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KEHTTRR (525 HAE 20% % 80% 2 [8]) © %4 A 7]
HEHR - NEHAPEN I - FA2EE R 2748 T
YEMR 2 2MHz - X EW 7/ KRR R ET
IO T B A B IRZE(.6MHz) - TR 81
f91.25MHz TAEH » 78 1.8MHz PA_E 1 6 25 i 7
/AN B R TERGE I R 25 % E o AR B 1R
e T SCARAE I P BB ASH I M W B4 A < SR
e T SR ARAE LR A e i A B /N T %6 H P 9 6 £
I o B ) L RSB A BB IE B X A [« TR IAE HR
ERERHEAME RIS Z 7T > 20 WMz B g
KU T R BAE T A RE M T8 - “N T8 19
(Application Note 19)” A H £ 3¢ TR ME G Y
FEAMHE -

(s RS

(5] B A 8 BT 56 — B > 7625 8 A 2t b
fR o DUAEI R AT ~ ORI R RE - vk
RO FFRIY BT B ) TE ARG -
T B IR B R AR S > A S BTN T 5%
FEL 7L 3E8 5 20 RS T R TRTRE o 0 R L O B 3 2 /N K
LYt 25nH HYELAT AR © 7GR - 1%
B LR A — AN B I LTL765 FF IR A SOOI = 24
TARAERE i FL A A RIS - AR AR > 14
RUEAE LTL765 3™ A2 1A LI T AE 3k P 45 0 B
KAUEME - FEX —IF S HLEE T 1 B 1% — 3P A
RIABT AJZ-F AR R 5 R A% P -

r 1
1 LTI765 i

iy L

N oo W o~ — 5y

HIGH
i Wy B3 FREQUENCY

A 01 o1 == [ioa

CIRCULATING
PATH

|||—

B 5« BT S
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LT1765/LT1765-1.8/LT1765-2.5/

LT1765-3.3/LT1765-5

IS S
D2
CMDSH-3
INPUT ﬁ
15V
. 018CI2:
47uF i L1
CERAMIC__?E Fioe ] | 27uH oUTPUT
Vin Vsw v 3.3v
LT1765-33 25
OFF[ON—] SHDN FB
SYNC GND Vg
—I—CC <

ot
L 01 4TF
22 f B220A | CERAMIC
L

= 1765F06

MINIMIZE D1, C3
LT1765 LOOP

L] KEEP FB AND Vg
Gg  COMPONENTS AND
TRACES AWAY FROM
HIGH FREQUENCY,
HIGH INPUT
COMPONENTS

PLACE FEEDTHROUGHS

UNDER AND AROUND
GROUND PAD FOR
GOOD THERMAL
KELVIN — CONDUCTIVITY
SENSE
Vout

6 : SLRIRY AN £k (A2 T2 Pel)

Ve A1 FB JTiF R 1% AT REIT BT S MITH 259 1, o
LT1765 #) 51 BHEFIEB T BB % BRI MR » X
LOT0F (42 b A5 T 5 FRLALEE %00 7 ANaX R
2 T ERG E MR 2 B IR 3 ) U U O (] -

2 AR AT A APH A WS RO - BRER AT
s GND 512 LT1765 B 5 A — SR -
K NS S N BRI do o A > X T DU R B AT
HELRAIE 010 (EF o WG 4 SURR R AT 3 2
St A 1 PABEL T e AR Ak AL BE - £ LT1765 Y Zh AL
BHRE Sy o HCSCHL I R TR 5 0 At 2 ] A R
FIREZ RIS - [RII - ASRAE LT1765 A 2MA
AT B ) B AL 12 1 S0 T A 2 6 Bl el /N AL
P Tl HOE T A - 2R PCB it
LT1765 B2 H9 ARG 2 A0 B — A Y- 1 2 2 B o
E o2

it 5

LT1765 3 )5 H i S 3 FERUA U DR IR © JF% DC
e ~ IF3 AC HUFE ~ Th25 FL i FL O B A T 5

T o N A ARSI SRR TR O o XA
A BUE L TARET - W ENTARRN AR E
LEN e R RV E

FFIAFE -
2
Pey = RSW(MS/T”W + 17nS(IOUT)(V|N)(f)

