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Vin T Drry Vour
D, °
Cn —— Ruv1 p— Deie
[ ) C
De out
VIN Np: N
RFB P S
Ruvz EN/UVLO FB sw %
<
— COMP GATE 4| Qs
RSET
CS
Rc Rs
PGND
-
Cc —— ¢ —
VCC
SS
AGND Cvee Red: Optional components

B 7-1. LM5185 A EHad R E ( ikt Uat iR )

7.3.2 PSR ERBTHER
LM5185 K il AR 4 R I8 rE IR AR 5 (VFPCM) #5411 28%) |, B =Rl geris =t | i 7-2 fios.

Frequency
| foldback mode |

(FFM) Discontinuous conduction mode (DCM) : Boundary conduction mode (BCM)

-t -
|
|
|
350 !
/: |
5 300
s /
>
o 250 -
g T
g 200 !
[y 1
g’ /
£ 150
s
3 /
@ 100 —-+
/ s Swiitching Frequency vs. Output Power
50 /
0

i i i i i
0 20 40 60 80 100
% Total Rated Output Power

B 7-2. 383 TP SRR BE SR H AR SR B B =Fpia AT AR

LM5185 7& E i LU A S (BCM) 1217 . MIRBGRA I HIA R ZFN |, DR MOSFET ) ; 4i&{d
12 FL I I ) P B 22 THOR 28 () R E R KIS , MOSFET 6. B3 s/ |, S L fx 3 BCM iz
170 7Rl 1 34t T a8 75 BCM B0 1 i = L

_ _ (Vour +Vp) X Nps )
ViN+ (VouT +Vp) X Nps

Hrr
* Vp A& R Z N St A A4 1E ) 1 P

e
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JifE 2 45 7 BCM R D, Frbad A AT SRR A (AT 4 ri 3 3 0l R 5 AR K 3 AR 4 FR0E

2
Lmac X IpRi — pr(BCM)

Pourtsen = ! X Fsw(Bcm) (2)
Fsw(sem) = : )
1 ~ (EMaG N Lmac
PRI — PK(BCM) VIN ~ Npsx (Voyr +Vp)

| _ 2x(Vour +Vp) xlgyr 4
PRI — PK(BCM) = ViNXD (4)

BEE SRR, LM5185 K f KT S AL 2 350kHz , Feffedi h AANELL F il (DCM). £ DCM #EAF
lea i B2 AR ) D R 5 W A T FIRL IR P J7 BRAE L , 7 Rt 6 AT7 a0 6 s BRItk , BE S sy |, 1A A
WAL/ |, LAERE 350kHZ JF AR T ARk .

2
LmaG X Ipp — pK(DCM)

Pour(pcm) = 5 X Fsw(pcm) (5)
| _ [2xIgyur *x (VouT + VD) 6
PRI~ PK(DCM) =\~ Tyrac X Fsw(pcm) (6)

Lyac X IprI — PK(DCM) X Fsw(DcM)
VIN

Dpcm = 7
EFFERREIT , AR Z OS5 B AN IR &% 2 Veg b 20mV [HAK/KF , Bl 100mV 1§
B 20% , MOSFET Mt O Wi b [] 25 ZE K DA 2 50 HS 3R BSR o RFFEMRIT IR (FFM) FIg4T , JFRM%E
B & O 3 ELIR RN T PR A o R RS 4, LM5185 [ AR TAESE N 11kHz |, MM SR e /N 38 K 4 T %
1 0.5%.

7.3.3 HHE VCC fa ka4

LM5185 HA — AW ETEH N VCC fajkds , 7]y PWM il gt gt B s ds | 3 N4h 3R MOSFET #2440 ik
IRZh%%, VCC FaE#e i VIN 5Bt |, 78 4.5V & 100V B A B EGE . 48N EEKT VCC #E S
i, VCC HLEERESE VIN U8 2 /)N L R [ o

TR, VCC fa k282 1n VCC 5| il B A 2k i . 4 VCC LRI 4.25V (1 844E ) I+ H EN/
UVLO 5l ERT 1.5V ( #BUE ) B, BE3hTHIFFME. FrdE VCC BEFE % VCC UVLO FIEI{E 3.9V ( #
BUME ) LANEL EN/UVLO P BARHSPIRES | 3 W40 I IR FFA RCRAS . 7E VCC Il PGND 2 [ — NP & H
B, VCC AN EBTEHE N 1uF 2 4.7yF,

LM5185 HA4MH VCC HEThAE , TR N B SRR EZCR . Z4M58 VCC B H L KT VCC #k H b
i, #M5 VCC HEN VCC At . iZ AN HJE T DU AN EYR |, al Dok B4R K g4l Bhaed] |, Wil 7-3 Fis.
M{FEH AN VCC i), VIN 5] JHE R4 410K F VCC H .
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Vin T, Druy Vour
Cn —— _ 1 Cour
[ ]
Dr
VIN Ne  Ns )
pp— Res
—— EN/UVLO FB SW
COMP GATE 4| Q4
Re
RSET
Rser CS
Rs
Cc
— PGND
L AGND
— - Dvcer
VCC

Red: External VCC supply N
AUX

& 7-3. (R EAH B S K5 VCC sJR

7.3.4 REMHHBE
9 Y B ORBR B st /N R IR 22, LMB185 7R R R IALIA B FE AR I S TR L I . JEHAE SW AT FB
Z B it (FB) HLPH A%t 77 R aX 8 e , b Regr MIARFRIE N 10k Q .

