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6 %

6.1 X | KBUEE
FE TR IR s (BRAES A3 ) ()
B/ME BAHE Efir

LIUNGEN:S VIN % PGND 0.3 70 Y%
LIPNGEN:S EN/UVLO % PGND 0.3 70 %
LIPNGEN:S RT % PGND 0.3 70 %
LTPNGENES BIAS % PGND 0.3 40 %
N MODE/CLKIN % PGND 0.3 55 %
LIPNGENES FB % PGND -0.3 55 Y
i LR SW #| PGND 0.6 Vin+0.3 Y
i S LS PGOOD % PGND 0.3 40 %
it L BST & SW -0.3 55 Y
i L VCC % PGND 0.3 5.5 %
T TR -40 150 °C
Tstg T A7 -65 150 °C
(1) Bl “EBXERRBUEE” BT 7T Re X 3G MUK AT o 4% B K AUE (B A R S R X L8 5 R N AR 2R BB AT 2 A AR AT

fh A& AT TR IR BT WA H “@VOBAT M B “EXRRPUEE” VBN , ST RAS T2 IERIBT , XAk mat

PRV AT SENE . DOREANIE B I 4 R A1 A i
6.2 ESD %%
L= FAAT
AR (HBM) |, #F# AEC Q100-002 frifE(") +2000
Yo e FEHLAHEA (CDM) , 754 AEC Q100-011 Arif 1750 Y
(1) AEC Q100-002 #57~ % Zi1% 8 ANSI/ESDA/JEDEC JS-001 #iyu$i4T HBM 3 /IR o
6.3 BB T M
FETAESEIRTE I A AT (BRAESASE W)
/M A HpL
NGNS VIN 3 65 Y
L EN 0 65 %
ML BIAS , PGOOD 0 30 v
AT FB 0 5.5 v
SN HLI MODE/SYNC , RT 0 55 %
koY i Reupcoop) 4 kQ
AR Vpu(PGoOD) 0.8 30 \%
i 1 LR VouT 0.8 v
it e LM65645/LM65645-Q1 0 45 A
it e LM65635/LM65635-Q1 0 3.5 A
i i LM65625/LM65645-Q1 0 25 A
Ty LAEZEIR -40 150 °C
6.4 AEREE R
M
Atraeiata() RZT (WQFN-FCRLF) By
20 5
Roua ZE IR 25.5 °C/W
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6.4 AMEREF R (42)

B
#rapiata() RZT (WQFN-FCRLF) B fy
20 5|
Roga SEFE IR (JESD 51-7)@) 434 °C/W
R0 c(top) ghEAbR (TR ) AP 14.9 °C/W
Rous 45 %5 e R AR IABH 12.0 °C/W
Wyt SRR E S 1.0 °C/W
Vs 45 %8 LR R IR S 80 11.9 °C/W
R ¢ uc(bot) ERHNTE (JEHE ) 6.0 °C/W

(1) AXRWIARIRRHEZEL

BB M 1C BRI RAR N T

(2)  BERPEHT Roya EOUNT S5 HMERALE , ATt Hi. XEE R JESD 51-7 5/ , IFE 4 = JEDEC R LT 1

Pite. ISYOFARIALIBRBH HRAFAINERE
(3) A RHLBRMRA R AN ELARAF

6.5 H SR

B2

Bl , EVM Reya = 25.5°CIW.  HRBUMER , S “HumdRiRg” —1.
W2 LMB5645EVM HI 161 .  ARMIIHER.

“EHSGRIE 1.

FRAEE HI 44219 -40°C & +150°C TARLSIR T (Ty) ( BRAEASMEM ) o S/NTRRREI A I SR gETh A v 74

H5E

VEN = VIN , VOUT =3.3V, fSW =2.2MHz

WAMEIOR Ty = 25°C (M TR W REA B S HhsitE | (XS5 RIS AU, UNRAHER @ V=135V,

B3 WA | ®ME sEE BkE| B

BR (VIN 5180 )
VINuviLo R VIN UVLO ET+iI{E Vin ETH (B3I ) |, lvec = 0A 3.25 35 3.65 \%
VINuvio_F VIN UVLO &I ViN FBE (17— ) , lyec = 0A 25 2.57 \%
VINyvLo_H VIN UVLO B ¥ 0.9 v
la-sp Vi ST HL Y O Ven=0V , T;=25C 0.81 pA
Ivin VIN 5] N R, IR Vgias = 3.3V + 2% 0.45 pA
IBIAS(FIX-3.3V) SEIAS SRR | B2 3.3V i , BT Vgias = 3.3V + 2% , o H B sk 8.0 pA

Vin= 24V, Vaipg =33V + 2% , Ty=25C , 15 2| A
la(Fix-3.3v) Vi B, [ 3.3V L, IR | R ASE

Ty=125C 34| A
IaASAD3.3Y) SQIAS 5| NI, AT 3.3V fid , £ Vg = 0.8V42% , (137154 6.5 uA
la(apy-3.3v) BV BRI, AT 3.3V R, BIFR | ViN=24.0V, VEg= 0.8V + 2% , HEIER 1.35 uA
158k (EN BIH)
VEN_TH_R fRE R TR Ven EF 1.15 1.25 1.35 \Y
VEN_TH_F i e NGB {E Ven R 0.9 1 1.1 Vv
VEN_HYS Jia F 1R i 250 mV
lEN_LkG {f RN IR VEn = Vin 0.2 3.6 pA
PIEE LDO (VCC 511 )

34V < VNS , Vgas=0V 3.35 v
Vvee A5 LDO % e

3.4V < Vgias < 30V 3.35 v
Vyec-uvio R VCC UVLO _EFFRIfE VCC EFHREMIA , lycc = 0A 3.23 35 3.65 \%
VVee.uvio H VCC UVLO i& RHAET Vyecuvio R 0.9 v
HEEARE (FBBIH )
Vrs P R i EL FPWM ## 34 0.792 0.8 0.808 \Y
IrB-LkG 05 5| EVR N U LI Vg = 0.8V, A[fF5 A 0.025 nA
RrB-sEL-5v FB 5|15 VCC [# & 5.0V % il 200 Q
RrB-seL-3v FB 5|14 GND [# & 3.3V 8 T fHpH 200 Q
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6.5 AR (42)

FRAEE HI 44210 -40°C & +150°C TARZSIR T (Ty) ( BRAEASMAEN ) o S/NTERCRREI S I SR geth A v 74
WiE. WAUERIR Ty = 25°C %M FiRA AT REE RIS HsE , U2, BRAESA WY,

