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RIA—=H T AN B/ME RRE HEXE Bifir
VEN(FALLING) AR—T L ALy a/L R EN OS5 T30 0.33 0.49 0.63 \
VEN(HYS) AF—T I EATFYA EN OS5 FTHW 0.03 \Y
UVLO/SYNC
VUVLORISING) UVLO /SYNC ALyia/LR UVLO 25 B30 1.425 15 1575 \%
VUVLO(FALLING) UVLO / SYNC ALwi LR UVLO 32H F 2% 1.370 145  1.520 v
VuvLo(Hys) ;\;L/OX/ SYNC AL wa/VEOEA v 0 vt Ty 0.05 v
luvio UVLO EXF UL 2B Vuvio = 1.6V 4 5 6 A
SS
Iss V7 hAK — B 9 10 11 pA
SS FNH T« AL F D Rpson 55 Q
IV
fsw1 AT 7 T Rt = 220kQ 85 100 115 kHz
fsw2 AT e E Rr = 9.09kQ 1980 2200 2420 kHz
tonminy B/ R Rt = 9.09kQ 50 ns
Dwmaxi BoRT 2—T 4 YA 2 VIR Rr = 9.09kQ 80%  85%  90%
Dumax2 BRTF 2—F 4 A LI Rr = 220kQ 90%  93%  96%
EF R
IsLopE v L) Bl i B i Ry = 220kQ 22,5 30 375 pA
Veurn EE&?E%DU)“EXVWWF s 93 100 107 mv
el 7 - —F{R# (LM51551)
EH YT AR—=T AT 64 AT
SR QR SNV 8 P A7
TF5—TS
VRer FBUZ7L % LM5155, LM51551 0.99 1 1.01 Vv
Gm GENENZ P8 SO 2 mANV
COMP ' — A& Veowe = 1.2V 180 0y
COMP /7. 7 &E COMP 3% E#3Y (Vyyio = 2.0V) 25 2.8 v
COMP /5o 7 &+ COMP 375 F 239 1 1.1 Vv
OVP
VovTH WEEAL v LR FB O3 % 123 (Vrer 2 EHELT2) 107%  110%  113%
WEEAL YLK FB OSH TN (Vrer &L HELT2) 105%
PGOOD
EgsooiD TNEGLAATO A pey 90 Q
VUvTH IEEBEAL v aLR FB OSh T30 (Vrer &L HELT) 87%  90%  93%
[EBIEAL v LR FB Db 1430 (Vrer & 3LHELT2) 95%
MOSFET K%
High HRIEDEERE T 100mA D7 0.25 v
Low IREEDEIERE 100mA DY —A 0.15 v
Y=y
Trsp TR e 175 ‘C
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8.6 A =|MIFME
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2200 108 R b | 2360
2000 ¥ 106 RT=220kOhm 2320 ¥
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= 1600 \ 3 104 '\' 2280 g
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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

]

Copyright © 2023 Texas Instruments Incorporated BB F BT o — N2 (:‘jfe,‘ﬁ OB ‘é\iﬁﬂ‘) B 21

Product Folder Links: LM5155 LM51551
English Data Sheet: SNVSB75


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/lm5155?qgpn=lm5155
https://www.ti.com/product/ja-jp/lm51551?qgpn=lm51551
https://www.ti.com/ja-jp/lit/pdf/JAJSGM8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSGM8E&partnum=LM5155
https://www.ti.com/product/ja-jp/lm5155?qgpn=lm5155
https://www.ti.com/product/ja-jp/lm51551?qgpn=lm51551
https://www.ti.com/lit/pdf/SNVSB75

i3 TEXAS
LM5155, LM51551 INSTRUMENTS
JAJSGMS8E — DECEMBER 2018 — REVISED AUGUST 2023 www.ti.comlja-jp

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
BHDEBRD AN ST OV 2 — FAF—RTIT 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)

ZDTNARE, 1.6A DB —VEfia Y —AEEI 7 TED N F¥ 3L MOSFET RIA &2 CET, B —2-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,
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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

pac
LUTFOT 7V r—aAGimiE, Tl O-EAARICE FN26 0 TIERL, TI TR OIEEMMEEIT T2t s

PRAEW 2L ER A, il 2 0 BEYSE32 /- O EPEIZ OV T, BEERO B THMWIL T /72<Zei
ROET, BERITE T ORGHFEEEMFEL T AN 528 T, Y AT LOKRELZHER T DM ERDHVET,

101 77V —2 a3 18R

BIEa R—ZO ) —TF G L IR OOV TE, TLM5155-Q1 ZfE L= H o N—Z Ok EH FiElT 7
Vir—are ) —heBRLUTTZEN,