RsET
VREF @)

Rpp = (VOUT + VD) X Npg %

7.3.4.1 _REHAME

LM5185 SR FI SRS ) FAv kb £2 L, AT AR S el — A I 0 s AR PR A R B0 B8 S IR0 e IV A TR L I S B
EoyFRH R A, VYRR S O R E AR I AR T IR S . AEA T RE N 9 dh IS L BE A%

Rpp[kQ] 3.8

Rrclkal = Nps TCpiodelmV/°C]

©)

CARE R AR R IE IR IR SR A AR TR PR AR P AR K, DA RT DAARYE R 223 TC e PEL A A I A5 (4 iy ) R B U
AR R DU RA AT R

7.3.5 BRI BIRZEBORER

OR8N L FIB F PR ML PR A R e RSET ALA0 HUBLE VR A0 P9 0 1V it DL IEHOK Bl
SHED:E) COMP 511, FUVF 2 SR B RS RAE #4428 . Roow Coomp WARATISHT Cue FR MG
PR R HOK B A ATRIRLS Y | P TSR OSFBEORL. E BOM SRfEh , Sttt b b TRUB R ,
SRGE TN | 2B SN PR SUE(EFIS R ORI B R BOR S A IR | T9% MOSFET
B 5% .
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7.3.6 M AL

K% EN/UVLO M A SCRFPTH AR IEBUE (UVLO) , JFRA IR TIRE , AT R B Rr € 9 L A AT L 2K . EN/
UVLO E#:3EA 1.5V kR 50mV 87 1 ELiRss . AT H 2T 2 (5 5ok k3N EN/UVLO #i N , MImiHa
S DA S RGN PRkl s . 5 FH LM5185 5 i [t /75 2 ¥ ENJUVLO B#ES: % VN %5
fi LM5185 REfETE VN AT A R TAEVERI A I 530 SR, VR 2 B H #8522 T H B BH 2 2% Ryyq AT Ryys (0
7-4 FoR ) SRESIRE %) UVLO HF,

VvCC
Vi

5 puA

RUV'\

EN/UVLO
+

RUV2 —-ﬂ-
15V UVLO Comparator
145V

&l 7-4. BAFIRH DI REAITT AR B IE UVLO
EF TR 10 TR 11 205 T S N UVLO HiL Fs B 3388 O AT S 1T FL

Ryvi
VIN(oN) = VUV — RISING X (1 + m) (10)

Hr
* Vuvrising M Vuv.raLuing UVLO LRSS BRI (E
° IUV—HYST I%l)j:/% Eﬁ/}ﬁ
_ Ryvi
VIN(OFF) = VUV — FALLING X (1 + m) —Iyv — gyst X Ryy1 (1)
LM5185 i 7E EN/UVLO H R hr BAR T HEMR B FRERE ( =R T28 0.6V ) B2 HHME 1q XWX, Witk EN/

UVLO HL AR FZ ST e , W ER LDO F s 83 5C M1, sl B F YR BT 48 |, o< ) LM5185 [ & FEii .
24 EN/UVLO HL R ATl e Wi s 26 4 58 R{E 2 8], LM5185 TEfF R R 817,

7.3.7 R BERKES

LM5185 B R ik H .5 T1E H B 0s shiz ) 51 B SS. 3%J8 shIhRE AT B 1k B Ol B i 9 YR IR FEL IR 520 LM5185 iy
N B o 30K R 4 ) P S R 2 SO B i P R R R SEE Y o« B Bl AR SR vk Bl B FU 22 1 T
H An A B R RS o AT AT a] 4 8 Shis R i AL 6ms PN 5 3K S A1 AN AT R AR A B

] LM5185 5 a1 B () 772 218 SS AR5 % . LM5185 %1 3 8k Ja shiz il gl |, IE7E 6ms N B sh & 54 € K%
LR .

