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6.1 4% AR {E

FERW SR E () gy

B¥ B/ME Bk Hfiy
VIN % PGND ( HTSSOP #f% ) -0.3 40 Y
VIN % PGND ( WSON % ) 0.3 42 \Y
EN % AGND ( HTSSOP #f% ) 0.3 40 \Y
EN % AGND ( WSON % ) -0.3 42 Y
SYNC/MODE %] AGND -0.3 6 \
VSEL 1 RT £ AGND -0.3 55 V
RESET % AGND -0.3 16 \Y
FB % AGND ( & VOUT i ) 0.3 16 \Y;
FB % AGND ( A VOUT #=X ) -0.3 55 \Y
AGND %] PGND -0.3 0.3 \%
SW % PGND , B#45H [H A F] 10ns ( HTSSOP #:f2%% ) -6 40 \Y
SW % PGND , #22HS /A A E] 10ns ( WSON 23 ) -6 42 \Y
BOOT % SW -0.3 5.5 \Y
VCC #I| AGND -0.3 55 \%
g ZEE Ty -40 150 °C
R AEIRE | Totg -65 150 °C
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6.4 AEREE R
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6.5 AR

FRAEIEHI T -40°C % +150°C Z5IRVEH ( Ty) (BRIEZSMEH ) o S MEM G ERER LMK BOFsge it drim
HE N IRMEFROR Ty = 25°C 56 R W REIA RIS BbrvtE | (VS . BRIESA UM, BLNKMRER @ Viy=13.5v.

2K \ WK | BME RME BKE| B
EJFHELE (VIN 5H )
ViN /N TAE N B 35 Y
I AEFEIRHMAN I 5 76 VIN 51 EAIIE@  |Vey =3.3V, Veg = 1.2x FaE(H 23 40| pA
Isp KITHA IR ; 72 VIN SIS Ven =0V 5.3 10|  pA
Vuvio R | /D TAEHEBIME LT+ Vi, lvee = 0A 35 v
Vuvio F |5/ TAEHE BI{E TR VN, lvee = 0A 2.6 3 \Y;
Ipor fil )z OVP I SW L1 i VEn = OV, Vg = 5V 0.5 1.5 25/ mA
{88 (EN 3IH )
Venvee |VCC fREHE Ven BT 0.85 \%
VEnH | VOUT HIRS %5 fif it o HLF Ven ETF 1.425 15 1575 V
VEN-L VOUT A2 ife ik P Ven NFE 0.9 0.94 \%
likg-En | RES NI FLIR Ven = 13.5V -100 0.2 300 nA
R %R (VSEL 318 )
RSELADY EE%];%TJJ BT e A 25T TR A H R TR R 8 50l ko
A& LDO
Vee P VCC i)k BV < Vin < K TIE Vin 4.75 5 525 V
Veom  |VCC LR i VCC it 1mA 5.25 5.55 58/ V
B FEZEHE (FB 51 )
Ves aDy | IR ViN=3.5- I KTAE Viy 0.985 1 1.015 \Y
Veg sy | RUtHE ViN = 5.5 - B KIAE Vin 4.925 5 5.075 \Y
VeB 3pav | RUtHLIE Viy = 3.8 - K TAE Viy 3.25 3.3 3.35 \Y
Ik apys | FB 51 Ly N IR B FB=1V 0.2 100 nA
Irs_sv FB 51 B8 b i AU L FB =5V 2.89 34 pA
Irg_3pav | FB 1 1 i A\ HLIR FB=3.3V 1.67 2| pA
YR FRAE
Isc o v 0] LR BR AR 1.9 2.25 27 A
Iisumir | 1A L PR AEL - 15 1.8 2.12 A
IPEAK-MIN | F5c /N AT HLIER A5 FRLI 1A ik 0.375 0.7 A
ILNEG H IR BRAE -1.49 1.2 -0.75 A
Vihiccup | FB 51 i 52 i 8 37% 42% 47%
BJRIE® ( RESET 5]/ )
XSET RESET MIft FFR - ETF FB HE % 110%  112%  115%
YOF' RESET M FFR - N FB HJE % 91% 93% 95%
\H/Yﬁ- RESET iR FB /% % 1.1% 1.8% 2.5%
E:IEDSETVA 1E% PG HhBE R/ MR HLE ;%RESE,;@?;Z%}Y{E L 10ke EE 0.7 1.04 125V
Rreser |RESET S ifil | Ven =5V, TmA b B 60 150 0
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6.5 S (42)

MRAEIEH T -40°C 2 +150°C S5iyulE (Ty) (BRIAESHMEHT ) -

B/MEAER B BRAE R 2 I Beit BRGETHAH S 2 Hr i

W ). WMARMEFRIR Ty = 26°C M FEcH /I REA RIS B0bsvlE | (VS % . BRAESE UM, LR &MRER @ Viy=13.5v.

2% WA BME REME BOCE| %
Rreser |RESET ST HLH , VeEn =0V, TmA LFiHR 40 125 Q
% 2 ( SYNC/MODE 3| )
VSINC st A RIS s B 15 18V
VIINS- s N 0.355 v
HYS
Yoo i A R T 08 115 v
Rsync  |MODE 31 b1 F i HiB 100 kQ
MOSFETS (2)
Roson | i MOSFET it B = 1A 9 me
ROSON- | {1l MOSFET Gl 4= 1A o1 me
VeBOOT- | Ghoot - SW UVLO RIfE®) 213 v
UVLO

(1) BMEMBCREREE 25°C T4 e BmA . Mgt i) (SQC) Jy Al AR S PEIRIE 1 AR B A AR BRAE . X EFR

BT SR FEKT (AOQL).
(2)  ATFREESAN BREASIFIMEH R R, iR EIFARIRERN RS BN BT
(3) i Cgoor A LR HEREEM T ZEER |, LM MOSFET #4-S:i |, #ifi v SR A S .
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6.6 FfFER

MRAEIEM T -40°C 2= +150°C S5iRVul (Ty) (BRIAESHMEH] ) -

B/ MEM B R ER 2N B GE TR R i

WE M. WREFROR Ty = 25°C M FEcH W REA RIS B0bsvlE | (VS % . BRAESA UM, LR &MREH @ Viy=13.5v.

BK \ WRE | BME N BokE| BB
HEL 3t BRAEL AN M7 42
Noc fiud 2 W SR 11 AT o0 IR BR i SR R 5 128 JE 1
toc b 37 7 8 R AR B ] 70 104 140 ms

Jot PR W FEL IR PR3 2 BT 30U B 52 i i 2%

toc_acve | Sty Hoe 11 16 22| ms
®KiE3
tss PR AR i B ) 1 1.6 2.2 ms
tss_poNe | B 5E LTI 2% 5 1 ms
BJRIE% ( RESET 5| ) flad KA
tog RESET i ii4e i 7658 10 17 30| s
tDRE'fEY RESET 1217 [d] FB i8] 7E RESET FRuCAT 42 2 - 2 3 5/ ms
B4 ( SYNC/MODE 3| )
LONLOFF- | 35 \ JF A1 P 1) 100 ns
SYNC

(1) BUMEMEBKERELE 25°C T B4, A GBI H] (SQC) T7 ikl AR IGTE T AR IR Y B PRAE . IX 2[R
FEATHEFY W) BRI (AoQL).
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6.7 FF4Ek

MRAEIEM T -40°C £ +150°C S5iRyul (Ty) (BRIAESIHMEH ) -

B/ MEM AR ER 2N B GE TR R i

WE M. WREFRIR Ty = 25°C M FEcH W REIA RIS B0bsvlE | (VS % . BRAESA UM, LN KMRER @ Viy=13.5v.

