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LM78LXX Series 3-Terminal Positive Regulators 

General Description 
The LM78LXX series of three terminal positive regu­
lators is available with several fixed output voltages 
making them useful in a wide range of applications_ 
When used as a zener diode/resistor combination replace­
ment, the LM78LXX usually results in an effective 
output impedance improvement of two orders of magni­
tude, and lower quiescent current_ These regulators can 
provide'local on card regulation, eliminating the distri­
bution problems associated with single point regulation. 
The voltages available allow the LM78LXX to be used in 
logic systems, instrumentation, HiFi, and other solid 
state electronic equipment. Although designed primarily 
as fixed voltage regulators these devices can be used 
with external components to obtain adjustable voltages 
and currents. . 

The LM78LXX is available in the metal three lead 
TO-39 (H) and the pl'astic TO-92 (2). With adequate 
heat sinking the regulator can deliver 100 mA output 
current. Curre[1t limiting is included to limit the' peak 
output cu'rrent to a safe value_ Safe area protection 
for the output transistor is provided to limit internal 
power dissipation. If internal power dissipation becomes 
too high, for the heat sinking provided, the thermal 
shutdown circuit takes over preventing the IC from 
overheating. 

Connection Diagrams 

Metal Can Package 

BOTTOM VIEW 

Order Numbers: 

LM7BL05ACH LM7BL05CH 
LM78L 12ACH LM7BL 12CH 
LM7BL 15ACH LM7BL 12CH 

See NS Package H03A 
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For applications requiring other voltages, see LMl17 
data sheet. 

Features 
• Output voltage tolerances of ±5% (LM78LXXAC) and' 

±10% (LM78LXXC) over the temperature range 

• Output' current of 100 mA 

• Internal thermal overload protection 

• Output transistor safe area protection 

• Internal short circuit current limit 

• Available in plastic TO-92 and metal TO-39 low 
profil e packages 

Voltage Range 

LM78L05 5V 
LM78L12 12V 
LM78L15 15V 

Plastic,Package 

OUTP~"UT' 

GN?<:-/ 
BonOMVIEW 

Order Numbers: 

LM7BL05ACZ LM7BL05CZ 
LM7BL 12ACZ LM78L 12CZ 
LM7BL 15ACZ LM7BL 15CZ 

See NS Package Z03A 
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Absolute Maximu01 ,Ratings 
'. 

I nput Voltage VO=5V 30V 
" 

VA = 1.2V and 15V 35V 

Internal Power Dissipation (Note 1) Internally Limited 

Operating Temperature Range O°C to +70°C 

Maximum Junction Temperature 1.25°C 

Storage Temperature Range 

Metal Can (H Package) --65°C to +150°C 

Molded TO·92 tz Package) --55°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 

. L.M78LXXAC Electrical Characteristics (Note 2) 

TJ = O°C to +125°C;IO = 40 mA,CIN = 0.33,uF. Co = O.l,uF (unless noted) 

LM78LXXAC OUTPUT VOLTAGE SV 12V ISV 
INPUT VOLTAGE·(unless otherwise notedl 10V 19V 23V UNITS 

