Technical
documentation

'E Ordering &

6 o quality

13 TEXAS
INSTRUMENTS

Design &
development

Support &
training

E)

LM5155, LM51551
ZHCSJ45E - DECEMBER 2018 - REVISED AUGUST 2023

LM5155x 2.2MHz &3 NJERI P FH K. SEPIC. RIEAIEH 25

1 etk

e e

- AR T IR L RGOSR

T T E S 1 T AN ARV

- 3.5V & 45V TAETulH

- 4 BIAS=VCC I , 297V £ 16V

- BIAS HLE K T2 3.5V /N IR A
1.5V

- 1A 50V HI BRSO

S NGEMUN =D =

- ARSWTH (Iq < 2.6pA)

- AR TAEH (Ig < 480pA)

fil T RN AR

- FKIFRAIZE N 2.2MHZ

- 12 5| WSON #2% (3mm x 2mm)

- ERIPRE R SRR A R A S ST
HATHIRMARE (=)

- JBEAE T R ME (SRR )

RIhFE. "R

- 100mV 7% & FR 7 L

- BRI 1.5A WE{EARE MOSFET LKZ)#%

- AN VCC HIR

e AM AT TPLRT

- A A [

- 100kHz % 2.2MHz KIBhA T g fE T i

BRI

- TEHN U Y B P LA E S VA FE Y PR

- WIEWISE R SR ( SR AL RE )

- AgmfELEg UVLO

VSUPPLV

- OVP {4

FEIT £1% 5 BE S i JE

A YRR RSN M

CIN kg =bal)

PGOOD #5755 %%

4 LM5155x J:{& B WEBENCH® Power
Designer 1 & & il % 1H 7 &

2 M

© TOICRR G R0 2 H SR
* LED fii &
FTEHIATHE . SEPIC Al i HYR L

(48 K470 75 22 i
F A L TR . SEPIC i 18t 7
3 A

LM5155x ( LM5155 il LM51551 ) /& — #HK 0§44
D AR A ] ) B B G R R T R A 48 . AT
FF7HE. SEPIC Rl 4h.

WL BIAS 3| %3] VCC 511, W) LM5155x 7]
AT ( RACHE 2.97V ) fitd. a1 BIAS 3]
JEET 3.5V, MZa8 0l MRS 1.5V A%\ IR f
.

HEERE
izt #HE O HEBRT (HRE )
LM5155x WSON (12) 3.00mm x 2.00mm

A

1
UVLO/SYNC CS

-

BIAS VCC GATE

WG VTR TR 35S PR R R R AT T I ek
o

M

VLOAD

AGND PGND
— PGooD FB
RT_ss_comp MA—] >

A

JATH RN

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SNVSB75

22 3k

EED


http://www.ti.com/technologies/functional-safety/overview.html
https://webench.ti.com/wb5/WBTablet/PartDesigner/quickview.jsp?base_pn=LM5155&origin=ODS&litsection=features
https://webench.ti.com/wb5/WBTablet/PartDesigner/quickview.jsp?base_pn=LM5155&origin=ODS&litsection=features
https://www.ti.com/solution/hev-ev-inverter-motor-control
https://www.ti.com/solution/automotive-rear-light
https://www.ti.com/applications/industrial/power-delivery
https://www.ti.com/solution/wireless-speaker
https://www.ti.com/applications/automotive/infotainment-cluster'
https://www.ti.com.cn/product/cn/lm5155?qgpn=lm5155
https://www.ti.com.cn/product/cn/lm51551?qgpn=lm51551
https://www.ti.com.cn/cn/lit/pdf/ZHCSJ45
https://www.ti.com.cn/product/cn/LM5155?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/LM5155?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/LM5155?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/LM5155?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SNVSB75

