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tsynG EDGE ff; SYNC/MODE 5| I L 313 R A5 et i 100 ns
- 7 1) T P TR PP 45 82 ]
fysYNG Zi;*/l\ WP AR FPWM B 1 BT 7 20| s
5 [ i)
tLock B B8 BT L RS 5 T 75 TR ) RT = 39.2kQ 4.3 ms
B
AFc+ P R 5 s R A ST IS 1 K 1 4 75 %
AFe- PR AR 1 e R R AT S AT R k) -8 -4 A %
R ( CBOOT Bl )
Vesoot UiLo '5 SW A Lt CBOOT S R EE K 19 y
- KA EMTT R
MOSFET
Rps.oN-Hs i MOSFET 53 i fH 113 = 1A , Cgoor.sw = 3.2V 21 39 me
Rps.on-Ls ki1 MOSFET Sl i [ 114 = 1A , Cgoor.sw = 3.2V 13 25| me
PWM FR41 ( SW 5IH )
tonwin B X B0 ) on ren+ Leamone = 51 four = 62 81 ns
torF-mIN 5 R 1R I 56 S T e (1) ViN=5V 70 103 ns
ton-max BRI R G (8] JEREY HS R 6.9 8.9 1| us
e TESEEHT IR I 7] 98 .
Paax BRTPR fitt fow =1.85MHz 87 &
A3
Vin =12V, Cycc = 1uF P EN
ten SSERISIN FIH—A~ SW ke 1a) (St i A 0.82 12| ms
oV JFif )
tss g;ffmﬁﬁf o SW kel 90% 1.6 2.2 27| ms
tw FIPESEAFI ) (st m(E) ) 40 ms
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7.6 2G4

PR RS BOE I BAT AR AR T 1 S RS T it . ML RUAEL A T B RS DOE T Ty = 25°C 19T DL S IR R UE X 28 0
1% .

BN \ s | e sme mkE| A
IR
I REMMBARIEE |y oomeg, 24+ Vour =Vuoon =3.3Y . Vuooe = OV, Fow = 8 bA
BHEE
AVourt | fBiEs Vour =33V, Viy =24V, loyr = 0.1A E 4 A 4 mv
AVours | ZtEimsEs Vour =33V, Viy =4V & 36V, loyr =4 A 1 mv
Moura | S \1/8(LJJL - 5V, Viy =24V , {5 1Als F loyr = 0A % 4A , Courderated) = 150 N
&
1 e Vin =12V, Vour = Vuioom = 3.3V, lour =4A , Few = IMHz 92.1 %
n W Vin = 24V, Vour = Vwiooi = 33V |, lour = 4A , Fsy = 1MHzZ 91 %
n Mk Vin =12V, Vour = Vuioom =5V, lour = 4A | Few = 1MHz 94.3 %
n e Vin =24V, Vout = Vvipoin =5V, lout = 4A , Fsw = TMHz 93 %
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7.7 SRR
BRAES AU, B Viy = 12Ve
4 8
— T,=-40°C =
— T,=25°C <
— T,;=125°C =
z3 €6 —— — |
< £
3 3 | —
= 3 —
& / = |
9 [0
s 2
o 2 o 4
c p=}
: / 2
(e
n 1 = 2
w
/ <
o
/ z
0 =1 0
0 6 12 18 24 30 36 -50 -25 0 25 50 75 100 125
Input Voltage (V) Junction Temperature (°C)
Vmope = 0V Vipoin = 3.3V
B 7-1. RWTEYR IR & 7-2. JETF S FLUR BRI
1.01 14
12 p—
1.005 T
= < 10
S =
£ 1 I £ .
@ o
w \ 5
O 6
0.995
4
— Peak
0.99 — Valley
-50 -25 0 25 50 75 100 125 2
Junction Temperature (°C) -50 -25 0 25 50 75 100 125
Junction Temperature (°C)
I 7-3. Rt E . A ‘
B 7-4. =0 (EAE ) AR (BE ) EaRRE
TPSM63608
35 1.4
30 12
/ 2
g 25 S 1
S 5]
= / 35
& 20 — 5 08
[} = —_—
u? — // % . \-QQQ\
~ 15 o 0.
L = —
sl £
© 10 2 04
= @ —— Ven Rising
i 02| — Ven Falling
5 — High-side MOSFET “| 7 Ven_wake Rising
—— Low-side MOSFET o — Ven_wake Falling
0
-50 .25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
- v
& 7-5. WM 5% MOSFET Rps(on) & 7-6. fREBIME
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7.7 AR (4R)
A A B, B Vi = 12V

Ambient Temperature (°C)

& 7-11. EVM #4:68
(ViN=12V, Vour = 3.3V, Fgyy = 700kHz )

