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Tﬁi VIN2 = VlNo VOUT %iﬁtﬂ'&fé}{—io

¥ TR BAME  SRE  BOKE| #fr
VsyNcDH SYNC/MODE i\ % 1.7 v
Vsynep_HysT | SYNC/MODE #ii A\ Hi R iR i 0.185 1 \%
Rsyne gi?ﬁﬂ%ﬂ , Fif* SYNC/MODE A% 100 Ko
tsync_Epce E Sﬁ\lC<MODE %\',Hi”fj’”"n’fj RECbll 100 ns

- it M) ey LSRG R~ R 2 ]
tysyNG %éﬁ%?i%% FPWM B B s X T 7 20 us
tLock I b B 5 B RLE 05 5 B 7 I R RT = 39.2kQ 4.3 ms
B
AFc+ SRS AN SRS TR E S PN 1 4 7.5 %
AFc- P R 5 2 L A5 S AR I/ -8 -4 -1 %
B3 ( CBOOT 51 )
VeBooT UVLO '5 ‘SV+V AH Hﬁ‘CBOOT S ERRE , K 19 v
- LA IBIPS
MOSFET
Rps-on-Hs i MOSFET 3 s fH f1# = 1A, Cgoor.sw = 3.2V 21 39 me
Rps.-on-Ls i MOSFET S s [ f1# = 1A, CgooTsw = 3.2V 13 25| mQ
PWM FR#] ( SW 31 )
ton-miN o R 1R U G S d N (1) \Z/X\‘ ,=R158c:;; \=/SOYgC/MODE =5V lour = 62 81 ns
torF-mIN R v DT 9 G T I ) ViN=5V 70 103| ns
ton-max B KI5 T ] FEBE ) HS 6.9 8.9 11 us
b TESA AT IR 1) 98
Dmax RARIFR T tow =1.85MHz e %
=L
Vin = 12V, Cycc = 1uF M EN LT
ten FHER FIEE—A SW KPR TA) (SR A 0.82 12| ms
oV JFis )
tes \/)/’\F:E&F%Eﬁﬂ?’i\]ﬂ'éﬁj*/l\ SW Jiki £ 90% 16 29 27| ms
tw T SEAFI E) ( “MTER” ImE ) 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 | SRR Vour =33V, Viy = 24V, lour = 0.1A % 8A 4 mv
AVours | ZtEimsEs Vour =33V, Viy =4V & 36V, loyr =8 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
BrARA AU, B0 Vg =12V,
4 8
— T,=-40°C =
— T,;=25°C <
— Ty;=125°C =
g3 26 e —
2 3 ///
g / g ]
9 [0}
s 2
o 2 o 4
c p=}
: / 2
D
n 1 s 2
w
/ <
(e}
/ z
0 = 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
Bl 7-1. SCUT IR B & 7-2. JETFSCH N FE YR IR
1.01 18
16
1.005
—_—
s < 14
ol =
g E
S —_—] - 12
3 10
0.995
8
— Peak
0.99 — Valley
-50 -25 0 25 50 75 100 125 6
Junction Temperature (°C) -50 -25 ij 21_'3'_ 5ftJ ( C7)5 100 125
unction Temperature (°
[ 7-3. Rigte - S ) B
B 7-4. w0 (EAE ) AR (( BE ) AR
TPSM63610
35 1.4
30 12
/ b
g 25 S 1
£ s
i3 — | 2 0.6 o
= 15 o 0.
L = — ]
[
5 | —— £
© 10 2 04
= c —— Ven Rising
i 02| — Ven Falling
5 —— High-side MOSFET 2 [— Ven_waxe 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)
.
A 7-5. =M 5{% M MOSFET Rpson) & 7-6. [ RERME
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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 )

Ambient Temperature (°C)

& 7-12. EVM # %A%
(ViN =24V, 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 \
a =
90 © 20 ™
—— OV Tripping \\
85 —— OV Recovery 10 ~——
—— UV Recovery —
—— 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
3 s 3 s
g ¢ g ¢
> =l
o 3 o 3
2 Airflow 2 Airflow
1|— 250 LFm 1| — 250 LFMm
—— Nat conv —— Nat conv
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 # R
( VIN =12V, VOUT =5V, FSW = 1MHz ) ( V|N =24V , VOUT =5V, st = 1MHz )
10 10
9 9
8 8
< 7 < 7
& °© B °
3 s 3 s
g ¢ g ¢
> >
o 3 o 3
2 Airflow 2 Airflow
1|— 250 LFm 1| — 250 LFm
—— Nat conv —— Nat conv
0 0
0 15 30 45 60 75 90 105 0 15 30 45 60 75 90 105
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8 E4nit e
8.1 MR

TPSM63610E #& —#k & 18 FH (1 [R5 B i B/ ELIA FRJBASEER | Loy T Stk . /MR T RS RIMIE EMI HEE
0% PP RN T 1. TPSM63610E B &£ K% MOSFET. [ [ H & 24 f PWM #6188 | Wl 7F 3V & 36V K
N RV A TAE , BESHERIE 42V, ZEH VBN v 7 RRTHAEEIE 8A ((IEMH 10A ) M ER fidkd
T = S L 2 L s I R RN O 2 I 8 182 0 N S8 o B2 N N T 7 T TP o R e (T o

=

Ho

TPSM63610E #] LLf#i 3 RT 5| I Ek #h #8415 5 528 200kHz & 2.2MHz Al g fETF iR julll | 8 E& 7%
TR e ThRE | R HR e 7o SUR AR N FH ) EMIL TR RE

