This Materia

HA78MOO SERIES
3-TERMINAL POSITIVE VOLTAGE REGULATORS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA78MOO series of 3-Terminal Medium Current Positive Voltage
Regulators is constructed using the Fairchild Planar* epitaxial process. These regulators employ
internal current limiting, thermal shutdown and safe area compensation making them essentially
indestructible. If adequate heat. sinking is provided, they can deliver in excess of 500 mA output
current. They are intended asﬂvoltage regulators in a wide range of applications including local
or on card regulation far elimination of noise and distribution problems associated with single point
regulation. In addition to use as fixed voltage regulators, these devices can be used with external
components to obtain adjustable output voltages and currents.

QUTPUT CURRENT IN EXCESS OF 0.5 A

NO EXTERNAL COMPONENTS

INTERNAL THERMAL OVERLOAD PROTECTION

INTERNAL SHORT CIRCUIT CURRENT LIMITING

QUTPUT TRANSISTOR SAFE AREA COMPENSATION
AVAILABLE IN JEDEC TO-220 AND TO-39 PACKAGES

OUTPUT VOLTAGESOF&V,6V,8V, 12V, 15V, 20V AND 24V
MILITARY AND COMMERCIAL TEMPERATURE RANGE
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TYPE PART NO.
Input Voltage VOLTAGE
(5 V through 15 V} 3BV 5V HA78MO05 uA78MOSHM
(20v, 24 v) 40V 6V uA78MO6 uA78MOGHM
Internal Power Dissipation Internally Limited 8Vv uA78M08 uA78MOSHM
Storage Temperature Range 12V uA78M1 2HM
TO-39 g —65°C to +150°C LAY uA78M15  uA78
TO-220 —55°C to +150°C 20V uA78M20 wA78M20HM
Operating Junction Temperature Range 24V uA78M24 uA78M24HM
KA78MOO ~ - —56°C to +150°C 5V LA 78MO5C pA78MOSHC.
1#A78MO0OC 0°C tp +T562C 6V  uA78MOGC uA78MOGHC
Lead Temperatures {Sotdering, 60 s time limit) TO-39 300°C 8V MA78MO8C uA78MOBHC
{Soldering, 10 s time timit) TO-220 \ ,)/ 230°C 12v uA78M12C uA78M12HC
X 15V uA78M15C uA78MISHC
EQUIVALENT CIRCUIT 20V #A78M20C uA78M20HC
O INPUT £1) 24 v uA78M24C uAT8M24HC
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N 27 ORDER INFORMATION
[k OUTPUT
o ,/p 333?? VOLTAGE TYPE PART NO.
L 2 L — 5V HA78MO5C pA78MOSUC
—p %’5 2 Z[7~ 6V uAZSBMOGC LATEMOGUC
"7 b g #D — gv  uATEMOBC wA78MOBUC
00 el Cje =12V pA78M1 Mizuc’
L OBF3LEGY=~— 15V  uA78M15C-EATEMTEUC
vV O322f=— 20V uATEM20C pA7BM20UC
O COMMON (3)
fg ?3 C . é —_—24V MAT78M24C nAT78M24UC
*Planar is a patented Fairchild process.
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FAIRCHILD » 1A78M00 SERIES

MA78MO5

unless otherwise specified.

