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7.1 4% R K BUEE
FRAEEFH T T, = - 40°C % 150°C (RIERE W ) . ()
RME BONE XA
VIN1. VIN2 % AGND. PGND -0.3 42
RBOOT % SW -0.3 5.5
CBOOT % SW -0.3 5.5 v
VLDOIN % AGND. PGND -0.3 BMA (Vo + 01'2 ) v
AL EN/SYNC % AGND. PGND -0.3 42 v
RT % AGND. PGND -0.3 5.5 v
FB %z AGND. PGND 0.3 16 v
PG % AGND. PGND 0 20 %
PGND % AGND -1 2 %
VCC % AGND. PGND -03 5.5 v
it ek SW % AGND. PGND® -0.3 42 v
VOUT1. VOUT2 % AGND. PGND 0.3 16 Y
LW/ PG 10 mA
Ty 45 -40 150 °C
Ta R BEIR -40 125 °C
Tstg laeeaiyiy -55 150 °C
W i o R4 5 U 250 °C
FOVF I B K BT AR 2 3
PR S) Mil-STD-883D , J5i% 2007.2 , 20Hz & 2kHz 20 G
Bl i MIL-STD-883D , 77i% 2002.3 , 1ms , 1/2 IE3% , B2 500 G

(1) BB RABE [ FIBAT P RES NS EATE UK AR . XTI ABIE 1 TR SRR S S R BRAE & 49 L AE 5411 LAANAE AT
Hofh 26T BERS IEWIBAT . WIRAE BN E A IME AL LR R AHVE [ VAR NN | S RA SRR IEWIEBIT , XA REXH M
PERIATSENE . DIRETEANIERE | JF4Rfa a8 1 75 1 o

(2) BLSIE EATREBLEL PGND i 2V, HVIN & 2V BUFLE , #F8[E] < 200ns , 4%tk < 0.01%.

7.2 ESD &4
& L YA
i N B RS (HBM) |, 454 ANSI/ESDA/JEDEC JS-001 #xiE() +1500
V(esD) el e — — Vv
7S HLEEPEIE R (CDM) , 754 ANSI/ESDA/JEDEC JS-002 #7#E@ +500

(1) JEDEC 3ff JEP155 #5H : 500V HBM FJ SZHI/EbR#E ESD il ife N &4 Er.
(2) JEDEC ft JEP157 #51H : 250V CDM AT szHL/ERiE ESD 5 MR F 2424 7.

Copyright © 2023 Texas Instruments Incorporated FER KRR 15 5
Product Folder Links: TPSM63604
English Data Sheet: SLVSGJ5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm63604?qgpn=tpsm63604
https://www.ti.com.cn/cn/lit/pdf/ZHCSOX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOX8&partnum=TPSM63604
https://www.ti.com.cn/product/cn/tpsm63604?qgpn=tpsm63604
https://www.ti.com/lit/pdf/SLVSGJ5

13 TEXAS

TPSM63604 INSTRUMENTS
ZHCSOX8 - APRIL 2022 www.ti.com.cn
7.3 BUYUBIT &M
FRIEEHT Ty= -40°C £ 125°C ( BRAEAH W ) »
B/AME FRRIEL BAE FAfT
A VIN ( B3hJEiA R ) 3 36 v
YNNI VLDOIN BAME (Vi ; v
i L VvouT(") 1 16 Y
iy FLR I0UT®@ 0 4 A
iR Fsw 1 RT 5, SYNC #% 8 200 2200 kHz
L PNGER ] PG 2 mA
Tt R PG 16 Y
T TR -40 125 ¢
Ta TARREEIR -40 105 °C
(1) EAETIEAT , f RN EZE R T,
(2)  FERTFIRAMEAN B AR B NI AT |, e RFF S HIR M RE S . HREANE R |, B30 AAFF M 5857
7.4 MR ER
- RDL (QFN) -
HEE 20 131 :
RoJa LEEIEHE (TPSM63606 EVM) 22,6 °CIW
Roua SEEIRBEHHE @) 33.1 °C/W
b7 SRS % ©) 1 °C/W
b 45 5 i RS AE S 44 12.3 °C/W
(1) AXHERIBRMEZ(E R |, SR EEEAIC H LR NS .

@)

XATBEME R o yao

@)

Pois + Tr 5 Ht Ppig asfF RAERUK DI Z | Tr 2 8401 THAT AL -

(4)

Pois + Tg ; Hh Ppjs 8RR DI % |, T REESMF 1mm BB AR FTERSE .

SEEINEIE R ya G T EIRIB B EAE 20z A B RNRA M DIRER 75mm x 75mm Uz PCB 8% 4. #SMH< A PCB 4
f#/1] JESD51-2A (%5 6 A 7 & ) hPridiD8R , AN GETURRAES L (b gr) RAEFELR G PSHFRGHE (Ty). Ty= byrx

i) JESDS1-2A ( %5 6 TMIZE 7 & ) kI ER |, WA S BHRAESESH (b jg) RAFHLRGE P EMILER (T). Ty= bygx
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7.5 B K

3

BE'TE.@}EH? TJ = -40°C & 125°C, VIN =24V, VOUT =3.3V, VLDOlN =5V, FSW = 800kHz ( B,%E”E%ﬁ%% ) o %/J\{E__*D%
KB BRAR A 28 A R T MO E 1. SR RO i T AT REIR B S 8bRifE , (NS5

¥ WK T T
BRI
JAENHE (1E lout TWHN ) 3.95 36
Vi AN A H v ——
BATE (1E loyt B ) 3 36
VIN_HYs R 1
lo_vin NS TAERR (AR Ta=25°C, Venisyne = 3.3V, Veg = 1.5V 7 pA
IspN_vIN VIN i i Vensyne = 0V, Ta =25°C 1 pA
i
VEN_RISE EN & _FF-BI{E 1.161 1.263 1.365 \Y;
VEN_FALL EN HiE TR ERE 0.91 Vv
VEN_Hvs EN s JEiR 0.303 0.353 0.404 Y
VEN_WAKE EN i {6 0.4 \%
len EN/SYNC ff4i A B ( JEFFE ) Vensyne = 3.3V, Veg = 1.5V 10 nA
ten EN & B F B TP R AE IR TF4R(1) 0.7 ms
VCC A# LDO
Veo S LDO VCG B 3.4V < Vy pon < 12.5V 3.3 v
Vvipow = 3.1V, JEJF% 3.1 Y,
Vee uvio VCC UVLO b7+EME z:;LZO:;/Z)W“) zz z
Vce_ uvio s | VCC UVLO iR B#HETF Vee_uvio 1.1 v
lvLpoiN VLDOIN 5l A ( AEFF% ) @ Vensyne = 3.3V, Veg = 1.5V 25 31 pA
R
Vour A A Y 7E lout YA 1 16
Ves AR HLE Ta=25°C , loyt=0A 1.0 v
Vrg_acc 5 e T:I'S\X': z%dﬁlkﬁz' Vour =1V, lour =0A , 1% +1%
Ve AR R Ta=25°C, 0A < Igyr < 6A 0.1%
Vrs RN R Ta=25°C, lour = 0A , 4V < V| < 36V 0.1%
IFB FB ¥ N\ B Vg = 1V 10 nA
CURRENT
lout it ELR Ta=25°C 0 4 A
locL iR (DC) BRI 5.9 A
IL_Hs R T 5 LT PRAEL &L EEE 0% 6.0 7.0 8.1 A)
IL_ts JEAMF G L i PR 4.0 4.8 5.4 A
IL_NEG Bt I PR B -3 A
Vhiccup MEAWTSER 2 8T, FB LR SFF U FB R L | AR AL B 40%
tw FER SR A (BB BhATY < mpE ) ) 80 ms
L0zl
tss MEE—A> SW k2] 90% Vep I8 ] Vi = 4.2V 35 5 7 ms
tsso @ii?ﬁzﬁﬁgf%mhﬂ B BRI 1) (SR 4 Vi = 4.2V 95 13 170 ms
BIRIER
PGoy PG LIREIME - 7t Vour AR E 105% 107% 110%
PGyy PG FIRMIME - Tk Vour A4 i E 92% 94%  96.5%
PGhys PG WIfERH ( LTHRIRRE ) Vout B HE R E 1.3%
ViN P vALID | R PG % th (i N LR 46 uA L4, Vensync = 0V 1.0 \Y
VeG_Low PG I HL~F4i i i & 2mA L% PG 51, Vensyne = 3.3V 0.4 \%
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BE{E@}%{F‘ TJ = -40°C & 125°C. VlN =24V, VOUT =3.3V. VLDOIN =5V. FSW = 800kHz ( B%jt%ﬁlﬁ% ) ° %d‘{ﬁ*ﬂ%
RABBRAE A L 2L P R R B T E ) . IRUE RN i W REIA RIS Hhe il | (VS %