PARAMETER CONOITIONS nillN . TVP MAX MIN TVP MAX MIN TVP MAX 

Vo Output Voltage TJ = 25°e 4.8 5 5.2 11.5 12 12.5 14:4 15 15.6 V 

(Note 41 1 mA~ 10~70mA 4.75 5.25 11.4 12.6 14.25 15.75 ,V 

1 rnA ~ 10 ~40mAand 4.75 5.25 11.4 12.6 14.25 15.75 V 

VMIN < VIN < VMAX (7~VIN$201 114.5 < VIN < 271 IH.5~VIN~301 V 

!lYO line Regulation TJ=25°C. 10 54 20 110 25 140 mV 

(8<VIN<201 (16<VIN<271 (20 < VIN ~ 301 V 
'. 18 75 30 180 37 250 mV 

17~VIN~201 (14.5::; VIN ~ 271 (H.5~VIN~301 'V 

AVO load Regulation TJ= 25°e.l mA~ 10~40mA 5 30 10 50 12 75 mV 

TJ = 25°e. 1 mA~'lo~ 100 rnA 20 60 30 100 . 35 150 mV 

AVO Long Term Stability 12 "24 30 mV/l0CO hrs 

10 Quiescent Current TJ=25°e. 3 5 3 5 3.1 5 rnA 

TJ = 125°C ' 4.7 4.7 4.7 

Ala Quiescent Current 1 rnA < 10 < 40 rnA 0.1 0.1 0.·1 rnA 
Change VMIN::;VIN~VMAX 1.0 1.0 1.0 rnA 

(8~VIN~201 (16 ~ VIN ~ 271 (20::; VIN ~ 301 V 

Vn Output Noise Voltage TJ = 25°e. (Note 31 40 80 90 ,IlV 
. f = 10 Hz - 10 kHz 

AVIN f= 120Hz 47 62 40 54 37 51 dB 

AVOUT 
Ripple 'Rejection 

(8~VIN ~ 161 (15~VIN~251 18.5':::; VIN:::; 28.51 V 

111PUt Voltage TJ=25°~ 7 14.5 17.5 V , 
Required to Maintain 

line Regulation 

Nota 1: Thermal resistance of the Metal Cen Package (HI without. a heat sink is IsoeIW junction to case and 140°CIW junction toam-
bient. Thermal resistanCe of the T0-92 package is 1800 CIW junction to ambient with 0.4" le,ads from,. PC board and 160oC/W Junction 
to ambient with 0.125" lead length to a PC board. 
Nota 2: The maximum steady stat. usable output current and inpui voltage are very dependent on the heat sinking andlor lead length 
of the package. The data above represent pulse test conditions with Junction temperatures as indicated at the initiation of test. 
Nota 3: Recommended minimum load capacitance of O.OIIlF to limit high frequency noise bandwidth. , 
Not. '4: The tamperature coefficient of VOUT is typically withi~ ±0.01 % Vo/oe. 
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Absolute Maximum Ratings 
Input Voltage VO=5V 30V 

Vo = 12V and 15V 35V 
Internal Power'Dissipation (Note 1) Internally Limited 
Operating Temperature Range O°C to +70°C 
Maximum Junction Temperature 125°C 
Storage Temperature Range 

Metal Can (H Package) , -65°C'to +150°C 
, Molded TO-92 -55°C to +150°C 

Lead Temperature (Soldering. 10 seconds) 300°C 

LM78LXXC Elect~ical Char~cteristics (Note 2) 

TJ = O°C to +125°C,'IO = 40 rnA. CIN = O,33JlF. Co = O.lJlF (l!nless noted) 

LM78LXXC OUTPUT VOLTAGE SV 12V lSV 
INPUT VOLTAGE unless otherwise noted) 10V 19V 23V UNITS 

PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX 

Vo Output Voltage TJ = 25u C 4.6 S S.4 11.1 1'2 12.9 13.B 1.5 16.2 V 

(Note 4) 1 mA'::: 10 .::: 70 mA or 4.5 5.5 10.B 13.2 13.5 16.5 V, 

1 mA'::: 10 ':::40 mA and t.VIN (7'::: V IN''::: 20) (14.5'::: VIN'::: 27) (18'::: VIN'::: 30) V 

t.VO Line Regulation TJ=25'C 10 150 20 200 25 250 mV 

(8 <VIN < 20) (16 < VIN"< 27) (20 < VIN':::30) V 

18 200 30 250 30 300 mV 

(7'::: VIN'::: 20) (14.5'::: VIN'::: 27) (18':::VIN':::30) V 

t.VO Load Regulation TJ = 25'C. 1 mA'::: 10':::40 mA 5 30 10 50 12 75 mV 

TJ = 25'C. 1 mA'::: 10'::: 100mA 20 60 30 100 
, 

35 150 mV 

t.VO Long Term Stability 12 24 30 mV/l000 hrs 

IQ Quiescent Current TJ = 25'C 3 6 3 6:5 3.1 6.5 mA 

TJ = 125'C 5.5 6 6 

~IQ Quiescent Current TJ,= 25'C. 1 mA< 10<40 mA 0.2 0.2 0.2 mA 

1.5 1.5 1.5 mA 
.. ' 