115 70
110 60 \
—~ 105 = 50
S g \
2 100 8 40
< c
£ 95 B 30 N\
= Q
o e \
'_
& g0 x 20 N
—— OV Tripping \\
85 —— OV Recovery ~——
—— 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)
‘\ 17N » », > 5
& 7-7. BHIFIEF (PG) BIfE & 7-8. it RT HHBRERFFRIE
10 10
9 9
8 8
< 7 < 7
B ° B °
s s \ £ \
3 4 3 4
=] 5
o 3 o 3
2 Airflow 2 Airflow
1 | — Nat conv 1| — Nat conv
—— 250 LFM —— 250 LFM
0 0
0 15 30 45 60 75 90 105 0 15 30 45 60 75 90 105
Ambient Temperature (°C) Ambient Temperature (°C)
& 7-9. EVM #MERE & 7-10. EVM # Rk
( VIN =12V, VOUT =5V, FSW = 1MHz ) ( V|N =24V , VOUT =5V, st = 1MHz )
10 10
9 9
8 8
< 7 < 7
[ \ [
(‘_5) . \ 5 5 \
3 4 3 4
=] 5
o 3 o 3
2 Airflow 2 Airflow
1 | — Nat conv 1| — Nat conv
—— 250 LFM —— 250 LFM
0 0
0 15 30 45 60 75 90 105 0 15 30 45 60 75 90 105

Ambient Temperature (°C)

& 7-12. EVM # %A%
(ViN =24V, Vour = 3.3V, Fgyy = 700kHz )

12
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8 E4nit e
8.1 MR

TPSM63608 & — i & {8 A1 1 [F) A0 [ [ EL UL/ LU PR A, B Ry AT Sk /Mg o7 S RGT AR EMI R 9
FAR M. TPSM63608 A A 4% MOSFET. [f /5 RUE &I PWM #2613 , FI7E 3V 2 36V i A\
JEVEE A AR, Bk 42V, iz DUB/INI il k7 S8 R S i il 6A (M 8A ) I ELIRL B AR |, JF
HA SRR AR N B S . 2B T S AR AN | T A Vv i 18] 3 a2 S B e A HE

TPSM63608 1] LU# 3L RT 3] I/ 475 5 528 200kHz & 2.2MHz (AT gmfE oo i zia | HEE5 T 2
Ve ThAE , AR e UL N R ) EMI ERE -

LR LA I AN 5| BRSPS BB i O 2575 A =, W Rk AR S EMI

FUAN TR AR AR 81 JR PR AT A AR ) B A T S DR B PR b/ 25 A RS T R LR B AR S S R 5
KUEEHLIE A (DRSS) il ] B AR e {1 5

FEL B 4% T 20 2T O 19 R R R

Il ) 2 Al FPWM AT B 47 0 L L P9 3 B E PR T R

HAT I 9 RN AR B2 ] O R BT R MOSFET W] SEILRME 5 PWM JT2%

IX LR SRR B T EMI JERESR | [RRA BT 245 S AR S R 4 CISPR 11 #1 CISPR 32 B 2% EMI [R
il

TPSM63608 it tL A [ A7 (R IHBE , AT AL R @ I RS EDK

o T FUREIT R RS R 4R 1 TR PGOOD fR7R 3%
o BAHBRMIhRERIE BRI |, ATt
- AP K EBUE (UVLO)
- IR RIIRE
o IR E SRR B, AT R A 3 2 T E 3
o EUAIE B S0 AE AN A8 A I PR ) %) T S e AR A
« B ANWKE TR AT

TPSM63608 >k i L iy 547 Jay i e v (1 51 BIHES | AXH AR IISNE T | femighiny 125°C. 155 b s 1 g
1 2 LA S5 25 78 P15 P K& T L
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8.2 ThEE T HEIE

SPSP I

Optional

O external bias
(from VOUT)

Vn=3Vto36V

<7 A VLDOIN
VIN . LDO bias
/1N Oscillator subregulator vee
Rt
UVLO

***** o SYNC

I

| ! detect oTP 1 VINT, VIN2

1Rent 2

1 i Shutdpwn
Precision } } logic
enable for | | Enable
Vin UVLO } } logic ReooT

| |

| |

| Rens |

T $ |

B L PGOOD

indicator
N E logic sSwW
N . Power [
FBT VOUT1, VOUT2
FB stage ’
ToVOUT  —AAA— ] I —
sense point =) c::t?ol
logic
RFBB J ﬁ
> -
v pp—

8.3 Hrt i A
8.3.1 I\ HETE ( VIN1, VIN2)

TPSM63608 #HiHk [fjfa A N B ETEE N 3V £ 36V , EH T A 12V, 24V 1 28V i N\ HE IR ) 55 [ R #64 .
& 8-1 rh i JE 3 ] H PR R 7 SEBLIE T TPSM63608 L i FH Bt N Ha 5t A b s A s 2% P 7 FR BT B T4«

——Cn

|

Vour=1Vto20V

Cour
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V|N =3Vto 36V
O
VIN1 VIN2
______ — C:\N1 h— —_— C|N2
10 pF 10 pF
Rent § PGND PGND
Precision enable EN

indicator

PG
Res Optional
100 kQ VLDOIN external bias Vour = 1-20 V
VCC VOUT1 ' o O

e _ % VOUT2 —T l
Resr  —

|
: :
! |
: |
. |
|
for Viy UVLO ! i PGOOD TPSM63608

: :
! |
! |
! |
! |

|
SYNC/ e
J_l_'_l_ ? MODE CBOOT :I — Crr Cour
Optional SPSP RBOOT

Synchronization

| |
| |
| |
| |
| |
| | p—
I (200kHz-2.2MHz) | | RT FB
| |
R
: MODE : Rss Rgrr AGND Rres
|
| | 1
| 4 °

ittt Adjustable KB

Switching
Frequency

& 8-1. M\ T/EHETEE N 3V = 36V ) TPSM63608 5 3 &
JASIFT R R B NN HEN 3.7V 15HANING , BAREEL VIN 51 ( VINT A1 VINZ ) bR 7E 2R B Bl 67 3 5
HAFAE AL 42V 45 i RAUE LK . R VIN B1I_E i B B R 8 2/ R A # e 1e , WAl RES33R IC
8.3.2 AIR%IH & (FB)