ELECTRICAL CHARACTERISTICS: V| =10V, IguT =350 mA, —55°C < T < 150°C, C = 0.33 uF, CouT = 0.1 uF,

CHARACTERISTICS CONDITIONS (Note 1} MIN TYP MAX UNITS
Output Voitage Ty=25°C 4.8 5.0 6.2 v
TVESVINS25V,I =200 mA 8
Line Regulation Ty= 25°C IN ouT 3.0 50 mv
8V < ViN<20V, louT = 200 mA 1.0 25 mv
E5mA < < 500 mA - 50—
Load Regulation Ty=25°C ouT 20 L—’/ mv
5 mA < lgyT < 200 mA 10 25 mVv
Output Voltage BV S<VjN<20V,5mA < lgyT <350 mA 4.7 63 \Y
Quiescent Current Ty=25°C 45 6.0 mA
. with line 8V < VN <25V, IloyT=200mA 0.8 mA
Quiescent Current Change -
with load 5 mA < igyT =< 350 mA 0.5 mA
Output Noise Voltage TA =25°C, 10 Hz < f < 100 kHz 8 40 (uV/VouT
IouT = 100 mA .62 dB
Ripple Rejecti f=120 Hz, iOUT = 300 mA
ipple Rejection BV <V <18V ouT A mA, 62 80 .
Ty=25"C
Dropout Voltage Ta =25°C, lQuT = 350 mA 2.0 2.5 \
Short Circuit Current Ty=25°C,V|N=35V 300 600 mA
Peak Output Current T)=25°C 04 0.7 1.4 A
Average Temperature Coefficient of | —5mA —55°C < T) <+25°C 0.4 mv/°C/
Output Voltage out +25°C < Ty < +160°C 03 | Vour
HAT7BMO5C
ELECTRICAL CHARACTERISTICS: V| =10V, IguT = 350 mA, 0°C < T < 125°C, Cj = 0.33 pF, CouT = 0.1 uF,
unless otherwise specified.
CHARACTERISTICS CONDITIONS (Note 1) MIN TYP MAX UNITS
Output Voltage Ty=256°C 4.8 5.0 5.2 \
TVSVINS2V,I =200 mA 3.0 100 \%
Line Regulation Ty=25°C ! ouT m
8V < V|\ <25V, IguT = 200 mA 1.0 50 mv
o 5mA < | < 500 mA 20 100 \
Load Regulation Ty=25¢C ouT e m
5mA < loyT < 200 mA 10 B0 mv
Qutput Voltage TVSVIN<20V,5mA < lgyT < 350 mA 4,75 4 /{' 6.25 \
Quiescent Current Ty=25°C 450 6.0 mA
Qui c ch with line 8V < V|N<25V,igyT=200mA 0.8 mA
uiescent Current Change with load 5 mA < louT < 350 mA 0.5 mA
Output Noise Voltage Ta =25°C, 10 Hz < f < 100 kHz 40 uv
fouT = 100 mA 62 dB
f=120 Hz
. A f ) _
Ripple Rejection 8V<V|N<I8YV ouTt 0300 mA, 62 80 dB
Ty=25°C
Dropout Voltage Ta =25°C 2.0 \%
Short Circuit Current Ty=25°C,V|N=35V 300 mA
Peak Output Current T)=25°C 700 mA
Average Temperature Coefficient of _ °
Output Voltage louT =5mA —1.0 mv/~C

NOTE:

voltage changes due to changes in i

nternal temperature must be taken into account separately.

1. AIll characteristics except noise voltage and ripple rejection ratio are measured using pulse techniques (tw < 10 ms, duty cycle < 5%), Output
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FAIRCHILD ¢ 4.A78M00 SERIES

MATBMO6

ELECTRICAL CHARACTERISTICS: VN =11 V, IgyT = 350 mA, —65°C < T < 160°C, Cjn =0.33 uF. Coyt = 0.1 uF,

_unless otherwise| specified.

Qutput Voltage

CHARACTERISTICS CONDITIONS (Note 1} MIN TYP MAX UNITS
Output Voltage Ty=25°C 5.75 6.0 6.25 4
Line Regulation Ty=25°C z \\j z \\::: z ;5) z' :23: ; ;gg :2 ?: 22 :;
Load Regulation T)=25°C SmA < lout <500 mA 20 | mv
Mgy 5mA < IgyT < 200 mA 10 30 mv
Output Voltage ./ 9V <V|N<21V,5mA< IgyT < 350 mA 5.7 57| es3 v
~Buiescent Current Ty=25°C 45 6.0 mA
] with line 9V < V|N<25V,IlgyT = 200 mA 0.8 mA
Quiescent Current Change with Tond 5mA < IouT < 350 mA 05 A
Qutput Noise Voltage Ta =25°C, 10 Hz < f < 100 kHz 8 40 »V/VouTt
f=120H louT = 100 mA 59 dB
. . . = Zr
Ripple Rejection IVaVy <19V !rcjlf;;ioo mA, 59 80 a8
Dropout Voltage Ta =25°C, IgyT = 350 mA 2.0 25 v
Short Circuit Current Ty=25°C,V|N=35V 300 600 mA
Peak Output Current Ty=25°C 0.4 0.7 1.4 A
Average Temperature Coefficient of louT =5 mA —B5°C < Ty < +25°C 0.4 4 mv/C/
Output Voltage uT +25°C < T < 150°C 0.3 3 VouT
LA78MO6C
ELECTRICAL CHARACTERISTICS: ViN =11 V, oyt = 350 mA, 0°C < T < 125°C, CyN = 0.33 4F, CouT = 0.1 kF,
unless otherwise specified.
CHARACTERISTICS CONDITIONS (Note 1) MIN TYP MAX UNITS
Output Voltage Ty=25°C 5.75 6.0 6.25 Y
Line Regulation Ty=25°C 8V < V|N < 2BV, lguT = 200 mA 5.0 100 mV
9V <V)y<25V,iouT =200 mA 1.5 50 mV
Load Regulation Ty=25°C SmA < loyt <500 mA 20 @ my
5mA < lgyT < 200 mA 10 60 mV
Output Voltage 8V <V|N<21V,5mA < IgyT < 350 mA 5.7 £ < 6.3 \"
Quiescent Current Ty=25°C a5 6.0 mA
. with line 9V VIN<25V,IgyT =200 mA 0.8 mA
Quiescent Current Change T 5mA < IouT < 350 mA o5 A
Output Noise Vaoltage Ta =25°C, 10 Hz < f < 100 kHz 45 uv
loyT = 100 mA 59 dB
Ripple Rejection ;21:°v';';'< 1oV louT = 300 mA, s o0 s
Ty=25"C
Dropout Voltage Ta =25°C 2.0 \
Short Circuit Current Ty=25°C,ViN =35V 270 mA
Peak Output Current Ty=25°C 700 mA
Average Temperature Coefficient of IoUT =5 mA 05 mv/°C

