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7 ] FBOR SENSE* 1 FB OR SENSE*
6 |_____1BOOST 6 |———————1B00ST VN E E Vsw
TAB L — TAB 3 — ./ SYNC
IS @) 4—_—_1GND IS Q VY —c\ [} BOOST E 7| OR SHDN*
GND 3 E—Vsw o GND I/ Vsw FB OR
2 | "] SYNC OR SHDN* ) — 1y D\ SENSE* 3 El VC
Y 11— Ve
FGND [ 4] 5] BIAS
R PACKAGE T7 PACKAGE
7-LEAD PLASTIC DD 7-LEAD PLASTIC T0-220 S8 PACKAGE
Jd?%f ;Alcz}f;gkeégfggégﬂo 0.5 SQUARE INCH T = 12676, B = SO°CI, B = 41T SLEAD PLASTIC SO
COPPER AREA OVER BACKSIDE éRo?JND PLANE 8,4 = 80°C/W WITH FUSED (FGND) GROUND PIN
OR INTERNAL POWER PLANE. 85 CAN VARY CONNECTED TO GROUND PLANE OR LARGE LANDS
FROM 20°C/W TO >40°C/W DEPENDING ON
MOUNTING TECHNIQUES ORDER PART NUMBER
ORDER PART NUMBER ORDER PART NUMBER LT1374CS8 LT13741S8
LT1374CS8- LT13741S8-
LT1374CR LT1374CT7 3 CSS_S 3 88_5
LT1374CS8-SYNC  LT13741S8-SYNC
LT1374CR-5 LT1374CT7-5 LT1374CS8-5 SYNC LT1374IS8-5 SYNC
LT1374CR-SYNC LT13741T7
LT1374CR-5 SYNC LT1374IT7-5 S8 PART MARKING
LT1374IR
LT1374IR-5 1374 1374l
LT1374IR-SYNC 13745 137415
LT1374IR-5 SYNC 1374SN 374ISN
37455N 74155N
*0000000FBO0O0OOOOOOODOOODNOOONONOONONOODOONOOOOOSV0000000000000000000-50FBOSENSEDIOOODOO
00000000000000000000-SYNCOSHDNOSYNCOOOOOOOOOOO0OOO00000000000000000000000
gooono
goobobooooT;g2500viybisvdveb1svoooooovosvooooooooog
PARAMETER CONDITIONS MIN TYP MAX UNITS
Feedback Voltage (Adjustable) 239 242 245 \Y
All Conditions . 2.36 2.48 \Y
Sense Voltage (Fixed 5V) 4.94 5.0 5.06 \Y
All Conditions . 4.90 5.10 \Y
SENSE Pin Resistance 7 10 14 kQ
Reference Voltage Line Regulation 5V <Viy<25V 0.01  0.03 %IV
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PARAMETER CONDITIONS MIN  TYP  MAX UNITS
Feedback Input Bias Current 0.5 2 PA
Error Amplifier Voltage Gain (Notes 1, 7) 200 400
Error Amplifier Transconductance Al (V¢) = £10pA (Note 7) 1500 2000 2700 uMho
1000 3100 pMho
V¢ Pin to Switch Current Transconductance 5.3 AIV
Error Amplifier Source Current Veg = 2.1V or Veense = 4.4V 140 225 320 LA
Error Amplifier Sink Current Vg = 2.7V or Vggnse = 5.6V 140 225 320 PA
V¢ Pin Switching Threshold Duty Cycle=0 0.9 \Y
V¢ Pin High Clamp 2.1 \Y
Switch Current Limit V¢ Open, Vgg = 2.1V or Vgense = 4.4V, DC < 50% 4.5 6 8.5 A
Slope Compensation (Note 8) DC = 80% 0.8 A
Switch On Resistance (Note 6) lsw = 4.5A 0.07 0.1 Q
0.13 Q
Maximum Switch Duty Cycle Veg = 2.1V or Veense = 4.4V 90 93 %
86 93 %
Switch Frequency V¢ Set to Give 50% Duty Cycle 460 500 540 kHz
440 560 kHz
Switch Frequency Line Regulation 5V<V)y<25V 0 0.15 %[V
Frequency Shifting Threshold on FB Pin Af = 10kHz 0.8 1.0 13 \Y
Minimum Input Voltage (Note 2) 5.0 55 \Y
Minimum Boost Voltage (Note 3) Igw < 4.5A 2.3 3.0 Y
Boost Current (Note 4) lgw =1A 20 35 mA
Isw = 4.5A 90 140 mA
VN Supply Current (Note 5) Vgas = 5V 0.9 1.4 mA
BIAS Supply Current (Note 5) Vgias = 5V 3.2 4.0 mA
Shutdown Supply Current Vshon = 0V, Viy < 25V, Vg = 0V, V¢ Open 20 50 LA
75 PA
Lockout Threshold V¢ Open 2.3 238 246 v
Shutdown Thresholds V¢ Open Device Shutting Down 013 037 0.60 \Y
Device Starting Up 025 045 0.7 \%
Synchronization Threshold 15 2.2 \Y
Synchronizing Range 580 1000 kHz
SYNC Pin Input Resistance 40 kQ
e 000DDD0DDDONDNONONONDODODO Note 50 V,\0 OO OO viO0OOOOo00o00o00oo0000
Note 1000000000000 DOOOODO0ONOODODO200mvO000 00oooooo O00BIASDDDODOODOODOOOOD
00000000000020mv0000V. 000000000 000000V0 0000D0000V0000000
Note 20 000000 DO00O00ODOONOOOONOONOOODODONOOOOON Note 600000 VinOVewO OO0 00O 4.5 ooo
00000000000000000000000000000000000 oooooooo 00000000000000 0ooo
00000000000000000000000000000000000 0000
00000000000000000000000000000000000 Note 700000 0000000000000000000000000
000000000000000000000 oooooooo 0000000000000000000000000
Note 30 DO DODDDONO0OOODOONOOOONONONOOODDOOOOOON 000000SEN 00000000000 Veu/2420000000
000000000000000000000 Note 800000 0000000000080%000000000000
Note 400D 0DDO0000DDOODODOODDOONOSVOOOODOO0O oooooooo 0000000000000000000000000
SSDDDDDDEIEIDDDDDDDDDDDDDDDDDDDDDDDDD 0oooon

