TECHNOLOGY
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Tk NJE B > No Rgense™

B A T E ~ R PF0 SEPIC # il #%

I‘i mn
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R - LR ML (No Rspnsk)
FEHNHLETEH : 2.5V £ 36V

LA 4 I L DA g M g o

ikl 2 (AEh 92%)

HA 100mV R#H £2% RUN 31 TBR

+1% PEF U L
IR © Ig=10pA

F I — A SR EL B SE B T i B TAE AR % (S0kHz &
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A5 —ANMEBET BRI 2 22 1.3 X foge

FA P 0 kb Bk B 5 28 & 7 X (Burst Mode®) #:4E
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A ) P — A 00 L BEL 3 7 A DO v i L
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m R S/NEL 10 51 MSOP %%
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LR R
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LTC®1871 & — 0 f TUE3h N y41& I % MOSFET
H HA TR DI TR T A ~ BB ~ g
[ RN SEPIC 45 ilg8 ot FRdxdeh ~ /NS -
At LTC1871 A @it F ) % MOSFET 18 Fif
T8 2 FEL R ) P L P 75 2 > g b e R BR B b 42 755
TRUE -

1% IC ) TAEA5 2 ml 3 3t — A ZMEBFL B 7E S0kHz
2 I MHz R0 B 9 #4718 E > FERE 15 By MODE/SYNC
51 SCIL 5 SN B R 25 o R kS 19 58 % T X
BAE ~ 2.5V WER/AME TAERIFER K 10uA FAKFEDL
AP S LTCL871 AU I TAE RS M-
P -

XF T BRI AT E e SRR E N 0 TR A
MODE/SYNC 5| ji i ¢ & 75 X $AE e 5k - Wl 48
SENSE 5567 F 2 % MOSFET B & 1Y — 4> AH
#% > LTC1871 RIW] 3 A %2 = i ) FL R 9 7 ~ SEPIC
F R

LTC1871 %10 5| MSOP #3% -

AT ~LT~LTC *LTM F#ABurstMode 2% H/R4E 4SBT MR o
No Rsense 2% N1 /RIEA RAIRRIT - AR RSB REENZR

e R B

Vin
3.3V .
L Pl 1 Piom R
Tut 100
% i
—RUN SENSE Vour 90
° | v ° 5V m Burst Mode {717
A L 1] I Coumt 7A 80 T/t OPERATION -+t
¢ =
25k LTC1871 L 150uF (10A PEAK) €.
FB INTV, 6.3v S JLSE-
G [LRd cc . 1 Courz s P%LDSEE SKIP |||
6.80F| S12.1k FREQ GATE ol 22uF 2 w0
1% ovee 4] S 'H 6.3V E |/
¢ R2Y > Rr L—MODE/SYNC ~ GND -4 2 oouF &
2| a7 S 806k 47uF X5R
47pr| 374k < 80 Y58 6.3V > 50
I 1 1% x2 X D
v 1871F01a 40
Ci: TAIYO YUDEN JMK325BJ226MM  D1: MBRB2515L 2
Court: PANASONIC EEFUEOJ151R L1: SUMIDA CEP125-H 1ROMH 0.001 0.01 01 1 10

Couta: TAIYO YUDEN JMK325BJ226MM  M1: FAIRCHILD FDS7760A
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LTC1871

o %t e K @€ A (1)

VIN IR oo -0.3V £ 36V
INTVeC BLE oo, -03VE 7V
INTVee BT LT oo 50mA
GATE %}:TS .............................. -0.3V §VINTVCC +0.3V
ITH » FB EEHE ............................................. 70.3V§ 2.7V
RUN > MODE/SYNC HLH oo -03VZ 7V

FREQ HLIE wovvvoooeeeevveeecsssnessseseesssnssssinns ~03VE 1.5V
SENSE BIIELIE wovvvvveveeseeervvveercsnneenninns 0.3V & 36V
TAER B (7 2)

LTCI87LE oovvvveeeeeecsseseeseeeeeeeseeeesseonnnnns —40°CE 85C

|55 LR 720 —40°CE 125C

| BUUGHR A0 (O —40°CE 150C
g5 (FE 3)

LTCI871E/LTCI8TIL cooovovvveeeeeeeeeeeeecsresenervernnns 125°C

LTCI8TIH wvvvvveveeereeevveisesseeesveonsssssssssosnssssnenes 150°C
T YO ... .. —65CE150C
SRR FE (R 1O D) oo 300°C

3 v .
BHELATHRE R
TOP VIEW
RUN 1 o 110 SENSE
Iy 20 9 Vi
FB 303 18 INTVge
FREQ 4} [17 GATE
MODE/ 5 [16 GND
SYhe MS PACKAGE

10-LEAD PLASTIC MSOP
Tymax = 125°C, 6a = 120°C/W

LS LARRAN
LTC1871EMS LTSX
LTC1817IMS LTBFC
LTC1871HMS LTCXS

ITESE G i #TR

JEERTY ¢ fn #PBF - JCAREIGA ¢ i #TRPBF
T s R g AT ¢ hitp://www.linear.com/leadfree/

X AR IR R R SR e T R AT

HLKF P b o emikishind %A TAREEEI - WS T)\=25C « Vin= Vinrvee =5V » VRyn=1.5V »

