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AJIEIE VIN 7>5 PGND ~ -0.3 72 \
ASEIE EN/UVLO 75 PGND ~ -0.3 72 \Y
AJEIE RT 7°6 PGND -0.3 72 \Y
ASEE BIAS 7°5 PGND ~ -0.3 40 \Y
AJIEIE MODE/CLKIN 7>% PGND ~ -0.3 55 \Y
AJEIE FB 7°6 PGND -0.3 55 \Y
B SW~PGND 0.6 ViN v
BT SW 25 PGND (i3 10ns #iifi) -5.0 Vin v
BT PGOOD 7% PGND -0.3 40 Vv
BT BST 75 SW ~ -0.3 55 \Y
BT VCC 75 PGND ~ -0.3 55 \Y
1R TERF OB A IIRE T, -40 150 °C
TR R R Ts‘g -65 150 °C

(1) TSk IER | RS OTEIL, 73 A 2O KGR EO KR L2225 ATReMES DY E, Tt i KER 13, ZRHORFIZB T, £
(X HESEEN RS | I RSN A BB R DMOVDTR D5 T ARG N ELKIIET 22 L2 BRI 26O TIIHY EH A, Tk KER |
DFEPHNTEH>TH HERBIESME ) OFPASN CTHEM T DL, TAAARFERITHEREL RV RIREMA DY | 7S A ZADISHEME, BERE, MEREICR A

ERIFEL, T HAAADFEMEHD D A REERHVET,

6.2 ESD 4%
f& Efr
AEEF L (HBM), ANSI/ESDA/JEDEC JS-001 #EfL(h +2000
Vesp) HEME — — - \
F IS AHEET /L (CDM), ANSI/ESDA/JEDEC JS-002 (= #EH#L(2) +500

(1) JEDEC ®OKF =4k JEP155 (2, 500V HBM TIIiEHED ESD HH 7 nt A TR ERENATRETHAL A ES N TV ET,
(2) JEDEC ORF=x |k JEP157 |2, 250V CDM Ti3EHED ESD EH 7 0 A TLERELEN A RETHAER TSN TET,

6.3 HERBERM
PEOER IR OB EFIPHAS -40°C ~ +150°C THHGA (FRICFR D72 RD)

B/IME RAME L 2)A
AJiEIE VINI@ I EE (100ms i) 3 70 v
A EIE VIN (DC) 3 65 Y
ANIIEBIE ENi J 2 (100ms i) 0 70 \Y
ANEE EN (DC) 0 65 \%
ANFEIE SRAT PG 0 30 v
AFJEE FB 0 55 Vv
AJyEIE MODE/SYNC, RT 0 55 v
TNT T Rpu(pG) 4 kQ
%g?’yf kaade Veu(ra) 0.8 30 \%
R E vOuT 0.8 v
HiA LM6x625 5 75 A
HI R LM6x635 35 A
HiJy R LM6x635 45 A
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PO TEE OTESPH S -40°C ~ +150°C THHHGE (FRCFLIR DR RY)
F/ME BAfE HAL
i EHEREF OB AR T, -40 150 °C
(1) HKEWEELETOMIEL, T AAOEERMO 1% KiEIH BRI ET,
6.4 2 (|CBAT S 188
FOSAR
B EFAE) RZT (WQFN) BifT
20 B
Reua BEATR DA A ~D B HT O 24.0 °CIW
Resa BEG D8 PHA~O BT (JESD 51-7) @) 434 °CIW
ReJctop) PR D— A (L) ~OFEHT 14.9 °CIW
Ress BRI A~ D BT 12.0 °C/W
Wir BEAERD_ BRI A~OFRE T A—5 1.0 °CIW
Y8 PR DIER A~ DT A—5 11.9 °CIW
Reuc(bot) BTN Dr—A (i) ~OEEHL 6.0 °C/W

(1) RERBIOEBORGHLIEEDFEMIC OV L, MEERBLIWIC o r — VO BGHEIEHEN T 7V r—ar J— B RLTES ),

(2) ZORITFT Roya PIEIIMMO R0 —T LD BIZO AN THY , %7 B AT 83 TEEE A, ZhHOfEIE JESD 51-7 (26t
THEINTEY, 4 J§ JEDEC £ E Tzl —val @3N TnET, ZORUTA—ZT, FREOT TV r—a THRLNIERERTLO
TIEHVERF A, 72EZIE EVM Rgya = 24.0°C/W T, sRFHEHRIZOWTIE, TR RBERIRE 127 a2 5 R TIES,

(3)  HEMLATTREBIMERIC OV TIE, LM6E5645 Gl Zotk = —H— HARIE BB CTLIZEW, BEEFHE SISOV TIE, MK BRIEE | &2
varEZRL TSN,

6.5 ESAENE

BHIZRRIR D72\ RD | A5 FRAR I DR E (E 2 A SRR ZE (Ty) #650H (-40°C~+150°C) I[Zbl-> Gl ASh £§, f/MEB L ORI
VL BRBR, B BR ORI B E SO THESIV OO E T, FEHEfIE Ty = 25°CICH1T Db — i i97a /3T A— S A EE R L
THY, 2% BNICOHRIESNTOET, FRIFEERDZRNERY LT OZ3 SV ET :Viy = 13.5V, Ven = Vine VouT =
3.3V, fgw = 2.2MHz

SR \ FRINEHE T
FHIR (VIN £2)
VINuvLo R VIN UVLO 25 BB AL v aL i Viy D325 BB (RENC3E). e = 0A 3.25 35 365 V
VINuvio F VIN UVLO 325 T3 ALy vai ¥ ViN DIEE T30 (BE4). lvee = 0A 25 2.6 Y
VINuvLo_H VIN UVLO EXFUL % 0.9 v
lo_sp VIN Do N o RS B Ven = 0V, Ty = 25°C 085 pA
vin VIN B> A&, AT 7720 Vpjas = 3.3V + 2% 0.83 uA
e S Bl PO o
IBIAS(FIX.3.3V) ‘BIA“S U ANJIER 3.3V EEH ST, AT Vaias = 3.3V + 2%, [ BIE—RA4). 8.0 uA
VTl
VN =24V, Vgas = 3.3V + 2%, T, = 25°C,
| Vin BEFEFO B FF 3.3V B, AT | gt ’ 21 25| A
Q(FIX-3.3V) o %
VTRl
T,= 34| pA
BIAS B> AR, FHHEREEZ: 3.3V 77, .
| R . =0. %. E—R 6.5 A
BIAS(ADJ-3.3V) A F T L Veg = 0.8V + 2%, H ) I v
Vin i EBEROA R, FHEERIHE7Z2 3.3V 7. _ _ o PR
la(ADJ-3.3v) AT L VN = 24.0V. Vg = 0.8V + 2%, H#EE—I 25 pA
A%—F N (EN EV)
VEN_TH_R AX—T NVBIELH EBRYAL T aLR Ven S5 B2 1.15 1.25 1.35 \%
VEN_TH_F AF—T WA Low AL aR Ven B T30 0.9 1 1.1 \%
VEN_HYs AF—T NBEDEATY A 250 mvV
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6.5 EXEE (FX)

FRIZRLIR D72 ERY | 4l BRAE SR B R &
I, BB, R BRI ORI S W TEESN OO E T, EKE(EE T, = 25°CIC

NG SUN

IR

3.3V, fgw = 2.2MHz

(T,) #iPH (-40°C~+150°C) (7= T S ET, e/ IMEF K OURKME
BT Db — KR/ T A— 2 LR R L
23 BIZO RSN TOET, FRIZFEBROZROERD | LU OS4EH3 %ﬂ%éﬂij—Vm =13.5V., Ven = VIN. VouT =

ISGA—H T AN B/ME  AEREE ROKfE| B
lEN_LKG ‘ AF—T N AN — & Ven = ViN 0.2 1.0 pA
PIER LDO (VCC )

N 3.4V S Vjy < 65V, Vgas = 0V 3.35 v
Vvee B LDO 18T
3.4V<Vgas<30V 3.35 v
=
Vvee-uvio R VCC UVLO b LD AL v aL XEC (KNS LA AL 22V, dvee = 3.20 35 365| Vv
VVCC-UVLO_H VCC UVLO eAXT YT R VVCC-UVLOfR KW TOEAT I A 0.9 \%
EEV77L R (FB EY)
Ve N7 4—R w7 U7 7L AT FPWM E&—F 0.792 0.8 0.808 \%
IFe-LKG T4 —R Ry B NI —2 & Vig = 0.8V, A[ZE—Vay 0.025 nA
RrB.seL-5v FB &> & VCC Do 5.0V [EE 7% E DT 200 Q
RFB-seL-3v FB t"> & GND O 3.3V [EE 7% EDHHT 200 Q
T ) BB E AR D720 D FB B
RFB-sEL- .
FB-SEL-ADJ DS FB HIEROT 7 L S 4 100 ko
Bl A BE (BIAS )
VouTaav) 3.3V EEHNET FB i GND |24 3.267 33 3333 vV
Vout(sv) 5.0V [EE H /1) FB X VCC |Z4#% 4.95 5 5.05 Y,
ZE—T 7 (SS V)
% ——7 L Hi B ZA T BRI E TS
tEN_HIGH %Z /v High BEAA T 7 PR COR Veg = VRt = Vmope = GND, Vgias = Vout 3.0 ms
. AND SW 7L ZINE Vrep D33 E RD 90%
t EBE Y 7 h AL — N E‘“ REF 29 5. :
ss B E B Y 7 hAS — MR R E OIS, 3 8.1 ms
BHHRB IOy
N B — N N — -
ls-Lm ;j VAR ETRREIR ASA ML TTY | e ot 0% (SRR R, 5.4 66 725 A
— L — 1 N
ILs-Lim » FAR L BAHIR, ASA L AT e FET 05U — IR 4.1 5.2 565 A
| W/NT =T 4 YAV TORNE—I A5 - s
L-PEAK-MIN DR 45A M)A ATy Vycc = 3.3V, tpulse <100ns H #E—FK 1.21 1.57 1.92 A
BKT 2—T 4 VAN TORNE— A5 .
I w = —r
L-PEAK-MAX DR ABA NI AT an Vyee = 3.3V, tpulse = 1us, HEE—FR 0.66 A
ls-Lm [ ATARETIRRRIR SSA RTS8 0% (315 48 545 59| A
— L — TN
lLs.Lm 3\/ PAR NL—ERHIR, 3.5A A F 7 1] FET 0L — 35 a4 485 A
BN a—T 4 FAINTORINE—IAH _ e
IL-PEAK-MIN BT 35A M)A AT ay Vyce = 3.3V, tpulse < 100ns, H#)E—R 0.80 1.29 1.58 A
BKT 2—T 4 YAV TOR/NE— A% .
I " = —F
L-PEAK-MAX DR 3.5A ML ATy Vyee = 3.3V, tpulse = 1us, HEE—FR 0.52 A
S O s 1 SF
ls-Lm AR BRI, 250 NAAT st 0% (RS 375 41 49| A
— SL— U A A7
lLs.Lm :y PAR SL—EHHIR, 2.5A M)A F 7 1] FET 0L — b 24 30 34 A
BT 2T FAINCORNE— A5 _ ]
IL-PEAK-MIN DR 2.5A N A AT as Vyce = 3.3V, tpulse < 100ns, H#)E—R 0.8 1.1 1.35 A
BRT 2a—T 4 FAINTORINE—IAH _ .
IL-PEAK-MAX B 2.5A M)A AT ay Vyce = 3.3V, tpulse = 1us, HEIE—R 0.43 A
a—HARABFHIR, T CTOBEFHIPRRN e RS
ILs-NEG-LIM A AT oae LS FET o7l FPWM £—F -6 -4.3 28| A
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6.5 EXEE (FX)