NOTE:

1. All characteristics except noise voltage and rippie rejection ratio are measured using pulse techniques (ty, < 10 ms, duty cycle < 5%). Output
voltage changes due to changes in internal temperature must be taken into account separately.
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FAIRCHILD ¢ .A78M00 SERIES

uA78MO8

ELECTRICAL CHARACTERISTICS: V| =14V, IgyT = 350 mA, —55°C < T < 160°C, C)y = 0.33 uF, CoyT = 0.1 &F,
unless otherwise specified.

Output Voltage

CHARACTERISTICS CONDITIONS (Note 1) MIN TYP MAX UNITS
Output Voltage Ty=25°C 7.7 8.0 8.3 \%
105V <V N <25V, lgyT = 200 mA
Line Regulation T3=25°C ! T 6.0 80 mv
11V < V)N <20V, lguT = 200 mA 2.0 30_| mv
5mA < | < 500 mA y
Load Regulation Ty=25°C ouT 2 (o] mv
5 mA < lguT < 200 mA 10 20 mv
Output Voltage 115V <V)y<23V,5mA<igyT < 350 mA 16 | L# 8.4 v
Quiescent Current Ty=25°C 4.6 6.0 mA
with line MBEVSV|N<25V, loyT =200 mA 0.8 mA
Quiescent Current Change
with load 5 mA < lgyT < 350 mA 0.5 mA
Output Noise Voltage Ta =25°C, 10 Hz < f < 100 kHz 8 40 |mV/VouTt
louT = 100 mA 56 dB
Ripple Rejecti 120 Hz, IOUT = 300 mA
'pple Rejection 1BV <VINS215V ouT = ’ 56 80 dB
Ty =25°C
Dropout Voltage Ta =25°C, IoyT = 350 mA 2.0 2.5 Y
Short Circuit Current Ty=25°C,V|N=35V 300 600 mA
Peak Output Current Ty=25°C 0.4 0.7 1.4 A
Average Temperature Coefficient of ) —5mA ~B5°C < T) <+25°C 0.4 Ve
Output Voltage out +25°C < T < 150°C 03 m
HATBMO8C
ELECTRICAL CHARACTERISTICS: V |y =14V, lgyT =350 mA,0°C < T < 125°C, Cyn = 0.33 uF, CoyT = 0.1 uF,
unless otherwise specified.
CHARACTERISTICS CONDITIONS (Note 1) MIN TYP MAX UNITS
Output Voltage Ty=25°C 7.7 8.0 8.3 \Y]
105V <ViN<26V, IgyT =200 mA 0 100 mv
Line Regulation Ty=25°C 6
1MV <Vy< 25V, loyT = 200 mA 2.0 50 mv
o 5mA<I < 500 mA 25 160 J mv
Load Regulation T3=25C out C//
5 mA < IgyT < 200 mA 10 80 mV
Output Voltage 106 V < Vi < 23 V, 5 mA < IgyT < 350 mA 16 | AT sa. v
Quiescent Current Ty=25°C 46 6.0 mA
with line 105V <V|N<25V,IoyuT =200 mA 0.8 mA
Quiescent Current Change
9 with load 5 mA < IgyT < 350 mA 0.5 mA
Output Noise Voltage Ta= 25°C, 10 Hz < f < 100 kHz 52 uv
loyT = 100 mA 56 dB
Ripple Rejecti f=120 Hz, 10UT = 300 mA
ipple Rejection MBV<V|N<215V ouT ~ ‘ 56 80 dB
Ty=25C
Dropout Voltage Ta=25°C 2.0 \%
Short Circuit Current Tj=25°C,VN=35V 250 mA
Peak Output Current Ty=25°C 700 mA
Average Temperature Coefficient of louT =5 mA 05 mv/°C

NOTE:

1. All characteristics except noise voltage and ripple rejection ratio are measured using pulse techniques (t,, < 10 ms, duty cycle € 5%). Output
voltage changes due to changes in internal temperature must be taken into account separately.
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FAIRCHILD ¢ .A78M00 SERIES

uATBM12

unless otherwise specified.