s %A BME  MEME  RRfE| B
lpg TR B4t Ay e B SFE PG SIS\ HLIA Vpg = 3.3V 10 nA
lov AT SW A5 mi b N B HUA 0.5 mA
tpc_FLT RISE PG =i B P55 IR E IR I (7] 1.5 2.0 25 ms
tpc FLT FALL PG IhHEMI T UE I A8 7] 5 %L 120 us
FERIAE
fsw_RANGE G H RT 8 SYNC k& 200 2200 kHz
fsw_rT1 BROAFF RS Rer YE RRgr = 66.5kQ 180 200 220| kHz
fsw_rT2 BRINTF ISR B Rer Y€ RgT = 5.76kQ 1980 2200 2420| kHz
Tp:2
VEN_SYNG {fH EN/SYNC JEAT 7125 i 75 1 e /N I S AR TR E < 30ns 2.4 \Y
ts FITHBEUF S EN RO 4 28 us
T m}él;ﬁﬁiﬂ‘i’dfﬁ EN/SYNC {5 5 (R &¢I 18] LU AT 127 1R 31 100 ns
hER
Veoor uvio | CBOOT 51l AT T SW. K 5 b e T 55 (¥ 2.1 \%
ton(min) T/l ON Jikh g () \é%lgg.rw »lour = 1A , RBOOT i &% 55 70 ns
ton(max) K ON Jikof e BE (1) 9 us
torF(min) i/ OFF ki1 V=4V lour =14, REOOT HZE 65 85| ns
S S-

TsHp LSS U E T PE LT 158 168 180 °C
TsHD-HYS R HE () 10 °C

(1) SHEMRSH BT Gk AA iR E . REE .
(3)  EEMFTEFI KA T AR AEVIHI BB , FB RLEARIRER +5%. FFAER RGAE AT 1
BSE: TPANCERY TN

7.6 RSk
DT ST T LA B R T0 18 ) S 75 52 ) Pl . SRV 3 e (g A LB FE T Ty = 25°C (L. B IR TG I AR E i e 10

1%
¥ \ AP | M s BE| s

BIR

In et R ISF (0B N HL YR L 37 ‘VIN = Vensyne = 24V, Vour = Vyipoin = 3.3V, Fsw = 750kHz , loyt = 0A ‘ 15 ‘ mA
WHHE

AVouri | FERIAEE Vin =24V, Vour = 3.3V, loyr = 0.1A % 4A 1 mvV
AVoyre | RIERER Vour =3.3V, Viy =4V & 36V, loyr = 4A 1 mv
AVoura | St ?sl(l)Nuzew ,Vour =33V, 7£ 1A/us T loyr = 1A % 4A , Cour(derated) = 100 v
MR

n e ViN =12V, Vout = Vwipoin = 3.3V, loyt = 4A , Fsw = 750kHz 92.1%

n S VN =24V, Vout = Vwipoin = 3.3V, oyt =4A , Fsw = 750kHz 91%

n &S ViN =12V, Vout = Vviboin =5V, lout =4A , Fsw = 1MHz 94.3%

n LES ViN =24V, Vout = Vyipoin = 5V, lout = 4A , Fsw = TMHz 93%

n e VN =24V, Vout = Vviboin = 12V, lout = 4A |, Fsw = 2MHz 95.6%
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7.7 SRR
BRAESIAWHT , B VN = 24V,
4 14
— T,=-40°C =
— TJ =25°C ﬁ
— T;=125°C :C'
7 o 12
i £
E’ / E
32 g 10 - —
[} o —
[0 = 8
2
/ §
0 6 12 18 24 30 36 -50 -25 0 25 50 75 100 125
Input Voltage (V) Junction Temperature (°C)
Venisyne = 0V Voo =5V
&) 7-1. SEW5 Y B 7-2. JETFCH IR IR
1.01 9
— Peak
—— Valle
8 y
1.005
= <7
5 z
£ 1 —— — J 6
g — =
@ <
[ 5
0.995 C 5
4
0.99
-50 -25 0 25 50 75 100 125 3
Junction Temperature (°C) -50 -25 0 25 50 75 100 125
E 7-3 }iﬁ EEE Junction Temperature (°C)
B 7-4. = (EAE ) AR ( ABE ) EaRRE
70 1.4
1.2
60 = =S
= (0]
€ 0 g’
£ S
S 0.8
17} h=l —_
o 40 / 2 I S
o 8 06 T
w / 2 U
% 30| —— 5
g 1 L 04
L — 2 —
20 wi 02|l VEN R|S|_ng
- —— High-side MOSFET ““| = Ven Falling
—— Low-side MOSFET o — VEN_WAKE
10
-50 .25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
& 7-5. =M 5{%M MOSFET Rps(on) & 7-6. fERERME
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115 70
110 60 \
— 105 = 50
S g \
2 100 8 40
< =
8 2
£ 95 ‘D 30 N\
5 4
Q = \
o 90 © 20 N
—— OV Tripping \\
85 —— OV Recovery ; ~——
—— UV Recovery 0 I
—— UV Tripping
80 0
-50 -25 0 25 50 75 100 125 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Junction Temperature (°C) Frequency (kHz)
N Al R N N N <
& 7-7. HIEIEH (PG) WA & 7-8. 3&if RT HHL&BRFF SRR
10 R 15 Copyright © 2023 Texas Instruments Incorporated
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7.8 HLAVRFME (VN = 12V)
BrAE B AU, /I Ta = 25°C , VLDOIN #4£ 5] VOUT ( Vourt = 2.5V :4h ) , IF BB BE RS 76mm x

