LM61460 36V. 6A A5 L s,

12.1.2.1 {Z/5 WEBENCH® T AL E# Rl 7%
A Al sk ] TPSM63602 #31f 5 WEBENCH® Power Designer 1% & fill % i 77 % .

1. BEBNWARE (Vi) HH K (Vour ) At A (lout ) 23K
2. fERRAERRERAZBT RS, Rk, 5 A A RA
3. KRBT SEMAES (TI) HAd T AT B R TT ST B

WEBENCH Power Designer $2ft 1 € fill IR , If-27 51 1 S R AT B DL I MRk 5
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HotRod™ and Tl E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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PACKAGING INFORMATION

® 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: TI 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 "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead 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 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.
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TPSM63602RDHR ACTIVE BOQFN RDH 30 3000 RoHS Exempt NIPDAU Level-3-260C-168 HR ~ -40 to 125 63602
& Green
TPSM63602V3RDHR ACTIVE BOQFN RDH 30 3000 RoHS Exempt NIPDAU Level-3-260C-168 HR ~ -40 to 125 63602V3
& Green
TPSM63602V5RDHR ACTIVE BOQFN RDH 30 3000 RoHS Exempt NIPDAU Level-3-260C-168 HR ~ -40 to 125 63602V5
& Green



http://www.ti.com/product/TPSM63602?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TPSM63602?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TPSM63602?CMP=conv-poasamples#order-quality
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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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RDHOO030A

PACKAGE OUTLINE
BOQFN - 1.9 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—
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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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT

RDHOO030A BOQFN - 1.9 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

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

number SLUA271 (www.ti.com/lit/slua271).

see Texas Instruments literature

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.

i3 Texas
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EXAMPLE STENCIL DESIGN
RDHOO030A BOQFN - 1.9 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 27 & 30:
94% PRINTED SOLDER COVERAGE BY AREA

EXPOSED PAD 28 & 29
87% PRINTED SOLDER COVERAGE BY AREA

SCALE:15X

4226150/B 01/2022

NOTES: (continued)

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

INSTRUMENTS
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