FRIZREAR D72 RY | 45l SRAE T HELE B RS B BRI (T,) #iPH (-40°C~+150°C) (Zb7z> Tl SN F4, H/MEB I O KIE
L BB BRE BIUWEHMBICE S W THESI TN ET, BEHEEIL Ty = 25°CIZBIT A5t — 7R R T A— 2 FEE A2 R L
NP EUR 723"% H E/JL:@%L*/%@I\:éﬂTU \i‘j—o *%(T_?Eﬁ@foﬁl/\ﬁﬁw)\ HT@%1¢75‘JE% éﬂij—ZVm =13.5V, VEN = V|N\ VOUT =
3.3V, fgw = 2.2MHz

NG R—H T AN B/ME  AEREE ROKfE| B
ILzcum Ersaxo &l RiE Vyee = 3.3V, HEIE—F 45 mA
N N 22— <
Viic FB L OBEREH YT ALviaLR ',';f;E\T A > 165ns, V7 hAS =T 0.32 v
thic_pLy ey =R OREIEE 64 YA
thic ey T—R DR 45 ms
2RT— FoF (PG EY)
e IR = 3 o e
Vpa.ovp-R PG /L3 H L)AL yL LR !;B I (FT28) I3 AT ARIE (HE) D 103 105 107 %
(]
e IR . 3 =
Vpo.ovp-s PG MBEENH FAWAL YLLK !;B RBIE (AT2) R AT ARIE (BE) D 101 104 106] %
(]
o PR . N = i
VpG.uvpPR PG IKEENLH EBSVAL v a/LR !;B B (FI) RT3 AT AL (HE) O 94 96 98 %
(]
- == PR\ N = e
Voo.ovp.F PG (LY E FAD AL w2k E/B BT (FIE) Fod A AT RAEE ([EE) D 93 95 o7 %
(]
VA K23 NS YA o
oG DEGLITCHE PG;% FR) TP TOTY Yy FERET4NH 55 120 175 us
PEIE
Eva 3 ST 1) w Sy
fpG.DEGLITCHR F’G Soh BN U TOT N FRET 4V F 14 2 45 ms
FEIE
VIN-PG-VALlD Fh7e PG Hi)Dfz/Is VIN VOL(PG) <04y, RPU = 50kQ, VPU =5V 1.25 \%
VoLps H) LOW /T loL = TMA, Viy = 1.2V 04| v
RON-PG PGOOD #A &4t IPG =1mA 40 125 Q
Ay F 7R (RT &)
fsw1(FPWM) AT 78 Ek . FPWM B){E Rgr = GND 1.98 2.2 2.42| MHz
fsw2(FPwm) AT 7 JE B FPWM B {E Rgt = 15.8kQ. 1% 900 1000 1100 kHz
fswaFEPwm) AL T 7 W FPWM Eh{E Rt = VCC 360 400 440| kHz
A4 (MODE/SYNC E)
MODE/CLKIN A /@ High L~ AL
VIH(MODE/CLKIN) R Z 9 - v 1.3 \%
MODE/CLKIN A 71D Low L)L AL-wis
V/L(MODE/CLKIN) R z ow s 7 0.45 \%
TCLKIN-RANGE(FPWM) 2.2MHz fgyy % 3% & 32 [a) 1 &) ik it e Rrt = 6.81kQ. 1% 1.76 2.64 MHz
toLkingToN) M SYNC (55 D F/NE LA IE 80 ns
toLKIN(TOFF) A48 SYNC {5 5D fe/ N/ L RIE 80 ns
toLKIN-sw-DLY CLKIN 75 SW ~D () -15 15 ns
FaT N Fo b ARINF DI
B A 0D = 8 A T NI S T - i e
Msstr E’ﬁ’; WD ZfWAST DT DIEBATR - | 1o ge o375 1 ~daik 8.5 %
= % =AY NS Fs R R s
Mssorr 1&’?7&1&@4ﬁ(BZZ’\/]‘7-L\PAH5(5\DH%E Ruope = 149.9k0. 1% 17 %
PR
fni-Lr A S A R - A Mode 132 T R ~HE#% 7.2 12 16.8| kHz
fmo-LF A URASTR WA - BESR Rwmope = 149.9kQ. 1% 36 6 84| kHz
5 [ B0 S 27 " ° = ) AR
Mss QH&@%M7/5’AM"W“”7A“’M RMODE = 149.9kQ. 1% 2.0 %
BB
Rps-on-Hs NAYAR FET A 56T | 00mA. V 33y 99 mQ
sw = MA, VBoOT-sw = 9-
Rps-on-Ls o—H AR FET A 4ik#1 50 mQ
toN-MIN(FPWM) I/ A R () FPWM:loyt = 0A, Vin = 36V, RT = GND 30 40 ns
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6.5 EXEE (FX)

FRICRLIR D72\ BRY | 2 BRAEI T HESZ BN EEE GBI (T) #iPH (-40°C~+150°C) (Zh7o»> THAISILET, R/ MER LU KK

(& BB, B BIROWRHRHBIICE SO TRESH COE T, IR Ty = 25°CICBIT Dl —fkiyie "7 A— S LB fEZ R L
EESUN ZS"% H E]/]L:@j%f%@\:éﬂf(/ \ij—o %&C?ﬂﬁ@iﬁl/\ﬁﬁ@\ HT@%1¢75‘JE% éﬂi’“}—ZVm =13.5V, VEN = V|N\ VOUT =
3.3V, fgy = 2.2MHz

ISGA—H T AR BAME  EEE O RKE| B
BN iR (1)
ton-MIN(AUTO) S/ T AUTO: oyt = 2A. V|y = 36V, RT = GND 28 40 ns
torF-mIN Fe/NA T ] Vin =4V 80 110 ns
ton-max fe KA fgw = 400kHz, Rgy= 40.2kQ 13.3 us
=)V Ly T
) xR ALy AR 155 165 177 °C
Tsp P vpwhF T )
HIFAL v a/LR 156 °C

(1) BEHIIVBESTWET,
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6.6 A=
FRIZELR D72 R | Vi = 13.5V,

Junction Temperature (°C)

Vout = 3.3V EN=VCC

6-5. 3.3V EE A

808 2
s
E
% 804 21 1.5
s = —
g a00 £ —
S —— (&} 1
@ o
= 3 —
3 796 »n 05
o
[
(5]
w
792 0
-50 -25 0 25 50 75 100 125 150 -50 .25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Te mperature (°C)
6-1. FmEBE EN =0V
6-2. vy NV ANER
4 5.04
< / 5.03
:% , ~ \\
5 g 5.02
(&) / =
o o
o 2 / z
7] 3 5.01
= —_ £
[} (@]
@
.g 1 5
(e}
4.99
0 -50 -25 0 25 50 75 100 125 150
-50 -25 0 25 50 75 100 125 150 Junction Te mperature (°C)
Junction Temperature (°C)
Vout = 5V EN=VCC
Vout = 3.3V EN=VCC
6-4. 5V EIE A
6-3. AU —F#ILEF 3.3V i
3.4 1.3
3.3 1.2
S g
g 3.2 % 1.1
2 £
> =4
(@] L
3.1 1
= Rising
= Falling
3 0.9
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150

Junction Temperature (°C)

6-6. UVLO 24/ R—7IVICLET

12

BRHI T B 70— RS2 (DB B A) #1E
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6.6 fARAIHE (Fex)

9 5.5
—— HS Current Limit == HS Current Limit
—— LS Current Limit —— — LS Current Limit
5
7.5 \\
z ] z
= — E 4.5
E 6 = \\\
£ 5 D
o E 4
5 3
O
3
3 -50 -25 0 25 50 75 100 125 150
-50 0 i 50 100 125 Junction Te mperature (°C)
Ambient Te mperature (°C) 6.8. 3.5A EEHIR
6-7. 4.5A EifHIR e ‘
5 240
—— HS Current Limit —— HS FET
—— LS Current Limit 210 — LSFET
\
\
\
4 180
< g "
rg E 150
4 3 % /
b 8 120
g [ L
3 90
60
/
’_/
30
1 -50 -25 0 25 50 75 100 125 150
.50 0 50 100 125 Junction Temperature (°C)
Ambient Temperature (°C) 6-10. LS 3L UF HS FET RDSON
6-9. 2.5A BitHIR
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7 SFHAEHBH
71 =

LM656x5 1. . mxhER, @ B, B EMI BEEa R—2D7 7 T4, ZhbDar "—#(% 3V ~ 65V (70V
< 100ms) DLW A EEFPHCTEMEL , & H HEEIX 3.3V, 5V, F/oid Al H ka2 TR T&E £,

RFW et/ A HER] 30ns OEFE—RHIET —37 7FvI2d0, @EEETOm AL, mdtE g, #h
FARBIONTA A X2l —al BRIBEICLET, /A R E72i3 i/ A7 RER 28 H B9 DB L 2R — R L7
WA Ay F U7 R BT B BMIIR T LET, ZOBEEIZLD, n—K X7 A RXUROa— LR 770 7R
L ¥l —al iR cE £,

DT INAAIL, EEREPEE I BREE CEMEL 72230 &L O AR A XD/ IMEEND ISR STV ET,
LM656x5 1%, RT b % f# I L C[E & 400kHz £/-13[EE 2.2MHz TEIES® 57>, 300kHz ~ 2.2MHz D A28 —
R CEMET DI E TEE T, WO B L E ki OB RHIIR T Rl BbE 5L T, §ihFE AR,
R ERIMETEET,

LMB56x5 (%, 1k EMI ZE XL CRREFESNTWET, ZOT A AT, IROIH7RFEHN G FNET,

o B—R EU TR ATRER: 5% 751 £10% DF 2T L T2 I ARG Mk (DRSS) B $AR ot

o BRI —TVDALE IR AR/ IMET DRI O L

o AM TV LD b L OVF o JE i HeE P T o Eh

o AERZ oy s REIMBEREE BT, BENE- I FPWM B —R &2 CHE R T RE

ZNHOBERRIZEY > — VR EZ DO FEiffiZe EMI R R 2 RN EIZ TEET,

ZDTNARZAGTMEZ BT 28R T T 5720, LMB56X5 [ K& LTca—F —li FAF &y r =V LT
BY,R—=FLYVOEEMEOR EE Ve Zd T NI T ED IR FTRET T,
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7280V IR
VCC BIAS
! !
« L1
UvLO
— CLK OVLO
MODE / MODE / PLL and J
SYNC I:_F SYNC P OSCILLATOR [—® CLKOUT \_] VIN1
Detect SLOPE VIN
W \ COMP uvLO
ANV RAMP LDO
TSD e[ ] VIN2
Frequency
SPREAD Foldback
71 SPECTRUM
HS UVLO ] BsT
HS Current i
Sense
-
PWM
Comparator
3
¥
|
HS and LS
Current 5
Control l
LS Current
Bandgap I Vrer Comparator
. +— Jswi1
+
> =
System EN
Internal EA  —— yeemER . ) —— Jsw2
LS ILIM Drivers and Logic
I ——— ] Soft Start
ZX Current
Fg g\icgeler Comparator
OV, — BIAS
FB [ F— ADJ "—i >
'_.
i
PG []—L H
L CompPaGato . | uvprove
rators, |
E De-glitch CLK
1 Filters, and
- Logic *
Lssiﬁ;r:nt System EN T
>
—T
EN/ L EN
UVLO L] UVLO EN Control ——— System EN

‘1};

] PGND1

+——1 1 PGND2
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7.3 BRBESREA
7.3.1 HEZEDER

LM656x5 1%, [EEH /1EEE—REAAHNEET—RFA2E L TEIR TELIENFB T, BEHIEEE—RT
X, HJ1EBJEIX FB B> CGEIRENFET, FB E°% GND 12855 L CEE 3.3V HJ123EIR 950, VCC |[THEkE
LCHEE BV HZBIRLET, EEH IEBEET—RERINT 5L, BIAS Bl Xl —XDOH ICEBEER L ET,
ZDE—RTIL, BIAS BV INLF 2L —ZDIFENL—TZHC, WEINSATA LX 2L —XIZABHEMELET, N
B LDO X2 DB/ NMEEENST-0  fEEME O E WA — RER 2 EE D EEE— R TIIRE TEXEEA
23, ZOWPEITFIEE—RTITHZENTEET, IR T LT, BIAS % VOUT IZHEEL £7,