63mm. 4 JZ PCB L. SOA MiZR7E Tymax) = 125° Fl Tamax = 105°C [ FAAMI. HoemBk it | W5
9.2,
100 1.5
— 75V, 1.5MHz
— 5.0V, 1 MHz
95 ~ 3.3V, 750 kHz
/ — 2.5V, 500 kHz /
. _ —_— - —— - —_ . 1 ,/
g w0 » — - S // P
2 / Q2 z
£ 85 / £ /
H ! % oo0s5 - -
/ — 75V, 1.5MHz ///
8o, — 50V, 1MHz o
3.3V, 750 kHz
I — 2.5V, 500 kHz
75 0
0 1 2 3 4 0 1 3 4
Output Current (A) Output Current (A)
& 7-9. B B 7-10. ThERHE
120 120
— —
G 100 ) 100
© ©
5 E]
T 80 T 80
[} [
Q. Q.
£ £
[} (]
= 60 = 60
c c
2 ko)
5 £ 0 LFM
— OLFM —_—
< 40 —— 100 LFM < 40 —— 100 LFM
200 LFM 200 LFM
—— 400 LFM —— 400 LFM
20 20
0 1 2 3 4 1 3 4
Output Current (A) Output Current (A)
B 7-11. & TEX B 7-12. ZATAEX
( VOUT =2.5V, st = 500kHz ) ( VOUT =3.3V, FSW = 750kHz )
120
G 100
°
p=)
F 80
[
Q.
£
(0]
= 60
c
2
€ 0LFM
< 40 —— 100 LFM
200 LFM
—— 400 LFM
20
0 1 2 3 4
Output Current (A)
Bl 7-13. Z2THEX
(Vour =5V, Fsw =1MHz)
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7.9 SAVRHE (Vin = 24V)
BRAES AU, B Ta = 25°C , VLDOIN ## %] VOUT ( Vour = 2.5V B4k ) , JF HEHURE B 76mm x

63mm. 4 )2 PCB t. SOA HiZR7E Tymax = 125° Al Tamax) = 105°C MM T, H%HEREF | %20
9.2,
100 25
— 12V, 2 MHz
— 75V, 1.5MHz
95 2 5V, 1 MHz e
ﬁ — 3.3V, 750 kHz /
. _/‘—_'—"\-~_ —
£ 90 /4’ S 15 7
> %
5 / 8 / "~
8 /4 5 .~
£ 85 / z 1 ~
w / X /-//‘ _—
/ — 12V, 2 MHz —
80 — 75V, 1.5 MHz 05 e
5.0V, 1 MHz —
— 3.3V, 750 kHz
75 0
1 2 3 4 0 1 2 3 4
Output Current (A) Output Current (A)
B 7-14. %R B 7-15. ThEHHE
120 120
G 100 ) 100
© ©
5 E]
§ 80 F 80
[} [
Q. Q.
£ £
[} (]
= 60 = 60
c c
k5] o
£ E 0 LFM
— OLFM o
< 40 —— 100 LFM < 40 —— 100 LFM
200 LFM 200 LFM
—— 400 LFM —— 400 LFM
20 20
1 2 3 4 0 1 2 3 4
Output Current (A) Output Current (A)
& 7-16. ZAETAEX B 7-17. ZETAEX
( VOUT =25V, st = 500kHz ) ( VOUT =3.3Vv, FSW = 750kHz )
120 120
~ 100 = ~ 100 N——
o o =
p=3 p=]
T 80 T 80
[0} [0
Q Q.
£ £
(0} (0]
= 60 = 60
c c
Qo @
5 £ 0LFM
— OLFM —_
< 40 —— 100 LFM < 40| — 100LFM
200 LFM 200 LFM
—— 400 LFM —— 400 LFM
20 20
1 2 3 4 0 1 2 3 4

Output Current (A)

A 7-18. ZETAEX

(Vour =5V, Fsw=1MHz)

B 7-19. ZETEX
( VOUT =12V, st = 2MHz )

Output Current (A)
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8 E4nii e
8.1 iR

TPSM63604 & — 3 & {3 HI 1 [F) A0 [ [ EL UL/ LU FR R, B Ry EmT Sk /Mg o7 S RGT AR EMI R Y
FA N ¥, TPSM63604 B A K 2)% MOSFET. F& [k B A PWM #£H14% , AI7E 3V £ 36V KA
JEYEEIN AR | BES s RRIL 42V ZBH DI IO TT 22 RO iR ik 6A M ELIR BRI | JF B A me it
AN SIS T EAR RIS M | T4 BT (B R A e R .

TPSM63604 =] Ui HIH: RT 5| IS B #4455 SE 3 200kHz 2 2.2MHz ()R] g F SCHRIEH | RG220
FrE DIRE , AT e P U AU B T h i) EMIPERE

o SRR AT S IIHE Bt BESEELE dOT T AT R, ATERARAE ST EMIL.

o BATUR R AR A JR) I AT i Al %A% T B KPR B st A A UG O OR R IR B RN SN A
 FBHE A AT OCT UK IR

o BRSO FPWM A2 78 58 S R i Bl P9 3R EAELE (T R

o B SRAR SR S ] A BE  Th R MOSFET AJSEHUIKEE 75 PWM JF5%.

IX SR L [RE B PR T EMI JERE R | R BT 24 S AR S R S CISPR 11 F1 CISPR 32 B 25 EMI [R
il

TPSM63604 Rt G5 [E A (R4 Dhre |, nli EF i KA EK ¢

o T HERBUR s R R 1 s PGOOD fi7n %
o BHBRMIhRERE BRI |, AR
- AR K EBUE (UVLO)
- IR ORTIRE
o EBEEE S R RE B, o] B A 30 2 T E 3
o EURIEE I 0EAE AN E A A PR ) ) W S e AR
« B BNKE TR FAICHT
TPSM63604 K H * Jy a1 54T ey ifn B vk iy 5l B HE ], RFR A &Aoo |, @ i fs K30 52 FE AN 4535 43 5l
105°C #11 125°C.