Vioost = Vour BRI FH28 FAGEHFE

Vour? (|0UT/ 50)
PpoostT= ——F——
Vi

PR HFE ¢
Pa= Vin(0.001)

Hrp e

Rgw = FFRHM (=013Q » 7EERE)

17ns = FF 5 FLL/EL e [ s+ B0 194 S8 25 st )
f = FF R A%

1765fa
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LT1765/LT1765-1.8/LT1765-2.5/

LT1765-3.3/LT1765-5

B S B

241 0 2 Viy=10V » Vour=5V R Ioyr = 2A B :

Paw = (0131(5)2(5) +(17+1079)(2)(10)(1.25  106)
=0.26 +0.43 = 0.69W

(5/%(2/50)
10
Pa = 10(0.001) = 0.01W

PgoosT = =0.1W

SVETIRE Pror K 0.69 + 0.1 +0.01 =0.8W ©

LT1765 (49 16 5| TSSOP #5547 #ff 25 iy 1.
32 N2 B0 TP AR B 77 AE B R2 i £ 05 T 1R
SRR AP - R LY 45°C/W » £
TR BECFARS - AP 110°C/W » X T HREE4S
it 0 jcPAD) = 10°C/W = #1PH 3 B2 £k ARt R
JE o TR IR R o U IS 2 PR B fE
I ERIRE LT BRI

Ty=Ta+0ya (Pror)
AL ER » BEACAEMHT A3 R AR 2
P -

(Ve)(Vin = Vour)(ILoan)
Vi

Pbiope =

Vi = ZARE BB E (& TR 2A B 0.5V)

(0.5)(10-5)(2)
10
TR WK Y I R A RACR B
(R o — AR ~ Vi BRI A% AT
BB L ES A
SR A 1 SR 0 2 35°C/W = FEFREERLRE W
25°C WFAL >

Pbiope = =0.5W

Ty =Ta + 8a(Pror) + 08(PpiopE)
T, =25+ 45 (0.8) + 35 (0.5) = 79°C

ik 1 R ik

IR BRSO RE A > FTRAR T SYNC 2
GND 5| IR BT 7k  SYNC 5 JI7E R i 3
N BB T H JEAEMEAR A HE - I LB I B A9
it gk o JLAUE DU B IR E D 40k - IR R KN
0.16%/°C = #3& 7l IR #F (9 I 8 77 i ok 45 7n ik il
fE o

AR

FEHEAT AR 0 R (9 B3 70 B LUAT - F LT
1918 —— LB AR AT Lo 2 > R Y RRE Ml - L
BT R RURRALL LB AN - 37 ST R 1 A Y
JE” oy o HBURE PRI ARG # WA AR A &
A FEL AT/ S 2R AR R B AR R - AR Ve
IR — DR ABRIT KRR A E L - S5
G M A 5 IR BLAE ST L RE - 2 X 2B )5
o oA R AR AT AR AT I AR E MR A
AR REE -

LT1765 R LA A # ] - X e TiF 2 5H
AR SR ARFE R HEAR RS T PR AN 7 T 7
BLTEHE IR B P A A (9 S AL T RUE LT1765 %
JERTA g B ~ — MREFCR G — IR -

LT1765

CURRENT MODE Vsw
POWER STAGE OUTPUT
gm = 5mho ERROR <
AMPLIFIER Sk

GND

<
~ FB _ _| TANTALUM _CERAI\MC_

85(ng =h | | | 1

1 wmho 1 [ 1
500k + 1.9V 1 ESR | | ESL 1
I+ | |

Ve = 1 I I

1 1 |

|
|
B

1 >

< | SR2

<2Re >

C <
3 . T F
I C 1765 FO7

VVv

F

Pl 7 ¢ Ao o A5 2R

1765fa
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LT1765/LT1765-1.8/L11765-2.5/
LT1765-3.3/LT1765-5

