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8.1 R AEIR

BEA T OB ERAHELSR BRI P I R V()

B/ME BAME BART.

BIAS 75 AGND ~ -0.3 50
UVLO 7°5 AGND ~ -0.3 Vgias + 0.3
SS 75 AGND ~(2) -0.3 3.8
RT 7°5 AGND ~@) -0.3 3.8

AN FB 7>5 AGND ~ -0.3 3.8 \
CS 7°5 AGND (DC) ~ -0.3 0.3
CS 75 AGND ~ (i3 100ns) -1
CS 75 AGND ~ (34 20ns) 2
PGND 75 AGND ~ -0.3 0.3
VCC 7>5 AGND ~ -0.3 180)
GATE %5 AGND ~ (i37% 100ns) -1

i GATE 75 AGND ~ (3% 50ns) 2 \Y
PGOOD 7% AGND ~®) -0.3 18
COMP 7% AGND ~®) -0.3

BEAMIRE. T, ®) -40 150 .

PREIRE  Tog -55 150 ¢

(1) #MxtEKREKE LEDAN 2RI 72 56 T/ A AR FRZRBIGE 3 F AET D ATREER DY ET, ZIUTAR ZAD ER D HIZDOVNTO
FEC, MR RERICIBW T, FXZ0T =2 — O THERBI{ER M I ORSNTBEE B 2 DOV D2 D 5T | AR DIELEES
DZEEWTRTHDO TIEHYEY A, Mt REMORBICR R ELE, AR OEEMICE A L2 5LRHVET,

(2) ZOEAIINBEILEOHMOMAERITHESHL TOER A,

(3) 18V F7ziX Vpjas + 0.3V OWF ik J7

(4)  Vpgoop > Veias PEE, I RENT V71 1mA ITHIBRSILET,

(5) ZOEUITIE, kK 1.6mA FTORE CELRKEEZ TV T HNESLTOET,

(6) HEATILENERDE, BEFEMBERVET, HBEAMIREN 125°CElB2 5L, IMEFMMPELRVET,

8.2 ESD &%
i Bifir
AEET L (HBM), AEC Q100-002 #HL(") +2000
HBM ESD 2iL~3L 2 *
VEesp) |HEME . . S oy v
(ESD) | RIFAER F A AHFEEF L (CDM). AEC Q100-011 Hsf FTory +500
CDM ESD 4L -1 C4B a—F—-Er (1,6, 7. 12) +750

(1) AEC Q100-002 i%, HBM AL 25kl ANSI/ ESDA / JEDEC JS-001 fEARIZHE > TEML 2T AU BnEREL T ET,
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8.3 #HERZENESRM

A OHELEEN (EIR L Th D -40°C~150°COHIFA N (Frio sty fRy)(M)

H/ME AFRE RAME|  HAr
VBias RAT AN 2.97 45 \Y
Vvee vVCC &E® 2.97 16 v
Vuvio UVLO A7) 0 45 v
Vrs FB A7 0 3.7 v
fsw FEUER A T2 7 & I 5 100 2200 kHz
fsyne RISV 2 JE e 2 100 2200 kHz
T, B ERERE AR IR 4) -40 150 °C

(1) BMEERIL. T AAADBERE T AMITEDO S TT, B L OT ARG DT, TERWFRE 2SR TTEEN,
(2) VCC 7% BIAS | BRSO B4, BIAS B2 OB ERFHIE 2.97V~16V T, VCC ANE VCC L ¥ 2L —IhbHE S T 5

% BIAS B OEMERIFHIT 3.5V~45V TT,
3) ZOE L DEREE, Vpgias + 0.3V JOBELT DU ENHVET,

(4) HEEFMEENERDL, BEEMAERYET, SHEMIREN 125°CAA DL, BifEEmIEILVET,

8.4 #ICPIT 515
LM5155x-Q1 (WF) LM5155x-Q1 (NON-WF)
B DSS0012C (WSON) DSS0012B (WSON) BAL
12 12

Resa BEA BB JE PR ~DOEEHT (LM5155EVM-BST) 37.0 AL °CIW
Resa FEB A JE FH ~D BT 60.3 63.7 °C/W
Reuctop) |HEATH B —A ((LiH) ~OEEH 60.1 61.0 °CIW
Ress PE AR D FER A~ D EEHT 28.8 321 °C/W
Wt AT D Ll ~DORFE$FA—4 (LM5155EVM-BST) 1.2 BN °CIW
Yot BN Bl ~OREE T A—4 2.0 23 °C/W
WiB BTG IER A~ DT A—% (LM5155EVM-BST) 18.7 AP °C/W
Wi BRI O IR ADFEIE ST A—5 28.7 31.9 °C/W
Roucipot) | BEATBDNLS—2 (JETHT) ~OFEHT 7.1 11.2 °CIW

(1) TERBLOEF OBGHMILED TR OV TR, MEHERB IO IC o —V OBGHIIEELNT 7V r—at - LR — MBS IRLTLTZSN,

8.5 ERHIE

RFEIE Ty = 25°CITRHRLET, B/ BEORKOBIFREIL, T, = -40°C~125°CORIH Tl S E, KlCiak D72 BRY

Viias = 12V, Ry = 9.09kQ T~
STA— \ FANEAE BAME REE BAE| ¥
BILERR
Isutbown(BIAS) | BIAS vy M D EE R Vaias = 12V, VyyLo = 0V 2.6 5 pA
loperaTING(BIAS) | BIAS BH{EEE xi';s ;12!2‘2\8%0 =2V. Ves = 480  540|  pA
VCC L ¥al—%
VVCCREG VCC L¥al—iay Viias = 8V, HE£ 7 65  6.85 7 v
VCC L¥al—ar Viias = 8V, lyce = 35mA 6.5 v
VyceuvLoising) | VCC UVLO ALzl i VCC D3rh ERY 275 285 295 v
VCC UVLO ExF Y% VCC O32H F73Y 0.063 Vv
lvce-oL VCC DY — R IR Vagias = 10V, Vycc = OV 35 105 mA
AX—T NV

6 BFHT T 57 1 — RN 2 (DI RB R GbE) 2285
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REMHIT Ty = 25°CITHIELE T, /B LR AR OHIBRE L, Ty = -40°C~125°COHEPH Tl Hl S Ed -, FHIRLIR DR RD
VBIAS =12V, RT =9.09kQ T9°

IRGA—F T ANGRME B/ME  RERE HKXE HAfir
VEN(RISING) AF—T L ALy R EN O35 EA230 0.4 0.52 0.7 \Y
VEN(FALLING) A R—T )L ALy a)LR EN O35 30 0.33 0.49 0.63 Vv
VEN(HYS) AR—T IV EAT YA EN OS5 T30 0.03 \
UVLO/SYNC
VUVLORISING) UVLO / SYNC AL v z/LR UVLO 325 EA3Y 1.425 15 1575 v
VUVLO(FALLING) UVLO / SYNC ALy s/L R UVLO 325 FA30 1.370 145 1520 Y,
Vuviogvs) _%"/OZ’ SYNC AL w2 VEDEX | 10 vt Fasw 0.05 v
luvio UVLO EXAF UL &R Vuvio = 1.6V 4 5 6 A
SS
Iss VI IAE — N 9 10 1 pA
SS FNE « ZAYF D Rpson 55 Q
PRV
fsw1 AL F 0 ARk R = 220kQ 85 100 15 kHz
fsw2 A F TR B Rt =9.09kQ 1980 2200 2420 kHz
tonminy B/ R Rt = 9.09kQ 50 ns
Dmaxi WMRT 22— A2V Rt = 9.09kQ 80% 85% 90%
Dmax2 W RT 2—T 1 VA7 NVHIIR Rt = 220kQ 90% 93% 96%
B
IsLope v — 2 ) B A B R Rt = 220kQ 225 30 375 pA
Veutn ?gﬁ@fﬁxwya/ FR(Cs- 93 100 107 mv
ey - —F{E# (LM51551)
by T A R—=T I A T 64 YA
=R & e QU S N % 8 A7
TI5— TS
VRer FBUZ7L A LM5155, LM51551 0.99 1 1.01 Y,
Gm FHEIH IR A 2 mA/NV
COMP V— A& Veomp = 1.2V 180 pA
COMP 75> 7" &IT COMP 375 17239 (VyyLo = 2.0V) 25 2.8 v
COMP 75> 7 &F COMP 325 T30 1 1.1 v
OoVP
VovTh BEEAL YLK FB Db 173 (Vrer 25 HELT25) 107%  110%  113%
BEEAL Y=LK FB D326 T3 (Vrer ZHEHELT2) 105%
PGOOD
ESSOOE)D TNETLAATO N on Doy 90 Q
VuvTh IREEAL vl FB ONLH T3 (Vrep ZHEHEET2) 87% 90% 93%
IEBEAL vk FB O35 EAW (VRer & 3EHELT2) 95%
MOSFET FZ7A
High JRIEDEBIEME T 100mA D> 0.25 Y,
Low IREEDEHEERE T 100mA Y —2 0.15 v
WA/ TE 1Y 7
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VT RAK—MERRIL, I N —HETEFIREENME S AR A IZBES DL T, A — T v T RO AN AR — V%
KWL ET, ZOF A RX, SS U OEFE., 1N D 1.2V BB FEOLHLLMEWFIZ FB VU238 L4,

