LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

description/ordering information

Fixed Output Voltages of 2.048 V, 2.5V, 3V, DBZ (SOT-23) PACKAGE
4.096V,5V,8.192V, and 10 V (TOP VIEW)

Tight Output Tolerances and Low 1

Temperature Coefficient CATHODE ] .

- Max 0.1%, 100 ppm/°C — A Grade 3 [l ne

- Max 0.2%, 100 ppm/ °C — B Grade ANODE |

- Max 0.5%, 100 ppm/ °C - C Grade

- Max 1.0%, 150 ppm/ °C - D Grade * This pin must be left open or connected to Pin 2, due

Low Output Noise . .. 35 UVRMS (Typ) to an internal connection to ANODE (die substrate).

Wide Operating Current Range . .. DCK (SC-70) PACKAGE

60 pA to 20 mA (TOP VIEW)

Stable With All Capacitive Loads; No 1

Output Capacitor Required ANODE ] s[INC

Available in Extended Temperature CATHOIE])(E: E 2 afInc

Range ... -40°Cto 125°C 3

Applications * This pin must be left open or connected to Pin 1, due

- Data Acquisition Systems to an internal connection to ANODE (die substrate).

- Powgr Supplies and Power Supply LP (TO-92/T0-226) PACKAGE
Monitors ' . (TOP VIEW)

- Instrumentation and Test Equipment

— Process Controls ANODE

- Precision Audio

- Automotive Electronics CATHODE

— Energy Management NC

- Battery Powered Equipment

NC — No internal connection

The LM4040 series of shunt voltage references are versatile, easy-to-use references that cater to a vast array
of applications. The 2-pin fixed output device requires no external resistors or capacitors for operation and is
stable with all capacitive loads. Additionally, the reference offers low dynamic impedance, low noise, and low
temperature coefficient to ensure a stable output voltage over a wide range of operating currents and
temperatures. The LM4040 uses fuse and zener-zap reverse breakdown voltage trim during wafer sort to offer
four output voltage tolerances, ranging from 0.1% (max) for the A grade to 1% (max) for the D grade. Thus, a
great deal of flexibility is offered to designers in choosing the best cost-to-performance ratio for their
applications.

Packaged in space-saving SC-70 and SOT-23-3 packages and operating from a minimum current of 60 uA to
100 pA, the LM4040 is also ideal for portable applications. The LM4040xI is characterized for operation over
an ambient temperature range of —40°C to 85°C. The LM4040xQ is characterized for operation over an ambient
temperature range of —40°C to 125°C.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.

Copyright © 2005, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

dard warranty. P pi g does not ily include @ TEXAS

testing of all parameters.
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

ORDERING INFORMATION

DEVICE ORDERABLE TOP-SIDE
T
TA GRADE VKA PACKAGE PART NUMBER MARKING ¥
Reel of 3000 LM4040A20IDCKR
SC-70 (DCK
(bCK) Reel of 250 LM4040A20IDCKT PREVIEW
Reel of 3000 LM4040A20IDBZR
SOT-23-3 (DB2) PREVIEW
2.048 V Reel of 250 LM4040A20IDBZT
Bulk of 1000 LM4040A20ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040A20ILPM PREVIEW
Reel of 2000 LM4040A20ILPR PREVIEW
Reel of 3000 LM4040A25IDCKR
-70 (DCK
SC-70 (DCK) Reel of 250 LM4040A25IDCKT PREVIEW
Reel of 3000 LM4040A25IDBZR
SOT-23-3 (DBZ) PREVIEW
25V Reel of 250 LM4040A25IDBZT
Bulk of 1000 LM4040A25ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040A25ILPM PREVIEW
Reel of 2000 LM4040A25ILPR PREVIEW
Reel of 3000 LM4040A30IDCKR
SC-70 (DCK) PREVIEW
A grade: Reel of 250 LM4040A30IDCKT
Oéf’c/‘;'rg;';/'“" Reel of 3000 LM4040A30IDBZR SREVIEW
—40° T-23-3 (DBZ
‘;%occto and 3V SOT-23-3 (DBZ) Reel of 250 LM4040A30IDBZT
100 ppm/°C Bulk of 1000 LMA4040A30ILP PREVIEW
temperature
coefficient TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040A30ILPM PREVIEW
Reel of 2000 LM4040A30ILPR PREVIEW
Reel of 3000 LM4040A41IDCKR
SC-70 (DCK) PREVIEW
Reel of 250 LM4040A41IDCKT
Reel of 3000 LM4040A41IDBZR
SOT-23-3 (DBZ) PREVIEW
4.096 V Reel of 250 LM4040A41IDBZT
Bulk of 1000 LM4040A41ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040A41ILPM PREVIEW
Reel of 2000 LM4040A41ILPR PREVIEW
Reel of 3000 LM4040A50IDCKR
SC-70 (DCK) PREVIEW
Reel of 250 LM4040A50IDCKT
Reel of 3000 LM4040A50IDBZR
SOT-23-3 (DBZ) PREVIEW
5V Reel of 250 LM4040A50IDBZT
Bulk of 1000 LM4040A50ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040A50ILPM PREVIEW
Reel of 2000 LM4040A50ILPR PREVIEW

TPackage drawings, standard packing quantities, thermal data, symbolization, and

www.ti.com/sc/package.
¥ DBV/DCK: The actual top-side marking has one additional character that designates the assembly/test site.

PCB design guidelines are available at
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

ORDERING INFORMATION (continued)

DEVICE ORDERABLE TOP-SIDE
T
TA GRADE VKA PACKAGE PART NUMBER MARKING ¥
Reel of 3000 LM4040A82IDCKR
SC-70 (DCK) PREVIEW
Reel of 250 LM4040A82IDCKT
Reel of 3000 LM4040A82IDBZR
SOT-23-3 (DBZ) PREVIEW
8.192 V Reel of 250 LM4040A82IDBZT
Bulk of 1000 LM4040A82ILP PREVIEW
A grade:
0. 1&, initial TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040A82ILPM PREVIEW
—40°C to accurglcy Reel of 2000 LM4040A82ILPR PREVIEW
an
85°C o Reel of 3000 LM4040A10IDCKR
100 ppm/°C
SC-70 (DCK PREVIEW
temperature (bC9 Reel of 250 LM4040A10IDCKT
coefficient Reel of 3000 LM4040A10IDBZR
eelo
SOT-23-3 (DBZ) PREVIEW
10V Reel of 250 LM4040A10IDBZT
Bulk of 1000 LM4040A10ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040A10ILPM PREVIEW
Reel of 2000 LM4040A10ILPR PREVIEW

TPackage drawings, standard packing quantities, thermal data, symbolization, and

www.ti.com/sc/package.
¥ DBV/DCK: The actual top-side marking has one additional character that designates the assembly/test site.

