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LM385-ADJ

LM385 Adjustable Micropower Voltage References

FEATURES

® Adjustable from 1.24V to 5.30V
® Operating Current of 10pA to 20mA

® 1% and 2% Initial Tolerance

SOP-8
® 1Q Dynamic Impedance

® Low Temperature Coefficient

TO-92
DFN-8 3*3
DFN-8 2*2
ORDERING INFORMATION

DEVICE Package Type MARKING Packing Packing Qty
LM385Z-ADJ/HG TO-92 LM385-ADJ,385-ADJ BAG 1000pcs/box
LM385M-ADJ/TR-HG SOP-8 385-ADJ REEL 2500pcs/reel
LM385DQ3-ADJ/TR-HG DFN-8 3*3 385-ADJ REEL 5000pcs/reel
LM385DQ2-ADJ/TR-HG DFN-8 2*2 385-ADJ REEL 5000pcs/reel*

*old: 4000pcs/reel,New packaging quantity of 5000 pcs/reel after December 2025.

DESCRIPTION

The LM385-ADJ are micro power 3-terminal adjustable band-gap voltage reference diodes. Operating
from 1.24 to 5.3V and over a 10uA to 20mA current range, they feature exceptionally low dynamic impedance
and good temperature stability. On-chip trimming is used to provide tight voltage tolerance. Since the
LM385-ADJ band-gap reference uses only transistors and resistors, low noise and good long-term stability
result. The wide dynamic operating range allows its use with widely varying supplies with excellent regulation.

The extremely low power drain of the LM385-ADJ makes it useful for micro power 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.
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CONNECTION DIAGRAM

Figure 1. TO-92 Package Bottom View
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Figure 2. SOP Package Top View
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Figure 3. DFN Package Top View

BLOCK DIAGRAM

Typical Applications
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Figure 3. 1.2V Reference
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ABSOLUTE MAXIMUM RATINGS "

Figure 4. 5.0V Reference

CONDITION MIN MAX
Reverse Current - 300mA
Forward Current - 10mA
Operating Temperature Range @ 0°C 70°C
ESD Susceptibility @ - 2kV
Storage Temperature -55°C 150°C
TO-92 Package (10 sec.) - 245°C
Soldering Information
SOP Package(10 sec.) - 260°C
Ts(max) for Elevated Temperature Operation - 100°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. For specifications and test conditions, see the Electrical Characteristics. The
specifications apply only for the test conditions listed.

(2) For elevated temperature operation, see Table 1 and Thermal Characteristics.

(3) The human body model is a 100pF capacitor discharged through a 1.5 kQ resistor into each pin.

THERMAL CHARACTERISTICS

Over operating free-air temperature range (unless otherwise noted)

Thermal Resistance TO-92 SOP
180°C/W (0.4" leads)
0.a (Junction to Ambient) 165°C/W
170°C/W (0.125" leads)
B.c (Junction to Case) N/A N/A
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ELECTRICAL CHARACTERISTICS("

LM385 Unlts
Parameter Conditions Typ Tested Limit |Design Limit (Limit)
(2) (3)
Reference Voltage IrR=100pA 1.240 1.265 1.270 V(max)
1.215 1.205 V(min)
Reference Voltage Change Imn<Ir<TmA 0.2 1 1.5 mV
with Current TmA<Ir<20mA 5 15 25 (max)
. Ik=100A f=100Hz
Dynamic Output Impedance =011 Vour=Vrer 0.4 Q
Vour=5.3V 1
Reference Voltage Iy
Change with IR=100pA 2 5 10
(max)
Output Voltage
Feedback Current 16 30 35 nA(max)
Minimum Operating Current Vour=VRrer 7 11 13 MA
(see curve) Vour=5.3V 35 55 60 (max)
Ir=100pA, 10Hz<f<10KHz
Output Wideband Noise Vour=Vrer 50 pVrms
Vour=5.3V 170
Avera'g'e Temperature Ik=100pA ppm/°C
Coefficient(4) 150 (max)
Long Tem Stability 1==100uA, T=1000Hr, 20 ppm
TA=25°C +0.1°C

(1) Parameters identified with boldface type apply at temperature extremes. All other numbers apply at TA= TJ = 25°C.
Unless otherwise specified, all parameters apply for Vrer < Vour < 5.3V.

(2) Production tested.

(3) Not production tested. These limits are not to be used to calculate average outgoing quality levels.
(4) The average temperature coefficient is defined as the maximum deviation of reference voltage at all measured
temperatures from Tumin to Tuax, divided by Tuax — Tmin. The measured temperatures are  0-70°C.
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 5. Figure 6.
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TYPICAL PERFORMANCE CHARACTERISTICS (CONTINUED)
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TYPICAL APPLICATIONS
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Figure 15.Precision 10V Reference Figure 16.Low AC Noise Reference
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Figure 17.25V Low Current Shunt Regulator Figure 18. 200mA Shunt Regulator
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TYPICAL APPLICATIONS(continued)
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Figure 21. Voltage Level Detector Figure 22. Voltage Level Detector
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Figure 23. Fast Positive Clamp 2.4V + AVD1 Figure 24. Bidirectional Clamp£2.4V
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TYPICAL APPLICATIONS(continued)
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Figure 25. Bidirectional Adjustable Clamp+1.8V to +2.4V Figure 26. Bidirectional Adjustable Clamp+2.4V to +6V
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TYPICAL APPLICATIONS(continued)
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*D1 can be any LED, V=15V to 2.2V at 3 mA. D1 may act as an indicator. D1 will be on if ltpresnoLo falls below the
threshold current, except with 1=0.