EEhEE, NEBD 10uA Y7 hAZ—REIR (Isg) 1%, VCC &EEN 2.85VCC UV ALy a/LRE#B 2 THH 50us 4. F
721X VCC EED 4.5V BB I2LEDWNT NN RENEF TEH AR ET, YT MAZ—NEFIZE-ST, SS BT HmS
NIZAMF T Y T ARG — e ar T OBIENPRAICESLET, ZO/E, HTEESKRFEIZEF LES, SS Y
I%. VCC 28 VCC UVLO ALy a/LR AR D54 UVLO 28 UVLO ALwa/L RO A& ey 7 ~E—RDA 7
REfH D EE | FoiT T —~ b vy M T D EZIINBAA Y FIZL S T TR NE T EIET,

FIENRaY Tk, V7 hAZ—RREE] (tgg) 1T AN EBIREEIZL > TEILET, AN R UIZBIT 5 Y 7 hAS —NMREH]
&, X3 IRTISICHBESNET,

Css _ VsuppLy

tss=gx(1 ) x VRer

Vioap 3)
SEPIC MREY T, Y7 he A% —RER (tgg) IFKRDINNCHASNET,
tss =7 X Vrer
Ss 4)

THXY A AL RNV AY T IBEFIREBIZRLTICar N—2 2R E TEDHL), VT AX— M2 I &<
ETHZIEEBTTOLET, SEMICHOWTIL, [ 2R TLEEN,

9-8 |2, 7TA /Xy« NRaYTO 1 IR 7 NAX — D FEEERLUET,
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FB SS COMP 9

<

9-8. 7FANYID1RAIT  RE— b

9912, 7IA /w7 - MREYTO 2 IV 7 AZ — D FE4EZRLUET,

VLOAD

—A

Secondary Side
Soft-start

7
W
¢

99. 7S5ANYID2 XAV T NRE— b
934 RAAyF UV RAEE (RT EY)

TINAADAA T 7 JE T RT BEY AGND B DIkt S 7z B — o RT AU IVRESNET, RT A
Ay TF U7 EWE (frr) ZRXE T D720 OIFUEIL, 5 2L CitRIhET,

2.21x10"

= -955
frr(TyPICAL)

Ry
(5)
T RAARA F—T NVORE, RT EUAINEO RT L 2L —X %L T, 0.5V ICTEENET,

9.3.5 70y Z[FHA (UVLO/ISYNC E)

FIRAADAA T 7 T8 EIT. UVLO/ISYNC B a2 I N2 45201280 AN 7ay 7IZ S A2 N TEE
T TARAAONE vy 71356 TNy P CRIBISINVET N, KT 2—7 1« A7V HIBRIZ X > TR IE S U5 5
F7RHIHIE, B Ty PO AN WAL ET, SMBEIE 72y 713 UVLO/SYNC B DFEEE 1.45V (R 1H)
KGN TN T HUBENHVET, TINE T IV ADT 2a—TF 4 A7 THIRESNEE AN, /N T AE T -
2 OVANREIE 150ns KV KREL /N VT 7« 2OV AR 250ns KO RELTAHMLERHVET, X 9-10 1%, UE—h-
Ty M URSRED FEEE A R LTV ET, UVLO B X, 74 AZY—k MOSFET F721% MCU A4 —7" >« KL A
TNCEoTINE T TEET, ZOHERETIL. T3/ A% UVLO B RN T RICHE SN TZ BRI A TF L 7 %8 1k
L. UVLO BV T RICHEES U THD 35us (FREME) %o vy b oo LET,
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VSUPPLY

MCU

] uvLo/SYNC

B 9-10. UVLO &> vy b9 Y

9-11 12, vy U U RREL 7y Z[RIMIBERE D FEE A F LD TURLET, ZOMERKTIZ, UVLO BV BT T RICHE
Bisnde, THRARIAAS T U7 HEBITEIEL, fgyne 23 35us (IRFEMH) 28 2T High vy 7 RREICEE FA G E
(UVLO 28 35ps (X&) #Hx T Low =Yy ZIRRBIZHDGE). T A AX vy MO LET, TANAARA F—T
NENT RISV ABEEIN TG E . T3 AT fsyne TEIELET,

VsuppLy

MCU

0 ] uvLosyne
Fsvne i

K 9-11.UVLO, ¥y b9, 2Oy R

9-13 BEW M 9-14 (2, AZL AN AHREL /o[RS RE D B4 A F LD TRLET, O CIE, 73 21
fSYNC yibs ngh UVY&%E\E@:EEié%/ﬁ\\ X%Y%V7%IE%G:1’$JJ:L\ fSYNC 02 24")3"‘/7"‘5‘4'7/1/42'03%“%
High oy ZIRRBICE L E DA AZL AL B —RIZRVET, 7097  RAABPESTOBEE, 71 AL
fsyne CEIWELET, UVLO EL DBIENA K —T L« Ay ia/L R ED 1.5us ZHB2 CTRVEE | F AL AR F—T L
SNDATREMEN DD T8 | T /A RIRA =T N IR DN R HANI 7y Z R OV ARG S TS5 A 1
9-13 BEON [ 9-14 OAEAAHELEL £3, 20 1.5 s DELRL, A/ VADT 2—F A7V 50% %1
DA EMTEET, X 9-12 12, B SNV AIZL RN S B/ NT 2—T A VAN E R LET, AT T A
WA 1. AMHz 282 58556 SNSRI SV ZZ T 5/, UVLO B OFEED 1.5us KV EWE, A Rx—7 /12
Ly L aVREBAZ TOABERHYET,

80 —

75 —
70 —

65 —
60 ~

»
s /

45
40

35 /
30
25

20 /
15

100 200 300 400 500 600 700 800 900 1000 1100
fsw [kHZ]

Duty Cycle [%)]

9-12. SYNC TEEHTADICHEBELT 1 —T 41 1)
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VSUPPLY

MCU
o ] uvLoisYNG
>0.7V
Fsyne

9-13. UVLO, R¥ /A, /Oy /R (a)

VsuppLy

MCU é‘] UVLO/SYNG
Fsyne @l i

Bl 9-14. UVLO, R& /XA, /0Oy U RH (b)

UVLO BEBENAREREAS . MCU O v a VD 1 &AL T, vy MU siel 7oy 7[R S RE S —FEIC
FIETEET, ZORERTIL, fgyne 28 35us (INFEH) 22T Low Py ZIRBICEEFDHA . T A AL Yo b
7 LET, fagyne 28 1.5us #H 2 T High a v ZIREEICEE EH56 . 7 A RIA R —T IR ET, T3 ADA
F—T NI T\ Z Ty 7« POV AIE SN A T S AT fgyne TEMEL E9, 72, 2O T, BIAS 28
ke SN BRICHNT Ty < SOV AEEIIN 52 L2 HESE L E9-, Bl BRI AE L T UVLO B Ziiivh Ei s
1mA RIICHIR 9D 21280, BIAS MG SNDRNIAMNHB I 17 « OV AZ AR TEE T (X 9-15 25 H),

MCuU

10Q

TWA—{] uvLoisYNC

Fsvne

Bo9-15. vy b éony /R
9-16 |2, AMEBEIEE A FH LI SKHnA v — 7 VDO FEEERZ R LET,
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VSUPPLY