PCB design guidelines are available at
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

ORDERING INFORMATION (continued)

DEVICE ORDERABLE TOP-SIDE
T
TA GRADE VKA PACKAGE PART NUMBER MARKING ¥
Reel of 3000 LM4040B20IDCKR
SC-70 (DCK
(bCK) Reel of 250 LM4040B20IDCKT PREVIEW
Reel of 3000 LM4040B20IDBZR
SOT-23-3 (DB2) PREVIEW
2.048 V Reel of 250 LM4040B20IDBZT
Bulk of 1000 LM4040B20ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040B20ILPM PREVIEW
Reel of 2000 LM4040B20ILPR PREVIEW
Reel of 3000 LM4040B25IDCKR
-70 (DCK
SC-70 (DCK) Reel of 250 LM4040B25IDCKT PREVIEW
Reel of 3000 LM4040B25IDBZR
SOT-23-3 (DBZ) PREVIEW
25V Reel of 250 LM4040B25IDBZT
Bulk of 1000 LM4040B25ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040B25ILPM PREVIEW
Reel of 2000 LM4040B25ILPR PREVIEW
Reel of 3000 LM4040B30IDCKR
SC-70 (DCK) PREVIEW
B grade: Reel of 250 LM4040B30IDCKT
Oéi"c/‘;'rgx" Reel of 3000 LM4040B30IDBZR SREVIEW
—40° T-23-3 (DBZ
‘;%occto and 3V SOT-23-3 (DBZ) Reel of 250 LM4040B30IDBZT
100 ppm/°C Bulk of 1000 LMA4040B30ILP PREVIEW
temperature
coefficient TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040B30ILPM PREVIEW
Reel of 2000 LM4040B30ILPR PREVIEW
Reel of 3000 LM4040B41IDCKR
SC-70 (DCK) PREVIEW
Reel of 250 LM4040B41IDCKT
Reel of 3000 LM4040B41IDBZR
SOT-23-3 (DBZ) PREVIEW
4.096 V Reel of 250 LM4040B41IDBZT
Bulk of 1000 LM4040B41ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040B41ILPM PREVIEW
Reel of 2000 LM4040B41ILPR PREVIEW
Reel of 3000 LM4040B50IDCKR
SC-70 (DCK) PREVIEW
Reel of 250 LM4040B50IDCKT
Reel of 3000 LM4040B50IDBZR
SOT-23-3 (DBZ) PREVIEW
5V Reel of 250 LM4040B50IDBZT
Bulk of 1000 LM4040B50ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040B50ILPM PREVIEW
Reel of 2000 LM4040B50ILPR PREVIEW

TPackage drawings, standard packing quantities, thermal data, symbolization, and

www.ti.com/sc/package.
¥ DBV/DCK: The actual top-side marking has one additional character that designates the assembly/test site.

PCB design guidelines are available at
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

ORDERING INFORMATION (continued)

DEVICE ORDERABLE TOP-SIDE
T
TA GRADE VKA PACKAGE PART NUMBER MARKING ¥
Reel of 3000 LM4040B82IDCKR
SC-70 (DCK) PREVIEW
Reel of 250 LM4040B82IDCKT
Reel of 3000 LM4040B82IDBZR
SOT-23-3 (DBZ) PREVIEW
8.192 V Reel of 250 LM4040B82IDBZT
Bulk of 1000 LM4040B82ILP PREVIEW
B grade:
0.2% initial TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040B82ILPM PREVIEW
—40°C to accurglcy Reel of 2000 LM4040B82ILPR PREVIEW
an
85°C o Reel of 3000 LM4040B10IDCKR
100 ppm/°C
SC-70 (DCK PREVIEW
temperature (bC9 Reel of 250 LM4040B10IDCKT
coefficient Reel of 3000 LM4040B10IDBZR
eelo
SOT-23-3 (DBZ) PREVIEW
10V Reel of 250 LM4040B10IDBZT
Bulk of 1000 LM4040B10ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040B10ILPM PREVIEW
Reel of 2000 LM4040B10ILPR PREVIEW

TPackage drawings, standard packing quantities, thermal data, symbolization, and

www.ti.com/sc/package.
¥ DBV/DCK: The actual top-side marking has one additional character that designates the assembly/test site.

PCB design guidelines are available at
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

ORDERING INFORMATION (continued)

DEVICE ORDERABLE TOP-SIDE
T
TA GRADE VKA PACKAGE PART NUMBER MARKING ¥
Reel of 3000 LM4040C20IDCKR
SC-70 (DCK
(bCK) Reel of 250 LM4040C20IDCKT PREVIEW
Reel of 3000 LM4040C20IDBZR
SOT-23-3 (DB2) PREVIEW
2.048 V Reel of 250 LM4040C20IDBZT
Bulk of 1000 LM4040C20ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040C20ILPM PREVIEW
Reel of 2000 LM4040C20ILPR PREVIEW
Reel of 3000 LM4040C25IDCKR
-70 (DCK
SC-70 (DCK) Reel of 250 LM4040C25IDCKT PREVIEW
Reel of 3000 LM4040C25IDBZR
SOT-23-3 (DBZ) AMU_
25V Reel of 250 LM4040C25IDBZT
Bulk of 1000 LM4040C25ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040C25ILPM PREVIEW
Reel of 2000 LM4040C25ILPR PREVIEW
Reel of 3000 LM4040C30IDCKR
SC-70 (DCK) PREVIEW
C grade: Reel of 250 LM4040C30IDCKT
Oéi"c/‘;'rgx" Reel of 3000 LM4040C30IDBZR SREVIEW
400 T-23-3 (DBZ
‘;OSOCCtO and 3V SOT-23-3 (DBZ) Reel of 250 LM4040C30IDBZT
100 ppm/°C Bulk of 1000 LM4040C30ILP PREVIEW
temperature
coefficient TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040C30ILPM PREVIEW
Reel of 2000 LM4040C30ILPR PREVIEW
Reel of 3000 LM4040C41IDCKR
SC-70 (DCK) PREVIEW
Reel of 250 LM4040C41IDCKT
Reel of 3000 LM4040C41IDBZR
SOT-23-3 (DBZ) PREVIEW
4.096 V Reel of 250 LM4040C41IDBZT
Bulk of 1000 LM4040C41ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040C41ILPM PREVIEW
Reel of 2000 LM4040C41ILPR PREVIEW
Reel of 3000 LM4040C50IDCKR
SC-70 (DCK) PREVIEW
Reel of 250 LM4040C50IDCKT
Reel of 3000 LM4040C50IDBZR
SOT-23-3 (DBZ) PREVIEW
5V Reel of 250 LM4040C50IDBZT
Bulk of 1000 LM4040C50ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040C50ILPM PREVIEW
Reel of 2000 LM4040C50ILPR PREVIEW

TPackage drawings, standard packing quantities, thermal data, symbolization, and

www.ti.com/sc/package.
¥ DBV/DCK: The actual top-side marking has one additional character that designates the assembly/test site.