TPSM63608 ) h] il fiy Hi i I Y5 Bl o 1V B fe iy 20V BB T VN ( CABUERE AHE ) o BB i H U 75 2 S it
FPH RS | 7F B 8-1 hiide @ N Regt M Regge FB S ERFEAER SR E N 1V, BALEIETEE N 1 [ R GG E
A 1% ZEERIGIRTEEAN - 40°C £ 125°C.

DA R I B SC 1, ARYE Regr BUEUUE 100k @ RIT5H Regg IR

RppT(kQ)
Vour _
1

Rppp(kQ) = (1)

& 8-1 FIH 1 Mt AL R O RS vE L BHL AR B, DA DR R 5 BR UG VA P SRS S0 FEL ALK B DU SR BIRVE ] - iRk
LG PR TS Y L ORS8O L M L R R PR B R L PR
AR BAh , ki L s NEWER , NSRS Crr 5 Regr JFHE , UBIIARAIARE
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R 8-1. 177 Regr 1 B IUHI Fsw JEEMER/D Cour

Vour| Reee | UM Fsw & | Cout(min) (MF) Bom®@ | CFF | [Vour Rres | B Fsw T | Cout(min) (MF) BomM®@ | CFF
V) | (k@)™ B (kHz) (B%) PF) | | (V) | (k@)™ E (MHz) (A%) (pF)
4x 4x47uF
X
1 I 200 & 750 350 100LF | — 9 12.5 075515 66 o
(6.3v) (16V)
4 x
18| 125 300 % 900 300 100uF | 100 | | 12 | 9.09 1517 30 3x22uF| _
(6.3V) (25V)
4x4TUF 3x22uF
33 | 434 | 400 % 1100 100 oy | 47 15 | 714 1% 1.9 20 o |
} 3x47uF i} 3x22uF|
5 25 500 % 1400 75 qov) | 2 20 | 526 12%22 15 25v)

(1) Regr =100k .
(2) AXRYHERBYIR , WBSRE 8-3.

WEEE, RIS, AR B RN . H2 , WR E Regt B KT IMQ | ] 52 8 4% 56 25 5 52 3| g
PRSI o S L E AR R | B T B AT AR S R S R A S . R S 5 Ha BE 28 i B AE 525 FB A1 AGND 5]
FHIFIALE |, R E 2R R AT REME ( LB PCB IR X3 ) « AXRELZWANEE |, SR A0 15 -

8.3.3 A\ HAS

5 A O\ B 7 38 R R A1) 2R e e R T S AT R A VA L I 11T 5 P B N B0 PR R o T 5 P I 2 Pl 7 B R AE T IR
T AR AU PR RMS &S . A 2 A1 TR BEESE RMS HiR. A ABEZALE RMS Hiis
UZE D = 0.5 B, IXEF L2528 1 RMS HEIf S 4 5k -5t B i i — 2k o

i 2
ICIN,rms = \/D X (IOUT2 X (1 - D) + Al_%) (2)
N l:':‘
e D= VOUT/VIN %*ﬁﬁ%lﬁ?tlﬁo
ARG OCT B 2 N P UL R ELIAL A SZ I el E N R PR R A N PR AR SR it o N FRLIRR R SO LI Y

HOUR , N STE D MBS IIRBLHIEES (lour - ) FIHIA , JR7E 1 - D BIRIE IR I\ IR .
BRIE , A0\ FL 7R A 2 A S e - DGR LR P52 35 T HE AR URL O T B R . ERIIE ST IAL S F I PR A N 2 B = i
o iS5 ESR MRGUR AN EMEA G, T 3 W A% H I AH S0 fL S IR AE

I Dx(1-D
AViy = <% + oyt X RESR) (3)
TR 4 A TR ORI R RN LAY
Iour XD x (1 —-D) )
C 4
IN = (FSW x (AVIN —IouT X RESR) “)

N l:'j
© AVN REHIA SO R

TPSM63608 75 Z 2 /b~ 10uF P& N A , R X7R 8¢ X7S HEAFE KA 1206 5 1210 ”~F. A
T RAE S EMI FE |, 5140 CISPR 11 B CISPR 32 , 3 FH 7] f8 75 EAAMM L2

R 8-2 WAL PN 20 RN i bf A AR FI R o Oy 1 HORBRBEI /N TFSCHR S p (a5 R HURC , PR PR R N\ A 3%
JCEAESEIL VINT A VINZ 5] RAT Jy b A8 RSB 75 AR A 132 3t 1 T P 2 4 3% [ 1~ 145 31 PGND 5
fio
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R 8-2. HEFHIM M AR

Hepirg (1) HAM R e ShFER HIZ (uF)? BEHRE (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

ﬂ)

\
N
&
B
B

(1) AREBHI. MERSY . ROHS FITEHPRZA IR AR T oI A S IHIE L 20K, S ARSI . WS FE =77
o
(2) HMHEAE (AREIEMERBEARE | A RERA) .