. Change TJ = 25°C (8,:::VIN'::: 20) (16':::' VIN'::: 27) (20'::: VIN'::: 30) V 

lin Output Noise Voltage TJ = 25'C. (Note 3) 40 80 90 JlV 
!=10Hz-l0kHz 

t.VIN ! = 125 Hz 40 60 36 52 33 49 dB --- Ripple Rejection 
(B':::VIN':::18) (15'::: VIN':::' 25) (18.5':::VIN':::28.5) V ~VOUT 

Input Voltage TJ,= 25°C 7 14.5 18 V 

Required to Maintain . 
Line Regulation -

Note 1: Thermal resistance of the Metal Can Package (H) without a heat sink is 1SoC/W junction to case and 140°CIW junction to am-
bient. Thermal resistance of the T0-92 package is 1800 CIW junction to ambient with 0.4" leads from a PC board and 160oC/W junction 
to ambient with 0.12S" lead length to a PC board, 
Note 2: The maximum ~teady state usable output current and input voltage are very dependent on the heat sinking and/or lead length 
of the package. The data above represent pu.lse test conditions with junction temperatures as indicated at the initiation of tes,t. 

Note 3: Recommended minimum load capacitance of O.01J.lF to limit high frequency noise bandwidth. 

Note 4: The tempera~ure coefficient of '{OUT is typically' ~ithin ±O.01 % VO/oC. 
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Typical Performance Characteristics \ , 
., 

.. 

Maximum Average Power , -
Maximum Average Power Dissipation (Metal Can 

., Dissipation (Plastic Package) Package) Peak Output Current 
10 10 400 

I .AvDuT·10a..,v 
5.0 5.0 ~INFINITe HEAT SINK = r== -:-T .• IO'c ~ ~ C 300 I---- .s . I 

" 0.125" LEAD LENGTH '" .. 
FROM PC BOARD .. 5 S .j: , r-7- Ii Tj-25°C\ ~ ~. WITH 12"Ctw HEAT SINK :: r-

~ ~ 
1.0 ill 1.0 .00 

1 ....... 
is NO HEAT SINK 

" 0.5 0.4" LEAD LENGT " 0.5 f== WITH 3D"C/W HEAT SINK = ,... 
If ......... ~ FROM PC BOARD 

~ 
~ Ti"'50'C t-.... ,... 

100 2 FREE AIR " I 0.125" LEAD LENGTH 1 ,c 

FROM PC BOARD I I FREE AIR' 
0.1 '0.1 

0 15 ·30· 45 60 75 , 0 15 3D 45 60 75 0 5 10 15 20 ·25 3D' 

AMBIENT TEMPERATURE COC) AMBIE~~ TEMPERATURE rei INPUT·DUTPUT DIFFERENTIAL (V) 

'. ." 

Dropout Voltage Ripple Rejection Output Imp'"dance 

2.5 
,. 

100 10 
1 1 VIN :10V 

E 
I":'TJ70~11+ 5.0 YOUT = 5V 

~ 2,0 r-f;:;; ~ 80 :§ lOUT =40 mA : c 
~ ;:: .. 

TA • 25"C cor~ ill r-~ ~ 
u 

~ 
.... I T-40mA '" COUT = 1~F TAN-TALUM' 1.6 t 60 c 

ill 
is r-r- lor=II.DjA r:=r ~, i!l 1.0 
,... 