4-262

LY R



LT1374

gooogod

goooooooon

500
450
125°C //
400
= A
E 350 ,
S 300 k> - ~
<
= // ) / /
3 250
> /40°c
S 200 =
= 150 ~
> /
100 ~ e
=
50
0
0 1 2 3 4 5
SWITCH CURRENT (A)
1374 G18
O00000oO0ooooooooao
o
CURRENT REQUIRED TO FORCE SHUTDOWN
400 | (FLOWS OUT OF PIN). AFTER SHUTDOWN, -
CURRENT DROPS TO A FEW pA -
/
£ 30— —
=
Z 200
[ L A
o ~ ~
o)
© 3
AT 2.38V STANDBY THRESHOLD
(CURRENT FLOWS OUT OF PIN)
4
’———/——_
0
50 25 0 25 50 75 100 125
TEMPERATURE (°C)

1374 G04

gbooboooooban

70
60 -
z VN = 25V /
= 50 ~
=
E::J /// IN=10V

40
3 7
> /
a 30 7
s T
(%]
5 20 b
o
=z

10

0

0 0.1 02 03 04
SHUTDOWN VOLTAGE (V)

1374 GO7

gbooboboooobo

65
—

6.0 N
=< \TYPICAL
E 55
Z N\
& N\
> 5.0
[&]
x MINIMUM \
G 45 —
5 N
E 40
= \
[%p]

35 \\

3.0

0 20 40 60 80 100
DUTY CYCLE (%)

1374 G02
goOoooooo
go00o000o0ooooooano

STANDBY
S 236 —
(u5' I~
<
5
3 232
>
= ~A ~A
z = A
g os
2
5 START-UP
& 04
SHUTDOWN | ——T——|
. |
50 -25 0 25 50 75 100 125
JUNCTION TEMPERATURE (°C)
1374 GO5
OooooooooooooOon
2500
I~
\
52000
3 ~
L \\
21500 -
<C
=
[&]
a
Z 1000
o
(]
(2]
=2
&
& 500
0
50 —25 0 25 50 75 100 125

JUNCTION TEMPERATURE (°C)

1374 Go8

ogooooo
2.430
2425
w
Q
<<
5 /
o
S 2420 [———
(&)
<<
o
a
]
o 2415
2.410
-50 -25 0 25 50 75 100 125
TEMPERATURE (°C)
1374 G03
00o0ooooooon
25 ‘
VsHpN = 0V
< 20
3
=
=
o
T 15
=)
(&}
>
—
g 10
o)
(]
=
z
=z 5
0
0 5 10 15 20 25
INPUT VOLTAGE (V)
1374 G06
Og0o0oobpoooooooag
3000 H ‘ 200
— |
PHASE N
2500 ‘ N 150
- GAIN \ -
22000 -t 100 <
g il N
= Ve =
£ 1500 Ro Cout S =
+ - uT H
o Vrg(2x107) 200k 12pF ‘ ¥ g
1000 | ERROR AMPLIFIER EQUIVALENT CIRCUIT HH 0
LI
RLOAD =50Q
500 LL LIl | | _50
100 1k 10k 100k 1M 10M
FREQUENCY (Hz)

1374 G09

LY R

4-263




LT1374

gooogod

gboooooooobo

500

i

400

SWITCHING
FREQUENCY
300

o\

SWITCHING FREQUENCY (kHz) OR CURRENT (LA)

100
FEEDBACK PIN
CURRENT
0 |
0 0.5 1.0 15 2.0

FEEDBACK PIN VOLTAGE (V)

1374610

VourD10vO OO OOOOO

VOUT =10V
S~ L=20pH |
\: 10pH
40
= N
o
35 \\
3.0
0 5 10 15 20 25
INPUT VOLTAGE (V)
1374 G13
BOOSTO O OO
100
DUTY CYCLE = 100% /
90 /
~ 80
<<
£ 70 /
= /
s N
3 50 /
=
o 40 7
~ /
8 30
)
20
10
0
0 1 2 3 4 5

SWITCH CURRENT (A)

1374616

Kool My is a registered trademark of Magnetics, Inc.

25

THRESHOLD VOLTAGE (V)

FREQUENCY (kHz)

CURRENT (A)

goooooooon

550
540
530
520
510
500
490 [
480
470
460
450
-50 -25 0 25 50 75 100 125
TEMPERATURE (°C)
1374 G11
VourD3.3VvODOODODOO

45 ‘ ‘

\ L =20pH

A\ L = 10pH

—
4.0 L=5pH
35
VOUT:3.3V
3.0
0 5 10 15 20 25
INPUT VOLTAGE (V)

1374 G14
veOOOoooooooo
goooooo

14 T T

SHUTDOWN
1.2
1.0 P~

\
\\
0.8 ~
\
06
0.4
50 -25 0 25 50 75 100 125

JUNCTION TEMPERATURE (°C)