BK \ WRE | BME ONE BokE| BB
PWM [R%&] (SW 511 )
ton-min | SR T o0 T aE I [ ViN=12V, Isw = 1A 50 75 ns
torrmiN | B¢ FF IR SR TS (1] ViN =5V 50 100 ns
ton-max | ORI Fd I i) JEBERY HS HE 54 7 10| s
%% (RTF# SYNC 514 )
fosc PR IIR 3 25 A RT = GND 1.85 2.1 2.35| MHz
fosc AR S RT = VCC 360 400 440| kHz
fADJ1 RT = 66.5kQ , 1% 240 kHz
fapu2 RT=7.15kQ , 1% 2200 kHz
fsyne 725 3 2 Y 250 2200| kHz
B
fpsse) | ESEBENLEI AR FOSC = 2.1MHz 0.98 Hz
fsPREAD | /3 FH RTINS P4 5B 7 28 O J2 -5% 5%

(1) BMEMBCREIREE 25°C T s BMA . g (SQC) JyiAild A SR PEIRIE T AR TS B A A BRAE . X LEFR

BT SR FREKT (A0QL).
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6.8 RGNk

PR RS 0E H T B A BRI S RS2 ] e B o S AREL B v A% SUE T T Ty = 26°C M L. i /IMEAN R KB 81 R AR
RIER T TRAE Ty = - 40°C 2 150°C iR EVEH W AITE L. EIRIUME AN B A 7= P RALE -

BK \ WRE | BME ONE BokE| BB
HELJRHLE (VIN 53 )
§ N Vin=12V, V =3.3V, | =0A,
IsuppLy | A2 I (K14 N FRLIE HRLIAL Rl:lBT - 1MO out out 23 A
VDROP %Es% ) (VIN - VOUT) VOUT =5V , IOUT =1A , fSW = 1850kHz 0.95 \%
R _ VOUT = 5V , IOUT = 1A , VOUT - 1% ijﬂ

Vbror HER ; (Vi - Vour) W o = 140kHz 150 mV
Dmax BRI A2 @ Vin = Vout =12V, Vour = 1A 98%
B EFHE (FB 5IH)
Vour @ |Vour =5V R i -1.5% 15%

Vour = 5V ;ﬁ’i; 7V % 30V, loyt = 0A Zif#k , A3 1.5% 2.5%

e T

Vour ) Vour = 3.3V \égl\j 3.8V £ 30V, lout = 1A ESS A -1.5% 1.5%

Vour = 3.3V \i%?ﬁ: é"SV £330V, loyr = 0A ZiER , H |4 5o; 2.5%

s

t AR L BIEN PEM [ )25 s} 4 28 100
SYNCL  [1n ns
tsync-H | ANIRFF R LT BB AT B[R] 25 ] b 42 1R 100 ns
W
Tsp FOCWTIR B KT B 155 163 175 °C
Tspr FOCWTIR B AR 150 °C

(1) ’fﬁfu VIN =13.5V, IOUT =1A y‘j)j‘_t‘{ﬁ?o
(2)  fEEFEEAT T, W R ORI NS bR S . ARSI HITE KL © fuin = 1/(ton-max + Tore-min) e Dmax = ton-max /(ton-max
+ toFF-MIN) -
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6.9 JLAURR:
BRIESTAUET , SILLUT SF AR © Ta=25°C, Viy = 13.5V
12
L st
10 // St
ot
< Sk 1
:, / o E
5 v = |
5 o
(@] >
El St
£ // %
4 / —— _40C |
i DN
— 25C :
125C 3
2 0
5 10 15 20 25 30 35 40
Input Voltage (V) INPUT VOLTAGE (1V/DIV)
EN =0V lout = 1TMA & K 8-23
600 7
575 4
Z 550 i
7/
: v
o
= 500 /
g /
3 475 //
8 450 /.
& — 40C
425~ — 25C
125C
400
5 10 15 20 25 30 35 40
Input Voltage (V)
|OUT =0A VOUT =5V 1%72%[73 8-23
fow = 2100kHz
B 6-3. LM63610 I lpgak-min
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7 VE4H B

71 iR

LM63610-Q1 Z3Fs — K A D U (H IR AR AU TR AR R 2%, B NS MR EN AT & it FalE 24 Ao i | sh7E
PFM 1 PWM #i 2 (B )4, fEBEAET |, Z8F DUE E AR E PWM B R igfT. BAEN | ik — e
i HFE SN PFM #5858, IIsEE DCM. 31X BRI 7 S N B I R R IR R 0K . &8s B 3 DA R

CIN B

o] PWM 2 (FPWM)

Al ek R

RESET % th o] SLELR AR K R G P2l LAk, PWERKMEEZERE 1 BETHIS 18], JF H 54 Aa ISR L |, PRe it
HMERTTATEE /D

7.2 ThEETTHEE

SYNC/MODE RT
[]

VCC
OSCILLATOR 'NgligG‘
EN []7 EL’\éf(?lléE /l/l/l/l HS CURRENT

SENSE

!—‘ -
:| Sw
CONTROL LOGIC - DRIVER
Hy
—

— |

VIN

[ ]

:I CBOOT

[ ]

1.0V
VSEL []7 Reference

Y

Feedback
FB [ Divider

N
O

SENSE

= LS CURRENT
RESET [ PFM MODE
CONTROL

RESET
CONTROL

7.3 KPR EA

7.3.1 SYNC/MODE ##%

PMEiE Y SYNC/MODE M N S8l TAERE R ik $6. £ 7-1 Bon TikBgmis. 24 )s | aTBaEn 574 5 oot
Ko REVCEZHNES | (HR2UHIRAAREFEZS | N 100k Q HLPH 205 NP3 b . b ph 305 e BE 2 1 BELAE RN Lk 46
ANHZHBE A/ % 7-1 p3RE], FTRERNVEAE R | 5S84 5520,

R 71 EAEEEE
SYNC/MODE #iA BR
VCC FPWM
AGND EEs)|
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K71 BAEFRE (4)