VEn=ViN, VouT =

3.3V, fgw = 2.2MHz

PLTR&MHHEH @ Vin=13.5V,

SH WA %A BAME  HEME  BKE| B
R FB 51 I 3 8 v i 4 Y el 12 L A A 4 10| ko
FB-SEL-ADJ FB 43 4% 1y 34 i 422 b B :
et LR ( BIAS 518 )
Vout(3s.av) 3.3V [ & i th iUk FB 4% GND 3.267 3.3 3.333 \%
Vout(sv) 5.0V [ & i th i % FB 4% VCC 4.95 5 5.05 \%
Jash (SS I )
tEN_HIGH i e 1 FL T B R LB IR 4 VEg = VR = VMope = GND , Vgjas = Vout 2 ms
tss P S E 2 0 e ) g}éiﬁ%ﬁﬁ%\ SW ik 90% Veer I 2.9 48 81| ms
B I FRAELAT DT 42
IHs-Lim e e L PR AR | 4.5A 2% i3 525 LI 0% 5.7 6.6 7.25 A
ILs-Lm RN E R TR | 4.5A 1555505 LS FET 94514 f it IR 1 4.4 5.2 5.65 A
\ 7N Ji&
IL-PEAK-MIN EZ%H;IH SELL TR R I, 4.5A Vyce = 3.3V, tpulse < 100ns , H5h#EL 1.21 1.57 1.92 A
NI Ji%
IL-PEAK-MAX Ez;;iﬁ’:ﬁ?ﬁ’]wd LRI, 4.5A Vyce = 3.3V, tpulse =1us , HEIHRL 0.66 A
IHs-Lim A HAE IR EL , 3.5A 1B B T 25 HEIE 0% 4.8 5.45 5.9 A
ILs-Lim RO E R RRE |, 3.5A 1BH% I LS FET A% s i iR 1 3.8 4.4 48 A
/5 NI e
IL-PEAK-MIN ﬁ;;iéwﬁkt FIOBNEERIEE R, 35A | _ 33y touise < 100ns , HhBist 0.99 1.29 158 A
o NI =
L PEAKMAX izgﬁm SRR R, 35A | _ 33y tpuise = 1us | BBt 0.52 A
IHs-Lim VAR H R PR, 2.5A 1553 17 523 LB 0% 3.6 4.1 45 A
ILs-Lim A IR R |, 2.5A BHKE TR LS FET L[4 s i BR il 29 3.3 36 A
N 5 as 4 B 2N =N
IL-PEAK-MIN E%J&ZIJ% HFROR MR IR, 25A 1y _ 33y | tpulse < 100ns , E1ZHKISL 0.8 1.1 12| A
= s I=YN 928
IL-PEAK-MAX ﬁéggﬁmm"’“ VA PRI B FLOR , 2.5A Voo =33V . tpulse = 1ps | FIAMHR 043 A
ILs-NEG-LIM AR A 672 L BRAE LS FET i s int bRAA , FPWM #53C -6 4.3 -2.8 A
ILzcLim ot 2 L BRAE Ve = 3.3V, HEhER 45 mA
Ve EB 2110 I 5o 7 7 5 B :;HS FET S8 A > 165ns , N ARAEREEIIM 0.32 v
thic_pLy S G AR 128 256 |  JE
thic ,%Efﬁi‘?f% B [7) 40 ms
BIRIER (PG 5IH)
VpG-ovPR PG it & T+ RME FB & (AT ) sifmE sk (e ) Hartt 103 105 107 %
VpG.ovp-F PG i T R FB H & ( v ) sl H R ([ ) marth 102 104 106 %
VpG-uvPR PG K& _FFHHRIH FB HJE ( W1 ) S R ( BE ) Harth 94 96 98 %
VpG-uvp-F PG K& T RE I {H FB & ( W1 ) s BE (e ) Farth 93 95 97 %
tpc-DEGLITCH-F PG N BRI A HTAR I ik et B s S IR 55 114 175 us
tPG-DEGLITCH-R PG LTHR Pt Rk 1 % i 48 1R 14 2 4.5 ms
VIN-PG-VALID B3 PG i B # 15/ VIN VoLpa) < 0.4V, Rpy = 50kQ , Vpy = 5V 1.25 \%
VoL-pc AR loL = 1mA , VN = 1.2V 04 v
Ron-pG PGOOD F:j FifH lpg = 1MA 40 125
FRIAE (RT3 )
fswi1Epwm) JEEIE | FPWM i&f7 Rgrr= GND 1.98 2.2 242| MHz
fswaEpwm) FFEIF | FPWM J&f7 RrT=15.8kQ , 1% 900 1000 1100| kHz
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6.5 S (42)

FRAEE HI 44210 -40°C & +150°C TARZSIR T (Ty) ( BRAEASMAEN ) o S/NTERCRREI S I SR geth A v 74
WE. WARUERIR Ty = 26°C 5 MF MReA TREIA IS EbnitE , U2, BRAESA WM, LURFIREN : Viy=13.5V,

VeEn= VN, VouTr=3.3V, fsw=2.2MHz

bl WA BAME  HEME O BORE| B
fswaFEPwm) ‘ JFRAR |, FPWM 1217 Rrr=VCC 360 400 440| KkHz
F# ( MODE/SYNC 3|} )

VIH(MODE/CLKIN) MODE/CLKIN % A\ i HLF 3 i 1.3 \%
VIL(MODE/CLKIN) MODE/CLKIN % M HL-F 31 0.45 \%
foLKINRANGE(FPWM) | 1 BE5E 2.2MHz fow 7125 45 5 Rer=6.81kQ , 1% 1.76 264| MHz
teLkingToN) AR IR 2545 5 1 /N A ik 9 g 80 ns
teLKIN(TOFF) G255 5 1 /N Bk o B 80 ns
toLkiN-sw-DLY CLKIN | SW ZEiR It i) -15 15 ns
X BEHL RS
AfsstLr RS = 1 JRATR TS - bife 51 e dth 8.5 %
Afsso.LF = A SRS HVE ] - 57 J Rmope = 149.9kQ , 1% 17 %
fo1-LF =R - ARtk H 5] et Je i 7.2 12 16.8| kHz
fmo-LF =M - 5 Ruvope = 149.9kQ , 1% 3.6 6 84| kHz
AssHF TR LR AT ) RMODE = 149.9kQ , 1% 2.0 %
L
Rps-on-Hs F M FET 538 s pH 99 mQ
lsw = 500mA , Veoor.sw = 3.3V
Robs-on-Ls M0 FET 538 fafH 50 mQ
toN-MIN(FPWM) B S s A FPWM : Ioyt=0A, V|y=36V , RT = GND 30 40 ns
toN-MIN(AUTO) ST BT F) H3h: loyr=2A, Viy=36V , RT =GND 28 40 ns
torF-mIN 5 ST ] Vin=4V 80 110 ns
ton-MAX B NS ] fsw = 400kHz , Rgr = 40.2kQ 13.3 us
R
Teo P KT 155 165 177 °C
WS RIE 156 °C

(1) AREBHHIE.

6.6 A5

PR R SUE A T B AT BRAR T AR ) S R 52 P B o S REL 8 v (A% SUE T T Ty = 26°C I L. /IME (MIN) Al K AR
(MAX) 1 e (¥ Bk I T LR ST ARAE Ty = -40°C % 150°C il FE V0 Bl P9 8 o i P IR 4 T8 S SE RA%

5% \ WK H | B osme Bkw| B
R
ViNmint [ TER BN G LI e BE DI RER ViN Vyout ®HEN 3.3V 3 \Y;
Vin BB TR SR &S I (5 F[E5E Vour | Vin = 24.0V , loyt = 0A , Vour = 3.3V ( 18 uA
I lﬁlm ) '/T_E' ) , VFB =0V B VBIAS = VVOUT , PFM *—%ﬁ ’
Q_VIN N
B V|N ‘?Iﬁfﬂ I‘E’\JIVﬁﬁJ)\ﬁ?‘S 22h7i} ( X[ 5 VOUT V|N =24.0V, IOUT =0A, VOUT =5.0V ( 1.8 |JA
I ) € ), Ve =Vvce s Vaias = Vvour , PFM s '
Vin BRI TR B & I (5 FRSE Vour | Vin = 13.5V , lout = 0A , Vour = 3.3V ( 3.0 uA
I lﬁlﬁ ) 'ﬂ_:' ) , VFB =0V ’ VBIAS = VOUT , PFM *ﬁﬁ '
Q_VIN .
- V|N ‘?Iﬁiﬂ FE‘JI{H@?\@?‘S Eﬁlﬁi ( X‘J?’/‘f VOUT V|N =13.5V, IOUT =0A, VOUT =5.0V ( 3.0 IJA
I ) € ), Ves = Vvee » Veias = Vvout » PFM 30 '
AR
VIN =4V % 42V , IOUT = 0A Ziji#k , FPWM 0
Vyour sv ) ) 1.5 15 %
AQUT-SV- |8V VOUT i kALt ( st i) | PO
VIN =4V % 42 | |IOUT = 0A Ejfi#k , PFM ik -1.5 2.5 %
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6.6 RGN (42)

PAR RS BOE F - BAT AR AR T B (0 SR 57 ] it LR A7) P A RS D& T Ty = 25°C I DL B/ ME (MIN) AR KAE
(MAX) Z1 (RS & F T LR T AEE Ty = -40°C 2 150°C I BEVE Y IO & W IR i 58 IX L 1A%

B8 FRSF A BAME  MEE BRfE| B
, VIN =4V % 42V, IOUT = 0A jji# , FPWM o

Vvour_sea |33V VOUT il S AIAZ A EE (FRITA |y 15 15 %
v_Ace ) VIN =4V % 42, I0UT = 0A %ifi#k , PFM #ist 15 25 %
Duiax Lo PN Fsw = 400kHz , 7EHi iR 1A 99 %
BE

FHAh

Vorop HNE FBEZ% . ELIREF fSW = fr

1.85MHz , JEHUE 2% DCR J %
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7 VE4H B
7.1 MR

LM656x5-Q1 J& =3 MR Z R K EMI B EFEH8% R 51, XIS v 7E 3V £ 65V ( Al A2 70V ) 5%
R EYE N AR, SRAEeTIE L 5] Bk B 3.3V/5V [ i ERT i e G .