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

FUAN TR AR AR 281 JR PR AT 4 ARt B A T S DR B PR b/ 25 A RS T R LR B AR S S R
WUEEHL A (DRSS) il ] B AR e {1 5

FEL B 5% T 2 R T O R R R

Il ) 2 Al FPWM Sy 7 5 47 30 FL 3 L P9 3 (A E PR T R

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

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

TPSM63610E #BUA LI A7 RI7 DIRE , W LA RELEK

o AT FUREIT R AT R R R PGOOD fR7R 3%
o BAHBRMIhRERIE BRI |, ATt
- AP K EBE (UVLO)
- IR RIIRE
o IR E S R E B, AT R R 3 2 T E 3
o EUAIE B S0 AE AN A8 A I BIR ) ) W S AR A
« B ANKE TR FAICHT .
TPSM63610E K FH %y fiif 547 Jey i 52 1H (1 51 EIHES | AXTRAR DA o fE |, Semhiinsh 125°C. 155 b LA g
it 2 DAl SR 25 8 PR B R & A L
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8.2 ThEE T HEIE
SPSP ’J_‘

Rsp
VLDOIN Optional
<7 [ O external bias
(from VOUT)
VIN . LDO bias
- Oscillator subregulator vee
Rt
UVLO
————— - =
! i §Y‘NC‘ oTP VIN1, VIN2 Vn=3V1o 36V
Rent | etec ] O

} } Shutdown
Precision } } logic
enable for | | Enable
Vin UVLO } } logic ReooT

| |

| |

I Rens <

i $ |

“T77[T Pcoob

indicator L PGOOD
N logic ow —_—Cn
. Power [ =
Resr ks I stage VOUT1, VOUT2 Vour =1Vto 20V
ToVOUT  —AAA— -
sense point =) c::t?ol
logic
RFBB ﬁ COUT
’ .
v pp—

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

TPSM63610E R f)fazS4 N BIETEE A 3V £ 36V, & A T A 12V, 24V F1 28V Hi N\ EEIEHL A 1[5 E 554k .
& 8-1 rh i JE 3 ] H PR R 7 SEELIE T TPSM63610E H. 2% 8% N\ FL s i [ 15 A s 2% BT 75 B BT A oAt
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V|N =3Vto 36V
O
VIN1 VIN2
______ — C\N‘l h— —_— C|N2
10 pF 10 F
Renr § PGND PGND

Precision enable

|

|

|

|

|

: EN
for Viy UVLO |

|

|

|

|

|

|

|

|
|
|
|
|
i PGOOD TPSM63610
|
|
|
|
|
|

indicator

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

e _ % VOUT2 —T l
Resr  —

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

Synchronization

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

ittt Adjustable KB

Switching
Frequency

&l 8-1. A T/ ETERE N 3V = 36V i) TPSM63610E FHE K
JR BTG BN LR 3.7V TR AN BRI VIN S (VINT AT VINZ ) b i 7 2 i el S e A
HOHE AT 42V daxt i KU L. G5 VIN 5116 R SR QB IS 280 R A HE E , WITRES 4R IC.
8.3.2 Wi i Bk (FB)

TPSM63610E Ry m % FETE N 1V 2iE 20V BEERT Viy ( DUBIRE N ) » WEHEBERER NI
TR BHAS | E & 8-1 k48 E N Regt Al Regg. FB 51 LRI REUER LR E N 1V, BASGEIETLE N I bh R G0k
EN +1%. ZastEg5RTERIA - 55°C & 125°C.

A DME R B SC 1, ARYE Regr BVEUUE 100k @ RIT5H Regg AR

RppT(kQ)
Repp(k2) = 55— (™)
—_ 1
1

% 8-1 FIth 7 24 th A RO RR v A LR B, DA R R BRI DA (1 Pl R 8 SO0 FELIA ) 2 BT GBI I . Rk
BLHE A i 4 v S 1 BB DR R M P 7 P /N LR . B ) e A R L M L R R S B S LR R
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 Jig | 200 % 750 400 100uF | — 9 | 125 075 % 1.5 66 wfFl
(6.5v) (16V)
4 x
18| 125 300 % 900 350 100uF | 100 | | 12 | 9.09 1517 30 3x22uF| _
(6.3V) (25V)
4x4TuF 3x22uF
33| 434 | 400 % 1100 100 Gowy | | 47 || 15| 7 1%19 20 oo | —
] 3x47uF ] 3x22uF|
5 25 500 % 1400 75 oy | 22| | 20| 526 12%22 15 oo

(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

TPSM63610E T 2 /b /™ 10uF P& AN AR , SIFEH X7R 8¢ X7S B/ KA 1206 5 1210 <t
FT AL S EMI A% | #14n CISPR 11 8¢ CISPR 32 , N R T fE 5 B4 AN HL 2

% 8-2 WE LRI A IR IF R 2R HIZR . N T SR PR B s /N TF S IR I v R 25 A LR TR PR S O\ R A
B AEFEIL VINT F1 VINZ2 5] BEERRAR e b, A PSR TR J7 0 4 42 b ~F- TR FE 25 3% % (0] o 1~ 32 21 PGND 5]
fikh
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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) AXBERAGB . FERSY . ROHS AUCHPIRZS LLE A b HT 91l 25 B (00016 T 2 R | W o A S8 BRI o 120 4 = 777
@) %?Eﬁa A (AR RGN LU AR | AR )

SR P TA , R E RS (68uF 2 100pF ) FRAMRAE R A BLE | LU 51K ESR. & Q P&
N FL 75 A LR [ i N B A P R R

8.3.4 fnit AR

1% 8-1 5t 7 TPSM63610E T it (¥ fi /I th FEUARAEL o AP B e vl R A 2005 8 LA O LRI AR A R o
BRR TR AR, BT BUE A A AR 2 3 ERHEBUE (5 A I SR RUE Z A7 AR 2 57

AEEET Courming FIMIINRAR , AT LUZM R . 1K ESR BEEW R FH MG . A LN 7281
DLkt ARG YI%R | 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,
(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)
WS 8-1 B 2 5 PRI RE R, DLEIRIEFRFRE A FL T 8 F AR S0k ri i % B 8A R FL iR
BEAN 25% 2 40% HITF A% - Wk HEN B FN | 16550 4% /74 (SYNC/MODE).