i3 TExAs
LM5155, LM51551 INSTRUMENTS
ZHCSJ45E - DECEMBER 2018 - REVISED AUGUST 2023 www.ti.com.cn
NE
TIRFEE oo 1 9.3 BEMEBEI oo 11
2 B oo 1 9.4 BFINBEREI oo 23
K IR 17 2 ORI 1 2 S sy 24
AABTTTIFETETE oo 2 101 BB B 24
BB () oo 3 10.2 IR oo 24
6 BFHLEIRR oo 3 10.3 RBE oo 29
7 BIEEEFIIBE. ..o, 4 10.4 HEIFAHIRE I o 33
B I e 5 105 A R cveeeeeete ettt 34
8.1 LR FL R BT IE v 5 M BRISCRESERE e 37
8.2 ESD Z5E Lo 5 T B R e 37
8.3 BT e 6 11,2 SRS o, 37
8.4 BEREZE B 6 1.3 RS HTIE Ao 37
8.5 FHAIFIE ..o 6 A SZFFR TR oo 37
8.6 HIRFIE oo 8 115 TR FR vttt 37
O FEAMBEH ..o 11 1.6 B HE BB TS e 38
QIR o 11 117 TRIEZR oo 38
9.2 THAETTHER v 1M 1258 BTG o 38
4 ZIT P Rids
T DURT RS B DA 7T BE -5 24 R 1) TR AN [R]
Changes from Revision D (January 2021) to Revision E (August 2023) Page
L < 3 O K R 29
Changes from Revision C (June 2020) to Revision D (January 2021) Page
o FEH AR FRIRR . BRI XS RIIRTHE T e 1
Changes from Revision B (January 2020) to Revision C (June 2020) Page
o MHIER T EE 916 FRAIAET “AFIE " oiiereieietiesteesee ettt ettt s et s e e s s b e se e s e se st e b e et ese e sese e tenas 17
Changes from Revision A (January 2020) to Revision B (January 2020) Page
S B & R B N I I B = R 1
Changes from Revision * (December 2018) to Revision A (January 2020) Page
o BRI T LIMBI55T B3 ottt ettt 1
2 R 15 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM5155 LM51551

English Data Sheet: SNVSB75


https://www.ti.com.cn/product/cn/lm5155?qgpn=lm5155
https://www.ti.com.cn/product/cn/lm51551?qgpn=lm51551
https://www.ti.com.cn/cn/lit/pdf/ZHCSJ45
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJ45E&partnum=LM5155
https://www.ti.com.cn/product/cn/lm5155?qgpn=lm5155
https://www.ti.com.cn/product/cn/lm51551?qgpn=lm51551
https://www.ti.com/lit/pdf/SNVSB75

13 TEXAS
INSTRUMENTS LM5155, LM51551
www.ti.com.cn ZHCSJ45E - DECEMBER 2018 - REVISED AUGUST 2023

5 Ui (42)

W VCC FaE 2818 3 BIAS Bl JIZE ik 45V (e KAEXHE N 50V ) [HLE Rigts . F P ml 3@t o0 v B 2% 5
TR AT SRR |, MFETEEA 100kHz & 2.2MHz. 2.2MHz HFF 5250 2 0] 5 K PR B Hi 1k AM S 38, 3F
SCRE I /INRRER 7 5 ST IR g 25

Zesfh B4 1.5A b MOSFET IREh#5 A1 100mV K H A PR $ BIME . 1% 23 F I8 7 F A58 VCC HL R B i 3%
Ko IBATAR HL A K Bk A A 20 AT E 2 AR 4 AR .

s B W B R ReE Bz AR E AR . 2R UVLO FI#GCe . LM51551 2 4F5 i A Wi 4t
LR AR o BN ELEE - RSRWT Iqs TT9RFERUR 3. g RHE M ME . AR HYR IE R 4R R A LA & Ak
BB Bt ] 2

6 B LR
AR Wi AR AR PR
LM5155 25 v
LM51551 e v
Copyright © 2023 Texas Instruments Incorporated TR 15 3

Product Folder Links: LM5155 LM51551
English Data Sheet: SNVSB75


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm5155?qgpn=lm5155
https://www.ti.com.cn/product/cn/lm51551?qgpn=lm51551
https://www.ti.com.cn/cn/lit/pdf/ZHCSJ45
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJ45E&partnum=LM5155
https://www.ti.com.cn/product/cn/lm5155?qgpn=lm5155
https://www.ti.com.cn/product/cn/lm51551?qgpn=lm51551
https://www.ti.com/lit/pdf/SNVSB75