SYNC/MODE ¥\ R
[R] 5 ) A FPWM ; 545 [E] 25
BT (AHEE) H3l

7.3.2 it B[R FE

ae i VSEL N ISR HEAT BB KNI SR AR AE SR JOR B AT IR . e SR RIS AT S, Ak
WP EER , JEHAE T —A LA AR SR . £ 7-2 Bon TikEmfE. S8 — A EED FB M MEK
GRS LAY IE RO FB N AR 5V, 3.3V B 1V. 7E ADJ BT, FB fr A\ b BRI
F AV, JFHAR D RS PEEM o AERXAMEOLT | A8 AN 73 Mo 85 AR HE 17 AR V0 Bl Y A oy o7 B v L P i PO o R
JE. @G — 10k Q HBHA VSEL fi ARk 5w ADJ 1. BRI |, Hin R AR R | 281
et N ADJ B, A RIESE FB 70k IHERKITRAIE S |, 1B i & %01 i ks

£k FB RULKE LA FB 511 F IR FE RO B ARG | 162 A%

N 5V 1 3.3V B Py B o) T A5 4T SN T, AT A A AR A TR R T A o PR G T s B AR N R [
AT B i i (0 R, A B TR s AR R ORACR . BEAL , Tr IRER AL T AR A ES PRI I AR A K AT RE

T UM A R A

RT7-2. Wl RERE

VSEL A ik
VCC 5V
AGND 3.3V
10k Q % AGND ADJ
B (R4 ) ADJ

7.3.3 FFRHTELFF

FERAERH RT AN MKFRE . AR S 08 FE AT IR . BB T e |, PR g2
FER , HHAEF—A L ERRRENAE . £ 7-3 B TERBRAE. ErESRsER T , @i ERkE R E
A LLFE 250kHz Al 2200kHz 2 |6 B P i K& 7-1 H iR R G BT E I AR F 1 Ry HHE. TIA
BRI R TEXFE LT, TR EAE A A i i i s 00 A2 1k

_ 15770
fsw

Hr

* RT =RT e HFHRMHE , PLkQ AL

° fsw = FFRAR ) HALN kHz

(1)

R 7-3. FRPRRE

RT #A FEORAE
vce 400kHz
AGND 2100kHz
Rt Z AGND AR Ry 4
B (AR ) TIFR
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80

70 \
60

20 \

\

-

200 600 1000 1400 1800 2200
Switching Frequency (kHz)

B 7-1. FFRPRE Ry AFIRAR

7.3.3.1 T RARE IR IR

LM63610-Q1 EA it eh bl shThag . shIhREAE A B FEAUSE XOR £l 3 8 ep AR . 1ZA 0L 0.98Hz 3 % &
5, mREHIREAN £5%.

JEA H 10 A2 3 3 A L BAT [ R 3R 32 4T ) 41 S 9 10 500 S Rl PAY 0 IR S SR R AR RE IR TR IRV R A R
& LM63610-Q1 #efF MR Z ARG, W LU FARLIETT SRR A LM R AU S 5 o SRR B TR it i
Pl /b MBI o 5 R PR B o 3K U IR S OGRS BIAE . LMB3610-Q1 A
5% MR FEAN | iZEMAE FM B0t IR BE R , (208N | BERSRE R ST BRI AE T SR BT

7.3.4 fERERH 5

AR EN SR SRS, A0 VE PR AN A IR B R B AT T UVLO (i 550 4
UVLO)) « MM T Venco IIRIIE 2B I ARFALEE | SR #8 VCC ittt , (A&7 it fE . 4 EN
PRSI Ve FT5E SRR , (LN BB BHED . 24 EN SAMRT Ve B , 2 IE2F7IE
SEATIFHE LR EN MR — B RE LT Venyoe ATSERXCITIRE. [ 7-2 S5 T HAT . R 7 2t
Dkt EN MUATTBLELBIERER] VIN. AR vRIbH AR, #H EN RS PT (6 A4 305,

LM63610-Q1 {3 FH 2= - J: vk (0 5 8 Bh T RS | A 76 Fa I 42 ) BT By L4t e Sk phoR IR IR . EN 78 Jy i el S
G, TEREEEITFG 2 T2 K2 1ms [IIER . % i TFUE_ETFIFTE K2 1.5ms (teg) Wik BIIRZAE . 2tk
21 3ms (tise-gelay) [AEIRJG , RESET #R&48 A B T . RSN |, 78 tssdone M I AT , A RVFEAFHEN
FPWM #2. %0 A& M EN [ THS T a4 I & 1 .
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EN
A

Venn
Ven

Venvee

\

f

5V -

VOUT

Vour——

0 i \

& 7-2. EAERAT N

\

7.3.5 RESET #r&5H

LM63610-Q1 #3111 RESET #r&Thfe ( RESET % th 51 ) AT FH T 75 4t H F b A% 3 BRI 5247 3R Ge ik 22
o TZTT IR H T PR PR AN AR O I S5 R 2 A R DLRIE R S S AR AR AR RS o TPt I 2% T B L TR B LR
RN WS (9] a0 72 2R i AN S BB A5 0TI ) IS BUAR R PR 8 o RIS A) 2> T tag A%t L A% A il & RESET
bri&o #£ FB B E BRI AT tise-qelay LEIBZJE , RESET fxE & N & HIF. &IFSHE 7-3 FIE 7-4 5k
FifiR RESET #1E.

RESET fiith & — M NMOS |, 52—/ M b i PR IE BB S G 2 AR . 38 w] DAARYE 7 20 & 24
1 HL BEL R B4 28 VCC B Voyr. 10k Q £ 100k @ Y P A Bz R BEAE 2 S 2 ERANT ZZZhae , WAk
RESET 5| JIfRFFE%. 2 EN ffRm , br&de b B s v i . £ EN UIRHETR, REFA LN =1.2V
(JL7U{E ) , RESET @tfR¥F AR Kt A\ RESET gl B HURER H4E K% SmA Eiit. Haefigdn i, &
K L JALLEE N A PR A A2 K20 B0mA |, T A 3 PH AR T, e K B PR A2 R 20 65mA. 1A TS EEL 7 BRI 7 2 b A 4
ERE YRR A AT, PRI A G 52 AT RE BRI IE 25 R IR RS2
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Vour

VRESET-HIGH Y

I VReseT-HYs

VRESET-LOW

RESET A

High = Power Good —

 J

Low = Fault

& 7-3. %2 RESET ¥4k

Glitches do not cause false operation nor reset timer

& 7-4. RESET W F4TA

7.3.6 RIEHUE LIRFKBTATH0 H K B

LM63610-Q1 7£E A & LDO #itlidm ( /£ VCC SIMIL ) #& 7 RILBUELIRE. 2 ViN BEIKY Vporr I, # e
#HWCEN (55080, 2 Vin BERIKT Veorr I, i EN RS, S KW, BT LDO fEIX L% #
R AL TR FIRAS Dt EIRE RS 1 e #lia] i) VCC LR LT

PRt TR IRE |, PAORIP AR IS A e S m A IR S . SR EEIRIA IR 163°C I |, izdsfh ki MR R
K% 150°C i}, SefFEB RN, RN ISR SCI 988 A B UVLO |, i #4458 UVLO s