8.3.6 M EHHe A\ BB IE UVLO (EN)

EN 512 TPSM63610E $ ik % JF &yl st . EN 5IRA S EIHsE , JFH Vi @ FH R/ S sE
Ja , SFITRIZAT . R TPSM6E3610E iR Al 177 A2 K EN 5| I EEGER S VIN. IL#R{F st1F TPSM63610E
fE VN AT HA M TARE BN R 3. B, FZ N H#S T K 8-1 F s L RE I as 2%, 1% 2% W] S 3
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FERARIEDUE (UVLO). XAl T Frazif] | Bk 5K A S8R0 1 (i BB i A 1, Bl v it rRL R
FETRCA A A AT A A1 BB 2 B4R S R IKBh AR AR N, AT JB MG PRt AR ST AR e e 42 1 Bl AR
.

A LME 77 6 K5 Reng

VEN_RISE [V] ) ©)

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

Hors

* 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)

8 IE F AP 2 SYNC/MODE K[ TPSM63610E [N iR %8 |, WilEl 8-1 Fix. RIEHEIEE A
200kHz % 2.2MHz.

Tl ¥ 7E SYNC/MODE 5 VCC siidzih 2 (el — A HBESS , DMELE S 3 [0 15 5 & K o A £r 7 5] =
7%, 100k Q BB . 18N G LRSS 2048 ANEWE | B B2 248 T R RS S A%

%% & 8-2 , SYNC/MODE 5| il _E ity 8 K i iy 06 2 1.8V 1) SYNC HEIE H1H Vsyncon » A fefil Ak P 38 25 ik
AL ES . BbAh , SYNC/MODE _EJH bk A0 Bt Jhkart 1) die /N R 2 ) s 2K T SYNC {5 5 R 47N T tsyne epce
g 100ns.

VEnisyne
tsync_Ebce

~—
- 1
5 booooodoogs
2 Y
s | : VEN_syNe
@ | !
s 1
wo P IS,

1 1

L '

O 1 1 > t
tsync_Epce

&l 8-2. B4 SYNC %

8.3.8 B

FI{HE ] SPSP 5| BAIC B e JE A S 7830 i A LU BAT [F RE M A AT 1 A 1 B B AR Vi T PAY 20 HICRS: S A3 [ e
(B R R B IX e U] 5 5k . TPSMB3610E SEIL T — Al HI L, B 7RI JT AU A LA I (K AR A% 3
S o TR SR A B T S EDERR HL AT REVA 7R FM U o (0 S v 1 U o T A Y S T G R R R
[ (1 H 7 5 2R . TPSMB3610E 1 H] +4% ( SLAUE ) MR RN | ZJ@AE FM A1 TV St o1 e fR e
o a7 XUBEHLE S (DRSS). DRSS & = e Miti s0 5 BEE NI AL & o TXRh 445 ) fi R ATAR H A 2L
HAE AN A B AR IR e

o HAAE = A R BT R

o FETTFRINAR TN BA By BEALIBEAL (1 s i

DRSS HIL AL T HAE R AT K55 BOB B R A BN I 22 o X — P05 ATl D A2 P R R 51N
YA R SR . B4, TPSM63610E i fo Vit — 2 BRIk i AU A5 S kS (¥ Y i IS 80 . SPSP 5| Ji
Py, A AT, SPSP Sl &R VCC I, JFR AT, Jlid— AR SPSP 5| ikl |, JF/E i, it
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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
e 7 EREfh it . Hod |, %FF TPSM63610E |, Igatep = 8A , 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)

SN AE TPSME3610E I LU [ A4 R 5 tig AT A T e DU NME— 2R AR R 2 B i el , TR HL 6]

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)

TPSM63610E 2t FIFIEH IR E 5, BLiERim th R T 94% % 112% MM & 1N . 2t (FB) L
H R E R PGOOD BIfERS , PG MLEANMCH T (S FIE 7-7 ) o BhERAET BeAk A 18 LR AN A SC I 1)
LA AL T2 RPIRZS A IE % J5 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. f#F] PG 1 EN ] TPSM63610E B /52l SE 3

8.3.10 AT HFF LT M E#E R ( RBOOT. CBOOT)
W TPSM63610E 1 U | F T4 OG5 s v b I [B) R 408 = i T 19 EMI PERE . (B2, 12K
TR A PR R . A R AR EMI RS PR CR Z R HUE 1

7E RBOOT HI CBOOT 2 [AlJf B — AN FHAS , DME T A AR, WP EMI RUCRMERE . G RA 7 2
EMI, ¥ RBOOT %45 CBOOT , LSy ¥ HaFH A% , M SEBL AR . IR FEEAR M EMI , i %8 —4
100Q % 500Q [FIHIBHES . B Reoor 3l B %4 S5k 20ns ¥ BTt E] , 45w i 7kl i & 1 I Sh R 44
DA S ANHE I A o

8.3.11 #HBIHaYRFa K2 ( VCC. VLDOIN )

VCC 2Nk LDO TRaE sttt , H T8 TPSM63610E [zl g fit e, #5F% VCC H1 %K 3.3V, VLDOIN 3]
[ A& W3 LDO F i N i o 1Z 5 A\ i il iEF2 3] Vour BARBER AT REMR A0S N YR FLIR . s VLDOIN Hi R AR T
3.1V, M VINT F1 VIN2 B39 E LDO .

