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BE) IR M E AN, FIR 4 iR SR AL 3 IR . 24 MOSFET Hti Ik zh 28 it . oG Voy 12
HE KL Vin + (Nps x Vour)s ' Npg = Np/Ng #2748 s 83 IR/ IR A e . Rk A il o e X s N
URERAM | Skt Y F 2 2 70 fEL I ) B AR Bt LR . 5 AL D SE U ton/tsw » HiH ton 72 MOSFET Sl A | tow
ST RS

K 7-1 #7x 1 LM25185-Q1 PSR Sl S R R . DAL (0 Ros I e AR/ Wik iy, AR TR F 25K

lﬁvc\
T
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Vin T Driy Vour
Dz [ ]
Cn —— Ruv1 p— Deie
[ ) C
De out
VIN Np: N
RFB P S
Ruvz EN/UVLO FB sw %
<
= comp GATE 4| @
RSET
CS
Rc Rs
PGND
-
Cc —— ¢ —
VCC
SS
AGND Cvee Red: Optional components

A 7-1. LM25185-Q1 R EH FER ( Wik Uaainr )

7.3.2 PSR ERBTHER
LM25185-Q1 K m] e SR Il B i B 2 (VFPCM) #1288 |, HA =Rl e iz it |, ikl 7-2 fors.

(FFM) : Discontinuous conduction mode (DCM) : Boundary conduction mode (BCM)
1 1
| |

|
|
[ >l >l -
I L] L] >
|
|

|
|
|
350 !
/: |
5 300
s /
E3 \
>
o 250 -
g T
g 200 !
[y 1
g’ /
£ 150
2
3 /
@ 100 —-+
/ s Swiitching Frequency vs. Output Power
50 /
0

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

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

LM25185-Q1 £ F fi & i LLIA A Sl i 2 (BCM) 1847 . H{IR PGl i BIRIA R ZE R |, I MOSFET JH)5 ; 4
WG AR AT 20 FEL Yk 381 PAY 08 450 25 FOOKS 28 1 B H B 2 I /K S IsE . MOSFET el e BEZE Fugliosi/) | SR LA BCM
BAT. R 3R T U gs 7E BCM AR 1 5 =t

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

(1)

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

B2 7 HE/DN | LM25185-Q1 #4 f5c KT S A7 2 350kHz |, Bt itk A AL SiE MR (DCM). 1£ DCM iz
T, R AE I TR S E YK IR I T B |, o5 RE R 5 AT RERR 6 Fn . L, BEE TS 1
IR 2/ | DAYESRR 350kHZ JT 524 T 1 fa % .

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
Wit 5 A7 285 B A (KRN T A . Bl Bt i 4, LM25185-Q1 (KR AR TAESE Ny 11kHz |, M BRI g k%N
WK 0.5%.

7.3.3 HHE VCC fa ka4

LM25185-Q1 HA — PNk VCC Fa ks |, AT A PWM i ge 2 (il B s | 3 4B Th % MOSFET #2it
WL IRZh 2% . VCC FaE 28/ VIN 3|t | S78F 4.5V & 42V fim AN HEGE .. S ANEEET VCC #E S
B~ VCC L BREE VIN W2/ LR P .

TR, VCC fa k28 21n VCC 5| Il B8 A 2k i . 4 VCC LRI 4.25V (S 84E ) I+ H EN/
UVLO 5IHERT 1.5V ( #AUE ) B, BEsh/TFIFFaE. Bk VCC L% VCC UVLO FIEI{E 3.9V ( #
BUE ) LANEL EN/UVLO P4 BACHSPIRE | 73 040 K IR FFA RCRAS . 7E VCC Il PGND 2[4 — NP & H
B, VCC A EBGEHE N 1uF 2 4.7uF,

LM25185-Q1 BB 4 VCC HIEDIREE , Al BRI N B & R R IR & 80R . 14 VCC HR & KT VCC 2R
HFRES |, #8458 VCC HiEN VCC At . iZ 4N IR T DU AN EYR |, el Dok B AR R 84 Bhaed] |, ik 7-3 At
N 4fEHAME VCC B, VIN 3]s £k T VCC HL %,
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Vin T, Druy Vour
Dz L]
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
= = Dveer
VCC

Red: External VCC supply N
AUX

& 7-3. AR EARHBISAH /M VCC YR

7.3.4 REMHBEE
N R OR IR RE b/ i PR IR TR 2 LM25185-Q1 R IR LA B I AL I BN IR L I . JEFRAE SW A
FB Z [a] (e ot (FB) HLBE#S HH 7 #2 2K 8 e , Horf Reer MIARIRIE A 10k Q .

