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The LM320 series of three-! termmal ﬁxad-negatlve-voltage monohthlc mtegrated clrcurt voltage regulators are demgned
- to provide a fixed output voltage of —5 volts, - 12 volts, and —15 volts with up to 1.5 amperes of output current.
Each is designed for a wide range of applications which includes on- card regulation for ehmlnatlon of noise and distribution
problems associated wnh single-point regulation. 9
‘The internal current hmmng and thermal shutdown features of these regulators make them essennally immune to
overload. The LM320, when used as a fixed-voltage regulator, needs only one external component: a compensation
capacitor at the output terminal. In addition, these devices can be used with external components to obtain adjustable ¢y
output voltages and currents or as the powsr-pass element in precision regulators. ‘5
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" TYPE SERIES LM320 -~ LT

3-TERMINAL NEGATIVE-VOLTAGE REGULATORS S B

absolute maxlmum ratlngs over operatlng temperature range {unless otherwlse noted)

lnputvoltage LM320-6 D D B AT SRR
" LM320-12 ..., e
LM320-16 ;.;..

- Input-output voltage differential ....... er ey AR R FR s .
Continuous total dissipation at 25°C free-alr temperature (see Note 1) o ovvsivvnenni v inionnenrs. 2W
Continuous total dissipation at {or below) 25°C case temperature (see Note N .. .' ..... ., cadean., 1BW

" Operating free-air, cass, or virtual junctlon temperature range PR R A A AT s —B5°C to 160°C .

Storage temperature TaNge .. .veivereennsoane Veasia PR

NOTE 1: For operation above 25 °C free-air or case tempemuro, refer to Figuras 1 and 2, To avold ding the design n

TWs e e e a

Lead temperature 1,6 mm (1/16 Inch) from case for 10 seconds N ._-.«.'_;.'_.; T g

-65°C to 150°C .
vivansys 260°C

=z 3 POST OFFICE BOX 226012 & DALLAS, TEXAS 75285

virtugl} :
thasa ratings should not be exceedad. Due to variations in individual device h i and thermal the built-in thermal overload
. Pprotection may be acﬂva(ednpower levels sllghuy aboveorbelow the rated dlulplt!on e - oL
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. e FIGURE 1 ) FIGURE2 =" , =
recommended operating conditions - . .t PR
- E B ) R MIN MAX | UNIT
_ AN — LM320-5 - =75 =26 | -
Input voitage,Vj - = T LM320-12 j -14.5 -32 1 v
- ) ’ LM320-16 j -17.5 -36
. [M3206 1.6
Output current, g .- == . . : 1M320-12 1| A
) C IM320-16 . 1
Operating virtual Junction temperature, TJ St ¥ ) [o] 126 °c
R (> - .
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TYPE SERIES LM320
3-TERMINAL NEGATIVE-VOLTAGE REGULATORS

LM320-5 electrical characteristics at specifiad virtual junction temperature, Ig = 5 mA, V| = -10 V,
{unless otherwise noted)
PARAMETER TEST CONDITIONS ! MIN  TYP MAX | UNIT
Ty = 26°C -4.8 -6.2
Output voitage Vi=-75Vto -25V, lo=5mAto1.5A, | 4.75 ~6.25 v
P =< 16W, Ty = 0°Cto 126°C
Input regulation Vi=-76Vto ~26V, Ty = 26°C 10 40 | mv
Ripple rejection f = 120 Hz, Ty = 0°C to 125°C 654 64 dB
Output regulation fo=6mAto 1.6 A, Ty = 26°C 60 100 mV
Output noise voltage CL=14Ff=10Hzto 100kHz, Ty = 26°C 150 uVv
Output voltage long-term - _ o _ o
drift (see Note 2) After 1000 hat Ty = 126°, Ty = 26°C 10 mv
Bias current Vi=-75Vto -26V, TJ = 0°Cto 126°C 1 2 mA
Vi=-76Vto -26V o 0.1 0.4
i = mA
Bms\currant change oS EmAT15A Ty =26 .C o1 o4

[l

LM320-12 electrical characteristics at specified virtual junction temperature, lQ
{unless otherwise noted)