RNT BN %4847 , VCC B UVLO &Y, A4 PN 30 B R R AR I B 1R AT 7 O34 . &S0 4 T/ il
Vee uvio M Vee uvio Hyse

VCC AT NAME Bt . F2n#k VCC gk Hag s . VLDOIN £ # LDO HImligki N H—A ik
FIAEB 0.1uF £ 1pF A28 VLDOIN &85 AGND |, DLIR mim k.

LDO @it L F AN A2 — 2t VCC HLJE : V)y B VLDOIN. 4 VLDOIN $%#15{K T 3.1V i, LDO M Vi 3k
Y. 4 VLDOIN #EE:2| 5T 3.1V (KR, LDO i A% A VLDOIN. VLDOIN HEAEE Viy f1 12V,

7 8 % LDO K Th R Bk 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
X X
= =

2 85 2 85
2 °
O )
&= =

Y 8o Y 80

75 75

— Vvwooin = Vour — Vviooin = Vout
— Vvipoin = GND — Vvipoin = GND
70 70
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Output Current (A) Output Current (A)
VN = 24V VOUT =5V FSW = 1MHz VN = 36V VOUT =5V FSW = 1MHz
& 8-6. SR Im BEIRF R E &l 8-7. @S ImE R AR

8.3.12 i f-¥ (OCP)
TPSM63610E i FH U {E FhL I L% 11 120 J) 307 el 7 B 1) CRFP SR B 1 tE UL I B0 o A AN T G JE JT T 20 R 5 Fl U PR
B RME AT U . TELIRIE LT, S R 2 PR

TPSM63610E 427 kA= M i it 2 15 % FH W 2 3 i 97 . (EWr 20T |, TPSM63610E 5 2= I W - {3 57 5% tr
40ms ( HEUE ) | RIGSZREHES). 0 R i s s E T AR AELE |, WIS NS EE | BRI E R
Wk WS L™ Bl & T RIThEE |, NTIBE 1k 28 0F i A 2 B A O 2 . SRR S |, iR
B E IEH 81T .

8.3.13 okl

POWr R —Fh R BRI ThaE |, H T BRH 4515 B 10 R #0m & e diidh . 445 iR 168°C ( #AME ) I, #
KW T RE £ T 2 | DART Ik — B D R A BRI . KRS , SRS TG, Y55IREZE 159°C ( MAIE )
I, TPSM63610E <22 E#H 55

8.4 ZRHFThREAE

8.4.1 iR,

EN 5|y TPSM63610E 2L FF e HIThE. 24 Veny K T4) 0.4V i | iZ 88 A T Wi, 3 LDO FlFF ok
FaJE B Al Wl PRI ER S HIRIESE 0.6 n A ((#LH ) - TPSM63610E i K W R AR Y. dnaim N\ f
FEAR T3 UV BME , W S0 AR RE e R A

8.4.2 FHIERA

VCC HBh IR AN ES LDO B AR A S EMRMMERERME . 24 Ven mT 1.1V ( & KME ) HH BT 1.263V
( BAUE ) FRS SRR |, A LDO K GBI AT . B Voo BT UVLO RS |, M HhE R KR4
Sl 7E Ven FFEESEAMAEERE L EZ /T, A2 e I SR Ve A H 05

8.4.3 BT

4 Vyoe M Ven T AHK BIE B ATEAE SR 2 AF I, TPSM63610E 4b Tia 178, fi 2 3347 1) e 1] SR 7 V0 /2
EN FE4RH Vi, IXREAT AEE TN 80 Far A i sl 5 de/ J 3l i I I SEBLE R 3l
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9 BRI

#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

TPSM63610E [F]5 [ R Ak b K75 JL/AN RSB oe i, B RTAE ks 8A 11 %ar Hi FE AT T s i 3 ] Fh 9050 P R 3 3 B HE Pl
o N T IRIFRE{LEE T TPSM63610E HufaE#s it #2 |, T &4t 7 — A2 TPSM63610E HUE N[ 1115
BTH , P&t RGN i ovdh e N koot .

9.2 HLAIR A
45 % TPSM63610E AH e SEIl i s iR I HE & . MRS B, PCB A & U IR 45 5 | 155 % TPSM63610EVM.
9.2.1 it 1 - AT TILNARER 8A (I&MH 10A ) FPMERESE

FEERTIFRFFEN 1IMHz () 5V. 8A [&/kfak2s iR E . fEAFIT | HHE OV & 36V TN 24V brfik
NFTE | 2003 A 0 s i) H bR R 2 58 93.4% 1 91.5%. 15.8kQ HIHLFH2S Rey ¥ H HEE TP iR & &
N AMHz. —/N1JE R SYNC i N5 5 SCREENRHIX ANRF E N 7E 500kHZz 22 1.4MHz S ] P 1 5 AR

