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S PR %A BAME  HBME  BONE E: XA
VENRISING) Ja FHRME EN E7F 0.4 0.52 0.7 \Y
VEN(FALLING) Ja FH BIE EN Tk 0.33 0.49 0.63 \Y
VEN(HYS) i REIR iy EN T~k 0.03 \Y
UVLO/SYNC
VUVLORISING) UVLO/SYNC [R{t UVLO L7t 1.425 15 1575 v
VUVLO(FALLING) UVLO/SYNC 14 UVLO & 1.370 145  1.520 \%
VuvLoHys) UVLO/SYNC BIE iR i UVLO T4 0.05 Y%
luvLo UVLO SR ¥ HLif Vyvio = 1.6V 4 5 6 UA
SS
Iss L/ =ELEN 9 10 1 uA
SS FHiH K Rpson 55 Q
ok 55 VA o1
fsw1 FF % Ry = 220k Q 85 100 15 kHz
fsw2 P ES Rr=9.09kQ 1980 2200 2420 kHz
tonminy i ANk Rt =9.09k Q 50 ns
Dmaxi K 7 HE PR Rt =9.09k @ 80% 85% 90%
Dmax2 K b A L PR Rt =220k Q 90% 93% 96%
2/ 1
IsLope WA AR M P U Ry =220k Q 22.5 30 37.5 uA
Veur FRLL PR il B8 B (CS-PGND) 93 100 107 mV
WA RS (LM51551)
Wik i3 A 64 JA
Wi vt Inf 2% S A7 S 8 &3
IREBRER
VRer FB FE LM5155. LM51551 0.99 1 1.01 Vv
Gm %5 2 mA/N
COMP Hi Hi i Veomp = 1.2V 180 uA
COMP £ ir BT COMP L7t (Vyyio = 2.0V) 25 2.8 v
COMP 7 HLE COMP Fk# 1 1.1 \%
OVP
VovTH o HE A FB L7t ( 2% Vgrer ) 107%  110%  113%
I H R FB ~F% ( 2% VRrer ) 105%
PGOOD
PGOOD F#HiJF3% Rpson 1 mA IR 90 Q
VuvTh RE A FB /% ( 2% VRer ) 87% 90% 93%
RIEBIE FB FF ( 2% Vrer ) 95%
MOSFET k32
e L P 100mA E FLI 0.25 \%
IS R P 100mA i HLifiE 0.15 \%
R
Trsp I WEE T BTt 175 °C
R MR 15 °C
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Bl 9-15. KA o 25
K] 9-16 s 1 FH 418 FhL e SIS AR 18 B AT 9

VSUF‘PLY

1 uvLorsyne

LMV431

9-16. #H UVLO

SREITERIE (fsyc) 2 ATE frrervpica H +25% Al - 30% 2 Al f TR (Rey) B i 22 LL BRI AU
Fh AR 2 % SRR [R5 (O, R P b 25 DRSS TR AN Lo 5520 779.3.6. #9.3.7 M # 9.3.11 T
T 215 5.

9.3.6 HIMATUFIRHRIME (CS 311 )

oo M BATRO AR T T B, IS (3 i M RT F T S R AR R AN RN, AT BT Bl 1k o 2 BN B GO SR
Bio KT PWM H AR I or Il 21 ) rE ks R AU N 3, S 00 6] 2 AR g R R A AN AR TGS T ARSI 1) Y R R
AR A, RN AR R R AME R (WS B 9-17 ) o BETERN IR L H U B PR A TR B 10 e £ PR R
MR, TR [ e R M2 (IS0 8-5) «

e AT AR A AR (Rp) AL 30 A x fry HIBEIG ISR IR AE BCT g RERERAME RN BRI CS 5l

JHIRE L -
Current Limit
Comparator -] Istope
Cs
Vest .e r

Vese
Geomp =0.142

Vsiope + offset
Comparator COMP

Chr Rcowp
(optional)

l g Ccomr

B 9-17. s Aa P AR R M
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Programmable Slope

A /Compensanon Ranlp_ __________ * , R
Y Fixed Slope Isiope x Rsi x D v
Com ensar{)ion ----------- 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)

&l 9-18. PWM LB % A5k IR R AMEAHK (a) El 9-19. HFIRH LB 285 N\ b IR R A M= RL S (b)
{20 6 TR EAR R IR (IsLope) FME , AR 7 IR R B E (Vs ope) MIMH .

f
s ope = 30pA x fi
SYNG ©)

frr
SYNC @)