ELECTRICAL CHARACTERISTICS: VIN =19V, lgyT = 350 mA, —55°C < Ty <150°C, Ciy =0.33 uF, CoyT = 0.1 uF,

Output Voltage

CHARACTERISTICS CONDITIONS (Note 1} MIN TYP MAX UNITS
Output Voltage T)=25°C 118 12 125 v
o 145V < Viy<3ov,lI =200 mA 8.0 60 mV
Line Regulation Ty=25C N our
16V < V| <25V, IgyT = 200 mA 20 | 20 | wmv
5 mA < IQUT < 500 mA 26 1120 ) mv
Load Regulation Ty=25°C ° ~——
5 mA < IgyT < 200 mA 10 60 mV
Output Voltage 155V <V|N<27V,58mA < IgyT < 350 mA 114 126 v
Quiescent Current Ty=25°C 4.8 6.0 mA
with line 1BV <ViN<30V, loyT =200 mA 0.8 mA
Quiescent Current Change
' ang with load 5 mA < lgyT < 350 mA 0.5 mA
Output Noise Voltage TaA =25°C, 10 Hz < f < 100 kHz g 40 »V/Vout
lguT = 100 mA 55 dB
Ripple Rejecti f=120 Hz, 1 300 mA
= m,
ipple Rejection 1BV <V)y <26V ouT ~ ' 55 80 dB
Ty=25°C
Dropout Voltage Ta =25°C, loyT = 350 mA 2.0 2.5 \
Short Circuit Current Ty=25°C,V|N=35V 300 600 mA
Peak Output Current Ty=25°C 0.4 0.7 1.4 A
Average Temperature Coefficient of —55°C < T)<+25°C 0.4 mv/°Cc/
Output Volt louT =5 mA e
utput Voltage +25°C < Ty < +150°C 0.3 Vout
HAT78M12C
ELECTRICAL CHARACTERISTICS: V| =19V, IgyT = 350 mA, 0°C < T) < 125°C, €| = 0.33 uF, CouT = 0.1 uF,
uniess otherwise specified.
CHARACTERISTICS CONDITIGNS (Note 1) MIN TYP MAX UNITS
Output Voltage Ty=25°C 115 12 125 v
145V VN30V, =200 mA 8.0 100 \"
Line Regulation T)=25°C N ouT o
16V < VN <30V, loyT = 200 mA 2.0 50 mv
5mAXI < 500 mA 240 ] mv
Load Regulation Ty=25°C out 2 o
5 mA < lgyT < 200 mA 120 mv
Output Voltage 145V < VN <27V,5mA < lgyT < 350 mA 1.4 12.6 \
Quiescent Current Ty=25°C 6.0 mA
with line 14.5V < V| <30 V, IgyT = 200 mA 0.8 mA
Quiescent Current Change
9 with load 5 mA < lgyT < 350 mA 0.5 mA
Output Noise Voltage Ta=25°C, 10 Hz < f < 100 kHz 75 uVv
loyT = 100 mA &5 dB
f=120 Hz
Ri Rejecti ’ | = 300 mA
ipple Rejection 16V < Vi < 25 V ouUT o3'1) mA, s5 80 a8
Tyg=25C
Dropout Voltage Ta=25°C 2.0 v
Short Circuit Current Ty=25°C,V|Ny =35V 240 mA
Peak Output Current Ty=25°C 700 mA
Average Temperature Coefficient of IoUT = 5 MA _1.0 mv/°c

NOTE:

1. All characteristics except noise voltage and ripple rejection ratio are measured using pulse techniques (tw
voltage changes due to changes in internal temperature must be taken into account separateliy.

< 10 ms, duty cycle <

6%}). Output
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FAIRCHILD ¢ ,A78M00 SERIES

uA78M15

ELECTRICAL CHARACTERISTICS: V N =23V, lgyT = 350 mA, —55°C < T <180°C, C|y = 0.33 uF, CouyTt =0.1 uF,
unless otherwise specified.