PCB design guidelines are available at
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

ORDERING INFORMATION (continued)

DEVICE ORDERABLE TOP-SIDE
T
TA GRADE VKA PACKAGE PART NUMBER MARKING ¥
Reel of 3000 LM4040C82IDCKR
SC-70 (DCK) PREVIEW
Reel of 250 LM4040C82IDCKT
Reel of 3000 LM4040C82IDBZR
SOT-23-3 (DBZ) PREVIEW
8.192V Reel of 250 LM4040C82IDBZT
Bulk of 1000 LM4040C82ILP PREVIEW
C grade:
0_56% initial TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040C82ILPM PREVIEW
—40°C to accurglcy Reel of 2000 LM4040C82ILPR PREVIEW
an
85°C o Reel of 3000 LM4040C10IDCKR
100 ppm/°C
SC-70 (DCK PREVIEW
temperature (bC9 Reel of 250 LM4040C10IDCKT
coefficient Reel of 3000 LM4040C10IDBZR
eelo
SOT-23-3 (DBZ) PREVIEW
w0V Reel of 250 LM4040C10IDBZT
Bulk of 1000 LM4040C10ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040C10ILPM PREVIEW
Reel of 2000 LM4040C10ILPR PREVIEW

TPackage drawings, standard packing quantities, thermal data, symbolization, and

www.ti.com/sc/package.

PCB design guidelines are available at

¥ DBV/DCK: The actual top-side marking has one additional character that designates the assembly/test site.
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

ORDERING INFORMATION (continued)

DEVICE ORDERABLE TOP-SIDE
T
A GRADE VKA PACKAGE PART NUMBER MARKING ¥
Reel of 3000 LM4040D20IDCKR
SC-70 (DCK
(bCK) Reel of 250 LM4040D20IDCKT PREVIEW
Reel of 3000 LM4040D20IDBZR
SOT-23-3 (DBZ) PREVIEW
2.048 V Reel of 250 LM4040D20IDBZT
Bulk of 1000 LM4040D20ILP PREVIEW
TO-92/T0O-226 (LP) Ammo pack of 2000 | LM4040D20ILPM PREVIEW
Reel of 2000 LM4040D20ILPR PREVIEW
Reel of 3000 LM4040D25IDCKR
-70 (DCK
SC-70 (BCK) Reel of 250 LM4040D25IDCKT PREVIEW
Reel of 3000 LM4040D25IDBZR
SOT-23-3 (DBZ) AME_
25V Reel of 250 LM4040D25IDBZT
Bulk of 1000 LM4040D25ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040D25ILPM PREVIEW
Reel of 2000 LM4040D25ILPR PREVIEW
Reel of 3000 LM4040D30IDCKR
SC-70 (DCK) PREVIEW
D grade: Reel of 250 LM4040D30IDCKT
15?;’6/32;';/'“" Reel of 3000 LM4040D30IDBZR SREVIEW
—40° T-23-3 (DBZ
‘;%occto and sy |°0T%3 (bB2) Reel of 250 LM4040D30IDBZT
150 pom/°C Bulk of 1000 LM4040D30ILP PREVIEW
temperature
coefficient TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040D30ILPM PREVIEW
Reel of 2000 LM4040D30ILPR PREVIEW
Reel of 3000 LM4040D41IDCKR
SC-70 (DCK) PREVIEW
Reel of 250 LM4040D41IDCKT
Reel of 3000 LM4040D41IDBZR
SOT-23-3 (DBZ) PREVIEW
4.096 V Reel of 250 LM4040D41IDBZT
Bulk of 1000 LM4040D41ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040D41ILPM PREVIEW
Reel of 2000 LM4040D41ILPR PREVIEW
Reel of 3000 LM4040D50IDCKR
SC-70 (DCK) PREVIEW
Reel of 250 LM4040D50IDCKT
Reel of 3000 LM4040D50IDBZR
SOT-23-3 (DBZ) PREVIEW
5V Reel of 250 LM4040D50IDBZT
Bulk of 1000 LM4040D50ILP PREVIEW
TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040D50ILPM PREVIEW
Reel of 2000 LM4040D50ILPR PREVIEW

TPackage drawings, standard packing quantities, thermal data, symbolization, and

www.ti.com/sc/package.
¥ DBV/DCK: The actual top-side marking has one additional character that designates the assembly/test site.

PCB design guidelines are available at
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

ORDERING INFORMATION (continued)

DEVICE ORDERABLE TOP-SIDE
T
A GRADE VKA PACKAGE PART NUMBER MARKING ¥
Reel of 3000 LM4040D82IDCKR
SC-70 (DCK
(BCK) Reel of 250 LM4040D82IDCKT PREVIEW
Reel of 3000 LM4040D82IDBZR
SOT-23-3 (DB2) PREVIEW
8.192V Reel of 250 LM4040D82IDBZT
Bulk of 1000 LM4040D82ILP PREVIEW
D de:
1_03(: ?nizm TO-92/TO-226 (LP) Ammo pack of 2000 | LM4040D82ILPM PREVIEW
—40°C to accurglcy Reel of 2000 LM4040D82ILPR PREVIEW
o an
85°C 150 ppm/°C Reel of 3000 LM4040D10IDCKR SREVIEW
SC-70 (DCK
temperature (bC9 Reel of 250 LM4040D10IDCKT
coefficient Reel of 3000 LM4040D10IDBZR
ee
SOT-23-3 (DBZ) PREVIEW
0V Reel of 250 LM4040D10IDBZT
Bulk of 1000 LM4040D10ILP PREVIEW
T0O-92/TO-226 (LP) Ammo pack of 2000 | LM4040D10ILPM PREVIEW
Reel of 2000 LM4040D10ILPR PREVIEW
Reel of 3000 LM4040C20QDBZR
2.048V PREVIEW
C grade: Reel of 250 LM4040C20QDBZT
0.5% initial Reel of 3000 LM4040C25QDBZR
accurac 25V AMA_
f Yy Reel of 250 LM4040C25QDBZT
an SOT-23-3 (DB2)
100 ppm/°C av Reel of 3000 LM4040C30QDBZR PREVIEW
temperature Reel of 250 LM4040C30QDBZT
coefficient
iy Reel of 3000 LM4040C50QDBZR PREVIEW
—40°C to Reel of 250 LM4040C50QDBZT
125°C
) 048V Reel of 3000 LM4040D20QDBZR PREVIEW
D grade: Reel of 250 LM4040D20QDBZT
1.0% initial Reel of 3000 LM4040D25QDBZR
25V 4MB
aCCUfj‘CV (082) Reel of 250 LM4040D25QDBZT -
an SOT-23-3 (DBZ
o Reel of 3000 LM4040D30QDBZR
150 ppm/°C |- 5y PREVIEW
temperature Reel of 250 LM4040D30QDBZT
coefficient
Reel of 3000 LM4040D50QDBZR
5y Q PREVIEW
Reel of 250 LM4040D50QDBZT

T Package drawings, standard packing quantities, thermal data, symbolization, and

www.ti.com/sc/package.
¥ DBV/DCK: The actual top-side marking has one additional character that designates the assembly/test site.