SR, ERTH AR K. Vour B s A HAREERE RN A, AT LB E SS 1 AGND 2 [A]3E 4% — AN Hh5
A #S Cos RIEKH R BN ] . B AR shis Tt — 5 b 7 R 28 70 T 75 I s R, IR ER AL 7
B a4 EN/UVLO HE T UVLO ETHEIME H 20us $ER 45 | SpA N B TE Iss 2% Cos 78 HE
T R A ) 2 B E B . A T AR 12 THER TS BT R HOR B TR tgs MOBOR BhHL 2 .

Css[rlF] =5xX tss[ms] (12)
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24 EN/UVLO s BE F i) | Cog it B FET JitH o

7.3.8 B/N S [a] A0S W i )

M 1E MOSFET KUrh |, B L2 RS SW 7 S A A AR, MmAENRRIT MRS T E ( AR AN
JEZSIRIE ), JFATRERR SR R G BRI . A T B ARSI, NI E T 400ns R/ N IT IR ST TR) ((F8 &
N toremin ) AR RS IE %

eAh , ThE MOSFET i B 7= AE 1 M 75 RN 2 52 0 Py 308 L I A )l B . A 77 PR AZ RS, LM5185 7E
MOSFET S8 /5 f ity BR8] o 223 BR8] 53 1) SEEH 125ns A /N SIERT [8] ton-mine

7.3.9 EHRIFLT AR

el CS 5l BHIHEAT AR B A o PWIM 47 il 2% A28 R 306 A e 3% PR o) (R 47 B A FEAEC O LIRS B SR 7
B A[LAZE CS Bl ERAIn— /NN RC JER S | DL e AR FRLIRAG I S 0 s e A

T SR A PR AR O, S R S PR AR T AR BT DR BT AR 325 1) R K T 3R A2 B 4] 0 A VAR R IR RE T 1
BRI . Veos ERIIE(EY]Z IR R ERAE 100mV (0 b5 AR fl EL #2810 100ns AL B IEIRAHSC & ), EL 3% H %
G2 R 2 — W 85 s [ LABS W A 22 I B IS 5. IS, LM5B185 (BUE M EiEk S, IE T 8% E e il &
OkHz , BRI H LR . LM5185 LLZEACLIIAT Jo i W %y HH % 56 155 100

BTN E , REEC 13 A T Ja IR AR 2 B BB K IR . A TAEME R Iswopeak S
18 9 100mV/Rggo

I

_1 SW — PEAK

IOUT(max) =X (VOUT 1 ) (13)
ViN ~ Nps

7.3.10 Hokhy

PO — PR R E AR Th e |, BT R 4535 55 b 1 DR i i il ik . 445 AR 175°C i, O thfE s
KW astE , ATkt — D sh R R T . Rl )E |, iR BK , HLE %2 165°C |, LM5185 & &E i a
.
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7.4 S3FThEEAE R

7.4.1 SRR

EN/UVLO f&ift. 7 LM5185 [JHF/ 4%l 24 Venuvio 1K T40 0.6V B, 234F4b T XWX Pt LDO FIJF R fa &
B . KR T S B Vi = 24V AR 1.7 u A, LM5185 36 % 1 7 A 50 B R SUR ISR
BN I R T UV B, B d i O R SR ATIRES

7.4.2 FEHUER

P ETfi L L B LDO R s s AT LA S s A S AR BE BB - 24 Venuvio 1T 0.6V JF ELAR T4 2 (i e B
(BB 1.5V ) B, 9 LDO #4- Sl H AT . VCC T UV BIE)S |, K% iRk %2 8. 7€ Venuvio
THEREMERERE L L2 AT, A2 RIT SRR EAT L I

7.4.3 TR

2 Venjuvio 1 TR 45 B B P9 3B B B S s T UV BRI{ERS , LM5185 4bFizfT#izl. LM5185 R 7%
MERU =M 2 —181T -

1. HAFE LR FEE L (BCM)

2. RGN AL FIER S (DCM)

3. RBAEN IR ITREX (FFM)

AREZVEMEE |, EZ W PSR KA E 17 #57
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8 L FH A St

#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARFER

LM5185 {3 75 /b 5 A58 e A4 B ] ¥ 5 Y5 BB FL 3 HR R 3 oA — A s 2 A B 3 =00 FR L. A T e e Ak
LM5185 (5 2 B ik A2, TR AT P N T 15088 |, DL BT N 2 N4 5 R 403 1 oo
WEBENCH® £ £k &kt n] F T 4B sl se B R et ( FIFIER G THE AR ) i g & ot Bl . DU & B
NN S A AN I E S M R S SRy ARG an U

WIRTATIA | LM5185 IR4E R T 2 Fhal ik IR LA £ RSBk | dikE & MiGe. %A UVLO. A 4mf2® a3 .
L E R PR . AT F R PR . ALK RN VCC LR . AR N ERAR T A A X e Th R | DASE
PUE AT Tt o

7RI R VELTA R N FLE R R T O 2 AN N R BB ) LM5185 Bt B ik i, HREZHAELR , ES
LM5185EVM-SIO FH J 455 .

