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LM656x5 =ifRE 3V 2 65V, SIS ZE. 2.5A. 3.5A. 4.5A. Tk, {KEMI.
[F20 B R Fe e 2

1 %t 3 ¥iH

© EHINHUETEHE 3V £ 65V ( 70V A< 100ms ) LM656x5 Jeff ke fieds 251 , L it , WIS m L
- R LV148 /1S021780 [ B BEsk R m R AR T R (EMI). 1% RPN 2%

L RAR EMI ZDRITT B £ 3V % 65V ( 70V Bz < 100ms ) ) %5\ LR i
- HBIT%4 CISPR 11 B Zukrikk WAE > 7R A S N TR R A OR
SRR B BIATEE £5% 5% £10% SUEEHLE LM656x5 #& fit al il i 5] Ik £ 3.3V F1 5V [if & i

B, T AR AR 5 B RS, B AT DR AT ACE . 19 20 TR/

- BARERE| SR HotRod™ QFN ks AUBAIRALIYIFSRAT AUR A, ATSKILIC EMI JaAT
- JFHEE Y 300kHz % 2.2MHz AlE I 5] IR RER £5% 5L £10% WBEHLE A (DRSS)
- BT E @ ZhE FPWM 24T A = A U R L 2 S BRI K
— PYERAME . HL R A TSD S, TR OR R AR ) i B R S0 . FEL R 4 i) 42

o EdR/NSHEM : 40ns (A ) 1, S5AC 30ns SR SUMA ), AIAER SR
~ £ 2.2MHz TSI 36V % 3.3Vour [ %?ﬁ%tt , [ R A PR TR M i i 7 DA H € P S R 2

o ATERTA ST T E R IR .
- 24V 5Vour~ 400kHz IIE(E R > 94% BEER
- EN IO BN 2.5uA BRSO g RO

© EYIRER LM65625.
- 3.6mmx 2.6mm ﬂ/ﬁal‘%@”ﬁ 20 g[ﬂﬁ]ﬁ-% LM65635. RZT (WQFN , 20) 2.60mm x 3.60mm
- BIHI3E% 36V 4/6/8A LMB54x0-Q1 LM65645
- Oya = 24.0°C/W (LM65645EVM) () HEELEE WSE WM.

« {1/ LM656x5 Jffii i WEBENCH® Power (2)  HBRF (Kox 58 RARFRE, TSI (g ) .
Designer Bl & il ¥ i 77 % (8) HSW I,

2 N

s Tzt R4t
« L) B3 iEt RS
© BT RS

100
Vin VIN1 BsT 90 il :Efff ér—m
T v % =
} PGND o & 70
SW2 s i
& A1
=Y g o0
uvLo BIAS " 8 5
— vee e &
Vour 40
— v
MODE/ PG %0 — 2av
SYNC 20 — 36V
L — 48V
RT NC1 10
0.001 0.01 0.1 1 10
PGND NC2 Output Current (A)
= Fow = 400kHz LM6x645 Vout =5V 400kHz
TR Ak i 2 P

LM6x645 3R — HEER

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
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A2
TR ottt 1 B RIS oo 25
2 B s 1 E T I £ L = = SNSRI 25
B BB ettt eeenenes 1 R v F RO 26
A BBEELERZR oo 3 8.3 T TZER e 50
LRI 1 T i 4 8.4 FELIFAHIEER I o 50
B BT e 6 B AT R ettt 50
D OB N 5= = NN 6 (e I 2 5 1 Vg =52 TR RRORT 53
B2 ESD ZE Dot 6 O B SR e 53
B.3 I IB AT 2 ettt 6 9.2 SR TR e 53
B4 PP BEAE e 7 9.3 FEUT SR T BT A+ 53
8.5 BT oottt 7 I =3 S 53
8.8 BLIEVREIE .ot 10 0.5 T ettt 54
T BEAIBEI oo 12 9.6 FEE I S e 54
TARER e 12 0.7 ARIE R e 54
T2 TNEETTHERE] oo 13 A0 B T T D e 54
AT S i | DO 14 1 HUR. HEETIER ., 55
T4 BEEETNBERET oo 20

2 HERXFIRIF
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5 5| EC E M Thae
NC BOOT Sw2 SWi1 NC
VN2 ':175 bed desd dud ded laed R LY
e [T e — - e [
PGND2 "-1-9"5 i DAP i i-;"- PGND1
i y
BIAS -"2-0"5 O .~ ig NC
""" @)
YO IR P I P D I A ) T
PG FB VCC MODE/ RT.
SYNC
& 5-1. 20 3| RZT. WQFN H2% ( THHLE )
% 5-1. 5| |IzhAe
51
e L
2R WS
NC 1 — TR . R,
PG 9 o IR IEH ARSI . JFRML , W VOUT B e MR & O, il &2 KR, &
Z5 B _EAE R —A 100k @ 4 HFH 3% .
FB 3 A RAGHCE 5. %85 GND LARCE 3.3V [Esefit K. %83 VCC DAL E 5V [ i i
JE o k5] 4B B SO0 o i 2 CABR BT A A R 10T, AT ERIESN 0.8V
vee 4 P PIEE LDO 4ttt FAAE P das e BR A IR . NG I 5] IS B AT AN k. W T84
R E R bR ET . 7515 IR GND 2 (8133 — AN 1uF LR A
BRI FB NG . R3] GND |, 80K 5| ISR S AR f-F LATE F B0 R s AT . &R
MODE/SYNC 5 110 VCC , a5 ERSI s BT, s E RBP4 E 5 UL FPWM R IB1T. 24 54004
FBI A6 RT 51 PSR R 1 B N0 A 254 56
FEAR GRS . #5iZ% 5] %R R VCC LASZEL 400KHZ 3217 , ski%H:3] GND LAseH]
RT 6 110 2.2MHz &84T . i — AN B % 5] B | DL IT Oe45iR % B 78 300kHz i1 2200kHz 22
. ANEEEA.
EN/UVLO 7 P AL . T = P RET = S6H. %5 AT EEEEE VIN. %G R 2
BB T FAAE T UVLO. RRERA.
NC 8 — THERD . R,
PGND1 9 G Ik MOSFET Kyt R RS, %3 A VINT Z a2 MU 52
gos
NC 10 — TCIEREE . RS .
VINT 1 P BT R BN IR . KPR 55 i F S #8 NiZ 5| Iz $E 2 PGNDA o
NC 12 — TSI . SRR,
SW1., Sw2 13, 14 P PAFIF T . BB g .
BOOT 15 P RS A% E RS . 7 SW AT SR BOOT Z [l —4 100nF /R A % . 24 SW 5
KONGRSR, A R NS 7 .
NC 16 — TCIEREEI . RS .
VIN2 17 P BT R BN R . KPR 55 i F 2 #8 NiZ 5| I3 2 PGND2,
NC 18 — TSI . R,
PGND2 19 G IR MOSFET i s it . R RGilh . 7Ei% 31 BIAT VIN 2RI %1 00 5 55 e 25 3% .
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% 5-1. 5IjITheE (&)

518
xR0 v
ey S
PO RS AR A AN S . SRS B ONTE e VOUT |, LK Z 51 RS VOUT 5 mi LA &4 i 38
BIAS 20 P B WURBCE VA VOUT , MK %51 IERRE] VOUT 5 sl 3.3V % 30V KIS I e
PR R R T 30V HRAE A LR, WA i% 51 &S B GND.
BRERIHLREAT . EHRF] PCB LIRS GND. %51 S (0 - 2B AR . b JI0E I 45
DAP — G #| PCB _Ef¥) GND #5458 T R 7 1) i B AR A J5 A7 2 P BT IR RS FT RE 2 1A 1
AL LT T8 R S T B ALK 2 A LAY S g ) AP E

™

I=%iIN, O=4uth , A=, P=rJil, G=4it
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6 %

6.1 8% | KRAEE
7E -40°C #| +150°C TAELEIRTEE AME ( BRIEH 43 ) (O

RME BAE XA
LPNGERER VIN Z PGND 0.3 72 v
N E EN/UVLO % PGND 0.3 72 v
BN RT % PGND 0.3 72 v
PN BIAS % PGND 0.3 40 v
HONHLE MODE/CLKIN % PGND 0.3 55 v
PN FB % PGND 0.3 55 v
i LR SW %] PGND 0.6 Vin v
it R SW % PGND ( f#2/MF 10ns ) 5.0 Vin %
A PGOOD % PGND 0.3 40 v
AL BST £ SW 0.3 5.5 v
i AR VCC % PGND 0.3 5.5 v
g TARSER T, -40 150 °C
g FEAHIRIE Toyg 65 150 °C

(1) #H “AEXRRHUEE” 2177 RE S SAFIE K ASIA .

L ob S K BUE B IF AN S A IX B % A1 T B BB AT 26 LASMAT fr

A FREWIERIZAT. WA @ UGBAT A7 (AAE “4n o RBUEE” VAR, SFTT AR 258 IEWIzAT , X RESE 4%
PERIATSENE . DREAIME BE I 4 s 1 A7 i o

6.2 ESD &4
Ui S L:-ViA
e NPT (HBM) , 4 ANSI/ESDA/JEDEC
V(esD) L GEY 1S-001 fie() +2000 Vv
R FEHLE IR (CDM) , £ 4 ANSI/ESDA/JEDEC

V(esD) i e TS FL JS-OOZ ﬁi?‘é‘;(z)( ), A +500 v
(1) JEDEC 4% JEP155 45! : 500V HBM i A5 7E 4k ESD 45 AR N 224k,
(2) JEDEC 3(#4 JEP157 5H : 250V CDM i RE#S{EFRUE ESD = HIRAE F 24477,
6.3 BUUBIT&MF
1E -40°C 3| +150°C TAEL5IR TG Ml ( Bk s )

B/ME BAME L:-ViA
BNE VIN " s HLE (<100ms) 3 70 v
LPNGENES VIN ( Hif ) 3 65 \%
LIPNGENER EN( B HLE (<100ms) 0 70 v
LIPANG RS EN ( Hii) 0 65 Y,
LIPNGENES BIAS , PG 0 30 \%
LIPS FB 0 55 Y,
A MODE/SYNC , RT 0 5.5 Y
et oA ) Rpups) 4 kQ
R Veu(re) 0.8 30 \%
LR VOUT 0.8 v
LR LMBXX45/LM6XX45-Q1 0 45 A
v LR LMBXX35/LM6XX35-Q1 0 35 A
i LR LMBXX25/LMBXX25-Q1 0 25 A
i HH L LM6XX15/LM6XX15-Q1 0 15 A
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£ -40°C 2| +150°C TARLSRVEE NI ( BRIESIHM T )

B/ME BAE Hhr
TR TAESEE T -40 150 °C
(1) TERKBESHE FIZAT B ) FREOVE T 88 TAERGT 1%,
6.4 AR R
g a8
#arin() RZT (WQFN) By
20 5|

Roua SEFEIREAFAC) 24.0 °C/W
RoJa L BRI (JESD 51-7)@) 43.4 °C/W
R Jc(top) GEE AT (TR ) R 14.9 “CW
Rous 24 53 F AR AP 12.0 °C/W
Wt SE TR S5 1.0 °C/IW
Vg 452 PR E 23 11.9 °C/IW
R0 uc(bot) GEEH5E (SR ) #H 6.0 °C/W
(1) AXHBERERNEZEE , IGS R SHAIC H 2 AR hR N FM

@)

ian

EVM Roya = 24.0°C/W., HXEiHEE | i3

BER A Ro ya EAUH T 5 HABE R LLE , AR T80 Y. XL E AN JESD 51-7 1157/ , JF4E 4 )2 JEDEC MR LT T
Pi¥e. HSYOFARIALIBR B HRAFHINERE

B RS 7.