WS TR RA RS (68uF 2 100uF ) SAMCSERAMIFEELE | LLgd 51K ESR. & Q M
NGRS I E NG Re s S S A

8.3.4 HyH AR

% 8-1 FIth 1 TPSM63608 fT it (1 fie /N thy FU 2R - A FH P e L i, A 2055 18 L M LA IR S AR AL (S g
BRR TR ARRS , BT BUE S A AR 2 S ERHEBUE (5 A I SRR RUE Z A7 AR 2 57 o

AEEET Courming FIMINRAR | AW LUZM R . 1K ESR BEEWR M FH MG . A LN 7261
DLkt i A GRS | TSP 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,
(2) SRR (CHRAE D B FE AR | A ) -
8.3.5 JFXHZ (RT)

fE RT Al AGND Z [l —MREN Rer M AFLE (W1 8-1 frow ) , LAE 200kHz % 2.2MHz Z [A] 5 BT A0
Fo WS ATTRES SRR A R Rere

16.4

—0.633 (5)
W2 8-1 8 FH 2 5 PRI RE R, DLEIRAEFRFRE A F T K F R AR 80k ri i % B 6A B fL i
BEAN 15% 2 35% MITF A% « Wk HEN B FN | 16550 4% /74 (SYNC/MODE).

8.3.6 M EHHe A\ BB IE UVLO (EN)

EN 5| iy TPSM63608 L% I X4zl thae . EN 5| B i B e , 3+ H Viy & T RN S ERE)E
PAETFURIZAT . (e TPSM63608 (1)1 i #7722 K EN 5l EH5ERE VIN. Ih#1E i TPSM63608 7£ V)
WFEAERTACEANES . B2, P2 NHAEZE T K 8-1 TR AL TR ML | 1% 4% A] &3 7k 2% 4
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ARIEBUE (UVLO). X AT Fedd] , B b S5 A s 5 He & o Y i SR b A 20 o/l v il BRI
ki thn] DUE AN EOE B S oRIKB B , AT IR MG PR, DA SEBIL AR G Py 42 il B AR

A EME 77 6 K5 Reng

VEN_RISE [V] ) ©)

Reng[kQ] = RenT[kQ] X (VIN(OH) VI - Ven_risg [V]

He

* Rent MHLAEE Y 100k Q .
* Ven_rise 2R ETHRERE , v 1.263V ( HAE ) .
* Vineon) 2T R SN R o

8.3.7 i A (SYNC/MODE)

38 3 0F e vE i 2 SYNC/MODE Sk Rl TPSM63608 [ N # k7% 2% , & 8-1 . AR IuE A
200kHz % 2.2MHz.

Tl @i 7E SYNC/MODE 5 VCC si#ith 2 (A48 — N BH A, DMELE S s [F20 (5 5 2 R 3O I OR 4 5| 2
7%, 100k Q NI . ER A RS S 2048 ANEBE | B2 2338 R BT R FAS S 8 2

%% & 8-2 , SYNC/MODE 3| il _E i) o K i vy 05 2 1.8V 1) SYNC HRIE H1H Vsyncon » A fefil Ak P 38 E 25 ik
MREIES . eA , SYNC/MODE LMk M1 Bk o A fhe /N R BRI 6] i AT T~ SYNC {5 5 R4FI 18] tsyne epce
H 100ns.

VEnisyne
tsync_Ebce
~—
- 1
B ________________ . N
> ! i
5 1\
s i ! VEN_svNG
@ | !
s 1
wo P IS,
1 1
L '
O 1 1 > t
tsync_Epce

&l 8-2. B4 SYNC %

8.3.8 B

AI{§ A SPSP 5| AL E AN . FEAN S 16 I 78 b B AT [ 2 SR I8 47 1 28 25 58 58 19 40053 [l P 43 BIORS 2 A00R 1 1 U
H RS R PR IX LI R . TPSM63608 SEHL T —Fif il | B R T I al JLAME B RS 5 & 0
X F S O A BT 98 T e BE R HLAT REVE AR FM A0y P 1 B8 i U o o MR U Y B s T O T s A R R S L 1)
Iz A BB . TPSM63608 14 +4% ( SL8UE ) FUSR AN , ZEAE FM 1 TV Sy b P& igre &
ZAE LI T XU BENLE AT (DRSS). DRSS & = ff A U 5 LB 14 A o X Fh2H & mT il AT EE 5 A R 7E
LR B RRRE R

A S N El T SAWIE S T

o TEFFIRANER T B BN BEALEEAS 1) S AT

DRSS FIMALE T HAE S AN 105 R0E % 2 2 A BN SR 2 o 31X — R 3 n] 90 78 s AT R 51N %N
TN RS R . SEAl , TPSM63608 i 5o Vi3t — 25 PR A% B A0 il A =X 5 | e i H Fe R 80 . SPSP 5] i
Wi, A A, SPSP 5| JHZER:E] VCC K, JF8 B, @ik — s L2 SPSP 5| i |, FF /8 @i, 1t
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Ab ORI I, DA B e i il SR it ey th i R 80k . FRBHESEH S 20k Q AT, DM U5
7 ERsfhit . Hod |, %FF TPSM63608 | Igatep = 6A , L =2.2uH.