] uvLo/sYNC

LMV431

& 9-16. R¥E UVLO

ﬂ%ﬁﬂﬂyﬁ}%{ﬁ@ (fSYNC) X, fRT(TYPICAL) D +25%~-30% @%ﬁWT%é%\Eﬂ%UiTO %j{?‘z_*‘?{"}j‘/])ﬁﬂ/
HlfRE AT — 7S (Roy) (& o =& R vy 7R OB A2Z T 5720, 7uy 7 REREZE N T556
THFFICER L TEEW, FEMICOWTE, Te73a 93,61, TE27var 9.3.7), BLUEZar 9311125 LT
TZEN,

9.3.6 BiEREAA—THi(E (CS EY)

ZOFNRARA T =Y ARER B AR, BEBLOA T varor /I AnfEir A in—7mET7 L 724l &
F 2 —T 4 TOREE DO FIE OB IS H £, PWM BIEH OB ENE A2 72 B O AL, EiEAm
—THET T T e s T ARRER AT — T BT T O P BMEIET N, R SNAA L Z 72 EROATNZIE,
Tary g LA RRIR AR — T HET T O HRPEIMENET (X 9-17 25 M), AERELICKHT 5 B — 7 &k
HIRENED 726010, THA A AL AV A VT [EE AT — T HMED LA fE T 52 LR L £4 (14 8-5 25 ),
ZOT AL AHBAR—T AL (RgL) & 30PA x fry DAR—T ZFF OO ZE N ERIFRAEHL T, 717 LA HE
AR —T BT T AR T HIENTEE T, ZOEMIL CS BrnbithHL £,

RF (optional)

Cr (optional)

Current Limit

Comparator IsLope
AN

— Vst

CS

Rst(optional)
Vest . r

Vese Rs

Geomp =0.142

PWM Vsiope + offset
Comparator COMP

Cue Rcomp
(optional)

K 9-17. Efitz> > FE20—THiE

]
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Programmable Slope

A /Compensanon Ranlp_ __________ * , R
v i | x RgL x D \
Fixed Slope sLope x RsL
Compensation/ A &~~~ """~ Programmable Slope
e FF: * 4 Compensation Ramp 4
amp Vsiope x D + 0.17V / ..-.l. .
* SLOPE X Mg X
- B
Sensed Inductor Sensed Inductor
Current (Rs x L) Current (Rs x Iv)

»

X 9-18. PWM AV /XL —F AAICHEFZA0-TH K 919. BRFMRIVNLV—FAAICEIFZRAO0-F
®>>7 (a) AR>S 7 (b)

X6 aHL T —7 - 2An—7"Ei (IsLopg) PEZFHEL, X 7 Z2HHL T —2- 20 —7"&JE (VsLope) PIEZ G
BLET,

f
IsLope = 30uA x fi
SYNC ©)

VSLOPE = 40mV X fR—T

fsyne "
ZIZT,
o rryZREEERLRWEEIE, fsyne = frTo

v — 7 E R T —ROHIEIEG IO, M7 7 oA =713, BT 2a—T 4« A7 T B W TH TR O RIEZTS
ﬂiﬁ‘%ﬂi?f) MHHSNDA L F I ZETRDOISLS FRVAR—T O3 I0H REWKERHVET, LR -T, FIEME
BUFdA0—7WitE O/ IMEIE, RORGEREW 2T HERHVET,

0.5 x (VLOAD + V||_=)— VsuppLy <R
M

s xMargin < 40mV x fgy
(8)

ZZT,
© VEIX SMETZAA—F D1 ONEJ7 LR T T,

AW CRWERZ D N—F 57200~ —V U ORESEEIL 1.2 T, LETHIUEX, Ry ZBINL T, #iEZ7 7 DA
B—T % SDICKRESTHIENTEET, BH . RHENDA L F I ZEFONEH FROAD—T0 82% 13, An—7ifE

DEIEELLTHONTOET, BHENAA L Z I ZERDONLD TRV AD—T0 82% %IER T 572D Rg. DIflZ

X TRTIOTERENET,

Vioap + Vi ) - Vi
0.82><( LOAD LF) SUPPLY «Rg = (30uA xRg +40mV)x fgy
M

)

ray 7R EFE LW GE, fsw FEEEE frRT AW LRV ET, yay I RIIEFE A T55E6 . fsw JE B
fsyne AR LS L2V ET, Ry BT & KMHIX 2kQ T,
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9.3.7 BHIR LR/ A B (CS EY)

ZOFNARE, AL F I RERET 0T T A RER AT — T HIE T T DA N E BEXI//‘/EU‘/F (Vourn) (2L
72LEIZ MOSFET 24 712F %, A7 VTl — s EiihRIREARELL £3, EFIREICRITOE—7 A7 o ¥
B P ) PR (IPEAK-CL) X, 10 1R T 891 \—n+§—éﬂi‘€‘o

IPEAK—CL =
R
S (10)

EEEOT 2—T A7 1F, MOSFET L AEPLORELERE FICED, #EEMEIVH K& ET, HEET 2 —T 1+
YA ML, KA INTRTIIE RSN ET,

D=1-— VSUPPLY
Vioap + Ve (1)

HIEa S—2TE, BIEDPOAAFARE L A4 —R (D1) HRET 5, ARF~D AR SARL— o SARHIET,

JD/\X%:T/M’XOhﬁA A UBFEIRIBR SRR Lo T, FE L N —H I I BENANEIREBEIZTV, F205%

NIV X, BIRHIBRR#ELIT I A, /A VR K 8-12 1omaEn kY, X 12 0 IHFHEESNnET,
800x1071°

+4x10°°

tonming =

8xRy (12)

PVETHIIE, BB AMEBDORER TP DAL 7 E RV RS 2D . CS B AN/NESR2 M1 RC 7404
(R, Cp) ZiBMM 52 EMTEET, RE OfEIX 10Q~200Q O#iH CTER L, Cg DOfEilL 100pF ~2nF O#i[H TEIR
LET, 20D RC 74»5?@%7&.%&@ A UBEAY 2 x Rp x Cp LW/hESWEE T, B — 7 ERHIR N AN FE A,
F7WREHNC Cg 252 2T E T 5121, RC RFEEDN RO ARER AT HERHVET,

-D

3xRg xCfg < 1f
Sw (13)
9.3.8 BB LULITS5— - 77 (FB. COMP EY)

Ry EHEPUL, WESOA Aoy Z 7R A 2T — T oA B S, 207 7 idm W 1L (Ro = 10MQ) &k
WIS (BW = TMHz) 252 T\ Ed, NEROM BEar X 74 A 25— T 71X FB BV & SSEVDEEDESE
TIWNEEAEE EOWT AR F I BT 2B A MIAG L ET, WEOMBEaL X I 2 AT — T U7 1%, @
BEEICIISE BRI 7Y — AR IO VS REZARMEL . FB 8 OVP AL v a/L K& 2 DL o 7R BE AR £,

HAvFal —var -2 =7y E T 51203, X 14 1R IOImEHOMEEER L3,

Vioap = VRer X[2F L +1J

FBB (14)
TT7— T 7 OHFE COMP B Uiz sns- ., Type 2 DL — T HitE 1w U — 2% T&£T, Reove-
Ccomps BEXUOA T vard Cyp —THIEEREE, =T — T2 T D7 A N O R L, ZE LIV —T G
EaFEHELET, FB EL Ot iy KT EILIL 3.8V T, MBENIGNU T, KIS OAR L 7 BRI, JfE
B ERRD NS ZIMFT DY 2 F— B AF—RTIF T TEET,
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COMP ENINE T 722 TWET, itk COMP 770714, vy T COMP B O KEE 2
K R ER AR IZHIBRLET, /Iy COMP 77> 71, AR NOEAM ~OBITHIZCTELE T RANT 7%
BAtACTE5LH1Z, COMP B D/ NEEZHIRLET, 77437 - hMRay T FB 237 7 RIZHEHES IV TV DA,
/N COMP 77 7137 48— W20 E7,

939ND—-Fy R-£ 25 —% (PGOOD E )

ZOTISAAL, T — TR APl —4 (PGOOD) Zfifx TV, v—rrrv 7 LR AMFHL TEET, FB 'Y
DBEBENT A—R R ZREEAL v a/LR (Vyyth) £9E<. VCC 78 VCC UVLO AL v a/LbR IV &<, UVLO/EN 73
EN 2L vl REDE WSS PGOOD 1EE A B —F L ADF —F v « RLARBEIZHIV DY £, 25us D7V
FRETVHIL, WEHLICES PGOOD Did-7= 7 NA 7 2 & 4, #HRSNHE/NT 7y 7HRPTOE I
10kQ T,