1374 G11

sv0b0oo0oooooo

6.4
6.2 ———
MINIMUM
< 60 STARTING —
v \VOLTAGE
2 538
2 \
=
— 5.6 [~ MINIMUM —\
z RUNNING \ \
£ g4 | VOLTAGE -
5.2
5.0
1 10 100 1000
LOAD CURRENT (mA)
1374 G12
Vour 5vO OO O OOODO
45 ‘
t\\l_:dﬁ)pH
T —
\\L: 10pH
\ [ —
4.0
< \
=
= N L=5uH__ |
w \
& —
=]
(&)
3.5
Vout =5V
30 ‘
0 5 10 15 20 25
INPUT VOLTAGE (V)
1374 G15
gooooooood
1.0 = ‘ ‘ ‘ 20
7VOUT =5V, V)y =10V, oyt = 1A 12
‘ 8
| o
\\ TYPE 52 14 8
m
o1 ™~ _POWDEREDIRON |, T
s N Q
e N > 12 4§
A M~ Kool M 08 =
o \'\ =
-
w =04
x PERMALLOY g
©0.01 u=125 —02
" CORELOSS IS \4., — P =
| INDEPENDENT OF LOAD 0088
CURRENT UNTIL LOAD CURRENT FALLS e
L LOW ENOUGH FOR CIRCUIT TO GO INTO — 0.04
DISCONTINUOUS MODE
0.001 ‘ : ‘ : 0.02
0 5 10 15 20 25
INDUCTANCE (uH)

1374 Go1

4-264

LY R



LT1374

goog

FB/SENSED DO UOODOOO0OCOD242v0O00000O
gbooooboobbgooboooobooooboooo
goobooooboboooboboooboboogo-sm o
O0oooboboboOoOO0oO00OoOoonorBOOOSENSED
goooooosviooooooooouorBOOUgg
gbboogo3aobooobooooboooooolyvo
gobooobooobooboboobobooobooglsy
ggooooooooboooooooogobobooogo
ggilivobooboooooooobobooooooo
gooooboooboobooooboooboooo
gbooboboooboobooboboon

BOOSTOBOOSTU D O ODOOUoOoobOOoOoOooooo
U0oo0oboobDbO0OONPNODDOODDOODO
gooooboooboobooooboooboooo
goooobolsvooooooobooooboooo
goobooobbbooobbbodgrETOOODODO
oovQUduobobbOOoOoOobbOoOoOoobobOoOoo
0000000 bb0o0ooooobobOOnsy%
gobooooooo

vy OooooooooONPNODODDDODOOOOGOoog
googogBlASOO0OO0OOOODODOODOOOOOOO
U0o00o0b00b0bO0o0obo0o0obOo0boDbDONPNO
OOooooooO0ooOoooOoooooDoOdyato oo
gooooboooboobooooboooboooo
gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
Oo0oO0oDD0O0O00000O0ONPNOOOVeDOOOO
googon

GNDOGNDOOODOOO20000b000obogoon
gooboboOo0oooeNDOOOODDOOOOOoOon
gooDooO0moooObOmOoooboIicoeNbOOon
gooooboooboobobooobooboboooo
go0oDboboO0o0oOooooeNDOODDDbDOO0OOooon
gbooooboobobgooboooobooooboooo
gooobobpboooceNDbODOOoOooobobboog
gbooooboobobgooboooobooooboooo
gbo0ob0oiiooobooooeNDOOngoonoon
o000 0OOEMIODOVswOOoOGNDOODODDOOO
gbooOoooeNDOOOO0OOO0OODOMm1onsg 0 O
gooDbobOOo0oOooooeNDOODDDbDOO0OOooon
goooobooobooboboooboooboooboo
goobooooeMioooboboooooboooooo
goooeNDOOOO0OOO0OOOoOOooDOoboboon

Voo UOOODODDODOOOO0D0OO0OOOO0OOONPNODDDOO
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gooooooooboboboboooooosvoon

SYNCIOROOOSO-80 000000 MMISYNCOOOO
0000000000000 000000000OO0OO
0000000000000 000000000OO0OO
O000D010%009%% 0000000000000
0000000000000 00IMHzZOOODODOOO
O0D0-SYNCOODOOODOOOOOODOSHDNOOOD
00000000000000000000O0O0O0OO
000000000000 0000DO00OOn

SHDONO OOOOoOOOoOOoOoooooooooooood
oooooooooobobboboboboopA00OO0OQog
gbooobooobboooboooboo200bo0oon
gooopboboobobbilioooooooboobooboboboo
goo238vODoOooobooooooilogooooooo
ooo0o0o0oO0oO0ooooooobobobooboobooboo4avob
goooooopopb238svo0ooooooooooa
gooboooomuvocmoooobooooooo
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gboooooooobon

VOV Oooooooooooobobooooo
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
gooopoboobobobbbobob200b0bobobObbObOO
ggooooobobbooooooooobooboovd
goboboooooobobboogo2voooboboOoooo
gooboooooobboooooobobooooon B
gbooooboobboob4amAODOODDOODOO
gogno

BIASIDSOOOOOOOOMOIOBIASOOOOODO
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000003.3V000V,020vO0
VourD 5VO 00 O lgyrd 25mAD 000 0 0 10%0 0 O
0ooooo

L] TECHNOLOGY

4-265




LT1374

gooobd

LT13740 0000 0000000 @moomoog
gboomoomobobbbboooboobobooooobo
gbooobooobbooobOoo200boooogoon
ooo@moboooooboboooomobobooogoo
gboooboobboobooobobooooboon
goboooboobomouobooobROOO0ODOOO
gooboboboobbb@oooooooooobboboo
goomooooooooooooooboobboo
gbooooboobbomoobobbbooobooobo
o0mobooobooobooobmooobooobo
goobobooobbmooooooobooboobooboboo
gooboboooobobobooom™mooooboobooboboo
oMoboobobooobooboboobooobomm
goobobooobbmooooooobooboobooboboo
gooboboooobboboooooomoooboboo
gooopboigeccoboooooooooomoboobooo
goo0o00omoboboboboboboboboeoen
gboobooooboobocooboooobooooon
gboooobmooobooooeccoobbuoobo

