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CBOOT % SW -0.3 5.5 v
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7.4 AMHERBEER
TPSM63606
Hdbhn() RDL (QFN) R
20 NS
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Pois + Tt ; i Ppig A 8P REBR IR | Tr AR ETRS AIE ST .
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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

5% WREHE T T
YR L
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
e
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 6 A
locL iR (DC) BRI 8.3 A
IL_ns R T 5 LT PRAEL i %5 LI 0% 8.3 9.3 10.3 A
IL_ts AR G L I PR AR 6.5 7.1 7.7 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
BRzh
tss MEE—A SW kit 2] 90% Veg BB ] Vi = 4.2V 3.5 5 7 ms
tsso @ii?ﬁzﬁﬂﬂfgf%ﬁpw“ﬂ 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%Euz%ﬁw‘ﬁ% ) ° %d‘{ﬁ*ﬂ%
RABBRAE A L 2L P R R B T E ) . IRUE RN i W REIA RIS Hhe il | (VS %

E 58 R BAME  MEME  BAfE| B
lpc TR B O P PG S| I AN B Vpg = 3.3V 10 nA
lov AT SW AT LRI T B i 0.5 mA
tpc_FLT RISE PG =i B P55 IR E IR I (7] 1.5 2.0 2.5 ms
tP_FLT FALL PG ZhRE 0T HuiE i 25 ) 4 120 us
FERIE
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
fs_ss JRAIGAT RS - SO W2 RS (TPSMB3606S) 2%
foss JRATE AT () JESATH , few = 2.1MHz 15| Hz
R
VEN_SYNC {fiF EN/SYNC 347 [7125 B 75 1 e /N I AR LFH R E < 30ns 2.4 \%
ts FIHBECF RS EN RO 4 28 us
tsvne_EDGE “E; FIHYJE EN/SYNC 15 5 OR35S () BAEAT 19 1R ) 100 ns
RE
VeooT uvio  |CBOOT 3l AT SW L Ke 5% b i M 5 g e 2.1 v
toN(min) /N ON kg 5 (1) \é(éth:TW lour = 1A, RBOOT il % 55 70 ns
ton(max) K ON ik 5 JE£ () 9 us
torF(min) 5/ OFF Jikhss i \égO:g_I\_/ , lout = 1A, RBOOT i f# % 65 85 ns
F S S
TsHp ST () W LT 158 168 180 °C
TsHD-HYS MR (1) 10 °C

(1) ZHHEMRSHRBE. Gt AE IR E . REE K.
(3)  XEEMFAEIFI A TA KAV E AR , FB BLEARARE T +5%. JFARER ARG T 1Y
BSE DNGERY
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7.6 2G4
DL HURG E F T LA B T (8 S 7 P B . SR8 0 T O RS SUE T T = 25°C e B o R oV (R Sk e 0
.

BN \ s | e ame mkE| R

FHLIR
In e e By N LR P ‘VIN = Venisyne = 24V, Vour = Vyipoin = 3.3V, Fsw = 750kHz , loyt = 0A ‘ 15 ‘ mA
MR
AVour | SRR ViN = 24V, Vour = 3.3V, loyr = 0.1A & BA 1 mv
AVoure | LthigsE ViN = 4V % 36V, Vour = 3.3V, loyt = 6A 1 mv
Moo | it \S/BN:FZW ,Vour =33V, 75 1A/u's F loyr = 1A % 4A , Courderated) = 100 v
B

ViN =12V, Vout = Vvipoin = 3.3V, loyt = 5A , Fsw = 750kHz 91%

VN =24V, Vout = Vyipoin = 3.3V, loyt = 5A , Fsw = 750kHz 90%
n [ES ViNn =12V, Vout = Vyipoin =5V, lout =5A , Fsw = 1MHz 93.2%

VN =24V, Vout = Vyipoin =5V, lout =5A , Fsw = 1MHz 92.2%

VN =24V, Vout = Vyipoin = 12V, lout = 4A , Fsw = 2MHz 95.6%
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7.7 AR
FRAESA W, S0 VN = 24V,
4 14
— T,=-40°C =
— T,=25°C =)
— Ty=125°C =
" o 12
i £
8 2 E 10 — | —
s / S T
<) o —
[0 = 8
/ 2
S
/ P4
0 = 6
0 6 12 18 24 30 36 -50 -25 0 25 50 75 100 125
Input Voltage (V) Junction Temperature (°C)
Vensyne = 0V Vioow =5V
& 7-1. M7 B YR B B 7-2. JEFFRAN IR BT
1.01 11
—— Peak
— Vall
10 alley
1.005
s <9 —— |
N £
= — -
L // k< 8
B :
* 3 7
0.995
6
0.99
-50 25 0 25 50 75 100 125 S
Junction Temperature (°C) -50 -25 (?J " 2?_ 5(t) ( C7)5 100 125
unction Temperature (°
A 7-3. RIFHE
Bl 7-4. mi (M ) AR (BME ) B iR
70 1.4
1.2
60 = >
~ [0}
g 50 g !
B s
S 5 0.8
;?) 40 — 2 D D e
K — g 06 o
& a0~ e
o] | — 2 04
20 w 02|l — Ven Rising
— —— High-side MOSFET ““| — Ve 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)
A& 7-5. E Ml 5{%M MOSFET Rpson) & 7-6. f¥REBME
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115 70
110 60 \
—~ 105 = 50
S g \
2 100 8 40
2 5
2 ki
£ 95 2 30 AN
= Q
14
Q = \
& 90 @ 20 ™~
—— OV Tripping \\
8 —— OV Recovery —~—
5 —— UV Recovery 10 —
—— 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)
K ALz, N > > > 327
B 7-7. HIEIEH (PG) WA & 7-8. 3&i RT HHL& BRFFRIE
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7.8 JLAIRRE: (Vi = 12V)

BAER AW , B0 Ta = 25°C , VLDOIN #E#F| VOUT ( Vout = 2.5V K4h ) |, JF BB IR F] 76mm x
63mm. 4 )2 PCB I-. SOA MIZ/Z7E Tymax) = 125° 1 Tamax) = 105°C (5 TR HI. AR, 20
41 9.2,

