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� Operating Current Range . . . 20 µA to
20 mA

� 1.5% and 3% Initial Voltage Tolerance

� Reference Impedance
−  LM385 . . . 1 Ω Max at 25°C
−  All Devices . . . 1.5 Ω Max Over Full

Temperature Range

� Very Low Power Consumption

� Applications
−  Portable Meter References
−  Portable Test Instruments
−  Battery-Operated Systems
−  Current-Loop Instrumentation
−  Panel Meters

� Interchangeable With Industry-Standard
LM285-2.5 and LM385-2.5

     

description/ordering information

These micropower two-terminal band-gap voltage references operate over a 20-µA to 20-mA current range and
feature exceptionally low dynamic impedance and good temperature stability. On-chip trimming provides tight
voltage tolerance. The band-gap reference for these devices has low noise and long-term stability.

ORDERING INFORMATION

TA
VZ

TOLERANCE PACKAGE † ORDERABLE
PART NUMBER

TOP-SIDE
MARKING

SOIC (D)
Tube of 75 LM385D-2-5

385-25SOIC (D)
Reel of 2000 LM385DR-2-5

385-25

3% TO226/TO-92 (LP)
Tube of 1000 LM385LP-2-5

385-253% TO226/TO-92 (LP)
Reel of 2000 LM385LPR-2-5

385-25

TSSOP (PW)
Tube of 150 LM385PW-2-5

385-25

0°C to 70°C

TSSOP (PW)
Reel of 2000 LM385PWR-2-5

385-25

0°C to 70°C

SOIC (D)
Tube of 75 LM385BD-2-5

385B25SOIC (D)
Reel of 2000 LM385BDR-2-5

385B25

1.5% TO226/TO-92 (LP)
Tube of 1000 LM385BLP-2-5

385-251.5% TO226/TO-92 (LP)
Reel of 2000 LM385BLPR-2-5

385-25

TSSOP (PW)
Tube of 150 LM385BPW-2-5

385B25TSSOP (PW)
Reel of 2000 LM385BPWR-2-5

385B25

SOIC (D)
Tube of 75 LM285D-2-5

285-25

−40°C to 85°C 1.5%

SOIC (D)
Reel of 2000 LM285DR-2-5

285-25

−40°C to 85°C 1.5%

TO226/TO-92 (LP)
Tube of 1000 LM285LP-2-5 285-25

TO226/TO-92 (LP)
Reel of 2000 LM285LPR-2-5 285-25

† Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/sc/package.
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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.
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NC
NC
NC

ANODE

CATHODE
NC
NC
NC

LM285-2.5 . . . D PACKAGE
LM385-2.5, LM385B-2.5 . . . D OR PW PACKAGE

(TOP VIEW)

LM285-2.5, LM385-2.5, LM385B-2.5 . . . LP PACKAGE
(TOP VIEW)

NC − No internal connection

NC

CATHODE

ANODE

NC − No internal connection
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P O S T  O F F I C E  B O X  6 5 5 3 0 3  • DALLAS, TEXAS 75295description/ordering information (continued)The design makes these devices exceptionally tolerant of capacitive loading and, thus, easier to use in most
reference applications. The wide dynamic operating temperature range accommodates varying current
supplies, with excellent regulation.

T h e  e x t r e m e l y  l o w  p o w e r  d r a i n  o f  t h i s  series makes them useful for micropower circuitry. These voltage
references can be used to make portable meters, regulators, or general-purpose analog circuitry, with batterylife approaching shelf life. The wide operating current range allows them to replace older references with
tighter-tolerance parts.symbol

ANODE CATHODEschematicQ 3 Q 1

Q 4 Q 7

Q 2

Q 5

20 pF20 pFQ 6 Q 8

Q 1 2 Q 11

Q 1 3 Q 1 0

Q 9

Q 1 4 C AT H O D E A N O D E

500 Ω 500 Ω
300 kΩ 200 kΩ 50 kΩ500 Ω60 kΩ

100 kΩ 600 kΩ 7.5 kΩ

NOTE A:  All component values shown are nominal.
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P O S T  O F F I C E  B O X  6 5 5 3 0 3 . •  D A L L A S ,  T E X A S  7 5 2 6 5 a b s o l u t e  m a x i m u m  r a t i n g s  o v e r  o p e r a t i n g  f r e e - a i r  t e m p e r a t u r e  r a n g e  ( u n l e s s  o t h e r w i s e  n o t e d )

†R e v e r s e  c u r r e n t ,  I R3 0  m A.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  F o r w a r d  c u r r e n t ,  I F

1 0  m A

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  .  .  .  .  .  .  P a c k a g e  t h e r m a l  i m p e d a n c e , .θJ A

 ( s e e  N o t e s  1  a n d  2 ) : D  p a c k a g e  9 7 °C/W

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  L P  p a c k a g e  1 4 0°C/W

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

P W  p a c k a g e  1 4 9°C/W.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  L e a d  t e m p e r a t u r e  1 , 2 0 m m  ( 1 / 1 6 1 i n c h )  f r o m  c a s e  f o r  1 0  s e c o n d s  2 6 0

°C.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  S t o r a g e  t e m p e r a t u r e  r a n g e ,  T

s t g  − 6 5° C  t o  1 5 0 °C.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  †

