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LT1009
2.5-V INTEGRATED REFERENCE CIRCUIT

TEXAS INSTR (LIN/INTFC)

D3191, MAY 1987 —REVISED JANUARY 1989

Excellent Temperature Stability
Initial Tolerance ... 0.2% Max
Dynamic Impedance... 0.6 Q Max
Wide Operating Current Range
Directly Interchangeable with LM136

Needs No Adjustment for Minimum
Temperature Coefficient

description

The LT1009 Is a precision trimmed 2.5-V shunt
regulator featuring a maximum initial tolerance of
only =5mV, low dynamic impedance, and a
wide operating current range. The 0.2%
reference tolerance Is achieved by on-chip
trimming, which minimizes the initial voltage
tolerance and the temperature coefficlent ayz.

Even though the LT1009 needs no adjustments,
a third terminal allows the reference voltage to be
adjusted 5% to eliminate system errors. In many
applications, the LT1009 can be used as a pin-
for-pin replacement for the LM136H-2.5, which
eliminates the external trim network.

The uses of the LT1009 Iinclude a 5-V system
reference, an 8-bit ADC and DAC reference, or a
power supply monitor, The LT1009 can also be
used In applications such as digital voltmeters
and current-loop measurement and control
systems.

The LT1009M is characterized for operation over
the full military temperature range of —55°C
to 125°C. The LT1009C is characterized for
operation from 0°C to 70°C.

LT1009M. LT1009C . ... LD PACKAGE
{TOP VIEW)
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The anode is in electrical contact with the case.

symbol

SEE ORDER OF DATA FOR ERRATA INFORMATION

LT1009C . . . LP PACKAGE
{TOP VIEW)
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LT1009
2.5-V INTEGRATED REFERENCE CGIRCUIT

T-58-07

TEXAS INSTR (LIN/INTFC)

schematic
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All component values shown are nominal.
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LT1009
2.5-V INTEGRATED REFERENCE CIRCUIT

TEXAS INSTR (LIN/INTFC)

absolute maximum ratings over operating free-alr temperature range
Reversecurrent ......... e e e e e cereaaan. 20mA
Forward CUITENt . . v v oo vv e i en v ersvotstaaasasasanannns PPN e vos 10mMA
Operating free-air temperature range: LT1009M .. ............ Ceeeneean .... =—B55°Cto125°C
LT1009C .. oo vt vinennen e 0°C to 70°C
Storage temperature range . ... vvvv it ear st ta ettt —65°C to 160°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or LP package ......... .. 260°C
Lead temperature 1,6 mm (1/16 Inch) from case for 10 seconds: LD package ....... ce 300°C
electrical characteristics at specified free-air temperature
LT1009M LT1009C
t
PARAMETER TEST CONDITIONS TA N TP WA NP MAX UNIT
Vz Reference voltage Iz=1mA 25°C 2.495 25 2505 25 2,505 \
Change in reference
48Vz(temp) voltagge with temperature MIN to MAX 15 4 mv
Avefrgg_e tempe;alure 0°C to 70°C 15 25 i5 25 G
ayz sgﬁa gcexgnt of reference T55°C 10 125°C = a5 ppm/p
Change In reference _ 25°C 28 6 26 10
avz voltage with current Iz = 400 pAto 10 mA I— Tange 10 12 mv
Long-term change in - o
avplat  Sharer voltagga Iz=1mA 25°C 20 ppmykhr
25°C 03 06 0.3 1
Zz Reference impedance |lz = 1mA Full Tange 1 T2 Q

1 Full range is —56°C to 125°C for the LT1009M and 0°C to 70°C for the LT1009C.
 The average temperature coefficient of reference voltage is defined as the total change in reference voltage divided by the specified

temperature range.
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TEXAS INSTR (LIN/INTFC)

TYPICAL CHARACTERISTICST

REFERENCE VOLTAGE
Vs
FREE-AIR TEMPERATURE

T-58-07

CHANGE IN REFERENCE VOLTAGE
Vs
REFERENCE CURRENT

sjeays ejeq m

2.63 T 5
Iz = 1mA E
2,62 ‘l’ 4 /|
1 g
& 2.51 S
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s §
g 25 — 2
§ / \ ]
2 / \ g2
T 249 ]
I N E
< £
©
2.48 i‘
<
2.47 - 0
-50 -28 0 26 50 75 100 125 0 4 8 12 16 20
TA~Free-Air Temperature— °C I;—Reference Current—mA
FIGURE 1 FIGURE 2
REVERSE CHARACTERISTICS FORWARD CHARACTERISTICS
10-1 - 1.2 T
Ty = 26°C
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=~ 10-4 /7 / ] >
- - o,
/ Ty 65°C 0.2
/ I~ _T, = 25°C
10-5 1 I} 1 o
0.6 1.0 1.4 1.8 2.2 2.6 0.001 0.01 0.1 1 10
VR—Reverse Voltage—V . I[F—Forward Current—mA
FIGURE 3 FIGURE 4

T Data at the high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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LT1009
2 5.V INTEGRATED REFERENCE CIRCUIT
TEXAS INSTR (LIN/INTFQ) T-58-07
TYPICAL CHARACTERISTICS
REFERENCE IMPEDANCE NOISE VOLTAGE
vs Vs
FREQUENCY FREQUENCY
100 r — 250 T
Clz = 1mA I = 1mA
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FIGURE 7
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2.5-V INTEGRATED REFERENCE CIRCUIT
TEXAS INSTR (LIN/INTFC)

1724 00?9504 7

s1e9ysg eleq !

TYPICAL APPLICATION DATA

5V-35V

3.6 ka
. p— OUTPUT
< 10 kot
LT1009 8 TRIM

1 Daoes not affect temperature coefficient. Provides +5% trim range.

FIGURE 8. 2.5-V REFERENCE
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FIGURE 9. ADJUSTABLE REFERENCE WITH WIDE-SUPPLY RANGE
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FIGURE 10. POWER REGULATOR WITH LOW TEMPERATURE COEFFICIENT
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LT1009

2.5-V INTEGRATED REFERENCE CIRCUIT

5V

%5 k@

TEXAS INSTR (LIN/INTFC)
TYPICAL APPLICATION DATA
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LT1009
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T-58-07
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FIGURE 11. SWITCHABLE * 1.25-V BIPOLAR REFERENCE
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FIGURE 12. LOW-NOISE 2.5-V BUFFERED REFERENCE
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