(3) A KRHEHARALAHAEE , 5Z LM6564SEVM FlFiEm. HXRUBTELE , WS K “RaHEiRE” —1v.
6.5 HLA KR
FRAEE H T HE# 1 -40°C 2 +150°C TAESHIRIEH (Ty) ( BRIERSMEEH ) o S/ NFIERBRBIZ WA B FIGE v AH 1 2 b
i€, MAERIR T)=25°C %#Twﬁ"f AR S ERHE |, (UES . BRIESAUH , LNEMHEM @ Vin=13.5V,
VEN = VlN , VOUT =3.3V , fSW =2.2MHz
X WREM | B amEm Bkm| R
FYR (VIN 5180)
VINpvio R VIN UVLO |- FHisifH Vin ETF (B3I ) | lvee = 0A 3.25 3.5 365 V
VINyyio F VIN UVLO F & {4 Vin FF (38477 ) |, lvoc = OA 25 26 Vi
VINyvLo H VIN UVLO B i 0.9 \%
la_sp VIN 5 W7 e I L 37 Ven =0V, Ty=25C 0.85 pA
Ivin VIN 5| s N, IR Vgias = 3.3V + 2% 0.83 uA
IBIAS(FIX-3.3V) ;{IAS SRR , BlE 3.3V i, TF Vgias = 3.3V + 2% , EFHE R 8.0 pA
ViN=24V, Vaias = 3.3V +2% , T, = 2.1 25 A
la(FIx-3.3v) BV BRI, [ 3.3V A, BIFe | 28C ST BB
T,=125C 3.4 uA
IBIAS(ADJ-3.3V) ngAS S LI , T8 3.3V fiik , FTF Veg= 0.8V + 2% , B3N 6.5 pA
la(apJ-3.3v) BV RS, AT 3.3V EH , IR |ViN=24.0V , Vg = 0.8V + 2% , HENER 2.5 pA
fE8E (EN 314)
VEN_TH_R {ERE R T RIME Ven BT 1.15 1.25 1.35 Y,
VEN_TH_F 1 g N BRIE Ven FE 0.9 1 1.1 Vv
VEN_HYS Jo ) H R AR 250 mV
len_Lka RPN LV Ven = Vin 0.2 1.0 pA
P9#B LDO (VCC 3IH )
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6.5 BARHE (42)
FRAEIE A THE#E Y -40°C 2 +150°C TARZIRIEH (Ty) ( BRAESASMIA ) o SRR IRMIZ I M. Brk RIS v A S 534
e HAMERIR Ty =25°C XM TRATRRIABNSEbME |, (UES%. BRAEREUW , IF&MHEH : V=135V,
VEN = VIN , VOUT =3.3V , fSW 2.2MHz
¥ WRF A BAME  REE  BKE| B
3.4V < V|y=<65V,V =0V 3.35 \%
Vvee P LDO ffith #JE n BIAS
3.4V < Vpjas < 30V 3.35 \%
Vyce.uvio R VCC UVLO 71 VCC LFHRERIME |, lyee = OA 3.20 3.5 365 Vv
Vvec-uvio_H VCC UVLO iR i RAHET Vvee-uvLo R 0.9 \%
L REAE (FB S )
Ves PR3 2 Faf i v e FPWM ##3 0.792 0.8 0.808 \Y
IFB-LKG S 5| R O\ U LI Vig = 0.8V, Al fRA 0.025 nA
Rrs-seL-5v FB 5|14 VCC [ 5.0V ¥ N 200 o
Rrs-seL-av FB 5114 GND [ 5E 3.3V & & FiHH 200 Q
R FB 5 1 F e 4 T i ) e o 14 B i Ah 4 10| ko
FB-SEL-ADJ FB 45T 3 shidft g S0 Bl :
ety LR ( BIAS 5B )
Vout(3.av) 3.3V [ e 4 R FB %% GND 3.267 3.3 3.333 \%
Vout(sv) 5.0V [ & % th i % FB 4% VCC 4.95 5 5.05 \%
B3 (SS 3| )
tEN_HIGH {5 e 1 FL P B IF R LB IR FF 4 VEB = VRt = Vmope = GND , Vgjas = Vout 3.0 ms
e b AN k%] 90% ;
tes VL i ) é\émmm% ™~ SW Jikif £l 90% Vrer 29 53 8.1 ms
B I PR AELA b4
Ihs-Lim o M HLRE PRAEL , 4.5A [BBEI% T 525 LI 0% 5.4 6.6 7.25 A
ILs-Lim RN AE FLIRTBRAE | 4.5A f&%IE T M FET 48 Fa s bR 1 4.1 5.2 5.65 A
IL-PEAK-MIN ﬁgH;IﬁI:K?E’JBa/J\l'%{EEEm%%mL , 4.5A Vyee = 3.3V | tpulse < 100ns , £kt 191 157 192 A
IL-PEAK-MAX BN L R R MR SR, 4.5A Vyee = 3.3V, tpulse = 1us , HahxE 0.66 A
(28730
Ihs-Lim DA HAE L , 3.5A 13 B T 25 H I 0% 4.8 5.45 5.9 A
ILs-Lim M A E B RAE |, 3.5A {531k (%M FET 238 H 70 PR i) 3.5 4.4 4.85 A
/NS NI K e
ILPEAKMIN ?Z;ﬂfé ﬁgﬁkh PIRCMEERRE I L 35A |\ 0 =33V, tpulse < 100ns , FIFBIA 080 120  158| A
i N i A
L PEAKMAX ngﬁ“ﬁ FIOR/NEEREE R, 35A |\ _ 33y tpulse = 1us , FAIER 0.52 A
Ihs-Lim VAR FL R PR, 2.5A 1553k I 2 LT 0% 3.75 4.1 4.9 A
ILs-Lim A E R R |, 2.5A BHK% IR A FET A8 Ao bR ] 2.4 3.0 34 A
IS AR T )N JR P HL Y . e
ILPEAK-MIN i%g;ﬁtﬁﬂﬁm MEFIESIL, 258 1\ =33V, toulse < 100ns , EEHHER 0.8 1.1 135 A
PN AEZN! KBS, 2. -
L PEAKMAX ﬁ;é%;ﬁklﬁ?ﬂ’]aﬂ A A HUBEHR HIUIAE | 2.5A Vyee = 3.3V | tpulse = 1ps , EAIHI 043 A
ILs-NEG-LIM AN G LR BRAR , T R I PR AEAS R 10 LS FET LI s int bRAE , FPWM #5C -6 4.3 2.8 A
ILzcLim ot 2 L BRAE Vyce = 3.3V, R 45 mA
Viic EB a1 [ 5o 7 7 5 B :;HS FET SEIA] > 165ns , N RAEREFIIM 0.32 v
thic_pLy SRAR A G 2EIR 64 J& 3
thic %1‘%??%@5“ ] 45 ms
BIRIEHR (PG 5IH)
VpG-ovPR PG it _E TR FB & ( AT ) s E s (e ) ot 103 105 107 %
VPG-OVP-F PG I JLFE¢|M{E FB EEJJ; ( Eﬁjﬁ ) Fﬂ)ﬁﬁ%ﬂ; ( [:’El‘ﬂ‘: ) ﬁﬁj\tt 101 104 106 %
VpG-uvPR PG KJE_ETHEIME FB HLE (R ) Bl E Bk ([BE ) At 94 96 98 %
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6.5 S (42)

FRAEE H T HEF 1 -40°C 2 +150°C TAESHIRIERE (Ty) ( BRIESSMEH] ) o S/ NFIEOR BRI 2 WA B FIGETHAH SR 1 o i
WiE. WRMERIR T, =25°C M VA TRl RIS Bt | (V2% . RIESNE UM , LT RMHEH 1 V=135V,
VEN = VIN , VOUT =3.3V , fSW =2.2MHz

25 TR BAME  HMBE  BOKE| B
VeG-uvp-F PG K T B 1E FB HUE ( FTA ) BUfWE B () Eoth 93 95 97 %
tpg-DEGLITCH-F PG BT B HTAR I fk i JiE iB  SE IR 55 120 175 s
tPG-DEGLITCH-R PG LTI I HTSR E fik i 38 2 A 1R 1.4 2 45 ms
VIN-PG-VALID AR PG vt pr & ¥ds /- VIN VoLpa) < 0.4V, Rpy = 50kQ , Vpy = 5V 1.25 \%
VoL-pe iy AR B loL=1mA , Viy = 1.2V 0.4 v
Ron.pG PGOOD 55 il Ipg = 1MA 40 125 o
FRERFE (RT 5IH)
fswiFPwm) FFRIZE | FPWM i&f7 RgT = GND 1.98 2.2 242| MHz
fsw2(FPwm) TSR, FPWM 817 Rrr=15.8kQ , 1% 900 1000 1100| kHz
fswaFEPwm) FFEHiZR | FPWM iE17 Rgr = VCC 360 400 440| KkHz
F# ( MODE/SYNC 3| )
VIH(MODE/GLKIN) MODE/CLKIN % A\ HL-F 3 (i 1.3 \%
VIL(MODE/CLKIN) MODE/CLKIN i N LT 5 0.45 \Y;
foLKINRANGE(FPWM) | T BE5E 2.2MHz fow 125 45 5 Rer = 6.81kQ2 , 1% 1.76 264 MHz
teLkingToN) AR IR 2545 5 1 B /N A ik 9 g 80 ns
tCLKIN(TOFF) ANESIRIDAT 5 ) de /N Sk R B FE 80 ns
toLkiN-sw-DLY CLKIN | SW R [ ™" -15 15 ns
X BEHL RS
AfsstLr RS = SR AT HITE I - brife 25| B b 8.5 %
Afssa.LF RS = SR AT HITEH - 5 Ruvope = 149.9kQ , 1% 17 %
fo1-LF =SIREIE - Atk H 51 et e 7.2 12 16.8| kHz
fm2-LF ARG - R Ryvope = 149.9kQ , 1% 3.6 6 8.4| kHz
Mss.r T B L AT 1) RMODE = 149.9kQ , 1% 2.0 %
ThEL
Rps-on-Hs w M FET 538 s pE s = 500MA , Vaoorew = 3.3V 99 mQ
Rps.on-Ls AN FET S8 Ha b 50 mo
ton-MINEPWM) o S aE 1 (D) FPWM : loyr = 0A , Viy =36V , RT = GND 30 40 ns
ton-mIN(aUTO) B SR H3l : lour=2A, Viy =36V, RT = GND 28 40 ns
torF-mIN oK S T T Vin =4V 80 110 ns
ton-max I K S T fow = 400kHz , Rgr= 40.2kQ 13.3 us
R
Tep - 5 W RE 155 165 177 °C

R IRAE 156 °C

(1) MR
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6.6 HLAIR:
BeAE S AU, B Vi = 13.5V.