S t r e s s e s  b e y o n d  t h o s e  l i s t e d  u n d e r  “ a b s o l u t e  m a x i m u m  r a t i n g s ”  m a y  c a u s e  p e r m a n e n t  d a m a g e  t o  t h e  d e v i c e .  T h e s e  a r e  s t r e s s  r a t i n g s  o n l y ,  an d functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is noti m p l i e d .  E x p o s u r e  t o  a b s o l u t e - m a x i m u m - r a t e d  c o n d i t i o n s  f o r  e x t e n d e d  p e r i o d s  m a y  a f f e c t  d e v i c e  r e l i a b i l i t y . NOTES: 1. Maximum p o w e r  d i s s i p a t i o n  i s  a  f u n c t i o n  o f  T

J ( m a x )

,  

θ J A

,  and T

A

.  T h e  m a x i m u m  a l l o w a b l e  p o w e r  d i s s i p a t i o n  a t  a n y  a l l o w a b l e  a m b i e n t t e m p e r a t u r e  i s  P

D

 =  ( T

J ( m a x )

 −  T

A

)/J A

.  O p e r a t i o n  a t  t h e  a b s o l u t e  m a x i m u m  T

J  o f  1 5 0 °C  c a n  a f f e c t  r e l i a b i l i t y . 2 . T h e  p a c k a g e  t h e r m a l  i m p e d a n c e  i s  c a l c u l a t e d  i n  a c c o r d a n c e  w i t h  J E S D  5 1 - 7 . r e c o m m e n d e d  o p e r a t i n g  c o n d i t i o n s

M I NI

Z

R e f e r e n c e  c u r r e n t
202

20mAT

A

O p e r a t i n g  f r e e - a i r  t e m p e r a t u r e  r a n g eLM285-2.5−40

85

°CTO p e r a t i n g  f r e e - a i r  t e m p e r a t u r e  r a n g eL M 3 8 5 - 2 . 5 ,  L M 3 8 5 B - 2 . 50

70
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P O S T  O F F I C E  B O X  6 5 5 3 0 3 2

•

 DALLAS, TEXAS 7 l
5TYPICAL CHARACTERISTICS†

Figure 1
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Figure 4 †

D a t a  a t  h i g h  a n d  l o w  t e m p e r a t u r e s  a r e  a p p l i c a b l e  o n l y  w i t h i n  t h e  r a t e d  o p e r a t i n g  f r e e - a i r  t e m p e r a t u r e  r a n g e s  o f  t h e  v a r i o u s  d e vi c e s .
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TYPICAL CHARACTERISTICS †
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Figure 9

† Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.



���������� ��	������� ��	��
����
���
�����
 ������� 
���
�����

SLVS023J − JANUARY 1989 − REVISED MARCH 2005

7



PACKAGE OPTION ADDENDUM

www.ti.com 24-Jan-2013

Addendum-Page 1

PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package Qty Eco Plan
(2)

Lead/Ball Finish MSL Peak Temp
(3)

Op Temp (°C) Top-Side Markings
(4)

Samples

LM285D-2-5 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 285-25

LM285DE4-2-5 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 285-25

LM285DG4-2-5 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 285-25

LM285DR-2-5 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 285-25

LM285DRE4-2-5 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 285-25

LM285DRG4-2-5 ACTIVE SOIC D 8 2500 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM -40 to 85 285-25

LM285LP-2-5 ACTIVE TO-92 LP 3 1000 Pb-Free
(RoHS)

CU SN N / A for Pkg Type -40 to 85 285-25

LM285LPE3-2-5 ACTIVE TO-92 LP 3 1000 Pb-Free
(RoHS)

CU SN N / A for Pkg Type -40 to 85 285-25

LM285LPR-2-5 ACTIVE TO-92 LP 3 2000 Pb-Free
(RoHS)

CU SN N / A for Pkg Type -40 to 85 285-25

LM285LPRE3-2-5 ACTIVE TO-92 LP 3 2000 Pb-Free
(RoHS)

CU SN N / A for Pkg Type -40 to 85 285-25

LM385BD-2-5 ACTIVE SOIC D 8 75 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM 0 to 70 385B25

LM385BDE4-2-5

0 to 70

http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM285-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
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Addendum-Page 2

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package Qty Eco Plan
(2)

Lead/Ball Finish MSL Peak Temp
(3)

Op Temp (°C) Top-Side Markings
(4)

Samples

LM385BLPE3-2-5 ACTIVE

http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385B-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
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Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package Qty Eco Plan
(2)

Lead/Ball Finish MSL Peak Temp
(3)

Op Temp (°C) Top-Side Markings
(4)

http://www.ti.com/product/LM385-2.5?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent












IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable

http://www.ti.com/audio
http://www.ti.com/automotive
http://amplifier.ti.com
http://www.ti.com/communications
http://dataconverter.ti.com
http://www.ti.com/computers
http://www.dlp.com
http://www.ti.com/consumer-apps
http://dsp.ti.com
http://www.ti.com/energy
http://www.ti.com/clocks
http://www.ti.com/industrial
http://interface.ti.com
http://www.ti.com/medical
http://logic.ti.com
http://www.ti.com/security
http://power.ti.com
http://www.ti.com/space-avionics-defense
http://microcontroller.ti.com
http://www.ti.com/video
http://www.ti-rfid.com
http://www.ti.com/omap
http://e2e.ti.com
http://www.ti.com/wirelessconnectivity