0.01Q

gbooo0@mobooomoboooooooobooobo
gbooboomooboboobgooboobooobooo

LT13740 0 000 00000D0O29v0000DOOO0O
ggooooooooboooooooogbobooogo
oooo0oooobO0ooooobOoOooooDboBIAS
gog3voooooooooooobbbooogog
gboooobomooboooboboobomooobo
gbobO0oooooooBlASODOOOOCODODOOOO
gboobooboooboobooobooboooon

BooST OO OUOOOoOoDOOOoOooooDboOoooo
gooooboooboobobooobooboboooo
gbooooboobobgoobooboooboooboooo
gbooooboobobgoobooboooboooboooo
o200 oooooobooobobbboboo
o0o0o0o00o01oooooooooooooea2ssvo
gooopoooooboobobbiwoobbooboobobbobbooo
goo4vOOOoDoonooobooOoOoDbO

ineut [ T -\
CURRENT
SENSE
2.9V BIAS INTERNAL
Bias* [ recuiator Vee AMPLIFIER
VOLTAGE GAIN = 20
F 3
SLOPECOMP  }—» — ] soost
— 0.9V
500kHz
SYNC > s .
1 OSCILLATOR CURRENT Rs | oriver SOWER
COMPARATOR FLIP-FLOP »|  CIRCUITRY SWITCH
SHUTDOWN 3K R
COMPARATOR Yy
- O vsw
FREQUENCY
SHDN D_ ] SHIFT CIRCUIT
FOLDBACKl
CURRENT M Q2
LIMIT
CLAMP
- [
LOCKOUT
COMPARATOR ERROR +
1 I:l Ve AMPLIFIER
T 2.38V Om = 2000uMho I 242V
* [ e
*BIAS PIN IS AVAILABLE ONLY ON THE S0-8 PACKAGE w7t 0
01.00000

4-266

LY R



LT1374

guobobgooon
ugoooon

LTI3740 0 FBOODOODDODODODODODODODODOOO
gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
gooooobobooooooooooborBOOOO
gooooboooboobooooboooboooo
ooooO00oooobobOOsvOoUoOoooLTisr4-50
O0ooooboboOOrFBOOOSENSEDODODODOODOO
gbooboooobooboonboo

FBOOOOOODODOOOOOOMMR2000 MM AO?20
OMskQO0000RIODOODOODOODODOOOOCOFB
ggooooooooboooooooogobobooogo
O0OR205kQO 0000020 0000010000
goddoooooomwbooooooooooogg
gbooooboobbgooboooobooooboooo
gboooobooobooooon

RV ~2.42)
S 242

R1

01.
OUTPUT R1 % ERROR AT OUTPUT
VOLTAGE R2 (NEAREST 1%) | DUE TO DISCREET 1%
V) kQ) kQ) RESISTOR STEPS

3 4.99 1.21 +0.23
33 4.99 1.82 +0.08
5 4.99 5.36 +0.39

4.99 7.32 -05
4.99 115 -0.04
10 4.99 15.8 +0.83
12 4.99 196 -0.62
15 4.99 26.1 +0.52

uboboooboogond

gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gbooboobooobmmooboobooooooo
obooobooobomoobooobooooogilc
gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
ggooooooooboooooooogobobooogo
goobooooobboooobboooobboogoo
gboobooobooms3AlDbooooooooDon
O000LTI37400006ADODO0ODODOODOODO

LT1374 TO FREQUENCY

SHIFTING

1.6V —L:Ql

——

ERROR
AMPLIFIER

R3
1k

Vsw
OUTPUT

P
5V

R1

R4
1k

) £
/1

\4

TO SYNC CIRCUIT

R2
5k

1374 F02

g2.00000000000DO0DOO0O0O0OO

4-267



LT1374

guobobgooon

OO0OOobDOoOosookHzOOOOOoOODOOOOoOoOoOd
goobooooobboooobboooobboogoo
gbooooboobobgooboooobooooboooo
goooobobobobooooooooblvbooogg
o000 obooooobuobooobonDoon
gmobooooooooooooooooboobboo
gooooboooboobooooboooboooo
gbooobobooboobooboooobo

LTI3740 0 000000000000 DO0O0ODOO0
goooobooboblyvOboooboooobooooo
gbobobOoboooboooooza2n2uvednon
gboz2ivOooooooooooooboooboooboo
gooooboooboobooooboooboooo
goooooooooooiicooooooooooon
gooooboooboobooooboooboooo
gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
gooooboooboobooooboooboooo
goooooobbooobobbooooons»wuoooo
gbooooboobbgooboooobooooboooo
gooooboooboobooooboooboooo
goolsvooooooooboooboobooooobo
gbooooboobbooboooobooobooobo
gooooboooboobooooboooboooo
goooobobbooooooooobLTisvsboogo
goooboooboobooobogn

gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
gooboooooobobo20nbboooQuooobo
goooooooooooooorBOOOIVOOOO
00000 uibOboUObOOOOsSkHzZipnAD DO ODO
gooooboooboobooooboooboooo
gbooomobooobomuoooooobooobo
gOoO0OrBOOOOGVOOOOFRFBO OO DO 150pA0 O O
0000000000000 00DOMmMRpy=4kQ M
gooooboooboobooooboooboooo
ggooooooooboooooooogobobooogo
gooooboooboobooooboooboooo
gooooboooboobooooboooboooo
gboooobooboboobobogoobobooobooooboo
gooooboooboobooooboooboooo
googooo

uboboooood

oooobobboo0oooooobobbooLTisvabog
goooooo@mipmoooooobooooooo
ooos0%UoboDDD0O00OoDbCeI O45A00
sl ooonobooonobog37rA0 00D OoOoon
gbooboooboboobobooboobooboon