RsET
VREF @)

Rpp = (VOUT + VD) X Npg %

7.3.4.1 _REHAME

LM25185-Q1 >R FI AR O AR E2 LB, T ARl B i o — A I 1) s e 1 A R O 8 S W0 e RIVEAE TR LU
kb EON RS A, VYRS R A R R IR R IR A S P AT R 9 iR AME B

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 BIREBORER

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 MM Ao

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
ML, DA S RG] PR il a2 47 . B LM25185-Q1 f fai B 5 v 52 % ENJUVLO BL#:EREE VNo
ZIERHAT LM25185-Q1 BB A/E Viy b T A ARV NI 5 8. SR1M , 72 B &R 52 26 T4 A B 23 2% Rywq
A Ryve (1l 7-4 Fros ) SRR 1) UVLO H-F.

VvCC

5 puA

RUV'\

EN/UVLO
+

RUV2 —-ﬂ-
15V UVLO Comparator
145V

& 7-4. A IRFIHREKI AT A2 B IE UVLO
52 10 A 2R 11 2 iS4 UVLO HETE Y 538 H R RN 56 W L T

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

Hrp

* Vuvrising M Vyvraluing UVLO EEEER BRIME
° IUV—HYST I%l)j:/% Eﬁ/}ﬁ
_ Ryvi
VIN(OFF) = VUV — FALLING X (1 + m) —Iyv — gyst X Ryy1 (1)
LM25185-Q1 i&7E EN/UVLO H R H AR T EAMR B R SRR % (=R T 48 0.6V ) B AHE 1g ez, i
EN/UVLO HJEAR T2 W B |, W30 LDO A2k 48 ¢k , IWERFEE IR 4E , Mok LM25185-Q1 )1k
B, 4 EN/UVLO HL A0 5 W AR 2 450 BE BRIE 2 (BB, LM25185-Q1 7ERF WA R i217 .

7.3.7 WEREREE

LM25185-Q1 B A7 R i H 5 T8 F A9 B sh 42 61 51 B SS.o BR 3 Ty RE AT By 1k & U L I (98 I F ¥t 32 i
LM25185-Q1 A A\ FLl . 32 e e 2 i) P 30 % 22 JBOK 2 th B 0 P B R SE B B0 Bl i AR SR o R
ol b FI G208 T AR AR AR R SE LA o AT T R S Rk AL R 6ms A ] RE B SRS R T G RE AR
IEEIP

8 LM25185-Q1 s i 510 75 & 18 SS fREFIFIE . LM25185-Q1 SR A #HUE shz il Rtk | J7E 6ms W22
F g it HL

SR, TR R ECR . Vour BmBlE A HAWREBRE R M A, aT LUl IS 7E SS il AGND 2[Rl 4% — N 4h ik
HA 3 Cos RIEKIKE NI H] . FEAS MR BhiT (g — Dk 7 A28 78 BT H M B s it , A SR P 75
FI gk IR . 24 EN/UVLO HE#EE UVLO ETFHEI{E H 20us #EIR 45T | SuA N IR Iss 2% Cgg FEHE
HeA A LA ) S B e R . A D RS 12 THE R T SEILAT S HOUE st ] tsg HISRE B HLZE
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Css[nF] =5x% tss[ms] (12)

24 EN/UVLO s EE T G | Cog i N H#E FET JiH o
7.3.8 B/ SIE I [A] R0 S W A )

% MOSFET XWil) | AR R 83 1w /B SW 41 Al ZF AR ARl R . P AR AT N T RE ST ( B AR
JEASIRIEK ), FFATREMIR IR R F AR . SN T B IR IZAE L, WETIRE T 400ns [N E] ( FE e
A toFE-MIN ) , LB IR IDRE I

