TECHNOLOGY

FEATURES

Guaranteed +4mV initial accuracy LT1004-1.2
Guaranteed +?20mV accuracy LT1004-2.5
Guaranteed 10uA operating current
Guaranteed temperature performance

Operates up to 20mA

Very low dynamic impedance

APPLICATIONS

Portable meter references
Portable test instruments
Battery operated systems
Current loop instrumentation

Micropower Cold Junction Compensation For Thermocouples
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' .Micropower Voltage
References

DESCRIPTION

The LT1004 Micropower Voltage References are two
terminal bandgap reference diodes designed to pro-
vide high accuracy and excellent temperature charac-
teristics at very low operating currents. Optimization
of the key parameters in the design, processing and
testing of the device results in accuracy specifications
previously attainable only with selected units. Below
is a distribution plot of reference voltage for a typical
lot of LT1004-1.2. Virtually all of the units fall well
within the prescribed limits of +4mV.

The LT1004 is a pin for pin replacement for the
LM185/385 series of references with improved accu-
racy specifications. More important, the LT1004 is an
attractive device for use in systems where accuracy
was previously obtained at the expense of power con-
sumption and trimming.

For a low drift micropower reference with guaranteed
temperature coefficient, see the LT1034 data sheet.

Typical Distribution of
Reference Voltage (LT1004-1.2)
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LT1004

ABSOLUTE MAXIMUM RATINGS PhCHﬂGE/ ORDER INFORMATION

Reverse Breakdown Current. .............. 30mA BOTTOM VIEW
ForwardCurrent........................ 10mA
Operating Temperature Range LT1004MH
LT1004M .................. —55°C to 125°C LT1004CH
LT1004C . ... ... 0°Cto 70°C e
Storage Temperature Range T0-46 METAL CAN
LT1004M . ................. —65°C to 150°C BOTTOM VIEW
LT1004C .................. —65°C to 150°C
Lead Temperature (Soldering, 10 sec.). . .. .. 300°C LT1004CZ
2 PACKAGE
T0-92 PLASTIC
ELECTRICAL CHARACTERISTICS (Sce Note 1)
LT1004-1.2 LT1004-2.5
SYMBOL PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
\74 Reverse Breakdown Voltage lp = 100uA 1231 1235 1239 2480 2500 2520 v
LT1004M —55°C < T, < 125°C |e@| 1.220 1230 1245 2460 2500 2535 v
LT1004M/C 0°C < T, < 70°C e 1225 1235 1245 2470 2500 2530 v
AV; Average Temperature Coefficient | lnin < lg < 20mA (Note 2) 20 20 ppm/°C
A Temp
bmin Minimum Operating Current ® 8 10 12 20 uh
Avy Reverse Breakdown Yoltage Imin < g < 1mA 1 1 mV
Alg Change with Current 1.5 15 mv
1mA < Ig < 20mA 10 10 mv
20 20 mv
rz Reverse Dynamic Impedance Ir = 100A 0.2 0.6 0.2 0.6 Q
® 15 15 Q
£n Wide Band Noise (RMS) I = 100LA
10Hz < f < 10kHz 60 120 uv
AV; Long Term Stability Ir = 100:A
ATime Ta = 25°C + 0.1°C 20 20 ppm/kHr

The @ denotes the specifications which apply over the full operating
temperature range.

Note 1: All specifications are for T, = 25°C unless otherwise noted.