13 TEXAS

LM5155, LM51551 INSTRUMENTS
ZHCSJ45E - DECEMBER 2018 - REVISED AUGUST 2023 www.ti.com.cn
=3
7 5 I EMThRE
. ]
BIAS| 1) ,===——~ i ' 12 |UVLO/SYNC
L= N
L .
vee| 2 1 | i 11 |PGooD
| |
! t
GATE| 3 ) | | (10 [RT
Lo N
. BP0
PGND | 4 1 | I (9 |Ss
Lo IR
__ ! [
cs| 5, I8 [FB
Lo P2
__ ! [
COMP| 6 1 - ' (7 |AGND

& 7-1. 12 5|4 WSON DSS % ( TdE )
* 7-1. 5| izhRe

Gl

il BiBH
%S 2R
1 BIAS P |VCC REBIHmIEHEMA . 75%5 A PGND 2 [l — /5 M s 35 .
5 vee b | VCC KRR 04t A1 MOSFET BEEha8 i S IRAR A . 12151 A1 PGND Z i — M
B,

3 GATE o N Y4ii MOSFET MR 3R Sh4r o Jlid — 2% RO FURR B 15 BB 12 3 N 7403 MOSFET Mt .
4 PGND G PR B o 38R S — A 5 1 11 P B A T T G 0 L Ly B b 2

5 cs I PG T4 N S LA o 3 — A A3 4 81 e A A0 L BEL I TE AR o
6 0
7 G

COmP PR TR 2 OR S A o AR5 AT PGND 2 [A] & R 42 T
AGND LRI T I 33— 2% 9 T L ) B AR B BB

RIS AR RN o B — 20 IR as i 32 B0 %51 1, DUEAETHE/SEPIC #h4hrh BB i i i

8 FB b UL R0 5] AGND.

. os | ORISR R T LR S A 2R B
RITHHE, 5 7 B e 4 5] AGND.,

10 RT | P e . T8 RT Al AGND 2 [l I A i HLXS I S (T .

» G000 o |MWERRSHRE. TR, W FB (ET AR, v th 2 RAIE T A
15 2 G5

DVLO/EN R 3 . LA T 206 231 I B B LR R | T LA P00 05 2 P T A

12 oE | |G, st UVLOENISYNG SUBHEM SOk 2 | 7 LI i om bl 5 A Wi B F . %) R 73
s, MR ) BIAS, KHEN UVLO HiHEHES] AGND.

— EP MR A AL G ] AGND AIAHEHRA T | DA AL,

(1) G=i, =N, O=% , P=iHi§

4 FEX IR 7 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM5155 LM51551
English Data Sheet: SNVSB75


https://www.ti.com.cn/product/cn/lm5155?qgpn=lm5155
https://www.ti.com.cn/product/cn/lm51551?qgpn=lm51551
https://www.ti.com.cn/cn/lit/pdf/ZHCSJ45
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJ45E&partnum=LM5155
https://www.ti.com.cn/product/cn/lm5155?qgpn=lm5155
https://www.ti.com.cn/product/cn/lm51551?qgpn=lm51551
https://www.ti.com/lit/pdf/SNVSB75

13 TEXAS

INSTRUMENTS LM5155, LM51551
www.ti.com.cn ZHCSJ45E - DECEMBER 2018 - REVISED AUGUST 2023
8 HA%
8.1 XTI KHUEE
R TAESE Rl ()
B/ME BRE A
BIAS % AGND -0.3 50
UVLO % AGND -0.3 Vgias+0.3
SS % AGND®) -0.3 3.8
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2% \ FRE A | BAME SO BAE| B
0 e
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loperaTING(BIAS)  |BIAS LAEHL x':':FS =F:T2\=/ 2’2\6L|J(V§L20 =2V, Vrs = 480 540 uA
VCC fafk#%
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MAE R T Ty = 25°C. f/AMEFI R KEREEH T T, = -40°C £ 125°C (iR ETEH. FRIEDEUE |, Bl Vgas = 12V,