= 71. HAHEEDRER

FB vouT
GND ~D %% 3.3V
VCC ~0 ki 5v

IR IE SR B L 2 (B 7-1) ADJ

A SIELEE—RTIE, VX2 —XOHIELEE FB B toMic o EasaEm LET, \PUEIX. B 1E
JEELF 2L —2D 0.8V EEV T 7L ATHASWTEHRLET, BHiOHMIC OV TIE, K 7-1 22U TTESNY,

FB

§ Rrss

— AGND
B 71. AIEN—2 a3 Y ORNBREDRE

%iﬁiﬁ’?@ﬁf? ?ﬁ?‘ﬁﬁ)jﬁé‘b\k f)ﬂft{ﬁ J:O'C PCB EDV— %‘aa;(;m@ gi%’x 7“?’@%72@ HE’JU)HjjT‘f
JERT T T LA RENER DV E T, PCB ORI — 7 BH A RWEE | AR OBIRERZ KB 572012 K
IMQ ETOEZEH TEET,

08
Rppp = RpBT X o7 — 08 (1)

LAl koTI, AT —REERATAHRIC, 74— R 74V —F av T oY aEfl$52L T Vv— i~ —T o F7-
IXARTIE S E A2 UGE CEET, Cpp O IEMEMEIL, B EFF ORI AL T 2R AR BRIV IR IN T2 D 03 il T, B
FEHROWTNNOEETHEIZSU T, Z0aryTodDi-d D7 L —RARNVA % PCB LA T UMIEELET,

7.3.2EN E>ELTV)y UVLO & L TOEF

BB E S v M EN AJNZIVHIENE T, 2O ATNILEREE DAL v a/ LR BB TRY . MBI
CCAMTT R RIBEZEN L TRIZDO AMEEERY 77 7 (UVLO) 21TAE T, Ven Th R ZB A2 EEZFIINT
He, RTNRARIFZERIZAR—T N2 KT ANAATEEBE—RICBATL, Y7 AZ— MM Z B T E3, EN
ATII3 VeN TH F & FHEIDE, LF 2L —2| im’ﬁvﬁ ZfE=1EL, VIN AJ1ER L 0.85pA (F KIE) Rl T vy ha
Uy B—RICBATLET, ZOBRENLEZWIA 1L, EN A% VIN ICEBHE CXET, 13— 7L v R7n—
T AL TIRBEIZIRDET NAANA T2 DD T, 4*—7/v%7n~%4yﬁ‘azbf;u\T“<7L:“é<b\o LFED EN ALwia)L
ROMEIZHOWTIE, BRBVFHEREZ SR L TLIEEN,
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EN

B 7-2. EN E>#Z{&> /= VIN/UVLO

A iZio TE, KT ANAZARWEIIH 2 TWDED LT /R D AT UVLO LV R LBEESNAZERHNET, 2D
BREIL., Rl — oo 7 FRITER S — 7 AV PREIC R WZEIZ D AT EEOFIROM LI H TEE T,
%H (FD UVLO 1E, X 7-2 IR T REIE AL TEBLITEET, KT AAZADBF L THANEIEE Von. 7 TDHA
7‘7 J—i;/ VOFF gﬁ@()\jﬁ—é— %f%fﬁﬁﬂ‘ét&) /\}— 'EE:{/IL X EN )\jj \—(llbﬂ%) E@(}IL (IEN_LKG) J:Uj(é%?“éﬁ?
MHVET, Reng PEA 10kQ & 50kQ ORI THALITZHY TT, WIZ X 2 Zffio>T Rent Z3HHEL, X3 &ioT
VOFF %%‘I‘%Liﬁ—o

VoN
RENT = RENB X <—VEN_TH_R - 1) (2)
_ VEN_TH_F 3
Vorr = VoN X | von T R (3)

ZZT,

. VON = VIN @&‘—:/j‘:/“

. VOFF = VIN 0)5’*“/?75’3r
7.3.3 E— FER

MODE/SYNC B 1%, BIfFE—FZi&EL ., SOIABDORBUE S DA EL TR T2~V F 77 7vay BT
Ty ZOEUREHESN D), BY v Low IZBREISNDE, v "—Z T HEE—RCTEIfEL£9, 2O 28 VCC
(RSS2, mYy 2 High IZBRBISIL TV D56 o3t rny s VY —=RZRBIL TWL5E, 33—
FPWM &—R CEIEL £,

£ 7-2. E— FER
MODE/SYNC F—F BIfE—RERE POVASINIS '
GND (Z43#& £7-13 Low (ZBRE) H &) 5N 2
49.9kQ %5 GND FPWM 5h 5N
149.9kQ 75 GND 5K %) 22h
VCC 12/ £7213 High 1ZBRE) FPWM EeE) %)
& 5D FPWM %) E22h

F A 2% HEVE—R20 FPWM E—RIZBATT 5101, B2 % Low 235 High [ZBREN T 27, REIE B4 %ET 24
ERHVET, 7/ 2% FPWM E—R)15 BEIFE—RZEBRIE 121, B % High 205 Low (ZBEEh 3572, FIHNE
BOREEEILTINERHVET, VTR ~DORERKEIL VCC ~D 7 LT v 712, 200Q K OEFIALETH
HIEITERLTLIEEN,
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7.3.3.1 MODE/SYNC E > #{4ER L/=Fil

LM656x5 ® MODE/SYNC t'> ZA FHL T, WEIRIRERZ SN 7 oy ZIZ[E§ 2283 CEE3, WEFIRERIE, 25
ERVTy DAy TV 7T HIETHRMITTEE T, WEFEW L ARG E Ny 7 SELI2E, B ofia Ty
VEBILED SYNC RIEAL > > a/LR (Vigmope/cLkin) & EEIDLERHY IS, /s SYNC A2/ SV ABLOA 7 7 Ov
Mg, FNZE teLkingrony BED terkinToFF) JVLELSTDHIVLENRDVET, LMB56X5 DALy T 7 Ei{EIX,
300kHz~2.2MHz D7y 7 LRI 22 &M A EET T,

SMERIFIHIE 7218, B O ORTEZITRICO A TELZLITERBL TIIZEW, B TIcRnEs5E, SYNC
B TEEE A,

Clock MODE/SYNC
Range

[ 7-3. MODE/SYNC E > Z R L/cREIASTE 2R RIERE
A —> :4— toLkingorr)

ViHMoDpE/
CLKIN)

_ Viymone/
CLKIN)

» t

ZORNZ, [FHIE FER T 57Ol BE R R R L ET,

7-4. {XRM/E SYNC ;&

7332/70vo0o0v%

HheRME SRR ESN=%, 7ay7 ays FIENBRASET, § 2048 SV AD% 7oy 7 B BT RIE &
ORIy 7E&NET, AT T BB DRSNS LRI, £D7ayy AT, T 74/ O B ECHEY
ET 28070y s A7V LRIBE B CEIET 280 7ay s A7 DR ORSITRD IR SR SV E
T, BTE5, FRITETEHNVRIHVEE A, FRERTRESN% ., 6 ERVEIM =y UM H B3 SW /—
R SRR TBEN, #10 AT TR TRES N ET, X 7-5 25 MR TLEEN,
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| |
Pulse 1 Pulse 2 Pulse 3 Pulse 4 i F;l:)lig F;l:)li; F;g;g F;g;? i
f —  — )  —  m—| | m—| H

Viiemo e  —  — =  — | S—  m— | —
Synchronization s 4 Spect bets se 1 and pulse 2048, | /
signal pread Spectrum is on between pulse 1 and pulse ' . Also clock frequency matches the
there is no change to the operating frequency. At pulse | At approxlmatf\y pl:|Se 20;8’ spread synchronization signal and phase

4, the device transitions from Auto to FPWM mode. spectrum turns o
SW Node [

o S

4 FH O IVAT, RIEHE S BHHESNET . 9 2048 /20, [RIWHE S IXFAM 2[R T, 7)oy F 7V —DFEEERL TElEEE
AL N E Ry 7L ET,

Virsyno) \ / [
oo \ / \ | \ | \ ) \ / \ / \ | \ \J \ i \

I
| Phase lock achieved, Rising edges
} «4—— align to within approximately 45ns, no
locking begins ) ) | spread spectrum
[ 1
I

AYaNRVWaUNRWANE

K 7-5. AAZ7OEX

7.3.4 AJBX A v F OB HEH

RT B NIf% EATRETT, 2D % VCC ITHH 9 5& 400kHz TEMEL . 7T RIC#ki 9 5& 2.2MHz TEIMEL £
7, £7-, #KHi% GND (285 3 5L Al ZEMEEI ISR E T DI EMARETT, £ 7-3 22 ML TLIZEW, #KPUEN
HELTEH AN 7258 . LMB56X5 73 400kHz F7-1% 2.2MHz ICRAZLICHEE L TLEEW, saHlf IR S5 B iy
T ZOE ANV BEHINT 52813 L0 TS, A0 E 2513, B3y 7.3.3.1 © SYNC/MODE
L ABLTLIZEN, RT B2 & GND EO I ABLE § 528 C, AT 7 8% 300kHz ~ 2200kHz @
#HiPH T TATEET, X4 LK 7-6 2SR TTZE,

_ 16.4
Rp(k) = s — 0633 (4)
72& 21X, few = 400kHz, Rt = 40.37kQ D6 b irV W MEEL T 40.2kQ FIAEIRTE LT,

55

50\
45\

40
35

30 \
25 N

20 \
15

10

5

02 04 06 08 1 12 14 16 18 2 22
Switching Frequency (MHz)

7-6. A4 v F VBB E RT L DR
RT13.AAYF U RABBROBRE

RT (k

~

\

\\\

RT Ao F T BB
vce 400kHz
GND 2200kHz
RT #&H10:5 GND ~ 300kHz ~ 2200kHz
FE) Ta—T 47 LIRNTLIZE N

TR ~DFREEI1T VCC ~DF VT v 12i1%, 200Q KiGOIBFANMLETHAZLITIEE L TSN,
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7.3.5 Fa 7/ S8 A INS FSAHEREE (DRSS)

LMB56X5 |ZIXT 27 /v T4 I A7 LML (DRSS) BERENHY | LW EIR S #H 2 7-> TEIRO EMI 2K
Liﬁ“ DRSS HielL, B E D = AR ER 7 a7 7 AL FEHEETITIEIL) & @B O A 7V BALO ST

BT a7 7 AN E B E DRI O T, KB = A 5 A T8I AR B E I Sk T fEZ 1 ESH, &
ﬂ&@7/5'$\ S VS I B R O ERE A ) R ET,

KRB D =AW ERT a7 7 A /VEe s TEIATEE T3, RO IRE LR 7 07 74 /uid, 12kHz D23 8 1%
AT T W m £5% TEEL  JEVWMK B E R 7 a7 7 A 1, 6kHz OB NI CAA v F 7 Bk %
+10% JEEALF79,

AT T WYEBUE, e s E B A LA mﬂﬂ.ﬁ— ML, TRX — O E BRI DT> TR T A2 L TREREL &
T, B T, BT LIS R D AT NT b T F T AW Ot E OHHE (RBW) Of% 2 ZsRL TV E
9, RBW [ XA N DEE OPEREIC B % R IE L £4, 72821, CISPR-25 I, 150kHz 75 30MHz o J& i 45 1k
T 9kHz ® RBW Z % EELET, 30MHz #8228 O%54 . z\%f; RBW % 120kHz ©9°, DRSS (&, {&J&#
¥ = AR ERES BB OY A NVRALELT X LEFRICEY ., B RBW 3L OME RBW TO EMI PEREZ[RIFEIC
M b Cc&FEd, DRSS AL 458 KA S (150kHz ~ 30MHz) ClifmiE =3Iy a a2 ik 15dBuV. &
JE I  (30MHz ~ 108MHz) Tlidfix Kk 5dBuV (K T& £ 9", MODE/SYNC B 2o 7y 7 BREINEND &
DRSS HREILT A AT —T /LI ZR0 T,