L R A i 24, FEHC 30ns Sk FIEIN B] , RIZE R SIS e e bl |, SR AR PR I 25 i BV DL A H ) SR R 2
PR URRE . R AR T I () A R D W B RS SRR AT T A A L, W ORI 2 F B PR . IRV RV TE LR R
RS RNYS I B L PR FF T

Z AR B R B K PR b B AR B 287 b A ek /N RS R AT A SR 2 VR e A M R TR s b ig AT .l
g RT 51, 7T LUK LM656x5-Q1 # B N7ERE & 400kHz. [E5E 2.2MHz B M 300kHz #| 2.2MHz [ m]
NIBAT o R BUAME I 2% 25 A RSB R HL AL BR 1) 7 28, AT B KPR b BRI A AR B s AR AN D T A 2

LM656x5-Q1 Wit A MK EMI. a5 LU N -

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

X FR 1 43 T W] B R PR R 9/ A A 2 Pk

TR T AR T AM JGZR s R AT 2R 3 Bl N ie AT

A5 A B E 3hEk FPWM R, JE B AM e [R5 o sk

X R T LA B 57 RN A R AR 15 B Y EMI SR AR e 11 75 0K

N T AE AT SEVEBURAIIA B s H A5 1, LM656X5-Q1 185 3 HAT S8 ORI Mo 1, ] ek Al 2 T S A0 T g
M, SCRE
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7.2 ThEETTHEIE

VCC BIAS
1 1
RT Rrr Detect VCC T T
UvLO
—» CLK ovLO
MODE / MODE / PLL and |
Pl SYNC > OSCILLATOR [—® CLKOUT ] VINT1
Detect
SLOPE VIN
A A COMP UVLO
AN come L0
Tsb o—{ ] VIN2
Frequency
| SPREAD Foldback
SPECTRUM
HS UVLO {] BST
HS Current i
Sense -
PWM
n Comparator
+
l _
HS and LS
Current !
Control i
[ Bandgap_|-v Somparato
andgap REF Comparator
> . * —— Jswi
+ ; ~
L+
Internal EA —— Sysitem EN * ]SWZ
LS ILIM Drivers and Logic
I ——— Soft Start
ZX Current
Fg ?50;3& Comparator
-3V, — BIAS
FB[ F— ADJ ._%
}_
||
PG D\L i
L c PG . UVP / OVP
omparators, |.g
De-glitch CLK
1 Filters, and
- Logic f
LS Current
Sense System EN TD
o——1{ | PGND1
EN/ [H EN EN Control |———» System EN
UVLO UVLO Y
+— I PGND2
£

12

S

&
R
)q.
i
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7.3 RptEHER
7.3.1 B B IEEFF

LM656x5-Q1 A7 AT i 5] AT ¢ 1 ] 5 oy i1 oL P sl i b Pl P S £ [ At PR AT, St i el FB
SIRIE SR . K FB 5| BNER R GND LLEFE[ E 1) 3.3V frth , BUEREF] VCC LI E 1 BV farth . ed [ & 4
H AR, BIAS 5] B ELEGE S BIFe IS 4% (0 o . A%, BIAS 5P 5 8 He 5% (K S A % O D 7Y
i BG5S SR A FBYR. BT P9 ER LDO Sl S BHEA  DR AR [ 5 it P e AT TR R ) TSR IO I
(E ] DAZE AT AR AT LR nl&l 8-1 P, K BIAS iE#:% 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 R, AR AR A FB S [ 7 — > R ds . H BB AR AR IS A 1 T 5 e PR
0.8V AT AT . AREMIER , WESHE 7-1.

FB

§ Rrss

— AGND
B 7-1. BE AR RRE R
MR Regr (8, A2 1 %4% Regg MME . BESSES K Regr MMEFRMHIZE 100k Q BLHEAK. BKHIH

BHAE % 552 3] PCB b i A 8575 Y 3 B I FRIAT I FEMA |, 3K L8 FRLIA AT RE & S8 P 7 O HH L o FE AN FEAE L 22
PCB i I HITE L T, ik K2 M Q (A8 RT3 A U LA

08
Rppp = RpBT X 57 — 08 (1)

FERLIENR | 20l A R A T P R R R R B B R A B A R R A R N o R I AE )
CEFEUEVE AL AR PR L 50 6 3% Crp MIBIUME .. WSRAETF R INE AN BT | 15 7E PCB i J5 h iz L 28 2e B 1
— A AL

7.3.2 EN 5/ BIAT Viy UVLO /%

JRENAN G i EN RIS 2N B BE o VR R A1 2 I 2 8 TR LI 4R AR Y S A R R BUE
(UVLO). Tt KT Ven tr r IS 20 805, (88 0F 2t N R s O a6 808 s . 249 EN AR T
Ven th F RS 8345 1L SRR HE N SGIT AR | LIS VIN BN RN T 0.81 w A ( BRfH ) o R, EN Fi AT
FEMUHIRZ N 0.2 u A (JUAYME ) o WRAFELIIAE | EN SN AT DL EHEER S VIN. R g8, BN R
SUER KA. SR EN BIERERTE & T4 KPR 2.
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VIN

§ RENT

EN

§ RENB

K 7-2. fF EN 5| VIN UVLO

TERLEIE BT |, T BN S EE N SRR UVLO HPAS A N FEF o 225 P T AR R B 2 42 1 sl s 1
PR YR 2 KT BN R IR . AT AT &L 7-2 rh R B RS OR SE LA UVLO . A 5B I A B N\ HEL s
fREN Von » MRBTEEAN Vorr. ZORFRREE , 20 as BRI AUR TR EN SIS (len_ke). /T T
10k Q 150k Q Z (A Reng EAAGEM. M5, MATTHEN 2 5 Renr , I 3 tH5 Vorr.

VoN
RENT = RENB X <—VEN_TH_R - 1) (2)
Ve = 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 FHHEREK 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 E R TR B 5] N PR R PR IR R ERIBE S EER , EERE ERE VCC FE <
200 Q HPHZE,

7.3.3.1 MODE/SYNC 3|/ T FE$

LM656x5-Q1 MODE/SYNC 5| AT FH -4 A 0% % 2 5 A I S AT [R5 . N SRR 2% vl R IR A 4 & 2251
TSRS 51 AR &0y B R Tt SYNC HRI I Vipsyney » A R P9 IE) 25 ki 2% . /s
SYNC ON E}T(‘(Eljﬂl OFF %RY*T#@EHLIEUZ‘ZE%%U&? tSYNC(TON-MIN) F tSYNC(TOFF-MIN)° LM656x5-Q1 %%ﬁf’ﬁﬁfﬁ
B HE Ny 300kHZ £ 2.2MHz /M8 B
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THEE , RAefE g eI 2 AT 82 5 A8 SYNC {55« 4n 2R AE 5| RS Y] ftn , W JeidAeill 2] SYNC 15
T

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

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 2049 2050 2051 { [ — —
yrone e e e e e e e A P e /N Y AN VO
ey = — —  — | —  —  — = — | —

Synetronization Spread Spect betws Ise 1 and pulse 2048, |
signal prea pectrum Is on between pulse 1 and pulse v .
9 there is no change to the operating frequency. At pulse | At appmx;?:éilzn’:‘:iiszng& spread

4, the device transitions from Auto to FPWM mode.

|
Also clock frequency matches the | Phase lock achieved, Rising edges
synchronization signal and phase } «—— align to within approximately 45ns, no
|
]