CHARACTERISTICS CONDITIONS (Note 1) MIN TYP MAX UNITS
Output Voltage Ty=25°C 14.4 15 15.6 \
175VE<VINS30V,I =200 mA 10 60
Line Regulation T)=25°C IN ouT mv
20V < VN <30V, IgyT = 200 mA 3.0 30 mv
SmA < | < 500 mA T
Load Regulation T)=25°C out 2 150 ) mv
5mA < lgyT < 200 mA N T 75 | mv
Output Voltage 185V < VN <30V, 5mA < IgyT < 350 mA 14.25 Y [¥ 1575 v
Quiescent Current Ty=25°C “as ¥ 60 mA
with line 18,6 V< VN <30V,iguT =200 mA 0.8 mA
Quiescent Current Change
with load 5 mA < IgyT < 350 mA 05 mA
Output Noise Voltage Ta = 25°C, 10 Hz < f < 100 kHz 8 40 | uV/VouTt
louT = 100 mA 54 dB
) o f=120 Hz, -
Ripple Rejection 185V < Vi < 285V louT 0300 mA, 54 70 .
Ty=25°C
Dropout Voltage Ta =25°C 2.0 25 \
Short Circuit Current Ty=25°C,VN=35V 300 600 mA
Peak Output Current Ty=25°C 0.4 0.7 1.4 A
Average Temperature Coefficient of —55°C < Ty < +25°C 0.4 mv/ec/
Output Volt fout =5 mA o °
utput Voltage +25°C < Ty <+150°C 03 | Vourt

MA78M15C

ELECTRICAL CHARACTERISTICS: V )y =23 V,lgyT =350mA,0°C < T < 125°C, CiN =0.33 uF, Coyt = 0.1 uF,
unless otherwise specified.

CHARACTERISTICS CONDITIONS (Note 1) MIN TYP MAX UNITS

Output Voltage Ty=25°C 144 15 15.6 v
176V <VN <30V, loyT =200 mA 10 100 mvV
Line Regulation Ty=25°C
20V < VN <30V, loyT = 200 mA 3.0 50 mv
5 MA < IgyT < 500 mA 25 3 P mv
Load Regulation Ty=25°C ou J/
5 mA < lgyT < 200 mA 10 | 150 mv
Output Voltage 175V < VN <30V, 5mA < IguT < 350 mA 1425 | Z,"/K 15.75 v
Quiescent Current Ty=25°C a8 Y 6.0 mA
with line 176V < V)N <30V, igyT = 200 mA 0.8 mA
Quiescent Current Change
u 9 with load 6 mA < IgyT < 350 mA 05 mA
Output Noise Voltage Ta =25°C, 10 Hz < f < 100 kHz 90 uV
1oUT = 100 mA 54 dB
. o £ =120 Hz, -
Ripple Rejection 185V < VN <285V louT D300 mA, 54 70 dB
Ty=25°C
Dropout Voltage Ta =25°C 2.0 v
Short Circuit Current T4=25°C, VN =35V 240 mA
Peak Output Current Ty=25°C 700 mA
o ¢
Average Temperature Coefficient o louT =5 mA 10 mv/oC

Output Voltage

NOTE:
1. All characteristics except noise voltage and rippie rejection ratio are measured using pulse technigues (tyy, < 10 ms, duty cycle < 5%). Output
voltage changes due to changes in internal temperature must be taken into account separatety.

7-27

This Material Copyrighted By Its Respective Manufacturer



FAIRCHILD ¢ ,A78M00 SERIES

RATBM20

ELECTRICAL CHARACTERISTICS: V| =29 V, iguT = 350 mA, —65°C < T < 150°C, Cjy = 0.33 uF, Cout = 0.1 uF,