PCB design guidelines are available at
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

functional block diagram

® CATHODE

>

® ANODE
absolute maximum ratings over free-air temperature range (unless otherwise noted) T

Continuous cathode current, Iz . ... -10 mA to 25 mA

Package thermal impedance, 635 (see Notes 1 and 2): DBZ package ........................ 206°C/W

DCKpackage ................ ... 252°C/W

LPpackage .......... ... . ... ... 156°C/W

Operating virtual junction temperature, Ty . ...... ... 150°C

Storage temperature range, Totg « e -65°C to 110°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Maximum power dissipation is a function of Tj(max), 634, and Ta. The maximum allowable power dissipation at any allowable

ambient temperature is Pp = (Tj(max) — Ta)/03a. Operating at the absolute maximum T3 of 150°C can affect reliability.
2. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions

MIN  MAX | UNIT
Iz Cathode current * 20 mA
_ LM4040xxxI -40 85
TA Free-air temperature range °C
LM4040xxxQ -40 125

¥ See parametric tables

{'f TEXAS
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x20I electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T 5 = —40°C to 85°C)

LM4040A20I LM4040B20I
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP MAX | MIN TYP MAX
Reverse _ o
Vz breakdown voltage Iz =100 A 25°C 2.048 2.048 \Y
Reverse 25°C -2 2| -41 4.1
AVz breakdown voltage |17 =100 uA mv
tolerance Full range -15 15 -17 17
- Minimum cathode 25°C 45 60 45 60 A
Z,min current Full range 65 65 K
Average Iz=10mA 25°C +20 +20
temperature 25°C +15 +15
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +100
voltage IL =100 pA 25°C +15 15
Reverse 25°C 0.3 0.8 0.3 0.8
breakdown voltage | 'Z,min <1z <1 mA Full range
AVz/Al change with mV
zee cathogde current 25°C 25 25
ImA<Iiz<15mA
change Full range
z7 Reverse dynamic |17 =1mA, f= 120 Hz, 25°C 03 08 03 o8| @
impedance lac=0.11z
. . |Z =100 l.lA, o
eN Wideband noise 10 Hz <f < 10 KHz 25°C 35 35 UWRMS
Long-term stability |t = 1000 h,
of reverse Tp = 25°C £ 0.1°C, 120 120 ppm
breakdown voltage |17 = 100 pA
Thermal hysteresis e o 0
VHYST (see Note 3) ATp = -40°C to 125°C 0.08 0.08 %
NOTE 3: Thermal hysteresis is defined as Vz 25ec (after cycling to —40°C) - Vz 25ec (after cycling to 125°C).
3 15
[ EXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x20I electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T p = —40°C to 85°C)

LM4040C20I LM4040D20I
PARAMETER TEST CONDITIONS Ta MIN TP MAX VIN TP MAX UNIT
Reverse _ °
Vz breakdown voltage Iz =100 A 25°C 2.048 2.048 \%
Reverse 25°C -10 10| -20 20
AVz breakdown voltage |17 = 100 uA mv
tolerance Full range -23 23 -40 40
. Minimum cathode 25°C 45 60 45 65 A
Z,min current Full range 65 70 "
Average Iz =10 mA 25°C +20 +20
temperature 25°C +15 15
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +150
voltage IL =100 pA 25°C +15 +15
Reverse 25°C 0.3 0.8 0.3 1
breakdown voltage | 'Z,min <1z <1 mA Full range 1 12
AVz/Alz  change with . mV
cathode current 1mA <l <15 mA 25°C 25 6 25 8
change z Full range 8 10
A e 0z 11| o
AC =V.11Z
eN Wideband noise ;%ZioffiAio KHz 25°C 35 35 UWRMS
Long-term stability |t = 1000 h,
of reverse Tp = 25°C £0.1°C, 120 120 ppm
breakdown voltage |17 =100 pA
Thermal hysteresis e R o
VHYST (see Note 3) ATp = —40°C to 125°C 0.08 0.08 %

NOTE 3: Thermal hysteresis is defined as Vz 250c (after cycling to —40°C) - Vz 250c (after cycling to 125°C).

{'f TEXAS
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x20Q electrical characteristics at extended temperature range (unless otherwise noted)
(full-range T p = —40°C to 125°C)

LM4040C20Q LM4040D20Q
PARAMETER TEST CONDITIONS Ta UNIT
MIN TYP MAX MIN TYP MAX
Reverse _ o
Vz breakdown voltage Iz =100 uA 25°C 2.048 2.048 \%
Reverse 25°C -10 10| -20 20
AVz breakdown voltage |17 =100 uA mv
tolerance Full range -30 30 -50 50
- Minimum cathode 25°C 45 60 45 65 A
Z,min current Full range 68 73 K
Average Iz=10mA 25°C +20 +20
temperature 25°C +15 +15
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +150
voltage IL =100 pA 25°C +15 15
Reverse 25°C 0.3 0.8 0.3 1
breakdown voltage | 'Z,min <1z <1 mA Full range 1.0
AVz/Al change with mV
zee cathogde current 25°C 25 25 8
1mA<lz <15 mA
change Full range 10
z7 Reverse dynamic |17 =1 mA, f=120 Hz, 25°C 03 09 03 11| @
impedance lac=0.11z
. . |Z =100 l.lA, o
eN Wideband noise 10 Hz <f < 10 KHz 25°C 35 35 UWRMS
Long-term stability |t = 1000 h,
of reverse Tp =25°C £0.1°C, 120 120 ppm
breakdown voltage |17 =100 pA
Thermal hysteresis e o 0
VHYST (see Note 3) ATp = -40°C to 125°C 0.08 0.08 %
NOTE 3: Thermal hysteresis is defined as Vz 25ec (after cycling to —40°C) - Vz 25ec (after cycling to 125°C).
3 15
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x25I electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T p = —40°C to 85°C)

LM4040A25I LM4040B25I
PARAMETER TEST CONDITIONS Ta MIN ™P  MAX | MIN VP MAX UNIT
Vs Reverse breakdown l7 = 100 A 250C 25 25 Vv
voltage
Reverse breakdown 25°C -2.5 25| -5 5
AV v "1z = 100 uA mv
voltage tolerance Full range -19 19| -21 21
o Minimum cathode 25°C 45 75 45 75 A
Zmin  current Full range 80 go| M
Average Iz =10 mA 25°C +20 +20
temperature 25°C £15 15
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +100
voltage IL =100 pA 25°C +15 +15
25°C 0.3 0.8 0.3 0.8
Reverse breakdown |, . <17 <1mA
AVo/Al, VOltage change with ' Full range v
ZI21Z cathode current 25°C 2.5 6 25 m
change I1mA<Iz<15mA Full range
Zz Reverse dynamic |1z =1mA, f=120 Hz, 25°C 03 08 03 08| «
impedance lac= 011z
) . Iz =100 pA, o
eN Wideband noise 10 Hz <f < 10 KHz 25°C 35 35 UWRMS
Long-term stability t=1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage | Iz = 100 pA
Thermal hysteresis e o o
VHYST (see Note 3) ATp =-40°C to 125°C 0.08 0.08 %

NOTE 3: Thermal hysteresis is defined as Vz p5e0c (after cycling to —40°C) - Vz 250c (after cycling to 125°C).
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x25I electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T 5 = —40°C to 85°C)