0.9 2
| — VFB
0.85 < 16
2
© 5
[*]
S 08 o 12
:
i 2
» 0.8
0.75
0.4
0.7 -50 50 100 150
-50 0 50 100 150 Temperature (°C)
Temperature (°C) EN = 0V
K 6-1. KAt &
E 6-2. RWTEAN T
1.6 4
— EN_UVLO_R — VCC_UVLO R
— EN_UVLO_F — VCC_UVLO_F
1.4 3.5
s s
o (@]
(o)}
g 12 S 3
o 5
> Q
z o
w >
1 25
0.8 2
-50 0 50 100 150 -50 50 100 150
Temperature (°C) Temperature (°C)
A 6-3. A UVLO &l 6-4. Vcc UVLO
2.6 420
FSW |— FSW
~N —
L 24 E
= < 410
3 >
c 8]
g 5
o =}
g 2.2 S 400
o e
- ()]
ey
& Z 390
7]
1.8
30 60 90 120 150 380
Temperature (°C) .50 50 100 150
&l 6-5. fgyy 2.2MHz Te mperature (°C)
& 6-6. fgyy 400kHz
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4 9
—— VIN_UVLO_R —— HS Current Limit
— VIN_UVLO_F —— LS Current Limit
3.5 7.5
/ —_
— —_— T < ——
2 — g —
S E
> 3 -2 6
= €
Z o
S 3
2.5 45
2 3
-50 0 50 100 150 -50 0 50 100 125
Temperature (°C) Ambient Te mperature (°C)
& 6-7. V)y UVLO & 6-8. 4.5A ELJFR#]
6 5
—— HS Current Limit —— HS Current Limit
—— LS Current Limit —— LS Current Limit
\
55 4
s T 2
E — | E
3 5 43
€ €
o o
S S
(@] e O
4.5 ] 2
4 1
30 60 90 120 -50 0 50 100 125
Ambient Te mperature (°C) Ambient Te mperature (°C)
6-9. 3.5A BRI FE 6-10. 2.5A HITRI
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7 VE4HE A

7.1 b

LM656x5 JE R Mm% . K EMI [ RFEHE R . XA T E 3V 2 65V (70V <100ms) 1) 5 A
FLIR LR Y T, SR AL AT I 5] Bk 3.3V/5V [ s fr H Fe IR B AT R i

FL AR A 1 404, $5TC 30ns ML 7Y i k0 BN (] |, RTTE A0 Sel sl e bt |, SOt pRas R A ma v DL K H 6 i £k
IR BB o SR e e e ) () B S SR BT B R AN SRR 75 A e Lb | IR SRR & Bl PR . 2R SRR TE 7
B AR S SIS LT AR Y .

g B E TR R M PR AR i 8 77 AR FE N FLR S, R AT AE i e kIR g AT, @A RT S,
Al LUK LM656x5 1% B N7E[H E 400kHz. [HE 2.2MHz 5iM\ 300kHz 3] 2.2MHz 1] X FiztT. S AHME M
AL ARG TR BRH 7 R, ] 5 RRR FE R B Y Rh B Rl A Ak D e U .

LM656x5 it B A K EMI. %S a3 LU R

A AC B AR 5] £5% B8 +10% XUBEHLE SR (DRSS) Bk

HEFR 5| 73 BiE mT 58 K PR JEE 92 2 e s 2 v Je%

EE T AR T AM JC28 B AT (AR VE N ig 4T

Al @ 5] G E A shel FPWM #538 , J-BAg 4h et eh [ 25 Thie

TR St T LY A o o AT At AR 1 R A EMI GRS i 1 75 5K

N T AE W] EEPEUR AP B A8 A Z AR, LMB56X5 12 B SRR HE Myt 5, A5G bR T S 1A AT I A
I, SCRPGSAAR I .
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1<}
7.2 TRETTHEE]
VCC BIAS
! !
T veo 11
UVLO
— CLK OVLO
MODE / MODE / PLL and i
SYNC |: SYNC P OSCILLATOR [—® CLKOUT I_] VIN1
Detect SLOPE VIN
A A COMP UVvVLO
AN RAMP LDO
TSD e[ ] VIN2
Frequency
SPREAD Foldback
7| SPECTRUM
HS UVLO 'l:] BST
HS Current i
Sense
=
PWM
Comparator
3
+
|
HS and LS
Current E
Control ]
LS Current
Comparator
+——{ Isw1

Bandgap '— VReF
h
+——{ Jsw2

>
+
S
System EN
Drivers and Logic

Internal EA  ——
I LSitM | Soft Start
ZX Current

FB Decoder Comparator
3.3V, 5V — BIAS :
q

FB [ F— ADJ

_
T4T

PG []—L
L co pPaGat UVP / OVP
mparators, -t

E De-glitch CLK

1 Filters, and
- Logic *

LS Current
Sense System EN T)

¢——1{ ] PGND1

+——1{ 1 PGND2

EN Control |——— System EN

EN
uvLO

EN/
UVLO L

LT

.1};
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7.3 FRMEULEA

7.3.1 i B FE

LM656x5 H.A7 Al i id 51 B35 (14 [ o it Al Pl o o o Y P I AR S A I RS AREKT , Bth iB Is Hy FB 5
fRIEFE . K FB S BNER R GND DLEF [ E 1) 3.3V farth , BUERES] VCC LLIRARE E 1) SV farth o eF [l e i
HLEAE U | BIAS 5l E Had e 3052 R 28 M oo B80T, BIAS 5 I & 45 e 28 14 515 B0 26 I 9 ¥
BRI AR atm A BRI, T AES LDO @i sb gl At i, DRIMAE [ 52 i B X Tevh e T SE RO DRe I8, (B
A DA AT R AT R . A 8-2 P, K BIAS % VOUT.

R 711 i B EIERE

FB VOUT
Fi¥E GND 3.3V
fitZ vCC 5V
BB SR A (8] 7-1) ADJ

FE] s AR, AR AR A FB S [ S A% . H BB AR A IS A5 1 T 7 e PR
0.8V AT AT . AREMIER , WESHE 7-1.

FB

§ Rres

— AGND
B 7-1. BE AR RRE R
WY F N Regr (8, T2 1 4% Regg MME . BfESSE SR Regr MMEFRMHIZE 100k Q BLHEAK. BKHIH

BHAE % 552 3] PCB b i 8575 Y 3 B I FRIAL I FEMA |, S L8 FLIA AT RE 2 S8 P 7 O HH L o FE AN FEAE L 22
PCB i I HITE L T, ik K2 M Q (18 RT3 A U LA

08
Rppp = RpBT X 57 — 08 (1)

FERLIENR | 20l AR R T P R R R R B B B R LA B A R R A RN o R I AE T )
CEFEUEVE AL AR PR L 506 3% Crp MIBIUME .. WSRAETF R INE AN BELFE | 15 7E PCB i J5 ih iz L 28 2e B 1
— A AL

7.3.2 EN 5/ BIAT V)y UVLO /%

JRENAN ST EN RIS 2N B E BE o VR R A1 I 4 A TR I 4R AR Y S A R R BUE
(UVLO). Tt KT Ven tr r IR AT SE 20 8805 , (88 0F2E N R SO a6 808 s 3. 249 EN AR T
Ven_ TH F IR 245 LEJF R IFRE A SCHTIEEE , BERT VIN SN LR /N T 0.85 n A (KM ) o WRAFZILTRE |
EN BT IEHGER R VIN. HREASES , BONMERESI B 20 g F. M EN BIEL OB W] 78 i R 3R
]
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VIN

§ RENT

EN

§ RENB

K 7-2. fF EN 5| VIN UVLO

ESERERIL R | AT 20k Y IR N UVLO MR IR A ML, 2 T TR TR P 35 1
P e 50 23 K T 5 O N PR . 77 DA P 7-2 o FL K S BUAM UVLO . 48 S 04\ i JE A
15t N Vo » TIEIFHUE N Vorr. BRI | 4K 58P UL AUR TN EN BB (e ke)e AT
10k 150k @ 2 [ Reng (2 AT, AU , MR 2 142 Reny , FEE TR 3 14 Vorr.

VoN
RenT = RENB X <—VEN_TH_R - 1) )
Vern = V VEN_TH_F 3
oFF = VON X ( ey i R (3)

Hr

* Von =ViN FilHIE

* Vorr = VN KIT LK

7.3.3 HALFE

MODE/SYNC 5l — "2 Dhfesl |, A TRCEZATHA |, HHEIMBEIEE SN Wi 5] 5k 3)
FEIWARACHE , WA H AN BT . iRz 5| ER 2] VCC. IK) 238 v i T B 5 MR IS i =] 20
%545 32 7E FPWM R R TAE.

x 7-2. FEREFE
MODE/SYNC R BRI 27
GND i #5385 A HLF EE) J& FRifE £5% DRSS
49.9kQ % GND FPWM %M % +10% DRSS
149.9k @ % GND EE) 3H %% £10% DRSS
VCC 4 8 Bk )y iy LS FPWM JH bt £5% DRSS
mEA RS FPWM J& 2EF

B E N E S U oy FPWM AR 20 55 0K 51 B AR FE P BX B0 A iy - B R % R P R 5 . 8- M FPWM H4
N HE B AT B 5 N S B IR E R P EE I R R P E S HERE , BHERE LR E VCC FE <
200 Q HPHZE,

7.3.3.1 MODE/SYNC 3|/ T FE$

LM656x5 MODE/SYNC 5| JHIm] FH 1K 4 554k 37 25 5 AN BhdEAT R 20 . R W ae nl il B 1D R & 22 5| R
SEHLED o 51 L RS A 2 s A . SYNC HIRIE BIME. Vinvope/cLking » A RERRA A FR [F] 28 ke R T 4% - #x
’J‘ SYNC ON Hﬂ(\/q]ﬂ] OFF H]](\/Eljj%éiﬁj‘]mﬂ‘gﬁﬁ%Uﬁﬂ: tCLKIN(TON) ﬂ] tCLKIN(TOFF)O LM656x5 ﬁ;’%ﬁ%fﬁﬂﬁl%ﬁ@fﬁﬁ
%K 300kHz % 2.2MHz (R4 4.
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R, AR RN 2 a2 5 A SYNC 155 o Wi A 5| Ak I A (a) it im0 JGvkes il 2] SYNC 15
Fo

Clock MODE/SYNC
Range

7-3. So¥{E ] MODE/SYNC 51 S35 ) s B Se 7 R
A — :4— teLkingrorr)

ViHmone/
CLKIN)

_ Vigmone/
CLKIN)

> t

|

|

|

I

|
teLkingrony — —

|

R TR R S P 2 A
B 7-4. #L3 SYNC I

7.3.3.2 [éh 8

BB ERAIFESE | RS EfEF. K% 2048 Mkt 2 /5 , W8 RE E NFDE SRR .
FFRACR AL, MO PRFFAAS | RICER ISR R 21T 5 [F20 % i 47 2 [ R 0 B JA oy el K B . A 3B
K AR s ket . SR IAEE | S L EAEIHN ST A DE BT FES S BT SW AT Sk AR
XN . HZHEE 7-5.

