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Typical Application 

Features Description

Programmable Reference

The LT®1431 is an adjustable shunt voltage regulator 
with 100mA sink capability, 0.4% initial reference voltage 
tolerance and 0.3% typical temperature stability. On-chip 
divider resistors allow the LT1431 to be configured as a 
5V shunt regulator, with 1% initial voltage tolerance and 
requiring no additional external components. By adding 
two external resistors, the output voltage may be set to 
any value between 2.5V and 36V. The nominal internal 
current limit of 100mA may be decreased by including 
one external resistor.

A simplified 3-pin version, the LT1431CZ/LT1431IZ, is 
available for applications as an adjustable reference and 
is pin compatible with the TL431.

Isolated 5V Regulator

Applications

n	 Guaranteed 0.4% Initial Voltage Tolerance
n	 0.1Ω Typical Dynamic Output Impedance
n	 Fast Turn-On
n	 Sink Current Capability, 1mA to 100mA
n	 Low Reference Pin Current
n	 Available in J8, N8, S8 or 3-Lead TO-92 Z Packages

n	 Linear Regulators
n	 Adjustable Power Supplies
n	 Switching Power Supplies
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Electrical Characteristics

Note 1: Stresses beyond those listed under Absolute Maximum Ratings 
may cause permanent damage to the device. Exposure to any Absolute 
Maximum Rating condition for extended periods may affect device 
reliability and lifetime.
Note 2: VKA is the cathode voltage of the LT1431CZ/IZ and corresponds 
to V+ of the LT1431CN8/IN8/CS8/IS8. IK is the cathode current of the 

	 The l denotes the specifications which apply over the full operating 
temperature range, otherwise specifications are at TA = 25°C. IK = 10mA unless otherwise specified (Note 2)

SYMBOL PARAMETER CONDITIONS

LT1431I, LT1431M LT1431C

UNITSMIN TYP MAX MIN TYP MAX

VREF Reference Voltage VKA = 5V, IK = 2mA, (Note 3)  

l

2.490 
2.465

2.500 2.510 
2.535

2.490 
2.480

2.500 2.510 
2.520

V 
V

∆VREF/∆T Reference Drift VKA = 5V, IK = 2mA l 50 30 ppm/°C

∆VREF/∆VKA Voltage Ratio, Reference to  
Cathode (Open-Loop Gain)

IK = 2mA, VKA = 3V to 36V l 0.2 0.5 0.2 0.5 mV/V

|IREF| Reference Input Current VKA = 5V, TA = 25°C  

l

0.2 1.0 
1.5

0.2 1.0 
1.2

µA 
µA

IMIN Minimum Operating Current VKA = VREF to 36V 0.6 1.0 0.6 1.0 mA

|IOFF| Off-State Cathode Current VKA = 36V, VREF = 0V  

l

1 
15

1 
2

µA 
µA

|ILEAK| Off-State Collector Leakage Current VCOLL = 36V, V+ = 5V, VREF = 2.4V  

l

1 
5

1 
2

µA 
µA

|ZKA| Dynamic Impedance VKA = VREF, IK = 1mA to 100mA, f ≤ 1kHz 0.2 0.2 Ω

ILIM Collector Current Limit VKA = VREF + 50mV l 80 360 100 260 mA

5V Reference Output Internal Divider Used, IK = 2mA 4.950 5.000 5.050 4.950 5.000 5.050 V

LT1431CZ/IZ and corresponds to I(V+) + ICOLLECTOR of the LT1431CN8/
IN8/CS8/IS8.
Note 3: The LT1431 has bias current cancellation which is effective only 
for VKA ≥ 3V. A slight (≈2mV) shift in reference voltage occurs when  
VKA drops below 3V. For this reason, these tests are not performed at  
VKA = VREF.
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Typical Applications

PNP Low Dropout 5V Regulator*

FET Low Dropout 5V Regulator with Current Limit

0.015µF
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  *NO SHORT-CIRCUIT PROTECTION
**MAY BE INCREASED AT LOWER WATTAGE
    FOR LOWER OUTPUT CURRENTS  
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Typical Applications