unless otherwise specified.
CHARACTERISTICS CONDITIONS [Note 1} MIN TYP | MAX | UNITS
Output Voltage Ty= 25°C 19.2 20 20.8 A\
23V < VN =35V, lgyuT =200 mA 10 60 mV
Line Regulation Ty =25°C !
24V < VN <35V, lpuT = 200 mA 5.0 30 mv
R 5 mA < lgyT < 500 mA 30 200 ) mv
Load Regulation Ty3=25C
5 mA < loyT < 200 mA 10 100 mV
Output Voltage 24V < Vin <35 V,5mA < IguT < 350 mA 19 4 21 v
Quiescent Current Ty=25°C "A9 6.0 mA
with line 24V <V )y <35V, loyT =200 mA 0.8 mA
Qui t C t Ch.
iescent Curren ange ith tond 5 mA < louT < 350 mA o5 Y
Qutput Noise Voltage TA = 25°C, 10 Hz < f < 100 kHz B 40 |uV/VouT
louT = 100 mA 53 dB
) L f=120 Hz. | 300 mA
Ripple Rejection 24V<VN<34V ouT -Q mA, 53 70 dB
Ty=25C
Dropout Voltage Ta =25°C, 1gyT = 350 mA 2.0 25 v
Short Circuit Current T;=25°C,V)N=35V 300 600 mA
Peak Output Current Ty=25°C 0.4 0.7 1.4 A
Average Temperature Coefficient of ~55°C < Ty < +25°C 0.4 mv/Cc/
louT =5 mA
Output Voltage +26°C < Ty < 150°C 03 | Vourt
UATBM20C
ELECTRICAL CHARACTERISTICS: V|n =29 V, loyT =350 mA,0°C < T < 125°C, C)n = 0.33 &F, CoyT = 0.1 &F,
unless otherwise 1 specified.
CHARACTERISTICS CONDITIONS (Note 1) MIN TYP MAX | UNITS
Output Voltage Ty=25°C 19.2 20 20.8 v
23V < V|N <35V, igyT = 200 mA 10 100 mV
Line Regulation Ty=25°C N
24V < VN <35V, IgyT =200 mA 5.0 50 mv
5mA <1 < 500 mA 30 400 mv
Load Regulation Ty=25°C ouT e
5 mA < IguT < 200 mA 10 2bo mv
Output Voltage 23V < V| < 36 V,5mA < IgyT < 350 mA 19 o R v
Quiescent Current Ty=25°C 4.9 6.0 mA
with line 23V <V|N<35V,IouT=200mA 0.8 mA
Qui t Current Change
uiescent Lur ang with load 5 mA < lgyT < 360 mA 0.5 mA
Output Noise Voltage Ta= 25°C, 10 Hz < f < 100 kHz 110 uv
louT = 100 mA 53 dB
) L f=120 Hz. | ~300
Rippie Rejection 24V<VN<34V ouT —o mA, 53 70 4B
Ty=25"C
Dropout Voltage Ta=25°C 20 \Y
Short Circuit Current Tyj=25°C, V=35V 240 mA
Peak Output Current T)=25°C 700 mA
Average Temperature Coefficient of _ °
Output Voltage loyT =5 mA ~-1.1 mVv/°C

NOTE:

1. All characteristics except noise voltage and ripple rejection ratio are measured using pulse techniques (tW < 10 ms, duty cycle <
Output voltage changes due to changes in internal temperature must be taken into account separately.

5%).
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FAIRCHILD ¢ .A78M00 SERIES

uA78M24

ELECTRICAL CHARACTERISTICS: VN =33V, lgyT =350 mA, —65°C < T, < 160°C, CiN =0.33 uF, CouT = 0.1 uF,
unless otherwise specified.

CHARACTERISTICS CONDITIONS {Note 1) MIN TYP MAX UNITS
Output Voltage Ty=25°C 23 24 25 v
27V<VINS38V,I =200 mA
Line Regulation Ty=25°C N outT 10 60 | mv
30V < V)N <36V, loyT=200mA 5.0 30 mv
5mA<| < 500 mA
Load Regulation Ty=25°C ouT 30 | (240 P mv
5 mA < IgyT < 200 mA 10 120 mvVv
Output Voltage 28V < V|N<38V,5mA < IgyT < 350 mA 228 | 971 22 v
Quiescent Current Ty=25°C 5. 6.0 mA
with line 28V < VN <38V, loyT =200 mA 0.8 mA
Quiescent Current Change
with toad 5 mA < lgyT < 350 mA 05 mA
Qutput Noise Voltage Ta=25°C, 10 Hz < f < 100 kHz 8 40 uVIVouT
10UT = 100 mA 50 dB
f=120 Hz
Ripple Rejection ! foyT = 300 mA
2BVS<V|NS38YV ‘
IN T,=25°C 50 70 dB
Dropout Voltage Ta =25°C, IgyT = 350 mA 2.0 2.5 v
Short Circuit Current Ty=25°C, VN =35V 300 600 mA
Peak Output Current Ty=25°C 0.4 0.7 14 mA
Average Temperature Coefficient of —55°C < T) <+25°C 04 | mv/rc/
loyT=5mMA
Output Voltage +25°C < Ty <150°C 0.3 | vour
uA78M24C
ELECTRICAL CHARACTERISTICS: V(N =33V, IouT =350 mA, 0°C < T < 125°C, | = 0.33 uF, CoyT = 0.1 uF,
uniess otherwise specified.
CHARACTERISTICS CONDITIONS (Note 1) MIN TYP MAX UNITS
Output Voltage Ty=25°C 23 24 25 \
27V <V|N<38V,IloyT =200 mA 10 100 mv
Line Regulation Ty=25°C
28V < V|N <38V, IoyT = 200 mA 5.0 50 mv
j SmA< | <500 mA 30 480 ) v
Load Regulation Ty=256C out Er— z
5 mA < lgyT < 200 mA 10 220 mvV
Output Voltage 27V <V|N<38V,5mA<IgyT < 350 mA 22.8 N1 252 v
Quiescent Current Ty=25°C 5.0 6.0 mA
with line 27VS<V|N<38YV, loyT =200 mA 0.8 mA
Quiescent Current Change
e 9 with load 5 mA < lgyT < 350 mA 05 mA
Output Noise Voltage Ta = 25°C, 10 Hz < f < 100 kHz 170 nv
louT = 100 mA 50 dB
. o =120 Hz, —
Ripple Rejection 2BV<Vy<38V louT o300 mA, 50 70 o8
Ty=25°C
Dropout Voltage Ta =25°C 2.0 v
Short Circuit Current Ty=25°C,V|N=35V 240 mA
Peak Output Current Ty=25°C 700 mA
Average Temperature Coefficient of - °
Output Voltage loyT =5 mMA -1.2 mV/°C

