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LT1431

XTI ATEFE  (Note1)
VT CVCOLLECTOR vvvvveeemeeeeeeeeeeeeeeee e 36V e ) el e
VCOMP RTOP« BMIDS VREF- e e 6V LT1431TMLT143TMP .o -55°C~150°C
GND-F=GND-SFE ..ot 0.7v I OO -40°C~100°C
AR EEE LT1431C oo 0°C~100°C
LT1431MILTT143TMP .. —55°C~125°C RTEREEE ..o —65°C~150°C
LTAA3T] e —40°C~85°C U —RRE FERMF A0 300°C
I 1 0°C~70°C
EVEE
TOP VIEW TOP VIEW
COLLECTOR [1] ~ 8] REF COLLECTOR [T1] ~ 8] REF
ComP [2] 7] R comp [2] 7] R
vt 3] 6] GND-F vt [3] 6 ] GND-F
Rrop [4] 5] GND-S Rrop [4] 5] GND-S
J8 PACKAGE N8 PACKAGE
8-LEAD CERDIP 8-LEAD PLASTIC DIP
Tymax = 150°C, 644 = 100°C/W Tymax = 100°C, 6y = 130°C/W
TOP VIEW BOTTOM VIEW
COLLECTOR [ | 8] REF RCE)F AN%DE
COMP [2 R
[2] 7] Fuo CATHODE
v+ 3] 6] GND-F
Rtop E El GND-S
S8 PACKAGE 7 PACKAGE
8-LEAD PLASTIC SO 3-LEAD T0-92 PLASTIC
Tymax = 100°C, 644 = 170°C/W Tymax = 100°C, 84 = 150°C/W
ST
7YV — iR TF=T7VRIY=)b BRY—F%2J Nyor—=y mEEHE
LT1431CN8#PBF LT1431CN8#TRPBF LT1431 CN8 8-Lead Plastic DIP 0°C to 70°C
LT1431IN8#PBF LT1431IN8#TRPBF [T1431 IN8 8-Lead Plastic DIP —40°C to 85°C
LT1431CS8#PBF LT1431CS8#TRPBF LT1431 8-Lead Plastic SO 0°C to 70°C
LT14311S8#PBF LT1431IS8#TRPBF [T14311 8-Lead Plastic SO —40°C to 85°C
LT1431MPS8#PBF LT1431MPS8#TRPBF LT1431 8-Lead Plastic SO -55°C to 125°C
LT1431MJ8#PBF LT1431MJ8#TRPBF LT1431 MJ8 8-Lead CERDIP -55°C to 125°C
LT1431CZ#PBF LT1431CZ#TRPBF [T1431 CZ 3-Lead T0-92 Plastic 0°C to 70°C
LT14311Z#PBF LT1431IZ#TRPBF [T14311Z 3-Lead T0-92 Plastic -40°C to 85°C
SSICEVEMEREHETRESND T/ RICDWTIE, Bt F o E B REE C BRIV EhE< a0,
FHEEDIAR—Z AR OHBOHMICONTIE B B BB CBHVADEL SV,
7 —EROBBET—F 27 OFMICDLTIE, http://www.linear-tech.co.jp/leadfree/z S B 2 S W,
FT—7 7> RU—)LDOERRDEEMIC D ULNTIL, hitp://www.linear-tech.co.jp/tapeandreel/Zz S B2 E W,
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LT1431

oI ENMFRE SR TDRIBIEZERT Do TNLUIETr = 25°CTDIEEEHIZVERD. Ik = 10mA (Note 2)

LT14311, LT1431M LT1431C

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX | UNITS

VRer Reference Voltage Vka =5V, Ix = 2mA, (Note 3) 2490 2500 2.510|2.490 2.500 2510 \

® | 2.465 2.535 | 2.480 2.520 v

AVRee/AT | Reference Drift Vka =5V, Ix = 2mA ] 50 30 ppm/°C

AVRee/AVka | Voltage Ratio, Reference to Ik =2mA, Vka = 3V to 36V o 02 05 02 05 mV//
Cathode (Open-Loop Gain)