SW Node [ locking begins spread spectrum

N el

[

o e,

|
I |
|

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

Py

JE o

& 7-5. [ 312

7.3.4 A RAIE

RT 51 HZ AT B A . BE51 ] LLERES] VCC PASEZI 400kHz TAESZR | Al LAt LLs2E 2.2MHz TAESER |t
AT DA FH B e L V2 B AR TARSR ; ESER 7-3. iEVER , 0 R B P @ TE R, LM656X5-Q1 Sk E
9 400kHz B 2.2MHz. 1577 [a11% 5] i 0 ik b5 5 DAl [ 20 . iR TR | 2R 7.3.3.1 1) SYNC/
MODE 5| i, 7 RT 5| A1 GND 2 [8]jiE — A~ FH2% |, 7T LLZE 300kHz & 2200kHz 8 [ P9 5 FF iR k47
ife. BSR4 FE 7-6.
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_ 164
Ry(kQ) = T (MIZ) 0.633 4)

B, % fgw = 400kHz , Ry = 40.37k Q , (K ATIEFE 40.2k Q B BH 334 v e 21 [ 4H

55

45
40
35
< 30 \
& 25 \\

20
15
10

5

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

& 7-6. FFRMES RT [HEFIRR
R 71-3. FRAREE

\

I

RT FFRPIR
vce 400kHz
GND 2200kHz
RT HiFH2 GND 300kHz 2 2200kHz
e AREE

RS, bR R VCC % < 200Q HIfHZE.
7.3.5 XUfEDL/#HT (DRSS)

LM656x5-Q1 $&A4EXUFHAL AT (DRSS) DiRE , AI7E Ta A i [l N PR FL YR 1) EMI. DRSS ThREWG R AN = A 1 i1 it
2k (FRAEERTE ) S5 AUA A BE N L ) 2R AR 45 A . ARSI = M A H R TR A R T RE | m A BE L
PE T E ST R TR

ARAI = R o) ol 2 v J e 5| e AR AEARI 1) i 2 7E 12kHz TR 1 5% Y A 9 R IT A | 1 34K
B I £ 4E BkHz IR I £10% VI NI R IT A .

JEATE R A G S RO TE S S, DU REE BT 2 AR o AT bR v B SR X6 AN [R] 450 B SR FH AN R (1) 45
REAMTA 7 FE R 7 %8 (RBW) 1 E . RBW X EAPEREA 2 . filtn , CISPR-25 %3k 150kHz %= 30MHz #i Bt B A
9kHz ) RBW. 2440 KT 30MHz i} , Af 7 RBW &y 120kHz. DRSS #8443 i A4 = F 1 il A1 s 0% ) A
BENLIES] , MR RBW AME RBW 4144 T EMI Hfg. {ERAIB: (150kHz - 30MHz) ' , DRSS IhfE A K
SRS EZ L 15dB oV |, fEE i (30MHz - 108MHz) H1a] [k £ ik 5dB u V. 44 EBt 45 H T MODE/
SYNC 5|t , DRSS Thfek w2k H .
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High RBW Low RBW

M

DRSS

Clock Frequency

Time

& 7-7. WREHLRIASEEL

7.3.6 27 LDO. VCC UVLO #IBIAS #A

LM656x5-Q1 HE A —H VIN 5 BIAS ftHf#) VCC Fa ka3 Xk A . £ LM656x5-Q1 4 Tz irIREE , Wk
BIAS kT %) 3.1V, M ERE VIN. {HZ | % BIAS KT 3.2V (H&AME ) , MK E BIAS. KEZHiEMN
T~ , VCC % N 3.3V, {HIH VIN JEH K , W VCC ml LAEAK. N T Bk A% 4ig4T , VCC B UVLO , AlfE
DA S B S ARG B B L IR AT T SRR . 16 S R T Y Vceuvio R il Vccuvio Hyste Tl T VCC A2
i FHE BN 10V, SRH XTR B AR 1 uF 588,

7.3.7 H2£H /% (BST /)

2 HS HF T, BIEHF R (HS F2 ) Mkshas FEm T VIN iimE . &3/ BST Al SW 2[R HEESEN
FLr 22 F T4 BST 5l R HETHES] (SW + VCC). H % B S AE LM656xX5-Q1 it A b | AT 58 AR FE Hi ik
AINVER R SE . T BST A ZRE FHAE BN 10V, RH X7R B A A B AT 100nF FHESS .

7.3.8 HKESIFIMIEEFHR

FEAEH] LMB56x5-Q1 BEAT Wi, b T [ P 1A B2 A Bl -3 3800 i t F s b TSR 0 A AN B L B . 3K
JE B H LR — Sl

EN A FH IFa844.

MBI EEER TR WS R 7.3.9.3,
T ik RS T AR IBPIR SR E

) 1C 1 VIN Jiti i R BB il VCC UVLO.

R BR BN G | 1C FHAT LU R AE

©IC PR R EHE M BT BT . SRR, R AR AT OV | U e HHAT 5
11 90%.

o CTARBGRRENE) , TS RO SRR DA | R LR T .

- AEHORBIMIA , ITEBERAL T AR ; W0 7.3.9.3.

AT 3SR 3 SIS S IR S R . SR SOV it s 2 BP0 SO B O, AT B A1

PRI TR 2RI, JE5N | IR IR LA | Ut PP AR 2.

TR T TR B, S R T BRI ILA F A, S R AR R LT SRR MR

5, SR A BRI = A -

o U A T R A 40% I, VP, R, R ST S 7.3.9.3.

© ORI ALV FPWM B A bR S48 SN, LM656x5-Q1 AT At T
B VRER , IEREATIRHR OO R T AT | MTITEEAN 4 5 o KB AT B (R 28 1

o Mo L LS P AR Lt KB 1% AR B T

g ARt , B R Z R T 308 RULA A s A S R, IR IR 2 282, DAE
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oo b e R R e I (R 4% A
o ARAEHIRIE T AT,

REFAET R T RAE

o TR N R AN AR LA BRI R R A
o B AN A DASih S 452 B R A ] R T TS i A A W SR LR . 2T 7.3.9.3.

\ Load
b curent_
1
) Vour Set ] “
D = i ]
(_-'E CIC.) Point [l ‘1 Vour Slope
S} = and max \ the same
) output / \ ————as during
%g current | ¥ soft start
(@) ! \
L » t
Time

Tt T & RIS RN R S E R TR, — B S 80 R E BE sl LU RO B, st 2 LS I8 2 390 IRD AR [ ) sk 2 e
Tho RAEASET IR AL AC L | (B0 R A VR I a0 BEE R 0.4 i HLFF g2 ()i 128 et 31, s ]
ATE VK 52 39 8] f A W 452 o

& 7-8. ANEREHRE

7.3.9 LLI)EE
LM656x5-Q1 $efit —E %2 IEE

o BRI (UV) A (OV) fR47 DI BE ) FELE IE W A
o BA WA A R B LR
« KW (TSD)

7.3.9.1 BIRIEH WS

LM656x5-Q1 Gl FEJEIE S ThiRe , nlfaifb R4 0 s YR 7 A % . FYR IE % Shae vl B T SCB i LM656x5-Q1 it
HL R I LG . ) R IR OR T LB (BRI OR ) BT S B P HE . 1ZThRe M T O LR ER @ FB 5| R I A
L, PASEHLATIRI Vout BLE , FFiEk BIAS 5| IS & 1) Vour BCE . 450 H A TR RS, iR IE
W (PG) & V12 m P RIRS . M BB H & e IR R 5% JuHR , PG 5] B IR MK (<
VoLpe) » B85 RGN I ESREREN . PG TR LI 114ps I ik %k 245 7T By LR AR 39 18] B 5 1% A5 5
FR kI o 2 H R B B & O, PG BT E R 2ms JE S AT AR I T/ S AL ) Ab BRI (]