Rt =9.09k Q
¥ WA kA BAME  HREME  BKE E: VA
VEN(FALLING) Ja FBIA EN FF% 0.33 0.49 0.63 \%
VEN(HYS) {fi e IR i EN Tk 0.03 \Y
UVLO/SYNC
VUVLORISING) UVLO/SYNC R {# UVLO EJF 1.425 15 1575 v
VUVLO(FALLING) UVLO/SYNC HIfA UVLO FF# 1.370 145  1.520 Y
VuvLoHYs) UVLO/SYNC R iR UVLO & 0.05 \%
luvio UVLO iR H i Vyvio = 1.6V 4 5 6 UA
ss
Iss PR B H 9 10 11 uA
SS FHiFH K Rpson 55 Q
Jik 55 V1
fsw1 P IES Rt = 220k Q 85 100 115 kHz
fsw2 TFE4% Ry =9.09k © 1980 2200 2420 kHz
tonguiny B 55 [A) Rt =9.09kQ 50 ns
Dmaxi K 23 L PRI Rt =9.09k @ 80% 85% 90%
Dmax2 oK 2% PR Ry =220k Q 90% 93% 96%
28/ % e ]
IsLope WA ARHABR % FL Ry =220k Q 225 30 37.5 uA
VeutH FELAC PR il 2 {5 (CS-PGND) 93 100 107 mV
Wi R (LM51551)
W48 i A 64 JE 11
T i 38 505 3 8 341
RETRRH
VRer FB LM5155. LM51551 0.99 1 1.01 v
Gm ¥ 2 mANV
COMP HiHL i Veowp = 1.2V 180 UuA
COMP £ HiL [ COMP 7t (VyyLo = 2.0V) 25 2.8 v
COMP £ ir BT COMP T # 1 1.1 v
OVP
VovtH 3o F, S R £ FB EJF ( 3% Vrer ) 107%  110%  113%
it L A FB T ( 2% Vrer ) 105%
PGOOD
PGOOD TF#iFf3% Rpson 1 mA JFEHR 90 Q
VuvTH R BIE FB ~F ( 2% Vrer ) 87% 90% 93%
RE B FB LA ( % Vrer ) 95%
MOSFET Hxz#
R HL T 100mA i HL i 0.25 v
IR L 1% 100mA 7 HL i 0.15 \%
F 3]
Trsp AOCWTRE W Tt 175 °C
FROCWTIR 15 °C
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Programmable Slope
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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 LR FIAERIE SERI 7] ( CS 5 )

e A TR B R Y AT PR A OR A, 22 PR S L U5 T R R R A M R 2 AR B AR PR AU BRAEL (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 KA (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 #HARY (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. Wi =it FHR 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 (5 25 LK R il Fl B /N \ L Y HL R

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 3% ( 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 KM

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 FFHIEFR

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 52 RIS

#E

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 .

10.1 MR R
B T R s I N AN TR RIS B, VES W 207 (6 LM5155-Q1 11/ F e 25 N F .
10.2 BRI F

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

VsuppLy Lm Vioap
Py Py Py Y Y YL Py -

O .
Ceins Reins Cvec Do D1
Cin ] |—i [
BIAS VCC GATE

Coutt|Cout2 | Rioap

I3

Ruvior
Ruvios
UVLO/SYNC CS
R
Cuvio Rs. o F Rs Rras
AGND PGND % R
;|; .
Mcu_vcc “VVv—(] PGOOD FB
Reo RT SS COMP |—{>

1 Reowe Coowr
1=
& 10-1. Hr A AE IO S BT R B s B
10.2.1 BIHER

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

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

10.2.2 40 TR
i PSRN T T2 AT NP IE T LM5155 2348 %5 & N R R 28 I FE . R 3 LM5155 JH/E 1575 HaE A 1]
I E 7
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10.2.2.1 1#/H WEBENCH® T -A&)&Ew#i#if &
A bAl | 8 LM5155x 284 3145 1) WEBENCH® Power Designer £l 2 5 fill ¥ i 7 % .

1. EEBARABE (Vin) - B (Vour ) M IR (lour ) ZXK.
2. (AP SREIZBOT RS H, IRk 5 A R A RA
3. CKAERRIBOT SEMAES (TI) HAd T AT B RTT ST L.

WEBENCH Power Designer #2ft 7 5E il L& , I 51 7 SEH 46 A0 TCAE0E B DL R PRHTS B

FEZHAEOLT | ATPAT U #RAE

o BITHAMRE, WEEIPIE LK R TERE

o BITRVERETIE , TR ARIAEE

o fE R B IR JR 7 S LUK ] CAD s 3R i
*  {TED PDF %R Btk &5 IF 5 R 3t =

A% WEBENCH T HFEAEE | U7 www.ti.com/WEBENCH.