BEAh | ThE MOSFET ‘il i 7= A (A I 75 2008 2 520 PN 308 EE A 00 fE B & Ol 77 BRARZ N, LM25185-Q1 1E
MOSFET S8 J5 $& HE7H BR8] 12278 BN R] 5 i) SE L 125ns 15/ T8 8] ton-mine

7.3.9 HLFUSIANT F AR

1Z%§1¢LJ; CS I FAIEAT M AL SRS TN o PVWIM s 1 25 A1 i J0 e Fh 97 BR o) DR 97 FLL it A8 ARG O P A Il o S R
, ATLAE CS GBS IN— /NS RC I8 A | PSR RS TN 5 A AT I 7

AR SRR B I O, S R S PR AR TR H T, RO T A% 4 B K T 8 B2 FI49] 2% I Ve (i R E 70 FA)
PR Ves LRIBEERIZBFIRRRE 100mV (I b5 EFER S| LA 100ns L8 ER AR ) |, BRI H P
RZ IR R TR P CARE M Y S 5 (5. B, LM25185-Q1 e it Bk ik = ﬁ#%ﬁ%iﬁ%é%ﬁ&?&
2 9kHz , BRI HER. LM25185-Q1 u%MBﬁﬁﬂ\jﬂﬁﬁ\“iﬁﬁtH%EE%‘fi?

XT??Q%E’J%J)\%f TR 13 g5l TR I RORSP AT B RS R . A TR PRI Iswopeak RS

Iy —
SW — PEAK (13)

_n
IOUT(maX) =7X (VOUT L1 )
ViN ~ Npg

7.3.10 HSLhr

PO — PP EE R BRI ThEE |, T BRH 45 IR IF By 1 DR i s iR . MBI 175°C i, #oeWiThat &
KWt |, PAB 1L — 5 B Sh R FERORIE . W e |, S5iRSRK , JL5RE 2 165°C i, LM25185-Q1 & E T
Ja 5.

£

Copyright © 2023 Texas Instruments Incorporated FELZ R PIR 17 15

Product Folder Links: LM25185-Q1
English Data Sheet: SNVSCLO


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm25185-q1?qgpn=lm25185-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSSD4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSD4&partnum=LM25185-Q1
https://www.ti.com.cn/product/cn/lm25185-q1?qgpn=lm25185-q1
https://www.ti.com/lit/pdf/SNVSCL0

13 TEXAS

LM25185-Q1 INSTRUMENTS
ZHCSSD4 - NOVEMBER 2023 www.ti.com.cn
7.4 S3FThEEAE R

7.4.1 SRR

EN/UVLO fiifk 7 LM25185-Q1 FIFF/55 4. 24 Venuvio 18140 0.6V I, 284k Tk, ¥ LDO AT
KEa AR . Rl BFAS IRAE Viy = 24V INFESR 1.7 0 Ao LM25185-Q1 i8R H 1 P 6 B L e 1R
JEARY . n SR R B B R R AR T UV BIE , e ia i R R o RS

7.4.2 FEHUBER

P Efi L LR B LDO R s s AT LA S s A S AR BE BB - 24 Venuvio 0T 0.6V JF ELAR T4 2 (i e B
(B9 1.5V ) B, 9 LDO #4- Sl H AT . VCC T UV BIfE)S |, K% iRk %2 8. 7€ Venuvio
THEREMRERELL EZAT , A T SRR EAT R

7.4.3 TR

2 Venuvio TR S48 8 B L P 3 B U E RS T UV RME R, LM25185-Q1 4 Fig 1T, LM25185-Q1 1R
I U IR SR DL =R 2 — 84T

1. HAF L RS (BCM)

2. RGN AL FIER S (DCM)

3. RBAEN IR TREX (FFM)

AREZVEMEE |, EZ W PSR KA E 7 #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 MAfER

LM25185-Q1 {3 i 2 /b 5 A8 o BRI AT T8 Vi Fl A 0 Hb e e #0009 — A sl 22 A4 B 1 s R R . O 1 IR A i 46
BT LM25185-Q1 iYLz OB e , ATRL R T A PE AT TTH5ES |, LA BGE A SO % E N i 3 &1l
foeft. WEBENCH® fEL B Al T4 il se BRI Bt ( MIABS AR ) My ER & o 8di . IR &
T I AT B BT AR IR T B A S T R B AR

