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Reference Diode

General Description

The LM113/LM313 are temperature compensated, low volt- =
age reference diodes. They feature extremely-tight regulation g
over a wide range of operating currents in addition to an un-
usually-low breakdown voltage and good temperature stabil-
ity.

The diodes are synthesized using transistors and resistors in
a monolithic integrated circuit. As such, they have the same
low noise and long term stability as modern IC op amps. Fur-
ther, output voltage of the reference depends only on highly-
predictable properties of components in the IC; so they can
be manufactured and supplied to tight tolerances.

LM113/LM313

Features
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Low breakdown voltage: 1.220V
Dynamic impedance of 0.3Q from 500 pA to 20 mA

Temperature stability typically 1% over-55°C to 125°C
range (LM113), 0°C to 70°C (LM313)

Tight tolerance: +5%, +2% or +1%

The characteristics of this reference recommend it for use
in bias-regulation circuitry, in low-voltage power supplies
or in battery powered equipment. The fact that the
breakdown voltage is equal to a physical property of silicon

—the energy- 1 gap voltage—makes it useful for many
temperature-cor ation and temperature-
measurerment funcil

Schematic and Connection
Diagrams
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Note: Pin 2 connected to case.

Order Number LM113H, LM113H/883, LM113-1H, LM113-1H/883, LM113-2H, LM113-2H/883 or LM313H
See NS Package Number HO2A
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LM113/LM313

Typical Applications

Level Detector for Photodiode
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tSolid tantalum.
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Absolute Maximum Ratings (vote 3)

If Military/Aerospace specified devices are required,

Storage Temperature Range —-65°C to +150°C

Lead Temperature

please contact the National Semiconductor Sales Office/ (Soldering, 10 seconds) 300°C
Distributors for availability and specifications. Operating Temperature Range
Power Dissipation (Note 1) 100 mW tm;g —55;%?0"'152:8
Reverse Current 50 mA
Forward Current 50 mA
Electrical Characteristics (ot 2
Parameter Conditions Min Typ Max Units
Reverse Breakdown Voltage
LM113/LM313 lg=1mA 1.160 1.220 1.280 \Y
LM113-1 1.210 1.22 1.232 \Y
LM113-2 1.195 1.22 1.245 \Y
Reverse Breakdown Voltage 0.5mA <13 <20mA 0) 15 mV
Change
Reverse Dynamic Impedance lg=1mA T ).2 1.0 Q
Ig=10mA 0.25 0.8 Q
Forward Voltage Drop lr=1.0mA B 0.67 1.0 \
RMS Noise Voltage 10 Hz < f < 10 kHz 5 Hv
lg=1mA
Reverse Breakdown Voltage 0.5mA<I;<10mA v 15 mV
Change with Current T S Ta < Tyax
Breakdown Voltage Temperature 1.0mA<I;<10mA 0.01 %/°C
Coefficient TunSTAST, . .

Note 1: For operating at elevated temperatures, the device must
to case or 440°C/W junction to ambient.

Note 2: These specifications apply for T, = 25°C, unless st
% inch. Kelvin contact sockets are also recommended. T

d other

by at least a 100Q resistor, as it may oscillate at some currents

Note 3: Refer to the following RETS drawings for military ato

erated bas

n a 150°C maximum junction and a thermal resistance of 80°C/W junction

1 currents, breakdown voltage should be measured with lead lengths less than
liode should ot be operated with shunt capacitances between 200 pF and 0.1 pF, unless isolated

RETS113-1X for LM113-1, RETS113-2X for LM113-2 or RETS113X for LM113.
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LM113/LM313

Typical Performance Characteristics

Temperature Drift
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Reverse Dynamic Impedance
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FORWARD VOLTAGE (V)

REVERSE CURRENT (mA)

Forward Characteristics

Response Time
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LM113/LM313

Constant Current Source

Typical Applications

+15V
Amplifier Biasing for Constant Gain with Temperature

+15v

ouTPUT

INPUTS

1 uA 15V

571318
282222

LM313

-15v

571317

Thermometer

571319
Adjust for OV at 0°C
Adjust for 100 mV/°C
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Physical Dimensions inches (millimeters) unless otherwise noted