102 RRPET TV —a>
X 10-1 {2, HJEa NRN—H 2R T 27200 FT X TOLF T ariBina~LET,

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 RETFIE

IA Y« AZ—h TV F 2l —E 5T 5L LM5155 7 AR R—RL T HREDT ) r—ar I, ¥ ol —
Ha i BICERGHCEET, [LM5155 FIEar hrn—T - VA I AZ— TV F b —H 2T m—RLE T,

Copyright © 2023 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 27

Product Folder Links: LM5155 LM51551
English Data Sheet: SNVSB75


https://www.ti.com/jp/lit/pdf/SNVA824
http://www.ti.com/lit/zip/SNVC224
https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/lm5155?qgpn=lm5155
https://www.ti.com/product/ja-jp/lm51551?qgpn=lm51551
https://www.ti.com/ja-jp/lit/pdf/JAJSGM8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSGM8E&partnum=LM5155
https://www.ti.com/product/ja-jp/lm5155?qgpn=lm5155
https://www.ti.com/product/ja-jp/lm51551?qgpn=lm51551
https://www.ti.com/lit/pdf/SNVSB75

LM5155, LM51551
JAJSGMBE — DECEMBER 2018 — REVISED AUGUST 2023

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

10.2.2.1 WEBENCH® ¥/ —/LIC kB HRZ AREF

ZZ%7Vv 7§ %HE, WEBENCH® Power Designer (229, LM5155x 7 ARl H 32 W AX LA EHEERLCTEE
7

1.
2.

.é—

AN, AJIEIE (V) HITEIE (Vout)s HITEDNR (lout) PEHFEZASILET,
FT T4 AT DX AXYNVEFEHL T, 2h=, HHHEE, TANRE O EE /T A—ZZOW TG Rt L E

3. RSN RIS TR R AL AT LAY MR HE 2 DB 2 L L E T,

WEBENCH Power Designer Tl&, 7 AZ~ A XS Tz BFE KIS AR | U7 V2 A LOATiFE &5 bt O T8 G H & OF
T TR TEET,
WE ROBEREATARETT,
BRI 2 — a2 BT, BEREIB LRI OB R T 5
B2l —al B FETL, RO AR TS
TIAZZ ARSIIZEE XL AT DU M, — #9972 CAD 74—~y TIN5
FatoOLR—N PDF THIRIL, %t dta 4%

WEBENCH > — /L D%, www.ti.com/ja-jp/WEBENCH T & (272 £,
10.2.2.2 #ELZE843
# 10-2 |2, ZORFEWRT TV — a i HERESNAE Y AN R UET,

F10-2. MRUX b

—
PTTVIEE | e e Wi B
Ry 1 RES. 49.9k. 1%. 0.1W. AEC-Q200 /'L —F 0, 0603 Vishay-Dale CRCWO060349K9FKEA
Rest 1 RES. 47.0k. 1%. 0.1W. AEC-Q200 7L —F 0. 0603 Vishay-Dale CRCW060347KOFKEA
Ress 1 RES. 2.0k. 5%. 0.1W. AEC-Q200 ~'L-—F 0. 0603 Vishay-Dale CRCW06032K00JNEA
AE L —)VRIFE A RY v, 6.8uH, 18.5A, .
Ly 1 0010, SMD Coilcraft XAL1010-682MEB
Rs 1 |RES. 0.008. 1%. 3W. AEC-Q200 Z/L—F 0. 2512 WIDE Susumu KRL6432E-M-R008-F-T1
Rsp 1 RES. 0. 5%. 0.1W, 0603 Yageo America RC0603JR-070RL
Court 3 CAP. CERM. 4.7uF. 50V. £10%. X7R. 1210 TDK C3225X7R1H475K250AB
. CAP. 7 /L3=r L-KU~—. 100yF. 50V, +20%. .
L 2 \ hemi- HXB500ARA101MJA
Coura (317) 0.025Q0. AEC-Q200 7L —F 2. D10xL10mm SMD Chemi-Con S00ARA101MJAOG
Cint 6 CAP. CERM, 10pF. 50V, £10%. X7R. 1210 MuRata GRM32ER71H106KA12L
7 \D] — AN 0, .
Cnp (i) | 1 | CAP YA )/xibga*[‘)':‘ 50V, £20%. 280, 10 Panasonic EEHZC1H101P
Q1 1 MOSFET. N-CH. 40V, 50A. AEC-Q101. SON-8 Infineon IPC50N04S5L5R5ATMA1
D1 1 Sk —_ 60V, 10A. AEC-Q101. CFP15 Nexperia PMEGO060V100EPDZ
Reomp 1 RES. 11.3k. 1%. 0.1W, AEC-Q200 L —F 0. 0603 Vishay-Dale CRCW060311K3FKEA
0 R
Coonr ;| CAP.CERM, 0.022)F. 100V, £10%, X7R. AEC-Q200 DK COASE2XTR2A223KOBOAA
7L —F 1. 0603
0, =
o ;| CAP.CERM, 220pF, 50V. 5%, COGINPO, AEC-Q200 DK COABE2COG H221J0BOAA
ZL—F 1, 0603
Ruvior 1 RES. 21.0k. 1%. 0.1W. AEC-Q200 Z'L-—F 0. 0603 Vishay-Dale CRCW060321KOFKEA
RuVLOB 1 RES. 7.32k. 1%. 0.1W. AEC-Q200 ~'L-—F 0, 0603 Vishay-Dale CRCWO06037K32FKEA
RuviLos 0 BT BN ML
Ces , |cAP.CERM, 0.22pF\—53\§/:] iggo/g X7R. AEC-Q200 /'L DK COASEIXTRIH224KOB0AB
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F10-2. BBE U R b (F2X)
1 VA . e
TTVIAEE | Fohk e B
Dg 0 ALY ML PATAND
Rg 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 RCO0603FR-07100RL
Rsng 0 B P e
Csne 0 B el ML
Rpias 1 RES. 0. 5%. 0.1W, AEC-Q200 7'L-—F 0, 0603 Panasonic ERJ-3GEYOR0OOV
Samsung Electro-
Cgias 1 CAP. CERM, 0.01pF, 50V, +10%. X7R, 0603 Mechanics CL10B103KBSNCNC
o, = S —
Cuec 1 CAP. CERM, 1uF, 16V: +20%. X7R, AEC-Q200 7' MuRata GCM188R71C105MABAD
K1, 0603
Rpg 1 RES, 24.9k, 1%. 0.1W, 0603 Yageo America RCO0603FR-0724K9L