PGOOD E> 715 BIAS L ~DNIRA A4 —RIEHEIC LD, PGOOD EX OEIEIE Vgag + 0.3V A2 513 Tx %
A,

9.3.10 kA v 7 - E— FBATRE (LM51551 D)

FREMOBIRFIFRIREIZB N Tar =2 &2 S5IGE T 572912, LM51551 T /XA ADA T v a lide v 7 - E—
RiE AR RENHV ET . LM51551 ONEE Y « B —R e T4V kA AL AT T D EBTRHIRNFEAETS
ECPWM a7 e A7V Eh T NLET, By B —R T gLk XA~ 64 S A7V DETRGIREMRETHE. N
HOET T+ B— R AT HAINT INAADAA T T RGINAZIEL, SS 27 VAT LET, ZD%, ey .
E—R A 7R 32768 VA7 VAR LTt T SAALFEEILET, EIHRAL v a2 VRE B X 2V EE, A1y
FLT AT NDNGESE 8 [BIRAETDHE, 64 VAT NDEeHy T T —R TN E ATy N ENET, ey - E—
R A ke BA=T, VT RAZ—RRIIA =T NI DT80 T RAZ— R, V7 hAZ— R ice by 7 &
—RRED N T SN2 NIDNCHD R RS T DM ERHVET,

4 cycles of
4 7normal  cyrrent limit

64 cycles of 32768 hiccup 60 cycles of switching 32768 hiccup
current limit mode off cycles  current limit cycles < mode off cycles
5 5
Inductor Current
(C (C »
)T 27 Lgd

Time

9-20. thy7 - E— RBAFRRE
WEEZ 2 ARTERERETCOTFH LW ey -5 —REIEA [T 5720 =27 ERGIREZ 7 0/ I 5351203, &
VLD~ —V L HRAHZE LR E7,
93 1M BATa1—T4 - Y1 I IGIRERIBAHERETE

FEAN=BEBRGTHEE /RRT 2—T 4 P A7UWT RIKEREETLE2— 924 ERHVEY, BEHNE
[EZ R CEDRIBATEBREEIL, KT 2—7 1 A7 IBRIZE > THIBRS AL, IROIDITHEE TEET,

VsupPLY(MIN) * (VLoap + Vi) % (1-Dyax ) + IsuppLY(MAX) % Rocr +lsuppLy(max) * (RDS(ON) +Rg ) *Dyiax (15)
ZZ T,

* IsuppLY (MAX)=HR R ATI T
* Rpcr=_>%274® DC it
° RDS (ON)=MOSFET 0)7}‘7%&%
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f
DMAX1 =1- 01 X —SYNC
RT (16)

frr KOBIERW fayne LG T 08 RIBA N EIREEZSOITHL T ZENTEET, Dyax (% Dmaxt £721% Dyaxe P
WFIDMEN ST T,

9.3.12 MOSFET RS54 /\ (GATE E2)

ZDTNART, 1.5A DY — I E ik —AEE v 7 T&ED N F¥ %/ MOSFET RIA % iz CEd, B —2r-Y

— T ERIL, 6.75V @O VCC L ¥ al—al - Z—>7 v 0H @R VCC IG5 K& Ed, A¥— M’

oW R ASEERIAA VCC L¥al —ar -4 —47vhk Flal>Tna4 . VCC EE L MOSFET % 5%

I//vm“z.’a@ I+ THAVLENHYET, MOSFET ORENEEN, A% —K 772 MOSFET @5 —h- 77%
BELVHIRNG S %F://\—%ﬁba& "Ny 7T KT a—T A4 A7V TEWEE BRI ORED

ii 72D A HEMENHVET, ZOREEIX, ALy a/LROEV N T Rr/L MOSFET AA T ZIRIRL VsuPPLY(ON) %

6~7V JVELKHEETAZLTHEBETEET, NI VCC LX ol —XDY—AFENITIZIB A NS A7~ MOSFET 4
—NE TR ORNLEXE T T HERHVET,

Q x fayw < 35mMA
G@VCC SW (18)

XYM UREORRA — A w2 BT GATE & PGND DI 1MQ @Vﬂjﬁ?ﬁ#ﬁ%ﬁféﬂfb vET, AERR

12 Cld, MOSFET OF A% & Cpg &7 ija YTV TR T DAY — A Z AT D721, 65us DINERAK
—hT T BIEDM AT+ /—RD dVIAT ZHlIR T 20 ERHET,

9.3.13 BEER# (OVP)

ZOTF A AL, HAEFEIZ OVP 2z QO vET, OVP X FB B TSN E T, FB L OEEIMBEBELEAL v g
JVR (VovTH) EEZHE, OVP DRIFTEN, AT 7 PMEIELET, OVP O], WE=T— -7 7 XEiEL £33,
R —A | U 7HEINE 40pA IR TFLET,

9314 —2J) - vy ¥V (TSD)

WER T —~ /L oy " 7, BEATHRE N —~< )L vy M D ALy ia/LR (Trgp) A 5L, VCC L ¥ =L
—HEF T A TF T T =TI, SS T NAEA U LET, IREMN 15°CIK 95, VCC LFal—&
NEOA X —T IR T IA AT T R A2 — e FEITLET,

9.4 FINA ZADEEE— K

941 vy Uy - E—KR

UVLO B> D EEN 35us ((RFHE) JVELAR—T /L ALy a/L K& FEDE, TS ALYy T B —R (27

D, TRCOENT 42— W20 ET, Yy MU B —RTlL, T/31 A1 BIAS BV DO E BT 2.6uA (ﬁ
Fl) AW S ET,

942 R VNAL - E—R

UVLO BL DEEMNA R —T Ve AL v ia/LR LY KEL, 73D UVLO AL v a/L % FEIBIREEN 1.5us LOE<HE
LT NNARFAZ LN, e —RZ72)  VCC L ¥ =2 — X TEEL., RT L2 —H [ TEM{EL . SS B o iz,

GATE H /1 TOAAF L 71T T ERE A, PGOOD L, VCC EJEMN VCC UV ALy s REVL EWeE 7774
TRV ET,

Copyright © 2023 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 25

Product Folder Links: LM5155-Q1 LM51551-Q1
English Data Sheet: SNVSAY4


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/lm5155-q1?qgpn=lm5155-q1
https://www.ti.com/product/ja-jp/lm51551-q1?qgpn=lm51551-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSGO5
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSGO5F&partnum=LM5155-Q1
https://www.ti.com/product/ja-jp/lm5155-q1?qgpn=lm5155-q1
https://www.ti.com/product/ja-jp/lm51551-q1?qgpn=lm51551-q1
https://www.ti.com/lit/pdf/SNVSAY4

13 TEXAS

LM5155-Q1, LM51551-Q1 INSTRUMENTS
JAJSGOS5F — AUGUST 2018 — REVISED AUGUST 2023 www.ti.com/ja-jp

943 RTE—FK

UVLO B> DEHED UVLO ALy a/lRE#iz VCC DEEN 73 ThLHGE . 7 /31 AL RUN E—RIZADET,
ZOFE—RTIL, VCC EEN 2.85VCC UV ALy a/L R A THb 50us #% ., £7213 VCC BEN 4.5V B2 7%
B DTN RN TNV T RAZ — BRI IVET,
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107 V=g R

&
LUFOT 7V r—aAGmiE, Tl @@%uﬁ:ﬁﬁ% Z aiﬂ’b%ﬂb@f 372K Tl TIEE DO EMEMEEITE 2L
TRAEWVZLER A, 2 D B EITR T 5 8-Em OB S HEIC OV T, BEERROBETHIWTL Tz72<Z i

ROET, BEARITE T OREFELE %*ﬁnELTXFTTé\_cET AT AOWRBEE HERB T DM E DR H E T,

101 77V —2 a3 18R

HBIFEa  N—E D) —F AL B IR O FEIC W TIE ., TLM5155-Q1 ZF L= FF oy N—2 D@kt HiEl7 7
Vir—are ) —heBRLUTTZEN,

102 KRBT TV Tr—>3>
% 10-1 12, FEZ N—2EFRFHT DD DT XTOL T a i mLET,

Rsne Csne

VsuppLy Lm
° ° Py YY)

Cens S Rens Cvee De J
.
BIAS VCC GATE

UVLO/SYNC CS

RsL
R
Cr N
AGND PGND R
.