100 3
— 7.5V, 1.5 MHz
— —— 5.0V, 1MHz
o5 p —_— 25 3.3V, 750 kHz A
—— — 2.5V, 500 kHz /
3 L~ T~ g 2 ‘/ /
90 A = —] =
5 , ~._ 2 o
< ~~ 3 15 v /
'g / ) z
2 85 g /
w I’ Oo. 1 [~ //
/ — 75V, 1.5 MHz ///
80 [ — 5.0V, 1 MHz 05 / - =
3.3V, 750 kHz
I —— 2.5V, 500 kHz =~‘=$=‘/
75 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
& 7-9. &K B 7-10. ThERRHE
120 120
_ _——. _ —~———
G 100 ‘\\\ - G 100 ~ <<
2 ~ K \ N
2 80 \\ % 80 NS ]
: N A
Q. Q.
£ £
[0} (0]
£ 60 = 60
c c
2 ko)
£ 0LFM £ 0LFM
< 40 —— 100 LFM < 40 —— 100 LFM
200 LFM 200 LFM
—— 400 LFM —— 400 LFM
20 20
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
B 7-11. ZETEKX Bl 7-12. Z&TAEX
( Vout = 2.5V, Fgw = 500kHz ) ( Vout = 3.3V, Fgy = 750kHz )
120
ke
~ 100 XX
e \\\\
o
g 80 k E
2 \
£
()
= 60
C
k)
=
— OLFM
< 40 —— 100 LFM
200 LFM
— 400 LFM
20
0 1 2 3 4 5 6
Output Current (A)
B 7-13. ZE&TIEX
( VOUT =5V, FSW = 1MHz )
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7.9 JARHE (VN = 24V)

BrAE B AU, /I Ta = 25°C , VLDOIN #4£ 5] VOUT ( Vourt = 2.5V :4h ) , IF BB BE RS 76mm x
63mm. 4 )2 PCB I-. SOA MIZ/Z7E Tymax) = 125° 1 Tamax) = 105°C (5 TR HI. AR, 20
7 9.2,

100 4
— 12V, 2 MHz
35| — 7.5V, 1.5 MHz /
5V, 1 MHz /
95 — £l
f I 3| — 3.3V, 750 kHz — /
— = — - —_— /
S 90 // - I S 2.5 //r ~ 4
= = s /
g 4 S - P
S / g / s
I 2 15 ]
//I o / / -
— 12V, 2MHz 1 T
80 — 75V, 1.5 MHz — -
5.0V, 1 MHz 05 —= =
—— 3.3V, 750 kHz
75 0
0 1 2 3 4 5 6 0 1 2 3 4 6
Output Current (A) Output Current (A)
B 7-14. FE B 7-15. ThEHFHE
120 120
5 100 — 5 100 —
2 AR X3
: \ ~ 2 ~
T 80 N - T 80 <
: \ 2 \
£ £
(o) [0}
= 60 = 60
c c
k) 5
£ 0LFM E 0LFM
< 40 —— 100 LFM < 40 —— 100 LFM
200 LFM 200 LFM
—— 400 LFM —— 400 LFM
20 20
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
& 7-16. & TAEKX B 7-17. Z&THEKX
( Vout = 2.5V, Fsw = 500kHz ) ( Vout = 3.3V, Fgw = 750kHz )
120 120
100 = 100 —
%) N ) <
y \X\ . z \\\ .
£ 80 N £ 80 OSSN
g \ g \ RN
5 § N
= 60 = 60 <
c [
Q@ ()
2 2 ey \
— OLFM —_
< 40 —— 100 LFM < 40| — 100LFM N
200 LFM 200 LFM
—— 400 LFM —— 400 LFM
20 20
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
& 7-18. Z&THEX B 7-19. ZE&TEKX
(VOUT=5v y FSW=1MHZ) (VOUT=12V , FSW=2MHZ)
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8 E4nit e

8.1 MR

TPSM63606 & — i & {8 HI 1 [F) A0 [ [ EL UL/ LU PR e, B Ry BT Sk /Mg o7 S RGT AR EMI R Y
FA N ¥t . TPSM63606 A A4 /%% MOSFET. F& [k HURAR 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 .

TPSM63606 ] Afd HIH: RT 5 IS S #4455 SE 3 200kHz 2 2.2MHz ()R] g i P PRI H | RG220
FrE DIRE , AT e P U AU B T h i) EMIPERE

o iR R EE RN 5] BIHE S W BE S B O T ST R, AT RRREE S EMI

o ELAXTRR AR AT 5 I AT N R AR AT KPR ek b A AR R R SR LR IR B FER S IR A
« TPSM63606S i {I1EEEHLIEA (PRSS) il A FAAR 1A & b

o IR EE R FPWM AR 0 n] 78 B A 6 35 Ha i i Bl PN 2 (118 58 1) T SR AR

o BB 0R R AR OR 4% i SR D Z6 MOSFET W] SEILIRRE 5 PWM H56 .

IX LR SRR B T EMI JERESR | [RRA BT 245 S AR S & 41 CISPR 11 F1 CISPR 32 B 2% EMI [R
il

TPSM63606 Bt tL A [ A7 (R INBE , AT AL R @ i R EDK

o T FUREIL R RS R R 1 TR PGOOD fR7R 3%
o BABRMIhRERE BRI |, AR
- AP K EBUE (UVLO)
- R R IIRE
o IR E S R R B, AT R A 3 2 T 3
o CEUAIE B S0 AE AN A8 A I PR ) ) T S i AR A
« B ANKE TR HAICHT
TPSM63606 & H & Jyfal 847 Jay 1 e i i) 51 IHESY , A&
105°C #11 125°C.

>
el

SIS TTAE  RUE ¥ S KPR BT B AN 4505 20 M

ETTHE
8.2 T &
 — IJT VLDOIN Optional
O external bias
RT (from VOUT)
VIN H Oscillator slIJ_bDrngllzfor vee
R
" UVLO I
,,,,, -
Pl otP L = VINT, VINZ Vin=3V1t036V
O

RBOOT

CBOOT

I
| |
| |
R
[T } Shutdown
Precision } } logic
enable for | | ENISYNC Enable
Vin UVLO ; } logic
| R | 100 0
1 Rens <
! ! PG ocp
"7 peooo L PGOOD
indicator
N E logic
R Power T
- stage
ToVOUT  «—ANA—o— 2] | . o —
sense point L and
p UVLO control
> oTP logic

—_—Cn
sSwW

Vour=1Vto 16V

VOUT1, VOUT2

—®

|0UT(max) =6A

Rees OCi Soft start [ | Cour
EN
il B
»
AGND L L
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8.3 ke i EA