VSLOPE = 40mV X

Hrp
* ﬁﬂﬁmﬁﬂﬂ HTJ‘!EEIJ Iﬁlﬁ ) IJ_I\IJ fSYNC = fRT°

AR VA AR AR R, AR AME R AR A UK T A T 2 ) HUR S A B BRI D — 2, DR
LN UGB BIR G o BRI, T # b o R A M2 (0 B /ME N6 A2 DL R AR

V, V) -V
O.5><( LoAD t ||_:) SUPPLY <R
M

xMargin < 40mV x fg\y

(8)
Hr
© Ve @AM DT IR A R

W AR AR R VORI 1.2, R E , W LAININ Rey LHE— P INAME R AR R 8%, A2
HLURRES FLUR T FERER 1) 82% s SRR AMa i . B BRI 2 1) AL HLIAL R BERE R 1 82% , Rgy (EATHEE Wy
2 9 .

Vioap + Ve ) -V,
0.82><( LOAD |_F“: SUPPLY «Rg = (30uA xRg_ +40mV)x fgy

©)

WERAER SRS | W fow MRSET frr AR . WERMEHIBHRIZD |, W fow MR T foyne M. Rgp HUFHKIER
KIEHN 2kQ .

9.3.7 HLLFRHIAERIE SER 7] ( CS 5 )

P A TR B YR AT PR DR, 22 PR A% P U5 T i R R A MR 2 ANIE B AR R AR (Vo) &
KM MOSFET. Fese KA T g fEL a8 FLIAL PR (Ippak-cL) ITHSRTIE W #2010 Fos.
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IPEAK—CL = R
S (10)

H1 T MOSFET Akl bl L s F , sebm o 22 LR TR S48 . A5 S 2 Be ik 507 sam 75 s 1 o

D_1__VsuppLy _
Vioap + Ve (11)

Fh e e gy B @m0 Sh R A (D) WHIERI AR T H AR BB RS . BT IX — BR AR AN 25 44 1) d5 e Sl s ] PR
Hl, M H R R TN IR EER |, R SRS ORI R IR ) Ry . B S SR R 8-12 Fiw
HEARXNTFER 12,

800x1071°
+4x10°8

tonming =

8xRy (12)

WRTE , ATLAE CS SIMEAIN— AN AhE RC JEEAT (Rp, Cr) , BASEARHLRAING 5 B AT R .
WP 10Q £ 200Q JElE A K Ry {HA 100pF £ 2nF W N Cr fH. M1t RC JEBEHIMEM , 2 I A/
T2 x Rp x Cg I, VA r AL RITC R . EAESRWTIYIE] A Cr S 2Tl , RC I 8] K a2 L T A A

SXRF XCF <1f_D

sw (13)
9.3.8 RMAREB KEE (FB. COMP 5| )

S HLBH 73 e 2% B B N S IR 2 TBOR A, IZBOR A BT i LB (Ro = 10M Q) Aliss i %8 (BW = 7MHz).
WS FIRZTIOR As SRR , X — IS FB SR SS 51 ee s sl v ( AU vk ) Z A ZE (8 A
IELE . RIS TR Z2OK #8 IAE IR 53 AT W1 R SR B0 PRI hr R R RE FRRAE ), JFAE FB KT OVP BB BRI
FEHLRE T

TR E R AR FHbs , TEREE BRI , R 14 .

R
Vioap = Vrer X[RFBT + 1)
FBB (14)

AR ZETBOR 4% (0 5 Hh i 42 ) COMP S, SRV 2 JSRER MM 4% . Reomp~ Ceomp VAKFTIER Crp B

AMETTAFBC B VR Z2 UK A 88 s MU ALRE |, HI T SRR E AOPRBR WA N . FB 5| AR 2 0] e K AIE HLE O 3.8V
AULE  JEHGRAETT I SRR S AR, AT LA AR 55 98 — MR R B i S i rELBEL 2y TR 28

COMP 5| HAT W EBEH AL DhRE . BIAELERWRIRZS T, Sk COMP BHA B 2K 5 K COMP 5 JAI Fi s R i) 6 HL 246 ot
RKHEME LT . i/ COMP FH {72 IR e/ COMP SRR T, DUSE 78 4% 45 31 5 A 30 0 () I DR 3T 5%
2 FB fE R Bain s rh ity /) COMP S L4525 ]