Isolated 5V to ±15V Flyback Converter Fully Loaded Output Ripple vs Filtering

12V to 5V Buck Converter with Foldback Current Limit* Buck Converter Efficiency

2
COLL

REF

GND-F

COMP

GND-S

V+

RMIDRTOP

1

1500pF

5 6

8

7

3

4

5k

VIN VOUT

GNDLOGIC IN

VIN LT1089
HI-SIDE SWITCH

MBR735 100�
0.5W

PULSE ENGINEERING
#PE-51515

5V, 7A

3300µF
*CONTACT LTC FOR HIGH EFFICIENCY
  SWITCHING REGULATORS
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COLL
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2.4k

0.1µF
20k

13.3k

2.7k

VOUT

VCGND

VIN
LT1172

OR
LT1072

1.5k

0.68µF

3k0.47µF

50µF

4.5V 
TO 5.5V

MUR105

4, 5

�)

6, 7

�)
2
10

�)

9
MUR105

C* 15k

MUR105

C*

–15V, 70mA

15V, 70mA

COILTRONICS
CTX02-11934

MEASURED EFFICIENCY
LT1172 67.8% AT 2.2WOUT
LT1072 68.6% AT 2.2WOUT
LT1071 61.1% AT 4.4WOUT

LT1431 TA11

1

LT1431

+

+

+

4N36

210µF

100µF 100µF

C* LT1172

30mVP-P

LT1072

40mVP-P

6mVP-P 8mVP-P

L*

*L BELL INDUSTRIES J.W. MILLER
     DIVISION 9310-36 10µH, 450mA

LT1431 TA12

+

++
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Typical Applications

5V Power Supply Monitor with ±500mV
Window and 50mV Hysteresis Transfer Function

High Efficiency Buck Converter E = 85% to 89%

COLL
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GND-F

V+

GND-S

10�**

“HIGH” FOR
OVER VOLTAGE OR
UNDER VOLTAGE

5k

1N4148

COLL
REF

GND-F

V+

GND-S

10�**

5k

4k*1k6k*1k

  *DETERMINES WINDOW SIZE
    V = (R – 5k)(0.5mA)
**SETS HYSTERESIS
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COLL

12

65

REF

RMID

3Q3
2N3904

4

8

7

V+

RTOP

R8*
24.9k

COMP

GND-FGND-S

LT1431CN8

+

+

+ R2
1k

C3
0.1µF

C5
0.047µF

C4
0.033µF

R6*
23.7k

5V
2.5A

C6
470µF
16V

0.12�
ESR

R7*
24.9k

1431 TA15

Q2
2N3904

D2
BAT85

D4
BAT85

R1
470k

C2
4.7µF
35V
TANT L1

50µH 3A

R5
680�

Q1
VN2222LL

RUN = 0
SHUTDOWN > 3V

R4
100�

R3
10k

NOTES: UNLESS OTHERWISE SPECIFIED
 1. ALL RESISTANCES ARE IN �, 0.25W, 5%
 2. ALL CAPACITANCES ARE IN µF, 50V, 10%
 3. SHUTDOWN LOGIC STATE MUST BE DEFINED BY A LOGIC GATE OR BY TYING TO GND

1

2
RTN

OFF

1
VIN

D1
BAT85

C1
220µF
35V

D3
MBR330

BOLD LINES INDICATE HIGH CURRENT PATHS
*1% FILM RESISTORS
C1: NICHICON UPL1V221MPH
C3, C4, C5: WIMA MKS-2
C6: NICHICON UPL1C471MPH6
D1, D2: PHILIPS BAT85
D3: MOTOROLA MBR330
L1: COILTRONICS CTX50-3-MP