8.2 Mt AN ]

HET LM5185 (K24 B Wit fe . Wk R E . YRlE . PCB Sofh. i EMILREEE | ESH T =
Fiil .

8.2.1 it 1 BEHIEN 16.4V. FEHERA 1A K Vin- 1K Iqg PSR B FE#H AR
8-1 /R T 16.4V. 1A PSR i a4 28 1) SR 7R 1A

D °
l Dciave

Cin
\ Ruvn
L Df
~ Run VIN
EN/UVLO Rrs
Css FB »
|>—| I— SS
Cvecc
Rser VCC —| i
[ RSET
p— |_
Rrc
Q
TC GATE !
Rcowmp Reur
ENT COMP cs
R
Ccomp Che Crur CS
L L AGND PGND

E 8-1. VIN =20V £ 60V, VOUT =16.4V. IOUT =1A H‘j"&ﬁ" 1 %Eﬁ@
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8.2.1.1 &1 ER
F 8-1 JER T M SR B AT R A . i AP RE S 3.
% 81. %t

BI-SH (N
LIPS iN e 20V E60V
i\ UVLO {4 19V JFiE |, 18V %]
f H FLP 16.4V
BUE SO IR 1A
o B R VY +1.5%

HT 24V FRFRE N ER 16.4V FEE i B E , BARKEEECE N 89%. LM5185 #ik PRIt 2 16.4V Hith it
JE , ZHUE REEREAE SW AT FB 5 2 ] i e BH2s Reg BB - it N\ HLUEFF 8 A RME B Ryyq A1 Ryye @532 H
KVEM TTFE |, 1550 LM5185-Q1 445 B4 H 1P 1 e F P 467 o

8.2.1.2 JEZ T FE
8.2.1.2.1 {#f§ WEBENCH® T E Al E4li&it s
A AL E ] LM5185 #3414 )£ ) WEBENCH® Power Designer 61 & 5& #ill % 117 %

1. EEEARABE (Vin)s B (Vour) A R (lout) 225K

2. A SR AL BT RS A, Wk o5 SRR A

3. CRAERRIBOT SEMAES (TI) HAd T A7 B R TT SRHEAT HEL .

WEBENCH Power Designer $#2ft 1 € il [RELIE] , If-27 51 1 SO B RT B DL IO MRk
FEZHAEOLT , ATPAAT DU R4

o BITHAMRE, WEEIPIE LKL R TERE

o BITRVERETIE , TR ARIAE BE

o FE R B PRI JR 7 S AR ] CAD K 3R i

*  {TEN PDF %8R &5 IF 5 R 3t

2% WEBENCH THM£415 5 , 5V i www.ti.com/WEBENCH.

8.2.1.2.2 f# [ Excel tR& )53 TAGIRER TR

81 LM5185 U N [T 55 AR I 7 e 38 MU I 2 71

8.2.1.2.3 RWRZEH T¢ M EHFAN HFHSE (Res)

WA R A AL | R K 2 AN T 70%. BRI BT 2R 56 i N R R, oK b S L nT DRI
80% , H iR K ik 7% El 2338 R IR G To A A VA FRUIRL S 7 o EV T IR EE S 101

Dmax VIN(min) 0.7 20V
Nps < T=Dpax X Vour ¥vVp ~ T-07 X T6av+03v — 28 (14)

BT 24V, R 1A BERIRRFR VN, BEAE BRI B T e AR N 250kHZ . 5t 48 1K 28 R ~J AR AR 250K 25 g
T, 250kHz JEH & R R G E AR MR 7R 4 FA RS 3 SRiFE R . ki
THER 12uH WE . FH AR 4 TFEVIFIEE B | ERF 12uH 1:1 R A B RN 3.7A. izt
15% FIKRE | VEME FEIRPR A2 4.3A, H 20 15 W Reg. fEiZBTHH , Res BE N 20mQ . FI—/)
1 RC JE 2 (100Q . 100pF ) PLod IR L IRAS IS 5 AT e 7

Veg
Rcs < CSIP;‘MX = 190mV — 23.3mQ (15)
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THER, BOs R AT BCM A FEM SR (AR I TARVE B, (B S IRI I A Np (03T n. 7z
16 FUTFEA AT A2 T RIRANRE LA RMS B