|
I
! Pulse Pulse Pulse Pulse }
|

}
Pulse 1 Pulse 2 Pulse 3 Pulse 4 [ [ } 2048 ’M‘ ’ﬂ‘ ’ﬂ‘ { [ — — —
N A Wy S W A W A S Wy A W A S W A Wy (S Wy S
e — | — —  — . o — e e o — —

Synchronization
i Spread Spectrum is on between pulse 1 and pulse 2048, ! . Also clock frequency matches the ! i isii
signal . F | q Yy | Phase lock achieved, Rising edges
there is no change to the operating frequency. At pulse | At appmx;?:é(ezn?ﬁifng& spread synchronization signal and phase | «—— align to within appmxima‘e|yg45ng no
1 3
|
I

4, the device transitions from Auto to FPWM mode. | locking begins ) spread spectrum

[\ L

SW Node ’ i

A A e B AR U AR TR W R W R

[

FEHS 4 Mkt b, RIBIFEDAE S . KL 2048 Mkt )G , FPESHERIFRTED | T IREAR MBS | SRR

Py

rE o
& 7-5. [P iR

7.3.4 A HE

RT SR AT ECE (. 5] BIAT LLUZERES] VCC LLSZIl 400kHz TAESIZ | AT LAsEH LSEHl 2.2MHz TAEMiZ | 1
AT LA e e B B TR TAEMIR 1SS E 7-3. EEE , WS AR @R, LM656x5 2k E N
400kHz 8% 2.2MHz. & 7] [\ i% 5] B o Bk b A5 5 Doss il [F) 20 . iR {BEFD |, ESRA 7.3.3.1 H1[1) SYNC/
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MODE 5|/, JHid7E RT 5 A1 GND 2 [a]5 8 — /M HEBEAS , Al PATE 300kHz 2 2200kHz Ju il Py % H e 5 R 4T
IFE. TES M TFER 4 FE 7-6,

Rp(kQ) = % - 0.633 4)
B, %F fgw = 400kHz , Ry =40.37k Q , KAk # 40.2k Q HHFHERAFE F FcBEiT iR 1E

55

50\
45\

40

35
30 \

= \
=
& o5 N
20
15
10 B
\\
5
02 04 06 08 1 12 14 16 18 2 22
Switching Frequency (MHz)
7-6. JFRHAE L RT [AHR R
R 7-3. FRMEHE
RT FERHIR
VCC 400kHz
GND 2200kHz
RT H#H L% GND 300kHz % 2200kHz

HER , B e LR e VCC FHE <200Q HFHES.
7.3.5 XUBEDL#47 (DRSS)

LM656x5 fie it XL e St (DRSS) ThE , I #E FE 5 v il N AR ALY KD EMI. DRSS Tl RERH KA = A1 1 1l i £&
( ARVEERSE ) b5 AU A BB LA ) A 2 5 O A R ) B o 7 AR ety v B PR RE , e SBEATL R 4
i R R PR RE .

BRI = fy R ] ply 2 v S I S| R . AR AT ) 2R AE 12kHz PR 1 £5% YO Bl A 3T R ITS-ME | 1 FE Ak
R I 28 45 BkHz IR £10% JE I N3 R IF R .

JEATEI WG AR SN E S, UG REE A EUE 2 AR o A7 MbAr v B R A AN [F] A5 BER AN 1R 450
e MTA I HE R 7 58 (RBW) 13 E . RBW X RAPEREA M . #iltn , CISPR-25 Z3k 150kHz %= 30MHz it B A
9kHz 1) RBW. 4% KT 30MHz i}, Fi K RBW A 120kHz. DRSS HE4% I8 i AR AT = F 1 il A1 v 450 i 1A
BEMLIRS] , [ 2SR RBW MK RBW 444 R EMI PERE. (EMRMIEL (150kHz - 30MHz) # , DRSS DRg A%
SR GELZ L 15dB uV , FEEHE (30MHz - 108MHz) Hi] [k £ ik 5dB u V. 4B 5 H T MODE/
SYNC 5|t , DRSS Zhfgl w2k .
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ARt FUAE T U S 2L ) i ELAR L AR, DA ORI B3t 7720 Pl 1) foe/IMEL
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8.2 AN A

Pl 8-1 Al &1 8-2 735 Jeer 1 Ao FH v ifd i bt A i e it A I LMGS6XS ) S 7R 15 ) FL it o a1 15 A 45 R ob
MRTCHEM ARG SECT IEH TAE. (HR2 , X A0 f A Y i R et 1 B2 . AEONRIENTHR R, &
8-1 £k 8-4 24t 7 — RIINMHSHH A o . REF PR HERRREN I , A —Ead . HiE
B, RERP R T 12V I AR, B 24V Fith ) 36V HA L

L
Cn  Cur LM656x5-Q1 Vour
Vin o VIN X sw MM o
2 x4.7uF _— __— 2x100nF Csoor
I 4
EN BOOT 1| —~ Cour
0.1pF
f—— —RT e
| =
Connect as required "——: —— MODE BIAS
|
|
l— — —1 PG Cer — RFBTg
FB
Rres g
VCC GND
Cvee i i B
il -
& 8-1. Sk F LM656x5 7] 1% Hi B AR =5 5] 2 A P %
26 R 15 Copyright © 2025 Texas Instruments Incorporated
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Vi o SN G N LM656x5-Q1 W be\ VOOUT
2 x4.7uF l 2 x 100nF EN Csgoor
BoOT [—— | Cour
0.1uF
— : - —|FB I
|
Connect as required — —: —RT -
| —{mopE BIAS
|
I —{rc
VCC GND
Cvcc l l
1uF I —
Bl 8-2. 3K LM656x5 1 xe i ) e AR o il L A P
& 8-1. [E EH e AR S S R AP BT
e R PR FB LM6xx25 LM6xx35 LM6xx45
L cout L couTt L cout®
3.3V 400kHz GND 8.2uH 75uF 6.8uH 94 uF 56uH 1M0uF
3.3V 2200kHz GND 1.5uH 20uF 1.5uH 25uF 1.0uH 30uF
5V 400kHz VCC 10uH 50uF 8.2uH 55uF 8.2uH 70uF
5V 2200kHz VCC 22uH 150 F 1.5uH 20uF 1.5uH 25uF
(1) iR, #HEITT COUT I N MR M i 518
3K 8-2. LM6x635 £ F] IR % i i AR T A8 RS o
I R ik L cout ™ Regr Rres Crr
3.3V 400kHz 6.8uH 70uF 100k Q@ 31.6k Q 10pF
5V 400kHz 10uH 601 F 100k Q@ 19.1k Q 15pF
24V 400kHz 470 H 25uF 205k Q@ 7.15k Q 10pF
3.3V 2200kHz 1.2uH 30uF 100k Q@ 31.6k Q@ 5pF
5V 2200kHz 1.5uH 20uF 100k Q@ 19.1k Q@ 5pF
24V 2200kHz 56uH 10uF 205k @ 7.15kQ 5pF
3K 8-3. LM6x645 7£ A] % H H B B T B S R AR o
Efaad: e R L cout® Regt Rees Crr
3.3V 400kHz 56uH 80unF 100k Q@ 31.6k Q@ 15pF
5V 400kHz 82uH 70uF 100k Q@ 19.1k Q@ 15pF
24V 400kHz 22 uH 30uF 205k @ 7.15kQ 10pF
3.3V 2200kHz 1.2uH 40uF 100k Q@ 31.6kQ 5pF
5V 2200kHz 1.2uH 30uF 100k Q@ 19.1kQ 5pF
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# 8-3. LM6x645 7E ] {f % H f B T S RSN ol (&)

B E PR L cout® Regt Reeg Crr
24V 2200kHz 56uH 10uF 205k 2 7.15k0 5pF
F 8-4. XEF T &y YA B B ) S RSN
it R FrH B b3k L cout (™ Regr RreB Crr
3.3V 3.5A 1100kHz 3.3uH 45uF NiEH ANEH ANiEH
1V 4.5A 500kHz 22uH 550 F 100k Q 402k Q 25pF
12V 3.5A 1100kHz 6.8uH 15uF 100k @ 7.15k Q 10pF
16V 3.5A 1600kHz 56uH 10uF 100k Q 5.23k Q 5pF
8.2.1 i ER
PURIRBIARPE R 8-5 H U RIAE St T P EA I & rH i 2
K 8-5. EH BT SH
e ~BIE
R 24V ( HBUE )
i LR 5V
I KK HH HLAL 0A & 3.5A
TF AT 2200kHz

8.2.2 AR T FE

DA B & A T 1A 8-2 ik 8-5.

8.2.2.1 il WEBENCH® T.Efllg el it F R

Al A LM656x5 #3431 B WEBENCH Power Designer 61 52 il % it 5 %

1. EEREARABE (Vin)s B (Vour) A% R (lout) 223K

2. (RS RAL , ARSI AL, WACR . SRR AR A

3. CRAERRIBOT SEMAES (TI) HAd TAT B R TT ST B

WEBENCH Power Designer $#2{t 1 € fil [RELE] , If-27 41 1 S R T E B B0 I ki o
FEZHAEOLT , ATPAAT UR A

o BITHAMR, WEERPIE LKL R TERE

o BATRVERETTE , TR IR ARIAE BE

o OFE I R IR JR 7 S LUK ] CAD s (R i

*  {TEN PDF %8 HR &5 IF 5 [ 3t

AKX WEBENCH T HHEZEE , 17 www.ti.com/WEBENCH.
8.2.2.2 I RPER

PRI FRAA I T DU B e R A AR BT RS o BURIIIT RIR RR A BN R |, W 2 e s 1 &
GEACER . AL, B BT RAIUR ST VR FT N (K HLURES A B4 DLAS B A BETE AN 22 o AEA R F 7R ]
e, IEFRIIMIEROY 2200kHz. AERXFPELLT , RT SRS GND. A REZTRAER |, 51 7.3.4.

8.2.2.3 W AT BRIE s ) L RS FB
UGl FB 5| &S] VCC 51, A A i e i e PR A O it FL R B BN BV

R EAE T 3.3V B 5V s, U ZBUASE T R AR OUT e R Al Y A
FB 5 [EERE— Mooy ds , Ty REa 6 A5 A2 6 I T8 52 70 I fE .
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0.8
Rppp = RpBT X 57 — 08 (5)

100KQ > Rpgp||RppT = 4kQ (6)

R, HHEA 6 8 Regg M1 Rppt HIFFERA A UK T 4kQ H/NT 100k Q o Z FrbATE E RS |, 2R vEaE
P MZICE B B e A 3R] o] SRR I FB 51 BIEPIRZS , PLIERH & E 4 i B E AR 0. U ZIFE PCB A7 Ja) bR AT fE /)N
FB 51 0 2] 42 M i 1) L 25 o

U5 2Rk T A B E R, ) Regr = 100k Q Al Regg = 19.1k Q  [RI4E [ /2 77 F2 8 5 A5 A2 =
6.