LM4040C25I LM4040D25I
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP MAX | MIN TYP MAX
Vs Reverse breakdown Iz = 100 uA 2500 25 25 Y
voltage
Reverse breakdown 25°C -12 12| -25 25
AVz v "M 117 = 100 pa mv
voltage tolerance Full range -29 29| -49 49
- Minimum cathode 25°C 45 75 45 75 A
Zmin - current Full range 80 so| *
Average Iz =10 mA 25°C +20 +20
temperature 25°C 15 £15
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +150
voltage I =100 pA 25°C +15 +15
25°C 0.3 0.8 0.3 1
Reverse breakdown ||, .0 <17 <1 mA
AVo/Al,  Voltage change with ' Full range 1.2 v
ZI2'Z cathode current 25°C 2.5 2.5 8 m
I1mA<I 15 mA
change MA<iz<2>m Full range 10
Zz Reverse dynamic | Iz =1maA, f =120 Hz, 25°C 03 09 03 11| @
impedance lac=011z
. . |Z =100 MA, o
eN Wideband noise 10 Hz < f < 10 KHz 25°C 35 35 UWWRMS
Long-term stability t =1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage | Iz = 100 A
VHYST (Tsheifn,\]i't:gteres's ATp = —40°C to 125°C 0.08 0.08 %
NOTE 3: Thermal hysteresis is defined as Vz 25ec (after cycling to =40°C) - Vz 25ec (after cycling to 125°C).
{i’
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x25Q electrical characteristics at extended temperature range (unless otherwise noted)
(full-range T A = —40°C to 125°C)

LM4040C25Q LM4040D25Q
PARAMETER TEST CONDITIONS Ta MIN VP MAX | MIN VP MAX UNIT
Vs Reverse breakdown Iy = 100 uA 250C 25 25 Vv
voltage
Reverse breakdown 25°C -12 12] -25 25
AV v "1 117 = 100 pa mv
voltage tolerance Full range -38 38| -63 63
o Minimum cathode 25°C 45 75 45 75 A
Zmin  current Full range 80 go| M
Average Iz =10 mA 25°C +20 +20
temperature 25°C 115 15
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +150
voltage IL =100 pA 25°C +15 +15
25°C 0.3 0.8 0.3 1
Reverse breakdown ||, . <17 <1mA
AVo/Al, VOltage change with ' Full range 1 1.2 v
ZI%Z  cathode current 25°C 25 6 25 8 m
change ImA<iz<1smA Full range 8 10
7 Reverse dynamic Iz=1mA, f=120 Hz, 2500 0.3 0.9 0.3 11 o
z impedance lac=0.117 ' ’ ' '
. . |Z =100 l.lA, o
eN Wideband noise 10 Hz <f < 10 KHz 25°C 35 35 UWRMS
Long-term stability t=1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage | Iz = 100 pA
Thermal hysteresis PP o o
VHYST (see Note 3) ATp = -40°C to 125°C 0.08 0.08 %

NOTE 3: Thermal hysteresis is defined as Vz p5e0c (after cycling to —40°C) - Vz 250c (after cycling to 125°C).
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x30I electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T 5 = —40°C to 85°C)

LM4040A30I LM4040B30I
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP MAX | MIN TYP MAX
Reverse breakdown _ R
Vz voltage Iz =100 pA 25°C 3 3 \Y
Reverse breakdown 25°C -3 3] -6 6
AVz v "M 117 = 100 pa mv
voltage tolerance Full range -22 22| -26 26
- Minimum cathode 25°C 47 62 47 62 A
Zmin - current Full range 67 67| *
Average Iz =10 mA 25°C +20 +20
temperature 25°C 15 £15
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +100
voltage I =100 pA 25°C +15 +15
25°C 0.6 0.8 0.6 0.8
Reverse breakdown ||, .0 <17 <1 mA
AVo/Al,  Voltage change with ' Full range 1.1 1.1 v
ZIRIZ  cathode current 25°C 27 6 27 6 m
I1mA<I 15 mA
change MA<iz<2>m Full range 9 9
Zz Reverse dynamic | Iz =1maA, f =120 Hz, 25°C 04 09 04 09| @
impedance lac=011z
. . |Z =100 MA, o
eN Wideband noise 10 Hz < f < 10 KHz 25°C 35 35 UWWRMS
Long-term stability t =1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage | Iz = 100 A
Thermal hysteresis e R 0
VHYST (see Note 3) ATp = -40°C to 125°C 0.08 0.08 %

NOTE 3: Thermal hysteresis is defined as Vz 25ec (after cycling to =40°C) - Vz 25ec (after cycling to 125°C).
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x30I electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T p = —40°C to 85°C)

LM4040C30I LM4040D30I
PARAMETER TEST CONDITIONS Ta MIN TP MAX VIN TP MAX UNIT
Reverse _ °
Vz breakdown voltage 1z =100 pA 25°C 3 3 v
Reverse 25°C -15 15| -30 30
AVz breakdown voltage |17 = 100 uA mv
tolerance Full range -34 34 -59 59
. Minimum cathode 25°C 45 60 45 65 A
Z,min current Full range 65 70 "
Average Iz =10 mA 25°C +20 +20
temperature 25°C +15 15
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +150
voltage IL =100 pA 25°C +15 +15
Reverse 25°C 0.4 0.8 0.4 11
breakdown voltage | 'Z,min <1z <1 mA Full range 11 13
AVz/Alz  change with mV
25°C 2.7 6 2.7 8
cathode current 1mA<I7 <15 mA
change Full range 9 11
A e 04 12| o
AC = V.17
. . |Z =100 HA, o
eN Wideband noise 10 Hz < f < 10 KHz 25°C 35 35 UWRMS
Long-term stability |t = 1000 h,
of reverse Tp = 25°C £0.1°C, 120 120 ppm
breakdown voltage |17 =100 pA
Thermal hysteresis e R o
VHYST (see Note 3) ATp = —40°C to 125°C 0.08 0.08 %

NOTE 3: Thermal hysteresis is defined as Vz 250c (after cycling to —40°C) - Vz 250c (after cycling to 125°C).
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x30Q electrical characteristics at extended temperature range (unless otherwise noted)
(full-range T p = —40°C to 125°C)

LM4040C30Q LM4040D30Q
PARAMETER TEST CONDITIONS Ta UNIT
MIN TYP MAX | MIN TYP MAX
Reverse breakdown _ o
Vz voltage Iz =100 pA 25°C 3 3 \Y
Reverse breakdown 25°C -15 15| -30 30
AVz v "1 117 = 100 pa mv
voltage tolerance Full range -15 45| -75 75
- Minimum cathode 25°C 47 62 47 67 A
Zmin - current Full range 70 75
Average Iz =10 mA 25°C +20 +20
temperature 25°C 15 £15
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +150
voltage I =100 pA 25°C +15 +15
25°C 0.4 0.8 0.4 11
Reverse breakdown ||, . <17 <1mA
AVo/Al,  Voltage change with ' Full range 1.1 1.3 v
ZI2'Z cathode current 25°C 2.7 6 2.7 8 m
I1mA<I 15 mA
change MA<iz<2>m Full range 9 11
Zz Reverse dynamic {1z =1 mA, f =120 Hz, 25°C 04 09 04 12| ©
impedance lac=011z
. . |Z =100 “.A, o
eN Wideband noise 10 Hz < f < 10 KHz 25°C 35 35 UWWRMS
Long-term stability t =1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage Iz =100 A
VHYST (Tsheifn,\]i't:gteres's ATp = —40°C to 125°C 0.08 0.08 %
NOTE 3: Thermal hysteresis is defined as Vz 25ec (after cycling to =40°C) - Vz 25ec (after cycling to 125°C).
3 15
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x411 electrical characteristics at industrial temperature range (unless otherwise noted)