(1) =R =7 — RGBT 5w R 2 T RS,
10.2.2.3 1 >80 8 DER (Ly)

AE I RERINTHEEE, A F I XZDEFRI 7 VHE (RR), A X7 XEROSD TRV ARL, RHP B &k 4
(frup) £V 3 DD FHRRTA—L 5 BELET,

AEIEOETR) T NVERIL, a7 OB ELFHROB I TRTUANRNAINTGEIRLFE T, A F X EROSLE TR
VARIE, BT 2—T o A7V THBIIR DRI Z ) 1T 2720 |+ IR L ERHY ET (%9@@\% IE]
MO Ry LML TT), frup DA (T2 H A FX IHADMRN) &, @V BAA — N — JE 5 7 6E 7‘056
7D AED/NSNH A T o T A e ST ICHERE S E T,

AL FIHAE, RR, Frups A Z 754 DSLE TR AEEOR O 2 H A E LT A Z X DB 7 IVHI
WAL B HETRD 30%~T0% (Z/RDINTEINTEET,

10.2.2.4 B3 >5F>% (Cour)

HI1ar 7o OIELVME (Coyt) I T2 BTV ONHFIELET, a7 o ofdix, HE~EYy 7L
0, ARBEICEDH A — R =y 2 EIEI TV H = 2 MRS GERIRTEE T,

a7 ooV 7 VERERICIE. ZOH Ny 7 VETREZ AT 20+ I BRI T, RO =7
Y EEHTDE, )/7/1/%{31{%/\3‘3”’(%&? FEANIE, ¥ T30 7 - ar T o e RERTAIEMRAL T30
b A AF—FE MOSFET OE<IZEEL , Uy 7 /VERD K2 2 WINSELIIICLET,

10.2.2.5 A a7

ANarF o, AVEEVy TN ERD SEET, BER AT oY OfEiE, ) —AEROA B —Z L ZADE]
Bl ET, V—RABIREDOA L —H AN IMEL RV A i@%@ﬂ\ﬁﬂ/*fﬂﬁb%% ZIR0FET,

10.2.2.6 MOSFET DZiR

T AAD MOSFET 77—k FT7A /%, VCC b iElRZ e S Ed, k7 —hERTIL, 35mA @ VCC DY — A
Vil FRICE > THI RS ET

A F T ﬂ{&éﬁz@mu\prJrf X U—FRRLORyr—U%BEIDLET, MOSFET 7 — DR &1L, A7 Rz
—FNEERERITHETEAID ., oI hESWRLERHDET,

10.2.2.7 44— FDZEIR

D1 ¥ A A —RiZFay b — - 27 B3RS E S, Zaud IS SR T MES 805 M EE R E/ NSV T
To Vay bR — X AF—NEEIRT HLEL, WY — T EIRD/ AT A—=ZDP/NSNZENEETT, A4 —RDOERKIL
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R DEEICMMAT, AT« ) —ROVF o T2 UBETELMENRHVES, iz, P EREZUHE TE5H2L
%)‘JZ\%:VGTO
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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 V, f
G G(@Vce) X VBIAS X Isw 1)
Pa = Veias *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 =P, P
aQ =Fasw) +Faconp) (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 HAZ—RDOEFE R (Pyg) & USRI EIEEEES (PrRr) (Z SYE|TEET,