Tl Y PG 5| I SHHIGZHEIZ AIF 100k @ Ehi HEA KT 30V. BR300 LL K LM656x5-Q1 #7222k , PG
2 BN

7.3.9.2 I HAGE AR
LM656x5-Q1 38 i &%t AL MOSFET 3% J8 # FL i PR s E L IR i ol A8 B .

i MOSFET i it 3y s i it e e i e A 2 d il AR PESR SEBL A o 4 iy T SR AE SR R TS BT [0 Ji5 0 I, R A
MBMIF IS ARATFRBM, R m T < S [ B R iRMEL |, BT H S TR 1 2R P i S Ok
ERRAE Z G A REAT R T I 3R i AT B KA T LR R AN B S s b n , BRIt dn 2R o5 S b T
35% , i AL BIRAE 2 B o5 22 LR PR 38 I T i) o

BARMIT RHGER , AR AR Bi. S5m0 MOSFET —F |, HULFEHIFREE 24 HIK M MOSFET %
Wro X TARMIES1F , RIGEIR G & 58 8 80— DRI R A, e s ift BRAE I PSR T . 5 I 24—
FE L, ORWT A R AR R 2 BURR A IXARONRM AR IRE 5 A RME , I8 S0 4 T4, WA LS HURIRIE |, LS
MOSFET # {5 FHIRZE , HS JF R A il LS JFRAE LS it ERE LI TRk, A#EH HS & LikT
i g B2 — AN R Y HS TR oot & IR T IE.
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SwW

SW Voltage

ton < ton_max
- L

0 L4 | >t

-~
Typically, tsw > Clock setting

Inductor Current

& 7-9. FLURPRIE S TE
A U FRIEIZAT I B 252 M2 I1C TEIRW I FI21T. TR EN T Ins M ILLs 21, FhERIE
G E AR A, S R R X P AME 1P ME . TR R R I AT 2 e IR AR, O BRI A b
i R R BT R
AR SRR &, WRRSGE L AR F AP EA T E ; 20 8.2.2.4. T HIRSUKREBIR , BItixa 1 fe
e HR At A AR . SRALM IR I so
SR — B, S BAER A SR — IR E ISR 7.3.80 WEIER , WS R R R O g R
(IRZ) 0.4 f5LATR , T2 ik A BB 48
7.3.9.3 Wit
TEFESL 128 N ORI 2 LR &1, LM656x5-Q1 23K i 4 i A4
c BEREZNIFEUCK , &1 7R T tes WA ; 15275 7.3.8.
o AR T E ) 0.4 £ .
o ZEMEATEE SO B B W E) (52 s b ) B AR R IEAT
TEWISERAR | 82T, FH7E tyic JE R 8. Wrsii =g B 76 ™ B i A B 00 R8s 1 ThEE .
7.3.9.4 el
2 IC i 165°C (( 8UE ) HAFIESR (PG) B A I | $OCHidEd 5¢ M W IT Gk BRI T2 FE . (K
T 155°C Wf A SR O, RAHKW G | BRI X, BERSIREEY 156°C. {45 2T
156°C ( #LU1Y ) i}, LM656x5-Q1 22K 5 5.
7.4 BTN
7.4.1 CHrpERC

arfF) EN SRR Bt ~OUT e HIDiRE . 2 EN 51T 0.9V I, F2JEasMAHS LDO B ki )L |, 4%
AL TR, AR, B S r IR 2 0.81pA PUR.

7.4.2 THEHEA

LM656x5-Q1 7£ LA M 5L T b T TARRE

* EN SIHES T Ven T R

* Vin®= T ViN_uvio Re

o VN RBEEE, BRI Vi /D AR BB R,
o AIEAEHAb M LA
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BRI DIRE , EZ T 7.30 2 TARR W B 77520 EN B S VIN | IR AT DUFE B i 4 A\ i s b i f /s
ViN_operaTe I SEILH JE 2D

FETARRETT , MR R AR A B, LMB56x5-Q1 4b T L R ANF iz — -

o ESIFEK (CCM) |, B A [ T M A AR I {E r i sl T is AT

o AESFHEHA (DCM) , BN AT Ao, B R AR T RS BRSO ) WEORAIRAREE T I, 8
R e Bkt AR ] (PFM) A, AT FARIT MR BLORSF RS IR [N AR S0 AAE A B 3 A T S
DU R AR

o IRFEFEREIZAT , S Ton win A SCRFESAFAE IR AR o5 22 LR a8 47 i /5 1 Sl I 6]

o SRR TE R (FPWM) , 12405 BA [ E TT M 1) CCM ZRABL , (ERF [ 2 AR MR Vi i N Ry e 28 4
#

o HURBRAISRAE , Hor g e OR R R B BOE UK 0.4 f5 L

o IRFERLE, BEIRT O A , DA ORRR R Mk e B

o MIEFRERIRE , S HAB TR L, FUo bt i I B mUBH BT, ELRE B G RE I BOE S

7.4.2.1 &5 AR RIBAT

Hx LM656x5-Q1 (LA FizfT ¥t |, i§Z 41 7.2 MK 7-10 . &4 LLARLI 525 EL (D) 11 BB E il
(HS) FEAM (LS) NMOS J1% , Mt fiti e st k. 76 HS P Sl |, SW i T HLE Vew 181 E K4
VN, LRSS A i DAZRMERL RGN, HS JFC s hl 20 . 75 HS JF RN ] topr , LS FFRATIF. HUEKSS
A LS JFRH | X2 5m ] Vew i LS FF KW 1R 2 B i A7 DU R o F2 e 88 PR R A1 A7 25 LL DAER
FrEe i . D HS FFOCAETF A AN I S IEIN [R5 3L 2 D = Ton(Ton + Torr)

1E BB BAR PR A feds T, D St s bl , SR @ D = Vour/Vine

sw D= Jon _ Vour
tsw Vin

SW Voltage
8
z
A
&
3
|

“lourRosis " T
tsw

ILpk

lour

o
\

Inductor Current

B 7-10. ZE4: S9E N (CCM) THI SWHL AT s R3S B IR i T

KT IRERE T B A AR R T HR R SRR o e R I DGR N A R A FL | SE I R s
FAT AR Y o 24 U8 T i T /N A HRL RS FE AR I — 2l | B s 8 DU 4R SH@a A E 52 I T AR ia 17 .
P B A M R s X 4 A /N A o RIS ESRFEL A 2% S PR A 5 (384T .

7.4.2.2 BEERZBIT

LM656x5-Q1 £ i ki A B g T . — PR B s s 4T | AT /8 5 5 30 i 20 S s s T N S AE H H
T ROEAT Z A T8 5. 55— MAT IR FPWM B3 | RIS 7E 2 20 BB PRI . LMB56x5-Q1 DLW Fh
Rz 47 BT SYNC/MODE 51, 24 SYNC/MODE A i | iZgs b4+ FPWM #ix. 24 SYNC/MODE
AR HCERS | Z28 AT PFM B,
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EHIEIT , LM656x5-Q1 7E 513K T KME 1/10 FO%IE B K i R AR M EE1T . BAsEir R
HA KSR

o THEE , ¥ DCM 81T

o MEYTIR

THER , BRI AR A B AC AR SEELH B R h 32 4T, (HEATR ST Y .

7.4.2.21 B E

TR ORI 5 LR B e PR L RS, X SR AR R T 45 5 I [ E VA R R . B e
Wt A (1 PR T PR AR LB R - W B AR IR AR T Ippakomin I, SRR FRAR . AEORAE AR [ e O TS L T
B R R PR A L F AORFF AR E -

_ fon < Vour
v sw tsw Vin
o YN
(=]
8
o
> ton. | forF  thenz
% » > »
0 — I — I_‘ t
- - >
i
A
€
[
3
O ek
S
§ lout /\ /\
E 0 N\ / AN » t

BT, ARERSRREEEZ G, (KM k . B, 5l i/ T COM R RSSO —F 25, st
DCM #RZ1T. XA T YIEAEIET BT H.

& 7-11. PFM 1T
LM656x5-Q1 7 H A N B A /MG E S HR K E. HRlk , fRcElemAEE THERES , 58
RfEMEE . JAG , B AR RRSL I T . P TAER RN PFM B F2 )% .
7.4.2.3 FPWM #ERIEST
58317, &R A E IS TE# H SYNC/MODE 5| Hi&#F FPWM Uiz 17 .