Wi TREZHERE , 1ES R 7.3.1,

8.2.2.4 RIS EA

FEL SR T P R L A A R R L R RS R S . PR R T B AR A S0k FL IR I W 75 T 38 A R o A o K B L LR
BUEE 1 20% £ 40% Vull . 289630 |, H B B IR A BRARE 2 B K HH FE VR AE TE Y 30% .. 6125 21 Ha it IR )
T, BOK B S0 A 2 PR S K . BN S AR S BREAG FE  aUE H 25 19 SNR |, JF AT RE S 84
PR B I, HEBCRN T AR R ZE AR e SO R e B, Rt S e B . 2 N K gl /N T
PR B K AT G B N o S S FIR I VS B R B H R A E (. RS HR S e K Y FIR 2 B R
ENKe AR 7 H TR E bR

L=

(ViN — VouT) X Vout )
VIN X KX IouT — rated X Fsw

JrREa 7 PR AN R RN S (ER RN R AR SE R RN F IR, U AT DU R T
ERRIGEE . EAEMEOLT , RGBSR IR M AL . 1 KA S0 LI 2 PR B K
Fth i, BRI, AR FE 8 AR A L

I =1 1 . (Vin—Vour) X Vour 8
OUT —max = IHS —LIM ~ 2 X V| X L x Fgyy (8)

BARMEOLT , RS RATEUE iR 20 5 S IOT R R BRAE lhs.um — BRI RUST AT O RISt 7 A 6 i 40 1)
HURES AN AT, G LA R AN, A RCR R R — DN ARR R NE , SERECRR ETHRRE . BAARE
FL L B AL 5 A P I L R A RS, (LR T o RS 2 A P AU IR BT 2 v P o XM T AT RE R BOUTBUR . K
PR SR LA RE 0 RS B AR B RO TR , (EE W Lok WO BT SEAR AL 4G - By W BT i
A, FOVFAE—EREIE LR USRS OBIUE FE L. (EAE R T RZ) AMHZ B3R T, Bkl B B 2 1 AR AE
FEARFIEOLT , FL AR TR L IR/ T 3 PR B K VA HL R P A

N T BGRE ARG, BIBMEAS/DNT IR 9 hag I E . MEREE M T 50 5 2 AR AR AT TAR 2 AF KTk
25T 50% S .

Vout )

Lmin = M X Fow

He

o ST 2.5A #1F, M=047
s X}F 3.5A %, M=0.35
o XFF 4.5A 2, M=0.29

B K FL L 52 31 P A 3 1) IR BRAT T 5 B /S FEL ST R PR ). ARIE 2SS, AEIERIEOL |, S/ RER AL
FLRLAL AU D T A A B R AIUE RN 2 10%.
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MFARG], B AREN 24V, TN 7 SHEMEN 1.7 uH (T —MrdEE 2.20H, 80, ATRUEHIER
8-1 4 12V H LAY g N\ v SR e 6 B IR 1B

8.2.2.5 fri A ARSER

LM656x5 #5411 H yii s s il 7 2 o V78 T it AR Ja N IS AT i H R B A S PR T kR S EOR RS
P A RS RSO . SE T S BRI SRR 8-1 238 8-4 HHI{E . IX e 14 AT AR A
R BT SR AR AT N3 . JER , BSOS R R S T R R B R A A B A . A, AT
VA R, PTRAE ] Crp FAA 25 RACAL IR RS 1 RE

TR ARG, BefH 7K ESR B, MmT UAEH #2510 A5 F2 11 4 58 o T 8k iz el ig
EAH

~ Al
Vy = 8 X Fqw X Cout (10)
(VIN — Vout) X VouT
Al= VIN X Fgw X L (11)

SR b, A R A T A I SR A AR A P P R AR K e A7 R A A B R P 98 A T 45 BT K B
M7, L IURAAE N N R SE . B T a5 B4t r7e 4k, 5078 it o 1) /N R g e L A A8 AT B T
BEAR e S . AnF 22 100NnF S A /N 58 ROST B 8 FU A a3 1A B T 030/ H ri JRR s T P AR 2 A RO B
i Hh R

At PR B KB A AR PE T HEL Y 10 5445, B 1000uF | PABINE 9. 5K it HL ARl 2 0 AR 28 1R R
ENAT O VA B R P A AR RS R o SR A P R B AR (R, DU AT AR 75 3R 3 A3 B ARE
.

PR BIRRYE R 8-1 fE ] 15 u F (it s 15104E , MoRGIRos B B il B B UE fT S i A 2 5
MfE . R SR BT AR R Wtk o DMERMEAT B AA X7R SR L A IFAE BV (i & HUE M4 15 u F [P #E
A ANHG. N7 EIARE N, AU R P BORIEA ARG . I ERnA AT RlE s Il R
Tl 7 it P AR B R M /PR EL

8.2.2.6 I\ AR EEL

B T RSO R R T e S AR B R R | S N RS AR IR N e R SR PR AR BEPTIR . R B A N g
K NE RN 2 x 4.TuF . ERBEE—MBCE — D EAER , FERERERZIEM VIN F1 GND 5], B4i%E
DN BT 5 B B RSN R W B 1% LA S E R N AR N B R I A% o AT DARE K% A8 DA Bh B N FELTER
AU, FHAE IR SR AR ON R . BEAL | AZIAE S N i R ] RE SR RS T AR AL B E — AN RS M RN 2
x 100nF (P& B8 . RN —MRE A EAESs , FEEEREFZEEN VIN Al GND 5. HIRER N
PR PN 0 ) 42 o) L R AR T TR A S K

TEARBIF kBT 2 x 4.7uF. 100V, X7R ( BELF ) MM EHEAESS . 100nF A A20H B4 100V H%0E B
&, HFHEH XTR HA .

3 R A A N i A T 5 M IR ) B A R A R . G SR K 5 R A 2o N B R R RS R B, BE
N EMI s | 0t iZ B A S A2 ESR A BT 400 4 N 3 AT AT H R S A e N R b AT AT
PR o A IRANE AN HE S 23004 BT A0 2 iy 2 AT 53 v BELTC 0 N LR 511 2 1 e TR R %
KREBHNTT R IR AP A N R 5% . 1% IR AT U85 7 AR rT AR 4 FE X 12 AT 5, H iR 4 )i
M RAE TR 2 .

. lour
lRMS ~
(12)
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8.2.2.7 Cgoor

LM656x5 5 24E BOOT 51l 5 SW 5] Il Z [A]3E 8 B 45 4% . MR A SR A7 I REE M T 923 MOSFET 1l
AR B 50 i LA R Hofth S B4 | B P . 5 24— 100nF IO PRz sl A o , RS0 16V.

8.2.2.8 /M UVLO

ERLEN R | fE NS84 R UVLO B FASFEI SN . o] U B 8-3 FF BT 1 HE B R il
EXFFR. SHEHEEIREN Von , MRETHIEIEEN Vorr. B5% , Reng FLELE 10kQ F 100k Q [yu [ ik
B, RERH R 13 R 14 11 Rent M1 Voreo

Vi

F{ENT §

EN

Rens §

& 8-3. 4N UVLO MR K% E

v

RENT = RENB X (% - 1) (13)
_ VoN

Vorr = VEN - L% (ven — g (14)

Hrp
* Von = Viy FilHE
* Vorr = Vin KITHLE

8.2.2.9 BEIFEEE

SAEAT IR WA A, SRR SR IBAT I TN AR P BRI o IR DR A B M0 e e 4 8 1) PR SR, P T v B3
Bl A b WAZIRIE (Ty) —IELEEE . DR LTI REAEL R o ya 71 PCB A& IR %. LMB56X5 1]
B A IRAL PR K9 150°C. X 2 FRIEIZF B0 HROR TR FER , MM PRI T8 i . et 15 feR T RS UL 1]
MIRAR . BRI AR L (Ta) AR R o ya (B & FRAREROCRT i LR o R DA P AR S0l 2 mh SR A £ T 2o A
LA R . AR e 2% i 2 P RN B P 5 BIE AT 260 F , DU RT DUREF A R A SR . B3, T DU 3
EVM DAVCEC P 75 R 2K, IF AT U3 B R0R . R ga MIEBE AN T W £-Z AR IC B #EHIEFF L
HFM R |, Adttasm 8 Kb ey b EX T8t A& TR, AN R A TERE . 2R PR E R
SEBRRLH AR SRAG I — AUREE KA FIETT . O Rogopoty M W gt e M HE R/ APEREFRA A . A IE
ZAEEMATTRERMM IR , WS W FFARIC HRHIFIR STt

loutyax = (T]Re_]ZA ) % (1 i1r1 ) % (VoluT ) (15)

i

L
n = MK
ARy p ——DKESH, B THZHER , Bl
ThEFERL
ORAE | iR
PCB M
A TR
BN BRGT AL R

LN
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© MBI R

P % A8 R 25 0 e B R A P AR IR A (B “HCWIR AL (DAP) ) $R At — MR8 PCB GV & . XA
R SR AL 7 ARG 25 45 BB 1 R I S g4z JF AL JUE R R3S PCB Bl b. 18 8-4 Rt T Royp 5
AR R A2 . B4 R T AN B T2 . TZEARE A 20z B, WEHR 1oz, iHidfE | BLEIE
vhge RS O T3 F B, AR 4s 8 S ) S B PR REBC T RIS B T A R 3R . Ay — Nl A5, EVM ()

AL R 58em? I, R o ya £94 24°CIW.

90

\
85
\

80

75

70

65

//

50

60
55 \

45

Rosa (°C/W)

40

35

T~

—

—

0 10 20

30 40 50 60 70

Copper Area (cm?)

& 8-4. B S HHA Z [’ K &
8-5 Al 4] 8-6 Fni EITE St 1 S B Ak BE A1l . edls 206 K% 20°C/W H R ya H AL

80 90 100 110

5

45
4

®
3

w

N
o

N

Output Current (A)

-
(6]

I
[ BN

\

o

20 40

LM65645

60 80 100 120
Ambient Temperature (°C)

VOUT =5V V|N =12V

& 8-5. #[EA — 400kHz

140 160

400kHz

Output Current (A)

5

»
]

. N w
- N oW o A

N\

I
3

\

o

20 40 60 80 100 120 140 160

LM65635

Ambient Temperature (°C)
Vout =3.3V V=24V ‘ 2200kHz

8-6. A\ &4 — 2200kHz

PAR B AT AR G d PCB B iH AN X 25 38 B ARG 58 R o g HUFE T
o At o FLIEIENL, F G E NI
o SfEEAR RS R SLI PR H LS B A g A2 77 T N
I b T TR A AN )
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8.2.3 /2

BRAEA AU, BWPLREMAEH - Viy =24V, FlEfind BB, BIAS #H:3] VOUT. T =25°C. Arf #idi
EAEAME EVM R4, 55 K 8-6 T/ BOM., FHE T M) EMI 3828 | 52 & 8-95 il K 8-96., it
HIH R G AT 7E 3% 8-7 HH ik %

