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LT1031M/883 and LH0070/883
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DESCRIPTION

The LT1031M/883 is a pracision 10V reference with ultra
low drift and noise. extremaly good long term stabllity, and
almost total immunity to input vollage variations. The
referance output will both source and sink up to 10mA and
can be used as & shunt regulator (two terminal zener) with
the same precision characteristics as the three terminal
connection. Special care has been taken to minimize
thermal regulation effects and temperature induced
hysteresis.

The reference is based on a buried zener diode structure
which eiminates noise and stability problems associated
with surface breakdown devices. Further, a subsurface
2ener oxhibits better temperature drift and time stabiity
than aven the best band-gap referances.

Unigue circukt design makes the LT1031M/883 the first
three terminal IC reference to offer uitra low dritt without
the use of high power on-chip heaters. Output voltage is
pre-trimmed o 0.08% accuracy.

The LT1031M/883 ¢an be used as a plug-replacement tor
the AD581 and LM0070, with improved electrical and ther-
mal performance.

The devica is processed to the requirements of MIL-STD-
883 Class B to yiekd circuits usable in precision military
applications.

Precision 10 Volt Reference

ABSOLUTE MAXIMUM RATINGS
InputVoltage ............coovveeeeaiiinnn. 40v
Input-Output Voltage Differential . . ............. 35V
Output to Ground Voltage

(Shunt Mode CurrentLimit) ............... 16V
Trim Pin to Ground Voltage

POSIIVE . ... v Equalto Vour

Negative ..........c.oiviiianenauanens -20V
Qutput Short Circuit Duration

VIN®3BV (i iiiiiienaivinieaaanns 10 sec

VINS20V ... i e Indefinite
Operating Temperature Range . ...... -55°C to 125°C
Storage Temperature Range .. ....... -85°C to 150°C
Lead Temperature (Soldering, 10sec.)....... .. 300°

BURN-IN CIRCUIT

-20V

PACKAGE/ORDER INFORMATION

ORDER PART
NUMBER

LHO0070-0H/883
LH0070-1H/883
LH0070-2H/883
LT1031BMH/883
LT1031CMH/883
LT1031DMH/883

PART MARKINGt

LH0070-0H/883C
LH0070-1H/883C
LH0070-2H/883C
LT10318MH/883C
LT1031CMIH/883C
LT1031DMH/883C

BOTTOM VIEW
INPUT

'

OUTPUT

GROUND

H PACKAGE
TO-5 METAL CAN

t The suffix letter °C" of the part mark indicates compiiance per
MIL-STD-883, para 1.2.1.1.

LY

information lurniched by Linear Technalogy Corporation is balioved to be accurate and reliable. However, no
responsibility i ansumed for its use. Linear Tachnology Corporation
intorconnection of ik circuits as described harein will not infringe on axisting patont rights.

malas no represantation that the 1
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TABLE 1: ELECTRICAL CHARACTERISTICS

