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LMV431/LMV431A/LMV431B
Low-Voltage (1.24V) Adjustable Precision Shunt
Regulators

General Description Features

The LMV431, LMV431A and LMV431B are precision 1.24V B Low Voltage Operation/Wide Adjust Range (1.24V/30V)
shunt regulators capable of adjustment to 30V. Negative  ®m 0.5% Initial Tolerance (LMV431B)
feedback from the cathode to the adjust pin controls the  m Temperature Compensated for Industrial Temperature
cathode voltage, much like a non-inverting op amp configu- Range (39 PPM/°C for the LMV431Al)
ration (Refer to Symbol and Functional diagrams). Atwo re-  w | ow Operation Current (55uA)
SIS'IOF voltage divider terminated at the adju_st pin controlsthe g | o\ Output Impedance (0.25Q)
gain of a 1.24V band-gap reference. Shorting the cathode to
; . - B Fast Turn-On Response
the adjust pin (voltage follower) provides a cathode voltage
of a 1.24V. ® Low Cost

The LMV431, LMV431A and LMV431B have respective ini- . .

tial tolerances of 1.5%, 1% and 0.5%. The LMV431 and App“C&thﬂS
LMV431A are available in commercial and Industrial tem- ~ ® Shunt Regulator

perature ranges. The LMV431B is only available in commer- ~ ® Series Regulator

cial temperature range. m Current Source or Sink

The LMV431, LMV431A and LMV431B functionally lends m \oltage Monitor

themselves to several applications that require zener diode  m Error Amplifier

type performance at low voltages. Applications include a3V w 3v Off-Line Switching Regulator

to 2.7V low drop-out regulator, an error amplifier in a 3V g 5 Dropout N-Channel Series Regulator
off-line switching regulator and even as a voltage detector.

These parts are typically stable with capacitive loads greater

than 10nF and less than 50pF.

The LMV431, LMV431A and LMV431B provide performance
at a competitive price.

Connection Diagrams
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TO92: Plastic Package SOT23-5
/\ *ne [ 5[] Anode
— 7
| *Ne [ 2
; AT . Cathode [] 3 4 [Ref
DS100958-44
DS100958-1 *Pin 1 is not internally connected.
Top View *Pin 2 is internally connected to Anode pin. Pin 2 should be either floating
or connected to Anode pin.
Top View
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Symbol and Functional Diagrams
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Ordering Information
Package Temperature Voltage Tolerance Part Number Package Marking Drawing
Range Number
TO92 Industrial Range 1% LMV431AIZ LMV431A1Z
-40°C to +85°C 1.5% LMV4311Z LMV4311Z
Commerial Range 0.5% LMV431BCZ LMV431BCZ Z03A
0°C to +70°C 1% LMV431ACZ LMV431ACZ
1.5% LMV431CZ LMV431CZ
SOT23-5 Industrial Range 1% LMV431AIM5 NOSA
-40°C to +85°C 1% LMV431AIM5X NOSA
1.5% LMV431IM5 NOSB
1.5% LMV431IM5X NO8B
Commercial Range 0.5% LMV431BCM5 NO9C MEOSA
0°C to +70°C 0.5% LMV431BCM5X N09C
1% LMV431ACM5 NO9A
1% LMV431ACM5X NO9A
1.5% LMV431CM5 NO9B
1.5% LMV431CM5X NO9B
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FIGURE 1. Test Circuit for V. ; = Vrer Note:  Vz = Vggr (1 + R1/R2) + Irgr* R1

FIGURE 3. Test Circuit for Off-State Current

FIGURE 2. Test Circuit for V , > Vgee
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LMV431BC Electrical Characteristics  (continued)

VMax

GIEVAINTINTEVANT/TEVAINT

Vpev = Vmax = YN |

TEMPERATURE

DS100958-7

The average temperature coefficient of the reference input voltage, OVRg, is defined as:

YMax = VMin |106 [ VpEv ]106

+
ppm [VREF (at 25°C) VReF (at 25°C)
<VREF —_—= =

C To — T4 To—T4

Where:

T, — T1 = full temperature change.

OVRer can be positive or negative depending on whether the slope is positive or negative.
Example: Vpgy = 6.0mV, ggr = 1240mV, T, - Ty = 125°C.

6.0mv
[—m }106
1240 mV

= + o
125°C 39 ppm/°C

<VReF =
Note 5: The dynamic output impedance, rz, is defined as:

AVz
Alz

rz =

When the device is programmed with two external resistors, R1 and R2, (see Figure 2), the dynamic output impedance of the overall circuit, rz, is defined as:

; :ﬂz{, (1+ﬂ)}
CN T R2
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LMV431/LMV431A/LMV431B

Reference Voltage vs. Junction Temperature
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Off-State Cathode Current vs.
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Typical Performance Characteristics

Reference Input Current vs. Junction Temperature
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Cathode Current vs. Cathode Voltage 2
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Delta Reference Voltage
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LMV431/LMV431A/LMV431B

Typical Performance Characteristics  (continued)
Reference Impedance vs Frequency 1000
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Typical Performance CharacteristicS  (continued)

Percentage Change in V rge Vs Operating Life at 55°C
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Extrapolated from life-test data taken at 125°C; the activation energy assumed is 0.7eV.
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LMV431/LMV431A/LMV431B

Typical Applications
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Typical Applications
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Physical Dimensions  inches (millimeters) unless otherwise noted
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MFO5A (Rev A)
SOT23-5 Molded Small Outline Transistor Package (M5)
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Notes

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:
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1. Life support devices or systems are devices or 2. A critical component is any component of a life
systems which, (a) are intended for surgical implant support device or system whose failure to perform
into the body, or (b) support or sustain life, and can be reasonably expected to cause the failure of
whose failure to perform when properly used in the life support device or system, or to affect its
accordance with instructions for use provided in the safety or effectiveness.

labeling, can be reasonably expected to result in a
significant injury to the user.

National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Asia Pacific Customer Japan Ltd.
Americas Fax: +49 (0) 180-530 85 86 Response Group Tel: 81-3-5639-7560
Tel: 1-800-272-9959 Email: europe.support@nsc.com Tel: 65-2544466 Fax: 81-3-5639-7507
Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 69 9508 6208 Fax: 65-2504466
Email: support@nsc.com English Tel: +44 (0) 870 24 0 2171 Email: ap.support@nsc.com

www.nhational.com Frangais Tel: +33 (0) 1 41 91 8790

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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