%
1417 x AN

Vout
RspsplkQ = —y—v5o7 e 7

IRATED X L X Fsyy

LU R

|

Il

|

& 8-4. BA LU IH BRI BERH HH SU BN Vew (THEE ) « Fsw ( 1 ) + Vour (JEHB)

JESANAE TPSM63608 I #ft LU [E A7 M4 Hig AT I A AT o BURAE — 25 MF R S i R, MR RS

o HTEAREEAR , AR . X REIET

o EHZEGUT |, MR RN A T, IR AR 750mA. TEER , QERESFE FPWM BUR
BT, BMERAT A, AR AT LG -

o HmTEA SRR, PR . a0 R Gl (A B R Sl 1), R 2 IR A I AT

8.3.9 R IEH A58 (PG)

TPSM63608 it IR IEHOIRA(E T , DA Rt AT AL T 94% 2 112% KM & LA . 20 (FB)
H R E R PGOOD BIfERS , PG HLEANMCH T (SR 7-7 ) o BbERAET BeAk AR R AN A SC I 1)
LA AL T 2R RPIRZS A IE % 5 Bl 18]
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PG e —/MTwit , &2 — oM i PSS E R R BRI , W VCC 5 Voyr. AR VCC 3R AL HI , b
S L BHRHEAFVE I 20k Q 25 100k Q o 26us FUARUE K g a5 7T B 178 5 i I AOHE I A% (91 T 2 2k 2% A1 1
Bl ASIIE] ) IR AR S . 2 EN BRI, PG SRR, I R 2 Ak T 1V (M RE )
PG bR . fHH PG 155Xt T irfe a3t AT 5 s Fr4z ) ( anl&l 8-5 P ) BhAT ks (R Al day i 4% o

VIN(On) =139V
Vinefy = 10V
Vour1 =5V Vourz = 3.3V
Ruvs f :
1MQ PG[13 | PG
. RFB1 RPG
17] EN 40.2KQ 100ka  —]17] EN
Ruvz FB n 1V FB n
100 kQ
RFBZ
10 kQ
N
Regulator #1 Regulator #2
Start-up based on Sequential start-up
input voltage UVLO based on PG

& 8-5. ffif] PG 1 EN ff] TPSM63608 B /5> il S8l

8.3.10 AT HFF LT M E#E R ( RBOOT. CBOOT)
VA TPSM63608 [1JFF < fURIER |, Fl T 48k F 235 sl R _EFHA 1) 9 240 s 0 R 1 EMI PERE. (B2, K b
FHIF 1] 22 BRAR R . S JE R AE B3 EMI MBS 5 IR AR 2 1 BRSP4

7E RBOOT HI CBOOT 2 [AlJS B — AN FHAS , DME T A AP, AP EMI RUCRMERE . A 2
EMI, ¥ RBOOT %45 CBOOT , LAJG#: ¥ raFH A% , M SEBL R AR . IR FHERMR M EMI, i %8 —4
100Q % 500Q [{IHIBHES . K Reoor 3l B4 S5k 20ns ¥ BTt E] , T4 i 8k e i & 1 InSh R 44
DAL S ANHE R I A

8.3.11 #HBIHYRFa K2 ( VCC. VLDOIN )

VCC &N LDO Fha k28t , T8 TPSM63608 i il L& i i . #xFk VCC %N 3.3V. VLDOIN 3]
[ A& 3 LDO F i N o 1Z 5 i il IEF2 3] Vour PARBER AT REMR A N YR FLIR . s VLDOIN Hi R AR T
3.1V, M VINT F1 VIN2 B39 # LDO .

RNT BN %4847 , VCC B UVLO &Y, A4 PN 30 B R AR I B 1R 34T JF %34 . &S0 4 T/ i
Vee uvio M1 Vee uvio Hyse

VCC MM T A4 AL . 15 21n# VCC sl a2 . VLDOIN & N# LDO Rk o K —A alik
FIAEB 0.1uF & 1uF A28 VLDOIN &85 AGND |, DLIR Eim k.

LDO it L F AN A2 — 2t VCC HLJE : V)y B VLDOIN. 4 VLDOIN %15 T 3.1V i, LDO M Viy 3k
Y. 4 VLDOIN #EE:3| & T 3.1V (KR, LDO i A%A VLDOIN. VLDOIN HEASEEE Viy f1 12V,

J7FE 8 % LDO R ITh R ik g€ N -
PLpo-Loss = ILpo * (Vin-Lbo ~ Vvee) (8)

VLDOIN # N8 fE 7—/NMgI , v LDO RAHMET Viy BIHE , MM K2 HBF A LDO fay N & ( MIX T
VCC ) JFBARThHMFE. Hltn , i LDO HiAE 1IMHz. Viy =24V H Vour = 5V I8 10mA |, 1] VLDOIN #23t
) LDO ThR4AE N 10mA x (24V - 3.3V) = 207mW , 1724 VLDOIN E#E Vout i, IEFFELT 10mA x
(5V - 3.3V)=17mW , /> 7 190mW.