(full-range T p = —40°C to 85°C)

LM4040A41l LM4040B41l
PARAMETER TEST CONDITIONS Ta MIN ™P  MAX | MIN TP MAX UNIT
Vz Reverse breakdown |\ _ 169 ya 25°C 4.096 4.096 v
voltage
Reverse breakdown 25°C -4.1 41] -82 8.2
AV v "1z = 100 uA mv
voltage tolerance Full range -31 31| -35 35
o Minimum cathode 25°C 50 68 50 68 A
Zmin  current Full range 73 73| *
Average Iz =10 mA 25°C +30 +30
temperature 25°C +20 +20
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +100
voltage IL =100 pA 25°C +20 +20
25°C 0.5 0.9 0.5 0.9
Reverse breakdown |, . <17 <1mA
AVo/Al, VOltage change with ' Full range 1.2 1.2 v
ZI21Z cathode current 25°C 3 7 3 7 m
change ImA<iz<15mA Full range 10 10
77 Reverse dynamic Iz =1mA, f=120 Hz, P . 1 . 1 o
impedance lac=0.11z
) . Iz =100 pA, o
eN Wideband noise 10 Hz <f < 10 KHz 25°C 80 80 UWRMS
Long-term stability t=1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage | Iz = 100 pA
Thermal hysteresis PP o o
VHYST (see Note 3) ATp = -40°C to 125°C 0.08 0.08 %

NOTE 3: Thermal hysteresis is defined as Vz p5e0c (after cycling to —40°C) - Vz 250c (after cycling to 125°C).
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x411 electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T 5 = —40°C to 85°C)

LM4040C41I LM4040D411
PARAMETER TEST CONDITIONS TA MIN VP MAX | MIN VP MAX UNIT
Vyz Reverse breakdown |\ _ 15, 25°C 4.096 4.096 v
voltage
Reverse breakdown 25°C -20 20| 41 41
AV v "M 11, =100 uA mv
voltage tolerance Full range -47 47| -81 81
i Minimum cathode 25°C 50 68 50 73 A
Zmin - current Full range 73 78] *
Average Iz =10 mA 25°C +30 +30
temperature 25°C +20 +20
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +150
voltage I =100 pA 25°C +20 +20
25°C 0.5 0.9 0.5 1.2
Reverse breakdown 17 min < Iz <1 mA
AVo/Al,  Voltage change with ' Full range 1.2 1.5 v
ZIRIZ  cathode current 25°C 3 7 3 9 m
change 1mA<lz<15mA Full range 10 13
Zz Reverse dynamic {1z =1mA, f =120 Hz, 25°C 05 1 05 13| ©
impedance lac=011z
. . |Z =100 MA, o
eN Wideband noise 10 Hz < f < 10 KHz 25°C 80 80 UWWRMS
Long-term stability t =1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage | Iz = 100 A
Thermal hysteresis Mo R 0
VHYST (see Note 3) ATp = -40°C to 125°C 0.08 0.08 %

NOTE 3: Thermal hysteresis is defined as Vz 25ec (after cycling to =40°C) - Vz 25ec (after cycling to 125°C).
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x50I electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T p = —40°C to 85°C)

LM4040A50I LM4040B50I
PARAMETER TEST CONDITIONS Ta MIN VP MAX | MIN VP MAX UNIT
Reverse breakdown _ o
Vz voltage Iz =100 A 25°C 5 5 \
AV Reverse breakdown | . o 25°C -5 5[ -10 10 iy
z voltage tolerance Z=0H Full range -38 38| -43 43
o Minimum cathode 25°C 54 74 54 74 A
Zmin  current Full range 80 go| M
Average Iz =10 mA 25°C +30 +30
temperature 25°C +20 +20
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +100
voltage IL =100 pA 25°C +20 +20
25°C 0.5 1 0.5 1
Reverse breakdown ||, . <17 <1mA
AVo/Al, VOltage change with ' Full range 14 14 v
ZI2Z  cathode current 25°C 3.5 8 35 8 m
change ImA<iz<1smA Full range 12 12
7 Reverse dynamic Iz=1mA, f=120 Hz, 2500 05 11 05 11 o
z impedance lac=0.117 ' ’ ' '
. . |Z =100 l.lA, o
eN Wideband noise 10 Hz <f < 10 KHz 25°C 80 80 UWRMS
Long-term stability t=1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage | Iz = 100 pA
Thermal hysteresis PP o o
VHYST (see Note 3) ATp = -40°C to 125°C 0.08 0.08 %

NOTE 3: Thermal hysteresis is defined as Vz p5e0c (after cycling to —40°C) - Vz 250c (after cycling to 125°C).
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LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x50I electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T 5 = —40°C to 85°C)

LM4040C50I LM4040D50I
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP MAX | MIN TYP MAX
Reverse breakdown _ R
Vz voltage Iz =100 pA 25°C 5 5 \Y
Reverse breakdown 25°C -25 25( -50 50
AVz v "M 117 = 100 pa mv
voltage tolerance Full range -58 58 | -99 99
- Minimum cathode 25°C 54 74 54 79 A
Zmin - current Full range 80 s5| *
Average Iz =10 mA 25°C +30 +30
temperature 25°C +20 +20
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +150
voltage I =100 pA 25°C +20 +20
25°C 0.5 1 0.5 13
Reverse breakdown ||, .0 <17 <1 mA
AVo/Al,  Voltage change with ' Full range 14 1.8 v
ZIRIZ  cathode current 25°C 3.5 8 3.5 10 m
ImA<I 15 mA
change MA<iz<2>m Full range 12 15
Zz Reverse dynamic {1z =1mA, f =120 Hz, 25°C 05 11 05 15| ©
impedance lac=011z
. . |Z =100 MA, o
eN Wideband noise 10 Hz < f < 10 KHz 25°C 80 80 UWWRMS
Long-term stability t =1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage | Iz = 100 A
Thermal hysteresis e R 0
VHYST (see Note 3) ATp = -40°C to 125°C 0.08 0.08 %

NOTE 3: Thermal hysteresis is defined as Vz 25ec (after cycling to =40°C) - Vz 25ec (after cycling to 125°C).
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x50Q electrical characteristics at extended temperature range (unless otherwise noted)
(full-range T A = —40°C to 125°C)

LM4040C50Q LM4040D50Q
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP MAX | MIN TYP MAX
Reverse breakdown _ R
Vz voltage Iz =100 pA 25°C 5 5 \
Reverse breakdown 25°C -25 25 -50 50
AV v . Iz = 100 pA mv
voltage tolerance Full range -75 75 | -125 125
hod 25°C 54 74 54 79
17 mi Minimum cathode current A
Z,min Full range 83 gg| M
Iz =10 mA 25°C +30 +30
Average temperature 25°C +20 +20
vz coefficient of reverse Iz=1mA ppm/°C
breakdown voltage Full range +100 +150
IL =100 pA 25°C 120 +20
25°C 0.5 1 0.5 1
Reverse breakdown 1Z,min <1z <1mA Full range 1.4 1.8
AVz/Al7  voltage change with . mv
cathode current change 1 mA <l < 15 mA 25°C 3.5 8 3.5 8
4 Full range 12 15
Zz Reverse dynamic Iz =1mA, =120 Hz, 25°C 05 11 05 11| @
impedance lac=0.11z
. . 7 =100 pA, o
eN Wideband noise 10 Hz < f < 10 KHz 25°C 80 80 UWWRMS
Long-term stability of t=1000 h,
reverse breakdown Ta =25°C £0.1°C, 120 120 ppm
voltage Iz =100 uA
Thermal hysteresis PP o 0
VHYST (see Note 3) ATp =-40°C to 125°C 0.08 0.08 %