LM63610-Q1 H A A SW 5l IR B Hb 1 i FET. 24 EN SR T Ve B R VeeseThicH
I, % FET #aih. XA, fr A Sl i Dh R AR iOE . At R T K4 BV I, TR FLRAE lpor K4
1.4mA I KBUEE . IR TiZHER , FET RFPE7E 2.5k Q AR BRI Bl R kH .
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7.4 B ThEEAE
7.4.1 #Ef

FEMAE b | 23R4T B 3B ( SYNC/MODE 5l = 4t ) o ZE AT | 8BS0 5 R AL 1E
PWM 1 PFM Z Al )#k. BN, R UL PFM #0217 |, BT | OB & kA A8 4k LR 15 4 H
. fER AN, BN PWM B, P8Rt RT 5|4 RE (1ES 0 FRFLEA) o

£ PWM B0, R as (o0 PR B I 832 AT, A1 PWM RS A . AR a2 4T, it
LA RE SR T4 MR ) o 2 LR 5 A T, AT 2 ] G e ) P Y 3T S S € P 2 P 9 B A G R R
LB Ak H L S0

£ PFM #5230, @il MOSFET 78— /NEk 2 ki ok v Sl , AR bl . 58k I RFSEI [A) B e T rsk 8 e
WIEE] lpeakvin AT 7 BIES R] o 38 R 1 0R Sk B A BART IR et i A 0 5 (DEM) BT B K PR B M 32 =
R (ES W i) ) o AR IR/ 7558 G038 1 4 E R AT T P ON YR R, AT Rt R 3K
R, IXAENSAE T KA R SO AR AR BT AR R SR I R SRR . A, BRI R SR
Mt E . A% PEM BT ok i i i R AR A 1S A 26, 1 7-5 FIIE 7-6 Box T PEM AT PWM Hr g st
BT R

FEULNUMIEL T |, TFRBEATT & RT 5] I E KA
BoEdaT ( B )

o JEBE
© IR FIER AT
o HITPR

FEFTAIZERE T |, TFRIR i, XEWEE/DT RT FEH 5 IR RIMR . XK T, RIEE S, il
BB R FFASE | (EAE LI IRAE IS AT 1 DL R RS

A E TRl PWM B0 (FPWM) I, JFSCHIERRIFIEE |, IR RT SUAIEPTA 78GR T 30 IIREE . 1t
BEXEEAR b2 R £ 7 20 7 VR R 5708 PRM B ITIR B . A RVEAME S |, W6 S A6/ B0 770 26/
FPWM iz77s

““““““““““““““““““““

- Switch Voltage

V Switch Voltage SV/DN . . ™ R
i 5V/DIV o — [T — \
i | | |
i | I
|
| " |
:’ » Inductor Current
5 r 200 mA/DIV
s Inductor Current 3
: 200 mA/DIV 10
[ 5 us/DIV
I

100 ns/DIV
i i

& 7-5. % PFM 33008 | Viy = 12V, Voup = 5V, | B 7-6. J47 PWM JFSRE FPWM |, Viy = 12V, Vour
lout = 10mA =5V, loyr = 0A , fgy = 2100kHz

7.4.2 BREEIT

FERABIZAT G, 22FAL T4 DEM ) PFM . X ATEBUIR A SRR R IR Bt R o SEBRTT SR Al th
FLS SO R T N L s it LS AN A ZebR i T AR PEM IR R A . AR A P B Y PR
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BUORTHN S HBME AR T AR . X e ph283&E T3 8-3 iR BOM. TEE S MIgmfE MR T
KA XA G R X T AR 58 2 F N A Z0RNIE FF R SR B, WA Z0AE Wit 58 2 BT AT 4k PFM Al
PWM 2 [a] 4, si , L% B N FPWM,

sy

7.4.2.1 Sync/FPWM i&1T

5] PWM 50 (FPWM) " ATk P B aifial , Jf e as i LUE RT 51 JI% R MR ), REAERMET 0
. XA AR, RN R

%4 SYNC/MODE i N t BUA RN B (5 S, TF SRR BIE RIS EE Bl . SR 2 FPWM. REGER] ABhES
EHE. X SYNC/MODE Mg L M BBl | 115 25 18] 7-7 A1 &) 7-8.

T T T v T T T T
‘t SYNC/MODE 1 L : : Sync Burst

0 Input I -
i i ] 0

1 |
W (i Output Voltage 1 AR AR AL AR ARG L B o Output Voltage Ry
“W‘&“\*Q‘Wﬂ 50 mV/DIV. ! VAT TR WA ma%ﬁ% 50 mV/DIV F"“‘*—l‘::t
1 o d
5V : i’ ] 5V
Inductor Current 3

" Inductor Current

2 ms/DIV i 500 mA/DIV 200 ps/DIV 1

Bl 7-7. A FPWM 2|5 3iiE R AR Viy =12V, & 7-8. \FEIH R T FPWM A= K SRl 3 V) =
Vour =5V, loyt =1mA 12V. Voyt =5V, lgyr = 1mA

7.4.3 [EfEELT

AT AT o s A e 4% 1) s B 14k BE #5238 MOSFET 1) Rpson~  FELBS AR 14 BV R BELRI 428 f1) 988 7T SE AR 8 K o 5 L i 5
Mo 44 N\ LS P B At LI, =l MOSFET 1SR WTI [A] T da Bl o ME (RS A% ) - s stE)s
TFRATRE R ARGE |, i R AT RE 2 T B BIR Va2 4k 73 S bt 1)@, LM63610-Q1 2 H 3l F# kT 55
B LIS N SC b 5 A B GERE AR . AN B A 1 R R E L W TIX PR E S, HLU PSR AR R AR
PETR S A R S 2 TR 22 e X TS — e L, IS ZERAETT MR T R 2 1850kHZ I 3R1G ) (X RAREM T
PRARTIFRAIA >1850kHz (fEIL ) o ERXMIELLT | il A TR SR . 0 T3 A e 3, IR AE R
L N BEARAR AR IS AELI) 1% IR EXRHEOLT , PR QA B2 130kHz (MR . A 58 BRIP4
SR WS 2. IR SRR AR TERTAE 1B 7-9 ik E.

