YIOPAXKXKHEHMNE Ne4

H3cienBane Ha reHepaTop Ha TOK 3a u3nutanus Ha NiIMH akymynaTopuu
OaTtepum

PaznuynuTe THIIOBE aKyMysiaTOpHU OaTepuy UMAT MapaMeTpu, KOUTO TH MPaBST
MPEANOYUTAHU 32 PA3IMYHU NPWIOKEHUS. B To3u cMHCHI Hiama “Hail-moObBp” THUI
Oarepun — KOTaTo ca mpeaHa3HaYeHH 3a MPEHOCUMU anapartu 6arepunrte TpsOBa 1a ca
JIEKH, KOTaTo ca IMpeJIHa3HAueHH 3a MPOJBDKUTENHA eKcIuioaTtauus 0e3 Haa30p — Ja
MO3BOJISIBAT MHOTO LHMKJIM, KOraTo ca KaTo pEe3epBHO 3axpaHBaHE — Ja ce
camopaspexxaaTt 6aBHo U T.H. [1o Te3u BbIpOCH uMa JOCTaThYHO MATEPUAIIH:

http://www.cewindows.net/battery.htm

http://www.thermoanalytics.com/support/publications/batterytypesdoc.html
http://www.batterysavers.com/Compare-Batteries.html

[Tpu n3nutanus Ha GaTepUUTE CE U3MBJIHABAT LUK HA 3apsil ¥ pa3psij Kato ce
u3MepBa kananurera Ha NiIMH Oartepuun, mpoBepsiBaT ce KpuUTEpUHUTE 32 3apsil U
paspsa.

[lenta Ha 7a00PaTOPHOTO YHMpaKHEHUE € Ja Ce M3CIeABa FeHepaTop Ha TOK,
KONTO Ja ObJe MPWIOKHM 3a paspsi Ha M3NUTBAHUTE OaTepuH MpPU LUKINYHHUTE
U3MHUTAHMS.

3amaumn:

1. Jla ce cHeMe ONMTHO cXeMaTa Ha TeHepaTopa Ha TOK ChC CTOMHOCT
300 mA 3a pa3pexaaHe Ha 6aTepus OT MakeTa, KoiTo ce 3axpana CAMO ot HEHHOTO
HanpexeHue (3a aBa eeMenTa 1o ¢ ot 1,8 g0 3,5 V).

2. Jla ce cumymmpa cxemara ¢ nmomomra Ha LTSPICE. /locTtaTpuHa e
TOYHOCT 2-5%.

3. la ce u3cnenBa U3MEHEHNETO HA TOKA MPU MPOMSHA Ha 3aXPaHBaIOTO
HarnpekeHue B Auanazona ot 1,8 go 3,5 V.

Ykazanus:

Ha ¢ur. 1 e moka3zana npumepHa 0JIOKOBa cxema Ha reHepaTop Ha TOK,
KOWTO € TIpeIHa3HaYCH JIa pa3pexaa akyMylaTopHa 6aTtepus.

Upat — HampexeHue Ha 6atepusita

NOH — u3TO4YHUK HA ONIOPHO HAIPEKEHUE

PE — perynuparti eemeHT

lout — U3XOJIEH TOK

Ru — LIyHTOB pe3UCTOp

['enepaTopbT Ha TOK TpsOBa Ja OCHUTYpsiBa CTAOWJIEH TOK 3a IIeNus
JMarna3oH Ha U3MEHEHHE Ha HalpekeHueTo Ha Oatepusara ot 1,8 no 3,5 V. 3a uenra
ce u3non3ea MOH. Uzxonuuat Tok low ce onpenenst or MOH u Ry,. Perynupamusar
eneMeHT PE TpsaOBa na u3abpika mo Tok ¢ HEOOXOIUMHUS 3amac CTOMHOCTTA Ha loyt 1 1A
MoeMa U3MEHEHHUETO Ha HAIIPEKEHUETO.


http://www.cewindows.net/battery.htm
http://www.thermoanalytics.com/support/publications/batterytypesdoc.html
http://www.batterysavers.com/Compare-Batteries.html
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General Description

The LM185-1.2/LM285-1.2/LM385-1.2 are micropower 2-ter-
minal band-gap voltage regulator diodes. Operating over a
10pA 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
LM185-1.2 band-gap reference uses only transistors and re-
sistors, low noise and good long term stability result.

Careful design of the LM185-1.2 has made the device excep-
tionally tolerant of capacitive loading, making it easy to use in
almost any reference application. The wide dynamic operat-
ing range allows its use with widely varying supplies with
excellent regulation.