£ FPWM BT, R R OBIN (RIF AR . O T ORFFIIR | Se VA BRIV B 1 AL FURR S o S 17 FRLIAL 52 S [F)
FELIAL PR A PR PR 1) A 0 S R R BRAEL , 15 2 B i “THF 1

Copyright © 2024 Texas Instruments Incorporated TR VR 21

1
Product Folder Links: LM65645-Q1
English Data Sheet: SNVSCH2

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm65645-q1?qgpn=lm65645-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSX17
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSX17&partnum=LM65645-Q1
https://www.ti.com.cn/product/cn/lm65645-q1?qgpn=lm65645-q1
https://www.ti.com/lit/pdf/SNVSCH2

NOILVINYO4ANI 3ONVAQV

13 TEXAS

LM65645-Q1 INSTRUMENTS
ZHCSX17 - SEPTEMBER 2024 www.ti.com.cn
XSW Do Jton _ Vour
t
Viy SW Vin
(0]
o
S
;o - fon ::tom::
=
wn
0 >t
tsw

Inductor Current

R Loyt ZNT Iripple f1—=¢ , AT LAsKEl FPWM KU SE il (CCM).

& 7-12. FPWM #ERE4T

£ FPWM BT, dn St i i 2 08 v, BIVEEAE AR St e S A A 0@ I (8], DA BT AR T o X T
CAPEIS K b Hh A i e 390 1) S B IR B FROAT N o
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&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MR

LM656x5-Q1 FLfiL/ FLI P s e e B8 15 ) Ke 50 mg ) B P e HOR BRI B L, S K Hh UL 2.5A

3.5A B 4.5A. THZMLLT Bttt 20y LME56x5-Q1 iEFyulE. T LU WEBENCH it T H 58 i e # it
(WEBENCH). LT HRM—FsAitid e , alvy ke oo . X —fpre e TR A i m it |

FEICVF AP AL FH 25 G AT S50

#1

BrAR AW, AMCLUT RS S e A A E TR A . AR EE SOV BT E IR T
MIsEPri s, A RBUE B . BN TR ARG X7TR SUEL /L ESR P 7
v BT IR NEENRELMSN , A @b f Rt R KRE R AHARE T , BF
EFE T XTI, BORIIA e RS MU R AIUE f = B0 o O 1 5 Bk Se 5 | mf BLIFIR
ARy, UMliE A0 AR BIPTTE  PIRAE R AT AR A AL 48 B RMS ARJREEER .
FF 2Rt FUAE T A S 2L I i ELAR AR AL, DL ORIR (3t 7720 Fi R 1) foe/IMEL
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8.2 LA A

Pl 8-1 A1 &1 8-2 73 Jol JEE s Aok P T )8 i R e i A A LMBS6x5-Qu1 R S AU N T FL e o %8R 15 AR A A
SMRTCAE ARG ZHCT IEH TAE. (H72 , SRR E RO AR R o tH B A BETE T N IBAMES . (DR DR T 19 M
* 81 23 8-5 1t T — RINNHS M AT HE . XL PR THERERENBT , A gL, il
R, XEERPRBIHET 12V IR, B 24V il 36V ML

L
Cin Chr LM656x5 Vour
Vin o VIN X sw MM o
2x4.7uF __ __— 2x100nF Csoor
I 4
EN BOOT 1| ~~ Cour
0.1pF
S =
|
Connect as required "——: —— MODE BIAS
|
|
t—- —|Pe Crr — RFBT;
FB
Rres g
vce GND
Cvec L i B
i -
Bl 8-1. R LM656x5 HW] % i i A = 451 B2 A R i
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L
Ve o Cn  Crwe N LM656x5 SW M VOoUT
2x47uF = —~ 2x100nF EN Csoor
BOOT | —~ Cour
0.1pF
—= : -~ —FB
| 1
Connect as required — —: —RT -
| —{mopE BIAS
|
L —{rc
vCe GND
Cvee l i
1uF :|: —
& 8-2. RA LM656x5 I <& % i R AR = 51 2 P P i
Z 8-1. [A ek B AR S RS ER of
8011 B R Pt FB LM6x625 LM6x635 LM6x645
L couTt L cout L cout ™
3.3V 400kHz GND 82uH 75uF 6.81uH 94uF 56uH MOuF
3.3V 2200kHz GND 15uH 20uF 15uH 25uF 1.0uH 30uF
5V 400kHz vCcC 10 H 50 uF 82uH 55uF 82uH 70uF
5V 2200kHz \Yelo} 22uH 15uF 15uH 20uF 15uH 25uF
(1) HEE , ROMFTE COUT (HI AU ikt A E .
% 8-2. LM6x625 7E T Y4t i FE MR T A ST S8 T4
I R ik L cout® Regr Rres Crr
3.3V 400kHz 82uH 75uF 100k @ 31.6kQ 20pF
5V 400kHz 101 H 50 uF 100k @ 19.1k Q 20pF
24V 400kHz 47 uH 15uF 205k Q 7.15kQ
3.3V 2200kHz 15uH 25uF 100k @ 31.6kQ 5pF
5V 2200kHz 1.5uH 15uF 100k @ 19.1kQ 5pF
24V 2200kHz 8.2uH 10uF 205k Q 7.15kQ
3 8-3. LM6x635 7 Al i i i AR T s RS T
Efaad: e R L cout ™ Regt Rees Crr
3.3V 400kHz 6.8 uH 70uF 100k @ 31.6kQ 10pF
5V 400kHz 100 H 60uF 100k @ 19.1kQ 15pF
24V 400kHz 47 uH 25uF 205k Q 7.15kQ 10pF
3.3V 2200kHz 12uH 30uF 100k @ 31.6kQ 5pF
5V 2200kHz 1.5uH 20uF 100k @ 19.1k Q 5pF
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# 8-3. LM6x635 7E 1] i % f EAE R T S RSN ol (&)

g aadzNa Lk L cout ™ Regr ReeB Crr
24V 2200kHz 56uH 10uF 205k Q 7.15k Q 5pF
# 8-4. LM6x645 £ 1] % th A AR =0 T RSB AN oA
Efaadza Lk L cout® Regr ReeB Crr
3.3V 400kHz 56uH 80rF 100k Q 31.6kQ 15pF
5V 400kHz 82uH 701 F 100k @ 19.1kQ 15pF
24V 400kHz 22 uH 30uF 205k Q 7.15kQ 10pF
3.3V 2200kHz 1.21H 40uF 100k @ 31.6kQ 5pF
5V 2200kHz 1.2uH 30uF 100k @ 19.1k Q 5pF
24V 2200kHz 56uH 10uF 205k Q@ 7.15k Q@ 5pF
& 8-5. 3& A T Fhm VA% HH F s B2 P () S BY 0B o
A4y H HL R iy HH FH bk L cout ™ Regr Regp Crr
3.3V 3.5A 1100kHz 3.3uH 451 F A& AN H A3
v 4.5A 500kHz 22uH 550 u F 100k © 402k 2 25pF
12v 3.5A 1100kHz 6.8uH 15uF 100k © 7.15kQ 10pF
16V 3.5A 1600kHz | 5.6uH 10 uF 100k 0 5.23k 5pF
8.2.1 i/ ER
PUR /R HE R 8-6 o A HR 4L T g it i 2.
£ 8-6. E4HXITSH
Bt ~ME
N 24V (LAY )
Y 5V
T KA H B 0A % 3.5A
TFRAA 2200kHz
8.2.2 IF R L FE

LR WS FRE T 8-2 A1k 8-6.
8.2.2.1 f#i/ WEBENCH® T R A& EH it TR

maibat | [ LM656x5-Q1 231 315 8 WEBENCH® Power Designer £l 2 & #ill ¥ it 77 & .

1. EEEARARBL (Vin). RS (Vour) AR (lour) 25K

2. FAASRE , T KRS E, AR SRR RA

3. KRBT SRS (TI) Hofd rT 47 B T7 RHEAT HEL .

WEBENCH Power Designer $2fit 7 @ hil| R |, 3251 7 LR A& Aot DU i 0 EHE .