Mcu_vcc “VVv—( PGOOD FB
Rea RT SS COMP

RCOMP CcoMp
1T
CHF

10-1. ¥ 7> a VBRESUCRRNAFEI O N—YDEK%

'
Court | Cour2 RLoap

10.2.1 BEHEH
ZOT IV r—ar o NS, BT HERED/RT A—H % F 10-1 ITRLET,
101, BEHBID/INS A =%

BREIANTA—F &
RIEA T EIREE (VsuppLy(MiNy Y
FEHIEE (Vioa) 24V
I KA (ILoap) 2A (= 48W)
FEHEZ A F o 7 JE L (Faw) 440kHz

10.2.2 S¥EHA/RERETFIE

IA T AZ =R B F a2l —Z % T 5L, LM5155-Q1 T/ A R _X—RE T DR EDT TV r—ar I, L¥a
L — A BICRENCEE T, [LM5155 FEarte—F -7 Ay 28—k JUFal —2 ey m—RLUET,

10.2.2.1 WEBENCH® ¥ —/LICk B H R AREF

ZZ&7Vw 73 5HE, WEBENCH® Power Designer (240, LM5155x-Q1 7 /A A %A Fl 55 00 A% L5k T o VERK CX
F7,
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1.
2.

_g—

AN ANJVEE (ViN)s HAVEE (Vout)s HEIR (lout) DEAZ A LET,
T TAAT O AT NVEERLUT, 23, 5w, IANMRE O F BT A—ZCOW Tt b L E

3. éoﬁﬁéﬂfﬁﬁ?r%\ TV R AL ANV N BE Z BNAMOY) 2 —ar LU £,

WEBENCH Power Designer Tl&, 7 AZ~ A XS Tz [BIE XIS U AR | U7 VS A LOATiFE &8 5 OTEE G H & OF

HTERTEET,
W WOBAEEFATRETT,

BRIl —ar B RITL, EERW P LM OMREE iR
B Ral —rar B EITL, RO BEH R T2

AR ARSI BE KOV A T U N, — 72 CAD 74—~y CHII$ 5
HEFOLR—I% PDF CEIRIL ., &EH2dA45

WEBENCH ¥ —/L02§flit . www.ti.com/ja-jp/WEBENCH T2 &l £,

+5

10.2.2.2 #EESRE
2 10-2 12, ZOREWL2T 7V —va RSN YA N R LE T,
&10-2. BRAUYR b
1 S
TTVIAEE | e o T R
Rt 1 RES. 49.9k, 1%, 0.1W, AEC-Q200 7'.-—K 0, 0603 Vishay-Dale CRCWO060349K9FKEA
ResT 1 RES. 47.0k, 1%, 0.1W, AEC-Q200 Z'.-—FK 0, 0603 Vishay-Dale CRCWO060347KOFKEA
RreB 1 RES, 2.0k, 5%, 0.1W, AEC-Q200 7'.-—F 0, 0603 Vishay-Dale CRCWO06032K00JNEA
A H —VRfE, 3 RY vk, 6.8uH, 18.5A, .
L 1 | XAL1010-682MEB
M 0.01Q. SMD Coilcraft 010-68
Rs 1 |RES, 0.008, 1%. 3W, AEC-Q200 7'L"—F 0, 2512 WIDE Susumu KRL6432E-M-R008-F-T1
RsL 1 RES. 0. 5%, 0.1W, 0603 Yageo America RC0603JR-070RL
CouT1 3 CAP, CERM, 4.7uF, 50V, £10%. X7R. 1210 TDK C3225X7R1H475K250AB
. CAP, 7V I=hARU~— 100uF, 50V, +20%. .
Couta VS02) | 2 0.0250. AEC-0200 7L 2. D10xL10mm SMD Chemi-Con HXB500ARA101MJAOG
Cind 6 CAP, CERM, 10pF, 50V, +10%. X7R, 1210 MuRata GRM32ER71H106KA12L
Crna(iny) | 1 | CAPVRI ATl E A00UF, 50V, £20%. 28010 1 panasonic EEHZC1H101P
Q1 1 MOSFET. N-CH, 40V, 50A, AEC-Q101, SON-8 Infineon IPC50N04S5L5R5ATMA1
D1 1 Tavh¥—, 60V, 10A. AEC-Q101. CFP15 Nexperia PMEGO060V100EPDZ
Rcomp 1 RES. 11.3k, 1%. 0.1W, AEC-Q200 7'.-—K 0, 0603 Vishay-Dale CRCWO060311K3FKEA
9 -
Ceomp 1 CAP. CERM, 0.0ZZHF\ 10§)V\ +10%. X7R, AEC-Q200 TDK CGA3E2X7R2A223K080AA
71—NK 1, 0603
0, -
Cor 1 CAP, CERM, 220pF1 5OV\¢15 %. COG/NPO, AEC-Q200 TDK CGA3E2C0G1H221J080AA
71—k 1, 0603
Ruviot 1 RES. 21.0k, 1%, 0.1W, AEC-Q200 7'L-—F 0, 0603 Vishay-Dale CRCWO060321KOFKEA
Ruvios 1 RES. 7.32k, 1%, 0.1W, AEC-Q200 7'.-—K 0, 0603 Vishay-Dale CRCWO06037K32FKEA
Ruvios 0 YL BTN GETANE
o ) N
Css 1 CAP, CERM, 0.22uF, 50}/\ +10%. X7R, AEC-Q200 7' TDK CGA3E3X7R1H224K080AR
—FK 1, 0603
Dg 0 ML PN %ML
R 1 RES. 0, 5%, 0.1W, 0603 Yageo America RC0603JR-070RL
Ce 1 CAP, CERM, 100pF, 50V, +1%., COG/NPO, 0603 Kemet C0603C101F5GACTU
Rg 1 RES. 100. 1%. 0.1W, 0603 Yageo America RC0603FR-07100RL

28

BN 57 1 — RN 2 (DI RB R GPE) 285
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F10-2. BBRYU X b (F2X)
1 VA o e
TTVIAEE | R e )
Rone 0 #2472l 7L izl
Csne 0 BTN BN BTN
Rems 1 RES. 0. 5%. 0.1W. AEC-Q200 7L —F 0. 0603 Panasonic ERJ-3GEYOR00V
Cains 1 CAP. CERM. 0.01F. 50V. £10%. X7R. 0603 Samsung Electro- CL10B103KBSNCNC
Mechanics
o _ AP
Cree ;| CAP.CERM. 14F. 16V, £20%. X7R, AEC-Q200 /'L MuRata CCM188RT1C105MAGAD
k1. 0603
Rrg 1 RES. 24.9k. 1%. 0.1W. 0603 Yageo America RCOBO3FR-0724K9L

(1) =R =7 — R B D0 B & TS,
10.2.2.3 7> 2 5 DZER (Ly)

AEIBERINT HEXT, A HI7FDOBE R T NVEHE (RR), A X 7XEFRDOIS TV AR, RHP BufE ik 5k
(fRHP) kv ‘9 3 O@Igiﬁ/\77{"—&%%f@biﬁ—

ALETEDBEFRI Y TNV, a7 DB ELERROE I TRT 2N E&ﬂéi? CEINLET, AV FIVHBRDOIMLE T
DABLE, BT 2 —T A« VA7V THERE OFBIREBGIET 2720 | HRWMERHVET (£ TRWIEE, B
Mo Rg MPINMEETT), frpyp D@V (T2 b AU X TH AR &, BT BAS — /3 — B R E 3 "I FE 7265
72D MEO/NSWH 13 T o E T A eI ITHERE S IV E T,

A HZ A EIE RR, Frypy A2 Z 72 DNLH TRV ARLEDH OB 2R EL T, A2 72 DEFRY 7 D5
BIAL 27 5 ERD 30%~T0% ([Z/RD IR TEET,

10.2.2.4 fiH 3 >7>% (Cour)

HA1ar 7o OELWVME (Coyt) 23BN 95 T EITWVKONFELES, Hhar Ty, HhEE)y 7 v
R AMHREIC A A — N a— " ER IR T A Y a— MO W ORI TEX E1,

