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FORMERLY SN52104, SN72104

series

® Typical Load Regulation... 1 mV

o Typical Input Regulation . . . 0.06%

e Designed to be Interchangeable with National
Semiconductor LM104, LM204, and LM304
Respectively

description

The LM104, LM204, and LM304 are monolithic
integrated circuit voltage regulators that can be

programmed with a single external resistor to provide
any voltage between —40 volts and approximately
0 volts while operating from a single unregulated

negative supply. When used with a separate fioating
bias supply, these devices can provide regulation with

the output voltage limited only by the breakdown
characteristics of the external pass transistors.

Although designed primarily for application as linear
regulators at output currents up to
25 milliamperes, the LM104, LM204, and LM304 can
be used as current regulators, switching regulators, or

control elements with the output current limited by

the capability of the external pass transistors. The
improvement factor for load regulation is approxi-
mately equal to the composite current gain of the
added transistors. The devices can be used in either
constant-current or fold-back current-limiting applica-
tions.

The LM104 is characterized for operation over the
full military temperature range of —55°C to 125°C;
the LM204 is characterized for operation from
—25°C to 85°C; and the LM304 is characterized for
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TYPES LM104, LM204, LM304
NEGATIVE-VOLTAGE REGULATORS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

LM104 LM204 ‘Lm3osa | UNIT

Input voltage (see Note 1) —50 —50 —40 \
Input-to-output voltage differential —60 —50 —40 \Y
Continuous tota! dissipation at {or below) 25°C J or N package 1000 1000 1000

free-air temperature (see Note 2) L package 800 800 800 mW
Operating free-air temperature range —551t0 125 | —251t0 85 0to 70 °C
Storage temperature range —6510 150 | —65 to 150 | —65 to 150 °C
Lead temperature 1/16 inch from case for 60 seconds: J or L package 300 300 300 °C
Lead temperature 1/16 inch from case for 10 seconds: N package 260 260 °c

NOTES: 1. Voltage valuss, except input-to-output voltage differential, are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Table, Figures 1, 11, and 11, page 90. This rating for
the L package requires a heat sink that provides a thermal resistance from case to free-air, Rgca, ©f not more than 105°C/W.

recommended operating conditions

LM104 LM204 LM304 UNST
MIN MAX MIN MAX MIN MAX
Input voltage, V| -8 =60 -8 -50 -8 —-40 \4
Qutput voltage, Vo —0015 —40 |—0.015 —40|-0035 -30 A
Input-to-output voltage differential, Vj — Vo lo=20mA —2 %0 —2 -50 —2 40 v
lo<85mA —05 -50 -05 -50 —-05 -40
Output current, I 20 20 20 | mA
Operating free-sir temperature, Ta -85 125 —25 85 0 70 | °c
alectrical characteristics over recommended ranges of input and output voltage and operating
free-air temperature (unless otherwise noted)
LM104, LM204 LM304
PARAMETER TEST CONDITIONS? UNIT
MIN TYP MAX | MIN TYP MAX
Input regulation Vo= -8V oMAX, av| =01V, 006 0.1 0.06 0.1 %
See Notes 3and 4
] . C1= 10 uF, V)= —15V to MAX 02 05 02 05
Ripple sensitivity =120 Hz V|- -1V to—15V 05 1 CREE
output regulation lg=01t020mA, Rsc- 154 1 5 1 5 | mv
See Note 3
Output voltage scale factor R1=24k, See Figure 2 1.8 2 22 1.8 2 22 |VikQ
Output voltage change TA=MINtoTa =25C 1 1 N
with temperature TA=25"CtoTa=MAX 1 1
] Vo=-5V toMAX,|C1=0 0.007 0.007 %
Output noise voltage f=10Hz to 10 kHz [C1=104F 15 15 Y
Vg=0 1.7 25 1.7 25
Bias current lp=5mA Vo =-30V 36 5 mA
Vo - —40V 36 &

t For conditions shown as MIN or MAX, use the appropriate value spacitied under recommended operating conditions.
NOTES: 3. Input regulation and output regulation are measured using pulse techniques (ty < 10 s, duty cycle < 5%) to limit changes in
average internal dissipation. Output voitages due to large changes in internal dissipation must be taken into account separately.

4., At zero output voltage, the output variation can be determined using the ripple sensitivity. At low voltages (i.e., 010 -5 V), the
output variation determined from the ripple sensitivity must be added to the variation determined from the input regulation to
determine the overall line regulation.
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TYPES LM104, LM204, LM304
NEGATIVE-VOLTAGE REGULATORS
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molybdenum permatioy core, or equivalent

FIGURE 3—SWITCHING REGULATOR

TTrim R1 for exact scale factor.

FIGURE 4-OPERATING WITH SEPARATE BIAS SUPPLY
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VOLTAGE REGULATORS

THERMAL INFORMATION

These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature
at which the rated leve! intersects the appropriate derating curve or the maximum operating free-air temperature.

Maximum Continuous Dissipation—mW

Maximum Continuous Dissipation—mW
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T This rating for the L package requires s heat sink that provides a thermal resistance from case to free-air, Rgca, of not more than 105°C/W.
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