10.2.2.2 A1
# 10-2 iR 7 UL BN I HEREY RS B
£ 10-2. YrpliE A
SEGRT | BE A% G BHREO
Rt 1 HRH , 49.9k , 1% , 0.1W , AEC-Q200 0 % , 0603 Vishay-Dale CRCWO060349K9FKEA
Rept 1 HHPH , 47.0kQ , 1% , 0.1W , AEC-Q200 0 % , 0603 Vishay-Dale CRCWO060347KOFKEA
Rres 1 HBH , 2.0k , 5% , 0.1W , AEC-Q200 0 % , 0603 Vishay-Dale CRCWO06032K00JNEA
Lm 1 HURSS , BEdk , &4, 6.8uH , 18.5A, 0.01Q , SMD Coilcraft XAL1010-682MEB
Rs 1 HiFH , 0.008 , 1% , 3W , AEC-Q200 0 2% , 2512 % Susumu KRL6432E-M-R008-F-T1
RsL 1 HPH , 0, 5%, 0.1W , 0603 Yageo America RC0603JR-070RL
Couti 3 S, W&, 4.7uF , 50V , +10% , X7R , 1210 TDK C3225X7R1H475K250AB
Cour2 ( K% 2, 8B AY , 100uF |, 50V , £20% , 0.025Q , AEC- y
) 2 Q2002 % . D10xL10mm SMD Chemi-Con HHXB500ARA101MJAOG
Cint 6 Y, B&E , 10uF , 50V , #10% , X7R , 1210 MuRata GRMB32ER71H106KA12L
73 VELAEHX A 0,
oo (ki) | 1 |08 REREW, 100“':8M‘E’)0V » ¥20%, 280, 10x10 Panasonic EEHZC1H101P
Q1 1 MOSFET , N ¥4I , 40V , 50A , AEC-Q101 , SON-8 Infineon IPC50N04S5L5R5ATMA1
D1 1 H4ERE | 60V , 10A , AEC-Q101 , CFP15 Nexperia PMEG060V100EPDZ
Rcowmp 1 FERH , 11.3k , 1% , 0.1W , AEC-Q200 0 %% , 0603 Vishay-Dale CRCWO060311K3FKEA
PN 73 o _
Ceonp 1 HZE, &, 0.022uF , 100V , +10% , X7R , AEC-Q200 TDK CGA3E2X7R2A223K080AA
14,0603
2, ME , 220pF , 20V , 5% , COG/NPO , AEC-
C 1 ’ ’ ’ ’ ; ’ TDK CGA3E2C0G1H221J080AA
HF Q200 1 % , 0603
RuvioT 1 HRH , 21.0k , 1% , 0.1W , AEC-Q200 0 % , 0603 Vishay-Dale CRCWO060321KOFKEA
Ruvios 1 HPH , 7.32k , 1% , 0.1W , AEC-Q200 0 % , 0603 Vishay-Dale CRCWO06037K32FKEA
RuvLos 0 ANiE A& H ANiE
PN ; o _
Css 1 2, W&, 0.22uF , 50V , £10% , X7R , AEC-Q200 1 TDK CGA3E3XTR1H224K080AB
2% , 0603
Dg 0 NiEH ANiEH AiEH
Re 1 HERH , 0, 5%, 0.1W , 0603 Yageo America RC0603JR-070RL
Cr 1 M2, M'& , 100pF , 50V , #1% , COG/NPO , 0603 Kemet C0603C101F5GACTU
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£ 10-2. IPRNER (48)

SEINRRF HE A il 3 P wgHE0)
Rr 1 Wi, 100 , 1% , 0.1W , 0603 I (Yageo RCO603FR-07100RL
America)
Rsne 0 A& A& A& H
Csne 0 ANEH NEH ANEH
Rpias 1 HFH , 0, 5%, 0.1W , AEC-Q200 0 %% , 0603 Panasonic ERJ-3GEYOROOV
e - Samsung Electro-
Caias 1 Hgs | B, 0.01uF , 50V , £10% , X7R , 0603 Mochanios CL10B103KBS8NCNC
I Ue] 1% 0, -
Cvcc 1 WA, WE, TR, 16V, £20% , X7R , AEC-Q200 1 MuRata GCM188R71C105MA64D
%% , 0603
R 1 HIFH |, 24.9k , 1% , 0.1W , 0603 Yageo America RCOBO3FR-0724K9L
(1) ESW =7 % 7 74