Rrreg =80k * Vmopesyne =0V » BRIEFFRITED -

e B | &4 | BAME JOWEE kR | e
ER A by
Vinmin) /A LR 25 v
| el H % (1 2) ®| 25 v
la i A\ P H P T FEL AL (£ 4
LA Vimope/syng = 9V * Vg = 1.4V > Vi = 0.75V 550 1000 uA
Vmopessyne =5V > Vig = 1.4V > Vi = 0.75V ° 550 1000 uA
| sl H 2% (i 2)
RBREAXIAE - ToER Vmopessyne = 0V > Vit = 0.2V (7 5) 250 500 uA
Vumopessyng = 0V * Vi = 0.2V (11 5) 250 500 uA
| sl H 4 (i1 2)
(2R SN VRuy = 0V 10 20 uA
Vaun =0V > | /B H % (TF 2) ° 10 20 iy
Veun* RUN % A _EFHTTRR 1.348 v
VRun~ RUN % AT BT AR 1223 1248 1.273 v
®| 1.198 1.298 \
H 2% (i 2) ®| 1.179 1.315 V
VRUN(HYST) RUN 3[%%/\[‘]1@1‘&% 50 100 150 mV
I %% (TE 2) e 35 100 175 mv
H 4 (F 2) ®| 35 300 mV
|RUN RUN %lﬁfﬂiﬁ?/\%«ﬁi 1 60 nA
Vi R Viry = 0.2V (i 5) 1218 1.230 1.242 \
®| 1.212 1.248 \
Viry = 0.2V (E 5) » | sl H % (1 2) ®| 1.205 1.255 \
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LTC1871

HLBF P ki o demikishiid 684 TASRIEGH » BMUE To=25C © Vix=Vintvee =5V * VRon=1.5V »
Ryreg =80k » Vvopesyne =0V » BRIEFFRITED -

5 E2 Ak BoME O R BeRfE| R
|FB FB %lﬂiﬂﬁ’u‘/\ EE(Jﬁ VITH =0.2V ((f 5) 18 60 nA
AVeg W FE R 2.5V = Vpy = 30V 0002 002 | %N
AVy
2.5V < Viy =30V | ke H 4% (iE 2) 0.002 0.02 %/
AVeg. EIET Viooersyne = OV + Vi = 0.5V % 0.9V (7 5) 4 -4 %
IO
Vmopessyng = 0V » Viry = 0.5V 209V ({I 5) -1 -0.1 %
| s H % (7 2)
AVeg(ov) AFB 5 > 3 Fe S Ves(ov) — Vesomy YT 7354 2.5 6 10 %
Om RER RS Ity 51 F2E = £5uA (7 5) 650 umho
Vithgurst) | RABEERAE Iy SUHEE TR Iy HIE (T 5) 0.3 v
Vsensemax) | TR RS U AT TER &2 < 20% 120 150 180 mvV
HH <20% 0 | el H 4% (7 2) 100 200 mV
ISENSE(ON) SENSE 5| JIF 3 (GATE &) Vsense = 0V 35 50 uA
Isenseorr) | SENSE 51 BEIFLI (GATE 1K) Vsense = 30V 0.1 5 uA
Wsay
fosc PR Rrreq = 80k 250 300 350 kHz
Rrreq = 80k » | 4% (¥ 2) 250 300 350 kHz
Rrreq = 80k * H 2k (1E 2) 240 300 360 kHz
bR S| 50 1000 kHz
| 9430 H 2% (i 2) 50 1000 kHz
Dwax ICoNEL 87 92 97 %
| %8 H 2% (7 2) 87 92 97 %
fosync/fosc | HEFF IR R IR 240K o fosc = 300kHz (7 6) 1.25 1.30
fosc = 300kHz (VE 6) » | Jak H 2k (7 2) 125 130
tsyncouiyy | MODE/SYNG /Mg ABKiH %5 | Voyne = OV % 5V 25 ns
tsyncouax) | MODE/SYNG e K AR 3EE | Vsync = OV & 5V 0.8/fosc ns
V||_(|\/|0[)E) 1&%? MODE/SYNC f,ﬁﬁ)\%}% 0.3 V
| s H 2% (7 2) 0.3 V
ViH(MoDE) T FL - MODE/SYNC i A HL /& 1.2 v
| 9430 H 2% (1% 2) 1.2 v
Rmopessyne | MODE/SYNC %t A T iz HELBH 50 kQ
VrreQ FrFR FREQ 5| HL 0.62 V
R f 3%
Vintvee INTV e A2 4 H HL Viy=7.5V 5.0 52 54 Vv
Vin=7.5V > | g (iE 2) 5.0 52 54 Vv
Vin=7.5V > H % (7 2) 4.95 52 5.45 Vv
AVintvoe | INTVgg Fe i i LR 9 45 7.5V =V =< 15V 8 25 mv
AV
AVINTVCC |NTVCC o s 5 FL S A A 15V < Vi = 30V 70 200 mV
AVing
VLDO(LOAD) INTV¢e Uik=4 ] 0 < IiNTvee < 20mA » Viy = 7.5V -2 -0.2 %
Vororour | INTVge FAFE 23 FE % Vi =5V > INTVgg 2% = 20mA 280 mv

1871fd

e www.BDTIC.com/Linear

TECHNOLOGY

3



LTC1871

HL Y PE i o demikishiid 684 TASREEGH » BMUE To=25C © Vix=Vintvee =5V * Vron=1.5V »
RyreQ =80k » Vvopesyne =0V » BrIEFFRITED -

5 SR i RAME OB BOKME| R
linTvee EPLRE T E 2R RUN =0V » SENSE =5V 10 20 uA
INTVe HL U LI | 95 (iF 2) ° 30 uA
H 2 (7 2) . 50 A
bR K Zh 3
. GATE 52 3846 s | FH 1) CL = 3300pF (it 7) 17 100 ns
t GATE K 325 i T P05 1) C, = 3300pF (£ 7) 8 100 ns
TR T YR AR (. AR5 BT 5 UE 0 R A W] REXT R ik 4 : i1 T2 MOSFET Ml FEH (Qg * fosc) » XM B SHA R
T LA A B3R o LR (o] 4 0 R R A B 451 BB 1Y PG ERT NI S e N1
ISP 1) 3o AT T RE ML i 1) ) S A A0 A 15 1 LTCLST1 4 E — M Vi 4 H5 75 2 FhLFE 59 5 A 3Rk o ik
12 : LTCI871E 7£ 0°C % 85°C A7 FEl P4 AR IE RE % 6 2 LR RE AL A% AT - H Ty 5100 H B 08 o 7 3 P R Y L B o R
MBR  —40°C % 85°C TAEMR BEVERE I A RURS FR iRt ~ 4% (0.3V = Vipg = 1.2V > H1 5 =0.75V)
AL ~ FRE G GETt i AR 2 Dk AR AIE - LTC18711 7E —40°C 6 TR o PRI 25 BN T 25% » A E —
£ 125°C TAFIR BEYE A58 RIIE - 1 LTCI871H 1£ —40C & AN E TR WAL R A R R A T S FY (5 2
150°C T A o R 74 B R = R T 50% I 7t Y B A 35 -