=56mA, V| = =17V,

PARAMETER TEST CONDITIONS T MIN TYP MAX | UNIT
. Ty = 26°C -11.6  -12 -12.4 ’
Output voltage Vi=~-1456Vto -32V, lo=6mAto1A, 114 -12.8 v
Ps16W, ‘Ty = 0°C to 126°C
Input regulation Vi=-146Vto -32V, Ty = 26°C 4 20 mv
Ripple rejection ' = 120 Hz, Ty = 0°Cto 126°C 656 80 dB n
Output regulation o =5mAto1A, TJ = 26°C 30 80 mV A
Output noise voltage CL=14F, f=10H210 100kHz, Ty = 26°C 400 aVv %
3:::: voltage long-tarm | o 1000 h at Ty = 126°C, Ty = 26°C 24 w| 3
oo Note 2)
Bias current Vi= -145Vto -32V, Ty = 0°Cto 126°C 2 4 mA g
V= ~1456Vto -32V 0.1 0.4
Blas current change O =EmATl1A Ty = 26°C X 04 mA f,
' o
LM320-15 electrical characteristics at specified virtual junction temperature, I = 5 mA, V| = -20 V, S
{unless otherwise noted) °
PARAMETER TEST CONDITIONS ! MIN  TYP MAX | UNIT >
R . Ty = 26°C -1486 -15 ~16.5 T
Output voltage Vi= -175Vto -36V, lo=6mAto1A, 143 167 v ‘
P < 16W, Ty = 0°Cto 126°C i !
Input regulation Vi = —17.6Vto -35 V, T = 26°C 5 20 | mV |Weal
Ripple rejection f = 120 Hz, Ty = 0°C to 125°C 66 80 dB
Output regulstion lo=6mAto1 A Ty = 26°C 30 80 mVv
Output noise voltage CL=14F f=10Hzto 100kHz, T, = 26°C 400 gV
::;p::::\:::’: 2";""““"" After 1000 h at Ty = 126°C, Ty = 26°C 30 mv
Bias current Vj=-176Vto -36V, Ty-= 0°C to 126°C 2 4 mA
" Vi=-17.6V1to -35V, _ 0.1 0.4
Bias current change o =EmAtoTA Ty = 26°C o 04 m

tAltch istics are

with a 1-pF

across the input and a 2-uF solid-tantalum capacitor across the output. All characteristics except ripplo
rejection and output noise voltage ara measured using pulse tachniques (t,, < 10 ms, duty cycle < 5%). Output voitage changes due to changes in internal
temperature must be taken into account separately.

dtobe s g or Y.

NOTE 2: Since long-term drift cannot be measurad on the individual devices prior to sh

this ifi

ft is an eng| ing of the ge drift to be from lot to lot.
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TYPE SERIES LM320 :
3-TERMINAL NEGATIVE-VOLTAGE REGULATORS
TYPICAL CHARACTERISTICS
NORMALIZED QUTPUT VOLTAGE - RIPPLE REJECTION
vs . vs
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1.01 100 ﬂ
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TYPE SERIES LM320
3-TERMINAL NEGATIVE-VOLTAGE REGULATORS

TYPICAL CHARACTERISTICS

SHORT-CIRCUIT OUTPUT CURRENT ’ DROPOUT VOLTAGE
- vs E vs
INPUT-OUTPUT VOLTAGE DIFFERENTIAL OUTPUT CURRENT
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24 ' /J
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=Vl 20 /
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16 . ,/ -
Ty = 150° \§ 14 /| //
B //
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1.0 | < '
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FIGURE 7 o FIGURE 8
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TYPE SERIES LM320
3-TERMINAL NEGATIVE-VOLTAGE REGULATORS

TYPICAL APPLICATION INFORMATION

LM3206
bV
=V I LM320 o -Vo -V| 1 LM320 © IL=1mA+ "1
. :Ii : ; A1 | mazo12ke
c1= C2=2uF Cl=1uf 12
i 1uF See Note B See Note A .||_=2mA+—m——
See Nots A 'Ll >R
LM320-15KC

1BV
IL=2mA + R1

FIGURE 10 — FIXED-VOLTAGE REGULATOR FIGURE 11 — CURRENT SOURCE REGULATOR =

! Vo Vo=ve, HH*R2
(o} R2 R2
Cl=1uF .
See Note A C2=2uF
< See Note B
=
- =
[+ - .
. "8 FIGURE 12 — ADJUSTABLE OUTPUT REGULATOR
o
(1]
/=]
=
- ' — uATI?
3 INPUT + I LM320 O - 3 \r OUTPUT
510 C2 =10 uF
<€ 02% Sea Note B
See l\nlgt::s A -F - See Note D|
-

FIGURE 13 — HIGH-STABILITY REGULATOR

NOTES: A. Capacitor C1 is required if the regulator is not located within 76 mm {3 inches} of the power supply filter.
8. Capacltor C2 Is raquired for stability. For tha value given, the capacitor must be solid tantalum but a 25-uF aluminum el fytic may be
Vslues given may be increased without fimit.
C. In Figure 13 ftor C1 is solid I
D. This resistor determines zener current. Adjust to minimize tharmsf drift.
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