WAHTPTIR , LM25185-Q1 B R 1 2 Ml e Th BE LU & R ITHEDR |, B EERE. %I\ UVLO. mIgmiE®in
2y it RAME L AR IR R . AMERIZE RIS VCC IR S . A N AR A 7 X e T g
DS > 47

LR B VEAN A R KN L s 1O 2 A R BT LM25185-Q1 P BRI . AR ZHEAELR | 1§25
b LM5185EVM-SIO H /5 F5

8.2 AN H

HREET LM25185-Q1 HISZILA 70 b & it id fE . g EF IR . PRHE ., PCB XXfF. I EAIRSE & | 15517
UE =328

8.2.1 it 1 BEHIEN 16.4V. FEHERA 1A % Vin- 1K Iqg PSR KB FE#H R
8-1 /R T 16.4V. 1A PSR i a4 28 1 SR TR A

DCLAMP
Cin
\ Ruvn
Dr

~ Run VIN
EN/UVLO Rrs
Css FB »
|>—| I— SS
Cvecc
Rser Volo) —| h
[ RSET
p— |_
Rrc 4,
Q
TC GATE !
Rcowmp Reur

ENT COMP cs
R
Ccowmp Cur Crur °s
L L AGND PGND

E 8-1. VIN =20V £ 40V, 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.
% 8-1. %t

BISH (N
LIPS iN e 20VE40V
i\ UVLO {4 19V JFiE |, 18V %]
f H FLP 16.4V
BUE SO IR 1A
o B R VY +1.5%

HF 24V ARFRENEER 16.4V FEE i R, B AR EECE N 89%. LM25185-Q1 # ik e fiL[E 2 1) 16.4V
W E I iZH R A SW ORI FB 51 8] (Y HL P 2% Reg WE . i\ HLE TS Ao P BIME B Ryyy A1 Ryy 2
o HFEFEMGTOYER | B 0 LM5185-Q1 415 2% H 1F 1 e F 6T

8.2.1.2 £ if W2
8.2.1.2.1 f#iF WEBENCH® T EAIg et Fx
A A E ] LM25185-Q1 #4414 3-1ik By WEBENCH® Power Designer /)% & il #% i+ 75 %

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# F Excel tR& )53 TRAGIRER TR

fF LM25185-Q1 TRIE N ] 75 s MR 5 4 e 2 AR e B o F

8.2.1.2.3 RWAZER T¢ M EHAAN HFHSE (Res)

WA R AL | R K 2 AN T 70%. BRI BT 2R 56 i N R RL A, foR 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 KPR _IE - 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 - Dfv 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 RIFtHFHAZE - 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 HAMEHFHEE - 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~ Rywvz
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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8.2.1.3 W4
FRAE RSB U, 75 R PERE - 28I 7E T = 25°C BTEUS .
100 1% \ [
90 0.8%
// — ° — V|N =20V
80 R* 0.6% — V=40V
70 S 04%
£ 60 HEED S
> /l [=]
2 50 © 0
8 [ 2 —
£ 40 = .02%
i I 2
30 5 -0.4% =
20 I 20V 3 -0.6%
10 / - V|N =30V -0.8%
o — V|N =40V 1%
0 0.2 0.4 0.6 0.8 1 1.2 14
0 01 02 03 L%:d C%rsremo(.;s) 07 08 09 1 Load Current (A)
& 8-2. & &l 8-3. AR iARER

VN BrRE 24V 0A % ViN FTERE 24V 1A fE

& 8-4. T R ShiF ik & 8-5. BT 1B Bk

8.3 HJREIN

LM25185-Q1 [ izt E 237t 4.5V 2 42V BT N EIETEE NI4T . fr\ IR B R M AT & 3 1 g TE L
BEAN | SN ELJR DA ZBRENS ) AR AR TR S R AL BT 75 OB ON FEIR . R DA 5 R 2 36 SR BT 5N FEIR .