NOTE:

1. All characteristics except noise voltage and ripple rejection ratio are measured using pulse techniques (tw < 10 ms, duty cycle € 5%). Output
voltage changes due to changes in internal temperature must be taken into account separately.
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FAIRCHILD ¢ .A78M00 SERIES

DESIGN CONSIDERATIONS

The uA78MO0 fixed voltage regulator series has thermal overload protection from excessive power, internal short circuit protection which
limits the circuit’'s maximum current, and output transistor safe area compensation for reducing the output short circuit current as the vottage
across the pass transistor is increased.

Although the internal power dissipation is limited, the junction temperature must be kept below the maximum specified temperature (150°C
for 78M0Q, 125°C for 78MOOC) in order to meet data sheet specifications. To calculate the maximum junction temperature or heat sink
required, the following thermal resistance values should be used:

Package TYP MAX TYP MAX

94c 94C (ALY 9IA
T0-39 T 25 120 185
TO-220 3 5 62 70

Tymax)—Ta  TimmAax) —Ta
Pp (MAX) = or (Without a heat sink)
64Cc +6ca 63A

9CA = 8¢S * 9sA

Solving for T): Ty = Ta + Pployc+ocal or Ta + Pp O JA (Without a heat sink)

Where T = Junction Temperature
Ta = Ambient Temperature
Pp = Power Dissipation
fuc
8cA = Case to Ambient thermal resistance

Junction to case thermal resistance

gcs = Case to heat sink to resistance
f8sA = Heat sink to ambient thermal resistance
84a = Junction to Ambient thermal resistance

WORST CASE POWER DISSIPATION WORST CASE POWER DISSIPATION
VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE
TO-39 T0O-220
10 T T 0 S . ]
B <, &

50 1 i 5.0

40— e I 40
z 30 S \5/154’&;/ z 30
2 20 % z 20
g a,,5=1o'clw ™~ g ™~
& 10 | 2 10
2 » ] 2
é [0 11
E (X3 \Qil';,"ns ‘/?};C/\‘;\\ ; 05
g ! R g o

0.3 l \\\ 03 UM;;,;U%Z T

o —L \ 0.2 —

0, = 25°CIW \\ 0)c - S°CW
oy LD MaX,"TEW N o L PoMAax) "7 W
} % 50 7% 100 125 150 25 50 7% 100 126 150
AMBIENT TEMPERATURE — °C AMBIENT TEMPERAATURE — °C
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FAIRCHILD ¢ A78MO00 SERIES