B A5 B

P 8 F7m R — 4> 330pF Ve HLAS#R Al — > L
1OOWE H i L PR ¢ ) B8 PR ERE R S, Mgz plg AR JL
TAA E -

IRZEUAK A -

1 gm F1 Ry 1552 DC #8725 = 850u 500k = 425 »

A Cp Al Ry B e MR AR = (2 » 500k * 330p )~ =
965Hz °

HT Cr 1 g 5 5 B 140 38 25 4513 = (200 © 330p » 850u7)!
= 410kHz -

W
HH gm A1 Ry (B E 4 5Q) i DC 25 =55=25°
B Cour Al Ry W SR = 2m » 100u » 10)7 =
159Hz -

1 Cour Fl gm B BRI 25 4732 = (200 © 100w » 2.571)!
=8kHz -

7 AT

A Cour Fl Crsg BB ZE SMIH = 2n ¢ 100p « 0.1)! =
15.9kHz

P 48 i FLZS 2% A9 ESR PR AR Y B SRR A E
YEHEAERE A o MR A T ESR EFH K
MEAFS  BHESL B#EETEEM - B114E
1MHz #| 10MHz WM3EEFTEAL — 60 - WA ILE
S AL Ve WS B EEEM o — 4> 2.20F 1
B R AT DL — p, o

80 : : 180
Vour=5V
Coyt = 100uF, 0.1Q
60 Cg = 330pF 150
\ Rg/Cr=0
ILoAD = 1A
) N o0 120
= 2
g \ PHASE| &
= 2 9 m
= S
° \ N g
0 \/ /\ 60
GAIN
-20 \\ 30
—40 0
10 100 1k 10k 100k 1M

FREQUENCY (Hz)

1765 F08.

Pel 8 = FEPRIR i

AR B B ALY o ¥ — A (Ro) 5
M RS 2 EB DR SR AT DL R N — N o 2
Re (B3I - BEASTI A F S0 - HEMAEE
YZAEA PR & o 25— > i A A ESR F £ —
ASKAE Re AT RERH ISR BE 3 25 19 — [R1R P - 85— > 1
SEIRE H0 35 FETT AR I A R 5 IR B > Fd 4
WX Ve 51 IS SR 8 KT 0 51K 1S
PRV ATEE 5 2 L 2 BhfE - XTERH B RER
2B - HTERENESNE RS - /M5 AR
SR R  GUARFRE > ATLATE Ve 5 3 —A4~
BOMYHZAES (Cp) > DUBETEE 0 1/5 FFRBUERATE
J— M (15 Re = ~ 5k » Cp = ~ 100pF) »

2446 A P R E IR+ R SETE I A B R
He > BT BE T B 4R A o I 0% B A0 AT o] i 25
o 0T i R P AT M DA AR B R B 9 R el
T ERE -

oW A o P i R e 8 R i

T ARG S HRERN RS o n—
FLA A2 3 P U P45 A P P AL R Ve > FE A
W I > LTL765 Ff i mT DA J5 & FLIRZER; © 1%
FMT 0 SW S g e Vi 5 - 2k
SHDN 51 T3t - WA 6uA KISEBTHLEZ SW 5]
JA MG £ LR o 7E SHDN 514k F & iR 7
I > LT1765 H¢ 8 #6 1mA YRS TAERHL « Vin 51
0 2o 18 P IR 45 A (T A i A e L 9 LAt T - 2
XK T 10mA 305 i A AT YA 2 - T
BRI — AR TR B9 FiR - AT
XLz R o S A H P R R AT AR AE Vi 1948
XK BEME L -