_ Vourxlour
Iv ==y >0 (36)

Hr

IR A K PR BURA KRN PCB AL B 5 A ra i, I &5 ZLRS B A RE S DA E I PR RE - SN FE
25 1 2 A r SR R BEL AT BE S R e IS AT IE A R . AP E RS IR ESR MM N AMEE &, MB— AR
PELB IR AL . B AT S N FRR AT T RIOG PAIOE IR | % A2 S B VIN A 9l R ias . A A B S AE 1
AW E FE A R T o WURAS R AR 00 AR s IS B /MmN F I, TR BT e B IR ) UVLO i
R M ARG R AL A5 EMF RIS, Fe AR AN IR S Rk A 2 MRS | R mA A
P e LR AR P IR o AR AR AR K PP A% ESR A B MBI S A\ IR v B O 0 AR T e I . 22uF & 100pF
] P £ PR LSRN, AT B T8 K S bR A 0 1a] PR R A LB A2 € . 200m Q@ Y ESR AIOYK
LM RGBSR A2 IR B .
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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 Mt

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]
LM25185-Q1 VIN 1 GND 5| IRIAL B . Far N\ FER 2 AR [B] B A2 2L 5 i 32 31 GND 5| JHAN 41 53 158 2 1)
SRR ITZ 1 .

2. BOKIR s D N A 2R 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 LM25185-Q1 #2 (L R B , LUK 45 AR FFAE 150°C PLUR . XHFilaie fidkists |, TEsaet i —A

HERHE X, — RAIEAGE FLE DAP &EH:3) PCB #th V1. Wik PCB HAZ /M Z | 15K IX Eefl

AL fLIER R A Z T . 5 Vours BIERY I A SR ARk

®© N O
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9 SRR SCRY L Fr
9.1 B Kr
9.1.1 AR 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 %
B> AR b B B R LR .

* 9-1. PSR REA BN/ B #3825

FHEER (Vour =12V~ Nps =1
Egﬁiggﬁiﬁ WA WETFR R %,N = 4.5V Hou V.NP: 13.5)v
LM5181-Q1 4.5V % 65V 0.75A 90mA 180mA
LM5180-Q1 4.5V % 65V 1.5A 180mA 360mA
LM25180-Q1 4.5V Z 42V 1.5A 180mA 360mA
LM25183-Q1 4.5V F 42V 2.5A 300mA 600mA
LM25184-Q1 4.5V % 42V 4.1A 500mA 1A

HRIFRSCRE , S B LAH SO

LM25185-Q1 HU# A '] 7.

LM25185-Q1 17 B #E 7,

BHXRTIHSHEEITE , iV Tl Designs.

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

BRI MRS, 1ES W LM5185-Q1 77 & UL

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 7
A AL LM25185-Q1 #344: 3-1ik Bl WEBENCH® Power Designer /)% & il ¥ i+ 75 % .

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

AL RS (T , KB SMPS #1157 #

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

TEINACES (T) , M HI# T b 5

TEINAES (TN) , LG IC B 5475k MRS

ML ES (T1) , AN-2162 : F214\ %) B IR/ EL i F P i 19 145 EMI N R

TEMNAXEE (TV) , AL 3010 Eas i P 150

9.3 BN CCEFEFTIE M

BRECCR B | 1 SIE ti.com LRSS SCIEE . ST A AT | BT A A B S B T
B, ARERVEAER | G OB SO P A s G Rl .

9.4 S FRE

TIE2E™ s Se b iz & TR EE S Ok | W EHEN L KA RANE . S RiF@es M. B8
A MASRE E ORI SKETE R R .

BERPIN A BN TS “TREEE” 24t XN FEIAME TI HEARE |, FHFEAS—E R TI WA iESH
TI i FH 252K

9.5 Hitn

TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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FH LA (ESD) SR IX AR L . B (0SS (T1) B SGEIIE 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
HOH T A 2 B FCR 5 R A HO R A

9.7 KRR
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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 ©)
@ ©)
LM25185QPWPRQ1 Active Production HTSSOP (PWP) | 14 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168HRS -40 to 125 L25185Q
LM25185QPWPRQ1.A Active Production HTSSOP (PWP) | 14 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168HRS -40 to 125 L25185Q

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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.

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. TI 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 LM25185-Q1 :
o Catalog : LM25185
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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PACKAGE OUTLINE
PWP0014K PowerPAD™ TSSOP - 1.2 mm max height
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NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. Reference JEDEC registration MO-153.

. Features may differ or may not be present.
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EXAMPLE BOARD LAYOUT
PWP0014K PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.