T30 Ty AL T I A K PRI B To RIIEIHE P VMM g7 o Fh A PRt A1 76 10% 1 90% (1 P L
1y :
Ty=Ta+(Ppe*110°C/ W)

i R P € HF A

FB HLEE SRR X & FB R FB 51HIHLf SRR
125 1231 60
50
1.24 ]
s b—r—TT | s 1 E) i
=123 =1.230 & 30
g g 3 /
s @ = ~N
= e & 20 \‘\
122 - —/
T~~~ 10
—
101 1229 0
50 25 0 25 50 75 100 125 150 0 5 10 15 20 25 30 35 -50 -25 0 25 50 75 100 125 150
TEMPERATURE (°C) Vin (V) TEMPERATURE (°C)

1871 GO1 1871602 1871603
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LTC1871

i R P GE FF AE
IR 15 Vin KR

30

/
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d

d

SHUTDOWN MODE Iq (uA)
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Vin (V)

40

1871604

RRITA 1o SRR

500

400

L

300
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100

0
-50 -25

0
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75 100 125 150
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RUN I'TBRY VN IR F#

1871607

RUN THRESHOLDS (V)

10

20
Vin (V)

30

40

1871610

Ig (mA)

\

RUN THRESHOLDS

FEHUER 1, SREHXR

20
Vin=5V
§ 15
= L~
=} LT
o /
= v =
% //
o =
8
=2
-
0
50 25 0 25 50 75 100 125 150
TEMPERATURE (°C)
1871 G05
s o SHIRMK A
18
G| = 3300pF
16 [locror) =550uA +Qg« f /'
14 /,
12
10 /'/
8 4
6 /
; //
27
0
0 200 400 600 800 1000 1200
FREQUENCY (kHz)
1871 G08
RUNTIFRSREERR F
1.40 /
—T
L
135 /'//
//
1.30
1.25 —1
1.20
50 25 0 25 50 75 100 125 150
TEMPERATURE (°C)

1871 G11

TIME (ns)

Ry (kQ)

REIIX g5 Vin IR F
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< 400 —
o
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=
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100
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1871 GO6
PBR 3R 2h L 7t E R R S
CL K%
60 /
50 / /
40 /
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30 /
20 /
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10 /
0
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1871 G09
R SHFEMRFZ
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10
0 100 200 300 400 500 600 700 800 9001000
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LTC1871

s R PE GE ¥ fiE

SENSE 51 5 iR/

WA SIRENKFR T5e KR TR 55 R B i K 7 RF
325 160 35
GATE HIGH
320 Vsense = 0V
315 s
= E 155 =
T 310 ) =
Z 305 7 2 z L
w pm—
:‘:; 300 < 150 — — é 30
[=
& 295 L " z
w z o
& 290 e 8
S x 145 =
285 =
280
275 140 25
-50 -25 0 25 50 75 100 125 150 -50 25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
1871613 1871614 1871615
INTVcc ERES B
» R N
INTV¢c Sk INTVcc B IREEK 2
. 5.4 500 ‘
Viy=7.5V / y
450
e/
400
B 52 L B S 125°c 4/
= '\ < 53 g 75052
L w v
] @ / g 300 7
= = g 250 Gl C;%‘\%
S
B 51 3 | 5 200 W ,//,
= g 52 £ 150 /// //V
- - o N~
a 100 /// 50°C
50
5.0 5.1 0
0 10 20 30 40 50 60 70 80 0 5 10 15 20 25 30 35 40 0 5 10 15 20
INTV¢g LOAD (mA) Vin (V) INTV¢c LOAD (mA)

1871 G16.

1871617 1871618

51 1 oh fE

RUN (511 1) : RUN 5118 F = B 44 T — oo 0
R R B A A i B TR ARG B 77 3% » RUN 5
JE R BT TBR B BR PR B R 1.248V > B 4% AT 100mV
(R i LLR AR G 1) - 24 RUN 51BIH-FR 1%
FATIBRIS - IC #E AEAURES - B Vv IR R R
FRE— MERE L (BHEUE G 10uA) © %51 i %
A2 XT e K BUE(E N TV

Irn (1M 2) @ IREFCRAAMES I - B LB Ae
i AT TR B 2 42 ol R PR PR ST 384 00 - 3% 51 B A AR
FREEVEEY OV 2 1.40V -

FB (I 3) = 20k 5 15 He e i i o (9 S0 BEL o
Fea i) Bt LS AR RS TR %5 VA A B L s R
1.230V -

FREQ (3110 4) : — /> FREQ 5| il 42 2| 3t Y . fL
FASR U B R TAESZ - FREQ 5 L AARFR LR
0.6V e
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LTC1871

51 1 oh fE

MODE/SYNC (3111 5) : iZ& A AT 55 S 1
YEJ A > FFATSE AR AR % 5 SN BAT S R 25 - fndf
MODE/SYNC 5| 5 At - W fE2¢ & J7 A -
A5 MODE/SYNC 5| liE#: 2 INT Ve 8 —AMMFE
WP RS E SR ZRA - WL T X EIER
o0 1IC TAE TSR -

GND (5111 6) : HHuo| i -
GATE (31101 7) = MR 9K h &k i -

INTVce (B 8) @ P96 5.20V R R 244 i - AR AR
Bl A L 38 PR % R AR R - R —
/N 4TuF A ESR 4H FE 2528 5P 1 FL 25 2K 1% 5 | B
HEREE 1C M - DLSE AL ZHE -