FLA L A 2h i B e e e

TR ) 20 7 2 v i A PR T i B AR
TG © B 10 JT 7 B R 2 7 S5 Sl IR 1l i L A
dv/dt e > 2RI AAR A FCARE S © BIATR3 ~ R4 ~ Css
QL A e IR e i i — AN LY Z5 4 - B it T4
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LT1765/LT1765-1.8/LT1765-2.5/

LT1765-3.3/LT1765-5

A N s
CMDSH-3
0.18uF
18y
MBRS33073* e s
et D ’Jr Vi Vw Tm 3.3V, 2A | ALTERNATE
S 83k LT1765-3.3 SUPPLY
k SHDN FB
SYNC GND Vg
S: 28.5 :l:zzuF +2.2nF Tupsm :l:4.7uF
- ONLY REQUIRED F ADDITIONAL LOADS ON THE INPUT CAN SINK1oma
P9 3 6uA S I iR L i A DU L I AR 4
o T RLHGR RS o Rk T RO 32 K
o FRRLIUN » ORI LU R 22 - BOE S
BOOST ouTPUT KT S B 2 s e R
lN:)lZJ\I r Vin Vsw — ?X
3t LT1765-5 b
2.2pr__D —| sHon B Xﬁiﬂ'}%ﬁ%
T 1% ; Pl L1 A PR P — He M T A LI SV A7 SV
= T % s it o B R 9 9 A R SRR b FUR — A ifE BH
S300F "I Electronics LA AP NSE4L - SV i Hh A9 90 Myt

D1: UPS120
= Q1: 2N3904

Pl 10 = Bl i85 3 i B e 4% 2

BTt QU - il Ve 5IRIR AR T SC LT T 72
i O AE R — A E B dv/de o B bR R A2 gt
Css HUHLL#E ] - Css o1 R4 F1 QLAY Vg BTHE © —
H g E AT ROIRZS - QLCH] - BB IF IR IE# T
B » R3 FSRXT Q1 A9 HAR 42 A PR 1P

(R4)(Gss)(Vour)

ETHI T =
Tt 1] Ver)

R B 10 Bros iy %E

(47 «103%)(15 + 1079)(5)

=5ms
0.7

EFH =

TSR SRR > TSR] AT REAE 100ms (195

— AFR U 1 R B S 4 2 - FEIRCE C4 MG LR
“SVIHRTNE R 202 — AR ~ FBE 2R A28
(1 SBLRAL » C4 #a i — 1~ SEPIC (PR 7] 45 FEL K
) AN SR SR R TR WD LI
SO o WA CA R ol T TR RS & 406
LIB LAY f IR AR LIA & &AL - C4 $2 4
—AMEBEEES - ATAE LIB b g — A X4 14 L, 48
W > B TRERE S o 7E— A R o
FFOC MM > BRI RE B A B TE L1A
Ho ROMIGET LIB HA B o 7EFFSC AT - B
Bl SRR L1B > -5V Bkt -
CA YETF o LM BIEDK: LIB BLoA1E - RS >
REETE L1B 1 C4 L8 - TEFF R CWTRT - A 6K TE
L1B 1 C4 i RE R ABIL LG -5V Bdk - XK T
L1A F L - FF4 L1B 9 HL I TR M T I 2
SR o AR MRS o S R
T ES R R IEEA 100 (Design Note 100)”
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LT1765/LT1765-1.8/L11765-2.5/

LT1765-3.3/LT1765-5

B A5 B

D2
CMDSH-3
]
c2 L !
0.18 F—|—
BOOST L1A*
INPUT Y Y OUTPUT
12v Vi Vsw 0 5V AT 1.5A
LT1765-5
—] SHDN FB
SYNC GND Vg | a7ur
3 — 63V
29uF Re CERAMIC
o 3.3k d
25V o o D1
- CERAMIC p— f