10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged

or tented.
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EXAMPLE STENCIL DESIGN

PWP0014K PowerPAD™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.91 X 2.90

0.125 2.60 X 2.59 (SHOWN)
0.15 2.37 X 2.36
0.175 2.20 X 2.19
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NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

12. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
www.ti.com




ERBEANRRFH

TIREHREEANTEERE (2BEER ) . RITER (8F3ER1) . NAREMARITEN, NETRE, R2ERMEMER , F
RIDXEREEFEEMARIERNER , S/EFR T EH Y. SEBERARNER R TRICEME =5 MR-~ RIE RER,

XEFRRAEER TI FRHTRITWASTRARERA. SFETEREATEHIEME (1) HNENNARESEN TIFR , 2) Rit. B
AN RENEA | (3) BRENMABEMEIFEUREMRHERE, RRENRAEMER,

XEFRNELE , BF5TEH, TI RGN TRXLERRATHRARTEARE TI = ROEXNA, FEUEAFANXERRETE
FRET. BENEREMEM T MRFRAEAMBE=F RN, N TRENXLERRAEATN TI REARELNETRE, RE.
A, |ENRS , SFTBEE T HESEFAR,

TIRGEHFRZ TIHESR). TIBAREER X ticom FEHMBRRASZRS TI ~mEMNEMERZRRNAR. TI REXEREFToT
BRUEMARNER TIHN T ~RAXFHEANERJERERFH, BRFEEMME (T) AEREFREENEHFRIAFTABE~R
BUWE RIGAREEMERA B RHOFREB AR,

Tl R34 IR T RE 1R AV E M E bR R B &Ko

WRARFRE © 2025 , EMALE] (TI) 28]
REEHBEH 2025 F 10 A


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	1 特性
	2 应用
	3 说明
	内容
	4 说明（续）
	5 引脚配置和功能
	6 规格
	6.1 绝对最大额定值
	6.2 ESD 等级
	6.3 建议运行条件
	6.4 热性能信息
	6.5 电气特性
	6.6 典型特性

	7 详细说明
	7.1 概述
	7.2 功能方框图
	7.3 特性说明
	7.3.1 功率 MOSFET 栅极驱动器
	7.3.2 PSR 反激式运行模式
	7.3.3 高电压 VCC 稳压器
	7.3.4 设置输出电压
	7.3.4.1 二极管热补偿

	7.3.5 控制环路误差放大器
	7.3.6 精密使能端
	7.3.7 可配置软启动
	7.3.8 最小导通时间和关断时间
	7.3.9 电流检测和过流保护
	7.3.10 热关断

	7.4 器件功能模式
	7.4.1 关断模式
	7.4.2 待机模式
	7.4.3 工作模式


	8 应用和实施
	8.1 应用信息
	8.2 典型应用
	8.2.1 设计 1：额定电压为 16.4V、额定电流为 1A 的宽 VIN、低 IQ PSR 反激式转换器
	8.2.1.1 设计要求
	8.2.1.2 详细设计过程
	8.2.1.2.1 使用 WEBENCH® 工具创建定制设计方案
	8.2.1.2.2 使用 Excel 快速启动工具创建定制设计方案
	8.2.1.2.3 反激式变压器 T1 和电流检测电阻器 (RCS)
	8.2.1.2.4 反激式二极管 – DFLY
	8.2.1.2.5 漏感钳位电路 – DF、DCLAMP
	8.2.1.2.6 反馈电阻器 – RFB
	8.2.1.2.7 热补偿电阻器 – RTC
	8.2.1.2.8 UVLO 电阻器 – RUV1、RUV2
	8.2.1.2.9 软启动电容器 – CSS
	8.2.1.2.10 补偿器件

	8.2.1.3 应用曲线


	8.3 电源建议
	8.4 布局
	8.4.1 布局指南
	8.4.2 布局示例


	9 器件和文档支持
	9.1 器件支持
	9.1.1 开发支持
	9.1.1.1 使用 WEBENCH® 工具创建定制设计方案


	9.2 文档支持
	9.2.1 相关文档

	9.3 接收文档更新通知
	9.4 支持资源
	9.5 商标
	9.6 静电放电警告
	9.7 术语表

	10 修订历史记录
	11 机械、封装和可订购信息