Note 2: Selected devices with guaranteed maximum temperature
coefficient are available upon request.
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LT1004

TYPICAL PERFORMANCE CHARACTERISTICS 1.2 VOLT

Forward Characteristics

Reverse Voitage Change

Reverse Characteristics
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LT1004
" TYPICAL PERFORMANCE CHARACTERISTICS 2.5 VOLT

Forward Characteristics

Reverse Characteristics

100 12
—55 CTO +125 C Ta=25°C
z =
2 0 p— = 0.8
] =
: T =
Q / o
g g
o =
§ 1 A 5 o4
0.1 0
0 05 10 15 20 25 30
REVERSE VOLTAGE (V) FORWARD CURRENT (mA)
Temperature Drift Reverse Dynamic impedance Reverse Dynamic Impedance
e 10K T
2 T, = 25°C
2515 i In = 100xA Y
i 1k
2510 v
g g
% 2.505 bt vy /
.5 Q (%]
E Z 100
3 2500 - = =
w / ; &
Z 2495 Vs = 2 /
& / g g 10
2400 |/ N 3 z /
2.485 1 /]
/
2.480
I
' 0.1
—55—-35—15 5 25 45 65 85 105 125 100 10 100 1k 10k 100k 1M
TEMPERATURE (°C) REVERSE CURRENT (mA) FREQUENCY (Hz)
Noise Voltage Filtered Output Noise Response Time
1400 T T 7T 120 T T T AV
R = 100uA| = 100.4A ;
| | [NR1]
1200 T 100 IR ‘
} || l100uA / 3.0 —OUTPUT
1000 Ll RG LOW PASS 5
N ; ! = | 1] AR
P i 3 80 | R ey 20 W,
£ \\\ bl ! ” / it = 4 24k
= 800 . | ' ! y ! = Vi VOUT
2 N Sl g e R R vl g
= N | = 7 | =
% 600 + é / 6
N / : > 0 -
g Ni 2 40 i =
400 \\ E = | h 9
7 i
LA .
200 ‘ 20 ; et A
‘ " | i 5V \
N wi | [ | | ‘ INPUT
0 0 j | LA
10 100 1 10k 100k 100 1k 10k 100k 00 500
_

3-20

LT



LT1004

TYPICAL APPLICATIONS

High Stability 5V Regulator Ground Referenced Current Source
LT338A +15v
Vi = 8V IN ouT 5v
|+ ADJ 2Kk *
1uf 3000
I LT1004-2.5 1%

’k LT1004-1.2

1000
1%

lour

* MAY BE INCREASED
FOR SMALL OUTPUT CURRENTS
v
R~ Yo + 10,4

0-100°C Linear Output Thermometer

NETWORK DETAIL
YSI 44201

+15v Ry NETWORK
YSi 44201
2.7k ——l—w—l———
5% .
10k 4
P—VAV N4
13
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LT1004

TYPICAL APPLICATIONS

Low Temperature Coefficient
2 Terminal Current Source

R < 5k
LT1004-1.2
B
i
Variable Output Supply
LT338A
Vi Vv Vour Vour
+ ADJ £

) 1uf A= p 1200 +

LT1004-1.2

L
I

2.5V Reference

5V

50k

2.500

LT1004-2.5

Constant Gain Amplifier
Over Temperature

250k l 250k
<
OuTPUT
INPUT |

y / 2N3904

200k LT1004-1.2 60k

A

Vo< —5Y

Low Noise Reference

Vi = 5V

100pA §
2292
QuTPUT
+
LT1004-1.2 50ut
Micropower Reference

from 9V Battery 1.2V Reference from 1.5V Battery

+9v +1.5v*

510k 3k )
1.235V 1.235V
LT1004-1.2 LT1004-1.2

* OUTPUT REGULATES
DOWN T0 1.285v
FOR |0u1 =0
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LT1004

TYPICAL APPLICATIONS

Micropower 5V Reference Lead Acid Low Battery Detector

_ . BATTERY
V=GV 10 15V T ooTPUT
LM334
TR, M = v
R 1% <
3 =
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2
133k
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3], 7
LM4250\6 ‘ Vour=5V Lr
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F—AAA——O-
<4 M
1%

V., Generator for Eproms — No Trim Required

100 pf
+24 60048 AC
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> |, o =l
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LT1004

SCHEMATIC DIRGRAM

LT1004-1.2
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PHCKHGG DGSCB'PT'O" Dimensions in inches (millimeters) unless otherwise noted.
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