C4

1

1=

4.7uF

el L1B* 63V
CERAMIO CERAMIC
o ouUTPUT
* L1 1 A SINGLE CORE WITH TWO WINDINGS A -SVIAT1.1A
COILTRONICS CTX5-1A 3 -
T IF LOAD CAN GO TO ZERO, AN OPTIONAL
PRELOAD OF 1k TO 5k MAY BE USED TO
IMPROVE LOAD REGULATION
D1, D3: B220A
Bl 11a @ XUl 58 8s
RRAESERENXR
1200
1000 /

£ 800

(=]

3

S 600

>

ul-’ /

Z 400

= /

200 /
0 —1
10 100 1000 10000
5V LOAD CURRENT (mA)

1765 F11b

Pel 11b : WU tH L 8eay G il i)
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LT1765/LT1765-1.8/LT1765-2.5/
LT1765-3.3/LT1765-5

LY HIER

OUTPUT
—9VAT 1A

D2
CMDSH-3
]
c2 L 1<
0.22 LF—l— U
BOOST 3uH
INPUT ~A
5V Vin ui VoS =
—] SYNG LT7655 B =
—{ SHDN
A o
G Ve V'Y g;ZOA —— 10uF
o —T— 6.3V X5R
CERAMIC
—d— 2.2uF Ce
—T 16VX5R | 1800pF c
CERAMIC Rc < 100pF
2.4k |
OUTPUT
' ‘ 5V AT 1A
L1: CDRH6D28-3R0 —
Pl 12 : IEZ K S e ey
D2
CMDSH-3
1€ INPUT
co L ! -5V
0.22uF u
BOOST | 2.5uH
Vin u Vsw o Y'Y
%7 — SYNG LTI765FE  FB
—] SHDN
a
S D1 o
& ko A upsio oo
c3 h_l L 6.3V X5R
L oo Ce 1%ﬁ 3 6421
—T 16VXsR | 4700pF o S
CERAMIC Rc < 100pF
6.8k |
L1: CDRH5D28-2R5 v
BOLD LINES INDICATE HIGH CURRENT PATHS

(GRRREPIIR ST

1765 F13
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LT1765/LT1765-1.8/L11765-2.5/
LT1765-3.3/LT1765-5

Bt o6 4 g

FE ¥%
16 31I%E TSSOP #1% (4.4mm)
(£% LTC DWG # 05-08-1663 »

R 1L it BB)
4.95-5.05*
(196 - .204)
38
+_nooooooo e
e 16 |1514 13 12 1110] 9
alilalshalskila
6.60 +0.10 EXPOSED ‘
PAD HEAT SINK o e
4.50 £0.10 i onBoToMoF | N \ T
PACKAGE + | 3.0 6.25 - 6.50
l 0.45 +0.05 [ (118) (246 — .256)
Y Tl \ y
77|]|]|]|]q]q]|]|]1.05:0.10 T
Ny j
0,65 BC HHEHHEH v
RECOMMENDED SOLDER PAD 12345678
1.15
430-4.48* P vren
‘F (169-.176) H‘ ('I(\)/l?f)
0°-8°
e o -
_ 0.65
0.105-0.180 (%28__00-;2) »‘ ‘F f (.gzs%& -~ 0.05-0.15
{.0041 - 0071) {:002-006)
0.195-030 _ |<— FE16TSS0P 1101

(10077 - 0118)

NOTE:
1. CONTROLLING DIMENSION: MILLIMETERS
MILLIMETERS
2. DIMENSIONS ARE IN (INCHES)
3. DRAWING NOT TO SCALE
*DIMENSIONS DO NOT INCLUDE MOLD FLASH. MOLD FLASH
SHALL NOT EXCEED 0.150mm (.006") PER SIDE
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LT1765/LT1765-1.8/LT1765-2.5/
LT1765-3.3/LT1765-5

B % i &

S8 k%
8 SIEELNS AL (K 150 3E)
(&% LTC DWG # 05-08-1610)

0.189-0.197*
-
(4.801-5.004)