High RBW Low RBW

M

DRSS

Clock Frequency

Time

7-1. 727V S A ARY b5 ATRESEED RE

7.3.6 AZBLDO, VCC UVLO, BIAS A7

LM656x5., VCC |28 /)&t 1‘9’9‘75 2 SOWNEL F 2L —F PN TWET, A VCC LFal—Z L 7 —hN7
AT IRE T SAZDHERRD KB/ 1B 2R L ET, LMB56X5 (X, VCC Ay L ¥ 2L —Z DT 27 )V A %1z
TEY., VIN 7213 BIAS OGS ET, LMB56X5 237 77 47 1278721, BIAS 239 3.1V K D% 4, VIN 225
BAPHEIIET, 72720 BIAS 7% 3.2Vyax LV KREWEG A BIAS 7O MG SiLET, VCC XK FDOFEMET
’C@% 3.3V T4, VIN 75§3F% WRWG B I E N EVRL 2D W REME S HY £37, A b2 @41k 3 5728, VCC

Zid. WHREEMETE D58 ICAA T 7 &1L D UVLO Ao TWET, [ X9 D Vee. UVLO_R }OJ:U\
VCC_UVLO_HYST o 3 L“C<7iéb‘o FHRHP R AL AL ALY TlE, VCC 227 o4 FIC XTR UL EOFHERZ L
72 FEAE 10V D 1uF 27 aHER L E£9, EN pn 2% VEN_TH_F REDBE . A VCC L F 2L —H I A 712720
7

LM656x5 1%, VCC B NZE I 2 Mfs T AMSL L= E A DL F ol — 22 THY, RV 7 =0 B L4
B REIE SN E T, EN B2 Ve TH F Rl T Th, WA DLF 2l —HIF D EETT,
7.3.7 7—FX RS> v TEHE (BST £)

BIRAA YT (HS AL F) ODRTANZIEL, HS AT 034 DEXIZ, VIN LD E WA T RAEENLBEERDET,
BST & SW oz si=a 5 4%, BST i+ DHEEE (SW + VCC) ICFETHF ¥ — R 7L THERE
F1, MR EI Y A X2/ MET 5728 LMB56X5 DX A3 7 —h X AF —RRNEBESNTOWET, TF T Ao
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YAV VALY TIE, BST 2 73 AT XTR UL EOFEEERZMHA L7, B 10V O 100nF =27 P2 L%
—a—o

7.3.8 Y7 FREZ—FEFOYZTT7D FOSDEE

LM656x5 = fili L Ci%at 3 2% 6. Ruey 7 7o Lo RIEICERK THH N EBILEDWP-LDEL EH LY TN A2 —)h
WL B OESRE BT BRERHYES, VT ZRZ—MNI LTOWFNNDOLEICL> TR TSR ET,

o RFNAREFNTTHIZDIT EN BMEDLINELZ,

o Bhy TR DOEIE, £7ar 7.3.9.3 B,

o ERBMREICIDT Y M TUNBEIELT,

+ IC @ VIN ([ZFEB G END0, VCC D UVLO MRSt

Y7 MAZ—RBBIRES IR AR IC XL T OEIEZ ZEITLET,

o HABIEEHIEHT DDA IC 2MEHT2IUEBEDN, D-<0E 00D EHLET, TOREE, HAELEN (1
FTOV 72572 45H). tgg DREREIEDNT THITEED 90% IZ=ELE T,

o BIEE—RNRHEBIICRESN, F¥AF—F =32 — a2 B8 b5, ZOEMEICEY, EENT TITH ISR
TWTh, HATEEE Low (ICT A2 LB I TE £,

o OV VI RARE I RT A AT —T TR ET (B ar 7.3.9.3 25 R),

INBEOEEZT N TRHAGDELILT, A=y 72l T& ZRABRBHIRTEET, iz, ThHOENEICK
VN LS et 5o AY N R AN | fiﬁ)&%éﬁjjj:'/T/"f&i%\ﬁ%ﬁﬁ% CNy T H NI HIERLME A TE
7, Fo WEENT TIAFEL TW DA, HEEITRELEEA,

EDOIH7RBRTHIL, HIEEDPE % U KLl HAOBILE TPV E LR L TEET, Zo8EEIRNey 77Uk
LD LOEIE T, Y7 IAZ—RETLL T D 3 DO EER S THRRDES,

o HWIIEBENZEDOFKERD 40% K CHLHGAIIIRY, ey 7T RFFAI &G, Ry 77Uk L¥al —ia O b
Ho NI ENAZLICEBELET, B/ gy 7.3.93 28R TLEEN,

o FryZTURNLOEIEH FPWM E—RNFFRISIV5, SMBEIRICE S CTH BN IR T VT 7S T-5;
LM656x5 (X 127 W27 45 Al ke éznawiﬂ“ BEIETICAFTET DT X CTOLREKEE iﬁ@bbfkﬂ Hj
7375>mu\ L EIIT T NIRRT B ST A AL QDI ERLET,

o JLUEFEIEIX, BIfEOH J1E F%séfﬁa%t I EZAEE DK 1% EVEICR ESNET, REFLIX e
&1%5@&&11%0

ZANIHDDDL T, H IRV, HABEENHE RIS — A BB D8 T Rey 7 7T boE1iE

DT T AT IIRDD TR DWT N2 E T,

o T a—THREN, F/ A VIR LS THIEIES DD, HDHNIF

o TAAPEFHIRTEEL T,

COFEITFIT, L FORETRAELET,

o Fuay7 7o HEOHEEEZERT LD 557 ASTEEDNRNGA,
o BEUYTHENIHTEDIC S RESTIIARWIBERR. FIMMNE T Cehy 72 N TERWEES, B/ a
v 7.3.93 ML TZEN,
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\ Load
}  current_
o VOUT. Set ,' “
g5 Pont | ! Vour Slope
o5 and max \ the same
5O output | \ “4———as during
%g current ' f soft start
(@) ! \

HABEDE T, MARMUEANELEDOELLIZEDHD TH->Th, AR EORE M Z TEIDIRKE/2> TODEMAPIEHS %, EE)
RpE R CHE THINE ERLET, Fry 7 TR RK Ty 7N A SR -T2 L Th, [BIIE T, 64 7vy 7 A7 VL EZblz-> T
SR ERD 0.4 52 TRl 5E6, FHIELT, BEFIZely 7 BN TS ET,

K78 FOy 77 kS5 EE

7.3.9 ZLBEDHER
LM656x5 1. LA T OZEHRe v Ml 2 TOET,

o HIMEKEL (UV) BIOWREL (OV) Ri#E#EEELH 2 7=/ U —F v RE=X
o BT B—RIZLAEE T KO ) RS O ] i
o P—<L Uy T (TSD)

7391 17—y R EZY

LM656xX5 (%, VAT LD EJRY — o 7 LR R T A2 DT — 7 o REEREZ 2 CWVET, /T — J ok
BEREA L 754, LMB56X5 2D ERAMAG I OF T AN — MDA EZ AR —T LT m—R Ay F72ED
H7 AN — LOLRFE RIS A HI L 720 | %}:)l/\i/‘—b‘/xaﬁfﬁ;&t@jbf_@f%iﬁ—o ZOREREIL. TBT Vout DETE

TIX FB B % [EHE Vour PRRETIZ BIAS EU 2 LT, Vv Ry v SL—2 X0 hEE ffﬁbiﬁ“ 2
U— JyRHT1 (PG) 1%, HAOBIENL X2 —al REEDLEIZ, BAVE—F L ADF —T ]\I//r/b% AasIlAE=S
POET, HOBEENBIEEEND £5% OFiPIZEZ 5L, PG 725 LOW (< Vopg) ([CBREISH, A Dl &
TIHMEEEIRRER VAT ML LE T, PG DI TV ® 114us DT VT BRETANZIZID, BB O/ RT— 7
IR EEOBRN Y TR IEESNET, HABENRL Xl —iar U RURNICESE . PG O H FRYT oI 2ms
DT ANPGRSV TNDTD | X T AN — LR D72 OB ORI 3G A1 E T,

Tl 1%, PG B LB 95 30V LA Four w7 L— L EDRIZ 100kQ 7V 7 v 7 #bie AnbZ el TngEd,
TRAZ =B LN LMB56X5 3T 41— D% PG i Low 27 —FEnE1,

7.3.9.2 BEH L NEHERRE

LM656x5 1%, AP AR MOSFET Lr—H AR~ MOSFET Offi 5 TH A2V ICE IR A HIR T 528 T, ik ig)
OIRESNET,

TR MOSFET i E iR EMKREIL. B —27 B ROT—FHl#EOMEE 2R AL CEREINTOET, HS A1y T Eit
WX, BT TR TR OB HS 3 b SN E T, EEERR T AE. aﬁil/ﬂ%:d/%/a/ JL—T7"D
HAmb A= WitE % 5O EDOE B EI NSV E HS Ay FEIRNDAA T L7 A7 VT LiZkisngd, &
JEN—T IR KER S, 2Aa—T LT 2—T 4 T A7 THIELTRELRDTZD, T a—T 4 A7V 35%
ot@jté%‘zﬁu T 2T PATNRKELI2DHE HS BRI EIL T2 ET,

LS AAvTFNAU Dl LS A My TF NS EmbMm ., BEfshEd, n—H A~ MOSFET X, ~"AH AR
MOSFET L[alffiz, BEHRIENL — 7 DRI TE 720 E T, o—V AR FRAATIL, BIESRDIEFITH LW
A F T AT NERRME LT LT, BRGIREZB 2 A2 — 0 A 73 RIESIET, T2 AT AR TAARLA
FRIC, &= A 7 EBIMICHTRSINDE SRR B HVET, ZOHIRE L2 — A REREI RS ET, fEIZDONT
[ %mﬁﬁ#ﬁj ZHMLU TSN, LS BIRHIRA B2 7254 . LS MOSFET |34 ke AHERF L HS AA v F 134
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— v LER A, LS ERHIREZ FElDE, LS ALy TF 034712720 F 9, HS T ARAANRK BT TR TS
1 7oy 7 AL EABGELEZ T UL, HS Ay F 1T EA R0 £,

sSw

SW Voltage

ton < ton_max
< X
> >

0 —— >t

-“—»
Typically, tsw > Clock setting

iL
A

ILhs

ILis

Inductor Current

7-9. B HIPRIRE A

NAPARBLOR =Y A REFHIROBEICLDIERDO L, IC BeAT VL AHIE TEIET 5L T, BIEIE
13 lps & s @Fﬁ@fﬁ%k%ﬂi&) T a—T 4 PAZ VPO TRV EZRRE H1ERIZINLD 2 SOEDF-
PIEICI MBI R0 E 4, BIRHIIR COEIES . B HEENR BRI ON T, EAT S Z RIS bV I3
U772 ES,

T a—T 4 PAIVNADPIEFICRENGH L, REEMEE LT 572D )y 7 VEREZIEF NS T DRERHVET,
trar 8224 BRI, BRI AMEND | ZOT A AT EAREREMIAATEET, fihsns
BT L s 1T ET,

BETRREARIESIDL | AT AARIZY T R 2RI — T B0 LB L £ (w‘/a/ 7.3.8 #BM), HHE
JEAER U ABIEDK 0.4 5% FIEY. 64 [EOEF AT 7 F A2 BRBUIZEE . Ehy T BRSNS
RN B LT LTS,