D

IPRI—RMSZ\/;XIPRI—PK (16)
2x1gyr X I1pRrI — Pk X Nps

Isec — RMS =\/ 3 an

8.2.1.2.4 KEA_ME - Dy
TR 18 A T R AR E R I HLE .

VD—REVZVM;V(—ZI;X)+V0UT= 80V + 16.4V="76.4V (18)
DNZRL R > 100V 5A FAFEE TR | DU o 5728 I 45 s JEORT — A A8 3 2 P VB AIROARH 5% PR AN T3 e 1) — A
AR AR . WORTRE AR B AR R IE 2 1) RC Z2oh s (41 100Q A 150pF ), AR
FEAS R SRR AT UM R o JEAh | S E U5 SR R S (T N * lsw.peax — S0 R ot — 1%

pees

8.2.1.2.5 [R R4 HLEE - Drv DcLamp

TERI RS b —A A ST R |, LA MOSFET ST 5 (1 Wi I 5% v BR 1l 7E 415 MOSFET 4UE 18
IR KA EATR

N DeLamp EFE—A> 28V Fra — s, DURBERZ00 S i R i 1.5 s Az i i, By i s el 7 F2 K 19
FRAE o IZARAE TSI K TT 5% HEL S Al £ A IR BT 1) 2 1] F) -1 o e EL A IRt A A7 A LR R S — A R
BET R IR W 4 90 I 1) v e 0 L

VDZ(clamp) = 1.5 X Npg X (VOUT + VD) =15x1x(164V+04V) =252V (19)

36 I ) FEL R A0 R T e R A N FL P AT RE RO T O A B 1 i B Do

8.2.1.2.6 XIBHIHZE - Rrp

FR A AR A% A 101 i (1) S il 5 00 [ B 45 SR IR R et L ( IR ERIE 20T 16.4V it R 5 1 Rt
THE IR R EREZ R ) PN 166K Q R HEBHES ( F8EN Reg ) o

_ (Vour +Vp) X Nps _ (164V+02V)x 1
= 01mA = 01mA

Rrp =166 kQ (20)

8.2.1.2.7 HAMEHFHSE - Ryc
M4 7R 21 Ak i R MR B FE THAR BEAE ( F8 €N Ry ) » A WIHER T 294k Q HIHLFHAS

_ RpplkQ] 3.8 _ 166 x3.8 _
RrclkQ] = Vs X e[ mV/] = TX21 = 300kQ (21)

8.2.1.2.8 UVLO HJHZ* - Ryys~ Rywz2
B Vingon) M1 Viner 733079 19.3V FI 17.6V KA FLETF R A0 IS, AT BL R ik ik # B UVLO FifE
E I

Vyv — FALLING
% w UV = FALLING _ , 145V
IN(on) * Vv — RISING IN(off) _ 193V x G2y —17.6V

R = =212KkQ 22
uvi Iyy — HYST 5puA (22)
VUv — RISING 15V
R =R X = 212 kQx . =179kQ 23
Uvz = “UV1 2 ViN(on) = VUV — RISING 193V-15V 23)
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Ruvt M Ryye BAZITHIARAE E96 HiBHASFEAE 705 200k Q F1 16.9k Q o 15 SZfmda A HL B T 5 A0 5% B BIAE
THIR :

uvi 200 kQ
ViN(on) = VUV — RISING X (1 + —) =15V x (1+0558) = 1925V (24)

R
uv2

Ryvi 200 kQ
VIN(Off) =Vyv = FALLING X (1 + m) —Iyy — gyst X Ryy1 = 145V x (1 + 16.9 kﬂ) —5pAX200kQ =17.61V

8.2.1.2.9 W5 AR - Css

B — AN AMBEE B HUA A AR BURE E B BOR S A). FEZOoR B, AR T7 RSN 12 164 100nF BOES S
LASEL 20ms (R Bl 1] o

ARV BRI EOR AR IOT = AT AM AR | EZ 0 T 1 AR E 2 BRI E,

8.2.1.2.10 #MEA 4+

A2 IR SO R 3 R R 9 A E B PR B S A2 TT

BT 26 THE IR BALIE R B Lnag /2R IE SR . Coy M H A o Rioag 2 TE I

(1~ e ) * i)
@WzRHP WzESR

Gpw(s) = Ay X Acs X A (26)
“p
7N l:':‘
_ Rigad X Npg x (1-D)
An = 2x(1+D) (27)
Arc = 1 28
CS = T0 X R¢g (28)
" (1= D)2 Rioad X Ns 29)
ZRHP = =D Linag
_ 1
©ZESR = Tyurx Risp (30)
_ 1+D
“P = Tout X Rioad (31)
BNk, TR 32 THE A SR Foo AEMIThFR MG s , AVTHEREZIIER A 1kHzZ,
Gain(F o) = 20 x log(|Gpp(2) X m X Fgo)|) (32)
e Reomp LA AL BT 5 (58 B
Gain(F,)
- 100
Reomp = 22 gmzo Rpp VT;}A (33)
55 Coomp DHHM B8 A EL 9 SUBRBLAS 0 2 it
C e W (34)
comMp ZprXRCOMp
HEFE Cup LUK HMES BEH240 VB HMS 38 E 210 50 3 200 £
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Chr = 150 (35)
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8.2.1.3 W/H 4