LT1170

VIN

VCGND

VSW

FB

3 1

2

4

5
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Schematic Diagram

Package Description

Q9

R1
35k

R2
35k

Q5

Q1
Q2

8
REF

4
RTOP

7
RMID

5
GND-SENSE

R4
5k

R3
5k

R5
5k

R8
600�

R21
100k

R10
340�

R14
11�

R18
50k

R19
3.6�

Q7 Q13

Q6

R6
8.5k

Q17

COMP
2

COLLECTOR
1

Q14

Q4

C1
22pF R12

1k

C2
65pF R13

6.5k

R11
11k

10X

Q15
Q16

Q21
2.5X

6

GND-FORCE

C4
1pF

R17
1.5k

R15
5k

2X

R20
5k

45X

C3
6pF

LT1431 SD01

V+
3

R9
2.5k

R7
2.5k

Q22

Q20

Q8

2X

5X

4X 3X

R16
11�

Q3 Q11

Q12

Q10

Q18 Q19

J8 Package
8-Lead CERDIP (Narrow .300 Inch, Hermetic)

(Reference LTC DWG # 05-08-1110)

J8 0801

.014 – .026
(0.360 – 0.660)

.200
(5.080)
MAX

.015 – .060
(0.381 – 1.524)

.125
3.175
MIN

.100
(2.54)
BSC

.300 BSC
(7.62 BSC)

.008 – .018
(0.203 – 0.457)

0° – 15°

.045 – .065
(1.143 – 1.651)

.045 – .068
(1.143 – 1.650)

FULL LEAD
OPTION

.023 – .045
(0.584 – 1.143)

HALF LEAD
OPTION

CORNER LEADS OPTION 
(4 PLCS)

.005
(0.127)

MIN

.405
(10.287)

MAX

.220 – .310
(5.588 – 7.874)

1 2 3 4

8 7 6 5

.025
(0.635)

RAD TYP

NOTE: LEAD DIMENSIONS APPLY TO SOLDER DIP/PLATE 
           OR TIN PLATE LEADS
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N8 1002

.065
(1.651)

TYP

.045 – .065
(1.143 – 1.651)

.130 � .005
(3.302 � 0.127)

.020
(0.508)

MIN.018 � .003
(0.457 � 0.076)

.120
(3.048)

MIN

.008 – .015
(0.203 – 0.381)

.300 – .325
(7.620 – 8.255)

.325
+.035
–.015
+0.889
–0.3818.255� �

1 2 3 4

8 7 6 5

  .255 � .015*
(6.477 � 0.381)

  .400*
(10.160)

MAX

NOTE:
1. DIMENSIONS ARE

INCHES
MILLIMETERS

*THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
  MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 INCH (0.254mm)

.100
(2.54)
BSC

Package Description

.016 – .050
(0.406 – 1.270)

.010 – .020
(0.254 – 0.508)

� 45�

0�– 8� TYP
.008 – .010

(0.203 – 0.254)

SO8 0303

.053 – .069
(1.346 – 1.752)

.014 – .019
(0.355 – 0.483)

TYP

.004 – .010
(0.101 – 0.254)

.050
(1.270)

BSC

1 2 3 4

.150 – .157
(3.810 – 3.988)

NOTE 3

8 7 6 5

.189 – .197
(4.801 – 5.004)

NOTE 3

.228 – .244
(5.791 – 6.197)

.245
MIN .160 �.005

RECOMMENDED SOLDER PAD LAYOUT

.045 �.005  
.050 BSC

.030 �.005
 TYP

INCHES
(MILLIMETERS)

NOTE:
1. DIMENSIONS IN 

2. DRAWING NOT TO SCALE
3. THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
    MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .006" (0.15mm)

N8 Package
8-Lead PDIP (Narrow .300 Inch)
(Reference LTC DWG # 05-08-1510)

S8 Package
8-Lead Plastic Small Outline (Narrow .150 Inch)

(Reference LTC DWG # 05-08-1610)
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Information furnished by Linear Technology Corporation is believed to be accurate and reliable.  
However, no responsibility is assumed for its use. Linear Technology Corporation makes no representa-
tion that the interconnection of its circuits as described herein will not infringe on existing patent rights.

Revision History
REV DATE DESCRIPTION PAGE NUMBER

D 4/10 M-grade parts re-released. Obsolete package shading removed. 2, 11

E 7/11 Added LT1431MPS8 to data sheet. Changes reflected throughout. 1 to 14

(Revision history begins at Rev D)
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