Vin (GI19) : FHRESIM - VR E BB R -

SENSE (518010) = 2l 2h 09 f A M A © # it
5| M4 2 Ty % MOSFET Wtk LAEAT Vips Fr It
ARG R » 55— FhJ7 AT HE SENSE 51 i
R A7 T 2% MOSFET R i — A FLBE o XX # b
Rl 77 ik 82 T R ERRTIE T S -

5 HE
R YL
RUN
1
BIAS AND 1]
SLOPE START-UP
COMPENSATION
CONTROL 1 248
FREQ IL". Vi
B V10 |—CQD—+| o0sc 9
0.6V — >
MODE/SYNG losc | INTVg
5
[ PWM LATCH GATE
50k LOGIC
85mV ov 15
1.230v—||+— - = p C aND
n BURST CURRENT SENSE
COMPARATOR COMPARATOR
0.30V +
B - o
- _
Om
1.230V ——] +
ITH
[z V-TO-| D
—
INTVgg sov ILoop Rioop
El—— DO Je—1.230v =
SLOPE
1.230v
w
10 | GND
START-UP BIAS VRer [6]
CONTROL _—
2.00V T
Vin
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LTC1871

T A Jit 2

ERctib N

LTC1871 & —F >y DC/DC F+IE ~ SEPIC Hl i
AR5 I FH P AT 3 P A 4% il 2% - LTC1871
R T T e 1) e AR S 2 > R1 Shy B L 92 i B i
FEIE 18 46 Iy %8 MOSFET 26 (1M AN A2 43 37 A A 1 Fi
BEL) W3 (9 FE R SR PR ] 2 T o Sk A B A
P TROR ~ T TR RS T SRR T
ZH A -

D

Vin Vout

Vin
SENSE

L
t;[:
Cour
Vsw
GATE -{
GND
GND | _ ®

2a : TSR R BRI
SENSE FIi%H: (Vsw < 36V)

L D
Vin Vout

Vin Vsw
GATE —l s

+
SENSE Cout
GND :E Rs |
GND l 1871 F02

2b : FH T UG LIRS 5 sl sk
Vsw > 36V ) SENSE 5| JiHii%E$:

2 : i/ LTC1871 k¥ SENSE 3|

KT HEEEE - HSRIC K R fE 1 -
FEIEH TARRET » SR 8% & PWM 846
T# MOSFET i 5 24 L i b 2% CL i Bl 77 28 = AL
i > Th2 MOSFET KW  iRZEHK# EA ¥ &
L S — AN R 1,230V R FEE AT RS 0 3F
T8 Ity 51 S — ANMRZEFS « Iy 518 B HEE
W HL L AR CLEVHI AR o 24 fZ H i e
it FB He A JE 1 R AR B Ty SR |
Tt o X PR LS CLAE — AN 8K Y 04 (i PRl

TE ERAERAE - PR RBHRT R - 5Bl S
TS > R R R -

LTC1871 ByFRFR TAEMZ B — > M\ FREQ 5|41 i%
HEM BRI E - HZEEE R 50kHz 2
1000kHz - tb4h > WERBMES — 7
MODE/SYNC 5| by s ERit 24 R 26 > FF 07 Piie 72
DL TF FFRFRAE 9 100% 3 130% 2 [7) () 5 — 4R E o 24
MODE/SYNC 5| il & T I B ASHT » FH—4> 50k P
FEE LA % 5 MR 2 ACH T > FRMRE 2 & O Ui
fE o INRIZE AP R E 2V RDLE > s T —
ANGMNERES B U 28 R T SARAE R RN IC TAETELE
T o FEWRA MR (EAEM/DN) MFBRT - 8
FE AT B Bk BR 7 AR DL AR IR TS - R 1R
BB S e NIE THER A e

RUN 518 R4z il IC 2 Ab T s RS AL T
RHLHT B URAS © — DRI A 1.248V SEHEMILL
B C2 SV BCE 1C Sl A5G Wi A FEL R L (L
ey C2 BA AT SCHME A B2 (9 100mV a8 HF) © RUN
SRR T 1,248V B » 8 SCHT - i A FL UR L IR
9 — U 10uA -

X FB 51 R o 2 of P 5k 6.5% I - Jd IR
LR OV BT Ok - R4t — A= ALk 2 32
RS §if7 &% - 1 TZRS BifF e TR AR - 5%
Yy% MOSFET Fefi i He 1R] 3 s Fp R ik 2 -

0 2 fros > LTCL87L A fe FIBE vl at e A ) 2y =
MOSFET M3 ) s ek 52 i > w53 48 SENSE 5]
JE-5 42 F 2 A MOSFET 5% A — 48388 /Y 73 L BEL
AHEHSRTE R o KT # MOSFET W iy L H 4 77 1%
AR IR R = T A AR RO HR B T Ioul
KO o EFs i e PR ) 3% 51 IR B R E (.
(36V) ° @i SENSE 515 {2 F 2% MOSFET ¥tk
R PHLAR I #2 - P LREIR B LE 36V mife 2 i i
BT ©
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LTC1871

T A ot 2

BEEERMEA

T ARLEAE R AR AT (BIA0 © <100uA) DR
KPR 48 = RO AR 5625 SR I SR U > i 4
B R LA ZEE 0 I HN R ARE T
£ (Bl MODE/SYNC 5| I 5 7 $2 22 ) o 11 7E B LB &
TE AT R E R FALIR 0 B O 2 (B A BB i 4
/N IR A o B R A ko Bk 8K O SR AE 0 HL
MODE/SYNC 3| I 5 INTVce 5IIFHE X #EAAR
HESE T J5 5 (DCM) 0B 1 B (8Bt el /D 230 %8 ks
Ffe /DSBS A) (29 175ns) BFALE ROARPRAE - 76 b4
WG DU - AR 25 6 BT SR S Bk B #8R 1 DAAR
Braiae - B3 ME 4 RE TR D REERESNR
% J7 24 1 R Rk o Bk BR D 2B AR ) B 10 3R T 5 B
¥ -