8-6 flIE 8-7 g/~ T VLDOIN &3] VOUT B ISR IESE VOUT I S i K]
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100 100

95 95

—~ 90 —~ 90
S S
= =

2 85 2 85
Qo Q
o Q
= =

a g Y80

75 75

— Vviooin = Vout — Vviooin = Vout
— 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 8-6. Eid MR B IR R & 8-7. @i s im B R AR

8.3.12 i (OCP)

TPSM63608 1 Fi AR 8% L AL 328 ) 19 b 38 PR A AR R 7 1 H B IR B 0 o AN I O J) S A0 2 5 L U 5 L A IR )
RE AT EL . fERLIRIEDL T , i R S B

TPSM63608 27t A A Mk v it 2k i K FH W 23 Jm AR 4. EWT 2R, TPSM63608 it 2> S - PR F¢ K W 40ms
(SRME ) |, RS RERE . W F i B R SRR, MW A S EE |, BB
%o Wi SRR BRI A FRIhFE , M B 1L 8315k A2 BV AE AR 2 . USRS | RS B )
WA IEH 84T .

8.3.13 #khy

POWT L —FhE R AR ThEE |, T BRH1 45 1R 5B 10 R 0 i iediiih . 445 iR 168°C ( #AYE ) I, #
KW ThRE 2 R 2 F | DABT 1L — 5 M Th R AEBORR TF . KM JE , SRS PG, H455RBEZE 159°C ( Ml )
i, TPSM63608 <=1 H #T fE 5

8.4 BRFThEEAE

8.4.1 iR,

EN 5| iy TPSM63608 2 fIF 4 HIThfE . 24 Vey K T4) 0.4V B | iZ 2340 T Wi, AEE LDO FIFFKfa
R . KW R SRS 0.6 n A (HEME ) . TPSM63608 it K FH W R B AR Y. 4 S N\ i &
RFH UV RE , AR R o LIRS o

8.4.2 FEHLALR

VCC HBh IR NEE LDO B AR A S EMRMERERME . 24 Ven mT 1.1V ( & KME ) I BT 1.263V
( AU ) FRS S RERE T |, A LDO ¥ GBI HEAT A . B Voo BT UVLO RIS |, M HhE RS
SiE. fF Ven FFER MR L L2 AT, A2 )a IR B E AT R Y

8.4.3 TR

4 Vyee M Ve @ TR BIE AR SRS, TPSM63608 4k T-ia 7 ik, i iz t7 i i 777524 EN
HEAER VN, IR AT LR TN 0 A\ B I e R Bl H I SEELE R Bl
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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
EEHAE, PURRAEAINS B S AR A RS RE

o

9.1 MAER

TPSM63608 [F]2 [ IS H A 5 JLAS SRR Tl RIVRTFE ik 6A (1% PR T g B vis ] PR 90 P I e 80 D i S L s
N7 IR IR T TPSM63608 ffa 48 i itk #2 |, TI $#24L 7 — A2 TPSM63608 ik A Tit & 4
Ho, TRIGTTIHBIR G BT A RO € BT FE Tt

9.2 LRI

5% TPSM63608 A SeH il ik R K. MRlE B . PCB A1 5 U FR 45 5 |, #5214 TPSM63610EVM 10A
ZHW
9.21 &1 - AT ITILNAKER 6A (1&{H 8A ) AP MERIES

TFEERTHFRBFEN 1IMHz () 5V. 6A & EfaEas iR E . fEAFIT | H3E OV & 36V TN 24V brfii
NHLIE |, AR 7 B ) B AR RCE 58 94% 1 92%. 15.8kQ M HLIH 2 Rry K HEIZT PR ER B E AN
1MHz. — NIRRT SYNC S MG 5 SCRREN AT IX AR 8 B 7E 500kHz 22 1.4MHz i | 3 1 3 % .

Vn=9Vto36V

()
VIN1 VIN2
______ - Cint —— —L Ci2
Vinn) = 6 V : I 10 pF 10 WF
Vion =43V | Ror § ! PGND PGND
| 187 kQ : = =
Precision enable : I EN
for Viy UVLO I
N : I PGOOD TPSM63608
| | indicator
: Rens § : PG ional V =5V
[400ka S 1 Reo VLDOIN | o tomel s oor =
| I 100 kO louT=6A
VGeG VOUT1 . ’ ' O

CC)UT
3 x 47 pF

e N4 VOUT2 ]
LI_|' SYNC/ c
|‘| |‘| MODE CBOOT g Resr FF
. :I 100k | 22PF
Optional SPSP RBOOT

Synchronization

I —

RT FB
Ruope Rss Rer AGND Ress
15.8 kQ 24.9kQ
e Fsw =1MHz J7
& 9-1. Ha i IR 2 A

9.2.1.1 &1 ZER

® 91 R T MM RGBS . S A RE S 8. R, WM R RICT KL 5.5V, NFRESE S
A8 B N i AT s A AR 2L BV B i

£ 91. %t

RIS fH
AN HLUE Y 9V % 36V
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K91 it (&)