Vn=9Vto36V

O
VIN1 VIN2
______ - CIN1 — —_— C|N2
Vinen =6V I 10 pF 10 pF
Vinen =43V | R § : PGND PGND
| 187kQ > | = —
Precision enable : | EN
for Viy UVLO !
" ! I PGOOD TPSM63610
| : indicator
! PG
I Rens § : ) _
:49 9kQ | Rpc VLDOIN Optlona_l Vour=5V
| : 100 kQ external bias lout= 8 A
vee VOUT1 _T o |
e % VOUT2
I ?: SYNC/ " Cer Cour
! | MODE CBOOT g FBT 3 x 47 yF
L oo ! :I 100ka | 22PF
| ptional | SPSP RBOOT
| Synchronization : ¢ =
| | RT FB
| |
R
| MODE
| : Rss Rrr AGND Ress
: ! 15.8 kQ 24.9kQ
| ; .
------------ Fsw =1MHz <
B 9-1. e itk [ 2 &

9.2.1.1 &1 ZER

® 91 R T R IR B TR . AR RES 5. WEEE , WA R AT KL 6V, RS RS 1E
JE B T aaAT Hi th R AR T2 5V W€ M

£ 91. %t

RIS fH
AN HLUE Y 9V % 36V
B HE UVLO S/l 6V/4.3V
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BItSH B

i R 5V
I3 KA H LR 8A

P ES 1TMHz
o R AT 1%
R ER G W7 FLR <1pA

R 9-2 AL T ik P ISR ARG IT At LR AR AR B L. BT A et A AR S
*® 9-2. NFHLEE 1 HIYEHE

SERRFE | HE bl bt ) o Zisithsy
‘ Taiyo Yuden UMJ325KB7106KMHT
10uF , 50V , X7R , 1210 , &
e ) TDK CNABP1X7R1H106K
INT> N2 , Murata GCM32EC71H106KA03
10uF , 50V , X7S , 1210 , &
TDK CGABP3X7S1H106M
, Murata GRM32ER70J476ME20K
4TuF , 6.3V, X7R , 1210 , Fa'&
AVX 12106C476MAT2A
Couri 3 , Murata GRM32ER71A476ME15L
Cout2~ Couts 47uF , 10V, X7R, 1210 , f@&
AVX 1210ZC476MAT2A
100pF , 6.3V , X7R , 1210 , 3% Murata GRM32EC70J107ME15L
Us 1 |TPSM63610E 36V. 8A [f] %k fith FEMLES (T1) TPSM63610ERDLR

() BB B =777 B 5

FREG L , TPSM63610E Mk B 7E T H MM TN RE S T IEFIEIT. HiE , ENRIABAMEE X — e Vi
Hfn AT Tk .

9.2.1.2 JEH L FE

9.2.1.2.1 {#F WEBENCH® T.EAl@ e R

A kil i WEBENCH® Power Designer fdi i} TPSM63610E #3561 8t 5 il ¥ i1

1. EEREARABE (Vin)s B (Vour) A% R (lout) 225K

2. (A SREIAZ BT S H, IRk & A AR

3. CRAERRIBOT SEMAES (TI) HAd TAT BRI TT ST HEEL .

WEBENCH Power Designer $#2ft 1 € fil [RELIE] , If-27 1] 1 S R RTE B B0 A ki o
FEZHAGOUT | ATPAT U #RAE

o BITHRAMR , WSEEEPIL UL B TERE

o JBATAVEREDIE , TR BE .

o il R B PR R 7 S AR ] CAD # sl i

© JTERET £ M PDF )t 5 R HLE,

% WEBENCH T HMHE4IELE |, & U7 www.ti.com/WEBENCH.
9.2.1.2.2 B HE#E R

TPSM63610E #EH iyt it e ] UL — AN B 73 IS @8 AR 7. Regr FIEZIUEDN 100k Q , 5 1M Q AHLELTHT
e Pl IR, SBUK A EAE AR L T PR R #E . AT AR A5 H5E Regg -

REBT X VREF
R = 21 = _nbb 9
FBB ™ VouT — VREF ®
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N Repp G ZIL FIbREE 24.9kQ ©
9.2.1.2.3 FFRIRIEE

K—> 15.8kQ HIFHAS A RT i£E#:3] AGND |, LU E IMHz [P 80% | IF RIR Lo 5V fim it , oA
E AT EAE 24V AR F ST R H U I e B 0l L T B 8A BIE i HH HLR K 20% & 40% VA

9.2.1.2.4 B\ LA Bk %

TPSM63610E T E &/ 2 A~ 10uF P& NS |, S X7TR HA . M\ A 1 RS RN AK T 5K
BN E. STt EEEHAS 10uF. X7R. 50V, 1210 #h 3 R~FHE A2 , M VINT A1 VIN2 #4825
PGND HR TSI, H RN RIE |, ES 0K 9-18.

9.2.1.2.5 it A A AR

M 8-1 ATLAE | , TPSM63610E 7 K2 33uF KA Xt A | 4 BEAE 2.2MHz. 5V it i [k 26 fF R IEH 12
7. AR RO HUE B AR ) TR R T A A . WORTREL | ERAA A A A DAPRAR SO s B
T RATREE OB AS ER B

ST R, iR SR B AL B AR = A 47pF . 6.3V B 10V. X7R. 1210 P& M2 % M VOUT1
VOUT2 5| Jii%4:3] PGND. 7E 25°C #1 - 40°C I , 5V I 8 OB 7141 )9 78uF 1 57uF.