0.178-04%5 _ | 0.080 —0.105
(4.521—4.953) (2.032—2.667)
0.030 DIA
(0#;2) ) A 0.025
(0.635)
* MAX
[ - UNCONTROLLED
SEATING PLANE — —1_ Y LEAD DIA
1 Ff
y. Lo 0.500
{12.70)
N 9 MIN
0.016—0.019
(0.406—0483 | [ |
DIA TYP 1 1 y

T

{ A 0.209-0.219
—l—-1< {5.308 —5.563)
/ DIA
45°T KN
\V/ / \\V
0.036—0.046 \ 0.028—0.048
(0.914—1.168) (0.711-1.219)
HO2A {(REV C)

Order Number LM113H, LM113H/883, LM113-1H, LM113-1H/883,
LM113-2H, LM113-2H/883 or LM313H
NS Package Number H02A
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LM113/LM313 Reference Diode

Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:
www.national.com

Products Design Support
Amplifiers www.national.com/amplifiers WEBENCH® Tools www.national.com/webench
Audio www.national.com/audio App Notes www.national.com/appnotes
Clock and Timing www.national.com/timing Reference Designs www.national.com/refdesigns
Data Converters www.national.com/adc Samples www.national.com/samples
Interface www.national.com/interface Eval Boards www.national.com/evalboards
LVDS www.national.com/lvds Packaging www.national.com/packaging
Power Management www.national.com/power Green Compliance www.national.com/quality/green
Switching Regulators [ www.national.com/switchers Distributors www.national.com/contacts
LDOs www.national.com/Ido Quality and Reliability www.national.com/quality
LED Lighting www.national.com/led Feedback/Support www.national.com/feedback
Voltage References www.national.com/vref Design Made Easy www.national.com/easy
PowerWise® Solutions www.national.com/powerwise |Applications & Markets www.national.com/solutions
Serial Digital Interface (SDI) | www.national.com/sdi Mil/Aero www.national.com/milaero
Temperature Sensors www.national.com/tempsensors [ SolarMagic™ www.national.com/solarmagic
PLL/VCO www.national.com/wireless PowerWise® Design www.national.com/training
University

THE CONTENTS OF THIS DOCUMENT ARE PROVIDED IN CONNECTION WITH NATIONAL SEMICONDUCTOR CORPORATION
(“NATIONAL”) PRODUCTS. NATIONAL MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY
OR COMPLETENESS OF THE CONTENTS OF THIS PUBLICATION AND RESERVES THE RIGHT TO MAKE CHANGES TO
SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME WITHOUT NOTICE. NO LICENSE, WHETHER EXPRESS,
IMPLIED, ARISING BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT.

TESTING AND OTHER QUALITY CONTROLS ARE USED TO THE EXTENT NATIONAL DEEMS NECESSARY TO SUPPORT
NATIONAL'S PRODUCT WARRANTY. EXCEPT WHERE MANDATED BY GOVERNMENT REQUIREMENTS, TESTING OF ALL
PARAMETERS OF EACH PRODUCT IS NOT NECESSARILY PERFORMED. NATIONAL ASSUMES NO LIABILITY FOR
APPLICATIONS ASSISTANCE OR BUYER PRODUCT DESIGN. BUYERS ARE RESPONSIBLE FOR THEIR PRODUCTS AND
APPLICATIONS USING NATIONAL COMPONENTS. PRIOR TO USING OR DISTRIBUTING ANY PRODUCTS THAT INCLUDE
NATIONAL COMPONENTS, BUYERS SHOULD PROVIDE ADEQUATE DESIGN, TESTING AND OPERATING SAFEGUARDS.
EXCEPT AS PROVIDED IN NATIONAL’S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, NATIONAL ASSUMES NO
LIABILITY WHATSOEVER, AND NATIONAL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY RELATING TO THE SALE
AND/OR USE OF NATIONAL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY
RIGHT.

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF THE CHIEF EXECUTIVE OFFICER AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b) support or sustain life and
whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably expected
to result in a significant injury to the user. A critical component is any component in a life support device or system whose failure to perform
can be reasonably expected to cause the failure of the life support device or system or to affect its safety or effectiveness.

National Semiconductor and the National Semiconductor logo are registered trademarks of National Semiconductor Corporation. All other
brand or product names may be trademarks or registered trademarks of their respective holders.
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