5

— 15A
— 25A
4.8

46

>
IS

»
o

IS

Output Voltage (V)

NNV

3.6

3.4
3.5 4 4.5 5 5.5 6 6.5 7 75 8
Input Voltage (V)

Bl 7-9. Bk EREEE Vour = 5V , 155 LM63615/25 HiER

20 FEZ VR Copyright © 2025 Texas Instruments Incorporated
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7.4.4 BT -ZHEHT HEFT

FEATFRASIR AR ARA — At /N AT 4% I (8], WA 5 ph 542 1) PR B A S 1 [8] A SEE AR R B ) DR o 3K 2 Sl S
Bl /NP A bl i SEDU RN (R e bt . 72 i i I AT A L R 2B BB IR . Oy 1 A B E K A/
A A, LMB3610-Q1 2 7£1A 21 fi Ji 36 I 18] PRGN B B FEARTF SO o IXHE , Fe il ] AR S Ko L
TR AR TGRS s . AERCEURYTIR AT, AEA AR 2 R g e e i A L U U A BB ton
A fow FEFTE AT IRE] . BEERA RGN, TP @A (At ) 2 OB R . 2 3t
A BRI, TP TR, TSN R R E . W26 fsw 5 Vin RAE MR BIR TR R

Vout
VN S ———F—— 2
IN'= ton X Tsw 2)

7.4.5 BRI R R

LM63610-Q1 #&45 J UE(E AN A B HLIRRES FR UL IRAK , ATONSR ISR AL BOAE R ORI, I IR B K% tH . A E
L PRAR AT 17 Lk v K S FEL UL LE B R BRSO IRDRE S, T DA AT 2 L RAR U W [ T, DRI A e 80 83 ) i K 4 FELIA o
R T “Wrsk” BT SER . fa , RN MOSFET A8 12 Ft Jii G il 5 75 2 77 38 5Kt DEM
(WS AEL ) o« ZRAERFSFREZ Y 0A,

BN, Sk B A IR RRAEAE T — DI B A BT EMR T sumir BOR . RAEX ARG AL
i, AE AR I ) b A ), IS EOT AR T . 3P e FEOF MRS T, fth d Tk
MRFFREE . BEEL MG , B A ST NI AR G I, B Ak 2w M R PR Isco BOmILIRIE )R |
TR GBS FRAC, iyl B2 N B RNE AR RV o XSRS e s (0 oK FER , AR D7 RE N 3 /3 tHia i
o E I ERAME N BRI, oyt s ST PR R T, M Hh B AR R E R lomax

Isc +ILs — LIMIT
Iomax » —5——— (3)

USRI A B B FB SRR Viyicoup BL T, Fefgb it N “Wral” #. Viicoup R FRFRG0 IR i H
JERIRY) 40%. EiZBEET |, 84AE toc ( BIKZ) 100ms ) P15 IEFF6 | SRS B #a shidh AT IE% &g . Wik
G DUTIIRAEAE | BRARTE IR IR T IRIZAT IS R B toc active ( BRRZY 23 ms ) K— s, SAJE PG, R B4 %
THOATIRAEAE | ZFWI R (1 B 7-10 PR ) o IS A7 B n] 7E 5 R4 R0 U1 1) PR e IR T o st
g IR AN lomax 9 20%. SR RS BEAE BROF H. toc IR , St R IEH RS |, a0 18 7-11 Fow.

AR R S R RS R, TS I 712,

pe &— Short Applied Short Removed—Vl

B - Output Voltage | ~
g | 1

2V/DIV
0

< ’ Inductor Current
2 A/DIV

Inductor Current E o 3
500 mA/DIV 20 ms/DIV - 50 ms/DIV

0 O I

|r —— — ————

B 7-10. B T BB HERREK ; BESH B 7-11. EEBRSHIKE ; H25 LM63615/25 HiER
LM63615/25 #3E =
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Output
Voltage
A
Vour
0.4 x Vour + _-
Lo | . Output
! ! " Current
0.2 % lowax lomax

B 7-12. B3 PR F e Y P S S i R A
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8 N L

ik

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e

s R TSR TR . P RIS F IR B, AR R G T RE

8.1 MR

LM63610-Q1 [ Hs L/ LI e #e a1 T Ko B0 (9 ELUR PR e O BUIR M EL TR L, oKt F ity 1A 7]
4NN A U WAL C Vi v O

i

FEMEER T, AR HAMEE SOV E UM B AR T A SEPR A, 1A U B BB e . R
FEP A BA X5R B AT L/ i Ik ESR L R A &5 o BR 1 IR RIAEZ AR RSN | i s
PR RRE R KRR AERME T , BESEE TF. XI5, BRI R A=
WIRUE i = 0 N T BRI SR | AT DRI AR AS |, DU A3 IR B T

e T DARR AR S s A 25 L RMS FLRER o e 20U AR AT FEAT ] P28 4 2L 0 i B AR B2 A2 1k, DA
PRSIt A8 LA IR B /IMEL

8.2 LRI

8-1 oR T AHFI LA N T HL o %A F B A S MANITCIE I RS S BN % TAE. (B2, WEAMEE R E

R34 B PR A i L RS HEAT T AL VRO BRIENTTHR M

WS TR TEE.

Vin =6V to 36V L Vout =5V
o . * VIN swW AN . O
CBOOT 4-7uH lour = 1A
Cin CiN-HF T
EN BOOT |
4.7uF 220nF 0.22uF Cour
1 x 10pF
SYNC/
MODE
VSEL F8
RT
N vVCC RESET PGND AGND
N
E 8-1. Z_"\‘WJE‘ZFH EE,% , VIN =12V, VOUT =5V, IOUT =1A, fsw =2.1MHz
R 8-1. 1A i iRl T AR o e R E
f
(k?-lv;) Vour |L(uH)"| #EQ@ Coyr | B Cour VSEL RT Cin Cgoot Cvcc
400 3.3 10 4 x 10uF 2 x 10pF AGND VCC 4.7uF + 220nF 220nF 1uF
2100 3.3 4.7 2 x 10uF 1 x 10uF AGND AGND 4.7uF + 220nF 220nF 1uF
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# 8-1. 1A R F RIS oA dL B (42)

f

(kﬂ;) Vour |L(H)" | $R@ Coyr /M Cour VSEL RT Cin Cgoot Cvcc
400 5 10 4 x 10uF 2 x 10uF VCC VCC 4.7uF + 220nF 220nF 14F
2100 5 4.7 2 x 10pF 1 x 10uF VCC AGND 4.7uF + 220nF 220nF 1uF

(1) 25 AT
Q) BB BT

8.2.1 il ZEX
# 8-2 At TV R S AL
£ 8-2. UK S S

it SH ~ilE
HMNHEE 12V (6V Z 36V )
AR 5V
BN HL 0A % 1A
FF AR 2.1MHz
8.2.2 [EH & W
DLW ARE T 8-1 fik 8-2.
8.2.2.1 IBFFFRIE

WEFETT R APA I 75 BT e 4 b A AN B A A ok 7 Z R o BRI T SR R BUINROTT R e | I8 sk Bl
MR AL, B KT AR SO VR B R R AN R %, RIS B SR 22 . A Bl ik
# 7 2100kHz.