BItSH B
HNHLE UVLO S/ 6V/4.3V
U R 5V
F K R 6A
ViP Ik 1MHz
v PR VT +1%
BRI HLIR <1uA

1 9-2 FRM T i B AR DR T AR DL K 2 AR R AR G DL o s v o8 P 4 Ml i ) PR 2R 25 S B

R 9-2. MA R 1 FYIRE R

SERRF | A wiErg () RS
) Taiyo Yuden UMJ325KB7106KMHT
10pF , 50V , X7R , 1210, @&
o ) TDK CNABP1X7R1H106K
INT™ N2 ] Murata GCMB32EC71H106KA03
10pF , 50V , X7S , 1210 , F#&
TDK CGABP3X7S1H106M
‘ Murata GRM32ER70J476ME20K
47uF , 8.3V, X7TR , 1210, F%&
AVX 12106C476MAT2A
Couriy 3 , Murata GRM32ER71A476ME15L
Cout2~ Couts 47uF , 10V , X7R , 1210 , &
AVX 1210ZC476MAT2A
100pF , 6.3V, X7R , 1210 , Fg& Murata GRM32EC70J107ME15L
U, 1 |TPSM63608 36V. BA [ [ ks TN (T1) TPSM63608RDLR

(1) ESR =75 7 Y

TG, TPSM63608 it B/ T & FAMT G M R G S H R IEHIET . (HA2 | BRI AMEER N — 5 Vi Rl 1Y

AT T

9.2.1.2 QL FE

9.2.1.2.1 {#f WEBENCH® T EA& &SR

i Ak skiE i WEBENCH® Power Designer 1 /1] TPSM63608 #8161 2 i il % i1 .

1. EAEBANRANEIE (ViN) R (Vour) % IR (lout) 223K

2. fEARASRRERAGZ T OGS AL, A, 5 A RRERUA .

3. KA S A S (T1) FoAh T 47 v 7 AT H A

WEBENCH Power Designer #2 it /gl FRBLE] | FE2'51 1 SEIOag Ao A B2 15 DL RN 5
FEZHNEOUR , AT LR RAE

o BATHAME , MEEZENE LR AR,

o IBATHVERETIE , TIRFERIRAVERE.

o ¥ E I R RO A R 7 2 DA B CAD A% U HE .

o FTEIEIF T &I PDF #i5 f 5 R F 4L =,

A% WEBENCH T HHAIEE | 617 www.ti.com/WEBENCH.
9.2.1.2.2 i B ERE S

TPSM63608 i i i T T LA — A B B2 i 2% AP 7 . Regr AEEBUEDY 100k Q , 5 1M Q AHEEATHR

I PIRRPERE , SHBAR B AR L AT B AR #E . A LA AR5 Regg
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_ RpBT X VREF
RFBB = Vo1 = VRer (9

N Repp WL FF L bR HE(E 24.9kQ .

9.2.1.2.3 FF it

K—A 15.8kQ HIFHL#R M RT ZEH:5] AGND , LLBE IMHz HFF M | P Mise £y 5V it , Bk
AT BAE 24V BRI HLEE ¥ L e I (400 ML R 1) A BT IR 20% 2 40% TS 4.
9.2.1.2.4 M\ Bk

TPSM63608 i #4272 A 10pF PR A i | fdF ] X7TR M. N r s 1) L s S5 R UK T foe K

ANHLE . X Tt , Wl FEm A 10uF. X7R. 50V, 1210 #hF8 R~F R &z ge , A VINT A1 VIN2 83
PGND FRATRESETER . H TR A RIE | ES I 9-16.

9.2.1.2.5 HrtH AR %R R

M3 8-1 ATLLFEZR] , TPSM63608 7 EAKZE 25uF KA X H A , A BE7E 2.2MHz. 5V i R &M M IEH 2
1T. fH B %0 e i s R P s i P M B A 2 8% . IR TR E RSN R A H 2 AR S0 B
T EA R MBS RN H

XFF R ], TSR SR AR H A B AR A =4 47uF. 6.3V Bk 10V. X7R. 1210 F & H A2 M VOUT1 Al
VOUT2 5| jili%#23) PGND. 7 25°C fil - 40°C It} , 5V I ({4 R A5 B %18 78uF Al 57uF.