9.2.1.2.6 Hfthwz

¥ RBOOT fi#:Z CBOOT 44 VLDOIN &EE: % 5V #h |, DUSEHURERCR . 2 FH i i A i € 8-1 gt
W R AMAER , BB INAIALAGE | AT DAFE B30 s o rL P 28 B ACE — NMEE N Crr MBI S . ¥ Cer 1 Regt
BIEMESE T RMEN L2 U, UMEER ESRTHMAL , (HAS RIS A% . HT Ik Cpr AT
DA e o L S O 75 B S 2 IC 19 FB 5 8, BRI — A 4.99k Q@ HIFH S Rer 5 Crp SR IHE. S s
A8 ESR ZAHAL T 200kHz , NIASEE 1] CFF.
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9.2.1.3 W Hi 4
BRIESH IR , B Viy = 24V, Vout = 5V. loyt = 8A H Fgyw = 1MHz
100 100
95 95 rJ/\
— 90 — 90 //‘//_—\
s s
? 85 ? 85
2 2
o ©
b= =
Y 8o Y 8o
75 — VIN=12V 75 — VIN=12V
— VIN=24V — VIN=24V
— VIN=36V — VIN=36V
70 70
0 3 4 5 6 7 8 0 1 3 4 5 6 7 8
Output Current (A) Output Current (A)
Vourt =5V FPWM #55{ Fsw = 1MHz Vour =5V SRS Fsw = 1MHz
E 9-2. VOUT =5V E‘IEI‘J%Z@ @ 9-3. VOUT =5V H‘]‘Eﬁéﬁﬁ
5.05 5.05
5.025 5.025
s s
g g ___
8 8
g 5 g 5
=2 =
3 3
4.975 4.975
— VIN=12V — VIN=12V
— VIN =24V — VIN =24V
— VIN =36V — VIN=36V
4.95 4.95
0 3 4 5 6 7 8 0 1 3 4 5 6 7 8
Output Current (A) Output Current (A)
Vout =5V FPWM #55{ Fsw = 1MHz Vour =5V SRS Fsw = 1MHz

A 9-5. Vout =5V I B SRR

[
[
[
[
[
[
[
[
[
[
[
[
[
[
!
[
[
[
[
[

Ch1 bm oy
Ch3 5.0¢

VIN =24V

CH1(VIN)

- ‘ : -
k CH 2 (VOUT) / - -
2 it T T
E CH3(PG) I

™ T

|
5.0 B

L 1
M 4 0ms 25.0MS/s

& 9-4. Voyr = 5V IR 5L8B0RTT

40.0nst
A Chz -~ 40v
IOUT =6A FSW =1MHz
&l 9-6. /530

,,,,,,

-
- CH4(IOoUT) { T
++ +—+ +——
4-)
CH '3 (VOUT)
T Lo,
M 100ps 1.25GSk 800psit
Ch3 100mY % Bw 200my By & Chd » S572mY
Vour =5V FPWM #:{ Fsw = 1MHz
Tr =Tk = 4ps V)N = 24V R = 1A/us

& 9-7. Bk HE, , 7£ 1Alus TN 4A £ 8A
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Ch3 100mY % Bw Ch4 20v By A Chd 5 152Y Ch3 sov B Cha 10v A Chd s 700mY
VOUT =5V FPWM # = FSW =1MHz VOUT =5V FSW = 1MHz
Tr =T =4ps VN =24V JEHEZE = 1A/us Bl 9-9. BT 5K
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$ 30 % $ 30
> =}
= 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 0.50.7 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)
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SPSP 75 SPSP <
50 50
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£ 20f| | £ 20|
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0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000
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TER R EMI 83 Vour =5V Fsw = 1MHz ERB EMI JER Vout = 5V Fsw = 1MHz
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24 10pF C\n 24 10pF C\n
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— |
= 604 kQ § ! -VouT -VOUuT
l ! TPSM63610
| .
- | Optional
|
Precision | ' EN VLDOIN external bias
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-vouT ) PG RBOOT 110 kQ
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Cints Cings 3 |10uF , 50V, X7R , 1210 , Wi
Cins TDK CNABP1X7R1H106K
22uF , 16V , X7R , 1206 , % Murata GRM31CZ71C226ME15L
Couti ) Murata GRM32ER71E226ME15L
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10k Q .
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FAZAH I RE I, 10 D = [Voutl / (Vin + [VouTl) 72 I1BB 555 L. 9-15 2t 77 -3.3V. -5V f1 - 12V
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9.2.2.2.3 FFRINREF
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9.2.2.2.4 S N B A Bk FE
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b M TE B N B i 2 B B 47 i PR O T

N R A H B R 2 A (VN + | - Vourtl) RTEHRA R FRNMA K mE. 78 25°C HFIABEN 12V fil 24V (X}
NN EL S A 24V T 36V ) I, SRR LN 12uF Al 8uF. 2 HL 7R SR B0HE 2 P i B S R RO
ENHEE

Nt b EEER— NN 10w F. 50V B 2% . AP 2N Cng , IFIERETE VIN+ Il VIN-3G T 1
wE 9-14 fis.

9.2.2.2.5 M AR RER

I IBB it i F =AM 5 RSN 1210 ) 22uF . 25V, X7R B R PR E AR , I VOUT 5l ( 51 9 M1
FIH 10 ) XFRIER ] PGND R AT REFEITIIEL . BA AL 25uF |, HiiimEh 12V.