8.3.1 MIAHETER ( VIN1, VIN2)

TPSM63606 HH [ fa M N HLEVEE A 3V £ 36V, id T8 12V, 24V 1 28V #ip N\ HL YR B A i B4 TR 8% 4
B 8-1 Hr i JH BR IR L B B s 1 SEIRIE T TPSM63606 H 7 i N\ HaL Ji (1 b TR e R 28 B 2 1 Tl o4

Vn=3Vto36V

O
Precision enable VIN1 VIN2
for Viy UVLO
= & = Cnt —— — Ci2
I
I
Synchronization } R ! RGHD PENE
(200kHzt0 2.2 MHz) 1" S | — —
———————————— | | TPSM63606
} Csyne } } [ Optional -
i SYNC | ‘ EN/SYNC  VLDOIN i Vour=1Vto 16V
| ‘ I external bias | =6A
| D } VOUT OUT(max)
iy L | VOUT1 |—¢ » |
| optional | ‘RENB§ | _T
b & I | — VCC VOUT2
} | Rec Cour
i il CBOOT
PG :] § Resr
N PGOOD R =
indicator RT FB
Rrr % AGND % Ress

<
E 8-1. I\ T/ ETEEN 3V & 36V [ TPSM63606 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 Wik LIk (FB)

TPSM63606 1 w] %0 H L EVE N 1V Zim 16V BEEE T Vin ( ABRE A ) « BEE S 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 IUHI Fsw JEEMER/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) (B%) v) M (MHz) (Ax)

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 A

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

TPSM63606 2 2/~ 10pF M & N A |, s EH X7R 8¢ X7S HA iR AH 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
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& 8-2. HEENREMA AR

Hepirg (1) HA R BHE Sh3 R HIZ (uF)? BB (V)
TDK X7R C3216X7R1H106K160AC 1206 10 50
Murata X7S GCM32EC71H106KAO3K 1210 10 50
AVX X7R 12105C106MAT2A 1210 10 50
Murata X7R GRM32ER71H106KA12L 1210 10 50
(1) ARPNREDL. MR RoHS AITEHRIRAS LA AR R A A SR ITIE T 2R | WA WA IR . WS 02 =7 % 707

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 FIt 1 TPSM63606 FT it (1 fie /N thy FE 2R . A FH P e L R, A 2055 8 L M LA IR P AR AL (S oy
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

B () R HEE ShFER M (uF)@ R (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%

A1,
() ERRHLRE (HRAR N 0 L R RR AR )
8.3.5 JFXHZ (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] =
(®)

THZ R 8-1 B AR 6 IR RIA S, LA IR ARG IS R RS SO LRI B BA BB LI
BUEAA I 25% %2 40% MIFFRAZ

Fow [MHz] = 0.25 -V [V]- (1 ~Vour [ V]/Vinmom) [vj) ©)

Hor
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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 L UVLO (EN/SYNC)

EN/SYNC 3|y TPSM63606 253 e ohft. EN/SYNC 5l S ETHEME |, 7F H Viy & &N
FIERESE , /I RIEIT. {58 TPSM63606 (15 & 5 /7 e EN/SYNC 5| M E#EE S VIN. BEIE R
TPSM63606 7£ Viy AT HA M TAETER AN G5 . H2 , 2N A#%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] )
@)
Hr

* 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 FE [ (EN/SYNC)

K A B AR R R S 2 EN/SYNC K [Al25 TPSM63606 [N #iiRG 28 , WK 8-1 . [RSHRIEE 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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VEnsyne
tsync_Epce
% 1 _»i i<_
- 1 }
B | e el NS Lt
4 ! i
S l !
< : ' VEN_svNG
@ : !
pd ' 1
wo AR I
i !
1

-
tsync_epce

K 8-2. #A SYNC

8.3.8 ¥ #i

TPSM63606S tififi kLM (PRSS) i Dhfie TTmfﬁ 12% FITF SRR K L A PRSS AT BLLE 8 =i Y
BT T AR R T R RER U\ﬁ‘ﬁﬂﬁzﬁﬁéwiﬂ%ﬁf EMI PERE , (HILAEHEAR , AT DLREAS 2 2 [0 U R S PR 142 T

TPSM63606S 1 FH 3 T 2kt S i A A 7 47 2% (LFSR) & 8 BABKAT /775 . X Re AR BE AL 2 26 2% AT PR il 128 ) 3 4
FAMY, | A a0k . RBENIE S DMK T 1.5Hz MR EE | iR T35 00007 . 2% 5 403 i 4
FGRS , B TR RR PR, AW |, DMELE AL T a0 R 2R T2 AR RF AR L

8.3.9 HLJFIEH AL EE (PG)

TPSM63606 fifit i IEHIRA S 5, B R4 i s IS AT b T 94% 2 107% MR & 0. 245t (FB) Mk
H T E ) PGOOD BMERS , PG HUSADNKH T (ES IR 7-7 ) o BLERAE W R AL IR R A SC Ik 1]
LA AL T 2R RPIRZAS AN IE 3 5 Bl 18]

PG & — ANttt |, FE— AN LR i E R R B IR |, 41 VCC B8 Voyut. MR VCC SEAEM I |

P AP A HER Uy 20k Q 2 100k Q o 120ps HrI U ikt 25 vT B 1E A5 A Hh v R BRI % (451 iznfzﬂ%uﬁi
RBEASINE ) B HBUESRARE . 24 EN/SYNC #fi kR , PG sl AR | 3 A R B HBIE S T 1V (8
6) , PGMAFFA L. I PG & 5x Mife R8s #AT B3l 77 (&l 8-3 Fras ) B AT s Orar Ak th M

VIN(on) =139V
Vinery = 10V
Vour1 =5V Vourz = 3.3V
Ruvi 7 |
1MQ )
PG RFB1 RPG PG RF83
14] ENISYNC 40.2kQ 100ka  ——[14] ENSYNC 23.2kQ
Ruvz FB (10 1V FB (10 1V
100 kQ
RFBZ F\’FB4
10 kQ 10 kQ
N
Regulator #1 Regulator #2
Start-up based on Sequential start-up
input voltage UVLO based on PG
& 8-3. /] PG 1 EN/SYNC ) TPSM63606 i /745l Sz 30
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8.3.10 AI KT RUE#ZEZE ( RBOOT. CBOOT)

T TPSM63606 [JT k7 s E#EE , ] TAasIT 551 st l I b TR ) 25068 w9 EMI R (22, sEK B
THIEF ) 2 AR IR o AL RAESGE EMI RS 5 PR Z A BS54

FEZAER NS , RBOOT A CBOOT 5l 2 [IE#E 17—/~ 100Q HH2 LA |, &l 8-4 fux. RiXLes| fRey
TP AE A2 P S 100Q BB, AT RT3 IR Uik EMIL. (HA2 |, IRAFE S EMIL, UK
RBOOT #4#% %] CBOOT , A Wil IH S , MIsEBLE s % . /£ RBOOT 1 CBOOT i & — A HifH
ax , DU AERRHLRE , ATTT-FHT EMI ARCRTERE .