BRAETIA VT, 505 PERE I 20 34E Ta = 25°C LA

100 1%
0 | — V=20
— — : — Vn=

80 — T | S 06% — V=60V

70 ——| 5 0.4% [N
S — 202%™ _
S 5 % 0 —
2 8 T
&%’ 40 g -0.2%
Ll -

30 — Vin=20V g 0%

20 — V=30V 8 -0.6%

—_— V|N =40V o
10 I — Vn=50V -0.8%
/ — V=60V 1%
0 0 02 04 06 08 1 12 14
0 01 02 03 04 05 06 07 08 09 1 Load Current (A)
Load Current (A) N
VN FHERE 24V 0A %k VN BrRZE 24V 1A H1#,
& 8-4. I I 5 SRR ] 8-5. W I /5 SR
8.3 HFZ

LM5185 RN 251E 4.5V & 100V W SEf N RS E N IE1T . Fr N\ IR IR L 2R & Wi s e el . 1t
Ah, BN LR A ZURENS R B RS R 2R PR LT R S N FLIR . AT DAE R 5 FE R 36 SRAL TN B

_ YourXlour
IIv=—7 < (36)

o
C o RAE

IR g Ia I K P A B A KT PCB AT AGE S B M A Fa I, 55 ZEF I E R4 RS DU e AP g . S FE
B 1) 2 2 FL T HEL BEL T e S XL S AR RIS AT IE RS R . Ar AU IR ESR M B N A IS &, FIBR— R
PHJE IR HELG o BFOCHEAT BN YR BT T MG A |, iZ FBR AT 2 S 30 VIN AL B s . 25 4 s & E f
A A P B B R N B SRAS RS 0 AR s S B /MO B, U TR BT e R EURTIR O UVLO i
KRG RN 7 BRI, A R AR A IR SRR S Z MR | IR m A A S
PR A AR IR o AU AR AR N 55 ESR A7 B3 4 A VIR AL R IR AT U R R . 22uF % 100pF Vi
FEL P ) F A R LSRR B AN, A B A K D e AR ]ORN F IR A€ - 200m @ [ ESR FIOAK
ZHE N BB E IR AL I -
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i Hs 4% B I TR I O 2 A P — A EMI B NDE A |, BRAFGRDR OBt , & 08B A il e S BUA R I 42 B3
PR (K — L5000 o 2R L i) B i FE 025 19 15 EMI SRR 5 16 AT AT SR R 2 T N JE R 2 4R 44 T
LB

8.4 fi )R

FEATIF SR AR B PEREAR IR T PCB A&, [RIFF BRI T ool . DA 48R A3 Bt ih B e e R ek g
ANFANERE I B KPR LI AR AN 0 22 EMI =42 1) PCB.

8.4.1 71w

PCB A Jayx T SEBL R (IR BT R E . A2 MR SRR sl s | X2 i el i ) e 5 28 Tk
i A A A AR AT, AT AR R 7S AT EMI BB R IR A PR RE -

1. {EHK ESR PR AR ( flf/2 X7R 5 X7S HLA 5 ) ¥ VIN 55 % GND. ¥ C\\ BUE R AT fESE]
LM5185 VIN 1 GND 5|07 B o % N HL 25 28 [ 2R (B B3 4% A 2040, & 52 31 GND 3 RN A1 25 445 14 =1 348
T0JZF1f .

2. BOKIREE s D N A 28 Hz L& VIN FiT GND 5 IR Bl 1 28 1 T AR

AR TR A8 B AR SR T SR T AL B o B PR R /D 96 51 R B T A TR, DAR) 1 B ) e b B 2 R

I

w

SR> A SR YN H % AN AR R A8 W) 2 SR A iy T R B B T AR

B KPR P 93D bR B I AR L it PR AR AR AN AR TR SR IR R S 2 v T BRI R R THI AR

¥ GND 5| I EH0E R B2 T 771 DAP Al PCB #et~F i .

TEHR AT — 2 A 3 I — N e T R 75 e R AR A28

VS HOER B 1%V T . AR AE R BEAS . 3E Sh A BE o R (] B 4 Sk B % FE 3] GND 51 . 138w nr B

AT R B A 2R IR AR U 5 2R 3 3l . G SR HB AR BEAN Y |, & S8 PR RE T R E A H F S0

ANIEH

9. ¥ Vines VouTs FIEEHN 2B RET B8 . 138 7 AT/ NG Je 2 i A\ B HE R A2 AT R R B, R B KPR B
PR A .