RR i A BRfE

R K7 AARNE R K MODE/SYNC 5 & T
REBRS SRR RN - EIEWRIERET
Loy 5B _E 06 7 T 0280 8l 1028 9 P FRSS FEL 4 0,30V
F 1.2V o FERRTTRIREP > AR ZEBORAS EA %
Iy FUEIRSH 2 0.525V DT » Tl HLJ He e C1 2
Try B0 AKFBEAOL T 0.525V (B X T8 R TR AR FL U Y
25%) o IXFE > F AR I E FL I BN R E K Y 30mV
BTy # MOSFET Rpsony FTBR © Q12 Iy 510 HL B

MODE/SYNC = 0V
(Burst Mode OPERATION)

Viy=3.3V
Vour =5V
lout = 500mA

Vour
50mV/DIV
IL
5A/DIV / d
10us/DIV

P 3« fksm LR A T LTC1871
5% 7 L#fE (MODE/SYNC =0V)

F0.30V RUF 28 & 07 2 Lb 8 #% B LR 56 i o %
MOSFET » F£48 IC MY #F A HLIT VA [0 250uA (AR 77
) o FERXFEMT o A TR B AR
it BHE Iy HETERE R S0mV B
b R AEBREAMNT e MR ER LI (T
FEL SR P 3T 2 LR R ALY 20%) 22 J5 A K A BERR 4 - i
AR R MR v T AR AR AR o B 3 R T %R
RIT HARAE W 7R AP -

Pk i k2% 0 X B A

# MODESYNC 5|5 —4~&T 2V 59 DC FLH
ﬁHLEHTﬁkZiﬁtM’ﬁ%& PIERIY 0.525V G2
Ly Bkof R S OLBETHER » 4% o 51 ITE 0 S 2R 300
TR 45 10 T 3 0T AR PR LAY - ok
Bt o Iy 5E PR IKSH E 030V DUR » 2% MOSFET
Bl I Kot ABEIR T 5 o B 4 /- T Rl 5 X Pk
T B -

= — GBI B 5 DA s 8 AR AR 3 i 0
HEH AN MODE/SYNC 51 IZEATIR SN - ki
o SIS SR - XM T RAETT
HIRAE AL » 1R B A AH IS IR (9 12 491 3% 1 A2 4l
WAL T — A EOn 2 P RO MR A A o AR A T
BB TR RERCR -

Vi =33V
Vour =5V
loyt = 500mA

Vour E
)V PO SO RO NS, NN, ¥

MODE/SYNC = INTVge
(PULSE-SKIP MODE)

THANSVANEYANSVANSVANNA.
SADIV

2us/DIV

Pel 4 © 2% J5 BRI R 309 LTC1871
{i46 tH HL i 484 (MODE/SYNC = INT V()
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LTC1871

A RSN

2R e 1 P EBI2 L % 7E MODE/SYNC 51
RS — AR AF T NERIR G AR BT
RHAZ L - HARNRAMEEIN T 2930% - Fitk - fE2E
RIFRA R A BUCK 1IC IRFR TAESR L E N
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SEPIC RAE#IG < i\ LA a5 %+

SEPIC A% et (9% A PR AR 04 it R 4R 8 4
T O U A i e K EL AR
=ML o R AR TR PUALE T A LA AR A K/
(CHBAE TS — 4 10uF £ 100uF) » BEICR i — MK
ESR HLZRAR > R — s A GO0 i i AL A AR AR 4
E S

SEPIC RIAB 35 1K) i A LA 2% RMS U 40 FL

o
lRms(CIN) = L * Al

J12

THE B Y It R 5 AR A 00 A S AR IR o R A

AT SHBR KRR > mH > Xk

T HERRAS AR EZN - — e BEiiE
Sk iR R b A 25

SEPIC RBIZE 3y : i+ DC M2 3%

Bl 16 i LR A# CL 2R 17 Fism
AR TE R TE » FEFF W7 #AIA] - 2 CL i,
iR To(Vo/Viy) » TAE S8 381 U K2y -To HYH,
e ZHIMEIETE ClL LT A= MAIB i 8H
IE -
lomax), Vo

Clef V|N+V0+VD

AVeip-p) =

T Cl ERYmARHEERN ¢

AVei(p-p)
2

E — BRI Vinouax) © WZE CL SRR

Veimax) = Vin +

Vo +VWp

lRms(c1) = lomax) ® Vingviny

23 DC R A28 52 19 2 R 1l e/ IMELT 4R 9
REOZ IR LT 444 ¢+ 1) RMS HLILZER A 2) W L
ZOR (— BT Vin) © MK ESR B & R A AR A EH FL A 2%
RER BRI 09fEH -

SEPIC %A% B 25 it 1152 4l

X L2 I S SE B R ST 18 FrasHLE - 4
AHEN SV B 15V » fERK AEET 0 1.5A (H N
20) MERMET > i EA 12V -
1. A LLTERA ¢

D(M

Vi + Vo +VD) =45.5% 2 71.4%

2. BB T Bkh kR ERE 7= Rt MODE/SYNC 5]
JEIBE A R INTV e ©

3. 1e#% 300kHz B9 TAESAR » DA/ ER A R
M FREQ 5B 4 2] 3t ) FLBEL Ay 80k

4, 4% 40% BRI BEEORI o TR AL
(S B/ MBRIRLIT) -

Vo + VY,
I1PEAK) = (1 + %) *lomax) W

=(1+%)-1.5-M=4.5A
2 5

PR I FELIAE A

Dmax
1-Dmax

0.714
1-0.714

Al =X *lomax)

=04e15¢ =1.5A

1871fd
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LTC1871

A RSN

BORE » HLRR(A )
Vingviny 5
_ INMIN) op 0 a0 714 = 4uH
Denl of MAXT o 54300k "

T 6 By J0 44 5% BH Electronics 2% &) 4% 1 (9 BH510-
1007 » HEASAMAIHFR -

5. %0 T 5V MR/ - B B R IB LT T 3R
MOSFET - i TR G E LN 71.4% > #ii K
SENSE 5| T TRR B M HAR 5 & L F 4T 0
150mV 54 B2 29 120mV ° %1% MOSFET (4%
174 125°C - 3 454 T 19 MOSFET ¥ Rps(ony