VCC
7

L1
Cvce

1 uF 4 | RBOOT
% Reoor

100 Q
Power
MOSFET > 3
gate drivers i Caoor

—l_ 100 nF T sw

CBOOT

& 8-4. & BOOT HiLfHAS

8.3.11 #HBIHYRFE K2 (VCC. VLDOIN )

VCC W # LDO Tk 2 mistt , FT v TPSM63606 (142 il ik it i . #5FK VCC HJE A 3.3V. VLDOIN 3]
JH A& 3 LDO F i N i o 1Z 5 A\ i 1] IEFE 3] Vour BAR AR T REMR A0S N YR FLIR . s VLDOIN Hi AR T
3.1V, N VINT A1 VIN2 EE W8 LDO fitH

RNT BN %4847 , VCC B UVLO (&Y, AI7E PN 30 B R (R B 1R 3R AT FF O34 . TS0 4 T/ i
Vee uvio A Vee uvio Hyse

VCC NG T AR i . 15203 VCC Bok 2. VLDOIN J2 N #B LDO M ml ks N . % — ik
FIAET 0.1uF & 1pF A28 VLDOIN &R 5] AGND |, DLIR Eim k.

LDO @it L F AN A2 — 2t VCC HLJE : V)y B VLDOIN. 4 VLDOIN f%#i5{K T 3.1V i, LDO M Vi 3k
YR, 24 VLDOIN &3 & T 3.1V LR, LDO ¥ A4% 4y VLDOIN. VLDOIN HEATG T Vi 1 12V,

JiFER 8 ¥ LDO BRI ThZAFEFa /2N -
PLpo-Loss = ILpo * (ViNLbo ~ Vvee) (8)

VLDOIN #AFEHE T — A&, 724 LDO $2EHIE T Vin FIHLE |, AT 5 KRR B Hb P K LDO fap N\ fi . (A6 T
VCC ) JFFARThHMFE. Hltn , i LDO HAE 1IMHz. Viy =24V H Vour = 5V I8 10mA |, 1] VLDOIN #23t
i) LDO IhRIGHEAN 10mA x (24V - 3.3V) = 207mW , 124 VLDOIN #E# 2 Vour I, HiFEZET 10mA x (5V -
3.3V) =17mW , 5> T 190mW.

8-5 Fl%| 8-6 J£ 7~ 7 VLDOIN %3] VOUT K FIsk %3 VOUT I i R 2 K]
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100 100
95 95
—
\
,//_ —— |
—~ 90 —~ 90
> // 5 -
S 85 S 85
'S 5 /
Y80 / / Y g0 / /
75 75
— Vvipboin = Vour — Vvipoin = Vour
— Vvipoin = GND — Vvipoin = GND
70 70

0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
VN = 24V VOUT =5V FSW = 1MHz VN = 36V VOUT =5V FSW = 1MHz
Kl 8-5. @it SR m B3R F R &l 8-6. BT AR B IR R BE

8.3.12 i fR’¥* (OCP)

TPSM63606 i F A Fi J8% FiL VAT F1032% J) 50 L 37 PR A1) 593 SR 977 Lk H B R AR 0 o BT 5 ) S 2 5 L, 37 5 L W R 6]
B AT ELBE . ERTRAE LT, H R SRR

TPSM63606 21t & A ik v it 2k i K FH W 23 i AR 3. fEWT 2B, TPSM63606 i< S I IR ¢ ¢ W 80ms
(A ), RESEREH A, W R e 8 E S A RAEAE , MM RS EE |, B2 R L
%o Wi S BRI FRIThEE |, MR 1L 8315k A2 B A IR 2 . WS HERR S | RS a3
WA IEH 84T .

8.3.13 #khy

PO — R R AR TR |, TR 4 e 0 B L DR AT s R R . a5 AR 168°C (ML ) I, R
KW Thfe £ oW gett | LT IEE — D R I RFEROANR TF . S5 S |, SEIR SRR, U5 R E 158°C (M 7ify )
i, TPSM63606 =521 H ¥ 5 5

8.4 ZRMFThEEAE

8.4.1 iR,

EN/SYNC 3| i1y TPSM63606 4L 42 HI ThE. 24 Vensyne 18 T4 0.4V I | %8R ab T oWtz .
LDO FIJFKfa [k 255 M. SRzl FIOE SR EE 0.6 n A (17U ) . TPSM63606 i K F P & R JE AR .

W N RS T UV BIE , WSR2 R EF IR

8.4.2 1HFHIERA

VCC BRI A LDO HAT AR S as A B AR BERME - 24 Vensyne T 1AV (FcK{E ) JF BART
1.263V ( MAUHE ) RIRS ML RERIE T , AEE LDO K Il IF AT M. Wil Voo Mt 3 UVLO BIfE)G | S fliRE
HBR S Tl 1E Vensyne THERERBERE UL EZ AT, A28 TP BRI R RIS .

8.4.3 TR

3 Vyee M Vensyne i T AR BUE BAEAE R S5 A, TPSM63606 Ab T iaATHE . {8 22 3847 1 fe fi 205 7% 72
K EN/SYNC 3EREE] Vi , IXFE AT DL RIN A3 A HL s e f5e/IN J5 3l v S I SR B E R 30

Copyright © 2023 Texas Instruments Incorporated TR VR 21

1
Product Folder Links: TPSM63606
English Data Sheet: SLVSGB4


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm63606?qgpn=tpsm63606
https://www.ti.com.cn/cn/lit/pdf/ZHCSNT2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNT2B&partnum=TPSM63606
https://www.ti.com.cn/product/cn/tpsm63606?qgpn=tpsm63606
https://www.ti.com/lit/pdf/SLVSGB4

i3 TEXAS

TPSM63606 INSTRUMENTS
ZHCSNT2B - OCTOBER 2021 - REVISED OCTOBER 2023 www.ti.com.cn
9 7 FH A St

#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 MAER

TPSM63606 [7]:0 [ A T JLANAMER O, BIRTE EE 6A FRIH H HL IR T K 9 v 1] R 5T P e e 46 Oy [ 7 i P
JEo AT IMPRIER LT TPSM63606 (R E 82 BEit it 72 | T1 R T A2 T i) TPSM63606 Bk A 13t 4%
&, NS AT RGO N RO S E N IR TT .