8.2.2.2 W EHIH HIE

LM63610-Q1 % H T B VSEL BN 3E 1T B . IRWI 72 5V | IRk VSEL %\ i%#:3] VCC |, FB
WNBEEEER N A,

4 5 AN BV B 3.3V I, NRR AN AN R A . 1 8-2 o, IR ER % Regr A1 Regg
K, IS B s B AR Z M B3RS . fEAGIT | VSEL I\ 52 [AERE 7 —A 10k Q HFHES . Feifds
I OREF FB S L i) s 5 AR AE L T (1V) AR AR 5 %00t PR I o 70 He 2 PR P BELRE M P i G 22 A 1S 47380
R Z I BT o BN BB S PR AR S R, (HE SRR AR . Regr FIAEUUE Y 100k Q |, FK{E
NAMQ . RN Regr 86T IMQ |, B4 W 25U I R BE 25 A i 5% P 28 285 R B2 A1 R W8 IR BR AR B AR 2 (752
B Crr £77) o 3% Regy Ja , IRAE 7K 4 55 Regge Vrer FIARFKE Y 1V

RFBT
REBB = Ty T (4)
OUT ]

VREF
VOUT

Reer §

FB

VSEL

Rres §
10 kQ

E 8-2. FI-Tmr A i I B A R T 2%
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8.2.2.21 Crr %

FERLEREDLN |, FIAE Regr LG ATBUR RS | DA D03l 25 Wi N B A AR AR P . AT 1) Regr KT
100k Q@ fEE |, THHICH . BN Regr (55 FB 51 L& A AL G 2 A — AN ME S, ATk
HERFENE . Crr A7 BN TIRERIXFPFENT . J7AEs 6 W TS Crp BUME. AEAIEL 7 F250 6 B A NE S
VAR E R B € (G Crp A SRS BT TAEMIOLSS o FEME I AU A S AT SEIR I | A/ i it i 7 (L
T B ML EL DR EL D FE Heas HOBF S0, Iz f 7R 2 AR HA -

VouTt X Cout
)

VREF
120 X RERT X
FBT \/ VouT

Crr <

8.2.2.3 H /RS EAY

FEL SRR AN VR A LR B 56 KRR O S 8. PR R T AR S L R I U (B 1S 1, O W R D e Kt R I
20% & 40% TufH. 25K, ARSI R BARME 2 S R BRI 30%. N iR K BT N T AR iR KT
PG ML e S0 FR RN VR e KA. A2 6 T T T e Fa BB . 880 Ko RS HL IR S 1Y
Bt AFHEE T K=0.3 35 H T L=4.7pH 1R,

__(in-Your) __ Vour )
fsw X KXIoyTmax = VIN

BAETEOLT | AR I ANEUE R 2 /0 5 s DTSSR IRME Isc —HFER (TS IMAF ) - BLAIUE B 7T A R B A
FE B H R S0 1) PGS AN S WA 2 LR AR AT, R BB — AN IERR A E , S ECRECR R _ETHE
e BEIRIME R TIRAE I B FEFEAR TR B XURS: , (ELVR AT F JE s 2 i P i LT 3 v 1 X AT RE R
TR . A FeVF AU WA . SR RSB ) RS BAT R A7 IO AR, (EOE O BB RO oA B
REIHE e . DR 20 WA, FRVFAE — 8 AR L LTSO8 AR I AI0E AL . (EAE 8 T K4 IMHzZ iR
T, ENTEAEZ R NG, EEMELT , RS R RAE /T 28U (10 B R AE AR -

N T BEGE ARG, BIEBMEAS /DT RER 7 a4y A . SR HUBE 32 2 A e 23 i IR A AT BT s (0 e/
RSB PR . VAR IEN , EIEHEOLT | S/ SR B SO AL A D T 85 i K BUE -T2 10%

Vourt
> —_
LmiN 2 M X (7)

Hr
o T 1A 2844, M=0.69
8.2.2.4 M FAASIER]

Bt P AR AR (BT X L ESR HRGE Tt L S SCBRN S B bR S P RE o it L A AR AL S IR T R S EOR T AS
AEA H HLR S0 . A RS 8 Al SR A T BRAEAT ESR A BRAE , X BRI 2 DUE I S BB S P 5
.
C >&x(1—n)x(1+K)+K—2x(2—D)] 8
OUT = Fq x AVouT X K 12 (8)
(2+K) x AVoyT

ESR < ;
2 x Aoy X 1+K+11(—2x<1+ﬁ>]
Vout

D= —UT
VIN

H

* AVour = it RS
o Aloyt = i RS
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© K= BRI S0 A
THE R A ESR Ja |, U7 R 9 A it i R SR IE(E Vo

- 2 T
Ve = AlLX [ESR + ————— (9)
(8 x fsw x Coyr)

SRJIE , AT LA AR AT ESR LA 2 B S A HE SO K

ZR B SR A E ER RN Alour = 1A B, AVour < 150mV. 5 8 Bl i /IME N 8.1uF , i K ESR A
0.13Q. BWH 20% MEZEM 10% MmE R , - H SN RSN 10uF. 77 BLEd —A 1210 458 R 11
10pF. 16V P& A RS Z L . AT DU 5 22 (% HE F 2R o5 R IBR S TR 8 o P 85 L2 2 1T AR A G A2
K ESR ZR . fEFLUIENT |, ol LUKAR R S 28 S MR RO E , LI TR E. MRS A A
BRI 1 R I /N R AR B 7 AN IS A AR AR

HWHE T 3.3V BRI i, I AUE U RO 10V IHLAS 5 X 5V BUE Rt L A AE
HLT Y 16V BICE =i ) FL A 45 o

® 8-1 e A UER B 145 58 26 AF Mt F A A S R A B . RS R AU (H B L R . I R A
f/ME , WA i A TR 26 A0 Sl ieit , BFms A S Ao i R AN PR IR o Sl e AU 45
AN D e A VAl 5 U IR R KB AR A AE B THELY 10 52247, B 1000uF , LB E NHE. RO
Y PR A 2 X A T R JR B AT D9 RA R R B AR E V7 AE ARG o SRS U YK B AR VE R O E , 006 AT 2R At
FUMHEA SR B A E N -

SERR b e A T M 2 Ve IR A B AR A A P R e R R . A Ak A WU A o B A IR AT AT 5 s T
Mk, IR ATE N RN = 2 058 . B T BT o % Y B2 4N | T80 70 B H it ) /N R4 g 68 L 2 2 38 ] DA T
REAER . 1nF 2 100nF JEEE P /NS T2 R ST R & FLZR 2548 BO 0820 eb LR 8% AR AL I iR 25 28 308 511 S A i HE 2R
U,

8.2.2.5 i \ A AR ERL

B T RSO IR IR T G S S A B R R Y, BN ARSI N R R A IR MK FHATYR . LM63610-Q1 ff
NI EE /b 4 7uF FIME RS, BEHGEREAE VIN M PGND 28], W25 /> g B F T 7 R e R N FL s 15 B 1% 40
EAE  ZME B AR R NIRRT . 7T DAIG R s DS B B (A N FEU R 008, R AE 57 0 26 3 18] DR Rr i N
L o B R ) F IR e B T K N 2 o BEAh | AT R AT B S I AR R 2% 1 4 N ity (36 FH /N 4152 )RS 220nF B
BHAS , EEE VIN F1 PGND 51 1mm JEFE N o IX 280 S ] s Rt 1 s os i . fEAB | EHE
T—AN 4.7uF. 50V. X7R ( BUEH ) fIFE AR . 220nF B2 A SE B R IE A 20 50V, R X7R AR
BUF RN RS, 9l 0603.