Ip0 4.5A1 DC <50%0 0 00O
I,0 3.210 5.98] DCIJ 6.76] DC[H 50% <DC <90% 0 0 O

DCOOODO0D0O0DOD0O0 DD Vour/Vi
00 VourD 5VO VO 8VO 0 0 0 0 O DCO 5/80 0.6250
0ooQ

lswavasyD 3-2100 5.95(0.625)00 6.75(0.625)20 4.3A

LT13740 000000000000 ODOOO0O0O0O0d
gbooobobooboobooobobooboooboo
gbooooboobobgoobooooboooboooo
gboooobooboboobooooooboooog
ooLTi3740 000000000000 ooODOboOO
gbooooboobobgoobooooboooboooo
gbooboboooboobooobooboooo

gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gooooboooboobooooboooboboooo
gooodoobolr2oooooooocbooooooo
00000000000 00oOooooRby200000
god

IOUT(MAX): I — (VOUT)(VW - VOUT)

oooog *t Z(L)(f)(vmj

ooooooLg33pHb oo

(5)e-3)
2F3.3+107° 500+ 10°Hs)

VO015vOOOODOOODO00000033% 0000
00 1,045A0 000000 loyrmaxy0 0000000
o000

IOUT(MAX) =43~
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(5)(25-5)
45-

2%%.3-10‘6E%§oo~1o3E{15)
=45-1=35A
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000 00000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000

VOUT(VIN - VOUT)

| =1 +
SW(PEAK) ouT 2

gooooboooboobooooboooboooo
goooooooo

(e )

lout(max)=
2(VOUT (VIN —Vour

gooooo

00 L0 1.2pHO VourD 5VO ViyuaxD 15V0 0 0 O

(4.5)2 00+ 10°H4.2 10 H15)
2(5)(t5-5)

gbooooboobbgooboooobooooboooo
gbooooboobbgooboooobooooboooo
gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
gbooooboobbgooboooobooooboooo
gooooboooboobooooboooboooo
gobooooooo

lou(max) =1.82A

uboooooobooooboooooo

ggooooooooboooooooogobobooogo
uHO o 2opHO OO 00O0O0OO0OO0OO0DOOOO0OO0D0ODOO
ggooooooooboooooooogobobooogo
oooooooboooLTdoooomooooon
45A00 0 00O0ODODODODOObOObObODOOOO00Oa
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
gboooooooobon

gbooooboobobgoobooooboooboooo
goobooooobboooobboooobboogoo
EMIDDODDODOOOODDODO0OO000O0O0000000000
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gbooboooboobog

1. DO0ooboboooooboooobobopHoo o
goooooooooobooboobboboobbobooo
goooooooooobooboobboboobbobooo
ooLTi37v40 00 0oooobboooooooo
goooooooooobooboobboboobbobooo
goooooooooobooboobboboobbobooo
gooooooooobobbooboboobobobbobooo
gobooobogoobogooswooboogooo
goooooooooobooboobboboobbobooo
goobooboobooboobooobbooobo

gooooooooobobbooboboobobobbobooo
goooooooooobooboobboboobbobooo
goooooooooobooboobboboobbobooo
goosAlbDDbOOos5AD O OOODO4s5A0 0000
ooooooooboooogoLTi3rddononon
goooooooooobooboobboboobbobooo
gobooobooboobooboogon

2. 0000D0DOOOOOOOO0O00O000000oOa
gooooooooobobbooboboobobobbobooo
goooooooooobooboobboboobbobooo
gooooooooobobbooboboobobobbobooo
gooooooooobobbooboboobobobbobooo
goooooooooobooboobboboobbobooo

4-269




LT1374

guobobgooon

gooopoobobobobobbbboboooooogao 02

gooopooboobobobbbbboooggogg SERIES | CORE

0000000000000 o0o0oooooooon VENDOR/ VALUE| DC CORE RESIS- | MATER- |HEIGHT

000000000000 00000000000 PART NO. (UH) | (Amps) | TYPE | TANCE(Q)) | IAL (mm)

000000000000 000000 Coiltronics

CTX2-1 2 4.1 Tor 0.011 KMu 4.2
CTX5-4 5 44 | Tor 0.019 KMu 6.4
_ Vout (Vm -Vom) CTX8-4 8 35 | Tor | 0020 | KMu 6.4
Ipeak =lout *
2(fj(|_u\/mj CTX2-1P 2 34 | Tor 0.014 52 4.2
CTX2-3P 2 4.6 Tor 0.012 52 4.8
vadoooooo CTX5-4P 5 3.3 Tor 0.027 52 6.4
f00000000000OS500kHZ Sumida