9.2.1.2.6 HAhE#E

¥ RBOOT #if#%% CBOOT Jf#4 VLDOIN iE#:2 5V fith , DALl AR . A A i A BGOSR 8-1 hid
W E/MERS , BRIAGLAREE | AT DAAE Bt e B A% E U — MR E N Cre MIRTHTFE A A5 o 3 Crr M1 Regr
WENESRE T RENI2Z UL, DEET DHRTHRAL | (HAS BN R, hT ik Cep AT
LUK FL i H i TR 7S ELIEAR 3 2 IC 1O FB T, BRI AU — > 4.99k Q HIFHAS Ree 5 Crp K. a1 R4
A5 ESR FHAKT 200kHz , MIAZAfH CFF.
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9.2.1.3 W/ 146
BRAEB AR, B0 VN =24V, Vout = 5V, lout = H Fgw = 1MHz
100 100
95 95
Cw i} ,@2;*
& =
= =
2 85 2 85
o ko)
© ©
= =
0 10
75 — VIN=12V 75 — VIN=12V
— VIN=24V — VIN=24V
— VIN=36V — VIN=36V
70 70
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
Vour =5V FPWM ##5 Fsw = TMHz Vour = 5V SRS SN Fsw = 1MHz
Q 9-2. VOUT =5V H‘J‘B‘J%{ﬁ E 9-3. VOUT =5V H‘TB‘J%{%
5.05 5.05
5.025 5.025
=) =)
(] [0}
g g —_—
<>_3 5 g 5
2 =
IS 3
4.975 4.975
— VIN=12V — VIN=12V
— VIN=24V — VIN=24V
— VIN=36V — VIN=36V
4.95 4.95
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Output Current (A) Output Current (A)
Vour =5V FPWM #ix Fsw = 1MHz Vour =5V H st Fsw = 1MHz
& 9-4. Voyrt = 5V FHHRIFER AT B 9-5. Vour = 5V I By S BT
| “
CH4 (IOUT) |
CH1(VIN) P b Lt
1 o
- CH3(VOuT)
CH 2 (VOUT) : ,/
2 i ek el o Vi i NP S e RV
CH3(PG)
M 100ps 2 SMS/s 400nspt
Ch3 100mY % Bw Chd 2.0v By A Chd »~ 152v
Ch1 10.0v = ch2 5.0v B M1 4.0rns 25.0MSk 40.0nsht VOUT = 5V FPWM @%ﬁ FSW = 1 MHZ
Ch3 5.0v Bw A Chz -~ 40v TR = TF = 4“3 VlN =24V E?RZ"%A = 1A/HS
Vin =24V lour = 6A Fsw = 1MHz &l 9-7. BRAE , 7£ 1A/us T 5 0A = 4A
& 9-6. 53
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75 75
60 \ — 60 \ —
— ] — \ R
= 45 = 45
o o
k=2 =
€ 30 € 30
= 2
e <
g g
= 15 = 15
0 —— CISPR 11/32 Class B QP detector 0 —— CISPR 11/32 Class B QP detector
—— CISPR 11/32 Class B AVG detector —— CISPR 11/32 Class B AVG detector
—— Evaluation Board —— Evaluation Board
-15 -15
0.1 0.2 0.3 0507 1 2 3 4567810 20 30 0.1 0.2 0.3 0.50.7 1 2 3 4567810 20 30
Frequency (MHz) Frequency (MHz)
Tj(i)\ EVM VOUT =5V FSW =1MHz %{U\ EVM VOUT =5V FSW =1MHz
] 9-8. CISPR 11/32 B K4 3 kit 1 Viy = 24V, & 9-9. CISPR 11/32 B Ff£ R R4 : Viy =24V,
SPSP F/5 TPSM63610EVM SPSP 3%} TPSM63610EVM
50 50
45 45
40 40
E 35 E 35
= =
Z 30 Z 30
=) k=2
) 25 [ 25
E E
fé 20 ‘é 20
S 15 S 15
10 —— CISPR11 Class B Limit 10 —— CISPR11 Class B Limit
—— Evaluation Board (Horizontal) 5 —— Evaluation Board (Horizontal)
—— Evaluation Board (Vertical) —— Evaluation Board (Vertical)

0O 100 200 300 400 500 600 700 800 900 1000
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9.4.1.1 B /G
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WEBENCH Power Designer $2fit 7 @ Hl| R |, 3+2 %51 7 SERF A& Aot Des i 0 kBHE .
EZHIENR , AT PL R #AE
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o IBITIVEREMT R, TR EESARIAPERE .

o W R AR JR 7 R L H CAD MU S .
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10.5 Bty
HotRod™ and Tl E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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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)
TPSM63608RDFR ACTIVE B3QFN RDF 22 1000 ROHS & Green NIPDAU Level-3-250C-168 HR ~ -40 to 125 63608

@ 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 Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
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
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPSM63608RDFR B3QFN RDF 22 1000 330.0 16.4 6.9 7.9 4.3 12.0 | 16.0 Q1
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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)
TPSM63608RDFR B3QFN RDF 22 1000 336.0 336.0 48.0
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RDFO022A

PACKAGE OUTLINE

B3QFN - 4.05 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
RDFO022A B3QFN - 4.05 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD

i (5.7)
\
|
|

4X (3.3) (0.05) MIN
(R0.05) TYP ALL AROUND
‘ TYP
: |
14X (0.25) ‘
l ) ! @ ‘ 19 @
P : |
T |
4 (1) i]‘ @ 20 @
¢ | L J
0.000 PKG & —— —E‘E - + ——————— 2X (6.5)
2X (0.75) 77*77777*»*7*77@9 21 @
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‘ ‘ L——‘——J— 14X (1.2)
2X(2.25) — - —m e ——- —A—-——@ 22
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X
SOLDER MASK

0.05 MAX 0.05 MIN OPENING
ALL AROUND ﬂﬁ METAL ALL AROUND jﬁ
/ EXPOSED METAL
Q\ | r<
SOLDER MASK J METAL UNDER
EXPOSED METAL 7

OPENING SOLDER MASK
NON- SOLDER MASK SOLDER MASK

DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4226290/A 09/2020

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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EXAMPLE STENCIL DESIGN
RDFO0022A B3QFN - 4.05 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

SOLDER COVERAGE:
PIN 19 TO 22 : 82%

SCALE: 12X
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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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