9.2.2.2.6 HAWFEEM
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8 _. 85
55 <
b >
3 4 2 80
3 3
5 3 i 75
=
@ 2
= — VOUT =-3.3V 70
1 — VOUT =-5V — VIN=12V
— VOUT =-12V — VIN=24V
0 65
0 3 6 9 12 15 18 21 24 27 30 33 0 05 1 15 2 25 3 35 4 45 5
Input Voltage (V) Output Current (A)
& 9-15. IBB & K#iH HR & 9-16. B& , Voyr = -12V , FPWM 5
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9.3 HJRAHREIY

TPSM63610E [ [ i it mI4E 3V & 36V Y Ja i A\ H ISV Bl A S AU s P b AR A M 2 v 14
XN RAHE N RE RS 1F WAL, TN IR ATRENS A 11 BRe s 45 FL B SR A BT 75 (VA N HL . T DAASE A 7
FEF 10 RAGF TSN B

_ (Vout % Iout
= (V) (10)

H

IR AZ A K P 2 BCR A KPR PCB A2 B A\ ra R, W75 2R i I RE SO E VR RE . TN
510 7 A= P RN B BE T RE SRR (RIS AT I BN R . SR AL, A RS K ESR MM A S &
TR — AR ILE IR FL | IXAT RT BEAE AR U AT T AN OG PN S AN R 5 i I A o 7 74 P B 2 B
AR YA T ECM AN LU R o W AGZA R AR R SR /M U T AT RE S B IR I UVLO HeRRfid & AN
RGREANL

A ER PR A, e G R A R N B R S R R T AR, R AR AN F A A S B R A AR ORI A
o FfE AR AHSE ESR A B THH M A IR i | Rt N\ AR ph B #h . 47uF 2 100pF i
{1 PR T AL DASR BB AR | IR B T R S B R I (] R FF N LR ARE . 0.1Q % 0.4Q UL ESR
CIPSPNE 2 € ANC NS W= /2 e 21 D=

9.4 fi )5

FEv L PROETT BB f B (B B AT R R AR ) o, Oy TSR EER SR is AT A B AR gt |, IR
#f) PCB Beit A R AR H . thAh , B EMI PEREAEIR KAERE EHGRT PCB AiiJ&) .

9.4.1 fi [R1EF

PLRFIRSEE T H I B/ BRI RE (B FEHERER EMI S5 ) (1) PCB fi S FcfF it E A AT . &
9-17 ¥ 9-18 JE/~ T TPSM63610E [IH#EE PCB fiiJm , FHEAL T IHRGH/IME 5 o HIAG R A 2k .

o JEA B AR ATFEIEVT VIN GE . VEIER , N A AR TR R 01 VINT R VIN2 5] B
SIRRHES o EAR I S NS 0 Rt s R sl |, SRR SR A B , AT = EMI HERE.

- R EA X7R 8 X7S HA K ESR 1206 55 1210 P& B % . %R T S 0402 i N LA 2 |
F = A 55 4% o

— BN HL AR B B R (Rl B 0L B T B BREER T 7 PGND 4R 5L 1) [/ 3B T2 “F 1

- B VIN 5] E7E N30, WEAERMKA PCB JZ L H 95 2 10 V- 0K X 28 5| I He/E — i JF R 35N
CER/

o SR B AR A FESEVT VOUT GBI & . itk F 2R 28 K FH AL XU R A B, 1T bR B3 91 P EMIL
— AR AR B R (Rl B A I B T B BT T 5 PGND 4R 4% (1) 5 3B 102 ~F 11
- B VOUT 5IIITE N iBiEE: , tLETERUKN PCB 2 LA H % 2 P B X L 5| 8 7e — i %8 2

B, WD AL SEFER Y 7

o NG R IFH U FB G E , (€ FB 46/ nfgkd . @R BB KRS 5E T FB 51 AS & 5 1 3%
TCE , BRSBTS BURR S . FB 2 H TR IR B R 22 OB AR N, AR X 1t s LR A s BEL
R B S S e B 7 A 2 3 P A ) B e R Y

o EHBTTEIE T 771 PCB & AL OB R, Z AT LA7E 4B BE#Z |, KT Rehid/ N5 I R B T
HLRA SR . % AGND 51 6 Al 11 B ESERE R T 71 PGND 5 i 19.

o FROLEBEAHT PCB B, LASEFE 2 HIE . 8 28 78 (X S B i oK A0 38 H A A PR 35 3 25 AR AR AR )
RFAFHPT. A TPSMB3610E -4 LM I |, LUK S5 IRARFRAE 150°C LR o X TiidieE aiasT , Tkt
JE A E BB X S R R G FLK B 2 1 Ah R S A (PGND) #4531 PCB #:)Z. Wik PCB A
HEZNMAZ | B X ERGE FLIE RN E R P . Sl 2 &5 (AT 1 &5 ) miHIE PCB T2
HEE,
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9.4.1.1 B /G

N TR LR LS DRAE R T R RE TG T A R AR T, B A A R VA RO B AR IR TR A 45 R PR BRAE
e RMELAN . TPSM63610E FLHUR /N 6.5mm x 7.55mm 22 5] il QFN (RDL) H3% | AT 2 — R 51N 2
Ko HEaEEE RIS T BRI IIRES | FAA IR AT E £ SR IC B/ LA IIHIR 4R 2 o

22 5| QFN Fhe e fit 1 — i iod = 2B JEC A A e BCRVIR i SEBLCA R 7 3 IXFT LR 5 s ety , JF B PCB it
AR 3 RGRE . BEGE LA — B AT, DU SE B IR T R G, TPSME3610E 14k ik I 217 4%
FEGFEIARIE T 77 PCB AR R I, ANTRE A BH B 22— MR/ N RIEL