100 100
20 T 2 e
AT api=
80 Tl 80
// LA //’ L AT
70 P 70 y
S £ 60
T 5
.E 50 _5 50 /
£ 40 e 40
w w
30 30
— 12V — 12V
20 // — 24v 20 — 24v
— 36V — 36V
10 —— 48V 10 —— 48V
0 0
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x625 Vout =5V 400kHz LM6x625 Vour = 3.3V 400kHz
] 8-7. LM6x625 (& — HEhKN & 8-8. LM6x625 (& — HEhEA
100 100
90 e ——— 90 HH
80 A 80 T Tm—"
70 % = mnlilinal 70 i AT N
3 i V" L /1 /|
E 60 /| / 2 60
> / / > /
2 50 / £ 50
£ 40 £ 40 ,/
w w
30 30
— 12v /]
20 — 24V 20 — 12V
10 — 36V 10 L1 — 24V
—— 48V — 36V
0 0
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x625 Vout =5V 2200kHz LM6x625 Vour = 3.3V 2200kHz
& 8-9. LM6x625 % — HaiER &] 8-10. LM6x625 X% — HEiER
100 100
90 /:/EE;;/ = = 90 /,:/_E;::_::E/_,
80 y l 80 L
/ A A 1 9%
70 i 70 Al
= A = ANV
< 60 ]
g 50 g 50
K o f
2 a4 2 40 /
w w
30 30
— 12v — 12v
20 — 24V 20 — 24V
— 36V — 36V
10 —— 48V 10 —— 48V
0 0
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x635 Vout = 5V 400kHz LM6x635 Vour = 3.3V 400kHz
7 8-11. LM6x635 3% — HENER & 8-12. LM6x635 3k% — Hali
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100 100
% e % P
80 el =T 80 B3 e T+
) L //’/,/ ~ ) | //” T
70 . 70 4 v
£ 60 / ! ] S /
e 40 e 40
w w
30 30
— 12V P
20 — 24V 20 % — 12V
— 36V — 24V
10 —— 48V 10 — 36V
0 0
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x635 Vout =5V 2200kHz LM6x635 Vour = 3.3V 2200kHz
& 8-13. LM6x635 %X — H 3R & 8-14. LM6x635 (& — H 3tk
100 ‘ 100
. T . =]
1 //"—_/ T 1 LTl /’/”_"- N
80 / T 80 /// // Ly L—
/ VT LA zdih
/] 7 70 1 /| d
- 70 /1 —~ /
S 1 9 1 7 A
S o yd < 60 / U
> >
e / Y 1 2 50 ,/
k) / o /
5 90 / S /Ly /
S £ 40 /
w /| w 4
40 / 30 |-A /|
30 / — 12V / / — 12V
4 — 24V 20 % — 24V
20/ — 36V 10 — 36V
4 — 48V —— 48V
10 0
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x645 Vout =5V 400kHz LM6x645 Vour = 3.3V 400kHz
& 8-15. LM6x645 3R — H 3R & 8-16. LM6x645 (& — H 3tk
100 100
90 . ~ 90
T 11T —— T
80 P //’ :— —1 ,,:::'\_/':E\ 80 1 o —':://—’ \__\,.\’_\\\
A AT K I A T
70 yi // // 70 i
g el | AU S e Al
g a7 g /1T
oy /| / > U
2 50 A S sl 1AL
% Vi % /
£ 40 / £ 40 L/ /
30 A4 30 /
20 / ,/ — 12V 2
— 24V — 12V
10 A — 36V 10 v — 24V
— 48V — 36V
0 0
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x645 Vout =5V 2200kHz LM6x645 Vour = 3.3V 2200kHz
& 8-17. LM6x645 3% — H BN & 8-18. LM6x645 (& — H 3tk
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Output Voltage (V)

TEXAS
INSTRUMENTS
5.007
—_ 12V
N —
5.004 ] -
\// \ — 48V
ME\\&
5.001 "
4.998 N y
NN
4.995 —i s
ﬂﬁ >
Nebe"
4.992
0.001 0.01 0.1 1 10
Output Current (A)
LM6xx25 Vout =5V 400kHz

K] 8-19. LM6xx25 R B FE A% — HIER

Output Voltage (V)

3.315
—_ 12V
= — 24V
[~ — 36V
3.31 SR Y
BN
FIINTNIN
3.305 § \\\\
N NN
\\ N
33 N :\\
N \Ss\
~Oa
3.295
3.29
0.001 0.01 0.1 1 10
Output Current (A)
LM6xx25 Vour = 3.3V 400kHz

A 8-20. LM6xx25 LB AR AL — HIERA

Output Voltage (V)

5.0025
— 12V
— 24V
— 36V
5.001 Y
\/
4.9995 /J_
M\ /
4.998 / } )
/ v,
I~ L 7 \ /""‘\/
4.9965 - p
N = L] d
I AN
\/ h
4.995
0.001 0.01 0.1 1 10
Output Current (A)
LM6x625 Vout =5V 2200kHz

K] 8-21. LM6x625 R B M7 # A% — B

Output Voltage (V)

3.301

—_ 12V
| —_— 24V
— 36V
33 — 48V
3.299 \\ ﬁ/
3.298 <
/ '
3.297
..///
mi
3.296
0.001 0.01 0.1 1 10
Output Current (A)
LM6xx25 Vour = 3.3V 2200kHz

A 8-22. LM6xx25 LB A ER A% — HIEA

Output Voltage (V)

5.012

— 12V
5.01 — 24V
— 36V
5.008 Nan — 48Y
5.006 \Q
\\
5.004 N
N
5.002 \\ N A A
5 N
N--
----W
4.998
4.996
0.001 0.01 0.1 1 10
Output Current (A)
LM6x635 Vout =5V 400kHz

& 8-23. LM6x635 R B M # A — B

Output Voltage (V)

3.323

—_ 12V
—_ 24V
3.32 Y
[~ — 48V
3.317 I~
3.314 ~
. \—_\\\\‘:
3.311 k‘\
. N
™ \\
NN
3.308 N NI
\\ \\:§__\
3.305 i NG
3.302
0.001 0.01 0.1 1 10
Output Current (A)
LM6x635 Vour = 3.3V 400kHz

A 8-24. LM6x635 LB A ER AR — HIRA
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5.006 3.31
—_ 12V — 12V
—_ 24V —_ 24V
— 36V 7 — 36V
5.005| — 4oy 3.309 \ Y
S S
% 5.004 f/ % 3.308 \\
g ¢ /) \ / "\‘\ g
(e} o
> / \'\ >
3 5.003 \\\ ) #;/ H / \/\'\U 3 3307 ’
E ~ e \/ g v 3 Y ‘Xf%
| A7 INASY Zi Ao
5.002 3.306 |—\—! A av
‘\/ NN el <
5.001 3.305
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x635 Vout =5V 2200kHz LM6x635 Vour = 3.3V 2200kHz
K] 8-25. LM6x635 L& fl fi A% — B3 ] 8-26. LM6x635 LA (1% — BN
5.013 3.32
—_ 12V | —_ 12V
501 | — 24V ~_ "~ — 24V
' \\:_- — 3,315 || A — 36V
| — 48V ’ ~ ™~ — 48V
< 5007 S T /\\::\ |
< < L
& 5004 i ,—\\ 5 ga1[ e AN SN
% - \\\ % ™ \\\\
z LN INONS U z N N
5 5.001 N N 2 3.305 - A
& N \\ N = N \\
=1 == > N,
(@) PN——_ o ™
4.998 = \
— N ] \§
NN 33 K
4.995 N W \;ﬁ §
4.992 3.295
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x645 Vout =5V 400kHz LM6x645 Vour = 3.3V 400kHz
] 8-27. LM6x645 LB FI fi A% — B3N ] 8-28. LM6x645 ZLEAI (1A% — BN
5.004 3.304
— 12V [~ — 12V
—_ 24V —_ 24V
— 36V | — 36V
5.002 — 48V 3.302 — 48V
S / S
(9] [0}
% 5 \\ AN ] //"’ LA %3 33
3 I oy < N
3 /'; S /\—-H
g Lo\ i N ~-::~~\::5?‘<\ #
—— L ~]
4.998 e 3.298 [+ ] R i
4.996 3.296
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x645 Vout =5V 2200kHz LM6x645 Vour = 3.3V 2200kHz
] 8-29. LM6x645 LB F fi A% — B3 ] 8-30. LM6x645 ZLEAI 1A% — BN
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100 100
90 Ay m——
% //—”““\\ 80 // /" —
LT TN~ ||
A1 L /:_ — T~ 70 /
< // /: LA~ R < V(I
S 80 £ 60
g il g /
8 A g /K /
£ 70 / S 40
7 =
w 7 / w / /
— P 30 / y
/// — 12v / /// — 12V
60 — 24V 20 W A — 24V
— iev 10 LAl — 36V
— 48v | T — 48V
50 o
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6xx25 Vour = 3.3V 1000kHz LM6xx25 Vour = 3.3V 1000kHz
& 8-31. LM6xx25 (& — HzhER A 8-32. LM6xx25 (% — FPWM 5
100 100
P ~ 90 T —=
__/—'—' L b— I L b
90 T — 80 /A
L~ ///’__/—\ NN /— J 4 7
80 A Al —T TN 70
9 T S / /
< A s 9 /
° 70 Vb © 50 /
g / g / /
60 % / )
— 12v 2 / — 12v
5 — 0 A2 -
—— 48V | T —— 48V
40 N—==55
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6xx25 Vout =5V 1000kHz LM6xx25 Vout =5V 1000kHz
& 8-33. LM6xx25 (& — H B\ & 8-34. LM6xx25 (% — FPWM £
100 100
90 e E——
AT Y // /’—_,/'::
20 pre = 80 >
e __//\\/'\ 1 N 70 /111
S / g @my S
; /, T LA muull ;
g f 2w
2 1 L~ K3}
£ 70 £ 40
w L
30
60 ) — 12v 2 — 12V
7 — 24V — 24V
// B — 36V — 36V
7/ Y 10 — 48V
50 0
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x635 Vour = 3.3V 1000kHz LM6x635 Vour = 3.3V 1000kHz
& 8-35. LM6x635 (& — HBhHE\ /& 8-36. LM6x635 (% — FPWM =
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100 100
90 .——”‘ TR 90 / ’:/ i T
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P ///,———— | T /’ / 80 I 4 / %
80 ikt 70
— /f//////’ — / /
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2 ///’ W 2 50 //
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50 30 %
7/ — 12V 0 / — 12V
— 24v 7 (inVd — 24V
40 Y 10 A / d — 36V
—— 48V A A —— 48V
| — e
30 o ===
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x635 Vout =5V 1000kHz LM6x635 Vout =5V 1000kHz
& 8-37. LM6x635 2(ZE — HBHER ] 8-38. LM6x635 2% — FPWM
100 100
90 e
T M=
90 TN 80 j
AT 70 ) A/
S 80 AL AN AT £ 60 d
> Vi >
2 /A / -1 2 50
Q [}
S /. S /A
& 70 / & 40
5 i /
/U 30 /
Iy — 12v yava — 12v
60 5 — 24V 20 y, — 24V
M1 — 38V V%% — 36V
48v 10 i 48v
l - Lt -
50 0 MEE===_C5
0.0005 0.01 0.1 1 10 0.0005 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x645 Voyr = 3.3V 1000kHz LM6x645 Vout = 3.3V 1000kHz
& 8-39. LM6x645 2(&F — A B ] 8-40. LM6x645 3% — FPWM =
100 100
LT TN 90 ‘:
I —IN\ / AT —=I
90 o e Al
LT ;_ //_\_’7 ,_:: 80 // //
Lot Ll Bt |
80 / //"—: L—T~1 mih 70 / /
;\? // j// ;\? 60 / /
s Vi s /
2 70 / 2 50 /
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0.0005 0.01 0.1 1 10 0.0005 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x645 Vout =5V 1000kHz LM6x645 Vout =5V 1000kHz
& 8-41. LM6x645 2(&E — A B ] 8-42. LM6x645 3% — FPWM =
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3.3115 3.3055
— 12V —_ 12V
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/\ —— 48V : —— 48V
S 3.3005 | 7 S h N
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0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x625 Vour = 3.3V 1000kHz LM6xx25 Vour = 3.3V 1000kHz
& 8-43. LM6x625 &2 A% — BN K 8-44. LM6xx25 L& F AL — FPWM =
5.0055 5.003
—_ 12V ™ —_ 12V
— 24V |l AN T | A — 24v
5005 A= 5.0025 i A Y
~~ U —— 48V —— 48V
—~ 5.0045 A —
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g 5004 g
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5.002 5
0.001 0.01 0.1 1 10 0.001 0.01 0.1 10
Output Current (A) Output Current (A)
LM6xx25 Vout =5V 1000kHz LM6xx25 Vout =5V 1000kHz
& 8-45. LM6xx25 &2 A% — BN ] 8-46. LM6xx25 Z&ZH A — FPWM =X
3.3005 3.299
— 12V —_ 12V
L A LM — 24V — 24V
32995 LT AN — 36V 3.2985 PN — 36V
. Sy - |1 R
; // B A \ 48V ; - | | 48V
2 N 2 3298 "
[0 (0]
§ 32985 N o ——0 G u /1
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- I — I
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o A INAT o N HEEN N
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Output Current (A) Output Current (A)
LM6x635 Vour = 3.3V 1000kHz LM6x635 Vour = 3.3V 1000kHz
& 8-47. LM6x635 Z& ¥ 12 A% — BN /] 8-48. LM6x635 &M A% — FPWM =X
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& 8-53. LM6x645 R B M7 # A% — B