WAz ooy 7 )VERERIZIE, SO )y 7 IVEREZ LT 2010572 EN LB T, o fiar5
Y EFERATAE U VERESEICEET, EEAIX., Iy arT oY E KRERTAIBMRa T LD
b X A4 —KE MOSFET Oir<IZEEL, Vo 7 VERD KE 52 RINSE LI LFET,

10.2.2.5 A3 >57>%

ANNarF i, ANME LV I VERDSEET, LERA T oV OEL, V—AEFROA B —Z L ADES
L0 ES, V—ARBREDOA L E—H U ARG IMEL IR WG A S DAT1ar T U INRBEICR0ET,

10.2.2.6 MOSFET DZiR

T AAD MOSFET 7" —h+FTA /3%, VCC b ERZ S E T, F ks —hMERTIE, 35mA @ VCC DY — R
TR E > THIRS I E T,

AA T LT AR I D EOERE Tl V=R LD r =2 BN LET, MOSFET 7 —hO R &L, A7 EIC7
—MEENZEEITHETEDLS .+ NESWKERHYET,

10.2.2.7 44— F DZER

D1 X AA—RiZidvayhF— FAT BRI F T, Zu, IES MEER T 2MEL, W5 M EE R BN/ NSW=D T
T, vavhF— A A —REBIRTHLEL, W) =T BIRDO/RTA—=EPN/ NENWZENEETT, X A4 —RDERKIT
BRHIVEEICNZ T, AAyF « )—RDOV X T BB TELLERHVET, -, EBHH N ERELE TX5Z }:
BT,
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10.2.2.8 XJEDHT

ﬂE:’//{_y@ uﬂtﬁgi (PTOTAL) [EN T/\/])X@EFQ% (PIC) MOSFET @ TR (Pg). ¥ A A —RDEIHEK

ProtaL =Pc +Pq +Pp +P_ +Pgg (19)

Pic (2. 7 —MERENR R (Pg) & #fILFERICIDIEET DK (P) IZHEITEET,

Pc =Pa +Paq 20)
FNENOEBEHERIL, ROINHESNET,
P =Q Vi f
G G(@Vce) X VBIAS X Isw 1)
Pa = VBias *lgias 22)
BE—RTD IVIN BIW IVOUT O, T27var 8.5 OEIRBIHEI L aAlHVET,
Pq 3. Ay F o7k (Paswy) BN SCE S (Pa(conp)) W2 ECEET,
Py =Porsw) + P,
a = Fasw) +*Fa(conp) 23)
FNENOBEHBERIL, ROINHESNET,
Pasw) =0-5x (VM oap + V) xlsuppry * (T +tF) x fow (24)

tr BEO tp 1, B—H AR N Fv /L MOSFET 7 /A ADNLE ERVETE TR T, Isyppry (%, FJET
IN—=BZDANFTEIRER T,

P =DxlI 2%R
Q(COND) SUPPLY DS(ON) (25)

Robs (ON) X, MOSFET DA 4KHT T, MOSFET @7 —# v —NMIFR#iSTWET, B OHIZLD Rps (ON) DGR
%%F@ _lzh“CQiéb\

SEES A —ROE B K (Pyg) & Ly EIEIEEEES (PrRr) (Z EICEET,

Po =Pvr +Prg

(26)

TNENOEIRKIT, ROITBRSNET,
Pvr = (1-D)x Ve xIsyppLy (27)
Par = VLoap * Qrp xfsw (28)

QrRr 1 FXAA—ROW G AEIEEMN T, XA —RDT =22 —MIFEH SV TWET, ¥ A4 — RO J5 [ [a18 K
(3, FHCHAEEDRmOEE RICRS R Bz LIFLET,
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P i%. DCR #£% (Ppcr) & AC =782 (Pac) EDFITT, DCR IIALH 24D DC HEFL T, AL X VA DT — 41—
TEMINTOET,

PL =Pbcr +Pac (29)
TNENOENRRIZT, OISO HESET

Pocg =| 2R
DCR = !suppLY *MpcR (30)

PAC = KXA'B ><fSWOv (31)

y
VsuppLy xDx fourr
Al = SW

L

(32)

AlE E=7 Y= B = DA ZIZEHHY 7T, K, a, BIFaT K F TR ET A7 72 DRGERE G
rftsihET,
Prs [FRDINTFHESILET,

Prs =Dxlsuppiy” xRs (33)
WA N—=ZDNERIL, ROINHEETEET,

Vioap *lLoap
P. +V x|
TOTAL T VLOAD */LOAD (34)

Efficiency =

1023 77U —< a3 g

98 ‘
96 —
94 /4~_/7\
92 / — —
™~
S 90 P~ ~—
% 88 [
g ol
5 86
o 84
82
= VsuppLy=18V
80 = VsuppLy=12V
78 VsuppLy=9V
= VsuppLy=6V
76
0 02 04 06 08 1 12 14 16 1.8 2
lLoap [A]
B 10-2. ¥h=E
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10.3 AT AH

VSUPPLY

YY)

=
J

D

BIAS VCC GATE
UVLO/SYNC CS

AGND PGND

r

PGOOD FB
RT SS COMP

i

— =P

VLOAD

J

X 10-3. RERNERET SV 5—a3>

Vsupply =3.5V-45V

YY)

VLOAD

Baliats

Car
Battery

To MCU
From Mcum—

T

D

J

BIAS VCC GATE

cs
PGOOD
UVLO/SYNC
AGND FB

%; RT SS COMP

_IJ

<IN

:

L

P 3

Optional

| —

3

K 10-4. RRAOBRY— bR by TOF TV 5= 3>

VeuppLy = 2.97V - 16V

i

J

From MCU

+

1-cell or
2-cell
Battery

BIAS VCC GATE

T

CS
PGOOD
UVLO/SYNC
AGND FB

RT SS COMP

Vioan= 12V / 24V

T

: ]

L

P 3

1

B 10-5. RSB /| REA TR IR—9 T - RE—H
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VSUPF‘LY
O P P YY)

D

BIAS VCC GATE

_IJI

Vioap

S

Optional

UVLO/SYNC CS

AGND PGND

PGOOD FB
RT SS COMP

i

K 10-6. (X &Mz SEPIC 7 U r— 3>

— =P

Inductance should be small enough
to operate in DCM at full load
2228

g I
E

BIAS VCC GATE

VsuppLy
O

Vioap= 30V-150V

J

VLO/SYN CS
UVLO/SYNG From MCU

AGND PGND

PGOOD FB
RT SS COMP

i1

10-7. LIDAR XA 7 R EF 1

1

Vioao > 150V-200V
O

Voltage
Tripler

_|

Inductance should be big enough
to operate in CCM
YN

BIAS VCC GATE —,
UVLO/SYNC CS

VSUPPLY

O

J

1
1
Lz
:

AGND PGND

PGOOD FB

RT SS COMP
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VsupeLy Vioap
° ° YY)

O_L |_H_{>

]
;|; BIAS VCC GATE —, ;|;

>

~a

UVLO/SYNC ~ CS a

~a

To MCU AGND PGND ~a

(Fault Indicator) ~Sa
System Power—’\/m— PGOOD FB
RT SS COMP

BJ 10-9. €2 X M LED FSA N
VsuppLy Vioap = 5V/12V

"I : T
& , %

L

BIAS GATE
UVLO/SYNC  CS

AGND PGND

—] PGOOD VCC

LS "
- A
~

W

<

Optional Primary-Side
Soft-Start

K 10-10. 2 XAV Fa L —2 a3V EH BB ISANYD
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Vioanz = +12V

VsuppLy
O— o o

!

. l
Vioaps =-8.5V
BIAS GATE

UVLO/SYNC Cs

AGND PGND

To MCU vee
System Powerm— PGOOD ‘

- L .