10.2.2.3 HBEZHER (Ly)
WP AR | IE SRS RIS RIRGOR L (RR) HUBES LI T PR R A RHP 2 A% (frup)-

FEL IR A P A0 LU R a0 B SR R S 4 FE AN A 4R o LGS B R T BEARER L AU WA, PAB ik 5 2 LR IR
WERIRY (WERAAR , T ZHIMY Ry HFH ) o B frup (= BURAIHUIE ) AT SEEUE R 952 O, fEAE
H/MeES A AR OL TR S R E ik

A DL 5 LU RS R AL 1 B N T P UGS BN 0% 2 70% , BATE RR. Fryp MIHLUEES FRERIFR 2
A SE I R 9T 2

10.2.2.4 #HHEEEE (Cour)
A DLIEE U 7 ik 8 IE R S 28 (Cour) . WA Sy s R S0t Sk 25 5 1S 0 4t 3 vh B8R o

B PR ) ST PRI AVUE (B 0 DAA B A L ST R A . GRS, AT SO R R . SRR
B 9 T RSOR B ST AL, B R A A LR R F A AR RIS A MOSFET JiE

10.2.2.5 A\ HB#E

BN RS T R LR SU . TR RN P R PR FH ST R . R IR P AN G, R EE 2
OETPANCER O

10.2.2.6 MOSFET %%/

ZaFI) MOSFET HitK 4K 3h#% B VCC flkHs . 55 KA Hitar 52 PR+ 35mA VCC i HL it PR il
AR BT I 0 5] Zedst A% . MOSFET MK fi 28 2 6 /), DA AW Fi 7 5 T 90 ) 5 42T e
10.2.2.7 R EHH

F R A B BRI IR A I B AN R R R AT L RIS A AR D1 TR . MR TARE T, R
) L e — T S 4. R IR AIUE {H 0 20 RE S Kb BE f Ky tH F IR A SAE AT T 501 iR B8 o BEAh |, Bk 2
BEA% A FEF- 2 HH LA
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10.2.2.8 4 F 15L&

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
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VsuppLy = 2.97V - 16V Vioao= 12V / 24V
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T S Rk
B J
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2-cell
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_ From MCU PGOOD banp
UVLO/SYNC
AGND FB §
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& 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. Bt HXAFBIHIR 1
Vioap > 150V-200V
—O
Voltage
Tripler
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oO—e

T e |
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(Fault Indicator) ~Sa
System Power—’\/m— PGOOD EB

S§S COMP

};i i

A 10-9. fKEA LED K558

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
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&

Vioaps =-8.5V
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AGND PGND

To MCU vee
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- L .

SS COMP FB

% Vioapt = 3.3V/I5V +/- 2%
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Vsuppry GND

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

(Connect to EP via AGND pin)

ealy
uonedissig [ewsayL

Connect
toViow

Do not connect input and
output capacitor grounds
underneath the device

D1 R

Power Ground Plane
(Connect to EP via PGND pin)

Thermal Dissipation
Area

Vioan GND
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
LM51551DSSR ACTIVE WSON DSS 12 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 1U6H
LM51551DSST ACTIVE WSON DSS 12 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 1U6H
LM5155DSSR ACTIVE WSON DSS 12 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 1U4H
LM5155DSST ACTIVE WSON DSS 12 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 1U4H

ples

@ The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

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

reference these types of products as "Pb-Free".

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

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

flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two

lines if the finish value exceeds the maximum column width.

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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 OO 0O 0O 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
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
LM5155DSST WSON DSS 12 250 180.0 8.4 225 | 325 | 1.05 | 4.0 8.0 Q1
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PACKAGE MATERIALS INFORMATION

13 TEXAS
INSTRUMENTS
www.ti.com 16-Aug-2023
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
LM51551DSST WSON DSS 12 250 210.0 185.0 35.0
LM5155DSSR 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

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
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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.

i

INSTRUMENTS
www.ti.com



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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