& 8-54. LM6x645 2% #1712 /A% — FPWM %3
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Output Current (A) Output Current (A)
LM6x635 Vout =5V 1000kHz LM6x635 Vout =5V 1000kHz
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Output Current (A) Output Current (A)
LM6x645 Vour = 3.3V 1000kHz LM6x645 Vour = 3.3V 1000kHz
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| —— 48V — 48V
< 5.012 \ - - \\
b 1 S 501 L &
o 5.0115 Al > A~ LN // I
\ AN LA | s T /
S 501 z = S 5.0105
3 \ '/ / 3 --“""\ ~.\ /\\\
& 5.0105 HHIN\ o AL 32 y A T — QAL A
] \\\ N 5 501 o N
o 2N |~ o A
5.01 - — g 7] TR T T I N
N =N ™ —
5.0095
5.0095 K'/\CJ- N
5.009 I 5.009
0.0005 0.01 0.1 1 10 0.0005 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x645 Vout =5V 1000kHz LM6x645 Vourt =5V 1000kHz
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5000 5000 ™
Iy 111
1000 A 1000
N 2 N —
z o % 00 i
= 100 < >
2 z 2 /]
a3> 7 r/ % MW
g 10 0 g 10 =
Ty = i z
=] 7l o Y,
5 ‘A 5
e 0.1 et
0.1 — 33V — 33V
— 5V > — 5V
0.02 0.01
1E-6 1E-5 0.0001 0.001 0.01 0.1 1 10 1E-6  1E-5 0.0001 0.001  0.01 0.1 1 55
Output Current (A) Output Current (A)
LM6xx25 VN = 24V 2200kHz  [Hzh LM6x635 VN = 24V 2200kHz  [EZh
] 8-55. LM6xx25 FF RAZE 5 f R Bk B % R & 8-56. LM6x635 JF S 5 7 2 IR A R R
500 = 2250
A 1 [ R 7 (R BRA 1] N
100 2000 N\
N a N \ \\
T v T 1750 ~_
< 10 v <
2 - & 1500
[0) % [)
=] =}
g A § 1250 ™~
[T /- [T
2 Vi 2 1000
= 7 T 750
%) A (%)
0.01 ==t — 3.3V 500 — 25A
e e 1 et i e 3 e 31 e = [PV — 0.1A
0.002 250
1E-6 1E-5 0.0001 0.001 0.01 0.1 1 10 0 5 10 15 20 25 30 35 40 45 50 55 60 65
Output Current (A) Input Voltage (V)
LM6x645 VN = 24V 400kHz [ER5)] LM6x625 Vour = 3.3V 2200kHz FPWM
& 8-57. LM6x645 JF XM 5 i R A R R & 8-58. LM6x625 JF X% S5 BRI KRR
2250 2450
2000 \\ 2200
N N 1950
z 1750 z \\ N
> > 1700 N
g 1500 g I~
g S 1450
g 1250 g ™~
L L 1200
2 1000 2
£ £ 950
g ™0 & 700
500 — 0A 450 — 35A
] — 25A — 0.1A
250 200
0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 65
Input Voltage (V) Input Voltage (V)
LM6x625 Vourt =5V 2200kHz FPWM LM6x635 Vour = 3.3V 2200kHz FPWM
] 8-59. LM6x625 F XA S5HI B R A R R & 8-60. LM6x635 JF X% S5 BRI KRR
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2250 5.5
2000 5
T L 4
T 1750 A/
x \ ~ 45 7
> = / /
g 1500 @ A/
g g 4 /
g 1250 S // /
& z sl LA/
2 1000 2 / / /
S o 3/
2 750 /// —
500 — 0A 2.5 / — 45A
— 35A — 25A
250 2
0 5 10 15 20 25 30 35 40 45 50 55 60 65 3 35 4 45 5 55 6 65 7 75 8 85
Input Voltage (V) Input Voltage (V)
LM6x635 Vour =5V 2200kHz  FPWM LM6x645 Vour =5V 400kHz ~ FPWM
K] 8-61. LM6x635 J A 5% N\ HLIE (7] [ R &| 8-62. LM6x645 [k [Z454%:
3.6 1
/
34 09 //
32 VAT 4 0.8 V4
s / / S 07 //
o 3 () s
g / / 2 0.6
] = /
S 28 L 05
= B o . /
‘g. 26 8 0.4 ~
g2 s 7
° 2.4 5 09
’ — 0A 0.2 /
2.2 —— 45A 01 / — 3.3V
—— 25A ' — 5V
2 0
3 35 4 45 5 55 6 65 7 75 8 85 0.5 1 1.5 2 25 3 35 45
Input Voltage (V) Output Current (A)
LM6x645 Vourt = 3.3V 400kHz FPWM LM6x645 FPWM 400kHz
& 8-63. LM6x645 [ [&4%4: & 8-64. LM6x645 [ [%H [k
6 55
5.8 A
5.6 — " 1
5.4 1 1
__ 52 _
< 5 < g
T 48 £ A
S 46— - ) o1 AT\ A
O 44 5 : =
3 42 =
8 4 _% 1 1
3.8 — |1 //: LA - 12V
3.6 — 25A 0.01 £ — 24V
— )
3.4 — 35A — 36V
32 — 45A —— 48V
3 0.002
5 10 15 20 25 30 35 40 45 50 55 60 0.01 0.1 1 10
Input Voltage (V) Output Current (mA)
Vour =2V FPWM 400kHz LM6x625 ~ Vour=3.3V  L=22uH V=24V
] 8-65. JH A%t IR &l 8-66. I\ FLIF I — HEIEK
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10 55
//
pe ] AT LA
- ) /:/::’ .
< < ~
E p A /: § 01 L Egins
§ 0.1 // 1A § =
> . >
E / g‘ L1 P
/ 2 — 12V | | 1 — 12v
o — 24V 0.01 — 24V
. 74 — 36V — 36V
0.0 — 48V —— 48V
0.005 = 0.002
0.01 0.1 1 10 0.01 0.1 1 10
Output Current (mA) Output Current (mA)
LM6x625 VOUT =5V L=22uH VN = 24V LM6x635 VOUT =3.3V L=22uH VIN =24\
& 8-67. A\ HLIR I — H3IHEK ] 8-68. I\ FRIF LR — HEIER
10 55
/1
B! 1 o
1 /:/’
z “ 2 ~
~ -~ /1
g // e :/ E 0.1 d //:
=1 g =1 : ~
8] d 1A &)
5 01 o o b -
Q. Qo
£ o £ I
7/ AT — Jv 0.01 — —
/ - — 24V . — 24V
1A — 36V — 36V
0.01 — 48V F —— 48V
0.005 0.002 |
0.01 0.1 1 10 0.01 0.1 1 10
Output Current (mA) Output Current (mA)
LM6x635 Vout = 5V L=22prH V|y=24V LM6x645 Vourt = 3.3V L=82nH V=24V
& 8-69. I A\ FBLIRHLR — BHAIER & 8-70. TN FBIEFEIR — HAIER
55 10
P A 95 \\ — 5V
A 9 — 33V
/ A //// 8.5
1 = 8 \
z — z 75 \ \\
g //' Py £ 65 \\
= A = 6
3 o041 A A0 3 55 \
5 ~ 3 5
g £ 45 N
A H —_ 12V 4 —
=P — 24v 35 — —
0.01 A — 36V 3
’ — 48V 2.5
0.005 2
0.01 0.1 1 10 5 10 15 20 25 30 35 40 45 50 55 60
Output Current (mA) Input Voltage (V)
LM6x645 Vourt =5V L=82uH V|N=24V LM6x625 lout = 0A L=22uH
& 8-71. B N\ HEIRHLAR — BHAIER Kl 8-72. ZHIA BIFHER — BIER
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12 10
\ — 5V — 5V
1 \ — 33V o\ — 33V
10
. 8
< <
2 3 \ \ 27
= AN &
s 7 AN E 6
bt 6 N 2
g p— g ° \\
£ 5 S £
N ~— N [y [
3 N 3 AN
N — — -
2 2
5 10 15 20 25 30 35 40 45 50 55 60 5 10 15 20 25 30 35 40 45 50 55 60
Input Voltage (V) Input Voltage (V)
LM6x635 louT = 0A L=22uH LM6x645 lout = 0A L=82uH
&l 8-73. ZHHA HIRHIR — B Kl 8-74. ZHIMA BRIRHER — B3ER
100 11.51
— 24v
95 T 11.508 —_ ng
| 11.506 — 60V
///,/ //// .
—~ 90 L >
S AN o 11.504 L
P /////// 8 L
2 85 7 S 11.502
2 / >
Lo =
i 80 g mns
o
— 24V 11.498 7
75 — 36V
— 48V 11.496
—— 60V
70 11.494
0.01 0.1 1 10 0.01 0.1 1 10
Output Current (A) Output Current (A)
LM6x645 Vour = 12V 400kHz LM6x645 Vout = 12V 400kHz
& 8-75. LM6x645 3%%& — Vour = 12V — H3EX | K 8-76. LM6x645 LM f3RA%E — Vour = 12V —
BaiER
VAl Hiw = A | D _
ik i g o 1 N
ek 1 i !
TR 15 TEA P! TN 1T e B
VN = 24V Vour=5V lour=35A | 2200kHz Vin =24V Vour=5V lour=35A | 2200kHz
[ 8-77. LM6x635 45 EMI — 4Bk & 8-78. LM6x635 &5 EMI — £ £k
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Chamber @4-RDE-L 2025 Feb 12 10:29:28
° [

onductes RFI Uoltoge
- 2184

2625 Foo 12 18:33:50

CISPR 5[CUASSTS PK (2021D
P5{CLASS S Opk (2821)