Figure 29. Precision Floating Current Detector
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Figure 31. Freezer Alarm
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Schematic Diagram
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PHYSICAL DIMENSIONS

SOP-8 (150mi)
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Dimensions In Millimeters(SOP-8)

Symbol: A A1 B C C1 D Q a b
Min: 1.35 0.05 4.90 5.80 3.80 0.40 0° 0.35
1.27 BSC
Max: 1.55 0.20 5.10 6.20 4.00 0.80 8° 0.45
TO-92
I
S
A
T -
1 O o oo
o
o lells
Dimensions In Millimeters(TO-92)
Symbol: A B C C1 D D1 L a b
Min: 3.43 4.44 13.5 4.32 3.17 2.03 0.33 0.40
1.27BSC
Max: 4.13 5.21 15.3 5.34 4.19 2.67 0.42 0.52
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PHYSICAL DIMENSIONS
DFN-8 3*3
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Dimensions In Millimeters(DFN-8 3*3)
Symbol: A A1 B B1 E F a b
Min: 0.85 0.00 2.90 2.90 0.20 0.30 0.20
0.65 BSC
Max: 0.95 0.05 3.10 3.10 0.25 0.50 0.34
DFN-8 2*2
8 ‘ 5 5 8 ‘
U U u U
| — o
oo M
Pin 1 Index Area /" % ANANANA Pin 14 1.D.
Top and bottom 1 4 4 1
d
= Lm
|
<C
Dimensions In Millimeters(DFN-8 2*2)
Symbol: A A1 B B1 E F a b
Min: 0.85 0 1.90 1.90 0.15 0.25 0.18
0.50TYP
Max: 0.95 0.05 210 2.10 0.25 0.45 0.30
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REVISION HISTORY

I:JEUVIVIISBIg: DATE REVISION PAGE
V1.0 2012-6 | New 1-15
V1.1 2016-9 Update encapsulation type. Add annotation for Maximum Ratings. 1. 3
V1.2 2021-1 Update TO-92 Physical Dimensions 12
V1.3 2024-11 | Update Lead Temperature 3
V1.4 2025-3 Add DFN-8 package model 1
V1.5 2025-12 | Update important statements, Update sop-8 Dimension drawing 12, 15
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IMPORTANT STATEMENT:

Huaguan Semiconductor reserves the right to change products and services offered without prior notice. Customers should obtain the latest relevant

information before placing orders and verify that such information is current and complete. Huaguan Semiconductor assumes no responsibility or liability for
altered documents.

Customers are responsible for complying with safety standards and implementing safety measures when using Huaguan Semiconductor products in system
design and end-product manufacturing. You assume full responsibility for: selecting the appropriate Huaguan Semiconductor products for your application;
designing, validating, and testing your application; and ensuring that your application complies with applicable standards and all other safety, security, or other
requirements. This is to prevent potential risks that may lead to personal injury or property damage.

Huaguan Semiconductor products are not approved for use in life support, military, aerospace, or other high-risk applications. Huaguan products are neither
intended nor warranted for use in such systems or equipment. Any failure or malfunction may lead to personal injury or severe property damage. Such
applications are deemed "Unsafe Use." Unsafe Use includes, but is not limited to: surgical and medical equipment, nuclear energy control equipment, aircraft or
spacecraft instruments, control or operation of vehicle power, braking, or safety systems, traffic signal instruments, all types of safety devices, and any other
applications intended to support or sustain life. Huaguan Semiconductor shall not be liable for consequences resulting from Unsafe Use in these fields. Users
must independently evaluate and assume all risks. Any issues, liabilities, or losses arising from the use of products beyond their approved applications shall be
solely bome by the user. Users may not claim any compensation from Huaguan Semiconductor based on these terms. If any third party claims against Huaguan
Semiconductor due to such Unsafe Use, the user shall compensate Huaguan Semiconductor for all resulting damages and liabilities.

Huaguan Semiconductor provides technical and reliability data (including datasheets), design resources (including reference designs), application or other
design advice, web tools, safety information, and other resources for its semiconductor products. However, no guarantee is made that these resources are free
from defects, and no express or implied warranties are provided. The use of testing and other quality control techniques is limited to Huaguan Semiconductor’s
quality assurance scope. Not all parameters of each device are tested.

Huaguan Semiconductor’s documentation authorizes you to use these resources only for developing applications related to the products described herein.
You are not granted rights to any other intellectual property of Huaguan Semiconductor or any third party. Any other reproduction or display of these resources is
strictly prohibited. You shall fully indemnify Huaguan Semiconductor and its agents against any claims, damages, costs, losses, and liabilities arising from your
use of these resources. Huaguan Semiconductor shall not be held responsible.
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