9.2 AN
£ 9% TPSM63606 A1 ¢S I L S5 L] . WPRH 8. PCB i o SCAE RN 4 5, 123 TPSM63606 EVM.
9.21 #&it 1 - AT TSR 6A AP EERES

9-1 JE/R T IF RN IMHz [ 5V. 6A [&IEfaEas iR FRIE . EAGI | RIE 9V % 36V LN 1) 24V Frfi
HIONFRIE | 2 ORI R H AR RCE 2 5 9 93.5% A1 91.4%. 13k Q [HHLFE S Rer B H HISAT I R 8
N AMHz. —ANAER SYNC i N5 5 3R XTI ANER € B 7E 700kHz 2 1.4MHz YE P9 B 4%,

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 TPSM63606
SYNC | . _
SYNC ! EN/SYNC VLDOIN Optional Vour =5V
\

IOUT(max =6A

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 R HE A

9.2.1.1 & ER

*® 9-1 Jor T MM A BRI U« AP ERES AL, R, AR AR R T KL 5.8V, WAL
e B T s AT Him R AR T3 5V WE M
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® 91. i H
BItSH B
fin N LS 91 9V % 36V
B HLE UVLO S/l 6V il 4.3V
it L 5V
I KA LR 6A
P SES 1TMHz
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

SENS = A FlEr " BAEHE
; =
‘ 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 TPSMB3606 36V. BA [7]4: [ itk AR (TI) TPSM63606RDLR

(1) BB =50 % 7 A,

G H L | TPSM63606 il B 1E T & Mol oM R G S8 N IEH BT, B, SERIRIRAMEE % — & Tu T
AT T

9.2.1.2 Q1 L FE

9.2.1.2.1 f#iF WEBENCH® T EAI 4w L

A b Ak ki@t WEBENCH® Power Designer 1 /1] TPSM63606 #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 M B ERE S

TPSM63606 B iy i HL g T L i — 4> B B IS g8 AN . Regg AUEEBUE Y 10k Q , RTEEAL 0.1mA 73
JE&s e Regr FRME T LA 8-1 il fi U5 R 9 15
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V, \Y;

Regr [KQ] = Regg [KQ]- (LHA] =10kQ- (ﬂ—q = 40kQ

1V 1V

(9)

N Repr W FRIET FRAEE 40.2kQ .
9.2.1.2.3 FFRPR LR
B— 13k Q HIFH#8 M RT %43 AGND , LU E IMHz [(FF e | I SR ER &4 5V Ml |, e
PATE 24V FIFRFREN HL T K Ha JBeas I I F S0t FL IRt 2 37 3] BA 00 i i FL ALY 20% %8 40% Ju [ -
9.21.2.4 BN AR LR
TPSM63606 i Z &/ 2 A~ 10uF P& AN A, I X7TR BA . i\ 238 09 HUER S5 20 200K T 55 K
NHE . S F bt EiEFEWm A 10uF. X7R. 50V, 1210 458 R~FRE & B 2828 , M VINT FI VIN2 %R 5|
PGND J: R AT SR it . A IR R E | ES K 11-2,

9.2.1.2.5 M A SRR

R 8-1, TPSM63606 7 2 fifik 25 u F (A7 i i |, A REAE 5V Mt s N I I84T. BRI BT 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 HAthwiz

¥ 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 /i fH 46
FRAESF U , B VN =24V, Vout =5V. oyt =6A (10.83Q HAM%E ) H Fgw = 1TMHz.
100 5.05
95 —
—r | 5.025
90 A Ve —— =
O\D [
c U/ I
g ¥ / / z =
[$] =}
= 2
Y 8o 3
/ / 4.975
75 — Vn=12V :¥'“il§¥
— ViN=24V VIN=36V
—_— V|N =36V 4.95 IN
700 1 2 3 4 5 6 o 1 2 8 4 5 6
Output Current (A) Output Cf”"e”t A)
K 9-3. R IFRR

& 9-2. JE

VIN 5 V/DIV

. VOUT 5 V/IDIV

| PG5 V/DIV

4ms/DIV |

VOUT 5 V/IDIV . 4
| e f——

PG 5 V/DIV

4 ms/DIV

B 9-4. B3, Viy BH#EE 12V

B 9-5. fEREFF/IR , Viy = 12V

EIOUT2_A/DIV

VOUT 0.1 VIDIV

80 us/DIV |

IOUT 2 AIDIV

VOUT 0.1 V/IDIV

. 80 usDIV

“H 9.6 B SER , 7E 1Alus T 3A % 6A

& 9-7. B 5 E, , 7 1A/us T4 0A £ 3A
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Receiver ““v“ Receiver “%1
RBW (QFK) 0 kHz MT 100 ms RBW (QPK) 3 kHz MT 00 ms
Input_AC_Att 10de Preamp  OFF _Step TD Scan Input_AC_Att 1008 Preamp  OFF _Step TD Scan
Scan_O1QP Clrw@2CA Clrw. JAc crL) Scan_O1QP CIrw@2CA Clrw JAc crL)
Limit Check 1MHEASS 0 MHz Limit Check MHEASS 1 10 MHz
Line CISPR32_CE_QP_CLASS_B | | PASS Line CISPR32_CE_QP_CLASS_B | | Pass :
50 dbijne-cIsnRaz_cr_ay_ciags | o 50 dBine-CEERRI2_GE_ A% CLASS | s
70 doy
lCISPRAZ_CE_QP_CLASS_B.LIN
60 dB ——
CISPR32_CE_AV_CLASS_BLIN 1SPR32_CE_A\_Cl
50 dBpy——= 50 dBpy———
: — : -
40 aap a0 day
30 ey 30 dep
N\ QP datactor N QP detector
205, de ; 20\ dBpY— — 1
\\ AVG detector \ AVG detecto A
100 1 S 1 |
VAV ‘ I EEEL) | Cin “ g |
0 dep! e & 3 —TT I — odep: r =]
; U MW qu . ,‘H/ \ oAA A ﬁ.\_Lw : \e S \-’\JLJ\,"J\_,} »‘gww,ﬁ Y
: : L H : : : : ; Rl
Start 150.0 kHz Stop 30.0 MHz Start 150.0 kHz Stop 30.0 MHz
pr— i 09/02/2021 e 09/02,/2021
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S N
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s s
“ s
pe s
s 35
- pe
5 H
25
0 S
s s
» B
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0 » A \
15 is A\ A
s 25
. VARV : , SN
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o .
2 2
s §
1o
s s
s "
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9.2.2 ®it 2 - AF S KK AL ERES