&b *E
8.2 TIRE T HEE
,Jj VLDOIN Optional
external bias
RT (from VOUT)
VIN fi } LDO bias
/1N Oscillator subregulator vee
Rrr ’7
————— - -
! | 3;’:& oTP VIN, VIN2 Vin=3Vto 36V
RentS | O

} } Shutdown
Precision } } logic
enable for | | EN/SYNC Enable
Y OVLo | | ] e RBOOT

i R } 100 Q

| Rens <

1 ! PG ocP CBOOT

"7 PcooD L

indicator PGOOD
N E logic ow ——Cn
* Power T Vour=1V1016 V
Rear B stage VOUT1, VOUT2 our
ToVOUT  «—AAA— [ . d —e
sense point L an
uvLO control lout(max) = 4 A
oTP logic
R ocp Soft start Cout
FBB —
EN
VREF Comp | =4
» &
AGND < =4
Copyright © 2023 Texas Instruments Incorporated FER PR 13

Product Folder Links: TPSM63604
English Data Sheet: SLVSGJ5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm63604?qgpn=tpsm63604
https://www.ti.com.cn/cn/lit/pdf/ZHCSOX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOX8&partnum=TPSM63604
https://www.ti.com.cn/product/cn/tpsm63604?qgpn=tpsm63604
https://www.ti.com/lit/pdf/SLVSGJ5

13 TEXAS

TPSM63604 INSTRUMENTS
ZHCSOX8 - APRIL 2022 www.ti.com.cn
8.3 ke i EA

8.3.1 MIAHETER ( VIN1, VIN2)

TPSM63604 HE [ faAH N HLEVEE N 3V £ 36V, & T8 12V, 24V F1 28V #ip N HL YR B A i B4 R #4546
& 8-1 H i JE BR IR L B B R 7 SEERIE T TPSM63604 H % B N\ Ha Ui (1 P TR o IR 28 B 2 1 Tl o

Vn=3Vto36V

[
Precision enable VIN1 VIN2
for Viy UVLO
= & = Cnt —— — Ci2
I
I
Synchronization } R ! RGHD PENE
(200kHzt0 2.2 MHz) 1" S | — —
Fommm Sl | TPSM63604
I SYNC ! Optional =
SYNC ! p Vour=1Vto 16V
! P } EN/SYNC VLDOIN external bias -
| ﬂ_ﬂ_ ] | IOUT(max) =4A
I ol | VOUT
iy L VOUT1 |—¢ » |
| optional | IReng & | _T
L4 I | — VCC VOUT2
} | Reg Court
i il CBOOT
PG :] § Rest
N PGOOD R =
indicator RT FB
Rrr % AGND % Rees

<
E 8-1. I N T/ ETEEN 3V £ 36V [ TPSM63604 53 &
JA BT BN A 3.95V. TERSAMIN G BRERELEE VIN S ( VINT A1 VINZ ) b0 H e 78 26 2% B 7 25 5%

AEAWIRA L 42V F4xTRORHUE FLE . W5 VIN S1B_E 0 o R 4R B8 a0 5 KAUE (., AT B B3R
IC.

8.3.2 WAL LIk (FB)

TPSM63604 1 w] %0 H i EVE N 1V Zim 16V BEEET Vi ( ABRE A ) « BEE Hin B 75 2 AN I it
FLPH 2 | 76 & 8-1 hifide €N Regt M Reggo FB 51 EAFEAERR R E N 1V, BALIETEE N M R R G
N £#1%. ZE IR IEEN - 40°C £ 125°C.

AFCVER AT RE A, ARYE Regr MU BUE 10k @ SKiTH Reg HIFH{E.

Regr [kQJ =Regp [kQ] ' (VO%V[V] - 1}
M
R 81 S T 2 B AR R AR, DA SCORTF A BRI P JRK 2 SUI AL AL A R WU SRR Y ] o 1230

AL A i P S 1 B DR R M P R R B /N A LR . B ) PR A R LR v L R R P B RS LR R
ARCE BAh , kARG S NEWUER , NS AT SR Crr 5 Regr JFHE , DUEIIARAIARE o
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R 8-1. 177 Regr 1 B Fsw JEEFHR/D Cour

Vour Reat iU Fow 76 | Cout(min) (MF) Cer (0F) Vour |Resr (kQ) | EIH Fsw fEE | Court(min) (HF) Cer (pF)
V) | (k@)™ (kHz) (BR) v) M (MHz) (BAx)

1 bR 300 % 500 300 — 5 40.2 08%F 12 30 22
1.2 2 400 % 600 200 — 75 64.9 12%16 25 15
1.8 8.06 500 % 700 120 100 10 90.9 1.6 %20 18 —
25 15 650 Z 900 70 68 12 110 17%£22 12 —
33 23.2 700 % 950 50 47 15 140 18%E22 10 —

(1) Resg=10kQ

R, RO, AR B RN . 2, R E Reg B KT IMQ | ] SR 8 472 B0 25 5 52 3| g
PR o S BB K | 3 7 B A R R S R AR A . 55 6 TR S 5k F BEL 2% OB AE SE ST FB A AGND
SIIMIALE | 18 A 2R R T s (e PCB M= X1 ) « AREZHEMER |, B2 1.2,
8.3.3 N H AL

5 LA N FEL 7 8 R PR 1) 2R e R T S A7 3R A2 VA L IR 11T 5 5P i N B0 LR o T A P I W Pl 78 B R AE T IR
6 Bl N R AU BT  RMS MRS . 5 2 A T N FL 2528 RMS M. S KM\ A% RMS s
AE D = 0.5 i, IXI 2 2% RMS LI AT (8 8K Tt B i — 2 .

P A|2
lCIN,rms: D'[IOUT '(1_D)+1_5j

Hrp

- D= VOUT/VIN I%E’"iﬁ% 2=

HARTE LN, BRI N FEIA 1) B IR AN AZ UL 23 B 20 ) ER N H R R AN FE S R R i o 7 U R AR S0 FRLAL
HOLT , ARG SAE D EEEIER M IEEA (lour - ) BRI , JRAE 1 - D HIEIEEANRIEY Iy IR .
EJI: A NS S A s e ) T R TN - O A P = R 12" A= S SO DA S8 == o I
o @i ESR MHRLGUE B G, JrfEa 3 AT LLLS H 0 g1 S0k i e s

)

I -D-(1-D
AV = u +lout - Resr
Fsw -Cin 3)
TR 4 e th TR E SRR T AR AN LA
Fsw *(AVin —Resr “lour ) (4)
Horp

o AV SREIANSU FL AR o

TPSM63604 2 2/~ 10pF M & N A |, mIFEH X7R 8¢ X7S HA B A 1206 5 1210 R~ N
TS EMI RS |, B4 CISPR 11 5k CISPR 32, N A 1 fig 75 B ANA M L 2F

# 8-2 W EHME NI 4> Rk AR FIR . S 1 TR PR FE M)/ DG ER B T I A A R TR e A N LA A
BRI VINT F1VINZ 51 IR FRAT R, FEAE FEAEE N T AR 2 1 [0 4 P 25 23R (B 32242 1) PGND 5
18

Copyright © 2023 Texas Instruments Incorporated TR 15 15

Product Folder Links: TPSM63604
English Data Sheet: SLVSGJ5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm63604?qgpn=tpsm63604
https://www.ti.com.cn/cn/lit/pdf/ZHCSOX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOX8&partnum=TPSM63604
https://www.ti.com.cn/product/cn/tpsm63604?qgpn=tpsm63604
https://www.ti.com/lit/pdf/SLVSGJ5

13 TEXAS

TPSM63604 INSTRUMENTS
ZHCSOX8 - APRIL 2022 www.ti.com.cn
R 8-2. HEHF KM AR
BEpirE () HA R ) Sh5ERN HIZ (uF)? BEHE (V)

TDK X7R C3216X7R1H106K160AC 1206 10 50
Murata X78 GCM32EC71H106KA03K 1210 10 50
AVX X7R 12105C106MAT2A 1210 10 50
Murata X7R GRM32ER71H106KA12L 1210 10 50

(1) AREBHI. MERSY . ROHS FITEHPRZA UK AR SIS A S IHIE L 20K |, S A SO . WS F =70 2 A
VB
(2) HMHEAE (AREIEMERBEARE | A RERA) .

