ON Semiconductor™

Micropower Voltage
Reference Diodes

The LM285/LM 385 series are micropower two-terminal bandgap
voltage regulator diodes. Designed to operate over a wide current
range of 10 pA to 20 mA, these devices feature exceptionally low
dynamic impedance, low noise and stable operation over time and
temperature. Tight voltage tolerances are achieved by on-chip
trimming. The laige dynamic operating range enables these devices to
be used in applications with widely varying supplies with excellent
regulation. Extremely low operating current make these devices ideal
for micropower circuitry like portable instrumentation, regulators and
other analog circuitry where extended battery life is required.

The LM285/LM385 series are packaged in a low cost TO-226AA
plastic case and are available in two voltage versions of 1.235 and
2.500 V as denoted by the device suffix (see Ordering Information
table). The LM285 is specified over a -40°C to +85°C temperature
range while the LM 385 is rated from 0°C to +70°C.

The LM 385 is also available in a surface mount plastic package in
voltages of 1.235 and 2.500 V.

+ Operating Current from 10 pA to 20 mA

¢ 1.0%, 1.5%, 2.0% and 3.0% Initial Tolerance Grades
+ Low Temperature Coefficient

+ 1.0 Q Dynamic Impedance

+ Surface Mount Package Available

Representative Schematic Diagram
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MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted)

Rating
Reverse Current
Forward Current

Operating Ambient Temperature Range
LM285
LM385

Operating Junction Temperature

Storage Temperature Range

ELECTRICAL CHARACTERISTICS (Ta = 25°C, unless otherwise noted)

Characteristic

Reverse Breakdown Voltage (IRmn's Ir s 20 mA)
LM285-1.2/LM385B-1.2
Ta ="Howto Thjgh (Note 1)
LM385-1.2
Ta = "Howto Thijgh (Note 1)

Minimum Operating Current
TA =25°C
Ta="How ~igh (Note 1)
Reverse Breakdown Voltage Change with Current
iRmn S Ir « 1.0 mA, TA= +25°C
Ta = Tiowto Thjgh (Note 1)
I.OmAs IR'S 20 mA, TA=+25°C
Ta = T"wto Thjgh (Note 1)
Reverse Dynamic Impedance
IR= 100 pA, TA = +25°C

Average Temperature Coefficient
10pA S Ir S 20 mA, Ta = T|OWto Thigh (Note 1)

Wideband Noise (RMS)
IR=100pA, 10 Hz S f S 10 kHz

Long Term Stability
IR= 100 pA, TA=+25°C £ 0.1°C

LM285-1.2
Symbol Min Typ
V(BRR
1.223 1.235
1.200 -
Rmin
8.0
AV(BRR
z 0.6
AV(BR)/AT - 80
n 60
S 20
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Symbol

Max

1.247
1.270

10
20

1.0
15
10
20

Ta

Tj

Tstg

Value

30
10

- 40to +85
Oto +70

+ 150

-65 to + 150

LM385-1.2/LM385B-1.2

Min

1.223
1.210
1.205
1.192

Typ

1.235

1.235

8.0

0.6

80

60

20

Max

1.247
1.260
1.260
1.273

15
20

1.0
15
20
25

Unit
mA
mA

°C

°C

°C

Unit

pA

mV

ppm/°C

pVv

ppm/
kHR
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ELECTRICAL CHARACTERISTICS (TA =25°C, unless otherwise noted)

LM285-2.5 LM385-2.5/LM385B-2.5
Characteristic Symbol Min Typ Max Min Typ Max Unit
Reverse Breakdown Voltage (IRmn's Ir s 20 mA) V(BRR \Y
LM285-2.5/LM385B-2.5 2.462 25 2538 2.462 25 2.538
Ta = "Howto Thigh (Note 1) 2.415 - 2585 2.436 - 2.564
LM385-2.5 - - - 2.425 25 2.575
Ta = T|gwto Thigh (Note 1) - - - 2.400 - 2.600
Minimum Operating Current iRmin pA
Ta = 25°C - 13 20 - 13 20
Ta = T|gwto Thigh (Note 1) - - 30 - - 30
Reverse Breakdown Voltage Change with Current AV(BRR mVv
iRmn S Ir S 1.0 mA, TA= +25°C - - 1.0 - - 2.0
Ta = T|gwto Thjgh (Note 1) - - 15 - - 25
I.OmAs IR'S 20 mA, TA=+25°C - - 10 - - 20
Ta = T|gwto Thjgh (Note 1) - - 20 - - 25
Reverse Dynamic Impedance z 0.6 - - 0.6 - w
IR= 100 pA, Ta = +25°C
Average Temperature Coefficient AV(BR)/AT - 80 - - 80 - ppm/°C
20 pA S IR'S 20 mA, TA = T|0Wto Thigh (Note 1)
Wideband Noise (RMS) n - 120 - - 120 - pVv
IR= 100 pA, 10 Hz € f S 10 kHz
Long Term Stability s - 20 - - 20 - ppm/
IR= 100 pA, Ta = +25°C £ 0.1°C kHR

NOTES: 1. T|owW =- 40°C for LM285-1.2, LM285-2.5 Thigh = +85°C for LM285-1.2, LM285-2.5
=0°C for LM385-1.2, LM385B-1.2, LM385-2.5, LM385B-2.5 = +70°C for LM385-1.2, LM385B-1.2, LM385-2.5, LM385B-2.5
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TYPICAL PERFORMANCE CURVES FOR LM285-1.2/385-1.2/385B-1.2

0.4 0.6 0.8 1.0 12 14

V(BR), REVERSE VOLTAGE (V) IR, REVERSE CURRENT (mA)

01 1.0 10 100

IF, FORWARD CURRENT (mA) Ta ,AMBIENT TEMPERATURE (°C)

0 01 02 03 06 07 08
f, FREQUENCY (Hz) t, TIME (ms)

http://onsemi.com
89

0.9

1.0

11


http://onsemi.com

Ir, REVERSE CURRENT (piA)

Vp, FORWARD VOLTAGE (V)
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TYPICAL PERFORMANCE CURVES FOR LM285-2.5/385-2.5/385B-2.5
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Figure 9. Forward Characteristics
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