The extremely low power drain of the LM185-1.2 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.
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LM185-1.2/LM285-1.2/LM385-1.2
Micropower Voltage Reference Diode

The LM185-1.2 is rated for operation over a -55°C to 125°C
temperature range while the LM285-1.2 is rated —40°C to 85°
C and the LM385-1.2 0°C to 70°C. The LM185-1.2/LM285-1.2
are available in a hermetic TO-46 package and the
LM285-1.2/LM385-1.2 are also available in a low-cost TO-92
molded package, as well as SO and SOT-23. The LM185-1.2
is also available in a hermetic leadless chip carrier package.

Features

+1% and 2% initial tolerance

Operating current of 10pA to 20mA

1Q dynamic impedance

Low temperature coefficient

Low voltage reference—1.235V

2.5V device and adjustable device also available
LM185-2.5 series and LM185 series, respectively

Connection Diagrams

T0-92
Plastic Package (2)

551810
Bottom View
Order Number LM285Z-1.2,
LM285BXZ-1.2, LM285BYZ-1.2
LM3852Z-1.2, LM385BZ-1.2
LM385BXZ-1.2 or LM385BYZ-1.2
See NS Package Number Z03A
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Order Number LM285M-1.2,
LM285BXM-1.2, LM285BYM-1.2
LM385M-1.2, LM385BM-1.2
LM385BXM-1.2 or LM385BYM-1.2
See NS Package Number M08A

551833

* Pin 3 is attached to the Die Attach Pad (DAP) and should be connected to
Pin 2 or left floating.

Order Number LM385M3-1.2
See NS Package Number MF0O3A

TO-46
Metal Can Package (H)

551806
Bottom View
Order Number LM185H-1.2, LM185H-1.2/883,
LM185BXH-1.2, LM185BYH-1.2
LM285H-1.2 or LM285BXH-1.2
See NS Package Number HO2A
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LM185-1.2/LM285-1.2/LM385-1.2

Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

(Note 2)
Reverse Current
Forward Current

Operating Temperature Range (Note 3)

LM185-1.2
LM285-1.2
LM385-1.2

ESD Susceptibility (Note 9)
Storage Temperature
Soldering Information
TO-92 package: 10 sec.
TO-46 package:10 sec.
SO and SOT Pkg.

2kV
-55°C to +150°C

260°C
300°C

215°C
220°C

See AN-450 “Surface Mounting Methods and Their Effect

on Product Reliability” for other methods of soldering

30mA
10mA Vapor phase (60 sec.)
Infrared (15 sec.)
-55°C to +125°C
-40°C to +85°C surface mount devices.
0°C to 70°C

Electrical Characteristics (Note 4)

LM185-1.2
LM185BX-1.2 LM385B-1.2
LM185BY-1.2 LM385BX-1.2 LM385-1.2
LM285-1.2 LM385BY-1.2 Units
Parameter Conditions Typ LM285BX-1.2 (Limit)
LM285BY-1.2
Tested | Design | Tested | Design | Tested | Design
Limit Limit Limit Limit Limit Limit
(Notes 5,| (Note 6) | (Note 5) | (Note 6) | (Note 5) | (Note 6)
8)
Reverse Breakdown [T, =25°C, 1.23| 1.223 1.223 1.205 V(Min)
5
Voltage 10pA < I < 20mA 1.247 1.247 1.260 V(Max)
Minimum Operating 8 10 20 15 20 15 20 WA
Current LM385M3-1.2 10 15 (Max)
Reverse Breakdown [1QpA < I < 1mA 1 1.5 1 1.5 1 1.5 mV
Voltage Change (Max)
with Current 1mA < |5 £ 20mA 10 20 20 25 20 25 mvV
(Max)
Reverse Dynamic Iz = 100pA, f = 20Hz 1 Q
Impedance
Wideband Noise Iz = 100pA, 60 pv
(rms) 10Hz < f < 10kHz
Long Term Stability |15 = 100pA, T=1000 Hr, | 20 ppm
T, =25°C +0.1°C
Average Temperature | | = 100pA
Coefficient (Note 7) | X Suffix 30 30 ppm/°C
Y Suffix 50 50 ppm/°C
All Others 150 150 150 ppm/°C
(Max)

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-1.2 for military specifications.
Note 3: For elevated temperature operation, T, max is:

LM185 150°C
LM285 125°C
LM385 100°C
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