3. 000000000000000D000mAOoonag CDRH125 10 | 40 SC 0.025 Fer

0OMO0O0D0000000000EMIOODDOODOO CDRH125 12 35 SC 0.027 Fer

gooopoobobobobobbbboboooooogao CDRH125 15 33 SC 0.030 Fer

(o2l N> el eyl

gooopoobobobobobbbboboooooogao CDRH125 18 3.0 SC 0.034 Fer

gooopooboobobobbbbboooggogg Coilcraft

gooopoobobobobobbbboboooooogao DT3316-222 | 2.2 5 SC 0.035 Fer 51

gooopoobobobobobbbboboooooogao DT3316-332 | 3.3 5 SC 0.040 Fer 51

gogooboboboboooooooooboooo DT3316-472 | 4.7 3 SC 0.045 Fer 51

4 000000D000MO00000O0O00mon  Puse

0MO0000000000mMoooooomo  PESS6S0 4 | 48 | Tor | 0017 | Fer | 91

O000000000000000O0OoOoooon — PESS6s! 5 54 | Tor | 0018 Fer 91

00000000 mMmOO0000o0o0ooooon PE-53652 9 55 | Tor | 0022 Fer 10

000000 O20000000000000 PE-53653 16 5.1 Tor 0.032 Fer 10

gMoboobooboboobooboboobooo Dale

00000000000000000000000  IHSM-4825 | 27 | 51 | Open | 0.034 Fer 5.6

gooopoooobobobbbbboooggogo IHSM-4825 | 4.7 4.0 Open 0.047 Fer 5.6

gooopobobobobobobbbbboooooogao IHSM-5832 10 43 Open 0.053 Fer 7.1

oooooooooooooood IHSM-5832 15 35 Open 0.078 Fer 7.1
5 0000000000000 0000000000 IHSM-7832OI 22 3.8 Open 0.054 Fer 7.1
Tor = Toroi

O00o0o0o0oooooooOoooooooooon i .

SC = Semi-closed geometry
Odbooooooooooooooooooood 52 = Type 52 powdered iron core material
000000000000 000D000O0DO0O0n  KMu=Kool My
O00Oo000oo0o0oooo0oooooooooaon
O00oO0ooooooo
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ODO0O0OOoooOskH2O O Ooooooooooooo
goboobOooeESROODOOOOOOO0OOObOOObOOn
goboobooboobooboeSROO0Obooboooboon
OUO0LTI3740 00000000 0ESRO D OOO0.05Q
goQb00ddbbO0obbo0oobbOgESROOIQOO
OAVXOOTPSO O OO 100pF@10VO OO OO MM DM O
gooboooooooooboooooooooTesO O
goboOobOoESROODOOO0OOO0ODOOO0ODOObOOObOOon
goboobooboobooboobesRODOOOObOOnO
O0Mupyrl00oo0oobDOoOnD22uFD O 500uFD O
goboobooboobooboobesROODOOOObOOO
gboooobz2zpyr0 0000000 oooboonboog
ESROODO0O0O0O0O0O000OD0OODOO0ODO0ODOO0O0O30
gobobooobbooooboboooobooobooog

03.00000000000Db0000000ESRO
gooood

E Case Size ESR (Max., Q) Ripple Current (A)
AVX TPS, Sprague 593D 0.1t00.3 0.7t01.1
AVX TAJ 0.7t0 0.9 0.4

D Case Size

AVXTPS, Sprague 593D | 011003 |  07toll

C Case Size

AVX TPS | o2ty | 0.5 (typ)

gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
goooOoooooboboooobobboooooTes
gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
gooooboooboobooooboooboooo
gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
goobooooobboooobboooobboogoo
gooooooboooboboooboob

I A A A A I |V
gooooboooboobooooboooboooo
gooboboboooooobobboooooobobo

200mARs! DO DM OO0O0O00oooooooooboo
gobooooooo

gboooooooboobdRrRMSM

0'29(VOUT)(VIN _VOUT)

()

uboboooobooooo

IRIPPLE(RMS)

gooooboooboobooooboooboboooo
goobooooobboooobboooobboogoo
gboobgooeESROOO0OOO0O0ODOO0OOOOODOOn
ooboo0oo0obbooobbooobbOoOOESRO
goobooooobboooobboooobboogoo
OO00000000D0O00DODOOESRD Ob5kHzZO O
50kHzO OO M OODMmMOoOopoOoobooobOooooo

gooooboooboboobooooboooboooo 4

OO00D00300kHzOOODODOOOOOODOOUOODESR
goobooooboboboesLODoooboboooooog
gooooboooboboobooooboooboooo
gbooooboobobgooboooobooooboooboo
gbooooboobobgooboooobooooboooboo
gooooboooboboobooooboooboooo
gogno

uboboooood

g30LT13740 000 000poobooooooboboon
gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gooooboooboobooooboooboboooo
googn

| _(VOUT)(VIN_VOUT)
P-P_WW AL

oooooooobobobooboobboooooooooa
gooogooobobobobobobbboboooooooooa
gooon
dl _ Viy

s =N
at L
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goobooooobboooobboooobboogoo
gbooboooobooboobooeEsREOODOOOODOO
gboobooboobooomEeESL™ooooooDon
gooooboooboobooooboooboooo
obOoooooboboESRODOOESLOOOOOODOO
gbobooboooobgd

VRippLE = (IP-P)(ESR) * (ESL) Z%

0 O VO 10VO VoyurD 5VO0 LO 10pHO ESRO 0.1Q O
ESLO10nHO 0O O

(S0

lp.p = = 0.5A
(10)%#0-10‘6E%§oo-1o3E

ZQ:L:]_O6

dt 10.107°

Vegere = (0.54)(0.4) + Flo+ 10-°FH0°H

=0.05+0.01=60mVp.p

Vout AT
lour = 1A

20mV/DIV

Vout AT
loyt = 50mA

INDUCTOR
CURRENT
AT lOUT =1A
0.5A/DIV
INDUCTOR
CURRENT

AT lgyt = 50mA

0.5pS/D|V ) 1374703
03.LT137400 0000000

oboobooboboo

OooooooouooooDbDbbdDbibo O 1IN5821
oboooooboobooboobooobOononMBR330
gooooobobbobooooooooobboboObooOosA
goboogo3evooooooobooobobgosAgdosy
gbooooboobbgooboooobooooboooo

gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gboooboooobgd

_ IOUT(VIN _VOUT)
lwoods——~—
IN

O0000000000000000341000000
000000000425A000003A0000000
0000000000000000000000000
0000000000000 00MOO00000m
0000000000000000000000000
0000000000000000000026A000
00000000000 000000000O0oOOY
3000000000000000000000000
000000000000000006ADDOCOO0
0000000000 00000057A0000000
00000V,O15VO V04w 000005V oo
Oloyr05.7A0 000