[IReF| Reference Input Current Vka =5V, Ty = 25°C 02 1.0 02 1.0 pA

° 1.5 1.2 pA

IMin Minimum Operating Current Vka = VRer to 36V 06 1.0 06 1.0 mA

[loFe] 0Off-State Cathode Current Vika = 36V, VRgr = OV 1 1 pA

° 15 2 pA

[ILeak| Off-State Collector Leakage Current | Vgorp = 36V, V* = 5V, Vggr = 2.4V 1 1 pA

® 5 2 pA

|Zkal Dynamic Impedance Vka = VRer Ik = TmA to 100mA, f < 1kHz 0.2 0.2 Q

lLim Collector Current Limit Vka = VRer + 50mV e | 30 360 | 100 260 mA

5V Reference Output Internal Divider Used, I = 2mA 4.950 5.000 5.050 |4.950 5.000 5.050 \

Note 1: {8 RAEAR ICEBRSNIMBEEBAD AL RIZTINA RITKGHIEBES A5 H
BEMEN'H Do Ko BN RAERRENRBBHRE. T/N\A ROEREEFHICELEE

5258 nhsH

2o

Z NEVka = VRer Tl TR,

Note 2:VkaldLT1431CZ/IZ0DF1Y — REEE T, LT1431CN8/INS/CSS/IS8DV T ITAEL T B, Ikl
LT1431CZ/1ZDHY — REF T LT1431CN8/INS/CS8/1S8DI (V) +lgoLLecToRICIES T B0

Note 3:LT1431 [&Vka 2 VDI R ICDAHB R B/NA P RABRF v 2L —> 3 v EHZITL
%, VahtVE TEZE U7 7 LY RABEB DI #2mV) EL T 5. ZDIcsh. IN5DT
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LT1431
RER eI

25V 77 LY ADIkEVka VRerdS & Wlperev ™ VRerdS & Wlperevt
1000 2.505 35 2.505 35

900 2.504 3.0 2.504 3.0

800 2.503 2.5 2.503 2.5

700 : 2.502 2.0 2.502 \ 2.0

MIN \

600 _.2.501 15 — 2501 15 =
=9 N = \ VRer S \ G
2500 52,500 {2\ ‘ 10 2 152,500 =g vy 102
= = N > = —T——_'REF S

400 2.499 ; 05 2.499 ] 05~

/ N IREF ——> ™
300 / 2.498 0 2.498 | 0
REF
200 // 2.497 -0.5 2.497 -0.5
100 / 2.496 -1.0 2.496 -1.0
0 2.495 -1.5 2.495 -1.5
0 05 1.0 15 20 25 3.0 35 4.0 45 50 2526 27 28 29 3.0 31 32 33 34 35 0 4 8 12 16 20 24 28 32 36 40
Vka (V) VE (V) VE(Y)
LT1431 TPCO1 LT1431 TPCO2 LT1431 TPCO3
MIFIERZERLIESD
VRer B K Wlper & iRE lumT&RE COLLECTORDVsar& iR E & Eiflt
2.5025 1.00 1.250 T T T T 1.20
_ 07 °
VReF \ ILmiT = 7RLIM 136 AT 25°C y
2.5000 N 0.66 1.125 - 1.00 /
/ N leoLL = 100&
2.4975 / 0.33 E 1.000 0.80 /’
- / . _ /
= IREF m = = 1
E 2.4950 — \ 0 = 5 0875 5 0.60 —=—
> =
BS 7 \ z< \ = lcoLL ;50%/
2.4925 -0.33  Z 0750 N 040 ‘
| IcoLL = 20mA
2.4900 -0.66 0.625 0.20 ‘ l
— lcoLL = 10mA
2.4875 -1.00 0.500 0 : :
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
LT1431 TPC04 LT1431 TPCO5 LT1431 TPCO6
HMEIAVIVIVABLUHIEE
CIBEEEA—IN—RF17 BEARSELURIEE AR B (REFH 5C0LL)
10