SS COMP FB

L

Vioapt = 3.3V/I5V +/- 2%

B 10-11. 1 REILF oL —2 3 VB EBRROBBR I SANY D

VsuppLy Vioap

1 1
[ ]
BIAS GATE —,
UVLO/SYNC CS
AGND PGND

To MCU vee
System Powerm PGOOD

RT

HH

T3
il

B 10-12. R ROSIERFR 7 SA NV D
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ILED
VSUPPLY
O— o o ~A

L 4D |
i BIAS VCC GATE —,ﬁ T

UVLO/SYNC  CS

AGND PGND

— PGOOD FB

RT SS COMP —||—|>

i1

10-13. N1 YA RERRLBEENE LED RSAN

IT o J°

;I; BIAS VCC GATE —, ;|;

UVLO/SYNC  CS

oW

Veupply = 3.5 - 45V

To MCU AGND PGND

(Fault Indicator)
System Power—’\/m— PGOOD FB
RT SS COMP —«Nv—| |—{>

i1

Vioap = 13V TAIL BRAKE TURN BACKUP
O

TPS9261x| | TPS9261x| | TPS9261x| | TPS9261x

oW
oW
W W
N W

10-14. 7a7I) « AF—CE®BAYT -S54 M LED RS4A4 N

11 ERICEET 2HREIF

ZOF AU RIE, 1.5V~45V OEFEFFOERE 3 AT CEIET A58 EF SN TV ET, AN BRI, Sk AE
EREIE A MG TE 1.5V BV TRAANBIRERZ ZLERHVET, r—T N EEi-, R AT UDA
— A, ATBIE BT AR T4 X SANED | N ISOLERBYET, 22— A DEEANIC,
ASETIv T e a T OBIMB MBI AZENHNE T,
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AT LT e R —=EDVEREIL, PCB L AT VD B IZKREURTFLET, ROTARTAAHED LT, IEmDES
BHMERERCEVMEREA EEL LA NS . REr EMI OERKZ K/ MRBICI 2 51572 PCB &% & CTx%£4,

« AN Q1. D1, Rg DFBin & FERITIOAHT £9,

* Cout (I DE®TIy T e ar T o B ERLET,

o AAYFUTN—F (Cout~D1~Q1~Rs~Cour) IXTELIET/hELET,

o BEDTD | D1 XA —ROIEIZHOFERA TR L £,

« T/ R% Rg IO ICRLEL £,

+ Cycc 27 ¥, VCC B> & PGND B2 DT, T AL AD TELET IR EL £,

* PGND 3, MRS TRV —AZ AL T, B AHIO OIS E SR L £,

o CSt Uit AEBtOFOICHERIL T, MEIISC T ET2EHLET,

o TgNGArT YA CS BV EEIRY TR - e — AD R LE T

«  COMP B ZHifE 5 ih (Rcomp BE Ceomp) (ZHEERELET,

* Ccomp T UV EERT TR R — AR LET,

« AGND Eﬂ‘/%f?ﬂ‘my'7'7V}"7OVHVLCIE%%%%L/$¢O AGND v % RUVLOB\ RT\ CSS\ RFBB @%K%L:%fﬁ
LET,

o BHLI SYRET SAAD T AGND B & PGND B UZEEGL £,

« GATE bt % Q1 FET 4 —MI#shiL£d, LEITSC T BT Z2EHLET,

o AAvFUITIEHN—T (GATE~Q1~Rg~PGND~GATE) (X T&5721F /&L T,

© BHLIEASYRO TV ONRDE T ZBIL T, 73 20O iRz M LS ES, E73 K FELVA YD
RERT TR T — AT LE T,
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12.2 A4 7D MMl

Vsuppry GND

Do not connect input and
output capacitor grounds.
underneath the device

Connect
10 Vaurny

ealy
uonedissiq |[ewsayL

Do not connect input and
output capacitor grounds
underneath the device

D1

Power Ground Plane
(Connect to EP via PGND pin)

Thermal Dissipation
Area

Vioao GND

B 12-1.PCB DL A7 b1
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VsuppLy

GND

Vioao

GND

Lum

Thermal Dissipation

Area

D1

Qi

Power Ground Plane
(Connect to EP via PGND pin)

12-2. PCB DL A4 7 Il 2

©
o
=
<
c
=
=
©
=
[7]
&
a
®
£
=
[}
=
=4

Connect
0 VsuppLy

Do not connect input and
output capacitor grounds
underneath the device

Connect
to VsuppLy

) i
) (]

[3) (70]RT
3] (3]ss
[5) (8]
[6) (77| AGND

Analog Ground Plane
(Connect to EP via AGND pin)

Do not connect input and
output capacitor grounds

underneath the device
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PACKAGE OPTION ADDENDUM

9-Nov-2025

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 ©)
@ )
LM51551QDSSRQ1 Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 1CW
LM51551QDSSRQ1.A Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 1CW
LM51551QDSSTQ1 Active Production WSON (DSS) | 12 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 150 1CW
LM51551QDSSTQ1.A Active Production WSON (DSS) | 12 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 150 1CW
LM51551QUDSSRQ1 Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1551QU
LM51551QUDSSRQ1.A Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 1551QU
LM51551QUDSSTQ1 Active Production WSON (DSS) | 12 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1551QU
LM51551QUDSSTQ1.A Active Production WSON (DSS) | 12 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 1551QU
LM5155QDSSRQ1 Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 CVR
LM5155QDSSRQ1.A Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 150 CVR
LM5155QDSSTQ1 Active Production WSON (DSS) | 12 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 150 CVR
LM5155QDSSTQ1.A Active Production WSON (DSS) | 12 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 150 CVR
LM5155QUDSSRQ1 Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 5155QU
LM5155QUDSSRQ1.A Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 5155QU
LM5155QUDSSTQ1 Active Production WSON (DSS) | 12 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 5155QU
LM5155QUDSSTQL.A Active Production WSON (DSS) | 12 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 5155QU

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

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

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

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

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.
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https://www.ti.com/product/LM51551-Q1/part-details/LM51551QDSSRQ1
https://www.ti.com/product/LM51551-Q1/part-details/LM51551QDSSTQ1
https://www.ti.com/product/LM51551-Q1/part-details/LM51551QUDSSRQ1
https://www.ti.com/product/LM51551-Q1/part-details/LM51551QUDSSTQ1
https://www.ti.com/product/LM5155-Q1/part-details/LM5155QDSSRQ1
https://www.ti.com/product/LM5155-Q1/part-details/LM5155QDSSTQ1
https://www.ti.com/product/LM5155-Q1/part-details/LM5155QUDSSRQ1
https://www.ti.com/product/LM5155-Q1/part-details/LM5155QUDSSTQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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® 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.
OTHER QUALIFIED VERSIONS OF LM5155-Q1, LM51551-Q1 :

o Catalog : LM5155, LM51551

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM51551QDSSRQ1 WSON DSS 12 3000 180.0 8.4 2.3 3.2 1.0 4.0 8.0 Q1
LM51551QDSSTQ1 WSON DSS 12 250 180.0 8.4 23 3.2 1.0 4.0 8.0 Q1
LM51551QUDSSRQ1 WSON DSS 12 3000 180.0 8.4 225 | 325 | 1.05 4.0 8.0 Q1
LM51551QUDSSTQ1 WSON DSS 12 250 180.0 8.4 225 | 325 | 1.05 4.0 8.0 Q1
LM5155QDSSRQ1 WSON DSS 12 3000 180.0 8.4 2.3 3.2 1.0 4.0 8.0 Q1
LM5155QDSSTQ1 WSON DSS 12 250 180.0 8.4 23 3.2 1.0 4.0 8.0 Q1
LM5155QUDSSRQ1 WSON DSS 12 3000 180.0 8.4 225 | 325 | 1.05 4.0 8.0 Q1
LM5155QUDSSTQ1 WSON DSS 12 250 180.0 8.4 225 | 325 | 1.05 | 4.0 8.0 Q1
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 18-Aug-2023
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM51551QDSSRQ1 WSON DSS 12 3000 213.0 191.0 35.0
LM51551QDSSTQ1 WSON DSS 12 250 213.0 191.0 35.0
LM51551QUDSSRQ1 WSON DSS 12 3000 210.0 185.0 35.0
LM51551QUDSSTQ1 WSON DSS 12 250 210.0 185.0 35.0
LM5155QDSSRQ1 WSON DSS 12 3000 213.0 191.0 35.0
LM5155QDSSTQ1 WSON DSS 12 250 213.0 191.0 35.0
LM5155QUDSSRQ1 WSON DSS 12 3000 210.0 185.0 35.0
LM5155QUDSSTQ1 WSON DSS 12 250 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
DSS 12 WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4209244/D
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DSS0012B