57@5—4):418A

Imooo=
O00ooo0oooooooooooooooooboooo
godoooooooooooooooooobooon
ooooooooooo

BoosSTUOODOODOO

gooooboooboobooooboooboboooo
027pyFO0 00D ODOINSI40 00 IN41480 00D OO ODO
gooooboooboobooooboooboboooo
gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
goooooboobooom3voomooooogoo
gogsvoooooooooooobobooogg
gooooboooboobooooboooboboooo
oooouooooobobbbbobbO0OOESROLQ
gbooooboobobgoobooooboooboooo
gbooboooboboooboobooboobooon
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gogogosooSTOOODOOODOODOODOODObDO
gbooooboobbgooboooobooooboooo
gopooooesoosTOOOOOOODODOOLOOODODO
gbooooboooboobobooobobooobooboo
goboooooooboobogoooOoooDoBoOOSTH
gb0oboobOoboooboo20000000BOOSTH
gbooooooooboobooboobooboobon

000000000000000000027yF0000
00000000000 0000000000000O
0000000000000000000000000
0000000000000000000000000
00000000000 0000000000000O
Olou/500 000 00000425A0 00000000
0000O008MADDCOOOOODONODONOOONOOO
D0000000x00DO00O00D0mMOoooooon
0 0 AV toyD 85mA/CIO O O to0 1.8us0 000 0 O
0000000000000 0006WO000000
D00MO000000000000000.27uF0 O
0000000000000000000000000
0000000000000000000000000
00000O03vOoDO0OO00O000o0oooooon
0000000000000000000000000
00000000000000000000000

(IOUT / 50)(VOUT / VIN)
{59
f0000000o0o0n

Vour0OODODOOOO
vp0OOoooo

MIN =

googooooz2ryFC DO 0O0DOO0ODODOOODO
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
goooooon

gboboboboooobobobon

4000000000000 UVLOLD LT13740 000
gooboooooboboouvrocoobooooooog
gooooboooboobooooboooboooo
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboooo
gooooboooboobooooboooboooo
gbooooboobobgoobooooboooboooo
gooooboooooo rroboogooooobooo

INPUT

2.3y — +

L I L ittt

(9}
=

Rio

0.4V —

GND

Vaw — Y Y Y \—o—— OUTPUT

STANDBY

AY s
/1

TOTAL
SHUTDOWN

[ -

- 1374 F04

04000000000
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goobvuvLooooooboooooobooooooo
gboboobooobooboobogoooobo

gbooooooobooboboboboonga2ssv
gobbz24v000ooooooooooooon
obooooo0obooobooooooDsspAdd
gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
gooboogooobooooooobooooon v
gooooboooboobooooboooboooo
OO0OO0OROIkQOODODOOOOOOODOODOO
gbooooboobbgooboooobooooboooo
000000000 OR,O100kQOIODOOOODODO
gbooooboobbgooboooobooooboooo
gbooboooboobog

RLo0 10kQ O 0 100kC0 O 0 O O 25kQ O

~ Rio[Win-2.38V)
238V - RLO(S.S uA)

HI

vpaooooooo

gbooooboobobgooboooobooooboooo
gooooboooboobobooobooboboooo
gbooooboobobgooboooobooooboooo
gbooooboobobgooboooobooooboooo
gooioopFO0 D000 Ooonoooobooboonog
gbooooboobobgooboooobooooboooo
gbooooboobobgooboooobooooboooo
U00ORggUUOUOUOOOOOoOoOoOobDbobObDbDbObODOO
gboogooon

i RLO[VIN ~2.38(8V Vour +1)+ AV]
B 2.38- R2(3.5pA)
Reg = (RHI)(VOUT / AV)

Rui

RoOO25kQO0 000000

viy0 000000000000 000000000
00000000000 000000

AVOD 000000000000000

0000D0O005v00000012v000000000
0000000000000135v000000000
0000D00000000000000AVO15vO0
0O0V,.012vOOOOOOR,,D25kQO 000000
O000RyOROODOO0O

25k[12 - 2.38(1.5/5 + 1) +15
2.38- 25k(3.5uA)
i} 25k(1o.41)

2.29
Res =114k(5/1.5) = 380K

Ry =

=114k

oboobobobobgooDog

gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gobobbooooooobobooooobobbogos

gboomoobooobooobooboooboon

gooooboooboobooooboooboboooo
oobo00oooobbO0ooooobO0oOoOoooBOOST
gooooboooboobooooboooboboooo
goooboeDODDOOOODODODOOOOOOoOooobODO
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gbooopooosooboooooooobobooo
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gooooboooboobooooboooboboooo
googoooog

gedodoooooooooboobobobbboboo
gooooooobooeMiDboooooboooooo
goobooooobboooobboooobboogoo
gooooboooboobooooboooboboooo
gboooooboooobooobooobbnesDO
gooooboooboobooooboooboboooo
goooobobboo0ooooooboboboLTisv4ooog
gbooooboobobgoobooooboooboooo
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CONNECT TO
MINIMIZE LT1374, C3, D1 LOOP GROUND PLANE

_//_\//\

V
ouT \

1
— — TAKE OUTPUT
L L1 DIRECTLY FROM
- = END OF OUTPUT
- . CAPACITOR
— \ —
//\/ H) N1
CONNECT TO PLACE FEEDTHROUGHS
GROUND PLANE  AROUND GND PIN FOR GOOD — 1
THERMAL CONDUCTIVITY
| | lce] | KELVIN SENSE
KEEP FB AND Ve COMPONENTS Vout
AWAY FROM HIGH FREQUENCY, = J—