9.3.9 HJRIEHIREH R~ (PGOOD 5[/ )

Zoas B A IR IEFIRE R 4 (PGOOD) , A fjfLIN 5 il A1l 4% . 24 FB 51 A e KT 5 058 ) B 4
(Vuvth) » VCC KF VCC UVLO {4 H UVLO/EN KT EN #{EK , PGOOD V¥ F &It IR A . 25ps HiR
W e B 4 AT 17 1 PGOOD Rl BRAR T S BUHIAE v R hr. @i/ bR A 10k Q.
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i+ PGOOD 5| i1 BIAS 5| il [AIFEE N &6 & #4% , Bt PGOOD 3| il L EANAE KT Vgias + 0.3V
9.3.10 WAt #HRY (R LM51551 )

97 AE K TE] A PR A L T AR A 8% LM51551 g ARt T s s AR . 2k AR
TRPRAIE |, LM51551 (1) P 35 7 248 i P 1 I %2 6f PWM IS b J8 3304 T 118k, 4 D s = ke e i 26 5] 64
A LR BR ) BRI, PN T AR OG22 iR B A4 BT O N R SS. R JE , BEEL T 32768 A
1 W7 245 =X OC TR (7] 5 B e 3. a0 SR B )\ AN I G i B T SO0 i e nt BR ol BRI | 64 A AT 2R 88 5k
BT i S8 (S AL, BOa SN L AU 85K, CLOTEF0S s Al i & W S =0 LR 4, RUONTE RS 3h 18] 2 5 FH B
SRR T I 25

4 cycles of
A 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
0 9
Inductor Current
(C [(¢ »
)T )T Ll

Time

& 9-20. WrakiE =it B AR
N B AE S I RS S R LA AN W SR 2RE AT, R UUHE R A AR R A PR A1) AT S R N B R AR T
9.3.11 F K (525 LUER H1 A&/ Mg N\ HE IR L

BT R I, RO A R /N LV LS R (B oK b RERE IS B H bRt F R R R /DN N PR PR 2 PR T
Rz BERR A, mT%n R ATl 5

VsupPLY(MIN) (VLOAD + Vg ) x (1 - DMAX) +lsuppLy(vax) X Rocr +lsuppLy(max) * (RDS(ON) +Rg ) * Dpax (15)

o
IsuPPLY(MAX) = T KHIA FL T o
* Rper= FHLJEK 28 1 EL AL HL B
* Rps(on) = MOSFET iy 5@ HiH..

f
DMAX1 :1—0.1xm

DMAX2 = 1 —100nS X fSW (17)

BTN T frT H fSYNC , A] DL — 20 B BN\ FL R L s Dmax AN Dmaxi =14 Dmax2 » DL N
9.3.12 MOSFET Zx3/j# ( GATE 5[ )

ZAFRAE A N V4iE MOSFET 3Kzl 4% , A BRRIEL 1.6A B . Mitdtm T 6.75V VCC ok H AR
SN VCC I, WEAE R FATE K . 7RSI, JCH R A A R IR T VCC Rk HARNY , VCC HLIE 4202 B
SEAI R MOSFET. e J8 24l 1a MOSFET 3Ka) s i IRk T MOSFET #b - T-HH L | U i 46 25 7 i
EIEWRE) , I AT RERAE s D FRRE N AORFFE IO 5 2 b . B PRI N 7838 MOSFET JF5¢ |, Jf %
VsuppLyon) BEENKT 6V 2 7V, rlE X Ao, BT AE VCC Rk dshr it Re 1A , itk MOSFET A
AR I3 A LR AN
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Q x fayw < 35mMA
G@VCC SW (18)

£ GATE Al PGND Z[Al3#%— N HE IMQ HFHL , ik SCWiiiialie . E7HEmdh g, WAUE 65 us WElE 3l
HESR AR B FF OS5 £ dV/dT |, LAIBEG BT MOSFET () Cpg %74k B HE & BT 5 BUK % 33l
9.3.13 T EARY* (OVP)

e AR EER OVP. 75 FB 5| Ak OVP. Wik FB 51 LM M & L& & Tl K WA
(Vovth) , W&l OVP F:{51EJF55. 76 OVP MR , PR ZMOCEE AT IE# 84T | (Hin KB iR i fE /) 2
(%% 40 A,

9.3.14 oKl (TSD)

L5 AR BTRME (Trep) I, WESHACKIIDIREZ XM VCC falkds , ZEMIJTRIF T4 SS. Ml F#{k 15°C
J& , VCC Rk s UUa Ml , I Hizas AT BoR 30