ELECTRICAL PERFORMANCE CURVES
PEAK OUTPUT CURRENT
AS A FUNCTION OF OUTPUT VOLTAGE
INPUT-QUTPUT RIPPLE REJECTION AS A FUNCTION OF
DIFFERENTIAL VOLTAGE AS A FUNCTION OF FREQUENCY JUNCTION TEMPERATURE
e i 10 T T T T o Viy - 19V 7802
' T : i § 3216 |- Vour 12V
10 + . 1 louT =5 mA
i 80 = i 212
1 I e R et
< o8 N T ! Ny > 1208
4 . Z 60 } L %1208 T
i 2 2
Y g | S 20
H H . } 5 s
5o . I R N ™
02 70»38'“7 :zm'” 188
,chiur Jsma H i 1184
o ol i 1o Ll
0 0 00 T« 0K 100K 75 50 25 0 25 50 75 100 125 150 175
INPUT OUTPUT DIFFERENTIAL v FREQUENCY Hz JUNCTION TEMPERATURE c
DROPOUT VOLTAGE
AS A FUNCTION OF LOAD TRANSIENT
DROPOUT CHARACTERISTICS JUNCTION TEMPERATURE RESPONSE
O[T T T 25 4 T T T
e T ] o . u l B N ]
‘ 1 2 ™~ ] b > 3 T t
2 60 ‘ : T T~ U7~ 500 ma L LOAD CURRENT .
3 o = 40mA ; 2 S N e e } <
3 [ g e z ‘[ ! ° %
b 40 e i ; /0 >~ w 1 «
g // ~ L o ; Y "::T,jgu\’”\ g ‘OUYDEUVT\LVEL AFL §
2 ] / oyt — £ I B e g ! T &
£ : 3 5 S
3 2 ! £ 4 ]
i > % 3 | | |
[ | £ L gccmmsiug:mcws ‘v [
out = Vour
o .4 | ) I el 2 [ [ 1
) 20 4.0 6.0 80 10 75 -50 -25 0 25 50 75 100 125 150 175 10 20 30 40 50 B0
iNPUT VOLTAGE — VOLTS JUNCTION TEMPERATURE — *C TIME — us
QUIESCENT CURRENT QUIESCENT CURRENT
LINE TRANSIENT AS A FUNCTION AS A FUNCTION OF
RESPONSE OF INPUT VOLTAGE TEMPERATURE
20 -
HEEE S i, e ol
2 % INPUT VOLTAGE 15 50— TKI 2 2se oy Jlour 20 mA
i i < <
z T e € £
2 2l w2 i ;4o
< ' > z 5
> | b b | & Z 45
@ I w &
g8 w0 | s 2 ] £ 44 ™~
g ! 5 5 e
5 OUTPUT VOLTAGE™ 11— 2 g 0 Ji z a3
3 VIATIO o g 3
: ° 2 ] i g a
5 H H
£ @ 1 °
i l 40
i sl
6 8 10 12 5 10 5 20 % 30 35 -75 <50 -25 0 25 50 75 100 126 150 175
TIME - us INPUT VOLTAGE - VOLTS AMBIENT TEMPERATURE - C
NOTE: Other uA78MOO0 Series devices have similar curves.
TEST CIRCUITS
oO—v #ATBMOO
e I
v = —Vour V. - 3
" anp121 _rl_ N 1 0148 VouT
OREQUIV 44 son ov O _I_ —O
o T o * =
LOAD REGULATION TEST CIRCUIT DC PARAMETER TEST CIRCUIT
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FAIRCHILD ¢ .A78M00 SERIES

INPUT O

, o)

NOTES:

+
033 uF 25

@ To specify an output voltage,

WATECXX O QUTPUT

3

W
1l
a
8

FIXED OUTPUT REGULATOR

APPLICATIONS

—OuTPUT
—0

substitute voltage vatue for XX,
@ Although no output capacitor is needed for stability, it does im-
prove transient response.

@ Required if regulator is located an appreciable distance from power
supply filter.

NEGATIVE OUTPUT VOLTAGE CIRCUIT

[s}]
INPUT INPUT O— 2N3789
la
OQUTPUT
__ro WA . 1 WATBCXX Z O oUTPUT
0.1 uF —
:_E : J";;;: _I_ Iout MAX)
= ]: 033.F Jj :[ 014F
o svgelQ1) _Vgelon svgglQ1)
= = =
IREQ(MAX) (8 + 1) — IoyT(MAX) REG IREQIMAX] (8 + 1) — IouT(MAX)
VggelQ1) louT
RSC:_ EQ1 ;IHEG
lout
HIGH OUTPUT CURRENT, SHORT CIRCUIT PROTECTED HIGH CURRENT VOLTAGE REGULATOR
HVIN O— _J_ 1| #ATBCXX Iz _]_ O *VouT
0.33 uFI IT[ 0.1 4
1BV<VIN<25V . R, 2 = = l ‘E 4.7k
(oo WATEMOS O vour
< R4
S 90
= :
0334¢ Vxx cz
p: 0.1pF
1 S 47k
S 10k
—IV<-VN< =17V
“Vin © 2n6124 O ~Vour

|
.|H|_.

VARIABLE OUTPUT VOLTAGE, 0.5 TO 10V

+ TRACKING VOLTAGE REGULATOR
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FAIRCHILD ¢ 4.A78M00 SERIES

A7BCXX

AYhd
T

[~ 3

APPLICATIONS (Cont’d)

Voutr

I

1 ll WATBCXX |——<2

il

{_”Jz

POSITIVE AND NEGATIVE REGULATOR

+0UTPUT +VIN 1 2
(-2 LATBMXX
A= 0.1 4F < At
) l © lvxx ?
l_ w2
AR 014F J—'—'
O
-ouTPUT

R2
VOUT=VXX(1 + ;;) + IgR2

CIRCUIT FOR INCREASING OUTPUT VOLTAGE

033 uF I

1
INPUT O—T HATBMXX
m
p:
3 b3

INPUT O—— HATEMOS

Vour
R1

Output Current =

CURRENT REGULATOR

ITPUT
O ouTry = 0.33uF

pe

O OUTPUT

E A

ADJUSTABLE OUTPUT REGULATOR,7VTO 30V
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