& 8-83. i Bt — LM6x635 — FPWM

A= il | | -
= il B
= SHINR P il
s nsh] W il I
1 i | W t i
= uen%{t ] % ' %?‘ — - T
ViN = 24V Vour=5V lour=4.5A |  400kHz VN = 24V Vour=5V lour=45A |  400kHz
&l 8-79. LM6x645 £ 5 EMI — IE£ki% ] 8-80. LM6x645 {5 EMI — 1 £
v . U
10V/div
wf/%w H ﬂ H ﬂ ‘ « «
0 ! f 0
ZD\:S\;J/Tdiv vour,
o oy 20mV/div
2A/div 200ns/div
0 2u s/div
o . ;
VN = 24V Vour =5V lout = 2.5A 2200kHz
N out out | VN=24V  Vour=5V loyr=01A | 2200kHz
A 8-81. AT R — LM6x625 — FPWM . -
s ] 8-82. HLAIFF XYY — LM6x625 — H3)
AR : s
wo N e M
0 V_ - \/'
o Output current
e iy
20ps/div
0
0 o : Vin=24V  Vour=33V Igyr=0A & 2200kHz
Vi = 24V Vour=5V  Igyr=0A & 2200kHz 3.5A (1us)
3.5A (1us)

K| 8-84. EBES — LM6x635 — FPWM
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1
- /N - N
¢ Output current
v ] - J
20ps/div 20ps/div
0 - 0
VN = 24V Vour =5V  Igyr=0A & 400kHz V=24V  Vour=3.3V Igyr=0A % 400kHz
4.5A (1us) 4.5A (1us)
K| 8-85. /1 & BEA — LM6x645 — FPWM & 8-86. & BFA — LM6x645 — FPWM
oL I U TR I SR S
R oL

P et

vout .
2v/div 2ms/div
01

el I H AT

V=24V Vour=5V 2200kHz

K 8-87. B3 — H3b

IOUT =1mA

o T

vout
2v/div B
Inductor current : :
Ia/div : :
. © 4ms/div

VIN =24V

& 8-88. ja />l — FPWM

Vour=5V lour=35A | 2200kHz

| | +
0 | = short applied @lﬂ—»

vouT
2v/div

Inductor current
2A/div

40ms/div

ol A ([

ViN=24V  Vour=5V lour=0A | 2200kHz

Bl 8-89. i i B AR R — E 30

PG
5V/div

2v/div

Inductor current
2A/div

2ms/div

VIN =24V

2200kHz

Vour=5V  H3) |

8-90. HL FRIEMRZS

46 ERXFIRIE
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l? ) e
. MODE. | 4 10v/div
sv/div | VIN S 12v
[0 = e e Sv/div |
- . vout B S . el
10:1/2511\\/ : 2vydiv L /
: : \nduczl:;dc;:rrenl N :
Inductor current 0
1A/div 800ps/div
10ps/div wour
Vin=24V  Vour=5V lour=1mA | 2200kHz V=24V Vour=5V lour=1A | 2200kHz
& 8-91. R LA & 8-92. [ BFSMIKE
v
oz
10v/div v 4 P
" vout : 0 VIN
50mV/div 0 20V/div
Tduczt:; ::,rrent 24/div
0 : 200us/di o 100ms/div
LM6x635 Vour =5V lout = 3.5A \ 2200kHz LM6x635 Vour =5V louyt =3.5A \ 2200kHz
&l 8-93. L&LEkRS — A3 & 8-94. B — B3
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* 8-6. PLF HIZREIE ) BOM

L7 i FXA% 58 mpsDCR | Your (A ?g"ii‘u‘;ﬂﬂ“ﬁ ) T

LM6x625 5V 400kHz 10pH 0.03Q

LM6x625 5V 2200kHz 22uvH 0.02Q

LM6x625 3.3V 400kHz 10pH 0.03Q

LM6x625 3.3V 2200kHz 22vH 0.02Q

LM6x635 5V 400kHz 82uH 0.016 Q@

LM6x635 5V 2200kHz 22vH 0.018Q 23uF

LM6x635 3.3V 400kHz 82uH 0.016 Q@

LM6x635 3.3V 2200kHz 22vH 0.018Q 27 v F

LM6x645 5V 400kHz 82uH 0.016 @ 91uF

LM6x645 5V 2200kHz 22vH 0.018Q

LM6x645 3.3V 400kHz 82uH 0.016 Q@ 120 F

LM6x645 3.3V 2200kHz 22vH 0.018Q

LM6x645 5V 1000kHz 3.3uH 0.012¢Q

LM6x645 3.3V 1000kHz 3.3uH 0.012Q

LM6x635 5V 1000kHz 4.7uH 0.014Q

LM6x635 3.3V 1000kHz 4.7uH 0.014¢Q

LM6x625 5V 1000kHz 6.8 H 0.021Q

LM6x625 3.3V 1000kHz 6.8uH 0.021Q

LM6x645 12V 400kHz 151 H 0.043Q

EMI Filter : Input Capacitors
FBMH3225HMB0INT AN i
_ VE2 L3 VE1 XGL4030-152MEC I 5 5 VIN
T T l T
— S c6 =55 sov ! C1 Toov
p— e 2.20F ler 100V 22uF | 100 470F
o T?&“VF RS | ==Cto ooy =
) . ' : 100V i
aND : = = oD
| GND  GND
!
& 8-95. 2200kHz f¥] EMI Bj \ IR 8%
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EMI Filter

XGL5030-103MEC

FBMH3225HM6E01NT

Input Capacitors

P

8-96. 400kHz [¥) EMI # A\ 87k 2%

% 8-7 R R NGE T A PSR oTHE 1 s RN H i . S RUE S AR OUE A T Ty= 25°C BTG . /b
B (MIN) A KAE (MAX) F1 R R RS 36 T SR B PR AE Ty = -40°C & 150°C IR EVE B N I Ol & Itk 15

—=C10
100nF

100V

VIN

F—o

Cc13
100V
4.7uF

Py
J‘CH

100nF

100V c12

100V
47uF GND

TE X LR
R 8-7. WHI REHAMK
S8 A% B/ME R BANE YA
§ N Vin =24V , Vout = 3.3V, lout = 0A , LM65635 ,
Isupply BNHEIRER |5 oMbz 2.4 BA
Vout Vout = 5V Vin =7V £ 65V, lout = 0A &%, , FPWM -1.5% +1.5%
Vout = 5V Vin =7V £ 65V , lout = 0A EJi% , A3 -1.5% +2.5%
Vout Vout = 3.3V Vin =5V £ 65V, lout = 0A £jifi# , FPWM -1.5% +1.5%
Vout = 3.3V Vin =5V £ 65V, lout = 0A &3i## , H3) -1.5% +2.5%
Vin =12V , Vout =5V , lout = 1.5A , LM65645 , 95%
P 400kHz °
n EIERVE
IR Vin =24V , Vout =5V , lout = 1.5A , LM65645 , o
400kHz 93.6%
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HotRod™ and TI E2E™ are trademarks of Texas Instruments.
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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 ©)
@ ©)
LM65635RZTR Active Production WQFN-FCRLF 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 65635
(RZT)| 20
LM65645RZTR Active Production WQFN-FCRLF 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 65645
(RZT) | 20

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

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

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

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

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

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

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

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF LM65635, LM65645 :
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o Automotive : LM65635-Q1, LM65645-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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 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)
LM65635RZTR WQFN- RZT 20 2500 330.0 12.4 3.4 4.27 0.7 8.0 12.0 Q1
FCRLF
LM65645RZTR WQFN- RZT 20 2500 330.0 12.4 34 4.27 0.7 8.0 12.0 Q1
FCRLF
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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)
LM65635RZTR WQFN-FCRLF RZT 20 2500 346.0 346.0 33.0
LM65645RZTR WQFN-FCRLF RZT 20 2500 346.0 346.0 33.0
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PACKAGE OUTLINE

RZTO020A WQFN-FCRLF - 0.7 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
S
PIN1 INDEX AREA/‘ gg
1
1 (| 01MIN
}
0.01 -
o0 JT (0.1) A
SECTION A-A
| TYPICAL
0.7
0.6
f SEATING PLANE
O {o]
. 2X 45° X 0.294
4X Qs r N\ —ax 3% = ﬁ (0.21) TYP
45° X 0.282
| u s (0.18) TYP |
gz D @ ) ji ]
ax[1}——F > ‘ 1] 1]
|
2X AB ‘ i @ \1/ (0.85) [ﬂ
0.000 PKG ¢ —— — —)— ~—21w+—7A A 21:01  []]
|
x[05}— —F 5 - 1]
| | 1
x[——3/C A ) 1
2X| 1.5 F— — w 17 0.3
o ) () O (7L :
PIN1ID 20 & 010 [C|A|B
(0.075) DAP ¢ L 0.05® |C
—={0.95+0.1 f=— 16X 3
' 4228518/C  06/2022
NOTES:

1. All linear 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 thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RZTO020A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.55)
3X (0.15)
— 2X (1.05)

—— @12
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o
= 7=
\
@ — 2% (0.5)
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Ve

2 3X (R0.223)

SEE SOLDER MASK

2X(1.5) DETAILS

16X (0.6)

2X (1) — n r 1 ——
4 —— }
+ (0.79) 1 @ \< 2X (1.007)
24X (0.25) 2X (0.5) — —— 1 © ‘ (0.515)
} (0.24) ? ©)

(0.035)

(0.585)

iy

l
|
0.000 PKG ¢ —EE}« +é§»m (2.1)
[©
N

|
2X (1.5) — f
a7y — —- . 11| 4x0.625
(R0.05) TYP L_»f X 0575
L—» 2X (0.372)

~— (0.95) —=

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 20X
0.07 MAX 0.07 MIN
ALL AROUND o ALL AROUND
/
METAL EDGE | k
|
EXPOSED | METAL UNDER
METAL  The :’ﬁSOLDER MASK
EXPOSED ~~~_SOLDER MASK l ‘
METAL OPENING ! T\SOLDER MASK
\ ) OPENING
NON SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED)

SOLDER MASK DETAILS

4228518/C 06/2022

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.

{
INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
RZTO020A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

20

S
-~ O
—~ ~ D ~g —~
~L n ~ 0 ~
No n ook owN
— - o 009 — -
~—— = - 0O ~——
X X X X X9 X X
0N N N NO AN
|

3X R0.243

|

(7)) —— ;==
2X (1.5) ——

|
i 16X (0.6) —'——ﬂ——{ i

24X (025) 2X (1) — —(—*+—- [

[
v

|
T =

@ 22X (05)
':‘4 .

|
HHE O

(0.553) -
2X (0.5) % T . 2X 1.007
! O ‘ 21
o.ooopKGQ—F’:}4 - + F
— =
2X (0.5) —— o
i Ttk (0.905)
(0.588) -

‘ @
2X(1)74$ﬁ ﬁ\ TK+ @

2X (1.5) —— ]
X (L7) —— = } «Q» . 4x (0 625)

(R0.05) TYP

— 4% (0.575)

‘ 2X (0.372)
— 2X (0.9) —=|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

EXPOSED PAD 21:
85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4228518/C 06/2022

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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