405 10 hprid , KR AR (68uF 2 100uF ) SeftRIuER AIFELILE |, LUBR 51K ESR. = Q Mg &k
N R IR A B N\ 5 A LR

8.3.4 HyH AR

% 8-1 FIh 1 TPSM63604 it (1 fie /N th FE AR . A P B i, A 20058 18 L i LA IR P AR AL (i o g
BR TR AR BT BUE S A A AR 2 3 ERHEBUE (5 A I SRR RUE Z A7 AR 2 5 o

AEEET Courming FIMIINRARS | AT LLZF R . 1K ESR BEEWA M FH MG . A LN 7281
DLkt AR GRS | S F%K 8-3.

3R 8-3. X MM B A4S

Bz (1) B B ShFERSF M (uF)@ LR (V)
Murata X7R GRM31CZ71C226ME15L 1206 22 16
TDK X7R C3225X7R1C226M250AC 1210 22 16
Murata X7R GRM32ER71C226KEA8K 1210 22 16
TDK X6S C3216X6S1E226M160AC 1206 22 25
AVX X7R 12103C226KAT4A 1210 22 25
Murata X7R GRMB32ER71E226ME15L 1210 22 25
AVX X7R 1210ZC476MAT2A 1210 47 10
Murata X7R GRMB32ER71A476ME15L 1210 47 10
Murata X6S GRM32EC81C476ME15L 1210 47 16
TDK X6S C3216X6S0G107M160AC 1206 100 4
Murata XeT GRM31CD80J107MEAS8L 1206 100 6.3
Murata X7S GRM32EC70J107ME15L 1210 100 6.3

(1) BRERFIUCATRESBRAEIL . FERSr . RoHS MIEHVRE LR HIE TEEK | W& ARSI . 530 E =77 4 5%

A,
(2) MR AR (R 20U Pl R | AR )
8.3.5 JF SRR (RT)

7E RT Al AGND 2 [aliE#:—AM a2 N Rer MEBEFEES ( 10l 8-1 Atz ) , PLFE 200kHz & 2.2MHz JE [ % & 5%
B, 15 TR 5 5B K 7-8 Skt LA T SR AN ) RRyo

13.46

Rer[kQ] =
(®)

7 8-1 S TR 6 TR | LUTEHRAE BRI B PR S8 S0 MU T 4A BB
HEAG 30% % 50% HFF % |

Fsw [MHz] = 0.25 Vo1 [V]-(1=Vour [ V]/Vinwom [ V]) )
Hrp
16 R 15 Copyright © 2023 Texas Instruments Incorporated
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* Vingnom) M Vout 7052 N IR PR BT (G H Y 12V B 24V ) Alde i )%

THER , UG A AR P T B 2 S BUSHOC T . IX AT AR RT 51 B b e % o OR-fR T % A 80 A2 4
IBAT . WIS RIS S DRI R . WER & B EE , HS1Y 8.3.7,

8.3.6 & FRe A Lk UVLO (EN/SYNC)

EN/SYNC 3|y TPSM63604 2 fLk5 3 x| ohft. EN/SYNC 5l S ETHEME |, 7F H Vi & &N
FIERESE , /I RIEIT. {58 TPSM63604 (15 & 5 77 2 EN/SYNC 5| M E#EE S VIN. BEIE R
TPSM63604 7£ Viy AT HA M TAETER AN G5 . B2, 2N A#E%ZE T 8-1 AR e ERSMNL | i%
) &8 ] 3 SRS B B N R R E (UVLO). X ] I sl | Btk 5 K N B 48 e & 18 FH I 0 o 334, slodsb
FEL Y FEL VR P TR 1 R 2R . AT DAGE F AN AR5 SOk MRS RS N, AT TR R A P Y , ARSI R GE N 7
5 ) R

ATLMEH A 7 RiH 5 Reng -

VEN_RISE [V]
ViN(on) [V] = Ven_Rise [V]

Rens [kg] =Rent [kQ] )
@)

Hrp

* Rent MHA{E S 100k Q .
* Ven rise 2 fERE ETHRMERE , v 1.263V ( #1841E ) .
* Vinen) 2 HT 1R SN E .

&
EN/SYNC 5| it a] F{E— MRS RSN . FRELZELE , ST 8.3.7. 1EAN 2 £hib i
Ja , % 4us & 28us (KBRS BN H T e 4 . A hEE ML, EN/SYNC i\ % ZAFR FRK B
ABIL 28us. TH BRI ] P FRAT AR 12 46 5 CSCHRRF 0l 20 o 24 B8 A T oG A s 1 R TR AN & &

8.3.7 E [ (EN/SYNC)

B AR R RS 2 EN/SYNC K [Al25 TPSM63604 N H#iiRG 28 , WK 8-1 . RS HRIEE N
200kHz % 2.2MHz.

REUCHF Rent A1 Reng (P SILETERIFAE 10060 TP, 5% Renr , (0 Reng 1T LARFITRE. SHIT b 20
BRI, LLSSIUER IR AN F . (£ ST R 2048 ARSI 6ok S TS L 15 5 10

2715 8-2 , ENISYNC 51 Al LI5S il & B iy e i 2.4V 1) SYNC R BIMH Ven_sync » A REfil & A &E
[0 Bk ph R D € o Ak, ENZSYNC b T ik A1 B Sk ol ) 8 /0N 35 2 ) 1) 6 AT T SYNC {5 5 & 455 1) 1]
(tsync_epce » B 100ns ) T B AL B (0] (tg). fHATEIE InF &S (K 8-1 ik €N Coyne ) A A
£ 3.3V B RIE K5 5
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VEnisyne
A
tsync_Epce
~—
- 1 :
S | T Y 'Y
o o\
> i ! VEN_syne
fD i !
zZ ' 1
wo P IS
Lo -
0 : : >t
—> —
tsync_epce

K 8-2. #A SYNC B

8.3.8 HLJFIEH IATL5E (PG)

TPSM63604 fie it IR IEHIRAE S , DAaw4 th R TI Ab T 94% % 107% K& LA . 2Rt (FB) Bk
H T E ) PGOOD BME , PG HUSASNRH T (ES IR 7-7 ) o BLERAE W RE AL AE IR BR 1 A SC Ik 1]
LA AL T 2R RPIRZAS AL 3 5 Bl 18]

PG 22— Mt , T8 — AN R S E R B R B IR |, 1 VCC 5% Voyut. AMRH VCC 4L R , L
$7 HLBH I HEFE VG 20k Q & 100k Q o« 120us FLoRUEE ik vh i #% o] 7 1078 %t i P R R B RS (49 T 7 28 i A 471
BRI ) B H AR R . 24 EN/SYNC #H K, PG #lomil e~ F | IF H R B4 AR E T 1V (Al
18) , PG tfRFA K. M PG 155X Fliffa k2s 4T 5 sl 4] ((anl& 8-3 Fian ) sk AT Mo Ry Fida i

.,
VIN(on) =139V
Vinety = 10V
Vour1 =5V Vourz = 3.3V
Ruvi 7 |
MO PG R Rec PG
FB1
1£| EN/SYNC 40.2kQ 100 kQ —Ezﬂ EN/SYNC
Ruvz FB 1V FB
100 kQ m
RFBZ
10 kQ
N
Regulator #1 Regulator #2
Start-up based on Sequential start-up
input voltage UVLO based on PG

& 8-3. f# /] PG #1 EN/SYNC ) TPSM63604 I 241 sz3i

8.3.9 FI I RTT R EIE#%E (RBOOT. CBOOT)

WY TPSM63604 [F 5 s R R |, F T 46 55 57 A i R B F i (a) oG s R Y EMIE HERE . (B2, itk
FHis (] 2 FRAR AR o A AE B AE 2 EMI YERE S B RCR 2 [0 BG4 .