7393kthyv7

LM656x5 1%, 64 DHREAAS v F LT AT N2> T L FDOT R TOEEN M -ENDHE . ehy 7 i E ki

o VTRRZ—IRBRAS T, tgg BL EDRRIAGBLT (B2 ay 7.3.8 %5 R),
o WHEEN, HITERESDK 0.4 %% FlEl->TW\5,
o KT NRAANRRuY T T U (/A7 RN T 20— T AR EIZ L TSI T BIREE) TEIEL TRy,

by B=RIZADE KT NARIL vy MUty B T IAF — e B E T, ey T—Rid, WEDIRE
TREFAGIRBEDBRIIAR T NAZADWHE B AT 2DIE N HET,

7394 9= vy IO

P—<Ib Xy M T, AR IC OBEEERIEE N 165°C (FEYEMHN) 2 2., /XU —27 vk (PG) T —h&hi-L&(C
WAL F oA 7123 HZE T, MENRREGIRLES, —~/b vy b 7% 155°CHR N CIEIN TS ER A,
<L DXy NI BEB LTt EAT U RAIZEY | BEGEBIEEE 23K 156°CICIK N T2 TART NAADAA > F
VI BIEDBIVET, HATHREN 156°C (FEHEME) Z Flal5&, LM656x5 137 hAs —h kA Ed,
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7.4 TINA ADHEEEE— R
741 >4+ fEIOE—F

EN B2, AT A ADERIA Y | A7 I CEET, EN EVO®BES 0.9V & FRIDE, L¥al —F LN
# LDO D J7 NEEAE H I LA | KT ASARA T vy M B—RIZAVET, vy MUy £—R T, #lk
AR 0.85pA SRIHICIL FL, PG B2 2% Low 12720 &7,

74270747 E—=F

LM656xX5 1%, IRDFERNIFEAETLHET /T 47 T—RIZRVET,

« ENBU VEN_TH_ R & EAlD,

* ViN %Y ViN_uvio R & LE[FID,

o VN Vin DI/ NEMEA D BIE AT =T OIS+ 07 RESTH 5,
o ZOMOBEERMFIIFELLR,

TRAEMREIZ OV, B2V ar 7.3 22U TIES W, ZOBELZ ATREICT D icb i 7z J7ik1Z, EN BV % VIN (2
Bt 4028 TY, ZAUTLD, FINS V2 A 1B D e/ VIN_OPERATE B HEHBIICEE CEET,

TIT47 B—RTlL, ARFER. AEE, HAEEITSET T, LMB56X5 Xk D 6 DDV 7 E—RDUW T MIT/zb

7,

o BHEANyF T JE R LY — 7 BT — REMEIC L HHEHEEEE—R (CCM),

o REEFHEEE—R (DCM) (A B E—RDOLXIARMBIRNBAL X 75 VT VERO 112 Kiifi CHHGE ) ERH
DU TDE, T ARSIV AR BET (PFM) ICBATLE T, 2k, AR ERHIAL v T U 7 R MK T
LT A F U THRREARBLIANSL X ol —al 2R L @ REFEHLET,

© ERSNTAERT 2—T 4 P A7V TOREW I IS B2 T A AD A R O/ N R BRI, Ton_ wmiN
TIIPFR—bSNTOEREA,

o [BHEANYF T JE D CCM ITHEIL 758 ) L AEZEFH (FPWM), 72721, B & 2 8 5 2t b 2 2 A pE
0 M fif TR,

o HABEBENHIRERD 0.4 (5% LRl FFEOEEHIFRS 1,

o R TEENRIZIMZ DDA T 7 BRBNME FLizEEORay 77Uk £—R,

o HAOBEOHREREZPRMOBEE—REEBORN ey 7T IR BOEIEX, 7 07T AT ERICETHET
eI ERLET,

7421 E—JERE— RBIE

LM656x5 DOLL FOEEDHMIL, triar 7.2 & X 7-10 OREASRLCOET, WhEh ., NNV AR (HS)
BELOE—HAF (LS) NMOS Ay FZ#H{FET 2—T7 1 H A2V (D) THUNZTHIET, HlES-H I EEE G L
F9, HS AA v F DA O], SW i DEE (Vew) (X Vin DT ETAAL LT U, A X 7HEF (i) 135
PREETHANLET, HS A0y T 1E, HlfHe v 712l oTAHZICENE T, HS AT DA 7 B (tope) DM, LS AA
ITNIA ANZEINET, A FIXEINE LS AT il L TRESIL, LS Ay T O DB LR FIZL>T Vaw &
77 RIVIRWEEETHRHINNCAA 7S ET, —EDOM N BIEEMHERF T2, LXalb—F N—T X T 2—T 4
PAINEFHELET, D 1Z HS Ay T OA VK& AA Y F o VTR CEl T EE L CROIOIZERSNET, D =
Ton/ (Ton *+ TorF)o

B NBEEINABEERZRBEEa N—2TX IROIHIZ D ITHAEEICEAIL, ATTEBEICKEFLEST, D =
Vout/ ViNe
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Vin

torr
>

SW Voltage
g

lour™ RosLs™ o -
tsw

lour [--mm o mm e N5 liipple

Inductor Current

0 » t

X 7-10. EHE— K (CCM) ICHIFTSE SWEEEA VYUV ERODERE

mﬁf”@ DC Bl X2l —ar w5720, BEREL—TEHFHLOOET, =7 ERT— NS ERR
DD, =T BN — S I XERERELET, BNV BN /N —T A 72EFRO 1/2 % ElAl->
TV ‘5%6\\ L X ol —HE—EDAA T 7 JE I O el — R CEMEL E3, PEBRYICHIE S 7= Hl i R b
T—71% /AINRSNHT R L SR ESR av T v e flio - @ TR E LB EZ L E T,

7.42.2 BEIE— FEIME

A MTIRE, LMB56X5 1% 2 DO ENMEEZITHOZEMTEET, HEIE—REMELMIEINDEMEZ I L, A NEWVEED
WEERE—REENROBAMNIMELDOM A2y — L RTBITTEET, FPWM E—REMEIENDED 1 SOEET
E. BEA T O e KB SHEFF S UE T, LMB56X5 23 B 5D E—R TEIET 5%, SYNC/MODE v (2k->T
#EVET, SYNC/MODE 78 High D& AT 31 Z1Z FPWM E—FRi2720 %3, SYNC/MODE 7% Low D4, A
FIRA AL PFM B—RIC20Ed,

HEE—RTlid, ERERKHDEROK 1110 KiFOA W OHE LM656x5 TlIik &g fENHbitEd, BA M
FETIL, D& ESEL-0RD 2 SO FEMEDLIET,

+ DCM BWMENRTFREIRZ A4 —K =32 —T a3

o JEAWET A — ARy

ZND 2 OORERENFIRFICENET A2 LT, IEF IEN-BRANENMEEL EH L F T2, WIS L TEIET D281
HEELET,

74221 8544 —F T3Sa2Lb—>3>

FAF—R a2l —Talid, A X7 EERNAERES IELES, BEY—2 AU X 72 EROYEGE ., L¥al—h
TAEOIZ B A IVESTABERHVET, X A4 —F 32— a3, BN TA-7-B0 7 )L E i H

RLUES, ©—7 A Z I HEFRH lpeak-miN & TEIDE, B EPMETLET, BEL—7&ER Tk, HAER»Eri
7> TR T I D200 T, bx b — a3 57O 8l EE Bl WMEE T I 548 RHET,
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w _ tov _ Vour
Tt V
L Va sw N
g
o
> ton | torF  thighz
% > > >
o | - ..
- - >
i
A
5
31
O ek
AN PN
S lour
E 0 \ / L » t

HEIE—RTlX, /X 7XERNVERIESET—H AR TSR IA 70 ET, TOFER, HERD CCM TAZIX) T D 1/2
K758, RT /SARL DCM TEMELET, 24T, X A4 —K mI2b—ar BEREL TWAZE LA T,

® 7-11. PFM B){E

HEE—RTid, LMB56X5 [T/ —7 A X 72 E R EEEFF->TOET, LN, ANETEEZ—EICLI2IR
REC., BITMEN FRDE, AT — B0 ET, 20k, BEEERE T LT, X ol —arBERSnE
T, ZOEMEE—R%Z PFM E—FR L X2l —3 g LIEORET,

7.4.2.3 FPWM £— REifE
H &8 — REEL RIS, BRAMEERFD FPWM E—RE1{EILX SYNC/MODE v % - CGRINLF T,

FPWM & —RTCiL, BAMWRIZE RIS HER SN E T, BN E R 72720 A X V3% RND W ETRPHIFRSI
F97, WFEETEHIFRE R IZED, HERSHIRSAVET, WETHIROMIZOWTIE, [ B&H9FFE B R TLTIES W,

XSW D- Jonv _ Vour
tsw V]

Vin o
()
(=)
8
S o ] lorry
=
w

0 >t

Inductor Current

FPWM £&—F o JH#gHE# (CCM) 13, loyt 721 Iripple D43 Kl T ATRE T,

& 7-12. FPWM &— RE){E

FPWM &—RTliL, AR CHR/ NV 2o~ R TEBIZE AN BIENE T UZE B OISR e T, =
DT F—)VR NN ZHEEEICTY . ATTBEWEERNEEL THL X ol —al ZHifF cx$E7,
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7424 KAy77Y b+

ey 7 7o NELIL, BBERT 2— 7 R AR T D7D B EE i, AJEILEIZHT5 mﬁ%E®tt%1£7§
OEIZHIET 2T, HAbhizray 7 AEEICBWTC, T a—T 853/ A7 BIC E > THIRShEd, =
DOFIFRAEIZZE L% RIZ7 2y 7 JEE B R S D56 I EEITIKR T LUET, LM656x5 %, tH )EEN T35
DEHRETHOTIHRL, 70y AT NVRKO->THONERY —7 A F VX BRPERINDIE TR EERL
FT B = AUF I EETNETDh XK ERE SO KA (tonamaxs 9 9us) 23R §5&, 7oy i3 ¥

LW A7 VBRI TEET, TORR., /A7 R OFTEICER LT, SRSy 7 E I B W T E R T

2T MR ERR TERWVGE . L X2l — g BT A7 DI B AME T U ET, 4 (ton_max) )
THOHELEEL X2 — N TEXRWIE ATTEIEDMENGS, HTEEIZATTELELVSE DTN (Vpropt) &V MEIC
TNET, BI a6 2SR LTIIEXN,

Voropz if

frequency = Vlr:tpUt

i 1.85MHz .~ oltage
[} L
g Vbrop1 P Output
3 Output [ i Voltage
2 Setting Y T
3 »
=
: i

02 » ViN
Input Voltage
5 i
S A
03; Frequency
& Setting
2
Sapproximately lout
S 100kHz
(/;J 0 » Vin
Input Voltage

HAEERBIOE R E AT EELOMFR: AEELHIEEREBEOENIEAL LG G K IC ITLFal —a iR 57201
JAWEE T ES ANELEMETE T, 110kHz THMOM D BLEZ MG CERWGE | WEEIIANEEITEELET,

®713. RAY 779 FEOBEKRERNERE

- ton _ Vour

" t
o VIN‘ SW V|N
o) torr = torr_min
8
o
Z ton <t
= Ton < Ton_max
) - >
0 >t
- lout* Rosts -
tsw > Clock setting
<
[
E
3
‘5 3 Inpple
©
>
S
£
0 » t

ZOMIE, Ray T TURDAAyF L T WA RLTNET, (¥ 72 EIE, BOE —7EIGE T 20IT@E 070y 7 Kb RV 4 2
LET, ZORER, BAMBITERTLET, ZORBBOE TIE ton_max (CE> THIRSILET,