150 T T T T ”‘( T T 140 R T TTT 180 10 \\\ 180

135 \ 51 OUTPUT 7 ,Fi,,,, L L 435 109 N \ 135
— 120 VRer + OVERDRIVE 1z PHASE
) \ REF =100 Ay \ 90 108 90
= 105 \ 1G] 1< N i g
= = = o A1 ~4n7 \

80 45 10 45 T
Z w0 | 3 N S [T \ =
g 75 = 60 N (=R \till o 2
= 5 \[ =8 Y Nl =
o 60 8 40 N 452 2 105 L | 452
a L w N
o 45 =4 N == N
g \| , OUTPUT HIGH-TO-LOW (L 20 N -0 =10t S \ w0
30 Y —+— 2 N N
AN / ~~LOUTPUT LOW-TO-HIGH 0 il 135 103 it 15
N \
\
0 I — 20 -180 102 ~180
0 50 100 150 200 250 100 1k 10k 100k M 10M 100 1k 10k 100k M 10M
OVERDRIVE (mV) FREQUENCY (Hz) FREQUENCY (Hz)
LT1431 TPCO7 LT14317PCO8 LT1431 TPCO9
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400 f = — =
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LT1431
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DOEFEESME 2 A TOE T,

D N4 R—FICHEE. LT1431bF LA A —F2Hio>TE
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REF:REFIZHML £ 7,
JavIE

CompP COLLECTOR

GND-SENSE

———————— _J LT1431 BD

GND-FORCE




LT1431

7 I)r—a v ER

BiREwHE

XU LFaL—FELTIZLT14311ECOLLE Y DdH 50
ZRBMEAMIC L TLELTVET,0.0lpF~18UFDO A &=

HAMENIHY — Y v 2D I EIEIRE TS DY v X

VI RFAEIET Ha T U EHALTOLTLOH

N/ ARME T LRWDT, ary 7Ty 2N 5

ZTIEHDFHA,

25VEDBEWI 77 LV AL L TR E L8 A 1 . REFE Y

DERBEWKRIZE, %}E&’%il,éf@%i?tj(%‘ftuﬂ‘ﬁ/7
PSRN DIH D T, ZHUXCOLLEREFDICR EZ
P95 LT TE T (MAHMEARME) . L DM 2R

V=T DX FIF Y b R—=LEFEIR—L - B uffifEic
FOTLTI3 1 DB E Z B L 2 T UL 670n 2 e
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Giip <
BRI A5
25VIT77LURA, 25VJT77LURA,
EV-NRyor—y sEY-Nyo—y 5VU77L22R
RL RL RL
Vi ——MWA— Vin Vi VVv ]
q 2.5V 2.5V ? ? » 5V
CATHODE | vt COLL |— vt COLL
REF REF Rtop REF
LT1431Z LT1431 LT1431 :l
Rmip
ANODE GND-S D-F GND-S GND-F
L L £
JT_ a1 Thoo e LT1431 TAO3 - - LT1431 TAD4
TR EREIRRfTE
5VEiBZBYT77LVR 709337V 77LYR
RL RL
Vin —‘VV\I—J ViN ——MWAN—
L 4 » 5V + A » oyt = ‘1+m VRer
I  f | R2
m
R . V COLLREF v COLL R1
TOP
aliasl | LT1431 e
Rmip R2
Gﬂ[:s Gﬂ[IF GND-S GND-F =
- - LT1431 TAOS RLIM | 07 AT 95°C
A =R (0.5mA) +25% PROCESS TOLERANCE .»—W\J LIMIT= R v+ 3.6
A <500mV = LT1431 TAOG
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LT1431

RER ARG

PNPRS Y I R ZERAUBELNVLF1L—5*

|

MJE2955

1

|"> |OO

Rrop
GND-S

LT1431

COLL 6
REF j

7
Rmip

GND-F

L

L

> 5V
MEASURED DROPOUT VOLTAGE -

420mV AT 4A T H

190mV AT 2A "= LT1431TAO7

95mV AT 1A

60mV AT 0.5A

*“NO SHORT-CIRCUIT PROTECTION
**MAY BE INCREASED AT LOWER WATTAGE
FOR LOWER OUTPUT CURRENTS
FETZERUERHR G EEIaRVLF2L—%
12V
MTP50NO5EL
MTM25N05L 0.002Q2*
Viy 2 5.2V —o ol 5 5V, 2.5A
+| — +
47yF G 47yF
T 15k T
= | Y =
1N4148
. - -
1
1
, COLL ;
Measured Dropout Voltages m L1431 REF :l
4 7
ILoap | MTP50NOSEL | MTM25N05L —1 Rtop Rmip
2A 47mV 145mV GND-S GND-F
1A 22mV 73mvV 15 16
0.5A 11.5mV 37mv - -