PACKAGE OUTLINE
WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

2.1 A
.1_7 re— [l
: 0.35
PIN 1 INDEX AREA—| 0.25
‘ 03
DETAIL
OPTIONAL TERMINAL
TYPICAL
0.8 MAX
| Y = W == R |
= N = SEATING PLANE
e 1+0.1 —] L
EXPOSED STLMM 0.05
THERMAL PAD l 0.00
I
6 ; —
B AEI’ \ K
|
SEE TERMINAL
DETAIL ;l \ []
| N [
2X j\ 13 | [ ] SYMM
— T T—1—¢
2.65+0.1
slRE=
|
| [
| ]
S N
| 12 { 03
PIN1ID 12X 932 oz
0.25 0.1® |c|A[B
(OPTIONAL) O m%u

4218908/A 01/2017

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 optimal thermal and mechanical performance.

i

INSTRUMENTS

www.ti.com

(0.2) TYP




EXAMPLE BOARD LAYOUT
DSS0012B WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

@

12X (0.5) — SYMM
¢
| |
|
|
13
==y
(R0.05) TYP ‘
‘
(@0.2) VIA
TYP ! -
1] J
|
L7(1.9)4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:25X

~

=
N

12X (0.25) —

SYMM

(2.65)

-

3604

—

(1.075)

L

I
|

i

0.05 MIN
ALL AROUND

0.05 MAX EXPOSDE METAL
ALL AROUND

EXPOSED METAL\/‘ \

7 |
| |
\ /
SOLDER MASK—/ METAL METAL UNDER—/ \—SOLDER MASK

OPENING SOLDER MASK OPENING

NON SOLDER MASK

DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218908/A 01/2017

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
DSS0012B WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

EXPOSED METAL

12X (0.5) *‘—T SY(LMM TYP
1 13

: 1)
[ﬁj - ‘
12X (0.25) — ! {
sl ) i
sow A b

! l=— 2X (0.95) —= !

Li (1.9) 4J

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 13:
83% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218908/A 01/2017

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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DSS0012C

PACKAGE OUTLINE
WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—"]

N w
©0

EXPOSED
THERMAL PAD

LN S F

D g I

_ vl [

;)é D . 13 \+ A g_iAisYMM I]

. :D ! C: 2.65+0.1 I]
> C:4 I]

10x[05] 1}/}\ l 0.35 (—:Tﬂlzxgg T]

0.1 MIN

r
(0.05) 4 ~— ﬁ

SECTION A-A
TYPICAL

(0.2) TYP

0.05
0.00

4224220/A 02/2018

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 optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DSS0012C WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

@

12X (0.5) — SYMM
¢
| |
|
|
13
==y
(R0.05) TYP ‘
‘
(@0.2) VIA
TYP ! -
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|
L7(1.9)4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:25X
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SOLDER MASK—/ METAL METAL UNDER—/ \—SOLDER MASK

OPENING SOLDER MASK OPENING

NON SOLDER MASK

DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS

4224220/A 02/2018

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
DSS0012C WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

EXPOSED METAL

12X (0.5) *‘—T SY(LMM TYP
1 13

: 1)
[ﬁj - ‘
12X (0.25) — ! {
sl ) i
sow A b

! l=— 2X (0.95) —= !

Li (1.9) 4J

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 13:
83% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4224220/A 02/2018

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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www.ti.com



EExsASEEEREE
T, FEfiF—REEEET—R2 (F—2Y— R NEBRET), REFAVY—RA(VIFLVAFHAVEEHET), 77U T—23 0%
RETCETDEET RINA A, Web YV —)L, REMBER, TOMOUY—R%E, XFFET2AEMEOH2 "THROEFE, BELTH
V), BaESLTREENCN T2 BEEHORTRIL. FZE0HNNHEROFERERIAZECVIBIRIAE, ARHTLERTHIC
PADSTEELET,
chso VY-, TIHREZERATIRAOBRREBALARENOREZERLAEZEOTY, (1) BFHROTTVTr—>3 2B
TIRROEBE, 2 BEEOTTIVT— 32 0ORG. Bil. R, Q) HBROT7VI—2 a2V ICEETIREREP. TOMNES
WazeME, tF1UT1, Rl FLEEOBHANOBRESEEICHIZIERE. BFROZNIEMTESENDELET,
LREOBEVY—AR, FEEKEEECNRAEMSHYVET, chsSOUY—RR, VY—ATHATATLWS TIRREERTD TS
D7r—23a2ORREOENTOR, TIRZTOEAZSFRICHELET, ChoOVY—RICHALT, HOBNTERIZDCEXERT
PLERBUETATVET, TIXEZZOHNHEEDOT A L ANFEENTVWRIRTEHWEEA, BBRE, ChsOVY—-R%E

BETHEALLERRETZHS5WDHALUT, BE, BA, BX, BECOVT, TIKLTZTORBAZE2ICHETIEOLEL, T
B—YINEFXZEELET,

TIORRE, TIORGERNE . TIOREWBEREH M RS>, ticom LR TIRREEICHEL TREET D OBEARMFICHVE
MENET, TIAChSOVY—REZRHUIZD R, BATZAD T ORAFLFEORIDHEVLEAPEELZERITZENTESHY)

FtA. TINHARL, FLERBRARAEII—AHEELTHATHICEELTVWAVRY, TIORRIFEENEHROTICEBESE DR AKER
<Y,

BERFVWABIEMFREFTCIRERBEZRETZIEEE. TIRThSICEBEEZEBA, EBLET,

Copyright © 2025, Texas Instruments Incorporated
RI&EHA 2025 F10 A


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/jp/lit/pdf/JAJQ001
https://www.ti.com

	1 特長
	2 アプリケーション
	3 概要
	目次
	4 改訂履歴
	5 概要 (続き)
	6 デバイス比較表
	7 ピン構成および機能
	8 仕様
	8.1 絶対最大定格
	8.2 ESD 定格
	8.3 推奨動作条件
	8.4 熱に関する情報
	8.5 電気的特性
	8.6 代表的特性

	9 詳細説明
	9.1 概要
	9.2 機能ブロック図
	9.3 機能説明
	9.3.1 ライン低電圧ロックアウト (UVLO/SYNC ピン)
	9.3.2 高電圧 VCC レギュレータ (BIAS、VCC ピン)
	9.3.3 ソフトスタート (SS ピン)
	9.3.4 スイッチング周波数 (RT ピン)
	9.3.5 クロック同期 (UVLO/SYNC ピン)
	9.3.6 電流センスとスロープ補償 (CS ピン)
	9.3.7 電流制限と最小オン時間 (CS ピン)
	9.3.8 帰還およびエラー・アンプ (FB、COMP ピン)
	9.3.9 パワー・グッド･インジケータ (PGOOD ピン)
	9.3.10 ヒカップ・モード過負荷保護 (LM51551 のみ)
	9.3.11 最大デューティ・サイクル制限と最低入力電源電圧
	9.3.12 MOSFET ドライバ (GATE ピン)
	9.3.13 過電圧保護 (OVP)
	9.3.14 サーマル・シャットダウン (TSD)

	9.4 デバイスの機能モード
	9.4.1 シャットダウン・モード
	9.4.2 スタンバイ・モード
	9.4.3 実行モード


	10 アプリケーションと実装
	10.1 アプリケーション情報
	10.2 代表的なアプリケーション
	10.2.1 設計要件
	10.2.2 詳細な設計手順
	10.2.2.1 WEBENCH® ツールによるカスタム設計
	10.2.2.2 推奨部品
	10.2.2.3 インダクタの選択 (LM)
	10.2.2.4 出力コンデンサ (COUT)
	10.2.2.5 入力コンデンサ
	10.2.2.6 MOSFET の選択
	10.2.2.7 ダイオードの選択
	10.2.2.8 効率の推定

	10.2.3 アプリケーション曲線

	10.3 システム例

	11 電源に関する推奨事項
	12 レイアウト
	12.1 レイアウトのガイドライン
	12.2 レイアウト例

	13 デバイスおよびドキュメントのサポート
	13.1 デバイスのサポート
	13.1.1 サード・パーティ製品に関する免責事項
	13.1.2 開発サポート
	13.1.2.1 WEBENCH® ツールによるカスタム設計


	13.2 ドキュメントのサポート
	13.2.1 関連資料

	13.3 ドキュメントの更新通知を受け取る方法
	13.4 サポート・リソース
	13.5 商標
	13.6 静電気放電に関する注意事項
	13.7 用語集

	14 メカニカル、パッケージ、および注文情報