9.4 FRAThREAE
9.4.1 MR

42k UVLO 5 B AR TR B A (Al 35 s ((LARUE ) , SRAPREE KR, SRR A hag. 72K
WikisUT , Zas R BIAS SIIHHFERE S 2.6 n A ((JLRUfE ) DR

9.4.2 FFHIAEF

A UVLO 5l &R TR E HAK T UVLO BUHA R (a8 1.5 s, &R T AR |, VCC Rk %
A LLZEAT , RT Fa k& rl LAig4T , SS Bl , GATE i %A IF 5. 24 VCC ML KT VCC UV BIfHER |
PGOOD ¥ -

9.4.3 BT

1R UVLO 51 s T UVLO BI{EH VCC k7 & , WafFEt g T, T , BEsiafE VCC
HL TS 2.85V VCC UV BI{E )& 50us I /E 30, BifE VCC HULE KT 4.5V i)azn , ek A& vk,
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10 [ FH AN SEjite
&

PR BB 43 145 AR T T1 38R YE F , TI A GRILAERR A e . TI % N5 5
SR IE TS . 2P B  , AR R TRE .

101 NABE
B T R s I N AN TR RIS B, VES W 207 (6 LM5155-Q1 11/ F e 25 N F .
10.2 # 7R A

K 10-1 8o 1 BT R A eds Bl (M BT Ay AT oo

Rsne Csne

VsuppLy Lm Vioap
Py Py Py Y Y YL Py -

O *
Cgias Reias Cvcc De
CIN ] |_i [
Ruvior “ Qi
R BIAS VCC GATE
UVLOS
UVLO/SYNC CS

R
CUVLO St CF RS
AGND PGND s

.

Mcu_vce “MV\N—] PGOOD FB

Rea RT SS COMP |—{>
N Rcomp Coomp
l Chr

B 10-1. A A IETT BT R R a8 B B

'
!
Court|Cour2 | Rioap

I3

RFBB

10.2.1 &HFER
2 10-1 JEoR T LN B R B TR . S A e S 8.
= 10-1. &t

w28 Gi=A
BN IR (VsuppLyving) 6V
B brdi i BE (Vioap) 24V
KGR (ILoap) 2A (=~ 48W)
HIYFF AN (fsw) 440kHz

10.2.2 FHE ISR

s PR T T35 nT iR T LM5155-Q1 #84F 4h w8 M WM R R 3 0 72 . N EL LM5155 F1 /& ## i) s 1l
AT 5 7

10.2.2.1 &/ WEBENCH® T A& E#H#iTE

A bAl | i LM5155x-Q1 #4434 Bl WEBENCH® Power Designer )% & #1115 % -

1. EARBEARARE (ViN) - B BE (Vour ) MBI (lout ) 23K

2. RS RENAZBTT RS E , WA G AR

3. KRR SN S (T1) HAd AT g v 5 AT Lese .
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WEBENCH Power Designer $2it 7 @ Hl| R |, 3+2' %1 7 LR A Aot D5 i D RHE .

FELZHEOT , ATHAT LR #RAE

o BITHAMR, MISEEEROE U R RE

o BITAMEREDIE , TR RE

o CREE SR B AN R U5 5 DU T CAD #30% H
* TEN PDF & BEHR S I 5 FH

% WEBENCH T HH4IEE |, & U7 www.ti.com/WEBENCH.

10.2.2.2 7EFH 1
F10-2 SR 7 I AR S O HE RIS L

£ 10-2. Yrklig %

SEIMRRF = AL il 1 P B pRE0)

Rr 1 HIBH , 49.9k , 1% , 0.1W , AEC-Q200 0 %% , 0603 Vishay-Dale CRCWO0B0349K9FKEA
Rrar 1 HIFH |, 47.0kQ , 1% , 0.1W , AEC-Q200 0 % , 0603 Vishay-Dale CRCW060347KOFKEA
Rreg 1 HIFH , 2.0k , 5% , 0.1W , AEC-Q200 0 %% , 0603 Vishay-Dale CRCWO06032K00JNEA

Lu 1 U | R, 24, 6.8uH , 18.5A, 0.01Q , SMD Coilcraft XAL1010-682MEB

Rs 1 HiFH , 0.008 , 1% , 3W , AEC-Q200 0 % , 2512 & Susumu KRL6432E-M-R008-F-T1
RsL 1 HiFH , 0, 5% , 0.1W , 0603 Yageo America RC0603JR-070RL
Couti 3 Mm%, W%, 4.7uF , 50V, £10% , X7R , 1210 TDK C3225X7R1H475K250AB