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,

P =Pbcr +Pac (29)

FNENOBBIERIZ, OISR NET,

2
Pocr =lsuppLy” *Rocr (30)
PAC = KXA'B ><fSWOv (31)
y
VsuppLy xDx fourr
Al = i SW
M (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 Yy O
92 / — \\
= 90 S~
&, l T~
S 88
-l
5 86
m 84
82
= VsuppLy=18V
80 = VguppLy=12V
78 VsuppLy=9V
= VsuppLy=6V
76
0 02 04 06 08 1 12 14 16 18 2
ILoap [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

X 10-3. RERNERET SV 5—a3>

Vsupply =3.5V-45V

YY)

VLOAD

J

VLOAD

Baliats

Car
Battery

T

J

BIAS VCC GATE

>

<IN

:

To MCUW_

From MCU

T

CS
PGOOD
UVLO/SYNC
AGND FB
RT SS COMP

L

P 3

Optional

| —

VeuppLy = 2.97V - 16V

+

1-cell or
2-cell
Battery

i

J

From MCU

T

RT

BIAS VCC GATE

PGOOD
UVLO/SYNC
AGND

SS COMP

CS

3

K 10-4. RRAOBRY— bR by TOF TV 5= 3>

Vioan= 12V / 24V

T

: ]

FB

L

P 3

1

B 10-5. RSB /| REA TR IR—9 T - RE—H
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VSUPF‘LY
AN |

BIAS VCC GATE —,
UVLO/SYNC CS

1

S

Optional

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 Vioap = 30V-150V

o ° e

J

VLO/SYN CS
UVLO/SYNG From MCU

AGND PGND

1

PGOOD FB
RT SS COMP

i1

10-7. LIDAR XA 7 R EF 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
J

E
2

AGND PGND

PGOOD FB

RT SS COMP

L

| =

10-8. LIDAR /N1 7 REIE 2
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VsuppLy Vioap
YY)

o _T_ . ’
A
;|; 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

- g W

FB SS COMP > o

<

W

i 7

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
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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 ©)
@ )

LM51551DSSR Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U6H
LM51551DSSR.A Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U6H
LM51551DSSRG4 Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U6H

LM51551DSSRG4.A Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U6H

LM51551DSST Active Production WSON (DSS) | 12 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U6H
LM51551DSST.A Active Production WSON (DSS) | 12 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U6H

LM5155DSSR Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U4H

LM5155DSSR.A Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U4H
LM5155DSSRG4 Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U4H
LM5155DSSRG4.A Active Production WSON (DSS) | 12 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U4H

LM5155DSST Active Production WSON (DSS) | 12 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U4H

LM5155DSST.A Active Production WSON (DSS) | 12 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1U4H

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

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

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

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

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

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

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.
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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, LM51551 :

o Automotive : LM5155-Q1, LM51551-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

Addendum-Page 2


http://focus.ti.com/docs/prod/folders/print/lm5155-q1.html
http://focus.ti.com/docs/prod/folders/print/lm51551-q1.html

PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 18-Jun-2025
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 O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM51551DSSR WSON DSS 12 3000 180.0 8.4 225 | 325 | 1.05 | 4.0 8.0 Q1
LM51551DSSRG4 WSON DSS 12 3000 180.0 8.4 225 | 325 | 1.05 | 4.0 8.0 Q1
LM51551DSST WSON DSS 12 250 180.0 8.4 225 | 325 | 1.05 4.0 8.0 Q1
LM5155DSSR WSON DSS 12 3000 180.0 8.4 225 | 325 | 1.05 | 4.0 8.0 Q1
LM5155DSSRG4 WSON DSS 12 3000 180.0 8.4 225 | 325 | 1.05 | 4.0 8.0 Q1
LM5155DSST WSON DSS 12 250 180.0 8.4 225 | 325 | 1.05 | 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM51551DSSR WSON DSS 12 3000 210.0 185.0 35.0
LM51551DSSRG4 WSON DSS 12 3000 210.0 185.0 35.0
LM51551DSST WSON DSS 12 250 210.0 185.0 35.0
LM5155DSSR WSON DSS 12 3000 210.0 185.0 35.0
LM5155DSSRG4 WSON DSS 12 3000 210.0 185.0 35.0
LM5155DSST 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.
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DSS0012B

PACKAGE OUTLINE
WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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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
DSS0012B WSON - 0.8 mm max height
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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
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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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