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ADJUSTABLE MICROPOWER VOLTAGE REFERENCE

General Description

The LM185BY is a micropower 3-terminal adjustable band-gap voltage reference diode.
Operating from 1.24 to 5.3V and over a 10 uA to 20 mA current range, it features
exceptionally low dynamic impedance and good temperature stability. On-chip trimming is
used to provide tight voltage tolerance. Since the LM185BY band-gap reference uses only
transistors and resistors, low noise and good long-term stability result.

Careful design of the LM185BY has made the device tolerant of capacitive loading, making
it easy to use in almost any reference application. The wide dynamic operating range
allows its use with widely varying supplies with excellent regulation.

The extremely low power drain of the LM185BY makes it useful for micropower circuitry.
This voltage reference can be used to make portable meters, regulators or general purpose
analog circuitry with battery life approaching shelf life. Further, the wide operating

current allows it to replace older references with a tighter tolerance part.

Industry Part Number NS Part Numbers

LM185BY LM185BYH-SMD
LM185BYH/883

Prime Die

LM185

Controlling Document
SEE FEATURES SECTION

Processing Subgrp Description  Temp ( C) °
MIL-STD-883, Method 5004 1 Static tests at +25
2 Static tests at +125
. . 3 Static tests at -55
Quallty Conformance Inspectlon 4 Dynamic tests at +25
5 Dynamic tests at +125
_ _ 6 Dynamic tests at -55
MIL-STD-883, Method 5005 7 Functional tests at  +25
8A Functional tests at  +125
8B Functional tests at  -55
9 Switching tests at ~ +25
10 Switching testsat ~ +125
11 Switching tests at ~ -55
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Features

- Adjustable from 1.24V to 5.30V.

- Operating current of 10 uA to 20 mA.

- 1% initial tolerance.

- 1 Ohm dynamic impedance.

- Low temperature coefficient.

- CONTROLLING DOCUMENT
LM185BYH 5962-9091401MXA
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(Absolute Maximum Ratings)

(Note 1)
Reverse Current
30mA
Forward Current
10mA

Operating Temperature Range
-55Cto+125C

Maximum Junction Temperature
150 C

Storage Temperature
-55 Cto +150 C

Lead Temperature
(Soldering, 10 seconds) 300C

Thermal Resistance
ThetaJA
H-Pkg (Still Air) 300 C/W
H-Pkg (500LF/Min Air flow) 139 C/wW

ThetaJC
H-Pkg 57 C/W

Package Weight
(Typcial)

Note 1:  Absolute Maximum Ratings indicate limits beyond which damage to the device may occur.
Operating Ratings indicate conditions for which the device is functional, but do not
guarantee specific performance limits. For guaranteed specifications and test
conditions, see the Electrical Characteristics. The guaranteed specifications apply
only for the test conditions listed. Some performance characteristics may degrade
when the device is not operated under the listed test conditions.
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Electrical Characteristics
DC PARAMETERS

SYMBOL PARAMETER CONDITIONS NOTESAvE | MIN | MAX | UNIT| Shios
Vref Reference Voltage Ir = 100uA 1228 | 1.252 |V
1.215 |1.255 2,3
Ir = 9uA 11228 1.252 V 1
Ir = 10uA 1j215 1.255 V 2,3
Ir=1mA 1228 1p52 V 1
1.215 |1.255 2,3
Ir = 20mA 1228 1p52 V 1
1.215 |1.255 2,3
Vr =5.3V, Ir = 100uA 1.228| 1.252 | V L
1.215 |1.255 2,3
Vr=5.3V, Ir = 45uA 1.288 1.252 | V L
Vr=5.3V, Ir = 50uA 1.215| 1.255 | V R, 3
Vr=5.3V, Ir=1.0mA 1.288 1252 | V L
1.215 |1.255 2,3
Vr=5.3V, Ir =20mA 1.288 1.252| V 1
1.215 |1.255 2,3
Delta Reference Voltage 9UA <Ir<1mA 1 mV 1
Vref/Delta Change with
Ir Current 10uA <Ir<1mA 15 mV 2,3
1ImA <Ir < 20mA 10 mV 1
20 mV 2,3
Vr=5.3V,45uA <Ir<1mA _ 1 mV 1
Vr=5.3V, 50uA < Ir <ImA _ 15 mV 2,3
Vr=5.3V, ImA <Ir<20mA_ 10 mV 1
20 mvV 2,3
Delta Reference Voltage Vr=5.3V, Ir = 100uA 3 mVv 1
Vref/Delta Change with
Vo Output Voltage 6 mV 2,3
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Electrical Characteristics
DC PARAMETERS(Continued)