Cout2 ( K% M, 49%A5%Y |, 100uF |, 50V , +20% , 0.025Q , AEC- -
e 2 02002 4 . DAOXL10mm SMD Chemi-Con HHXB500ARA101MJAOG
Cint 6 Mm%, W%, 10pF , 50V , £10% , X7R , 1210 MuRata GRM32ER71H106KA12L
DN VELAEX A
Cuz (Kalt) | 1 |08 REESY, 100“':3M5DOV » £20% , 282, 10x10 Panasonic EEHZC1H101P

Q1 1 MOSFET , N #Jii , 40V , 50A , AEC-Q101 , SON-8 Infineon IPC50N04S5L5R5ATMA

D1 1 Y453 60V , 10A , AEC-Q101 , CFP15 Nexperia PMEGO60V100EPDZ
Rcomp 1 HIFH , 11.3k , 1% , 0.1W , AEC-Q200 0 %% , 0603 Vishay-Dale CRCWO060311K3FKEA

I U 1% 0, _
Ceonp | M9 0.022uF , 100V, £10% , X7R , AEC-Q200 TDK COABE2X7RIA223KOSOAA
1% , 0603
H%Z , M7, 220pF , 20V , 5% , COG/NPO , AEC-

Chr 1 Q200 1% . 0603 TDK CGA3E2C0G1H221J080AA
Ruviot 1 HIBH , 21.0k , 1% , 0.1W , AEC-Q200 0 %% , 0603 Vishay-Dale CRCWO060321KOFKEA
RuvLOB 1 I, 7.32k , 1% , 0.1W , AEC-Q200 0 £ , 0603 Vishay-Dale CRCWO0B037K32FKEA
Ruvios 0 ANiE A A& AN A

S i o, -
Css | B R, 0.220F, 50V, £10% , X7R , AEC-Q200 1 TDK CGA3E3X7R1H224K080AB
%% . 0603

Dg 0 AiEH ANiE A RiEH

Re 1 MR , 0, 5% , 0.1W , 0603 Yageo America RC0603JR-070RL

Cr 1 H% | W, 100pF , 50V , +1% , COG/NPO , 0603 Kemet C0603C101F5GACTU

Rr 1 Wi, 100 , 1% , 0.1W , 0603 I (Yageo RCO603FR-07100RL

America)

Rsns NiEH ANiEH NiEH

Csns TiEH RiEH iEH
Reias 1 HIFH , 0, 5% , 0.1W , AEC-Q200 0 % , 0603 Panasonic ERJ-3GEYORO0V

e e Samsung Electro-
Caias 1 H% , W%, 0.01pF , 50V, £10% , X7R , 0603 Mechanics CL10B103KBSNCNC
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SERIF | HE b HlERE AR s
s . -~
Cvee 1| BELHE, WF, 16V, £20%  XTR , AEC-Q200 1 MuRata GCM188R71C105MAG4D
% , 0603
Reo 1 i, 24.9k , 1% , 0.1W , 0603 Yageo America RCOBO3FR-0724K9L

() TBBE =274 5 A,
10.2.2.3 H/EHEEH (Ly)
MR AT | TR RS R B IAOELL (RR). A S T FEALEAT RHP B 2U% (fryp)-

HLJER A L AL S0 LU PR A 3 SR R S 1R AN A 400G o RS HL DR T B AR A U A1 , DABS ab sy o5 2 BE R (10K
WEBRG ((WRANEAR , W RSN R HFHL ) « BRI frup (= BURATHUZ ) RTSCEUE R O SO, fE4E
RME S A A OL N IR R R E ik

I DG 6 R TR FL R FEL VR ST I B 91 8 LRGSR FRLA Y 30% % 70% , BATE RR. Fryp MTHUERGS N IERIFR 2
(A SEHL R A 4

10.2.2.4 #HBAZH (Cour)
A DL JUR 7 vk B IE R I A S 2 (Cour) , WRRR S RS0 . Sk 28 51 S i 4 i i b sl R pf

B 4 PR ) S0 P I AT B A 0 DAA B A S0 i . IR 2N A A, TR SRR R . SRR
B N TR B U R, B R A A LU O B R L A AR SR IL AR A MOSFET JiE