FEZAERAHS , RBOOT Al CBOOT 5l 2 [AIE#: 17—/~ 100Q HyEH 2 HFHES |, &l 8-4 s, RiXues| fRes
TP AE A28 P S 100 Q BFH , AT FRARTT o0 i IR s Rtk EMIL. (HAZ2 |, IRAFE N EMIL, UK
RBOOT £ %] CBOOT , Ak AW #B AP & , AT SEELRE i 2% . £ RBOOT Al CBOOT LjjtE —HH
ar , DUEIRTAERHLRE , ITT-FT EMI ARCRTERE .
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VCC

~

1
Cvce

1 uF * 4 | RBOOT
% Reoor

100 Q
Power
MOSFET i 3
gate drivers Caoor

—l_ 100 nF T sw

CBOOT

&l 8-4. & BOOT HifH %%

8.3.10 #HBh I K2 (VCC. VLDOIN)

VCC Nk LDO Fha B2k , BT~ TPSM63604 [z ik ki . #xFk VCC H%% 3.3V. VLDOIN 7]
A 3 LDO % N3 %5 N3 il iE R3] Vour PR BER AT REMR A N\ YR LR . R VLDOIN B JEA% T
3.1V, U VINT A1 VIN2 B35 LDO it .

RNT PR %4817 , VCC BHF UVLO /Y7, AT7E N30 B R kAR I B 1R AT 7 R34 . &S0 4 T4 T Id
Vee uvio M1 Ve uvio Hyse

VCC NG T A4 AL H . 15 21n#, VCC sk a2 . VLDOIN &N LDO Hmlikii N . K —A~alik
FILIR 0.1uF 2 1uF B2 M VLDOIN iE4%5] AGND , DA Einitt .

LDO it L F AN 2 — 2 VCC ik : V) 28 VLDOIN. 24 VLDOIN sk T 3.1V i, LDO M Vi 3k
YR . 24 VLDOIN #4351 3.1V I KR , LDO #ii A42 4 VLDOIN. VLDOIN HEA#ERE Viy F1 12V,

J7FE 8 5 LDO PRI Th R ke g €N -
PLpo-Loss = ILbo * (Vin-.Lbo ~ Vvee) (8)

VLDOIN #AFE4E T —AN &, 724 LDO $EAMIT Vin FIHLE |, M 5 KRR B HbF%AIC LDO g N i (A6
VCC ) IR ThRIFE. Hlin , Wk LDO MR 1IMHz. Viy =24V H. Vour = 5V i4 10mA , Il VLDOIN 3
i LDO LR IHEAN 10mA x (24V - 3.3V) = 207mW , 124 VLDOIN #E# % Vour I, HiFEZET 10mA x (5V -
3.3V)=17mW , 5> T 190mW.,

| 8-5 F1%| 8-6 J&~ I VLDOIN ##:3] VOUT I Fl A%+ VOUT I () s B R ]

Copyright © 2023 Texas Instruments Incorporated TR 15 19

Product Folder Links: TPSM63604
English Data Sheet: SLVSGJ5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm63604?qgpn=tpsm63604
https://www.ti.com.cn/cn/lit/pdf/ZHCSOX8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOX8&partnum=TPSM63604
https://www.ti.com.cn/product/cn/tpsm63604?qgpn=tpsm63604
https://www.ti.com/lit/pdf/SLVSGJ5

13 TEXAS

TPSM63604 INSTRUMENTS
ZHCSOX8 - APRIL 2022 www.ti.com.cn
100 100
95 95
—~ 90 /1 /_ —~ 90
5 o / 5 o /
o / / K< / /
E E /
Y80 / / 80 / /
75 75
— Vvipboin = Vour — Vvipboin = Vour
— Vvipoin = GND — Vvipoin = GND
70 70
0 1 2 3 4 0 1 2 3 4
Output Current (A) Output Current (A)
VN = 24V VOUT =5V FSW = 1MHz VN = 36V VOUT =5V FSW = 1MHz
& 8-5. @i 4w B IR =R & 8-6. @it /MR Im B IR AR

8.3.11 TR ARY (OCP)
TPSM63604 1 Fi] At FiL /3K FELJAE (149320 71 300 LI BIR ) A4 SR o7 L R BRI TR 00 o AN 26 0 2 5 B O 45 P 7 PR A
BIEAT LA . fEE B LT |, i R S PR

TPSM63604 2= 1£ & A A% i i 48 s 51 F W 2E b IR AR 47 . EERTEEA T |, TPSM63604 15 H2x 3¢ b (- F5 5< I 80ms
(A ) |, RESEREH . W R8RS A RAEAE , MM RS EE |, B2 RS
%o MBS BR™ E AR A NI IhEE , AT BE LE 8315k A2 BB A 4R 3 . USRS | RS a3
PR IEH 84T .

8.3.12 #clh

POEWr L —FhE R AR ThAE |, T BRH 4515 5 B 1L R i iediidih . 445 iR 168°C ( #AUHE ) I,
KW ThRE 2 R 2 F | DABF IR #E— 5 B Th R AEBORR TF . KW G, GRS PG, M455RBEZE 158°C (MUY )
I, TPSM63604 224X EH B 5.

8.4 FRFThEEAE

8.4.1 iR,

EN/SYNC 5| iy TPSM63604 =TT i Hl ThiE. 24 Vensyne T4 0.4V B | iZ 884 F e Mdi . 5B
LDO A xfa [k a5 M. Wizl FIE S HIREE 0.6 n A ( $1{H ) . TPSM63604 i K F P &# R B AR .

WA N RS T3 UV BIE , WS R 28 R EF IR

8.4.2 fHHLEER

VCC 4B HIEM NI LDO A A EA A S AR RERE . 4 Vensyne =T 1.1V (R KME ) IFHAKT
1.263V ( HLUE ) HORE S A gE AT , B LDO ¥ Sl k715, WEB Ve M TH UVLO Wi )G , HE% Mg
LSS Sl 7E Vensyne THEREEMRERIE LA L2 /T, A28 B B E R R PR .