IRZ W | Sl 7E 5 N\ v A -5 B B R I () PR PR S 4 o T SR A K 91 2R BlA 2ol S N\ FRVRE S L B AR R 48, 1500
JEHAN . ZHA AR A ESR A B THIH] R IR 5] & 51 R f N IR EAEATRE . X AR A 2
A BT A3 i B S BT A N YR 5 | S R SR B

KEBHNTF R BRR A SN B 2s . 720 10 115 RMS HLFRITAME 42500 FE 1) 3¢k 75 114) e K0 1
SRAS A A

I
IRms = -5+ (10)

BN PR AR R R e 4 A 1w di/dt FRVRIRER I — 0 . dildt FUREL K IC Rl N\ FEL AR A% IR 2 A RO vy, T
REFECIC 1 SW 11 s L B FE A IR o X TR AT R/ e difdt i e 1) 2 A LB AR IS AT R0l &5 10O
KIS SW 7 RIRFET &, N LA 475 F AR LA E Bt B 2,

XF T AR A% i K TAE R OB, 1M fR SW 5 ml_ERIIRE G S5 0F R0 i KBTUE B . SW 5 R E
FEAAN A SN T IC TEA BRI RE. AXRMARERKIEHICE | S0 ARy i PCB AR
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8.2.2.6 Cgoor

LM63610-Q1 7 #4E BOOT 5|5 SW 5l Il [HI& 8 F 2 4% . LA A S A I BE R T 9 2% MOSFET [
MR SR B de il . 52— 220nF BILFFG R RIS |, REZE Dy 16V,

8.2.2.7 VCC

VCC 512 W& LDO Kifat , T Nfa Eas s hl s g it v o 1% % H 7% Z4F VCC A1 PGND 2 a3 — 4>
1UF. 16V P& AL , A TWMMAIERET. 8% , Wi ARSI Em s, E2 , ZHEaTH TN
RESET Zhaedefit LyimlH , JEFH/ESS &Mt N2 g, X7+ RESET frd L4ifFH , 100k Q HEBHE
AR, VCC ERIkRFRE L HE N 5 V.

8.2.2.8 M UVLO

AERLEN T | FE D58 N IR AR UVLO B FAS[E 4N B~F . 3X A DL &) 8-3 s () Ha % oK
SEPL. BRSBTS N R REE BN Von » TTRWTHLE N Vorr. B4% , Reng HIMETE 10kQ & 100k Q VT
WiEF. RE , TR 11 AT Rent M Vore-

Vi

RENT §

EN

Rens §

& 8-3. 4N UVLO M A% 8

VoNn
VEN —H 1) (1)

Von
Vorr = Vex -1 (v )

ReNT = RENB X (

Hr

¢ VON = VIN E‘rﬁEEE
* Vorr = VN KT LK

8.2.2.9 BRFBEE

SR DR AT , LM63610-Q1 fEIZAT I I FE A BT o Sl Zh AR (K0 5 i A2 K A 5 25 £ 1A e 0 8 T v
FIEIRAEZ U b WAZIRE (Ty) IR E . DR BFECL L 8K AH A Roya M1 PCB HE ML
LM63610-Q1 )5 et A A IS A6 i PR il 9 150°Co IX 2 BRI ERAF (K B R D AE R , MM PR S8 i, JrfEat 12
Jerm T EESZ R AR R IRBESHEH , BORKIMIEIRE (Ta) KK R o ga B2 FEAREKTT b . ]
DU I AS B 38 SR B il AR Al SR g 3R . 1EIER , R EE RS P D) R 0. W RAEH P g%
2 R AN B 5 IS AT 260, AT DU ARG SRR . B3, T LA EE EVM DADLRCHT 75 (R 25K, JF H.
A BRI E R . Roya WIEFEEAER T W0 “EFEFIC B RHLERIFIR T WK ETH g |, #ttiglm e
RrPar i Ro ga B0 T BEHHETER , A TSRS IR RE . 1238 4l o B2 78 SE Br B Th AR D 345
AR & P IER . 08 Roycpoty M Wt FEHLHVEHR AL E APEREN ARG . AKX 25 BAMAAT KR
WRIBIR |, HS B LG IC LRI PR o

louTmax = (T{;;]ZA) X a Eﬂ) X V01UT (12)
Hrp
©on =K
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ARG Z—DRESH, BURTHFZRE , filin

SR L
PCB iR

HIHC BT

EP FROB LR

HIALTGE

HTSSOP {i ML HHBEARAE ( 5 “HOAURAL” (DAP) ) bt MRAES) PCB BUMIRYRLEL . BCHL T MR 8545
SO BN B SABER | I FLISAUEHALREE] PCB HONHI L. 16 84 it T R yp SBT3 SR
Bl B RS T3 . TURRURE M 202 60, PIEA Toz. [ 8-4 5o 1 RO s 53 BEEL
BEIE R MR MO A AT PCB A1 2 3RA3H) , Ry ya 4009 30°CIW. ICHE , K8 Ferh 4 1l
MR LR T H 9, FE 48 5 P 0SB AR e T 0 TR A7 P 26«

40

— 4L,0.9W
— 4L, 2w

37.5

2L, 0.9W
\ — 22w
35 \\
325 \\\\
~ 30
5 \\
€ 275
p
o \
225
 E—
20
\
175 ——
15
0 20 40 60 80 100 120 140 160 180

Copper Area (cm?)

K 8-4. LA R 8 JA 5i&FT HTSSOP Hr3E 4 mFR
PLR &R ] FEFAR I PCB Bt Fel i 45 e N AR AL R o yp BUFEES -

© “AN-2020 #ikit . FRITFILHL, N HFEIEE T PR E
o HPEAR A B RS T A B A LT R MR
o CEEERIIC BRI MR T
© “fE/ LM43603 71 LM43602 it #it it MR
o MEHFRIRIE T PR A
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8.2.3 W/ Z¢

AR AV, BT &MEH : Viy=13.5V, TA=25°C. & 8-23 &Ir 1 % 8-3 dfHi % S M 5 BOM.