7-14. FAYy 77 Y MR

7425 ROy 770 M SDEE

—EDT IV —ar Tk, BRI EBIEIVL ATIBIEN Fiio7=1% . LVEVMEIZZEREIE T 558 03H0ET,
IZEALEDLFal —F T, ANBENEKIZ EH35L, L2l —ar DNERSNAETOM., BiHlIRICL>To
ARSI IZL— N CHAEBEN ERLET, ABENBOENEIEIZETDLE, HlH/L—FTOUALRT 71T
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B — = a— MARAELET, AR EA/NS (BRI 77— a Tl 04— —va— NIk E
IRBAREMERBYET . £ L X2l —FR N BEOL ol — 2 R LT % KEREABRBANTAL T
KREREBE B ST RSB ET, ZAUT. @R @jﬁﬂﬁﬁﬁj\ﬂ#i@%’)iﬁb‘E@(/lbbﬁ>zg5)@i"@ﬂu

LM656x5 172 ANt L OA —/3— 2 — Kl ﬁﬁbifﬂ 2, Aﬁﬁrﬁ‘wﬁiﬁbf;k% \ZY7h
AL =Ml BT 52 TIThI, +RIC Ao THABER T2 S ILET, 2ok \OTT’E@JU&
WIIZT DT, HATEED 1% UL ETALETIOMREZ AR TDMERDHVET, £, :0)1%% R =
NREE FZ LB FTHIBRARIE TEVMEL TOD5 B ICORENES D72 | il & OMEPEISE O T PR HhvE$23, Bt
(=R DI ==V a—MNIFRSNTLENET, HABED BHOL~UIIFFIZIEWG S, L al—v
2L T BRI DRNIA & 7 28 A High LU EF-$ D20 2D A — =2 o — MMEES I E T,

\"
A V
=\ -—-- N_ o
\ ]

= \ [
% Vour Set ! ! Vour Slope
S & Point K the same
o8 ! < asduring
< O
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>
o
g -

Time

7-15. HKNBESMET IS E. HABRERWO K Y EREZLT, F—/N—2a— FPRELRABRZEZRL
LET
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87TV —a RE

PLFOT7 77— a i AERIL TR R A ANV A OB AREIC S ENDLDO TR, TR A2
AV VA INEE D EMENED 52 BB RFEWV =L EE A, 4 O B ICxH 28 O A TEIC W TE, B
BRROEALTHIW L TN EIT7eET, Fo, BEARILA S O REEZMREEL T AN 5L T, v
AT LOREE HER T DM ENHVET,

8.1 ERALDEE

LM656x5 [+ DC/DC =3 —#%, 2.5A, 3.5A. 4.5A O K BT, &y DC EBEA{K\ DC BFEIC L #d
LI NDZEN I TY, LME56X5 D HBih AR HFI1T, RO FIEZEHALET, HDV T,
WEBENCH [FI#F%FF LB o —arh—EARFY — A2 FEHL T, BRRRFEEKTAHAILLTEET
(WEBENCH), 20—/ uiX, KB3R5 FIEZ AL, SIS ERGR T — 2 _X—A T 7B ALE T, ZOMREIZK
0, ZOY— )V Tl LSRG B L, 22— — 13 & ESF oA T v ar #EBRTEET,
E

UUTFOT 7V —a ERICEEH SN TOD T R TOREMIL, FHIEER DR W IRDFENEEZIEL T E

T, FEMEIL ., ERECHIRE T3, DC N"A T ABI MR ICBITAERORELLTERINET,

X7TR VUL FOFEEREFEA L, E5E TIK ESR Ot®I3Ivr avFr a2 RIchbl-oTHEBA L TLEE

W fEDORENETIvT a7 U, 33T, @ OFFRRZELREZN RN T, EERENKEIRD

%9, DC AT AZHINT 5L, FBEBREIIKFIE TFLET, ZOMIZOWTE, 7 —A A RBKEL,

JOBWEEEKRDOLDONEELNTT, ZNHOREBZR T 572012, BE D=7 2N E 3

L, /N ESHBEREEZ VL EREECRELTAIENTEET, ZOMEICIY, HBlOa T 40

RMS Eiit E ARSI E T, KRR EREO R/ MEZMEFEICEBLT LD, ar T N omdg

TABIONEE A A EE IR A0ENHYET,
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82RIBMET TV — 3>

8-1 BLUH 8-2 12, MIEMNE—RNEITEE 1 E—REEH T 58560 LM656x5 DRERIZRT 7V r—i3
VEIRAEENENRLET KT ASART MRIEVIMHT S ES AT L ST A—=ZTHERE T D IR GI SV TV ET,
Lo, WL, —E OO T AL X 7 H AR IO IFRICEDE TSN TNET, 74v7 A¥—Fh
TARELT, 3 8-1 06 & 8-4 |[ZZFI ER M EEFEF KT T HREMRMAEEZ R TOET, ZHLHO RO
DL E LG ERL TR, BT LEREILSNTODEIERYVET A, ZNHORICTH SN TODEEEHT, FEUE
M7 AJJEEIE 12V (24V I DAL 36V) R HELL TWET O THEREL TSN,

L
Cn  Cur LM656x5-Q1 Vour
ViN o VIN SW NN o
2x4790F = = 2x1000F Cooor
I 4
EN BOOT 1| “— Cour
0.1uF
f—— —RT e
| -
Connect as required -——: — 1 MODE BIAS
|
|
l__ —PG Cer —= RFBTg
FB
Rres ;
VCC GND

Cvee

At —
|||—

8-1. LM656x5 # R\ ZEHHEBEEE— K7 TV —2 3 EIEHI
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- \%
Vi o Cn G VIN LMB56x5-Q1 sw M LT
2 x 4.7yF ‘L 2 x 100nF EN Choor
B00T |—— | Cour
0.1pF
— :_ —]FB I
|
Connect as required — —: —RT -
: —1IMODE BIAS
|
I —{rc
VCC GND
Cvec l l
1uF I —
8-2. LM656x5 ZRWVEELNEEE—RDOT7 TV —2 3 VEBS
& 8-1. AEHHOEEE— FAOHRRNZIMT FERR
HAEE FREQUENCY FB LM6xx25 LM6xx35 LM6xx45
L couT L couTt L cout(”
3.3V 400kHz GND 8.2uH 75uF 6.8uH 94uF 5.6uH 110uF
3.3V 2200kHz GND 1.5uH 20uF 1.5uH 25uF 1.0pH 30uF
5V 400kHz VCC 10pH 50uF 8.2uH 55uF 8.2uH 70uF
5V 2200kHz VCC 2.2uH 15uF 1.5uH 20uF 1.5pH 25uF
(1)  F_XTO COUT DffilE, RITRTT AL —T T LI a7 o OETH A LITHEREL TIES,
& 8-2. AIZHMABEICE TS LM6x635 DHAREIAZSMT (3B &
HAEE FREQUENCY L cout ™ RegT RrgB Cer
3.3V 400kHz 6.8uH 70uF 100kQ 31.6kQ 10pF
5V 400kHz 10uH 60uF 100kQ 19.1kQ 15pF
24V 400kHz 47uH 25uF 205kQ 7.15kQ 10pF
3.3V 2200kHz 1.2uH 30uF 100kQ 31.6kQ 5pF
5V 2200kHz 1.5uH 20uF 100kQ 19.1kQ 5pF
24V 2200kHz 5.6uH 10pF 205kQ 7.15kQ 5pF
& 8-3. IEHMABEICEITS LM6x645 DHRZZIMT T BB
HAEE FREQUENCY L cout(® RegT RreB Cer
3.3V 400kHz 5.6uH 80uF 100kQ 31.6kQ 15pF
5V 400kHz 8.2uH 70uF 100kQ 19.1kQ 15pF
24V 400kHz 22uH 30uF 205kQ 7.15kQ 10pF
3.3V 2200kHz 1.2uH 40uF 100kQ 31.6kQ 5pF
5V 2200kHz 1.2uH 30uF 100kQ 19.1kQ 5pF
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&£ 8-3. AIZHAEREICH TS LM6x645 DR LRIMT (T ISR (FiX)

HHEE FREQUENCY L couTt™ RegT Rres Crr
24V 2200kHz 5.6uH 10uF 205kQ 7.15kQ 5pF

&84 SETERABHAERET 7V r—2 3 VICEFBHRIEIMTITERER

HAHEE HAHER FREQUENCY L cout () Rt Regs Cee
3.3V 3.5A 1100kHz 3.3uH 45uF BAVD BAtND B
1V 4.5A 500kHz 2.2uH 550uF 100kQ 402kQ 25pF
12V 3.5A 1100kHz 6.8uH 15uF 100kQ 7.15kQ 10pF
16V 3.5A 1600kHz 5.6uH 10uF 100kQ 5.23kQ 5pF
8.2.1 51 EfF

PLFOFITIE, 3% 8-5 IR LI ERIC B OB 3R B FIEA R LUET,
+* 8-5. HFHIRE /NS A—%

Bt SA—F HEDHI
AN 24V (= Eff)
HH 5V
B 0A~3.5A
AA T TR 2200kHz

8.2.2 HH/ G R FIE
VAT oOZEFFINEL, X 8-2 & £ 8-5 lcwmAIET,
8.2.2.1 WEBENCH® YV —JVICK D h R LR

ZZx27Vv 73 %E, WEBENCH® Power Designer (220, LM656x5 7 /S A A% fifi 32 W A% MR G A ERR T& &
—g—o

1. BN, ATELE (Vin) BIEE Vour)s HIET (lout) PEHEATILET,
2. 2L7°?47/1’47“0>5’°/1”V/1/%1%)5HLT ZhER, HA WG, AN E O EF/R T A—HZONW Tkt e b L £
7

3. ARSI E, TRV R AR N RAY PRAET DO ST E IR L £,

WEBENCH Power Designer Cld, IAX <A XS U7z RIEE X S i VAR | VT /LA A LOATiAS &5 dh O TE B {E #H & OF
HTCERTEET,

B OB R FATATHECT,
C AR L — A AR, BN LB OPEREE R TS
C B RaL— U A B EATL EROBEHEL RS S

o DA ARENIZEE LV AT 7 e, —ixiI78 CAD 74—~y T $5%
M FIXD"‘O)VT f\ff PDF TEU)TZTIIIJL mﬁ%:i@ﬁ?‘é

WEBENCH Y —/LO##lIE. www.ti.com/ja-jp/WEBENCH CTZ & (24,
8.2.2.2 RM vy F U BB DRER

Ay F o 7 AR OERIT BN REBFTREDO T A X LD =R AT LRV ES, AT TR ZARL<T D
& Ay F T HKITWA U, — AN AT DR E<IRVET, — 7 Ao F U7 e m< o e K0/ VLo
A Z LW A T o e TTELINTRDT0 | KA NI RERE R ATREL RV E 9, 2T TV —a T
1%, 2200kHz DB EZ RN £9, ZOHA RT E2% GND ~HEfiL £, 55>V T, &7var 7.34 2%
FRLTLIZE W,
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8223 MEFAIEAEHHEEE— FAFB

ZOMITIE., BEHNBEE—F2EHL T, FB v'% VCC BT 22 Lic ko THIEFEL 5V ISR ELE
—a—o

3.3V E£70i3 5V LR NEENLELRGE T, AN NEEET—R2EHT2LENHVET, ZO%HE . S
JESRITH )/ —RE FB B LI T 246 E D HY, 205 BLUA 6 2L ToEEZRELET,

®)

0.8
RrgB = RFBT X oy — 08

100KQ > Rppp|[Rppr = 4kQ (6)

X 6 TlE. Regg & Regr PIFFIFL A G HHIL, 4kQ LD K EL, 100kQ JV/NSWKBENHHE R XTSI EIZEREL
WS, HIEET—REEILLGRETAED X ol —XIAY— T —~ L Af FB B O EER R FIT
BHTHIULERHLDTIOHIBENMLIETT, PCB LATURD FB BB T T R ~OF EE T/ PRI Z 5 BN
&)Di—g—o