K 9-12 BoR A E/FHE (1BB) fakas iR E K , HhfH sy - 12V, fartH i - 2.6A HIFSMiE A
2MHz. 7EAFIF , HRYE OV &2 24V JEHE N HT 12V brFRE N B | ¥ 58O G B 1 B AR RCE N 91.5% A

90.5%.
VIN+ .
() :
Vn=9Vto24V 1§IN3F l Vinen) = 8.9V VINA VINZ
il R - Cni —— —— Cin2
| v 10 yF
VIN- I R I PGND PGND
| 604EE;)§ 1
- -VOouT VouT
} | TPSM63606
on| ‘ Optional
e } ! EN/SYNC VLDOIN external bias
enable for | }
Vin UVLO | ] . ' -
IN I Rene g } VCC VOUTA _I —L 0 vours
‘ —
0K VOUT2 =
T i «— CBOOT Cour Vour =-12V
PG :I g Resr 2x 22 yF IOUT(max) =_25A
—vouT RBOOT 110 kQ
"t FB VOUT-
-VOUT
RRT AGND RFBB
6.34 kQ 1 oA
-VOouT

& 9-12. ma iR B I8

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. %tz

BHSH =
N LTV 9V % 24V
LR UVLO Sl 8.9V
fith s -12v
LRE N -2.5A
TF R 2MHz
i LR R +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. NAIHEE 2 HIYPEHE B

SERRF | HE A il (1) BHHE
Kemet C1210C106K5RACTU
Gt Cinzs 3 |10pF , 50V , X7R , 1210 , &
Cins TDK CNABP1X7R1H106K
22uF , 16V , X7R , 1206 , K& Murata GRM31CZ71C226ME15L
c c 2 |oour 25v X7R 1210 . B Murata GRM32ER71E226ME15L
ouTt> ~out2 He 2oV ’ ’ AVX 12103C226KAT4A
47uF , 16V , X6S , 1210 , W% Murata GRM32EC81C476ME15L
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SERRF | BE A R () BHHE
U4 1 | TPSM63606 36V. 6A [a]5 M kit AL EE (TI) TPSM63606RDLR
(1)  ESRE=Tr"d % 57
9.2.2.2 J L FE
9.2.2.2.1 M BEESE S

$F - 12V s IR RIETRER 1, SRR R s v e SR 8 s E BE A D 110k Q@ A 10k Q .
9.2.2.2.2 IBB S K% B
1 [} TPSM63606 #%ﬁﬁ IBB F7NR -, AT SEELE A F N louTmax) = ILbcmax) X (1 = D), HH I pc(max) = 6A

FE AL B E I = |Voutl / (Vin + [Voutl) /& IBB 575t K 9-13 #2477 - 3.3V, -5V fil - 12V
FA B H R TR 8 /ﬂfﬁ Baﬂa H R AE 1 SN BLE 2 (A 2R &R o
9.2.2.2.3 JF R F

H— 6.34k Q HIFHSZE M RT &3] AGND |, LI E 2MHz [FF LR | S mZRIEwEs - 12V it , BA
B PALE 12V FIRRFR G N HE T B PR T DG A S0 LA 288 57 31 20 A U B FRLIRL ) 40%

9.2.2.2.4 M NHARERE

4fﬂﬂﬁﬁAﬁl‘mRTjj 1210 ) 10 1 F. 50V. X7R A FMEERESS , M VINT A1 VIN2 5] X #riER2] PGND Jf
AlRe SRR, T AR | XSS 2 A BB MOSFET IR HGZE R R MOSFET IU5H% , MIfiA 2%
ﬂME%A%E%?@%ﬂﬁ%%%E%?

B N H R AR H B 2 R (VN + | - Vourl) /2 7E 28 LN 2 i s . 76 25°C HAR AN HLE N 12V f1 24V (%}
NI RE DN LS A 24V F1 36V ) B, B R AN 12uF Fl 8uF. & & HL 7R 28808 % b 10 s 25 5 | R PR 515
ENHIES

e N b BB ERE— NS 10 uFy 50V HLAERS . HLH AR HR 2N Cing , HFIEFETE VIN+ A1 VIN-i51 L |
K 9-12 Fizs.

9.2.2.2.5 it A A AR

I IBB iR BB AN RS 1210 1) 22uF. 25V, X7R AP 24 , )L VOUT1 il VOUT2 51 i
XFRIES 2] PGND JfRATRESEILIRE . AR AE LN 16uF , Bt EN 12V,

9.2.2.2.6 H A EEHIT

¥ RBOOT %i#:% CBOOT 4% VLDOIN Z#:F| D% GND i1 ( X R FAE ) VOUT1. VOUT2) |, BAsEHl
Bﬂi)&z

IBB #1419 A7 2110 2 s A B/ NN LS AT e K AR T A T e IR Ak . {3 ] TPSM6B3606 ﬁl‘ﬁ)\l‘]ﬁﬁ%ﬁ
HRIEFE S LA, DUEREXT 45 R I R A 28 ORI E /N T e A7 T i R I =0 2
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9.2.2.3 W /H 46
FRAEAE U , B Viy =12V, Vour = - 12V oyt = - 2.5A (14.8Q HiBA%E ) H Fgw = 2MHz.
6 95
5 — —— 90
= =]
£, P o5 v
S ] =
23 // § 80
3 / e 3 / /
e} =
3 2 ,/ £
=
2| |/
= — Vour=-33V 70
! — Vo =5V — V=12V
— Voutr=-12V 65 — VN=24V
0
0 0.5 1 15 2 25
0 3 6 9 151 o a1 ;e (v2)1 24 27 30 33 Output Current (A)
& 9-13. IBB & A H B & 9-14. X%
1.9
-11.95 : :
S - 10UT 2ADIV
g» 12
3 :
-12.05 VOUT 0.1 V/DIV
-_— V|N =12V B/
— V|N =24V
121 o
0 0.5 15 2 2.5
Output Current (A) : : : 80 us/DIV- |
/& 9-15. SBMARR B 9-16. SERBFA , 0A T 2.5A
IOUT 2ADIV
SPVSISTIRTEHEEE L SRR RN N U
. 80 ps/DIV
B 9-17. MEBES |, 1.25A £ 2.5A
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10 HEJREAHRE Y

TPSM63606 [ Bt i iy AT 7 3V 5 36V [ 5 4 A FL T 505 BBl Py T o % N FLJBR PR ek a0 %5 £ AR 3 2 v 1
KL IR A B 1 R L1 BeAh | BN LB A Z5T Rl 08 ) 7 8 R S8 o B AR (L BT T8 O N ERL I o T LA P
TR 10 KAl BT 35\ B3

1 — Your -lour
ViN'm (10)

Hrp
o0 NRUR.