SYMBOL PARAMETER CONDITIONS NOTESAvE | MIN | MAX | UNIT| Shios
If Feedback Current  Ir =|9uA 20 nA 1
Ir = 10uA 25 n 23
Ir = 20mA 20 nA 1
25 nA 2,3
Vr=5.3V, Ir = 45uA 20 nA 1
Vr=5.3V, Ir = 50uA 25 nA 2,3
Vr=5.3V, Ir = 20mA 20 nA 1
25 nA 2,3
Ic Minimum Operating Vr = Vref 1 9 UA 1
Current
1 10 UA 2,3
Vr=5.3V 1 45 UA 1
1 50 UuA 2,3
Tc Temperature 2 50 ppm/ | 1,2,
Coefficient c 3

Note 1:  Functional Test.

Note 2:  The average temperature coefficient is defined as the maximum deviation of reference
voltage at all measured temperatures between the operating Tmin and Tmax, divided by
Tmax - Tmin. The measured temperatures are -55 C, -40 C, 0 C, 25 C, 70 C, 85 C and
125 C.
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Graphics and Diagrams

GRAPHICS# DESCRIPTION
05886HRB2 METAL CAN (H), TO-39, 3LD, .200 DIA P.C. (B/l CKT)
HO3HRE METAL CAN (H), TO-39, 3LD, .200 DIA P.C. (P/P DWG)
P0O00188A

METAL CAN (H), TO-39, 3LD, .200 DIA P.C. (PIN OUT)

See attached graphics following this page.



"G6 "ON NOILYDI18Nd 2303r “9%-0L NOILYYLSIO3IY D3A3r 3IONIYI4IY v

"S1ONQ0Yd dVINIT ONY O¥3V-TIN OL S317ddV ¢
"3Sv8 Q170S “3dAL NVO VLIIN QUVANVLIS ¢

“gvL HLIQIM WOWIXVYN ¥V OL 3AILY13¥ SNOILISOd
INYL YI3HL 40 ww g7 0 /NI LOO™ NIHLIM @31¥201 38 0L Sav3i1 "1

4314103dS 3SIMY3IHLIO SSIINN:STION

SYILIWITTIW 34V [J NI SINTVA

140 1 133HS Jon imvy¥a 37vDOS L1ON 0a [fH
I HEOH-LWN —TOT VN =0
A3y YIANNN_ ON I MY HO 3718 31v2S NOI1)3rodd
"d°d VIQ 00T°
. .
Q<u|_ M @Quo._. SWHD_HON3
NYJ 1VLI3NW s o
0608-250G6 VO '0J0|D PpUDS “JP JOJINPUOdIWAS 006 ¥6/61/60 OMVNO7T L
NAVHO
JOLINPUOIIWSS [OUOIJOY 3Iva | SIvAOBaaY
TI0H1LNOJ NOILYHNOIANOD
SESBE-I-TIN
HONT S|
vig dvin
d3TT04LNOONN
[v9°0]
—= XYW G20°
[9L°0]
XYW 0€0°
ol [8€0° 0% Gy 0]
dAl G100 *GL10°
7 , e g
I
i { { ]
i
| T
[GO'0%L ¥]
200°3681° @ W 1\ J
! 7
|
| {1 ]
I
I
\.
[L972-€0°2] (L7211
S01°-080° NIW 006

/mzjl ONI1V3S

/SW|G6/61/90 00071

SJWVLS OY3V/TIW 31V0adn

w

A9/1L | ¥6/61/50 r0rol

QYVONYLIS MIN ¥3d MYYA3Y 9 3SIA3Y

a

0.ddV/A8 31v0 N°D3 NOI1d 143530

SNOISIATY

NOITSNINTJ ONTTT04LNOD

[

~o

10- .
foz01]
700 070

[620+16 0]
070°%8€0"

[L0°078€°G] .
€00 7212 & trs el

001 @




National Sew

rrrrrrrrrrr

LM185H
3 - LEAD TO-46

CONNECTION DIAGRAM
BOTTOM VIEW
POOO188A
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Rev |ECN# |Rel Date O

riginator  Changes
0A0  |M0003465 [07/30/99

Rpse Malone Ard

hive RETS185BX, Rev. OA. Updated MNLM185BY-X, Rev.
OAL to MNLM185BY-X, Rev. 0A0. Fully Released MDS.

Updated Discription, Features and Absolute section.
Verified NSID.