© LINEAR TECHNOLOGY CORPORATION 1990

Taa2%C SUB- | BPC<Tas135°C SuB-
SYMBOL | PARAMETER CONDITIONS NOTES |MIN TYP WAX |GROUP| MIN TYP MAX | GROUR UNITS
LT1031/883, Vi = 13V, loyr = 0, uniess otherwise nated.
Vn Output Voltago LTima18 A 5.906 10.000 10.005 1 v
LT1081C A 9.900 10.000 10.010 1 v
LT1031D A 9.980 10.000 10.020 1 v
AVn Output Voltage T $ Ts S Tamy
AY Temperature Cosfficiant LT10318 8 a s 23 ppmvC
LT1081C 8 8 5] 23 ppmAC
LT10310 8 10 25 23 pemrC
2!5_ Line Regulation 11.6VSVins 145V c 1 4 1 6 23 ppriV
AV 14.5VS V40V c 03 2 1 4 23 POV
AV | Load Reguiaton 05 lour < 10mA c 12 - 40| 23 ) povmA
Al {Sourcing Currens .
AVa Load Reguiation 1.7mA S lsmmr<10ma | CD S0 100 1 150 23 ppmMA
Aly (Shunt Mode)
o Series Mode Supply Current 12 1.7 1 2.0 23 mA
han Shunt Mode Minimum Current Vw is Opan 1.1 15 1 1.7 23 mA
Qutput Shart Circuit Currant 1MV <V S35V 30 mA
Minimum Input Valtage lour S YMA F 108 110 1 v
& Output Valtage Noise DAHz st<i0Hz 6 nvp-p
0. 1Mz < f< 10H2 11 uVems
AVn Long Term Stability Al = 1000 Hrs 15 ppm
AVrime of Qutput Voltage Non-Cumulative
Temperuture Hysmrosis AT a 50°C s ppm .
of Cutput
LHOOTO/BE3, Vi = 15V, R = 10k0, unjess otharwise noted.
Va Output Vaitage 10.000 v
ava Custput Accuracy LH0070-0,1 003 204 1 403 | 23 %
LHO070-2 002 2005 1 0.3 23 °
AVR Qutpst Voltuge Change with
at Temporature LH0Q70-0 € 02 | 23 %
LHO070-1 E 2002 401 23 =
LH0070-2 [ 3 1001 004 23 ®%
_A_\_I!_ Line Fegulation 1BV SV 3V,
AVme 1 HOO70-0,1 0.008 0.1 1 %
LHoo70-2 0008 003 1 %
Input Valtage Range 1.4 40 1 11.4 40 23 v
AVn Laad Raguiation OmA < lour 5 5mA 0.1 0a 1 00t 003 | 23 %
Aly
D) Quinscent Current 135 V<3V 12 5 1 12 5| 23 mA
&o Change in Quisscent Current AV = 200 01 15 1 0.1 15 23 mA
AV from 13V 0 33V
-~ Outpu Voltege Naise 6 uVp-p
Ripple Rejacton f= 120H2 001 a.001 KSNp-p
fa Output Reslstance 0.2 06 1 02 08 | 23 Q
AV2 Long Term Stability 1H0070-0,1 G 102 LA
ATime LH0070-2 G 40,05 %Yt
Linear T Co:pon.ltion TLW 1190
1630 McCarthy Bivd,, Mipitas, CA 95035-7487 (408) 432-1900
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MIL-STD-833 TEST REQUIREMENTS UBGHROUP|
Final Electrical Test Requiramants (Method 5004)|  1,2,3
Group A Test Raquiremenits (Mathod 5005) 12,3
Group G and D End Point Electrical Parametars 1,23
{Method 5005)

* PDA applies 10 subgroup 1. See PDA Tast Nates.

. Note A: Output voltage is measured immediately after

tum-on. Changes due to chip warm-up are typically less
than 0.005%.

Note B: Temperature coefficient is measured by dividing
the change in output voltage over the temperature range by
the change in temperature. Separate tests are done for hot
and cold; TMiN to 25°C, and 25°C to Tmax. Incremental
slope is also measured at 25°. For LT1031BMH, the
Sppmv/°C to +125°C range is guaranteed to 7ppmC.

Not_e C: Line and load regulation are measured on a pulse
basis. Output changes due to die temperature change must

be taken into account separately. Package thermal resis-
tance is 150°C/W.

TLW 0800 100

LY ISR

1630 McCarthy Bivd., Milpitas, CA 95035-7487 » (408) 432-1900

. TABLE 2: ELECTRICAL TEST REQUIREMENTS

PODA Test Natas .

The PDA is spacified as 5% basaed on failures from group A,
subgroup 1, tests after cooldown as the final elactrical test in
acoordance with mathod 5004 of MIL-STD-883 Class 8. Tha
verified failuras of group A, subgroup 1, after burn-in divided by
the total numbar of devices submitted for burn-in in that lot shall
be used to detarmina the percant for the iot.

Linear Tachnology Corporation reserves the right 1o test to tighter
limits than those given.

Note D: Shunt mode requiation is measured with the input
open. With the input connected, shunt mode currant canbe
reduced to OmA. Load regulation will remain the same.

Note E: Temperature drift is guaranteed from -25°C to
+85°C on LH0070.

Note F: See curve on standard data sheet for guaranteed
minimum ViN versus louT.

Note G: Guaranteed by design.

1.D. No. 08-10-0037 Rw C 03/00/90
Limear Technology Corporation 3
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