RN

VSENSE(MAX)
logmax) (1 x) .
+ 5] epr (

02, 1,
15 1215 (12.5)
5 )t

Xt SEPIC R AR 3% - ﬂ:a‘é BVpss #UE [HALHIK T
Vinowy + Vo (8 27V) © 3% 5 IRF781IW 3 » HA
JE &30V ZATE Ves = 4.5V I A fem =il

Rpsion) H12mQ -

1 . 1
Vo +\p
Vinminy

Ros(on) =

)H

=12.7mQ

Vin
A 45V 10 15V
R3
M -3 coc
10uF
|i 10 25V
RUN SENSE X5R m Vour
2|, 9 12V
TH Vin 15A
LTC1871 +| CSour (2A PEAK)
3 8 47uF
* FB INTVeg 20V Cour2
901 4 7 x2 10uF
68nF 121k FREQ GATE 25V
c R2 L 1% %RT L Sfwooeisve ano b | EV7°CF ud I ng
c2 | 105k 80.6k T
47, 47uF
[ pF % o3 & GND
1871 F018a
Ci, Coury: KEMET T495X476K020AS L1, L2: BH ELECTRONICS BH510-1007 (*COUPLED INDUGTORS)
ch Courz: TAIYO YUDEN TMK432B.J106MM Mi:  INTERNATIONAL RECTIFIER IRF7811W

INTERNATIONAL RECTIFIER 30BQ040

Pl 18a : 4.5V £ 15V N

100

»12V2A Kl 9 SEPIC I Heds

95
V|N 12V

90
85

4.5V

1

80

/v
75

/
70 /

EFFICIENCY (%)

s Y

60

55
50

Vg =12V

45

MODE = INTVg

0.001 0.01 0.1

1 10

OUTPUT CURRENT (A)

1871 F18b

18b : SEPIC R 5l X &

1871fd
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LTC1871

B fE B
Vi = 45V
Vour =12V

Vour (AC) b

200mV/DIV WWW“WWW}M‘MWMWWWW

lour F\ ; | ;
0.5ADIV J ; “

[t |WWMMWWW

50us/DIV 1871 Figa

Viy = 15V

Vour =12V
Vour (AC)

200mV/DIV WWWWWMWMWMWWWWWWWW“W

lout [m ; ‘

0.5A/DIV WJ ; _
A T |WM'~W~_

50us/DIV 1871 Figb

¥l 19 : LTC1871 SEPIC BI75 5k 3% i1 63 2 B BRma 57

6. ARBEVHIT R I AR A AL JRREALFE — A 2A YEK
DC #ii L - FRECWEUE R Vin + Vour (81 27V)
14 B /0N 1) F s Sk 1 88 28X - International
Rectifier 2~/ #24EH9 3A ~ 40V 4% (30BQ040)
HHEA/NMER A ~ BAK8 1E ) R DL R AE 5
TR AT 4252 09 e itk A 8 A

7. AR AR - R AR R A T NI
M /NBUE AL ESR P e AL o AR B K R i
BB 1% (8 120mV) @ AR AFKRT
loutuax)  _

0.01e VOUT of

1.5A A
0.01+12V « 300kHz

ZHLA S RMS U RS R E

lrms(couT) = logmax) ® Yo
(COUTY =00 ™ Vi
1.5A¢ ﬂ=2.3A
5V

R X —  RMS L 2R - %R AP A H
Kemet 23 A4 ALY 47uF FLZE 25 (TA95X476K020AS)
Rt > 6 U S0 R IR A SOmV & 60mV - 5
SMEIEAN T 4 Taiyo Yuden 24 &l 42 A 10uF &
ESR(X5R) M %2 H 25 2% (TMK432BI106MM) FH 13X

Cout =

WI/MHAZE o DLSCEL HF PRI o B — A B
TE it PR 85 TR i 99 7 U8 8 1R Sk R 2 e O
o0 M ab A HE R -

8. SEPIC TUAZ 625 (1) fir A FL S 2R B PR B T FRL IR Y B
PRS2 25 B8 22 2R =2 WA B BUR /N« X2
FeE R RSER = AL E 0 R — A Kemet 24
T 4TuF $HHL 252§ (T495X4T6K020AS) fE 245 T -
bW a8 M- BREmARERM
Ui P 7 A TSk SRR A i A 4 - ISR R BLA HE
FFIMEFE > R A — AR ATREREIT Vin 71 GND 5]
FTEIAIR ESR ~ X5R P & AL 28 X i A 54T K HE R
RKHRE -

9. SEPIC #IAE#e e rh 19 DC £ H AL 25 #H L AR T H RMS
P R SR AR A » M0 HL o A 1 AR T X A
NV HES AC LB EZ FISki%E - B EE
B2 RMS FLJ R 19 e /IMA - SR)5 FA 2 IR £
ML DAB AR AR R T DC #iE (-

Vo +\p
Vinminy

—15Ae 1V +0V ) 4
5V

XA R —4 Taiyo Yuden A FH 10uF
ik ESR (X5R) P % FL A %% (TMK432BJ106MM) B 2
@g o

lrms(cl) = lomax) ®

1871fd
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LTC1871

s R i A

2.5V & 3.3V K ~ 5VR2A Kl 7 RIAS e 2%

Vi
25V103.3V
L1
180H Y py
U TRun SENSE |1
2 9 Vour
ITH Vin _ 4 5V
2A
LTC1871 Coury
22k 3 g 150uF
- c
FB INTVGe 63V ouT2
Cor | R 4 7 > 10uF
6.8nF | 12.1k FREQ GATE | e M1 6.3V
1% 5 6 c X5R
R2 Rt L—MODE/SYNC ~ GND 1 Gwc #] o >
37.4 80.6k 4.7uF ~ A7uF X
PF % 1% X5R 6.3 GND
i - - 1371TAmauw

Cin:
Cour1:
Coure:
Cvec:

SANYQ POSCAP 6TPA47M
SANYQ POSCAP 6TPB150M
TAIYO YUDEN JMK316BJ106ML
TAIYO YUDEN LMK316BJ475ML

D1: INTERNATIONAL RECTIFIER 30BQ015
L1: TOKO DS104C2 B952AS-1R8N
M1: SILICONIX/VISHAY §i9426

2.5V F1 3.3V S\ A HH R

100

95

90

85

80

75

70

65/

EFFICIENCY (%)

60

55

50
0.001

0.01

0.1 1 10
OUTPUT CURRENT (A)

1871 TAD1D
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LTC1871

s R i A

18V 2 27V Hi\ ~ 28V %iith ~ 400W BitH ~ KIS ~ [FI26 RF Zeab s (FHHER)

Vi
18V to 27V
w2 R1 L u 2
9Bk 5.6uH 3 5.6uH
8.45k 1% 9 L g's’\@ F
1% ] 10 1 T S
AA RUN SENSE D1 5
2 9 »l
‘I [ \% . .
Cor 'TH IN Ll
i , LTC1871 . Court
' FB INTVgg 220F +|  Couro
4 7 1= 35V 330uF
FREQ GATE | g X5R 50V
5 6 ¢
SR11 —{MODE/SYNG  GND Cycet o2 3
g;mF S 150k Y ey T
p 5% X5R X5R w R oD
Couts™
/\ . . 3300
EXT CLOCK 50V .
S INPUT (200kH2) B 3 x4 Sours
5.6uH Q 5.6uH h— 3-5\/“
9 X5R
1 10
RUN SENSE D2 Yo
2 9 T
It Vi EJP AAAS S ?ix
15
Re —I— Ceo 3 o 8 Cout3 0.3uH
22k ATpF FB INTVce 2.2uF + Couts *L5, Coyts AND
—o Crs2 A 4 7 1= 35V = 330uF CouTe ARE AN
P ; FREQ GATE - 5 | g M2 X5R 50V OPTIONAL SECONDARY
R4 L LRr3 LR, L=ImoDE/SYNG  GND Cyeee N3 3 FILTER TO REDUCE
Cs 261k S12.1k $ 150k ——ang ——2AF Rs2 OUTPUT RIPPLE FROM
B6.8nF |49, € 1% 5% X5R 0.007Q <500mVp_p TO <100mVp.p
X5R W
” - ) " " " ~ 1871 TA04
Cint: SANYO 50MV330AX L1 TO L4: SUMIDA CEP125-5R6MC-HD
Cinz,3  TAIYO YUDEN GMK325BJ225MN L5 SUMIDA CEP125-0R3NC-ND
Coutz 4,5 SANYO 50MV330AX D1,D2:  ON SEMICONDUCTOR MBR2045CT
Coutt 3.6 TAIYO YUDEN GMK325BJ225MN M1, M2:  INTERNATIONAL RECTIFIER IRLZ44NS

Cvoct 2 TAIYO YUDEN LMK316BJ475ML
\
HAREXRBITHAER SV 12V S\ ~ £12V/0.2A il #) SEPIC B #edy
Vin
. 5V t0 12V
R
R2 12k L1~ 3| boct
54.9k 1% 9 41.76;\;F
1% 1 10
AN RUN SENSE XSR D1 Vours
2 9
' ITH Viy | ;JP 12V
I 0.4A
Re LTC1871 C
22k 3 QUT1
FB INTVGg | anF
Co1 | R4 4 7 | | == v
6.80F [1270 S FREQ GATE { g 12 Y5R
o, < 5 6
ra L "7 Lay {mooesvc eno Goo | m 4| G ) x3
585 e 112 S 60.4k i D= o R
i B 1% X5R X5R AVX 0020
. —o 23 23 > » GND
C Courz
D1,D2:  MBS120T3 4% 1 4.7uF
1170 L3: COILTRONICS VP1-0076 (*COUPLED INDUCTORS) oy A D2 16V
M1 SILICONIX/VISHAY Si4840 X5R 13" ng Vour
N )

1871 TA03

12v
0.4A

1871fd
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LTC1871

M

LA KW AR S S BE MY 4.5V % 28V M\ ~ SV2A il iy SEPIC IS #u%%

Vi
| R1 4.5V to 28V
I '— 115k Coc
R2 1% L1* Q| 2.2uF
549k Ol 25V
19, AT0F ] 10 X5R
W\ - RUN SENSE x3 D1
_ 2 9
ITH Vin \P‘
R¢ LTC1871
12k 3 8
* FB INTVce
Cet Rd 4 7 ] .
8.2nF 49.9k FREQ GATE | Mg M1 L2
19% 5 6 Cvee Cint c
R3 Rt L= MODE/SYNC ~ GND 1 47uF L 220 ZL_TiN2 A
= Ce2 154K 162K 10V 35V 22uF
47pF 1% 1% X8R X5R i GND
A g [ o ~ - - hd e 1871 TAUZauN
Q1 e
TuF NOTES:
2N2222 X5R 1. Viy UVLO* = 4.17V
- VIN =4,
OR EQUIVALENT Vin UVLO™ = 3.86V
750Q 2. SOFT-START dV gur/dt = 5V/6ms
Cint Coc: TAIYO YUDEN GMK325BJ225MN Cvce:  LMK316BJ475ML
Cinz:  AVX TPSE226M035R0300 D1:  INTERNATIONAL RECTIFIER 30BQ040
Cours:  SANYO 6TPB330M L1, L2: BH ELECTRONICS BH510-1007 (*COUPLED INDUCTORS)
Coute:  TAIYO YUDEN JMK325BJ226MN M1:  SILICONIX/VISHAY Si4840
7 k) Vin = 4.5V I I 5 2R i
Vi = 4.5V
Vour | E
e 100mV/DIV  piay - | MNMW'WMW R ——
P (AC) M‘m
w,w'“
Vour ’
DIV Mﬂ'ﬁw ‘ ‘ ‘
. lour 22A sl )
o 1ADIV T
e (DC)
, 0.5A ettt ot gt
1ms/DIV 1871 TA0Zb 250us/DIV 1871TA02
V]N =28V Hmﬁ ﬁm@i"ﬁﬁ‘i
Vi = 28
JoomiBl i 'M/ V\”\W\, My
m ey A Y e
o) [ Mg | WWW'
I i
| 2.2 W'*WW“WWWWW‘W et
ouT
1ADIV ?Mw (
(oC) . L,
0.5A it sl