8.4.3 BITHR

2 Vyee M Vensyne i THE R BUE BAFAE R SF AT, TPSM63604 Ab TiaATHE . f8 22 3847 1 e fif 505 7% 72
s EN/SYNC 3E#ES Vi , IXFE AT AR D A B Bl f5e /0 Jm 3l e S I s B E R 3l
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9 7 A SE it
#IE

PUR BB S B ANE T TI e, TI AR AERPE R e Bk . TI f0% 7 s g ot
EEHALE , PURRAEAINS B SeHL AR A R SE D fE

U?{

9.1 MAfER

TPSM63604 [ [ bt A 75 JLANME e, BRI AR il AA f% i I T R 9 Vi Rl PR L e F60 D i 7 A 1
JEo AT INPRIEEI T TPSM63604 ff)fe k2% i tHid #2 | T 484t 7 — A4 1) TPSM63604 PR AT 11t 5
ar , FEUE AT RGN g e B e FE T

9.2 MR
5% TPSM63604 +H5CSLHL )t g JF K . kliE 8. PCB A7 5 U R4S B |, 1524 TPSM63606 EVM.
9.21 &1 - ATTILNARER 4A AP ERES

9-1 JE/R T IF RN IMHz [ 5V. 6A [&IEfaEas iR FRIE . EAGI | RIE 9V % 36V LN 1) 24V Frfi
BONFEIE | 2 50 38ORH SO ) H AR BRI 93.2% A1 93%. 13k Q [ HPHES Rey B E HisT I RIR K EN
1MHz. — NIRRT SYNC S MG 5 SCRREN AT IX AR 8 B 7E 700kHz 22 1.4MHz Ju [ 3 1 2 % .

Vn=9Vto36V

external bias

O
ViNen) =6V VIN1 VIN2
V =43V
‘N(Of) 77777 — Cni —— L Cne
‘ 10 uF 10 pF
Optional Rent § PGND PGND
synchronization 374 kQ — —
””””” G TPSM63604
SYNC | . _
SYNC ! EN/SYNC VLDOIN Optional Vour =5V
\

IOUT(max =4A

optional 1nF } Rens § vCcC VOUT1 _T
b "'"100 kQ Reg VOUT2 i i
100 kQ c Cour
ffffff - CBOOT Rear FF < 47 uF
= 40 2kq | 22PF I

L]

N PGOOD RBOOT
indicator RT FB S
Rrr AGND R
13 kQ J 10 kQ

<
F 9-1. HE R IR HE A

9.2.1.1 & ER

*® 9-1 Jor T MM A BRI U SR AP ERES AL, R, AR AR R TR 5.5V, WS
e B T s AT Him R AR T3 5V WE M
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x 91. &%

BirSH &
fin N LS 91 9V % 36V
B HLE UVLO S/l 6V il 4.3V
it R 5V
I KA LR 4A
P SES 1MHz
i R YA 1%
BRI L <1uA

< 9-2 AL T BTk IR AR AR e LA K ZANE R P AL BRI I o BT 4 P R R AR R S
F 9-2. NAHK 1 KRHER

SENE = A Flgr (" BAERE
; =
‘ Taiyo Yuden (K1 | ;11 1305KB7106KMHT
10pF , 50V , X7R , 1210 , [ )
Cnis Cna | 2 TDK CNAGP1X7RTH106K
‘ Murata GCM32EC71H106KA03
10F , 50V , X7R , 1210 , Fg#%
TDK CGABP3X7S1H106M
B Murata GRM32ER70J476ME20K
47pF , 6.3V, X7R , 1210 , Fi%s
AVX 12106C476MAT2A
Couti~ C 2 Murata GRM32ER71A476ME15L
ouTt> ~ouT2 47uF , 10V , X7R , 1210 , [
AVX 1210ZCA7T6MAT2A
100pF , 6.3V, X7R , 1210 , F#% Murata GRM32EC70J107ME15L
Us 1 TPSMB3604 36V. 4A [F]4: 4 itk AR (TI) TPSM63604RDLR

(1) EBH =570 % A,

TG H T | TPSM63604 it 57 T & Mo oAb R4 S8 F IE R8T . (B2 | BRI IR M2 % — 2 Ta
St AT T .

9.2.1.2 Q1 L FE

9.2.1.2.1 {8 WEBENCH® T Efl&t s g

A b Ak skid it WEBENCH® Power Designer 1 /1] TPSM63604 #3461 2 & il % i1

1. HABAMABLE (ViN) - BIHEE ( Vout ) FéH BEIR (lout ) K.

2. AR ERZ BT AL, e, 5SS R RA .

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

WEBENCH Power Designer $2it 7 @ Hl| 7R HE |, 3+2' %1 7 LR A Aot D5 i RS .
EZHIEH T , JHAT PL R #AE

o BITHAMGE , WEEBIIE DL B HEEE

o IBATIVEREMTEL , TR FEERHCAMERE

o B e ) R B RUA SR 7 R BAH ) CAD #5 S .

o FTENEIT T E N PDF #1453 5 RIF L=,

5% WEBENCH T Ef)¥E4ifE B |, i1 www.ti.com.cn/WEBENCH.
9.2.1.2.2 Mt B E#E A

TPSM63604 B iy i HL T T L I — > BB IS E8 AR . Regg AVEEBUE Y 10k Q , FIEEAL 0.1mA 73
JE&s e Regr FRME T LA 8-1 il fi U5 R 9 15
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Regr [kQJ =Rees [kQ] : (VOU;—V[V]—‘]] =10kQ2- (%_q =40kO

9)

N Repr W FRIET FRAEE 40.2kQ .

9.2.1.2.3 FFRPIRIERHE

B— 13k Q HIFH#8 M RT %43 AGND , LU E IMHz [(FF e | I SR ER &4 5V Ml |, e
PLTE 24V FUFRFRE N HL I T Ky K8 04 06 1 S0 FRIR A2 S r 31 4A 05 fan HH HR Y 20% 2 40% YERI »

9.21.2.4 N RIGFE

TPSM63604 75 E &2/ 2 A~ 10uF PN |, R X7TR BA . i\ A3 09 HUE S5 200 200K T 55 Ko
NHE . S F bt EiEFEWm A 10uF. X7R. 50V, 1210 458 R~FRE & B 2828 , M VINT FI VIN2 %R 5|
PGND JR T RESET L, H MR RRE |, ESRE 11-2.

9.2.1.2.5 M A SRE R

R 8-1, TPSM63604 75 Zfiflk 25 u F (A7 i i, A REAE BV Mt s N IEWI8 4T BRI BAT 2%
BUE PRSI B2 A i T B R R R A A . IR TR RO it P A DR SO T T A R E B R
SEREINHTL

ST R, ISR SR B A S 47Tm Q. 6.3V B 10V. X7R. 1210 P& H 258 M VOUT1 #
VOUT?2 5| j{iE4%5] PGND. 7 25°C Al - 40°C It} , 5V I (A R 25 %18 52uF #1 38uF .