10.2.2.5 A BB

BN A A T R N FEL R S0 PR AN B S F IR P A R A R AR B BTG, MR E 2
OEPANC RS

10.2.2.6 MOSFET #£7%

ZarfHI) MOSFET #iptk Akzhas th VCC L. F KMl Hifr 52 FR T+ 35mA VCC i FL it FR il o
TR B IR To 5 Zeds i . MOSFET MR fi 2 W A2 6 /), USRI Hit i 75 5% W 19 ) 5 2 s e
10.2.2.7 —REH#H

FRp 2 A BT IE A s BN R AR R AT, RIS A AR D1 AR . R ARE R, R
) I FEL S — DU 2. R RO BIUE (B 2T RE 98 A B f K Y RS A SAE AT OGTT iR B . LA, B AL A0
REMS AL FE T 25 4a th LA -
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10.2.2.8 4 F &

TH e a3 K S BFE (ProTal) &R LA RHFEZAN - S8 AIHIFE (Pic)s MOSFET Zh& 44t (Po). —MRE D)
RPFE (Pp)s A DR B (PL) AL LB BUBIFE (PRs)-

ProtaL =Pc +Pq +Pp + P +Pgs (19)

Pic AT IR AR5 (Pg) A2 FE i3 EURIAE (Piq)-

Pc =Pa +Paq

(20)
BRI B AT L R R
Pe = Qg@vce) * Veias * fsw 21)
Pa = Veias *Isias (22)
FERBIS T v 1 hour B FTTE 7 8.5 MR A Pk 31
Pq A5 NIFAAE (Poesw)) FIFIBARFE (Poconp))-
P =P, P
Q =Faesw) +Faconb) (23)
B D) ZBAER I AT VAT
Pasw) = 0-5x(VLoap + Vi) xlsuppLy * (tr +1F) xfow (24)
tr Al te SRAR N V4538 MOSFET 89 b THR IRIAT T BB ] |syppry A TH I s i\ HL I L
P =Dxl 2xR
Q(COND) *lsuppLY *FiDS(ON) (25)
Rps(on) & MOSFET ##a & 1 #5E i) MOSFET Sl HifH. 218 3 # S8 Rpgony M-
Pp AT A2 A W FIEBRAE (Pye) MU PR EHFE (PRR)-
Po =Pyr +Prg (26)
FEF IR AE R AT R AR
Pvr = (1-D)x Ve xlgyppLy 27)
Prr = VLoap * Qrr * fsw (28)

Qrr A& WE IR KR AT, SAE RSB R TR E . A I SR R R RS RO AT AR T, A v
LU et

PL & DCR #ii#E (PpcRr) MIZZ L (Pac) < 1. DCR & HL /2% 25040 32 b 4 21 ) v Sk 2 LI B

£
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P =Pyor +P
L =Fbcr tFac (29)

B DR AFERE T HITEIR

2
Pocr =lsuppLy” *Rocr (30)
PAC = KXA'B ><fSWOv (31)
y
VsuppLy xDx fourr
Al = i SW
M (32)

Al SZVEVEAE FURA RS0 . Ko o F1 B RRLCHRR R Al i L JBs il i e e fit o
PRS Egl‘f'ﬁ/éﬁﬁ[l? .

Pas =DxlsuppLy” ¥ Rs (33)
F Y 80 2% (0 R P 4 HR i 7 SAHEAT A

Vioap *lLoap

Efficiency = v I
+ X
TOTAL LOAD ~* 'LOAD (34)
10.2.3 A #I4%
98 ‘
96 —
94 o
/f, — |
92 —
T 90 \\
% 88 |
5
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
ILoap [A]
& 10-2. &R
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10.3 R
VsuppLy Vioap
o . o YN

1 TR

]
i BIAS VCC GATE _, i

UVLO/SYNC CS

AGND PGND

—1 PGOOD FB

RT SS COMP —”—D

i1

El 10-3. BV RN A

j |T _hr VsuppLi =3.5V-45V PO - »Lr_ Vioap
e L > J oL
] T ey LT

CS
To MCU
From Mcum— PGOOD

UVLO/SYNC
AGND FB §
%; RT SS COMP —MHI—D
1
<L @
B 10-4. B R 4= A

VsuppLy = 2.97V - 16V Vioao= 12V / 24V

Optional

T S Rk
B J
1-cell or ;E BIAS VCC GATE § ;E
2-cell
Battery cs
_ From MCU PGOOD banp
UVLO/SYNC
AGND FB §
%; RT SS COMP —/\N\/—| |—{>
L
3 I
10-5. B RUIFMAZZF EMEH G E R
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VSUPF‘LY

