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Adjustable Micropower Voltage References

General Description

The LM185/LM285/LM385 are micropower 3-terminal ad-
justable band-gap voltage reference diodes. Operating from
1.24 to 5.3V and over a 10pA to 20mA current range, they
feature exceptionally low dynamic impedance and good tem-
perature stability. On-chip trimming is used to provide tight
voltage tolerance. Since the LM185 band-gap reference
uses only transistors and resistors, low noise and good
long-term stability result.

Careful design of the LM185 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 LM185 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. Fur-
ther, the wide operating current allows it to replace older
references with a tighter tolerance part.

The LM185 is rated for operation over a -55°C to 125°C
temperature range, while the LM285 is rated —40°C to 85°C
and the LM385 0°C to 70°C. The LM185 is available in a
hermetic TO-46 package and a leadless chip carrier pack-
age, while the LM285/LM385 are available in a low-cost
TO-92 molded package, as well as S.O.

Features

Adjustable from 1.24V to 5.30V
Operating current of 10pA to 20mA
1% and 2% initial tolerance

1Q dynamic impedance

Low temperature coefficient

Connection Diagrams

TO-92
Plastic Package

00525009
Bottom View
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Ordering Information

LM285BXZ LM385BXZ
LM285BYZ LM385BYZ

TO-92 Z03A
LM285Z2 LM385BZ

Block Diagram

o>

00525013

Typical Applications
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Absolute Maximum Ratings (Note 1) Storage Temperature -55°C to 150°C
If Military/Aerospace specified devices are required, Soldering Information
please contact the National Semiconductor Sales Office/ TO-92 Package (10 sec.) 260°C

Distributors for availability and specifications.

(Note 2)

Reverse Current 30mA

Forward Current 10mA

Operating Temperature Range (Note 3) See An-450 “Surface Mounting Methods and Their Effect
LM185 Series -55°C to 125°C on Product Reliability” for other methods of soldering
LM285 Series -40°C to 85°C surface mount devices.
LM385 Series 0°C to 70°C

Electrical Characteristics (Note 4)

LM185, LM285 LM385
LM185BX,
LM185BY LM385BX,
LM185B, LM285 LM385 .
N LM285BX, LM385BY Units
Parameter Conditions Typ LM285BY Typ (Limit)
Tested | Design | Tested | Design Tested | Design | Tested | Design
Limit | Limit | Limit | Limit Limit | Limit | Limit | Limit
(Note | (Note | (Note | (Note (Note | (Note | (Note | (Note
5) 6) 5) 6) 5) 6) 5) 6)
Reference Ig = 100pA 1.240| 1.252 1.265 | 1.270 [1.240| 1.252 | 1.255 | 1.265 | 1.270 \
Voltage
1.255 (max)
1.228 1.215 | 1.205 1.228 | 1.215 | 1.215 | 1.205 \
1.215 (min)
Reference Ivin< Ig < TmA 0.2 1 1.5 1 15 0.2 1 1.5 1 15 mV
Voltage
Change with 1mA < Ig < 20mA 4 10 20 10 20 5 15 25 15 25 | (max)
Current
Dynamic Output| Iz = 100pA, f= 100Hz
Impedance Iac =0.11g Vour= 0.3 0.4 o
Vrer
Vour = 0.7 1
5.3V
Reference Ilg = 100pA
Voltage i " mV
Change with 1 3 6 3 6 2 5 10 5 10
(max)
Output
Voltage
Feedback 13 20 25 20 25 16 30 35 30 35 nA
Current (max)
Minimum Vour = Veer 6 9 10 9 10 7 11 13 11 13 pA
Operating
Current (see Vour = 5.3V 30 45 50 45 50 35 55 60 55 60 | (max)
curve)
Output Iz = 100pA, 10Hz < f <
Wideband 10kHz
Noise Vour = VRrer 50 50 MVims
Vour = 5.3V 170 170
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Electrical Characteristics (Note 4) (Continued)

LM185, LM285 LM385
LM185BX,
LM185BY LM385BX,
LM185B, LM285 LM385 .
N LM285BX, LM385BY Units
Parameter Conditions Typ LM285BY Typ (Limit)
Tested | Design | Tested | Design Tested | Design | Tested | Design
Limit | Limit | Limit | Limit Limit | Limit | Limit | Limit
(Note | (Note | (Note | (Note (Note | (Note | (Note | (Note
5) 6) 5) 6) 5) 6) 5) 6)
Average lg = 100pA X Suffix 30 30 ppm/°c
Temperature
Coefficient Y Suffix 50 50 (max)
(Note 7)
All Others 150 150 150 150
Long Term lg = 100pA, T = 1000 20 20 ppm
Stability Hr,
To=25'C+0.1°C

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
intended to be 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.

Note 2: Refer to RETS185H for military specifications.

Note 3: For elevated temperature operation, Tjmax is:

LM185 150°C
LM285 125°C
LM385 100°C
Thermal Resistance TO-92 TO-46 SO-8

0,4 (Junction to Ambient) 180°C/W (0.4" leads) | 440°C/W | 165°C/W
170°C/W (0.125" leads)
0,c (Junction to Case) N/A 80°C/W N/A

Note 4: Parameters identified with boldface type apply at temperature extremes. All other numbers apply at Tp = T; = 25°C. Unless otherwise specified, all
parameters apply for Vger < Voyt < 5.3V.

Note 5: Guaranteed and 100% production tested.
Note 6: Guaranteed, but not 100% production tested. These limits are not to be used to calculate average outgoing quality levels.