250us/DIV

1871 TAO2d
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LTC1871

s R i A

BA R ERBASERSE R BRI EER SV £ 15V i\ ~ -5V/5A i i IE 2 53 8y
Vi
5V to 15V
Vour
-5V

(N 5A
L1*;
SENSE |
9 c
ouT
Vi 100uF
LTC1871 zzuF — 6.3V
3 8 25V [~ X5R
R
10k 4 8 INTVec 7 X7R x2
FREQ GATE M1
Cey 51 mopeisyne  enp -
330pF |—
Cyce Ciy
Rt
C —L— 47uF | == 47uF
1onr | S35 10V 16V
X5R X5R aND
R4 'ﬁ
10k _02
19, 10nF
v R5
40.2k
R3 V A
10k i .X
1%
AN LT1783
+ 3 1871 TAOS
2
Ciy: TDK C5750X5R1C476M Di:  ON SEMICONDUCTOR MBRB2035CT

Cpc: TDK C5750X7R1E226M
Cour: TDK C5750X5R0J107M
Cygg: TAIYO YUDEN LMK316BJ475ML M1:

L1, L2: COILTRONICS VP5-0053 (*3 WINDINGS IN PARALLEL
FOR THE PRIMARY, 3 IN PARALLEL FOR SECONDARY)
INTERNATIONAL RECTIFIER IRF7822
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LTC1871

3% 4 A

MS 3
10 51%E MSOP #}34
(&% LTC DWG # 05-08-1661)

0.889 = 0127
(.035 = .005)
(5253 32- 345
vy 126— 136)
N |:||:||:|
3052038 050 (118 = .004) ol | 04970076
(0120 = .0015) (0197) (NOTE 3) 109876 (0196 = .003)
TYP BSC REF
RECOMMENDED SOLDER PAD LAYOUT
WITHOUT EXPOSED PAD OPTION
3.00 =0.102
4.88.0.10 3,000
DETAIL “A” 192+ 004 (118 =.004)
0254 ( ) NOTE 4
<°10) -e° vP )
GAUGE PLANE -—Y—
12345
‘ 053001
(021 = .006) 1.10 0.86
- (043) (039)
DETAIL “A o Ao
0.18 |
{.007) |
SEATING v
P — T — 'y
PLANE 017021 N ! 013-005
(007011 ) = (.005 = .002)
) (7.01 97) MSOP (M) 1001
NOTE: vp

1. DIMENSIONS IN MILLIMETER/(INCH)
2. DRAWING NOT TO SCALE
3. DIMENSION DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 0.152mm (.006") PER SI
4. DIMENSION DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS.
INTERLEAD FLASH OR PROTRUSIONS SHALL NOT EXCEED 0.152mm (.006") PER SIDE
5. LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING) SHALL BE 0.102mm (.004") MAX
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LTC1871

s R i M

FA R B Wi D RE A9 K Dy 3 SLIC WLl

(5% LTC3704 5 %K)
—P ——— GND
. 2 | e =
4 | 10Baos0 10uF
Vi AT~ 25V
4319 ) R2 VT0 12V X5R
) 150k v
1% 1% o
———AW\ AN - * }‘P« 200mA
Cr IN . c4
1nF 220uF 108%3060 Hojour | AL Cour
16V 5 3.3uF
AT~ 25v T~
»—' '—4 L 1ps fd 100V
Cc2 -
100pF RUN SENSE
"—' } ITH Vin [T —kF"
LTC1871 * b4 [ Cs
R ¢ | 10Ba0s0 - 10uF
B B INTVGg }_ 4.7F 25V
FREQ GATE { iy L2310 X5R Vours
Cet L] mope/syne anD f— 1 G - y Sy
1nF ?gok o A4TuF R '— Ry Rpo 200mA
f=200kHz X5R S 0.012Q 19/5 13,2(
*COILTRONICS VP5-0155
(PRIMARY = 3 WINDINGS IN PARALLEL) 10k
AN
08 L
0.1uF

1H

1871 TA0G

LIPS i

o laRiiae) ik L]
LT*1619 R A PWM £ i 2% 300kHz [l E 4% ~ F+ £ ~ SEPIC ~ A mibgity
LTC1624 HL MR, DC/DC #5528 S0-8 %% ; 300kHz TYE#I= 5 F&JE - FHIE - SEPIC £544 5
Viy ik 36V
LTC1700 6 e o 0 L L ¥ [0 25 T e R ) R K 95% o ATFEMRZE 0.9V A% AFLIE 451 T #1F
LT1871-7 Ta ki A0 BB 4% il 2 TETERMERFE > 7V MR 36 3h - Hif B s i
LTC1872 % F SOT-23 3% 7+ FE AR et AT HA fH H ERLIR - 550kHZ [ E IR - B
LT1930 1.2MHz ~ SOT-23 3% {9 7t FE R As e i L R A5 34V 0 2.6V < Vi < 16V » £FI5 8%t
LT1931 1.2MHz ~ SOT-23 $F 25 1) iy HH AL e 1E# it DC/DC A4 » #FI5 Rt
LTC3401/LTC3402 | 1A/2A 3MHz [&] 25 - & A5 5 2% BRI 97%  WR/NERILIT R 0 0.5V < Vjy< 5V
LTC3704 1E % 17 DC/DC # i 4s JoTe LR > B A R P ] - 50kHZ 2 1MHz
LT3782 Wi TFE DC/DC i # 6V = Viy = 40V - 4A M 9K 5) - 150kHz & 500kHz
1871fd
& j] ;‘K 0807 * HONG KONG
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