S OBICAIZE ) B — R AR TV V=354 . Rer = 100kQ 775 Regg = 19.1kQ OB 5 L3t 6 0 J5 4
7=-LET,

FEHICOWTIT, BV 7.31 2L TSN,
8.2.24 1 ¥ 9 DR

A B I BETEIRT DI DINTA=ZIAF I Z L ALBARET TS, (o F7F ATANOE =7 YV — =7 Uy
VA TCITRIRL @ EILT A AD R K )BT ER D 20%~40% OFPHICINED LU ET, Bk L A4
22DV 7 IVETRD B 2B T K D) BIER D 30% THDHILNDN>TWET, Uy 7 /VEROMENREWNE,
BHHI PRI E T DR HR R BB HIRENDGEDRHVET, Yy 7 NVERDEN/NSHE, BifE—Rartn—7
D SNR &K FL, 7 a—T AP AV VDD ZDBHINT DRI DN ET , A F I ZERA T 7 B DR RS
I, EBHEHYy FVEROBIR Lo TA X 72 OIEIC B2 RIFLET, 20T S AATHI A FIREZa i R AT &
BIFDNNSIRIE R AR DT TV —ar ORETH, Yy 7 IIVERDFRIZIET A AD R KB ER ZHEH LT
P&V, e KRBT 212752 Vo7 NVEROLRIT K ERSNES, X7 2EHLT, /¥ 75 20fE
ARELET

_ _ (vin—Vour) x Vour
L= ViNXKXTouT - rated X Fsw 7
TV —ar ORI ANEET, @E T X7 HEHAShET, 2L, TV al BRIEFITAW AT B
A LB DA X, O ERISEWEEZEH CEET, WTNWOGAEL, A X VX ERIRLT-E T, Ik kKAT)
BIECYy 7 VEREHRTHALENRHVET, FFEOIDNC, Uy VERPKETEDE, K KHIERBHIRIND
AIREMEDRN DV E T, ZHH DR EA R T 57012 X8 AEHLET,

. ~1 1 . (Vin—Vour) X Vour 8
OUT —max = 1HS —LIM ~ 2 X ~— y|yX L X Fqyy (8)

PARIIZIX, A X I HDEIFIETERIL NATAR 2T OBIEHIIRME lysum A LIZTEMNERSHVET, ZOK
EXTHNIR, B DERKEFICHA L X I BEFILIR NI ET A X 72T M fafn b8, A X IH A
WEIEE I NSUVMEITAR F L A X 7 2B A LUET . N — B HIRMEIL. BRAREL SO NI ISNT
WABEITWZ ., A F 72BN T A2 L CEFMEN S T FHEMERHVET, ZOBINETE S ORG24 03% HE
HWRHVET, 72T aTHMEBRA LA F 72 3BT ERIEFE ICAaR T30, a7 BR3EE . JEhaTr i
INEWTT, EHa T2 e a2 R0 A E VXD BREREZHHEEREMCTEET, 7277L., £H=
713K IMHz 282 2 8RB Ca T N REARDET, WFIICLTh ., A& 7ZDORFER IS, RAMREOY —7
A BT HBEROI KL /NS B2 WIS TEMERHVET,

IR FIRZ LT 5720 N9 THAONDELVA L 050 iz /NS LIRNIDIZLET, ZOHIRIL, HED
DEVWESRMECAA YT OFT 2—T 4 P AV 50% LA B2/ 7 7V r—a Al SivET,
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Vout
>
Lmin = M X 2 9)
ZZ T,

« M=047 (25A 731 2)
« M=0.35(3.5A 731 2)
« M=0.29 (4.5A 731 2)

KRAE I H AT, BT — Rl % ELATO DI B/ NER) 7 Lo THIBRESNE T, D FHEL T,
AT E DN T IVETNL DR TOT SAZADO T KEKBIROK 10% LI EETHIMLERHVET,

ZOBITIL, 24V ANZERRETHE, R T 1IA X 72T A TYH 2 52 £7, IROFEEETHS 2.2uH 2L ET, *
72id BRYERYIR A EIED 12V TR L TA Z 7 2 DIEZIRINT 572012 3 8-1 b TEET,

8.225 HAha T HDEiR

LM656x5 T /A AL, Bt T —RHIE G UCID ., InFgH o hEECEETEE Y, Hliars % 23, @
W ABEY T LTI ARTBEEE B IO L EMEIC L THIBRS E -, BERH XY/ SO X A HEETH
72D DEEIRBI A T, 2 8-1 ~ & 8-4 Dz I 5L TT, .ZNHORISEEHSN TOAIEIE, ot HEEE
TIAA T 7 R CHI TEE T, — RIS, v SO H AR EL AT U T R R E e AR
NS0 FES, T2, ATAHSEIE fc~b%ﬁﬂ%¢éi}z . Crp T U Y E L OV—7 MR a feifb TE £,

H A1y XU 2 ARG @EIR T2 TR ESR O® I3 7% H T B —0 V— V=V HETE)v I VORBEBLE
OfEIE, 210 & 11 2> THEE TEE,

Al
Ve = 8 X Fqw X Cout (10)

(ViN = VouT) % VouT (1)

Al= VIN X Fgw X L

FBTIL BRI L — TR~ — DT R B E 5 X BO N2 F oY T, ARHRIET AN S LOR—R
BT, B DR EBRIE T DR EO HFETHY, 77V r—2 a2 BEEICBITTARNIL T 58 T A0 ENRHDE
T MEARHNREICNZ T BHNESR®TII07 ar T oY EEE 5. &N /AR T 201 b E
Ty /NSNS —R B A X T INF~100nF OFFHOETIvT a T o Hid, A X 7R D EF LRI T3 H
TID AR D BRI T DDOIZIE N HET,

R IIF ST H AL, BREHEDR 10 %, F721% 1000puF OWF NSO HIZHIR T2 46ERH0ET, ﬁﬁﬁ
EOENRENE, LX 2L —FDO2RZ— T TEERC/L — 7 DL EM IR L RIET AIREERHVE T, 22T
HUIEIVD KREVMEEZFE ATV ERNHAGE . EAM CORZ— N v 7 BIOIL—7ZENEEB IR 54
ERHVET,

ZOBITIE, & 8-1ITHESE, H1F ¥ /XU H A A5UF ZfEH L COET, 202, D.C. ST AR TAL—T 4 T %
FINML7DEEFRTHOTHLHZE, BLOREIZEASNDEDOMOFFRAZEEZR L TNDIEITEREL TIESN,
ZAUT, RIOORENTOWD TR TOMEICE TUIEVET, 5V AT AD 15uF 2#FZH 325, XTR UL EOFEREMHL
7‘:-&?2/7 a7 oY FRFar TN OMA S DR THEATEET, ZORITRTEIL, BELZEHEZEBTS
7o R LB X DLERHVET, EFLOIINT, 15/ 8 0 ZD Fi KHIBRAE 3 L O/ IMBIRRAE 1%, 77V
“*/a/é’"fzf“a—é\_kfik&)%ﬂij—

8.2.2.6 Aha T UDER

IIvI AT TR L X 2L —Z R =S A V~7\%Ti§%%fﬂ“é7‘:‘ﬁf*‘f£<\ Vo7 it a e LT, il
DOEIFEINDAAL T T JA R Mg LET, L ¥l —ZD AT, D7pdEd 2 DD 4.7uF OEBIIv T a7 43
VBT, N —COWANC 1 loaF o3 a2 EiiEL . 7/\4’7\0) VIN 550N GND B A EEER LET, 20z
VTR, e ER T IV — v al S BE LT AR R ANV B R ERETHMERDHY, FTRETHIVUL, KA TIE
JED 2 R HERSNE T, ZOMEEECTIET, ANEEVY T VAR, ARRIERFO A EEEHERFCXET,

Flo, AN 2 2D 100nF OEFIv7 2T o @E R ASA SR Ty v Z o AEUTHERL, L¥ 2L —2DTED
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P ELICRETALERNHET, o —O AN 1 Hoa T oV E2EEL, 731 A0 VIN 3L GND B
BRI LE T, ZOBHICED, T3 ANERO I & B S A 7S AN TEET,

ZOBITIE, 2 x 4.7uF . 100V, X7R (£7213Fn Ll b)) o®F3v7 arF o323 IRLTWEd, £7-, 100nF =5
P, XTR FERZFE AL 100V EETHLERHYET,

LDB R ANNET Iy LU T 2T DI ET, Thi, RO EIL Sy —
d o T AN AL ¥l — HITHRELIZD, AT EMI 7 ¥ A BT L2058 TR S IR ED £, Zoioep
REED ESR ZFfoar T o ¥ affisZld, ADALZ 05 ZZI D NTTEROVF 2 7 xS E LA T
T, ZOBMT T DRIRIE, A2 =5 L ADIHI AN T L > TEL ST FOB LI H T,

ANAAF o TEROITEALE L., BIIv 7 A 1T o3 ainET, ZOEKRO RMS ITEEix 12 7»WBER T
E AT DR REBICEOEL CTF o/ THMLERHVET,

IouT

[rms ~
(12)

8.2.2.7 Cgoor

LM656x5 TiZ. BOOT t'>d SW 'L DMIZT — AN v a5 o3 a3 T ANERHVET, Zoar5 o903,
o> B HIAEIEE & H 2, 23T — MOSFET O NAY AR 7 —k RIANCEB N MG T 2720135 RrLF
—ZZEMUET, 16V LLED 100nF & SE I3y avF o3 RN RE T,

8.2.2.8 4M88 UVLO

A ZEo TE. BT ANAAZARHERIIIZH 2 TWDE D LIX /2D AT UVLO L LR LBEESNAZERHNET, 2D
=—X%, K 8-3 IR T A HIZ L TRITEET, ¥—2 A EIEIL Von. X — A 7EEIL Vopr SFRESNT
WET, I, Reng OfEiZ 10kQ~100kQ OHEFH TEIRL , wIZ, 213 BEW 14 25T Rent & Vorr &t
BLET,

Vi

Rent §

EN

Rens §

8-3.48UVLO 77V —a vy ADEY T YT

v

RENT = RgnB X (% - 1) (13)
v,

Vorr = VEN — L X <VENOL\IH ) (14)

ZZT,
° VON = VIN DE—2F I
. VOFF = VIN 0)5"—‘:/?7%11

8.2.29 R KAHEBE

D E BT SAREFRREIC, LX 2L — X IEMET N CEHEZMELE T, ZOMEBEE I OREIZLY, a0
— X DN S E FRIRE LG @< £3, WERX AR (Ty) i, APEEE ., EHE%, 7 /31AL PCB OfMAA
OO IR Roya PBIEL T, LMB56X5 D i KEEA IR IX, 150°C IZHI[R T2 0 ERHVES, ORIz
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KO, TARAAD e RIEEE N BHIRSIL, 2o TARRERbHIRSET, & 15 12, EER/ T A—HH DR
fRZ&2mUET, JAPIRE (Ta) 2AEVNEE | F72, Roga BEWEE, FIH ATREZR i K H & omb%f%ﬁéﬂi# aLN—
ZONFIL, ZOT —H—MIUR TR EFEH LU CHEE TEET, WO fi#Rlz B B OBMESA/E 0N R o5 670

BlE. IS X TRRAHEE TEET, 21T, BT AV r—a BHICEHE T EVM 28 L iR 2 HE
BRETHZEL TEET, Roya DIEHERMEEHETE T DDIT LV IREE T, [ HLEARLLNIC N br— D BGE ]
TV r—ay =TIk TWAEINT, BT TS5 /3R RSV TODEIT, BB RIIZA N TIER T
TV —ar OEWEREDHEE I iﬁiﬁﬁbf IRVERT A, ZORICHESNTODEIX, EEOT TV r—a Tidsd
ST RBNZRY \%Ea)*@@%#i:fﬁﬁ”ﬁéﬂf:%ﬁfjﬁo RGJC(bott)k LIJJT @%h&ﬁi\ ﬁﬁl?ﬂ'ﬁﬁ‘é%#ﬁﬂiﬁ‘é%iil&“ﬁ
HET, LYY —RZOWTR, SO T g DREBICHS[FE R IBINIC N — DG N T ) A —
Tar /=ML TIZEN,

loutyax = (T]R;]ZA ) % (1 ilrl ) % (VoluT ) (15)