9.2.1.2.6 HAthz

¥ RBOOT fi#:% CBOOT Jf¥ VLDOIN #EH: % 5V i, DUSEIU R AERCR . M H % AR B & 8-1
W B/ IME R, BEIIAALAREE AT DAFE B3 S s e B 2% B CE — AN 9-1 4B E N Cep MIRTIREL R 2% . MR Z N
FF B AR |, 22pF 1 H A28 25K 28 bl s 5 70 3 b B 7E 180kHz 1 900kHz 4t .
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9.2.1.3 W /H H 46
FRAESF U , B VN =24V, Vout =5V. lout =4A (1.25Q HAM%E ) H Fsw = TMHz.
100 5.05
95
5.025
—~ 9 // s
g 85 / // § 5 — =i —
el
Y 8o 3
I / / 4.975
_ — V=12V
7 :x::;;ix — V=24V
_V|N=36V Vin=36V
70 4.95
0 1 2 3 4 0 1 3 4

Output Current (A)

2
Output Current (A)

K 9-3. IR

& 9-2. J*E

VIN 5 V/DIV

. VOUT 5 V/IDIV

4ms/DIV |

PG 5 VIDIV

IOUT 2 AIDIV

VOUT 0.1 V/DIV

80 us/DIV

B 9-4. B3, Viy BHEE 12V

E 9-5. ﬂ%#\}ﬁ'ﬁz , E 1A/ps T 7%: 6A % 3A

RBW (QPK) 8 kHz MT 100 ms

Input AC Att 10de Preamp _ OFF Step TD Scan

Receiver v

Scan O1QP Clrw@2CA Clrw
Limit Check 1MHEASS 10 MHz
Line CISPR32_CE_QP_CLASS_B | PASS
30 dBjne-CIERRa2_CE_A%_eiass raoe
70 dep
lc1SPR3Z_CE_QP_CLASS_B.LIN
= :
£0 dey =
ISPR?Z?EE,A\/,‘:LAES,B LIN
50 dBpY——==t=
40 dey
30 dey ‘
\\ QP detecior N
20, By :
L4 AVG detector \
10 dB}‘_‘ \\‘ N
0 deu VA ‘ “\ } 1“ 'H =i i
; VoiN A M T BT SN N
: : : P -
Start 150.0 kHz Stop 30.0 MHz
Lo

- prm—v v
J W s

&l 9-6. CISPR 32 B £ 5 R : Viy =12V

RBW (QPK) 9 kHz MT 100 ms
Input AC  Att 10 dB_Preamp  OFF _Step TD Scan

Scan 01QP Clrw@2CA Clrw

Receiver v

Limit Check 1 MHEASS 10 MHz
Line CISPR32_CE_QP_CLASS_P PASS

80 dBine-CESRRIZ G AV o | PAS:

70 dep!

[CISPR32_CE_QP_CLASS_B.LIN
60 dBpy—— -
1SPR32_CE_AW_CLA

50 dBy! =

40 dBp

30 dep

\) | QP detector
20\dBLY— - + |

\T_ o\ Ave detsao “

10 dBy!

DdBpj 1 A : /AN 1 - 4,\ f

T Mg 0]

H : |
Start 150.0 kHz Stop 30.0 MHz

——
it ] Measuring... WRNRNANED Wk ST IM

& 9-7. CISPR 32 B (£ R K4} : Vy =24V

24 PR
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QPK detector “'\\‘ o\
AV eV A

& 9-8. 774 CISPR 32 B SR R 5HFRH : /K

a0 al " om0

M 0w 0w 1 6
Frequency in Hz

ARt

QPK detector 4 A

& 9-9. 4 CISPR 32 B 4B S R ETFRH : -EMRI
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9.2.2 it 2 - EFMAMEBEENMHEEEAERES

K 9-10 o AHBEE/FHE (IBB) fakas i i B/, Hpfb R A - 12V, B ERAN - 2A HIFRE AN
2MHz. fEARGIH | #3E OV 2 24V JERE N 12V ArFrd AN B, 2 50 80m 78 s 1 B bR R 0 90% A

91.5%.
VIN+ ] U
1
Vw=9Vto24y Cms Vinon = 8.9V VINT ViN
LT ~, Cwm —— —— Cwe
} I 10 uF 10 pF
VIN- I PGND PGND
| Rent § |
— 604 kQ < | —-VOUT -vouTt
| | TPSM63604
o | Optional
Precision | : EN/SYNC VLDOIN external bias
enable for | }
Vi UVLO | ] ¢ +r—o
N ! Ree § } VCC VOUT1 _T _T_ [ vouT+
1100kQ 2 | VOUT2 =
| _
] | Cour Vour=-12V
«—prG oeeoT :] § Rear 2x 22 pF loutmay =2 A
-vout RBOOT 10kQ
RT FB vour
-VouT
Rer AGND Rees
6.34 kQ l 10kQ
-vouT

K 9-10. H % JH

9.2.2.1 B ER

% 9-3 o T BN BT R B RS < fan A PERES KL R IBB $hhi |, BEHURLE TN v + | - loutl
FFAE /NN R I 5 v

* 9-3. BitsH

B’itS &
NG 9V % 24V
BNHE UVLO Sl 8.9V
i HH LR -12v
i U 2A
TFRANR 2MHz
o HH BRI T +1%

R O-4 AL T P AR SR D AR ot R 2 AR R A RO BRI O o R FH 4 Ml s ) B 2 A SE B
& 9-4. NI HEE 2 HIYPEHE B

ZERVF | BE R &) BERE
Kemet C1210C106K5RACTU
Gt Cinzs 3 |10pF , 50V , X7R , 1210 , &
Cins TDK CNABP1X7R1H106K
22uF , 16V , X7R , 1206 , M Murata GRM31CZ71C226ME15L
c c 2 lour 25v xIR 1210 . s Murata GRM32ER71E226ME15L
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11.2 5 /Bl

B 111, 8RR

Place the feedback
components close to the FB pin

Legend
00° o,

(-Y-X-] EEEE Top layer copper
B Layer-2 GND plane
Input | 000 VvIN

Output Top solder
capacitor capacitor

00

000

o
00

Position the input
capacitors very close

Place an array of
to the VIN pins

PGND vias close to the
IC for heat spreading

000

Output
capacitor

|03
o.VIN

o

coo
©99%o0000 ©0000°°°

Place thermal vias at the
VOUT pins for heat spreading

Al 11-2. AT E &t

11.2.1 #HEHHE
F 111, HEHER
TPSM63604 & Bhr
G IEE 4 UL 94 V-0
MTBF 5 H T Sk %1% Bellcore TR-332 , 50% [ /) , To =40°C , iR 4F 2580 MHrs
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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 ©)
@ ©)
TPSM63604RDLR Active Production B3QFN (RDL) | 20 1000 | LARGE T&R Exempt NIPDAU Level-3-250C-168 HR -40 to 125 TPS63604
B1
TPSM63604RDLR.A Active Production B3QFN (RDL) | 20 1000 | LARGE T&R Exempt NIPDAU Level-3-250C-168 HR -40 to 125 TPS63604
B1

@ 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 TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. 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 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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PACKAGE OUTLINE

RDLOO20A B3QFN - 4.1 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
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NOTES:

1. Alllinear 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 optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RDLOO20A B3QFN - 4.1 mm max height
PLASTIC QUAD FLAT PACK- 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, 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.
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RDLOO20A

EXAMPLE STENCIL DESIGN
B3QFN - 4.1 mm max height
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NOTES: (continued)

6. 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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