NOTE 3: Thermal hysteresis is defined as Vz p5e0c (after cycling to —40°C) - Vz 250c (after cycling to 125°C).
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x82I electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T 5 = —40°C to 85°C)

LM4040A82I LM4040B82I
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP MAX | MIN TYP MAX
Vz Reverse breakdown || _ 156 ,a 25°C 8.192 8.192 v
voltage
Reverse breakdown 25°C -8.2 82| -16 16
AVz v "1z = 150 pa mv
voltage tolerance Full range -61 61| -70 70
i Minimum cathode 25°C 67 91 67 91 A
Zmin - current Full range 95 5| *
Average Iz =10 mA 25°C +40 +40
temperature 25°C +20 +20
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +100
voltage I =150 pA 25°C +20 +20
25°C 0.6 1.3 0.6 1.3
Reverse breakdown ||, .0 <17 <1 mA
AVo/Al,  Voltage change with ' Full range 25 2.5 v
ZI2'Z cathode current 25°C 7 10 7 10 m
I1mA<I 15 mA
change MA<iz<2>m Full range 18 18
Zz Reverse dynamic {1z =1mA, f =120 Hz, 25°C 06 15 06 15| ©
impedance lac=011z
, ) I7 =150 uA, o
eN Wideband noise 10 Hz < f < 10 KHz 25°C 130 130 UWWRMS
Long-term stability t =1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage |17z = 150 A
VHYST (Tsheifn,\]i't:gteres's ATp = —40°C to 125°C 0.08 0.08 %
NOTE 3: Thermal hysteresis is defined as Vz 25ec (after cycling to =40°C) - Vz 25ec (after cycling to 125°C).
{i’
| TEXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 25



LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x82I electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T p = —40°C to 85°C)

LM4040C82I LM4040D82I
PARAMETER TEST CONDITIONS Ta UNIT
MIN TYP MAX | MIN TYP MAX
Vz 5;;’:;6 breakdown | _ 150 A 25°C 8.192 8.192 v
AV Reverse breakdown | . 25°C —41 41| -82 82 v
z voltage tolerance Z= 0k Full range -94 94 | -162 62| ™
. Minimum cathode 25°C 67 91 67 96 A
Zmin  current Full range 95 00| "
Average Iz=10 mA 25°C +40 +40
temperature 25°C +20 +20
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +150
voltage IL =150 pA 25°C +20 +20
25°C 0.6 13 0.6 1.7
Reverse breakdown ||, . <17 <1mA
AVo/Al, VOltage change with ' Full range 2.5 3 v
ZI2Z  cathode current 25°C 7 10 7 15 m
I1mA<I 15 mA
change MA<iz<tom Full range 18 24
Zz Reverse dynamic {1z =1 mA, f= 120 Hz, 25°C 06 15 06 19| ©
impedance lac=0.11z
i . I7 = 150 uA, o
eN Wideband noise 10 Hz <f < 10 KHz 25°C 130 130 UWRMS
Long-term stability t=1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage | Iz = 150 pA
Thermal hysteresis PP o o
VHYST (see Note 3) ATp = -40°C to 125°C 0.08 0.08 %

NOTE 3: Thermal hysteresis is defined as Vz p5e0c (after cycling to —40°C) - Vz 250c (after cycling to 125°C).
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LM4040

PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

LM4040x10I electrical characteristics at industrial temperature range (unless otherwise noted)
(full-range T 5 = —40°C to 85°C)

LM4040A10I LM4040B10I
PARAMETER TEST CONDITIONS TA MIN VP MAX | MIN VP MAX UNIT
Vs Reverse breakdown Iy = 150 A 2500 10 10 Y
voltage
AV Reverse breakdown | . o 25°C -10 10] -20 20 v
z voltage tolerance Z= 0k Full range -75 75| -85 85
- Minimum cathode 25°C 75 100 75 100 A
Zmin - current Full range 103 103 *
Average Iz =10 mA 25°C +40 +40
temperature 25°C +20 +20
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +100
voltage I =150 pA 25°C +20 +20
25°C 0.8 15 0.8 15
Reverse breakdown ||, .0 <17 <1 mA
AVo/Al,  Voltage change with ' Full range 3.5 3.5 v
ZI2'Z cathode current 25°C 8 12 8 12 m
change 1mA<lz<15mA Full range 23 23
s e o7 17| a
AC—V.11Z
, ) I7 =150 uA, o
eN Wideband noise 10 Hz < f < 10 KHz 25°C 180 180 UWWRMS
Long-term stability t =1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage |17z = 150 A
Th | hyst i
VHYST (g ot 3; CreSIS | ATA = —40°C to 125°C 0.08 0.08 %
NOTE 3: Thermal hysteresis is defined as Vz 25ec (after cycling to —40°C) - Vz 25ec (after cycling to 125°C).
{i’
| TEXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 27



LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 -

JANUARY 2005

LM4040x10I electrical characteristics at industrial temperature range (unless otherwise noted)

(full-range T p = —40°C to 85°C)

LM4040C10I LM4040D10I
PARAMETER TEST CONDITIONS Ta MIN VP MAX | MIN VP MAX UNIT
Vs Reverse breakdown Iy = 150 uA 250C 10 10 Vv
voltage
Reverse breakdown 25°C —50 50 | -100 100
AV v " 11 =150 ua mv
voltage tolerance Full range -115 115 | -198 198
. Minimum cathode 25°C 75 100 75 110 A
Zmin  current Full range 103 ns| *
Average Iz=10 mA 25°C +40 +40
temperature 25°C +20 +20
oz coefficient of Iz=1mA ppm/°C
reverse breakdown Full range +100 +150
voltage IL =150 pA 25°C +20 +20
25°C 0.8 15 0.8 2
Reverse breakdown ||, . <17 <1mA
AVo/Al, VOltage change with ' Full range 3.5 v
ZI21Z cathode current 25°C 8 12 8 18 m
change ImA<iz<1smA Full range 23 29
Zz Reverse dynamic | Iz =1 mA, f =120 Hz, 25°C 07 17 07 23| @
impedance lac=0.11z
i . I7 = 150 uA, o
eN Wideband noise 10 Hz <f < 10 KHz 25°C 180 180 UWRMS
Long-term stability t=1000 h,
of reverse Ta =25°C £0.1°C, 120 120 ppm
breakdown voltage |1z = 150 pA
v Thermal hysteresis |\, = _40eC 0 125°C 0.08 0.08 %
HYST  (see Note 3) A= 0 : : 0

NOTE 3: Thermal hysteresis is defined as Vz p5e0c (after cycling to —40°C) - Vz 250c (after cycling to 125°C).

start-up characteristics

Rs

VIN @
1-Hz Rate

LM4040

Vz

Figure 1. Test Circuit

28

{’? TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




LM4040
PRECISION MICROPOWER SHUNT VOLTAGE REFERENCE

SLOS456 — JANUARY 2005

output capacitor
The LM4040 does not require an output capacitor across cathode and anode for stability. However, if an output
bypass capacitor is desired, the LM4040 is designed to be stable with all capacitive loads.