*1.5" #23 SOLID COPPER WIRE
~0.002¢2 — 3A LIMIT




LT1431

R GRS

TZA—=ILRINY I ETR

FIBR{TE, 12V SVDEEEIV/IN—5*

PULSE ENGINEERING

#PE-51515
Vin Vi LTi089 Vout
HI-SIDE SWITCH 1000
MBR735
LOGIC IN GND 0.5W
5k
1500pF
W\ 500p
|z 1 |
, COMP COLL 5
v+ REF
LT1431
4 7
—1 Rrop Rmip
GND-S GND-F
iE s
> 57, 7A
*CONTACT LTC FOR HIGH EFFICIENCY sl I
SWITCHING REGULATORS 3300uF
= LT1431TA09
SVHSH15VDIEFRE T S/ T - aAVIN—F
COILTRONICS
CTX02-11934
MUR105
45V 6,7
T0 5.5V -
0.47yF
"3 I
A MUR105 o N
.
4 | 45| 2 ]
T Y Vour 10 j_
! LT1172 =
OR
- LT1072 y o MUR10S
[

MEASURED EFFICIENCY

LT1172  67.8% AT 2.2Wout
LT1072  68.6% AT 2.2Woyr
61.1% AT 4.4WoyuT

LT1071

BEIVIN—5 D=

80
T
ViN=9V
. v ~n -
/ Vi =12V
— —
2 60 d L~
> f— f
o Vin =15V
. /?/
2 /
v 50 /
w
40
30
0 1 2 3 4 5 6 7 8
ILoaD (A)
LT1431 TA10
EFTOHAVYTILETLILIIVT
C* LT1172 LT1072
+
~15V, 70mA - 210pF 30mVpp | 40mVpp
15k -
- L*
+ | + |
BmVp_p 8mVp_p
- 100pF - 100pF

|To—> 15V, 70mA
+

20k

ls

v+
COLL REF
LT1431
compP
GND-S GND-F
15 G

LT1431 TA11

*L BELL INDUSTRIES J.W. MILLER

LT1431 TA12

DIVISION 9310-36 10pH, 450mA

13.3k

2.7k

1431fe
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LT1431

RER ARG

+500mVU >R,
50mVERTFUIADVERE=S {=ERE
o 6
< <
%w S ok Sk e 5
] T 1 T “HIGH’ FOR
1N4148 > OVER VOLTAGE OR
| UNDER VOLTAGE 4
v COLL VF COLL 2 3
REF REF =
LT1431 LT1431
< > 2
5k 5k
GND-S GND-F GND-S GND-F 1
< eyes < 10+« *DETERMINES WINDOW SIZE
100 100 0
i V= (R~ 5k)(0.5mA) o 1 2 3 4 5 6
= = = = **SETS HYSTERESIS v
LT1431 TA13 lN LT1431 TA14
BEEEEIYIN—% . E = 85%~89%
|
Vin
+| ot D1
2200 < BATES BOLD LINES INDICATE HIGH CURRENT PATHS
357 *1% FILM RESISTORS
5 C1: NICHICON UPL1V221MPH
Vin sl s C3, G4, C5: WIMA MKS-2
Vaw | o 0470 C6: NICHICON UPL1C471MPH6
LT1170 2 sl D1, D2: PHILIPS BAT85
FB | | D3: MOTOROLA MBR330
. GND Vg I L1: COILTRONICS CTX50-3-MP
470K 3 |1 |
AV & I '
+ 2 >R2
47uF D4 %w G4
| o BATES c3 | OO D3 L1 0120 C6
TANT :
[ 0pF MBR330 S0H3A  ESR —— ?é?,”F
L 2800 >6A
v D2 '
BATS5
R6*
2 o 23.7k
RUN = 0 2N3904 » [1
L SHUTDOWN >3V 1 0 3| cowp COLL g
0 UN2222LL 2N3904 |V REF
LT1431CN8
4 7
— Rrop Rmip [— R7*
R3 R4 RS Re* GND-S __ GND-F 24.9k
10k 1000 680Q  S24.9 [5 6
2 ]
RTN L L