C_T_ ’ ’ {
i BIAS vcljlc;{f—,J

UVLO/SYNC CS

Optional

AGND PGND

— PGOOD FB

RT SS COMP —”—D

i

& 10-6. #i% SEPIC M

Inductance should be small enough

VsuppLy to operate in DCM at full load Vioap= 30V-150V
O * ’ Y J
;E BIAS VCC GATE —, ;E
VLO/SYN CS
UVLO/SYNG From MCU
AGND PGND
—] PGOOD FB ;E
RT SS COMP —/\N\/—| |—|>
B 10-7. WOt HXAFBIHIR 1
Vioap > 150V-200V
—O
Voltage
Tripler
Inductance should be big enough
VsuppLy to operate in CCM
oO—e

T e |

UVLO/SYNC CS

G
NN—AWY

AGND PGND

—1 PGOOD FB

RT SS COMP —MHI—D

i1
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VsuppLy Vioap
YY)

D

o -I . J

>

| =
BIAS VCC GATE

UVLO/SYNC ~ CS a

~a

To MCU AGND PGND ~a

(Fault Indicator) ~Sa
System Power—’\/m— PGOOD EB

S§S COMP

};i i

10-9. {4 LED ZKzh 5%

VsuppLy Vioap = 5V/12V

1 . T
L , %

L

BIAS GATE
UVLO/SYNC  CS

AGND PGND

—] PGOOD VCC

- L W

FB SS COMP ' .

<

W

Optional Primary-Side
Soft-Start

& 10-10. R FTTREE R = B\
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Vioanz = +12V

VsuppLy

1T . f"w
&

Vioaps =-8.5V
BIAS GATE

UVLO/SYNC Cs

AGND PGND

To MCU vee
System Powerm— PGOOD ‘

- L .

SS COMP FB

g % Vioap1 = 3.3V/5V +/- 2%

B 10-11. A5 2 Bt KR 0 B R

VSUF‘PLY Vioap
[ ] I

BIAS GATE —,
UVLO/SYNC CS
AGND PGND

To MCU Vee I

System Powerm PGOOD
i RT ;g

T %

& 10-12. jﬂﬂﬂl&ﬁ%_ﬂ&#&ﬁ
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ILED
VSUPPLY
O— o o ~A

A
Hb A
BIAS VCC GATE i

UVLO/SYNC  CS

AGND PGND

— PGOOD FB

RT SS COMP —||—|>

i1

&l 10-13. B &M AN S EEK LED JRzh2%

oW

VsuppLy =3.5—45V

T o J
T e | T

UVLO/SYNC  CS

To MCU AGND PGND

(Fault Indicator)
System Power—’\/m— PGOOD FB
RT__sS__comP FAM— —>

i1

Vioan = 13V TAIL BRAKE TURN BACKUP
O

TPS9261x| | TPS9261x| | TPS9261x| | TPS9261x

J Y2 ¥ ¥
N AR AN AN
N AR AR AN

10-14. BEIRERLT LED IK5h3%

11 HJRFHRE W

BV 8 R TGN 1.5V & 4BV [ BB SR F B AT . SN FRL B A A % R (1t 5 K TR B YR BRI
1.5V HLE FAMHE S A N B . BRI (S ) (PP AR ME | DU TR A AR 2 S BUE Bt
Ko T [ EL IR N T S T LA A I N M LA R
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12 i J&/
12.1 fifRHFEE

TFoR g OV BEAE AR KRR BT PCB AR & . Fl P R A6 R i A4 R it — 4 PCB , SEILH (i e
JRFHANERE . IAERE | JF B RAZSE BN AN 2 EMI 7

HEAE R b 223 Q1. D1 Al Rg Joft.

XF Cour 18 FH/N Y B B HL A 25

IS (Coutr D12 Q1 £ Rg % Cour) JRTETREZIN.

7E D1 ZHRAE BT AT B H A 40 X DL T Hek

KBTS Re HFH A E

4 Cycc HA#AE VCC Hl PGND 5| il [Al)S v] RESEim #8447 & .
{8 F BRI R RS 2K PGND 5 1B B e 42 A L BEL A ol

¥ CS Sl ERERIR I A ol A0 % T AL,

TE CS 5 BT H Y5 b AR 2 2 [R] e — A ISk A 4%

¥ Coomp FAA v EFE B MR e 2K

¥ AGND 5| I B BE B B e Z . K AGND 51 JliE#: %) Ryyios Rt~ Css ! Regg 7GfF-

VoM R IEBE R ISR F T 77 AGND #1 PGND 5|
¥ GATE 51 JZE#:3 Q1 FET BIMHk. WiaBE | iEEHEfL.
I R(5 538 ( GATE £ Q1 £ Rg & PGND £ GATE ) Riffg/N.