FEZHAEOLT , ATPAT EUR R4

o BATHAMGRE , WEEIEPIY LKL BB IERE

o BATHERETI R, TR RBRARAEAE

o CREE i S B A R U5 6 LR T CAD 6 30% H
* TN PDF &SR & IF 5 FFH

X WEBENCH T R ZELE , 15 www.ti.com/WEBENCH.
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8.2.2.2 I RMER

PR TT AR T DU HE e BRI AR BT RS o BUARIITT RIR R BN R BURE |, 0 H 2 KB = 1 &
G, A, B IIIT ORI SO VRS FTC)N (K HUBSE R B A | RIS B R B SE N R 22 . AR AR R A ]
e, FATEFERIIA Ny 2200kHz. EXFIELLE , RT 51 EHE] GND. AXEZHEMER |, 1§20 7.3.4.

8.2.2.3 W] AT B s ) L FR AR FB
SR GlER A FB 5| &S] VCC 5B , A A o] i i P s A O i H PR B BN BV

IR EARE T 3.3V 5 5V et A s, s U AT e b R AR . RIS DL, A 25U it U
FB S [MER— Moy kas |, iy 2 5 AU REaK 6 HI -1 5E 70 ISR e .

0.8
Rppp = RpBT X o7 — 08 (5)
100kQ > Rppg||Rppt = 4kQ (6)

THER, J7H20 6 18 Regg M1 Regr MIJFERA G LAUKT 4kQ H/NT 100k Q o Z T ARG LRI , 2R ONEE S
A ZIE R B A1 I R SE UGN FB S1BAIRRES | DLIERHBCE fi S

WAz BB T AR EREL , ) Regr = 100k Q Al Regg = 19.1k Q  [RI4E Rl /2 77 F2 2l 5 A5 fE =X
6.

W T RELZ R, ST 7.3.1,
8.2.2.4 HIRA LR

HL IR AP AT R R e B R AR IO S 8. HRUBE R T AR SO R R IR U A5t B s S D R B R F U
HUEH 1) 20% % 40% YulH. Z2503R0] , HIRSUE: fL It i B AR 5 Ky ) F AL AIUE (LAY 30% . ETA 21 LIt PR Al
T, ORI S0 R R 2 PR e R R BN I B0 F B & PR AR R R AR ) R 0 SNR , JFRTRE 24
AP RE . RERTT R A W 2 SO R, BB 2 R . O R R AT N T
A B OR T A B S TSSO A, S s K AR A AR A . LB SUI IR e K P 2 B A
EA Ko TR 7 BT e R E

Vin = VouT) X V.
(ViN = VouT) X VouT 7)

L=
VIN X KX IouT — rated X Fsw

TiRgaQ 7 s E AN A RN R . (R, RN AR SRR N R U AT U R Y
ERRIGEE . EAEMROLT , RGBSR R ME A SO R . 1 KA S0 LR 2 PR B K
i, W BRI, AR FEN 8 RAS A L ]

. ~1 1 _ (Vin = Vour) X VouT 8
OUT — max = IHS — LIM — % VN % Lx Fow (8)

BARTSOUT , AU I RATEUE iR 20 5 ST R R BRAE lns.um — Ko RSSO RISt £ A ) 6 it 241 1]
HURES AN AT, 2 LSRR A, A ORI — N ARRRIE , S ERECRR BT R TR, BARRE
FL AL PR B 5 A P L R A RS, (EL PR AT P R 2 A PR U TR B T B v v o XM T AT RE R BT IR . K
PR SRR R RS B AR R RO AN, (HE W EE Ry WO B SEAR AL 4G . By W B it
A, SCVFAE— B REE B TR o8 AR O AUE B SR, BRI AE = T4 AMHz B9 B 38 2 i B -
FEARFIEOLT |, AR TN A AN/ T B ) B R VA FL i FELA

N T BGREBRG , BEBMEAS/DNT 2 9 Eag i E . MEREE M T 50 b5 2 AR AR AT TARE 2 AF KTk
5T 50% LA .

Vout
Linin = M x 9
min Fsw ( )
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FELIL AL AN /D T 28 e ORI E FRIIN 2 10% o
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8.2.2.5 i R ARSE R

LM656x5-Q1 #3514 (19 FE s A =0 ) 7 2 SR VFAE Bt RSV Bl N G2 AT o it HE 5 4 2EL 0 2 PR 1 47 4k o 2 SR AN
fasett , mMA SR BIES .. MEMFHEEFERNN S SEHAE 8-1 £3& 8-5 THIME . X3 §E T 4%t
Hoh gy ) AR B R AR BT G . W, B R AR A S B R R T E R S AR . BbAh |, FEfE
FH AT 4 AR, AT LS Cre A BRI IR S PERE

A EA)E , BUEMEM TR ESR MR, W LME R REEC 10 AT AR 11 Al ey th o i S0 ) Bl v
e fE .

~ Al

Vy = 8 X Fqw X CouTt (10)
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Al= VIN X Fgw X L (11)

SR b, R N A T SR AR A P ) R T AR R e A B A U RN 5 R 1 8 A AT 45 T
RITI%, W IUIRAAE N N R 5E . B T T 5 B %a i re b, 076 it o 1) /N Rl e L A A8 AT B T
BEARS e A . AnF 22 100nF S A /N 58 ROST B B8 F A # AR 1A BT 080/ ri JRE T P B A 2 A RONE 511 1

CRENE N

A 4 R B KB A AR PE VBT 10 524, B 1000uF | DA i BRI H HL A 2 0 AR 28 1R R
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PR GIARYE R 8-1 M 15 uF Mda i . THICAE | IX R N B s B R BT (] A 0 ) L A 4 22 5 1
fH. RPERFTAEHRLIL. 7 LMERAEMA BA XTR s B A IETE 5V S f L T34t 15 n F i %
Aar R AESHEG . N7 EIRE N, AR BORIE I ARUE . I ERTIE T DL I IR R A
S i L LA PR B R R R /R AR

8.2.2.6 A\ AR

B T RS0 R IR T e S LA B R R S, MR N S AR N R AR PR AL BE P IE . FR e B8 (g N\ i 2
KRECVNE RN 2 x 4.TuF . EEBERE—MCE — NEES | JFFEEEZRS1 VIN F1 GND 5 #l. 215
DS N BT 7 B B KON R T B A I E R N B KN B R I A o AT DA KA DA Bh BRSO\ FEL R
g, IR IRBE S A AR EF N R . DRl | DA ZITE S N\ it )R] RE SE LT R R A8 1AL B CE — AN s ss BE FAN 2
x 100nF P& AR . EEBENG—MBE A EAESE , IFEEEREIZSER VIN fT GND 5. BIiER N
PR ) F B PR AL T S B

TEARGIF BT 2 x 4.7uF. 100V, X7R ( B4R ) M EAE RS, 100nF HEZE #4200 BA 100V H%0E B
&, FHEH XTR HA .

B BRSNS A S R R I A A A . I R K 5 R A ok N R R BIRR R A, BE A
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8.2.2.7 Cgoor

LM656x5-Q1 7 #7E BOOT 515 SW 5| iz [RER: H 25 A4 . AR A& H T 8% MOSFET 1y
AN B 5 2% DA R HoAh Sedikda bl R B ik el . TR B —AN 100nF FOML AP & A S |, HEZE /DN 16V,

8.2.2.8 #Mif UVLO

FEREEREOLT %‘?%;& GO UVLO HF A B LY. ATEURE 1] 8-3 e o HLES R
JRIXFIFT R . FHEHEJEIEEN Von , TIRETEEIREN Vorr. H2G , Reng FEMEAE 10k Q 2 100k Q 7 il 4 i
¥ ) %E'fﬁﬁﬁﬁ%ﬂiﬁ 13 F7 R 14 15 RenT F VoEgo

Vi

Rent §

EN

Rens §

& 8-3. 41 UVLO M AT E

v,

RENT = RENB X (VENOI_\IH - 1) (13)
_ VoN

Vorr = VEN - L% (ven — g (14)