U JZER A ] 20z HAJE (DU JE FLBR AR, DLERBUIRPADT. 38 24 (0 5R MR SEAR A IARH . SRR AL S A AR B2 1
PP I 2 WERE 2 N EARN 0.3mm (AL, XA B TR EE . £2 )% PCB HE&H , X
FEDNZL Tt R I7 ) PCB J2 LICE — AN 500 Pl . XA DR R AL 7 — AP, 17 Bl AR T
R T — AL BT,

9.4.2 Aii Ryl
AR & = R R RERE e
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== Cboot
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Legend
) -)
I Top layer copper

°
6 y
00000 6 0000000 I Layer-2 GND plane

SPSP o I Top solder
V|N° ENMODE AGND vouTo

e

Inpu't f’° o g 0 0 @ O ) Output
Capacitof| @ @ 00 Capacitor

Position the input
capacitors very close

Place an array of
PGND vias close to the

000 000?
000 0009

to the VIN pins ° IC for heat spreading
input! j© © P y 00pP Output
00 o Capacitor
VOUTeo
Vo000
Place the feedback Place thermal vias at the

components close to the FB pin ~ VOUT pins for heat spreading

E 9-18. SLEITHE it
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277 B IR S5 B Bk S AT TIPS EUIR S — A i Fm Bl Al .

10.1.2 FFR T H

TPSM63610E [F]25 B¢ JE FJsALE R4 B A 3V & 36V B4 AN TAE F L YE B A =is 10A &t i, no
R PR AL R IE M . Al R A g 7 RR . IR SR R e B AT S A L I EMI AN S R I ) B
B R DT % . TR EMI 22 R D BE B35 XUBEHL S (DRSS). RBOOT L B 1T 56 4 s 43 8 2 | AR i N
SRS

& 10-1. AP FE B/ B IR R R 5

BB RS BEME lour | H3% Rt i F&fik EMI
TPSM63610 8A B3QFN (22) 6.5mmx7.5mmx4 |RT il Fgy , 4MEE2 , |DRSS. RBOOT. i
TPSM63608 6 A mm A (PFM/FPWM) A~ VCC A1 BOOT H1%#%

FHRHF RS FFE S R LR %R
HxTIWMSHRATE | VN TI 25874,
£ 5% TI WEBENCH #3185 |, i&1ila] WEBENCH® 511140,
ERAHE EMI YR | IEEE T £ EMI 271 5 4.
BT I R/ (1BB) A& 8% | 157 18] E 77 BRI 1 15 T 15 Fd e
Tl 2%t
- ZMTF Kintex 7 M1 Z 5t JRRE A 77
Arria V =% 5T
Altera Cyclone V SoC H#JiZ# it
BT BOM 0419550 1114 7 B RS B I IR e 2% 14 1
EHF PR Z 409 3V 2 1.5V - 5Vours 1.5A KT I Z % 51
o HRXE:
~ &/ LI ELJT I [ 1085 4 125 5 1 (5 I T
~ Q1 T AR IR R T R S 7
o E/REASMHMEE | iES 0 LM61495 36V. 10A [R5 & T #4528 .

10.1.2.1 {#/H WEBENCH® T A& EHi#if &
st Ak kit WEBENCH® Power Designer 1# ] TPSM63610E #5441 2 5 1l % it o

1. ERBARAREL (Vin)s Fl ik (Vour) A AR (lout) 225Ko
2. fERRAESRRERAZ BT RBESE, Rk, & 2 AR .
3. CRAERRIBOT SEMAES (TI) HAhRTAT B R TT S=EAT H#L .

WEBENCH Power Designer $2fit 7 @ Hl| R |, 3+2 %51 7 SERF A& Aot Des i 0 kBHE .
EZHIENR , AT PL R #AE

o BITHAMGE , WEEBWIL LK B RE

o IBITIVEREMT R, TR EESARIAPERE .

o W R AR JR 7 R L H CAD MU S .

o FTENVITHEN PDF #8595 R 4=,

% WEBENCH T HHE4IEE |, U7 www.ti.com/WEBENCH.
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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)
TPSM63610EXTRDFR ACTIVE B3QFN RDF 22 1000 ROHS & Green NIPDAU Level-3-250C-168 HR ~ -55 to 125 63610EXT

@ 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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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 0O O 0O 0O 0O 0O 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)
TPSM63610EXTRDFR | B3QFN RDF 22 1000 330.0 16.4 6.9 7.9 4.3 12.0 | 16.0 Q1
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PACKAGE MATERIALS INFORMATION
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www.ti.com 18-Oct-2023
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPSM63610EXTRDFR 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 @
|
3
‘ ‘ L——‘——J— 14X (1.2)
2X(2.25) — - —m e ——- —A—-——@ 22
| C TR
4X(0.9) 9 \ ‘ \
| | o ]
! ‘ ‘ 20X (0.65)
4X (1.075) ‘ ‘ ‘ (@0.2) TYP
4X (1.4) 3 P 3
] X ]
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

(5.7)

12X (0.95)
(R0.05) TYP

1

|
14X (0.25) I
I | H

T i

|

[

12X (0.95) C:: i
! | {
0.000 PKG & —— —Ez—fffrfifj»,i,ﬁ,i,i
o —— )| %<H,

== 5

= *%
L]
L x(14) —J

- kg‘?g
—
-

'

L.—’——Ji 14X (1.2)

20X (0.65)

l_f 4X (1.075)

T
1
l

X (115) — o
4X(1.15) —-— — —

0.000 PKG ¢ — — - —— — *A‘Nigk
im

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

SOLDER COVERAGE:
PIN 19 TO 22 : 82%

SCALE: 12X

4226290/A 09/2020

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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