SOT-23 and SC-70 pin connections

There is a parasitic Schottky diode connected between pins 2 and 3 of the SOT-23 packaged device. Thus,
pin 3 of the SOT-23 package must be left floating or connected to pin 2. Similarly, pin 2 of the SC-70 package
must also be left floating or connected to pin 1.

*5‘ TEXAS
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APPLICATION INFORMATION

use with ADCs or DACs

The LM4040x-41 and LM4040x-82 are designed to be cost-effective voltage reference required in 12-bit data
acquisition systems. For 12-bit systems operating from 5-V supplies such as the ADS7842 (see Figure 2), the
LM4040x-41 (4.096 V) permits operation with a LSB of 1 mV. For 12-bit ADCs or DACs operating from supplies
of 10 V (or higher), the LM4040x-82 (8.192 V) allows a LSB of 2 mV.

ADS7842
0Vito VREF EA?NO VANA E—GWO 5-V Analog Supply
5V EAINl VDIG E_ Io.1u|: T 10uF
EAINZ Al E— _
909 * E AIN3 A0 E—«
- - -+ E VREF  CLK E 3.2-MHz Clock
T 2.2 ”}E AGND BUSY E BUSY Output
% LM4040A-41 O;E DB11 WR @
1 O—E DB10 [ E
) o 9loBe B [20}——=
o Tfw|oss om0 frel—— o
O—E DB7 DB1 E—o
O—E DB6 DB2 E—o
O—E DB5 DB3 E—O
:7(1 DGND  DB4 E—O

Figure 2. Data Acquisition Circuit With LM4040x-41
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APPLICATION INFORMATION

cathode and load currents

Vs
Rs ¢ Iz + 1
—» I
Vz
v
LM4040

Figure 3. Shunt Regulator

In a typical shunt regulator configuration (see Figure 3), an external resistor, Rg, is connected between the
supply and the cathode of the LM4040. Rg needs to be set properly, as it sets the total current available to supply
the load (I} ) and bias the LM4040 (I7). In all cases, |7 needs to stay within a specified range for proper operation
of the reference. Taking into consideration one extreme in the variation of the load and supply voltage (maximum
[ and minimum Vg), Rg needs to be small enough to supply the minimum Iz required for operation of the
regulator, as given by data-sheet parameters. At the other extreme, maximum Vg and minimum I, Rg needs
to be large enough to limit I to less than its maximum rated value of 20 mA.

Rg is calculated according to the equation:

_ (VS - Vz)
Rs = (I, +1,)
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MECHANICAL DATA

MPDS025C — FEBRUARY 1997 — REVISED FEBRUARY 2002

DCK (R-PDSO-G5) PLASTIC SMALL-OUTLINE PACKAGE

1,40 2,40 0,13 NOM

e H

Gage Plane i

[ 0,15

0°-8°

l¢

[ \
L‘ ' _{ Seating Plane ‘
10

| 110 0,

o0 | (2[00 ]

0,80 0,00

4093553-2/D 01/02

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion.
Falls within JEDEC MO-203

OOow
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MECHANICAL DATA

MPDS108 — AUGUST 2001

DBZ (R-PDSO-G3) PLASTIC SMALL-OUTLINE
304
2,80
2,05 0,60
1,78 il 0,45
1,08
89

I
D
o
N
[o3
N

=
N
=}
N
=
o

'7

[
‘i

‘7

N
£

N
—

}4 JEL\{

oss |
; (—  — —
P ow0 e S e % 0180
0,013 ' 0,085
4203227/A 08/01

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.
Dimensions are inclusive of plating.

Dimensions are exclusive of mold flash and metal burr.
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MECHANICAL DATA

MPDS114 — FEBRUARY 2002

DCK (R-PDSO-G6) PLASTIC SMALL-OUTLINE PACKAGE
0,30
6 m 4
| A
‘ 40 2,40 0,13 NOM
,10 0

e e

Gage Plane i

[ 0,15

~ 1]
w [ []

N

,15
1,85

[oe)

0°-8°

l¢

[ \
L‘ ' _{ Seating Plane ‘
10

L Lo o0 | [=[oa0 ]

0,80 0,00

4093553-3/D 01/02

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion.
Falls within JEDEC MO-203

OOow
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MECHANICAL DATA

MSOT002A — OCTOBER 1994 — REVISED NOVEMBER 2001

LP (O-PBCY-W3) PLASTIC CYLINDRICAL PACKAGE
0.205 (5,21) A 0.165 (4,19)
0.175 (4,44) 0.125 (3,17)
| 0.210 (5,34)
0.170 (4,32)
¢ Seating
? Plane

| 0.157 (4,00) MAX
0.050 (1,27)
I\ o

0.500 (12,70) MIN

|
|
|
|
JY il i Jud_ v i

0.022 (0,56 0.016 (0,41
0.104 (2,65) b ¢ 2022(0.56) _p g 2016(041)
0.016 (0,41) 0.014 (0,35)
FORMED LEAD OPTION STRAIGHT LEAD OPTION

>N

0.135 (3,43) MIN
0.105 (2,67)
0.095 (2,41)
0.055 (1,40
(1,40) €«
0.045 (1,14)
O oo -
1 2 3
A 2
0.105 (2,67) | 0.105(2,67)
0.080 (2,03) 0.080 (2,03) 4040001-2/C 10/01

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

Lead dimensions are not controlled within this area

FAlls within JEDEC TO -226 Variation AA (TO-226 replaces TO-92)
E. Shipping Method:
Straight lead option available in bulk pack only.
Formed lead option available in tape & reel or ammo pack.
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MECHANICAL DATA

MSOT002A — OCTOBER 1994 — REVISED NOVEMBER 2001

LP (O-PBCY-W3) PLASTIC CYLINDRICAL PACKAGE

0.539 (13,70)
' ' 0.460 (11,70)
1

1.260 (32,00)
0.905 (23,00) ‘

0.650 (16,50) ‘ 0.020 (0,50) MIN

0.610 (15,50) Lo.ogs(z,so) ! | i
2 Y——p 0 \
0 0 I I t
0.384 (9,75)
0.335 (8,50)
@ @ 0.748 (19,00) 0.748 (19,00)
0.433 (11,00) 0.217 (5,50) 0.689 (17,50)
0.335 (8,50) v l
N 0.114 (2,90)
0.094 (2,40)
0.114 (2,90) 0.169 (4,30)
_’ Pl WLE At A
0.094 (2,40) 0.146 (3,70) DA
0.266 (6,75)
0.234 (5,95)
0.512 (13,00)
0.488 (12,40)
TAPE & REEL

4040001-3/C 10/01

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Tape and Reel information for the Format Lead Option package.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265
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