10. JRATREHNE] FB 9l BIIIAT 26K R o B S it FL L2 i BAE 521 FB 9l VA & .

1. Koot Rset~ Ryc A1 Cgg BRI RESEIE S B 5 AL E . ARZRA R ] BE /MR 2R K

12. TR NG R EESk 2 TRDCE — N H SRS DR ARG 75 i B2 ] [ 28 s

13. A LM5185 #2 {1 B |, DK 45 IR AR F77E 150°C PL R . XHFilaie fiakists |, TEsaath i & — A s 2

HIBA X 3. — RFIEEGS FLK DAP %3 3] PCB £ P . @il PCB HAZAME |, i X st

FLUERER| AN Z R~ . 5 Vours BN OB I TR .

®© N O
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9 FRISCRY TR
9.1 B
9.1.1 PRI H

BT PSR il ds &A1 4, TIEHEAERR T MOSFET (1 PSR i #ds 241, EAEE 9-1 FIfiA
FL M Y FRLAT RS P , T PSR OGR EL UL EL IR B # 4 R 91 S AF TR I RS 1 AT e tE A A st ik R
LB T AR R, FHE A S S S 5 A A

IR RS 9 4mm x dmm. SAITEIEESY 0.8mm 1) 8 511 WSON 3% | b8 ds rl SR it B m DI R %

5/ A A B I 2 R LR B R
* 9-1. PSR REA BN/ B #3827
PSR ﬁ:&ﬁ 5 < ﬁgﬁﬁ%ﬁ ( VOUT =12V, NPS =1 )
L e WA W{E TR R Vi = 4.5V Vi = 135V

LM5181 4.5V &£ 65V 0.75A 90mA 180mA

LM5180 4.5V % 65V 1.5A 180mA 360mA

LM25180 4.5V & 42V 1.5A 180mA 360mA

LM25183 4.5V & 42V 2.5A 300mA 600mA

LM25184 4.5V & 42V 4.1A 500mA 1A

HRIFRSCRE , S B LAH SO

LM5185 Hu# A 711 H 7.

LM5185 777 A fi 7Y,

BHXRTIHSHEEITE , iV Tl Designs.

5% TI WEBENCH #3445 |, i51)j1n] WEBENCH® #¢itH:0rs

B E L AT, 15 SR LM25185 77 i DL TH]

Tl %%l :

- ABFELIFH PSR A #7095 20 IGBT M Izt I 2% i i

- TR EET . R 24V A G I 2% i

- HRE B T R G R 2 i

- A% 3 #IGBT/SIC HHH) I JFREH T FHI N 5 50 7777 F 3075 2 5 T s T R R 2 1% 1
- JHF IGBT/SIC #4045 H AH LFEIEHT 4.5V £ 65V g A EE G IS 131
- I F I E R RGN 27

- AL IR FET 19 SiC/IGBT K2 U 514854 it

- BT 5G 5 IR S H ARG 95% 19 1kW B #IZSI7) EL i 2% 11

- 3.5W JTHEEXNEEfn i PSR KM Ak #8281

T HARSCE

- RAFEHAE - SR T 5 F

- MR A% PSU GEFEHEL) IR0 w5 I %

- EFE IR AR R A FEEHFE 7 POE PD 3%
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9.1.1.1 /5 WEBENCH® T AL EH|i%if
A AL E ] LM5185 #3445 1)) WEBENCH® Power Designer 61 & & #il % 117 %

1. EEEARABE (Vin)s B (Vour) AR (lout) 225K
2. A SR AL BT RS A, Wk 5 SRR .
3. CRAERRIBOT SEMAES (TI) HAd T A7 B R TT AT BB

WEBENCH Power Designer $&fit 7 @ il JRELE |, F:2 51 T LB A0 4 ATt e 4E Bl ikl 5o

FEZHAEOLT , ATPAAT DU R4

o BfTHRARITR, S EERIE UL R

o BITRVERETIE , TR AIAE R

o FE i R B PRI JR 7 S LUK ] CAD s 3 i
* {TEN PDF %R B8R &5 IF 5 A 3t

% WEBENCH T HFEAEE |, W6 U7 www.ti.com/WEBENCH.

9.2 R
9.2.1 MHRICHY

B S DL AH SR

TSN EE (T1) , LM25184 #5547 1 EVM JH /1555

NS (T1) , LM5180 #85%7 H EVM M /' 155

IS (T) , LM5180 XXik4mH EVM JH 1155

EMNAXES (TN) , LHEZEH PSR K ECF a5 117185 PLC I MERIZ /R, vt T
TEMAXAE (TV) , KX mHEV ZZ5(& 1 PSR R (K B Heay , B T
TEINAES (T) , IC B/ LEFFIE 1] 42 B ZER AT 1977 T A (5 12 45 F 20 19 7] P N T4
TEINASCES (TN) , T mHEV M PSR /R CE i) B #1525 1k 7% 11 N fi 4R
IS (T, RBEICEIE #5111 7 RCF A EMI 7 (BT 1972 B T