Hr
© Von=Viy FiEHE
* Vorr = VN KT LK

8.2.2.9 BRFBEE

SAR 22— R | AR R A (RIS AT I S TH AE PN S0 o 3 I (1) 5 Vi) 2 o 2 8t 4 1100 A 30 0L 8 T v 30 2R
B UL b WAL (Ty) AIEEIEE . DR IFE LA AF A SEBE R g ya 71 PCB H AT K%L, LM656x5-Q1
(1) B e 285 W U PR D 150°C . IX 2 BRI 83 1 1B K T FE 50, Ao PR gk i . 72K 15 R THE S
KRR BEMHBERE (Ta) KM R ga B2 BRI AT S B 1T LU A0 3R P 32 4 i th 285k
R AR BOR o WRAE P R M 2R rP A BN PT T RIB AT 254, W] DUAE B 3R Al B0 . 8l w LR
EVM VAVCECFr 75 IR 223K, JF B ] DLE B . R o ya WIEWREE M. W1 FEAIC B LEHTTER N
FFMApTg |, #iEpgE e R BT3B, AR TASER AR ZRP RS ERAE
S B S AR D SRAT 0 — ALRR 2 251 N IE . O R ycgoty M1 Wyt %ﬁﬁ’]ﬁ&%&&ﬁﬁm%ﬁ RERTIRA . ARHE
25 BRAATT R TIR |, ES W L FHAIC ifz%#zfﬁfrr“ﬂﬁﬂﬂ

T] —Ta 1 1
louryax = *(12%) * (vour)
OUTMAX ( Rgja ) 1-n Vour (15)
Horp
¢ o=RR
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IR A E I K P LB PCB A 4 e B A Fa U, D75 SRS TEAE | DIl PO RE . S FEL G AR A A R
AR H AT BE 200 A IR 2R RS AT A RFEM . ArE RS ESR MM N A SRS &, W LU B — R B JE it
PR . PR T AE T BRI A A\ S P T I A Bt & UVLO . 25 REAE [r i Hh o i 0 7 a8l S i, WY AR IS
FIRES TR, IXHOR T 2 A A 2 i BELAT B DA R s AR o A SRS B AR W R SR iR N N L, T B
2 PEAS S R W I AL R oI L ] Y e VA R A N IR S AR R A L M B R AN KA
MNRA S S ERAGIFEH . AR P EE ESR A B T f N\ UE4R HL I I gl AT AT b 2R b
20uF % 100pF Vi [l P A ELE 5 2 AR B S0, I Bl T8 K G b A2 33 18] OR R A\ i R ARUE

FESELGIENLR | Ao M 25 IR N i (5 FH R B R A1 28 (TVS)o — R B ol S bk (i) o T
AEEBE ] BA BRI 850 . 2 TVS Ml i, HA7 i IS B AR HAR AR . 0 SR i T/ A e 25 10 iy ) H
i, Dt R A A AN S o RN B2 P Y B AT RE 2 B AR AR A

BN T R AEXAEL T (FInmAERRI ) A S E SR VIN AL SW 5| i 18]
PR ar A A T . AERAEOL T, RIS, T AT RESRIR 881 o ARSI 5 BUAR AT E &
U ON PSR HE 2 RV A R T

8.5 7=
8.5.1 #r/ 5 R
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JE#RI EMI PEREFEIR KFESE FHGRT PCB i) . TERFIREHAs | SoCHER) PCB Fei 2 tH— P EiE M A
55 R IEHE S, WK 8-5 FvR . ZIN IR AR ECRBEAS R, TEATZE R AE A AT RE A A KRS HUE . IX
SN B R AS LR S BOR R e 2 I IE R I8 4T . DR | IR R A 2R UTE FLIE O HLIR R R UR AT RE /N
PABR(R AT AL HLUES . 19 8.5.2 JE/R T LM6B56X5-Q1 S yo 4 it @ iU AT Ja o

o S A B IEBR A EEVT VIN G RIE , S —F A A2 1

o M/ LMB5645EVM 1 TR 6 FRE AN LA g HoR
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A WA 2 A B AT o] BE L SR & RIFR I 28 I I AR B st A YR (510 4n SW A5 450 ) FHiT .
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HotRod™ and TI E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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REEL DIMENSIONS

Reel

Diameter

v

|

TAPE DIMENSIONS

[ KO ¢ P1-»]
SO DSOS T
® © o Bo"lV

Cavity

Tl

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

T Reel Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

c O O O O O O OO0

Sprocket Holes

| |
I I
Q1 : Q2 Q1 : Q2
A== t-——7--1-
Q3 1 Q4 Q3 | Q4 User Direction of Feed
| ¥ 4 |
T T
N
Pocket Quadrants
g E2p-3 S 3l sPQ B ﬁ)?sw A0 BO KO P1 w Pin1
B EA (mm) (mm) (mm) (mm) (mm) (mm) (mm) SR
PLM65645SRZTRQ1 QFN RZT 20 3000 330 124 3.79 3.79 0.71 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

il HERR HERE M| SPQ | KE(mm) | FE(mm) | ®E(mm)
PLM65645SRZTRQ1 QFN RZT 20 3000 367 367 35
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PACKAGE OUTLINE
RZT0020A WQFN-FCRLF - 0.7 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
H—i 55 —-1
]
PIN1 INDEX AREA/ g;
1
{ ("] _OAMIN
f
o5 o
SECTION A-A
i TYPICAL
0.7
0.6
T ~CE = SEATING PLANE
o
v n|w 8
HEE
X %X XS 2X 45° X 0.294
:tX oare ﬂ ‘ r' ‘ N —4x 552 ﬂ ﬁ 0.21) TYP
45 X0.282 ! | | (0.18) TYP
7 ‘ Ty ‘
=18 D ) /5 1]
ax[1}——F > | - ]
2X *B “ @7 ’\l/ (0.85) Dj
0.000 PKG ¢ —— — —)— ,EMi,A A 21401 ]
2x[05}— — T3 - i
(- —/ b4 o il
A A0l B
PIN1ID—/ 20 | 0.1® [C|A[B
@
(0.075) DAP ¢ L 005 |C
0.5
—=1 0.95%0.1 |=— 16X
03 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

RZT0020A WQFN-FCRLF - 0.7 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
o
e ,\aga @
2 8 @822 g 8
S 838 ¢ oo
; X XxOx X x
o mONOMm N AN —
LS |
20 | 3X (R0.223)
An—73-— v SEE SOLDER MASK
2X (1.5) — | DETAILS
16X (0.6) | \
2X (1) | ——
§ 079 ‘ é | \{ 2X (1.007)
24X (025) 2X(0.5) — —— 1 —- ‘&—Ei} (0.515)
f (0.24) —® |, |
e
(0.31) @7@ ‘ @
2X (0.5) — ® 0,585
(#0.2) TYP ‘ \ ¢ )
2X (1) VIA I i

2X (1.5) —

EXPOSE
METAL

3

|

|

I
. J

(R0.05) TYP

0.07 MAX
ALL AROUND

NON SOLDER MASK
DEFINED
(PREFERRED)

k_'_}

|
} F 4X0.625
S

|
L—** 4X 0.575

H— 2X (0.372)

l~— (0.95) —

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MIN
L ALL AROUND

i
VMETAL UNDER
SOLDER MASK

METAL EDGE !

i
I
]
I

EXPOSE
METAm
\SOLDER MASK

i
i
i
Y ) OPENING

T~ SOLDER MASK
OPENING

SOLDER MASK
DEFINED

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
RZT0020A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

<!

—~ © ~ —_
N~ w0 —_ 0~
S 9 0 oSN
[SXS) = hahas
X X
N N

(O]
£
o
S
o
j L 17 3X R0.243
|
24X (025) 2X(1)— ——
f (0.553) -
SR
| . :‘
0000 PKG ¢ — —f - F—} — ==
T = ‘
2 (0»5>3$7 - +i*
(0.588) \
2X (1) — N 1
2X (1.5) —— [
X (1.7) — == }«Q» »

(R0.05) TYP

ju

— =

f
o
N
[9)]

FHHE-HH
e

N
x
N
=)
S
J

(0.905)

4X (0.625)

e
.

— 4X (0.575)

2
~— 2X (0.9) —=|

x

(0.372)

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

EXPOSED PAD 21:
85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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NOTES: (continued)

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

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
PLM65645SRZTRQ1 ACTIVE WQFN-FCRLF RZT 20 2500 TBD Call Tl Call T -40 to 150

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

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

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