Note 7: The average temperature coefficient is defined as the maximum deviation of reference voltage at all measured temperatures from Ty to Tyax, divided
by Tmax — Tmin- The measured temperatures are -55, —40, 0, 25, 70, 85, 125°C.
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Typical Performance Characteristics

Temperature Drift of 3

Representative Units Feedback Current
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Typical Performance Characteristics (continued)

Output Noise Voltage Dynamic Output Impedance
10,000 [ =100, 00 =100 4 VOUT;VHEF/
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00525023
00525022
Response Time
6
5
out
4
= 3
g 2
5
e 1
0
10 }
INPUT
0 U
0 S50 100 150 200
TIME (s)
00525024
Temperature Coefficient Typical
LM185 LM285 LM385
£
g = % § ¢ 2
04 0 0 01 07 0
L ) ) b
n 3(1'24)_ AY* 4 4 I AY‘
] Y N 4 HeYar— >
aY . - L
— _5 - T — b—
4———¢—AT 5000-0.5 r 4 4-s5k
. - 5000—-0.5 [
7000 - 4 4 r
[ | 11 4 —10 111 ] L
-55 -25 0 +25 +70+85 +125 -55-40 0 +25 +70+85 +125 7000 - -
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Typical Applications

Precision 10V Reference

00525025

25V Low Current Shunt Regulator
v+

|

R3 S 1008 < 1 < 5mA

Vour
25V

00525027

Aug. 2010

Low AC Noise Reference

15V

100K

Vour
5V
R2

+ 120k

FB
LM385

R4 €1
33 0.47 uF 360 k¢

00525026

200 mA Shunt Regulator

v+

'

50 uA < | < 200 mA

R4

Vout
2.5V

2N2219

00525028

7

Rev 1.30 SHENZHEN CENTURY TIANCHUANG TECHNOLOGY CO.,LTD. WWW.TC-IC.COM



DIFE E=F FNTRRERLEFRLF

www.dtf-ic.com

X v DINGTAIFENG—  Ghanzhen Dlngtalfeng Technology Co. Ltd

Typical Applications (continued)

Series-Shunt 20 mA Regulator

LM

R2
100k

Vour
—-1.8VT0 -5V

1N457
D2

2N2905

—-15V

00525029

Voltage Level Detector

R1
120k
R2
™
< =12V
py LED ON
200
-5V

00525031

Fast Positive Clamp

2.4V +|Av,,
| ‘ R1
Vout
‘ R2 01
50,8 IN914
D2
IN914
R3
+ 240K
LM385 il
- R4
240K
AUg. 2010 00525033

VIN

High Efficiency Low Power Regulator

5.1V T0 16V

HEAT SINK
=71

1 g =170 ,.A
I 2N2905 0 < lgyr < 50 mA

22k

Vout
R2 5V
3k
+
/: c2
2N3904 500 ;F

22k

Voltage Level Detector

00525030

R1
120k

R2
M
> =12V
g3 LED ON
330
-5V

00525032

Bidirectional Clamp
2.4V

Vin

MEL

Vout
D2
R2
+ 510K _|N457

FB
LM385 i LM385

~ R3 +
D1 510K
IN457

00525034
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Applications (Continued)

Bidirectional Adjustable Clamp
+=1.8V to £2.4V

| I R1
Vour
D2
R2 IN457
390K -

LM385

FB
R3 "
+ 500K

FB

07020 mA
—_—

1N4002
DZK

- R4
D1 390K
IN457

Simple Floating Current Detector

00525035

+5V

R2
470k

D1*

\
\
3 4
NC.=— anas 1
ITHRESHOLD =~y -+ oo = 32mA =
Aug. 2010
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CMOS

00525037

+2.4V to *6V

Bidirectional Adjustable Clamp

—®—> Vour

D2
IN457

LM385

Current Source

+15V

R1

LM385

[F8

2N2905
120k

14A < lgyT < 100 mA

louT=—: 24v

00525038
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Typical Applications (continued)

Precision Floating Current Detector

07020 mA
—_—
+5V
R1
3320 +
*1% FB
LM385
o1a | -
02 & 3
R3
1N4002 7T oN2222 310%
R2
22k
1 A 6
01+ 'i/
2 5
o—e \ cMos
\ >
. R4
3 10M
NG aN28

1.24V
ITHRESHOLD TR 3.TmAx2%

00525039
*D1 can be any LED, Vg=1.5V to 2.2V at 3 mA. D1 may act as an indicator. D1 will be on if ItyresHoLD falls below the threshold current, except with 1=0.

Centigrade Thermometer, 10mV/°C Freezer Alarm
R1 ‘/ |
100k & +
TL c1
B2 < ™ 1,4F MALLORY
180k S " SONALERT
< [ SNP-428
LM385
4 L A
TEMP W= R T
SENSOR T L334 | | 1
~ s | R4
G s 3 2.2k $ 0.033 4F
SENSOR 1 _—
RS <
12k
BEEPS AT TEMPERATURES ABOVE THAT SET -=L

BY R1 (RANGE IS —30°F to +120°F)
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inches (millimeters) unless otherwise noted (Continued)
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{0.203)

SO Package (M)
NS Package Number MO8A

MOBA (REV H)

/'\‘\ 50 2 PLCS
r i |_L
0.0145-0.0155
[ [0.368-0.394] PEFORE LEAD FINISH
0.500 |
[12.70]
_
SEATING PLANE 013520, 145
0.090 . [3.43-3.68]
[2.29] | 0.045-0.055
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1B== E }
1
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e === /\,
Ll
0.016-0.021 1. _/
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8 1.65]
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TO-92 Plastic Package (Z)
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