NOTES: UNLESS OTHERWISE SPECIFIED

1. ALL RESISTANCES ARE IN Q, 0.25W, 5%
2. ALL CAPACITANCES ARE IN pF, 50V, 10%
3. SHUTDOWN LOGIC STATE MUST BE DEFINED BY A LOGIC GATE OR BY TYING TO GND

5 1431 TA15

10



LT1431

[E]E& X

& . . - V+
Q5 Q7[‘| Q13[AI IA] 3
Q17
4X 3X - ’j N
an Q10
Q12
COMP
COLLECTOR
0 C o 2 c3 1
22pF
. "ﬂzx wao Jas T K ?pf
REF N 5% ) I ’ R15 R17 11
R6 R11 5k 1.5k A 020
8.5k G2 —W\———— N\
k2> 65pF R13 N 2% 0
N 6.5k c4 22
04
'y 1|pF 45X
Rrop |
R3 —I:ms ato_} AWV
5k R20
7 Q15 R16 5k
Ruip ! N Q16 1Q w1
! X E 25X |
R4 SRS R10 SR21 R14 SR8 R19
5k TSK 340Q I‘100k 1Q T50k 3.6Q
GND-SENSE = & ®
6
GND-FORCE
LT1431 SDO1
o ~
NV —3
I\ Tr—y
8E°>/CERDIP (H1EL. 0.3001 > F. /\—XFv¥)
(Reference LTC DWG # 05-08-1110)
405
(10.287)
300 BSC 200 005 | e MAX
(762 85C) a—F—-EyOATVaY (5.080)  (0.127) \
: (4 PLCS) MAX MIN . Z 5 s
— Lol [7] [s] [5]
015 -.060
.023-.045 (0.381-1524)
_| 025 220-.310
0584 —1.143) “a s _220-310
‘ ‘ ( 129 —k- R(gﬁ% > (5.588 - 7.874)
/< .008-.018 vogs 7Y f
(0.203 - 0.457) 045 - .068 & L )
> (1.143 - 1.650) m m [i] m 180801
ZN-I—k- 045 - 065 ’
A7vay (m) 125
3.175
) lebibrs S 014 - .026 10 MIN
NOTE: U—R<BEF BT v T /Xy F A it R | DR — - 100
ESAX Y FOU—RICERENS (0.360 - 0.660) (é'ssé)

1431fe
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LT1431

INr—o

[[:7AN

V=

8E>PDIP ($A13Y., 0.3001 > F)
(Reference LTC DWG # 05-08-1510)

400*
(10.160)
_300-.325 _ | 045-065 | | 130 +.005 MAX
7.620 - 8.255 1.143-1.651 33020127
— SR Gz olalals
(71'066551)JA ¢ 255 + 015" >
008 -.015 TYP _ (6.477 +0.381)
(0.203 - 0.381) TF
(3.048) .020
325 0% —MIN (0.508) M 2] 2] [
‘e LI 100 018+.003  MN o
+0.889 e —> =
8.255 ) ne (2.54) (0.457 = 0.076)
BSC
T
RS XL

*INSDNEICIE—ILRONY FfclFREEZE FR0
E—ILRDNY FFlFZ2HERIF0.2564mm (0.0104 > F) ZBR B\ &

s8Iy Tr—
BEY TSAF VY« AE—=ILFIRNFA > (H#EL. 0.1507 > F)
(Reference LTC DWG # 05-08-1610)

045 + 005

.050 BSC

Hin

.24
MIN

DDDD

030 £.005 >
P

ulul

160+

A Oy R LA PN

010-020 o
(0.254-0.508) ‘
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