HIGH CURRENT COMPONENTS

gs.00boboo@moboobooooobobo

SWITCH NODE

— 5v
HIGH
= FREQUENCY
=V CIRCULATING /El
T PATH ‘

T 137406

e.0000o0oOoDOoOonO

LY LINEAR 4-275




LT1374

guobobgooon

gbooooboobbgooboooobooooboooo
500kHz0 00 O0Q0oQ0OOoODOOOO0O0oOoOooooooboboo
gboooboooobooboooo

goog

goobobooobbboooooooooomoboo
oo0mobooobmo7cbmooooooboooboo
gbooooboobbgooboooobooooboooo
gooooboooboobooooboooboooo
gooooboooboobooooboooboooo
gooboooor QrubbooboooboooooDoo
gooooboooboobooooboooboooo
gooooboooboobooooboooboooo
ob00oo00oo0ooooooood254emd0ooooon
goooobboo2snHOOO0Ooooooobooooggd
O00O00DbO000bOO0OONPNODDOODOODO

RISE AND FALL
WAVEFORMS ARE
SUPERIMPOSED
(PULSE WIDTH IS
NOT 120ns)

5V/DIV

20ns/DIV 1374707

r.ooboboooooo

sviiv SWITCH NODE

VOLTAGE

INDUCTOR

100mA/DIV CURRENT

0.5us/DIV 1374708

gs.0ogoooooboooboon

gooooboooboobooooboooboboooo
gboooboboooobboglovo2vOoodonooono
gbooooboobobgoobooooboooboooo
gbooobobooboobooobobooboooboo
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
goiooMHz D ODODODODODOODODOOoDbOOoDbOOoDOOo
ggooooooooboooooooogobobooogo
gbooobooboboooboboooobooobswOoo
oooobobboooooooLTis7vdobbboooo
gogooobooboboooooooobwvboooggd
goOonsU0OOO0O0O0O0o0oOo0obOobOooooooon
rjdoooooboboobobbbbbboooooooo
gbhlooMHzZOODOOOODOOODOOODOOOoODOO
gbooobooooobon

gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
gooboooooboboooobboouobbooosy
gmgoboboobgoooboboooooooooooo
OobdiMHzOO1OMHZ O D OOODOOOoOoOoooo
goooboooobobbooooboboooooemiDOd
gbooooboobobgoobooooboooboooo
gboooooooobooboobobobobon

ubobooboboobooo

ubobooboboobooo

00000000000000000000000000
00000000000000000000000000
00000000 VeuVaO0OODODODOOOOOOO0OOo0o
00000000000000000000000000
00000000000000000000000000
0000000000000000000000000
00000000000 0000000000000O0
O0000000000EMIODOOO0O

goobooooobboooobboooobboogoo
goooupwrOOooobboboooooobbboogoo
gbooooboobobgoobooboooboooboooo
oo00O0oOoO0obobOOoOorRMSOOODOOO1200000
gooooboooboobooooboooboboooboo
gbooooboobobgoobooboooboooboooo
gooooboooboobooooboooboboooboo
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O00MuFIm Os00kHzO O5pF0 D00 OOODOODO
ooooobOboOob0oo0oooooooorRMSOOOOO
gooooobOOob0oooooooooorRMSOOOO
goooooooo

| 2
IRIPPLE(RMS) =loury VOUT(VIN - VOUT) i

gbooobooobboooboooboz2nbogooboon
gosO0bObU0oOobOooboboOoOoboboOoboosbnbOon
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gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
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gooooboooboobooooboooboooo

gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
OomMmAvXTPSOODODODOOO3mODmMOoooOOO
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
goooboAVXOOOODoODoOooooooboooo
gobbooooobbzzi0bboooooboooon
gboobooobooboooooosevooonDooo
goobooooobboooobboooobboogoo
goz2svooooooooooooon

gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
gooooboooboobooooboooboboooo
gbooooboobobgoobooooboooboooo
ObOoooOo0oobobooobo0obDO0OoESROESLOO
goboOoESROODO0O0DOO0O0OO0DODOOODOO
gbooooboobobgoobooooboooboooo
googooo

O-syNCOOOooono

LT1374-SYNCO O SHDNO 0 OSYNCO OO OO0 0D
gbooooboobobgoobooooboooboooo
gbOOoOosSyNcCOOOoDowooooeoooonpoonDono
gooobooooooo™ rrocogoooooboo
gbooooboobobgoobooooboooboooo
gbooooboobobgoobooooboooboooo
goooooobboboowmmMHzZOODODDODOOOOOOd
0000000000 OOb0OmsookHzD OOoO
OO0O00000O0O0O0OObOmssokHzIO OO OODO
oo0OoObObOOOogvokHzOODODDODDOOOOOo4oooo
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gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
gbo0o0o0ooooooooooooooooooon
gooooooboooboboooboob

goboboovegorBOOoooooooooobblg
20Q20 0bMmbbobobOobOOo0o00oooobobobooboon
gbooooboobbgooboooobooooboooo
gogooobobbooogooobobOorBOODOLSV
goooobooobooboboooboooboooboo
oboo0obogobogosyNcODOoOoDooonooonooo
gboooobooboboobooooboooboooo
gboooboooonDg

oooboobo

LTI3740 00000000000 DbOODbCcOdonDgon
ACOO0OO0ODbOOOO0ObbOoOobDbooobD40nDO
gooooboooboobooooboooboooo
gbooooboobbgooboooobooooboooo
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