IRz BGE N K P A B A KT PCB 4G S B 4 A ro I, D 55 B R4 RE Sk DA E IO PR fE - SR
B )2 25 R O R BEL P B S X R R IE AT I RS RS2 . S BRI | A RS IR ESR MM N A Sl &
TR — AN R BB IR FL i | IX A AT RELE R N BLURAT T AN ¢ P I S BOANAG S8 A/ IR R AR o 7 A2 B AR 73R
W% 2 0 k) 3 SR N L R B B RAZ AN AR L S Bl fi M B, SRR BE R BE R BRI UVLO s fih
ARG

AR RS I R R A A N VR S AR IR B R R N A A B R A A T A
Fo HLAR BRI PSS ESR A B TSI AR B, HF D A S BRI ph R o 47pF % 100uF Ju A
) HL I AL LASR S ARG | AT B TR S B AR I ] R FF i A HUR AR E . 0.1Q £ 0.4Q HMLA ESR
FOR 2 B N BB C ELAR B2 IR E
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P LI PR TT BB i (BT R N AT R R AR R ) o, Oy 1SR EE I SR ie AT A B AR gt IR
#E PCB Bt A R AR M H 2, gk, By EMI PEREAEIR KRR EHGRT PCB A& -

1.1 fi[BiEs

PRSI G4 T T I B B A B e (IS IR PEAT EMI H51E ) 1) PCB A R ATTCF O AR R . 1A
11-1 A& 11-2 fos 7 TPSM63606 [IHEr: PCB A& , IFAL T DR FAIME 5 To A R AN AT 28 o

o JEA BB AR ATFETEVT VIN G E . TEIER , N A BRI TR R R — 01 VINT R VIN2 5]
SIARHES o EAR IR NS A R s RS |, SRR SRS BRI, AT iR S EMI MERE.

- fHREA X7R 8i X7S HA K ESR 1206 5 1210 P& 25 8% . iZMHEERL 7 S 0402 i N LA 7S |
FH T =5 i

- BN ELAR SR IR A B AR N A B R B R 77 PGND MR 414 =3 T2 P 1H

- HPE VIN 5] JEI7E N3 R, HEAERRA PCB JZ L # 55 2 107 1 0k X 28 5| 1 H24E — i &R 3
FHL I o

o SR AR i) GESEYT VOUT GBI & . i 2545 R F 2RI DU FR A B, AT BRI 5 P EMIL
— i H AR B R [ AR L B R R R R 7 PGND 848 1 JR 5 102 -1
- B VOUT 5| JHITE N EBER: , W EEBARA PCB 2 L %8 2 30 1 DR X 28 5| JRE R E — i IR IE R 31 £

e, NI AR SRR R ERY )

o TR R G ASENT FB G BKE , (€ FB 46 /R ifgEAT . 1K L PH oy IS SEIT FB 5] BRI AS 2 Sl ik
TCE , PGS U S5t B AR 1R e 5 R . FB 2 H IR A B R ZE UK AR I3 N |, AR XS e s s 1) s FEL Bt
M b S e L B AT 2 B B T A A R T

o FHBITEIE T ) PCB &S0 M, %1 AT LAFe 4 2, ROATREs R/ 5 T 3R R
HLAE SC 3% . % AGND 5111 6 A1 11 B BaEE: 3B F 771 PGND 3 19,

o FRHLEBEAHT PCB [EI# , LASEHEE 2 HTE . AF 208 A 7 [X S B i R 6 3 HR AN PR 15 30 P 2 A AR AR Y
RIBHST. A TPSM63606 HEfit 2 a8 s , LUB SR AREFTE 150°C LA R o S T AE akisfT |, s
JErt— A E R X S AR G FUK B 2 1 Ah R IR A (PGND) 43 PCB #:3Z. Wik PCB A
HEZME | BRSO LERRINEBZ . RGEH 2 55 (A0F 1 &5 MHfE PCB T2 A1
JKJZ

11.1.1 FE A H

N T B E AR AR IR VE B N R FEVE R, B VA SO EUR B PR AR IR RIS IR R R
T RAE LA . TPSM63606 FiHF /MY 5.5mm x 5mm 20 51 QFN (RDL) % | w2 — RYIN HER . 4
MEEEE RIS T IR I8 by , HrPMRVETE I 1E £ SR IC £ EE#TF R IR & 3R F

20 51 QFN S Ref it 1 — i i S 2B I F b i B AR B SE B 77 30 IXRT DUR 3B e ity JF B PCB #it
AR SRR EL . BB LA — A E T, ORGSO T R 4. TPSM63606 14k # 1f £ A5 124
FEPRIE )7 PCB AR JZ b, M A BH 2 — MR/ NI AR

U R ] 20z HAJE H DU JE BR AR, DLERBUIRFA ST, 38 M BE R ERAOFARH . SRR LS A BRI AR S22 T
PP 2 WERE 2 EARN 0.3mm Hd AL, R A A B THMEIEAR R EE. £2)% PCB H&H , lHE X
FENZR LTI R PCB J2 EJUE — A sR0 et P il . XA TR H R AL 7 — AT, 1 HiE R s i
RO T AL AR,
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11.2 5 /Bl

Position the input
capacitors very close
to the VIN pins

*.I;; TexAS
INSTRUMENTS

B 111, L RA R

00°

000 %0

OO0 VIN

o
]

Input
capacitor |

(o)

000

|03
o.VIN

o

0090000

Place the feedback

components close to the FB pin

Output

Legend

I Top layer copper

I Layer-2 GND plane
Top solder

Place an array of
PGND vias close to the
IC for heat spreading

capacitor

%0000

Place thermal vias at the
VOUT pins for heat spreading

A 11-2. BETRE &t

000

11.2.1 HHEHE
= 1M1, HEPEER
TPSM63606 & HAr
e 748 mg
iR 4 UL 94 V-0
MTBF 5 H T Sk %1% Bellcore TR-332 , 50% [ /) , To =40°C , iR 4F 2580 MHrs