8 7 6 5

H 837 |

0.228 -0.244 0.150-0.157**
(6.791-6.197) (3.810 - 3.988)

l

L
~ [
w[1]
=[]

I
: ) (1.346 - 1.752) 0,004 0010
0.008 - 0.010 T
(0.203 - 0.254) 0°- T TYP (0.101-0.254)
T 0,016 - 0.050 } 4
»‘ ‘« 0.014-0.019 ‘ ‘ ‘ ‘ 0.050
(0.406-1.270) (0355-0483) 1 I~ | I (1.270)
TYP BSC
*DIMENSION DOES NOT INCLUDE MOLD FLASH. MOLD FLASH
SHALL NOT EXCEED 0.006" (0.152mm) PER SIDE
**DIMENSION DOES NOT INCLUDE INTERLEAD FLASH. INTERLEAD
FLASH SHALL NOT EXGEED 0.010" (0.254mm) PER SIDE so8 1298
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LT1765/LT1765-1.8/L11765-2.5/
LT1765-3.3/LT1765-5

Bk 88

pike) ik F-ged

LT1370 %% DC/DC Hefieas 42V > 6A » 500kHz JF 3%

LT1371 %% DC/DC Hefieag 35V » 3A > 500kHz JF %

LT1372/LT1377 | 500kHz I 1MHz SRR 1.5A JF L fa fE a4 THERTN Y

LT1374 o RCR B IT AR R 25V » 4.5A » 500kHz FF 5%

LT1375/LT1376 | 1.5A B JEIF Xha/hes 500kHz - AJ A% > SO-8 %

LT1507 1.5A BRI AR R # 500kHz * 4V % 16V % A » SO-8 3
LT1576 1.5A B EIT SR 200KkHz » {i§ EMI g 3k 74

LT1578 1.5A B FEIT K Fa FE 7 200kHz > fi EMI BeifF 70y

LT1616 600mMA B FE T S 25 1.4MHz > 4V Z 25V Hi A > ThinSOT™ #i2%
LT1676/LT1776 | SEkii A JUIH BRI IT e he E o 60V 4 A > 700mA PIERIT 5% > N8 > S8 &3
LTC1735 FCRFES B 0 N HiETRE) 7% &A% 3K (Burst Mode®) TAE - 16 5| 1% SSOP 2%

LT1766/LT1766-5

SEH AU - 1.5A FBERER

200kHz > Vi = 5.5V % 60V > SSOP-16 > TSSOP-16E %}

LT1767

1.5A B EFF KA R4

1.25MHz » 1.5A » 25V % A » MS8 3%

LTC1877 TR b P RS R 550kHz > MS8 > Vi B % 10V > lg = 10uA » 7 Vi = 5V I}
|0U'|‘ % 600mA
LTC1878 [ TR Y 550kHz > MS8 » Vi B % 6V > lg=10uA » 7£ V)y = 3.3V it

lout 2~ 600mMA

LT1956/LT1956-5

G AT 0 1.5A T RRIERE R

500kHz » Vi =5.5V % 60V » A & & 5V » SSOP-16 ~
TSSOP-16E #:f ¢

LTC3401 HATELIE ~ KHUE (1A) » SRINFE ~ W25 3MHz THE Viy = 0.5V 2 5V 2355k 97% TR IR G a4
DC/DC 2 R F 100kHz & 3MHz » MS10 $f %
LTC3402 FRATHLM ~ KELIA (2A) 0 TAINFE ~ [R2F 3MHz TR Vin=0.7V 2 5V » &k 95% 1YW A B4R
DC/DC ##ess JEFE /1 100kHz % 3MHz - MS10 &3
LTC3404 1.AMHz @28 55 [R5 P e fe R 48 BRI 95% 0 100% a5 2 lg=10uA » Viy=2.65V E 6V »
MS8 %24

BurstMode %452} R BEMAETH ©
ThinSOT %42 RIKIREAR

1765fa

20
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