TEINAES (TI) , KB SMPS #1174 #7457

HE

- TENAXES (TN, 2FEEH T IE 5 2 i T 55 Vi 16 EMI [R5 [ 15 %

- (EINAES (TN, IS EMI AR R

- (EINES (TN, HIHIFS EMI A% R

o TENXES (V) , EHFFHIHTT R N RS

o TEINALES (TN, EGHAIC B LEHIEHR N

o JEMANEY (TN , AN-2162 © L2 R\ i EL i/ EL O 7 Heas i 9145 EMI S 2

9.3 BB FE B A

FRWCCR SERE R |, 75 PHIE ticom ERIEIES S, midh @y BEATIEM BV ARG
. AREREAER  WEEEM BT SO P S BT I R id .

9.4 SCRFBHIR

TIE2E™ thCscfFivlz e TR EESE TR, T EENE ZEPARE . S IR @ s M- # . #%
LA MRZ B A O |, R4S PG 1Pk B it 4 B

BN R S A TTEE AR SRt XS R IR T BORBGE |, IF BAS—E et TI IR A 5 1521
T A 2K

9.5 B n
TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

BT BR8N 35 B B & B .

¥

JE B S
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9.6 FHRBHE S

FH LA (ESD) SR IX AR L . B (0SS (T1) B SGIIIE 24 1 TS0 H M AL FE T A S BB o SRSy T ) A 3
A RIZAALT | ] B SRS AR BB
Aral\ ESD (BRI G SEMUNO MRS | K E R B PR . A% 2 TSR AR LB TT B T2 5 2 B0 | R Bl AN i 5
HOE T A 2 B FCR 5 R A HO R A

9.7 KRR
TI RiER ARARERIN IR T RTE . B 7 BEAEN& 1] A1 g 3o
10 1B9T i 2tk
T o DLRTRRAS B TS AT RE -5 24 i A (8 TR AN [
H3% BATHA i
2023 /£ 11 H * WIHR RATHL
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
LM5185PWPR ACTIVE HTSSOP PWP 14 3000 RoHS & Green NIPDAU Level-3-260C-168HRS  -40 to 125 LM5185

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

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

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

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

OTHER QUALIFIED VERSIONS OF LM5185 :
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o Automotive : LM5185-Q1

NOTE: Qualified Version Definitions:

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

PWP (R—PDSO—G14)

PowerPAD ™ PLASTIC SMALL QUTLINE
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NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusions. Mold flash and protrusion shall not exceed 0.15 per side.
D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAQO2 for information regarding
recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
E. Falls within JEDEC MO-153

PowerPAD is a trademark of Texas Instruments.
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THERMAL PAD MECHANICAL DATA

PWP (R—PDSO—-G14) PowerPAD™ SMALL PLASTIC OUTLINE
THERMAL INFORMATION

This PowerPAD™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature

No. SLMAOO2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAQQ4.

Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

14 8
E d Th L Pad
lr___l__ _;l/ Xpose erma Q
| I
2,46
1,65 _l* *l—
| I
_l— L_ '|' 1]
1 7
2,31
1
Top View

Exposed Thermal Pad Dimensions

4206332-2/A0 01/16

NOTE: A. All linear dimensions are in millimeters

PowerPAD is a trademark of Texas Instruments
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LAND PATTERN DATA

PWP (R—PDS0O—G14) PowerPAD™ PLASTIC SMALL OUTLINE

Example Board Layout
Via pattern and copper pad size
may vary depending on layout constraints

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).
Reference table below for other

Increasing copper area wil solder stencil thicknesses

enhance thermal performance

(See Note D)
| [=—12x0,65 14%0,25 ——

H | _\—H[HHDA;SS
[ © %// + ’
y/ +%2,+4631456 562,4}6YX

2,31

Ll
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Solder Mask
Over Copper

—

3x1,9

AL ll

Example Solder Mask

(See Note E)

|——

Il

— Defined Pad 12x0,65—>| |-
,,/ -~ 50 —= (See Note C, D)
/ : ’
/ xample
,/Non Soldermask Defined Pad
////// \\\\\ Example
‘&" » Solder Mask Opening Center Power Pad Solder Stencil Opening
.. (See Note F) - -

/ — [=—0,3 Stencil Thickness X Y
/ A \ 0.1mm 2.5 2.65
f | 0.127mm 2.31 2.46
| ! :\L 0.152mm 2.15 2.3
‘\\ 1,62 < / Pad Geometry 0.178mm 2.05 2.15

\ 0,07 /
N All Aroung/

.
S~ —

—————

4207609-2/W 09/15

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMA0O02, SLMAQO4, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>. Publication IPC—7351 is recommended for alternate designs.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC-7525 for other stencil recommendations.

F. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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