1.0 40 ,... , 
" 1 1 I!: i " 0.5 

VIIV -10V I!: " DROPOUT C~~ill~ID~S VOUT " 5V " :! 0.5 ,-- 20 .. .. ./ 
i ~IVor=tlifV,t I 

lOUT -40 mA 
TA = 25"C 

0 0.1 
0 25 50 75 100 126 10 100 Ik 10k lOOk 10 100 Ik 10k lOOk 1M 

JUNCTION TEMPERATURE I"C) FREQUENCY (Hz) FREQUENCY'(Hz) 

\ 

Quiescent Current Quiescent Current 

4.0 3.4 '" 

3.8 3.3 
V,. =IDV . _ 

c C VoUT "'SV 
3.6 3.2· lOUT -40mA-.s " 

.s . 
'3.1 ,... 3.4 ~j i"'-.. ill 3.2 3.0 ::i i""-. 

" 3.0 1l '2.9 u, I, ,... 
2.B 

,... 
2.8 i!l I i!l , 

i1i 2.6 
I i1i 2.7 , 

:; 2.4 Your '" 5V :; 2.& .. lOUT =4DmA co I"'-... 2.2 TJ :Z5°C 2.5 

2.0 2A 
5 10 15 20 25 30 ,0 25 50 75 100 125 150 

INPUT VOLTAGE (V) JUNCTION TEMPERATURE ("CI 
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. Equivalent Circuit 

RI R5 
J.89" 1.lk 

L...I-'~-+ __ + ______ -I Q' 

.. 

<. 
5p' 

A. 
15k 

All 

A13 
2.23k 

Vw 

All ... 
You, 

L-~~--~------~~~~~----__ ~~ __________________________ ~-oGND 

Typical Applications 

·" ... ind it the ,"ul.lar ISIDIat.d .. from the power suptlfyfdhll, 
"·In Nate 3 in "" .1.etHell dlancbristks 11l1li. 

Fixed Output Regulator 

·LM78LXX 
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INPUT 

VOUT • IiiV .. eSV/RI ... 101 HZ 

~"'_"'_IQUT1'UT 

<2" 
O.Gl,uF 

SV/RI > 31Q , IGid , ... lIti ... (l,) '" IIRI .. RlIIRII (L, at LMJllH) 

Adjustable Output Regulator 
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Typical Applications (Continued) 

INPUT 

HI 

1-...;..--.... - OUTPut 

·Sohdllnd.um, 

·"HeatSlnIlQl. 

1.1. 

4A 

-­'OUT 

lOUT =, (Vu/At) + la 

.llo"".5~Au1le'lIn8andlo.dc"'nges 

Current, Regulator 

·•• .. Opt.ollll:lmprovesnppl.rej.ctlon.ndt'anslentrespansl. 

LOld Regulation: 0.&% 0.::;; IL ::; 250 mA ,ulsell With IoN .. 50 mI. 

VOlIT=5~AT5DOmA 

5V.500 mA Regulator with 'Short Circuit ProteCtion. 

. ' . 
+VIN =ZOY ....,."--... -0 +VOUT -1SVAT lDOmA 

H~_""-o-YOUT"-lSVAT100mA 

·Solidtlntllum. 

±15V. 100 mA Dual Power Supply 

"V,N = 20V 0-+---'-1 lMJ8105 

.2 

.3 ., 
':Y1N =,-lDVo-'t"""'''''"---'''---'''< 

Vo 

C2 

',_ "Sol.dtantllum. 
YOUT "Vo +5V. Rl-!-V1N/lo LM1IL05) 

VOUT = 5V IRZ!R4) for (AZ" A3) II 184" A5) 

3DpF 

A O.5V outpul WIll COtJespDII. to 182/841" D.l.IR3IA4) = 0.1 

V~riable Output Regulator 0.5V - 18V 
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