ZZ T,

© n=w%

E%) Roya 1XEER TG A—ZTHY, UL F OIS EL OBERIKFLET,
. WHEES

o ZESIRE ., Tuo—

+ PCB mifd

o HREE—R Lo ERE

o SO —UOTFILHLY =< BT 0K

o BT OBLE

ZOLFX a2l —F THRHAIN TODEER o r — I FAEE SNV Y —~ /L3y R |(DAP) ZfE L Tk
D, PCB OEESRHTE ~DIZA AT E TRt L E3, ZOMRRIZLD, LX 2L —XOH:A *Bb%fﬁz?ﬂ*ﬁ«@ﬁmi
BRI D W RS, PCB OB I EUNIIA M TESNAMERHET, X 8-4 |2, SR E R xd
% Royp DREFRE RLET, 777 ORTSREREIL, &R0 T, F/7EETI\AF’ 134 20z #, NJE
X 10z $ATT, 2DV F77DT —XFZH<ETEEHTHY, EEOHREIXATROT X TOERIKFLET, —fFlEL
T, 20 EVM T, % 58cm? O#RfEEAED A K 24°CIW D) Rgya ZRLET,
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Output Current (A)
LM6x635 Vout = 5V 1000kHz

K 8-44. LM6x635 DS54 L¥al—> 3 BLU
aflL¥alb—>ar -FPWM E—KR
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Output Current (A)
LM6x645 Vour = 3.3V 1000kHz
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§ 3.304 = T
8 "—"\\__/"/\\’—--
3.3035 N M
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Output Current (A)
LM6x645 Vour = 3.3V 1000kHz

K 8-46. LM6x645 DS54 L¥al—> 3 BLU
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Output Current (A)
LM6x645 Vout = 5V 1000kHz
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Output Current (A)
LM6x645 Vout =5V 1000kHz
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— 5V
0.02
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Output Current (A)
LM6xx25 VN = 24V 2200kHz B

B 8-49. LM6xx25 DA A v F /B #MEBFTER
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< 100
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z 10
2
[T 7
2 y
b= U=
L
3
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PYTTIT — 3.3V
A — 5V
0,04 ELLLL
1E-6 1E-5 0.0001 0.001 0.01 0.1 1 55
Output Current (A)
LM6x635 VN = 24V 2200kHz B

B 8-50. LM6x635 DA A vF /BB EAFER

B 8-51. LM6x645 DA A v F >/ RABEE L AR ER

& DRIk & DRk
500 2250
100 2000 ™
0] ¥ 1750 \
S 10 a < ™S
e 2 1500
g 5 5
3 =} \
g ; A g 1250
£ f £
j=) (o2}
£ £ 1000
5 o1 Zd 5
= 7 T 750
(%] A w
0.01 a — 33V 500 — 25A
— 5V — 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 B LM6xx25 Vour = 3.3V 2200kHz FPWM

8-52. LM6xx25 DA v F IV ARBEANEBRE

B 8-53. LM6xx25 D AA v F I/ RAR#EEANERE
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& DRk E DR
2250 2450
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2 1000 2
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= 750 & 700
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] — 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)
LM6xx25 Vout =5V 2200kHz FPWM LM6x635 Vout = 3.3V 2200kHz FPWM

8-54. LM6x635 DA v F UV ABEBEANERE
1] [

Copyright © 2026 Texas Instruments Incorporated

BRI BT 87— F 2 (DB R PHH O aPE) &85 45

Product Folder Links: LM65625 LM65635 LM65645

English Data Sheet: SNVSCH3


https://www.ti.com/jp
https://www.ti.com/product/jp/lm65625?qgpn=lm65625
https://www.ti.com/product/jp/lm65635?qgpn=lm65635
https://www.ti.com/product/jp/lm65645?qgpn=lm65645
https://www.ti.com/jp/lit/pdf/JAJSWP6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSWP6A&partnum=LM65625
https://www.ti.com/product/jp/lm65625?qgpn=lm65625
https://www.ti.com/product/jp/lm65635?qgpn=lm65635
https://www.ti.com/product/jp/lm65645?qgpn=lm65645
https://www.ti.com/lit/pdf/SNVSCH3

LM65625, LM65635, LM65645
JAJSWPBA — JUNE 2025 — REVISED OCTOBER 2026

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

Switching Frequency (kHz)

B 8-55. LM6x635 D AA v FJAik#EANERE
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750
/ — 0A
500 — 0A 25 — 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 Vout = 5V 2200kHz ~ FPWM LM6x645 Vour = 5V 400kHz ~ FPWM

8-56. LM6x645 M KOy 77D ME
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' — oA 02
22 — 45A 04 = — 33V
— 2.5A ' — 5V
2 0
3 35 4 45 5 55 6 65 7 75 8 85 0.5 1 1.5 2 25 3 3.5 4 4.5
Input Voltage (V) Output Current (A)
LM6x645 Vout = 3.3V 400kHz FPWM LM6x645 FPWM 400kHz

8-57.LM6x645 D KOy 77D MstE
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K 8-59. AN ER
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Input Voltage (V)
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Output Current (mA)
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— 24V 0.01 — 24V
— 36V — 36V
0.01 — 48V —— 48V
0.005 = 0.002
0.01 0.1 1 10 0.01 0.1 1 10
Output Current (mA) Output Current (mA)
LM6xx25 Vourt =5V L=22uH V=24V LM6x635 Vour = 3.3V L=22uH V=24V
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Output Current (mA) Output Current (mA)
LM6x635 Vout =5V L=22uH V=24V LM6x645 Vout = 3.3V L=8.2uH V=24V
K 8-63. AWEHER - BHE—F X 8-64. AWERER - BHE— K
5 10
A 95 \ — 5V
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z 2 750 \
g 2 7 N
= A 1A 5 65 \
£ A E 6
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001 ] A — 36V 3
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Output Current (mA) Input Voltage (V)
LM6x645 Vout =5V L=8.2uH V=24V LM6xx25 lout = 0A L=22uH
8-65. AWVEBRER - BHE—F K 8-66. BARMRANERER - BHE—F
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Input Voltage (V)
LM6x635 lout = OA L =2.2uH
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Output Current (A)
LM6x645 Vour = 12V 400kHz
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Output Current (A)
LM6x45 Vout = 12V 400kHz
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2A/div |
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. . . . N . . . 2A/div . 2ms/div
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o
V=24V Vour=5V loyr = 0A 2200kHz
N out ouT | V=24V Vour=5V  ifk | 2200kHz
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? : 4 0 w:?aw
2’\1/3:\5 . s : VIN o T1v
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&86. 77V — a3 Hi#RT—4 D BOM

TINAA HAEE Ay F T AR BB A%7% D.C.R. | Vour F®D Coyr (EBETZAM)
LM6x625 5V 400kHz 10uH 0.03Q

LM6x625 5V 2200kHz 2.2uH 0.02Q

LM6x625 3.3V 400kHz 10uH 0.03Q

LM6x625 3.3V 2200kHz 2.2uH 0.02Q

LM6x635 5V 400kHz 8.2uH 0.016 Q

LM6x635 5V 2200kHz 2.2uH 0.018 Q 23pF

LM6x635 3.3V 400kHz 8.2uH 0.016 Q

LM6x635 3.3V 2200kHz 2.2uH 0.018 Q 27uF

LM6x645 5V 400kHz 8.2uH 0.016 Q 91uF

LM6x645 5V 2200kHz 2.2uH 0.018 Q

LM6x645 3.3V 400kHz 8.2uH 0.016 Q 120uF

LM6x645 3.3V 2200kHz 2.2uH 0.018 Q

LM6x645 5V 1000kHz 3.3uH 0.012Q

LM6x645 3.3V 1000kHz 3.3uH 0.012Q

LM6x635 5V 1000kHz 4.7uH 0.014 Q

LM6x635 3.3V 1000kHz 4.7uH 0.014 Q

LM6x25 5V 1000kHz 6.8uH 0.021 Q

LM6x625 3.3V 1000kHz 6.8uH 0.021 Q

LM6x645 12v 400kHz 15uH 0.043 Q

| Input Capacitors |
FBMH3225HM601NT I\-._ZJ\_A_)

VE2 L3 VE1 L XGL4030-152MEC

—s

s

( 2.20F
100V 2 2uF 100V =Y
T1 00V 100V

100V c12

C13
l %SnF 100V
4.7uF
C10
ND

2 2uF
100V —;’ZZUF

4“—'

4
4
9
4
I

@]
=
w]

B 8-77. 2200kHz A EMI Ah 7 14 V%

EMI Filter

|
|
|
XGL5030-103MEC |
|
|

Input Capacitors

FBMH3225HME0TNT

VIN

8-78. 400kHz A EMI AN 7 1 V%
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DITFORICEH SN TWET —ZT R T 7V — g BRRICOL ARSI, IV R — R O ATME DR ES
NCWET, MEEME (TYP) FIOEEE, Ty = 25°C IZO A S ET, Ty =-40°C ~ 150°C D& i TORE%E
IR O%E | &/ (MIN) BI O K (MAX) IO A SV ET, Zhootigid, fERBR I3 ESN T

WEEA,
& 8-7. KRN R T Atk
NIA—F T AR w/ME HRIEE HARIE Bz
NS AJIEIRAER | Vin =24V, Vout = 3.3V, lout = 0A, LM6x635, 2.2MHz 24 pA
Vout Vout = 5V Vin =7V ~ 65V, lout = 0A ~ 2&{if, FPWM -1.5% +1.5%
Vout = 5V Vin =7V ~ 65V, lout = 0A ~ £&£fif, AUTO -1.5% +2.5%
Vout Vout = 3.3V Vin =5V ~ 65V, lout = 0A ~ 2w, FPWM -1.5% +1.5%
Vout = 3.3V Vin = 5V ~ 65V, lout = 0A ~ &, AUTO -1.5% +2.5%
Vin =12V, Vout = 5V, lout = 1.5A, LM6x645, 400kHz 95%
n E—r%hE ,
Vin = 24V, Vout = 5V, lout = 1.5A, LM6x645, 400kHz 93.6%
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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 ©)
@ ©)

LM65625RZTR Active Production WQFN-FCRLF 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 65625
(RZT)| 20

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.

@ Mmaterial 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 Tl 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/product/LM65635/part-details/LM65635RZTR
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https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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OTHER QUALIFIED VERSIONS OF LM65625, LM65635, LM65645 :
o Automotive : LM65625-Q1, 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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http://focus.ti.com/docs/prod/folders/print/lm65625-q1.html
http://focus.ti.com/docs/prod/folders/print/lm65635-q1.html
http://focus.ti.com/docs/prod/folders/print/lm65645-q1.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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
L@l e )
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)
LM65625RZTR WQFN- RZT 20 2500 330.0 12.4 34 | 427 | 07 8.0 12.0 Q1
FCRLF
LM65635RZTR WQFN- RZT 20 2500 330.0 12.4 34 | 427 | 07 8.0 12.0 Q1
FCRLF
LM65645RZTR WQFN- RZT 20 2500 330.0 12.4 34 | 427 | 07 8.0 12.0 Q1
FCRLF
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 19-Oct-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM65625RZTR WQFN-FCRLF RZT 20 2500 346.0 346.0 33.0
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.

i
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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

=

3

|

|

|

o
= 7=
\
@ — 2% (0.5)

K =N

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.

{
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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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