FEANEIRBL T OT IR Z NI AL, DA B 8RR . Rl SLERBIRZ LIz

HERXFIRIF
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12.2 #i JR~B)

ealy
uonedissiq [ewJayL

Vsuppry

D1

Courz

Thermal Dissipation
Area

& 12-1. PCB #i @4l 1

Vioao

GND

Power Ground Plane
(Connect to EP via PGND pin)

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

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

Cuin
GND
Vioap
GND
Courz

Lum

Thermal Dissipation

Area

Qi

Thermal Dissipation Area

Do not connect inputand ~ Connect

D1

[ [ [ |
! | ! | ! | Connect Tl
! | | | ! | to VsuppLy

output capacitor grounds to VsuppLy
underneath the device i

Analog Ground Plane

Power Ground Plane
(Connect to EP via PGND pin)

& 12-2. PCB FiR~fil 2

(Connect to EP via AGND pin)

Do not connect input and
output capacitor grounds
underneath the device
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13.1 B340

1311 FE=F= MR

Tl KA S5 =7 P2 MBI S A R HME S, AR RS 27 5 BOIR 55 BRARAS ()38 FH A SR AN AT, ASRER Rt
277 S B IR 45 B S AT T P S e IR S — B A R BA T .

1312 AR H

A RTF K S FFEZ I LR %R

o LM5155 [k 15 HGFEN [T i1 57

13.1.2.1 {#/F WEBENCH® T A EH#if 75

A bAL | i LM5155x-Q1 #3434 B WEBENCH® Power Designer 6% & #1115 % -

1. EREANRANEE (ViN) -~ S EE (Vour ) A% IR (lout ) Z3K.

2. fFRAMABER/IAAZ RIS E, WHCR. S AAERA,

3. KRRV SRS (T Hoh vl 4T B o 5 Rtk AT UL

WEBENCH Power Designer $2fit 7 @l R EEE |, 3241 7 LR Aot DU i D EHE .

EZHAHT | ATHAT DA £R4E

© IBATHRRTR, LR E BT LUK R RE

o IBATRERE(TE, TR LR RE

oK i SR R JR U7 5 DA CAD s

* {TED PDF ##% A B iR 5 IR 5 R L

# % WEBENCH TRHHANE R, , i www.ti.com/WEBENCH.

13.2 CRE R

13.2.1 AHCH

T2 DL R A IS0

ML S (T1) , LM5155EVM-BST /1 /157

TEINACES (TN) , 01718/ LM51565-Q1 %11 71k #4145

PN ES (T1) , LM5155EVM-FLY /757

TEMNAES (TI) , 20071/ LM5155-Q1 181155 27 28 ik #4 1

13.3 By FE S

FRRWCCR TR , TE SME ti.com LRSERE SO, s a7 p A BTN, BRI el RS E B R
L. O I REAIE B 1E B AT AT SRS TR AL S BT T e k.

13.4 TIFHIE

TIE2E™ XHWIZ 2 TRMMEES LR | W HENE FIREIE ., L 0iF@s it . SRNA R
Z R E O )RR AT RS AR B B

BERI N R B TTERE “IRERE” RO, XER B TI FEARMIE |, HEA—E W T WS iES M
TI) C(ERHZKHRD -

13.5 FEitp
TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
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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® 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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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

Pack Materials-Page 2



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.
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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
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OPTIONAL: SIDE WALL PIN DETAIL
NOTE 4

T
0.08 MAX 4—1 = *
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OPTIONAL: SIDE WALL PIN DETAIL
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—= (0.2) TYP

0.05
0.00

I [ N [ [ NN B SN B N

H—T—J 71 91 1 7 71

4224220/C 06/2026

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.

4. Minimum 0.1 mm solder wetting on pin side wall. Available for wettable flank version only.
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EXAMPLE BOARD LAYOUT
DSS0012C WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:25X
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OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS

4224220/C 06/2026

NOTES: (continued)

5. 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).

6. 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/C 06/2026

NOTES: (continued)

7. 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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