100 95 T
] _’_/’// s
95 B ’/,- = 90 [~ i = ¥ -
% ] // e 85 L~
< a1 o LN
X 1] R
= 85 = /
e V] g 7 I
2 sof— I S Y ||
= | LH E 70— =
B 75 A * B
V — v 65 — 8V
— 13.5V — 13.5V
70 18V 60 18V
— 24V — 24V
65 55
0.001 0.01 0.1 1 2 0.001 0.01 0.1 1 2
Output Current (A) Output Current (A)
LM63610 Vout = 5V fsw = 400kHz ( H LM63610 Vout = 5V fsw = 2100kHz ( H
) Zl)
& 8-5. & & 8-6. (&
95 g 95 I
90 1] i L= 90 g
— — 1 L
a5 L i ] 85 BEll T -
S i all X 80 ad
3; 80 9; ”__________/—' B N—"T""T
| Rl -
8 75 & i)
& d & 70 ol
& — 8V 65 Pa i f — v
— 13.5V — 13,5V
65 18V 60 / 18V
— 24V — 24V
60 55
0.001 0.01 0.1 1 2 0.001 0.01 0.1 1 2
Output Current (A) Output Current (A)
LM63610 Vour = 3.3V fsw = 400kHz ( H LM63610 Vour = 3.3V fsw = 2100kHz ( H
3l ) Zl))
A 8-7. E & 8-8. &K
5.06 3.34
— 8V — 8V
5.05 — 13.5V — 13.5V
18V 18V
5.04 — 24V 3.33 — 24V
S S
§, 5.03 g 3.32
8 ‘\\ 8
g 5.02 \'\ §
E_ 5.01 AN g_ 3.31
3 AW 3
5
3.3
4.99 N___
4.98 3.29
0 0.25 0.5 0.75 1 1.25 1.5 0 0.25 0.5 0.75 1 1.25 1.5
Output Current (A) Output Current (A)
LM63610 Vout =5V fsw = 2100kHz ( H | A LM63610 Vour = 3.3V fsw = 2100kHz ( H
) )
& 8-9. Lt SR B R & 8-10. ZeithFnfa iR
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10000 2250
2000
1000
I g 1750 N
z 100 3 1500
= g 1250 e N
g 10 g
[ w1000
o 2
._LE) 1 _(EJ 750
H =i E 500
0.1
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
LM63610DQDRRRQ1 Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 L63610
LM63610DQDRRRQ1.A Active Production WSON (DRR) | 12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 L63610
LM63610DQPWPRQ1 Active Production HTSSOP (PWP) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 63610DQ
LM63610DQPWPRQ1.A Active Production HTSSOP (PWP) | 16 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 63610DQ

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents 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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https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o 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 O 0O O 0 O0 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)
LM63610DQDRRRQ1 WSON DRR 12 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
LM63610DQPWPRQ1 |HTSSOP| PWP 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM63610DQDRRRQ1 WSON DRR 12 3000 367.0 367.0 35.0
LM63610DQPWPRQ1 HTSSOP PWP 16 2000 353.0 353.0 32.0

Pack Materials-Page 2



PACKAGE OUTLINE

PWPO0016K PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
. 561yp
6.2
PIN 1 INDEX
AREA
Y — =% ] B
— = ‘ I
— ] ‘ i
R a5 -
4:9 4.55 )
NOTE 3 (I — ‘ ]
— — ‘ i
— — 1
8 1 [}
— === -
5] 45 L 16x 390

4.3 -
& [0.1@ [c[A[8]

SEE DETAIL A

\/ ] /\ i \f (0.15) TYP
| T

N 7

2X 0.95 MAX
NOTES | —f ~—4X(0.3)

"
J

2X 0.23 MAX
NOTE 5

1

1

———O

1

1 GAGEPLANE
1

1

1

—]
]
—
2.30 E— 17
]
—
]
—

1 . J 16
DETAIL A
THERMAL 2.46 TYPICAL
PAD 1.86
4224484/A 08/2018
NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. Reference JEDEC registration MO-153.

. Features may differ or may not be present.

(G20 w N

:

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
PWPO0016K PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

NOTE 9

(2.46)

METAL COVERED

SYMM
BY SOLDER MASK

16X (1.5) ﬁ
I

(3.4)

16X (0.45) — (1L.2) TYP
(R0.05) TYP
SYMM ! (2.3)
t—1—-—= | - ©)]
- | — (0.6) NOTE 9
14X (0.65) w
©®0.2) TYP |
VIA 1 %
\
SOLDER MASK Lo
\ (5.8) \
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK\ /  OPENING
P A —— \‘
I
EXPOSED METAL 1 I }EXPOSED METAL
4# 0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4224484/A 08/2018

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN

PWPO0016K PowerPAD™ TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
(2.46)
BASED ON
16X (1.5) ﬁ 0.125 THICK METAL COVERED
| STENCIL / BY SOLDER MASK
1 | JE [ __
16x(045) [ I ]
* /[I] e 4 O
| |
(R0.05) TYP | | ?
A N iR a
SYMM L \/1 B BAS%S)ON
¢ I e e T 0.125 THICK
14X (0.65) : 1 > \J) O STENCIL
: | |
e L |
| |

SEE TABLE FOR

DIFFERENT OPENINGS

(5.8)

SOLDER PASTE EXAMPLE

BASED ON

0.125 mm THICK STENCIL
SCALE: 10X

\ THICKNESSES

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.75 X 2.57

0.125 2.46 X 2.30 (SHOWN)
0.15 2.25 X 2.10
0.175 2.08 X 1.94

‘ FOR OTHER STENCIL

4224484/A 08/2018

NOTES: (continued)

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

design recommendations.

12. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
www.ti.com




GENERIC PACKAGE VIEW
DRR 12 WSON - 0.8 mm max height

3x 3, 0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4223490/B

INSTRUMENTS

www.ti.com



PACKAGE OUTLINE

DRR0012E WSON - 0.8 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD

%4>

PIN 1 INDEX AREA /

N w
[(e =Y

% i 0.1 MIN
i

(0.13) J

SECTION A-A
TYPICAL
0.8 _
0.7
IR = SEATING PLANE
0.05 J
0.00 1.4
1.2
— T(o.z) TYP
(0.16) TYP ]
D
T
D
D
26
24 5
D
| D
12 {
PIN 11D ’J 12X 8:%

o 0.52 .
(45° X 0.3) 12X 535 ° 01@ICA[B
0.05(M) | C

4224874/C 11/2023

NOTES:

wn

All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

This drawing is subject to change without notice.

The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT
DRR0012E WSON - 0.8 mm max height
PLASTIC QUAD FLAT PACK- NO LEAD

12X (0.62)
(1.3)
12X (0.25)
11 \
| 2
= —=
* e

= S e
10X (0.5) \
e |, | OO
2X 13 SYMM
(2.5) S B e A N

i——-¢  (25)
(R0.05) \ C;j I
‘ (1)
* C

. ==
/ SY

[
\
MM !

(0.2) VIA |
TYP | ¢ |
e X278 ———— ]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MAX 0.07 MIN
ALL AROUND " ALL AROUND [j METAL UNDER
SOLDER MASK

| - T MEA EXPOSED s

METAL \KL\. )
EXPOSED - R —
METAL \\ SOLDER MASK {\ SOLDER MASK
OPENING OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224874/C 11/2023

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
DRR0012E WSON - 0.8 mm max height

PLASTIC QUAD FLAT PACK- NO LEAD

12X (0.62)
12X (0.25) 1 = 2 (1'12;) ]
1 - -~ - o % 2
T o T
[ - I 2X
T | ) 2
10X (0.5)
I == I en
2X H SYMM

SYMM
¢

o 2X(@78) — |

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

82% PRINTED COVERAGE BY AREA
SCALE: 20X

4224874/C 11/2023

NOTES: (continued)

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

i3 Texas
INSTRUMENTS
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