32 BERXFIRIE
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12 2R SCRS S HF
12.1 B340

1211 FE=F= MR 15 H

TI R AT 28 =J5 77 S BUIR 5547 RIAE I, ASREA AR L7 il BOR 55 BROR B 138 P PR AT SR B AT, ASRER At
7 i BRSSO E S AR AT T1 77 i s IR 5% — R K R s BA AT

12.1.2 FFRCRF

* 12-1 iR E H) TPSM63602/3/4/6 £ 41 [F]5 4 s rRIERCE EAT 3V 22 36V Hfi A TAF HUH o FEI A 2A 2 6A HIHI
SERH AL, OB RS SR ARG R T R E ML IR T R . IR SEHLR A S L L I EMI
AN o G 0 LR ELRUAE O T . TR EMI SR D e A R BE AL T (PRSS). RBOOT Ho B HJT %71 sk
EREHI RN S B LA 5. TR LA 105°C AR E T 62 BUE (H -

£ 121, AR RBREERIER BIFAR R

HRE B BEHE lour | 2138 R~ Rk [#4% EMI
TPSM63602 2A
BOQFN (30) ?'222 X 4.0mm x
TPSM63603 3A . . ... |PRSS. RBOOT. #mii
RT 7] Fay , ZMTED ey
TPSM63604 4A 5 5mm x 5.0mm x A~ VCC #1 BOOT %2
B3QFN (20) : :
TPSM63606 B6A 4.0mm

FHRTF R SCHRE S R DL T 3R
TPSM63606 £i#A [ ]i] -5 #%
TPSM63606 172 27
TPSM63606 71 TPSM63606S EVM /1] /757
TPSM63606 EVM 77/ X 14 (Altium)
BRTISHEILE , G TI 25 %115,
# 2% TI WEBENCH Bt 3455 | 3§17 11 WEBENCH® 710
LROHK EMI LR |, EEE TI 21 E) EMI 27 5 5
BT AR T (IBB) ARS8 | 1 U7 0] B0 B /< T I T 1 e
TI 2% 80t
- T Kintex 7 NI Z i it HIFRE A7 5
Arria V RS 51
- Altera Cyclone V SoC izt
- AL BOM £ iy F] 0 12 B i) B /R R e 2% i i
- EH T DR ZLH 3V 2 1.5V Vinye -5V Vour 1.5A RIS T
« HORIE
- [EH B B RE I FE A R I RV
= QI FIEE F] G R H IR R S I R
o EEFARMRLAHIEM , ES R LM61460 36V, 6A DR IE i as.

12.1.2.1 {Z/5 WEBENCH® T AL E# Rl 7%
s Ak ki it WEBENCH® Power Designer 13 ] TPSM63606 #1461 7 & 1l 1% it

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

WEBENCH Power Designer $2ft 1 € fill [REEIE | If-27 51 1 S R AT SR DL I MRk 5
FELZHIBEOLT , ATHATBU TR #RAE
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12-Dec-2023

PACKAGING INFORMATION

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)
TPSM63606RDLR ACTIVE RDL 20 1000 RoHS Exempt NIPDAU Level-3-250C-168 HR ~ -40 to 125 TPS63606
& Green Bl
TPSM63606SRDLR ACTIVE RDL 20 1000 RoZSGExempt NIPDAU Level-3-250C-168 HR ~ -40 to 125 255636065
reen

® 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 "~" 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 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 MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 3-Jun-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
Leg R g R A T
o| |e e Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPSM63606RDLR B3QFN RDL 20 1000 330.0 16.4 528 | 5.78 | 4.28 8.0 16.0 Q1
TPSM63606SRDLR B3QFN RDL 20 1000 330.0 16.4 5.28 | 5.78 | 4.28 8.0 16.0 Q1

Pack Materials-Page 1
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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)
TPSM63606RDLR B3QFN RDL 20 1000 336.0 336.0 48.0
TPSM63606SRDLR B3QFN RDL 20 1000 336.0 336.0 48.0

Pack Materials-Page 2



PACKAGE OUTLINE

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

B & |
5.6
PIN 1 INDEX AREA v 54

w s
©oL

4X1:3 ’ j r (0.20) TYP
(0.2) TYI

FERS 9
e | 0%
i .
* 0.35
1.275 J* 12X
PKG |
¢— Jp— ﬁ -
L —— 2X(0.537)
10X
- 2X (1.612)

16

0.6
o4
12x 38 E

[0.05([C
PIN 11D ]

(OPTIONAL)

0.925

4226416/B 04/2021

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

PKG
4X (0.5) “* 4X (1.4) ﬁ (zo.z)}/x;
(0.5) TYP
1 — == S ¥

i 4 |

2X (0.925)

_ 4 ,777777%,77777
@ T 2X (0.538)
10X (O»SO)i ‘ O 19 O | ax@©875 |

== N ===

10X (0.9) ‘ O | 20 O ‘ ‘

(R0.05) TYP

4.5)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X

0.05 MAX 0.05 MAX
: ALL AROUND
EXPOSED T r ALL AROUND EXPOSED
|

METAL \ METAL
7

c_

\ , )
METAL EDGE/ \ SOLDER MASK SOLDER MASK ﬁMETAL UNDER

OPENING OPENING SOLDER MASK

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4226416/B 04/2021

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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www.ti.com/lit/slua271

RDLOO20A

EXAMPLE STENCIL DESIGN
B3QFN - 4.1 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD

PEG
ax(045) [ 4X(135) —= ‘
| | |
1 | | (O O L
l s ‘ 3 . ‘ T
i 17 i 2X (0.925)
‘ T 1 I ‘i
“= D —— BB
—D | I N c= s
Qi,ii ,777777%,77777 -
[ | ) T @ 2X (0.538)
10X (0.5) . ‘ 19 4X (0.825) |
i ==t A I o
1 I |
=B 1] E=
10X (0.85) il | 20 ‘ | T
‘ 1 ‘ ) ‘ 2X (0.875)
[ —— [T
N | ! - | ! 9
B | ]
(R0.05) TYP [ ‘ l—— 4X (1.53) — ‘ i
! \ @) |
| (45) ‘

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17,18, 19 & 20 :
91% PRINTED SOLDER COVERAGE BY AREA
SCALE: 156X

4226416/B 04/2021

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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