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Nominal Zener Test Maximum Zener Impedance Leakage Current
JEDEC Voltage Current
Type No. Vo @lyy Izy Zyy @Iy | Zgg @ Tyg | Iyi Iy Vi
(Note 1) Volts mA Ohms Ohms mA | pA Max | Volts
IN4728 33 76 10 400 1.0 100 1.0
IN4729 3.6 (6] 10 400 1.0 100 1.0
IN4730 3.9 (% 9.0 400 1.0 50 1.0
IN4731 43 58 9.0 400 1.0 10 1.0
IN4732 4.7 33 8.0 500 1.0 10 1.0
IN4733 5.1 49 7.0 550 1.0 10 1.0
IN4734 5.6 45 5.0 600 1.0 10 2.0
IN4735 6.2 41 2.0 Ta 1.0 10 3.0
IN4736 6.8 37 35 700 1.0 10 4.0
IN4737 7.5 34 4.0 700 0.5 10 3.0
IN4738 8.2 31 45 700 0.5 10 6.0
IN4739 9.1 28 5.0 700 0.5 10 7.0
IN4740 10 25 7.0 700 0.25 10 7.0
IN4741 I 23 8.0 700 0.25 5.0 8.4
IN4T42 12 21 9.0 700 0.25 5.0 9.1
IN4T43 13 19 10 700 0,25 5.0 9.9
IN§744 15 17 14 700 0.25 50 1.4
IN4745 16 15.5 16 700 0.25 5.0 12.2
IN4746 I8 14 20 750 0.25 5.0 13.7
IN4747 20 12.5 22 750 0.25 5.0 15.2
IN4748 n 11.5 23 750 0.25 50 16.7
IN4749 24 10.5 25 750 0.25 5.0 18.2
IN4750 27 9.5 35 750 0.25 5.0 20.6
IN4751 30 8.5 40 1000 0.25 5.0 228
IN4752 33 7.5 45 1000 0.25 5.0 25.1
IN4753 i6 7.0 S0 1000 0.25 5.0 274
IN4754 39 6.5 60 1000 0.25 5.0 207
IN4755 43 6.0 70 1500 0.25 5.0 327
IN4756 47 3.5 80 1500 0.25 5.0 358
IN4757 Sl 3.0 95 1500 (.25 5.0 38.8
IN4758 56 45 110 2000 0.25 5.0 42.6
IN4759 62 4.0 125 2000 0.25 5.0 47.1
IN4T760 O8 3.7 150 2000 0,25 5.0 51.7
IN4761 75 33 175 2000 0.25 5.0 56.0
1N4762 82 3.0 200 3000 0.25 5.0 62.2
IN4763 al 2.8 250 3000 0.25 5.0 69.2
IN4764 100 2.5 350 3000 (.25 5.0 76.0




C,\rm.; Vout c;l,x;u“ .a\.aLw WU‘L& L@_}T u"sb x:llﬂ L b IR,ILJ.‘:‘AULA 9 Lo C)L.w\}:ﬂ J‘ koﬂT Sy x‘éuﬂ U“'L‘"‘ » b 6)3 JUA —1&[&)"-

sl o ST s edBly oia e 518 R 81 el 6,85 Re oo o

:(Voltage Regulators) ju, sla, 5Y 55,

Sy & gl e 510l ol (F e aBl o eslimad B6 Soley 5 Cead DI by >ﬁ@5wﬁmbﬁwbﬂf))>x>4af‘
o\mzjc;ﬂut..:uj!ﬂﬁw.@mu;ﬂl&u(24m)ohjwm\,ﬂ;uﬁLz;p);:r,m-ua,swlmdbm,:@@jﬁ
S s g3 4 VS )Ll ead b 23y by o pate & dzes UL, aas Sl o5 5 S SYS S asl e s

: 5L o (Integrated circuit) ICQ@WQIJ\» Doy 4 oS Lsh e

(79XXLgL&ULJ\{)65.:»@))5-3(78XX<_;LA0)ML3)¢~..&4@j;ﬁ-&hﬁc&g\i'@gf_d\

& - & - /
P oate ol (g 5 SWy sy Y S

b 5 T ras 5Ws o MTBXX L 78XX Jar ) T8XX sy sV 5 (o ¢ 440 35ms sV 5 s IC Sl s 415l S
S il plgl o5 (S8 ¢ s Sy s (ke ) e — 205 SW S ale 8 wsh el ol Jla 5w b (a0l e
a5 o (o ot od st ot o2 ) e WB a5 (o 54 ) ol (s s 33 a L das (e 0L 1 S5 o, gV,

CAEL 5 sl se

c Sl ol esls OLES L};’GAJ.{.ZJ;78XX o d\.ﬁ)}:‘}!}f)))uiik‘): Jlasl o g5



(All 3 Plastic Types)

PIN 1. INPUT

2. GROUND
3.0UTPUT

PIN 1. OUTPUT
2. GROUND
3. INPUT

Positive
o

(Batiom view)

Pins 1 and 2 electrically isolated from case. Case
is third electrical connection.

input

L4

]
I
=

Positive
output

1
T
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L78xx:upto1 A
M78xx (or MC78xx) :upto 1.5 A

Type Output Input
number voltage (v) | voltage (v)

7805 5 7.3

7806 6 8.3

7808 8 10.5
7809 9 11.5
7812 12 14.6
7815 15 17.7




7818 18 21
7824 24 27.1
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Absolute Maximum Ratings Not= 3)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Input Voltage

Maximum Junction Temperature
(K Package)
(T Package)

Storage Temperature Range

Lead Temperature {Soldering, 10 sec.)

150°C
150°C
-65°C to +150°C

(Vo = 5V, 12V and 15V) 35y TO-3 Package K 300°C
Internal Power Dissipation (Note 1) Internally Limited TO-220 Package T 230'C
Operating Temperature Range (Ta) 0°Cto+70C
Electrical Characteristics LM78XXC (note 2)

0C =Ty = 125°C unless otherwise noted.
Qutput Voltage 5V 12V 15V
Input Voltage (unless otherwise noted) 10V 19V 23V Units
Symbol Parameter Conditions Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Vo Output Voltage Tj=25C, 5mA=ly= 1A 4.8 5 52|15 12 125|144 15 158 v
Ppo= 15W, 5 mA = |5 = 1A 4.75 5.25 114 12.6 14.25 15.75 v
(7.5 =Wy =20) (14.5 =V, = (175 =V = V
27) 30
AV Line Regulation lg = 500 Tj=25C 3 50 4 120 4 150 my
mé,
AWy (7T =Wy = 25) 14.5 =V, = 30) (175 =V = V
30:]
0C=Tj=+1257 50 120 my
ANy (8 =Wy = 20) (12 =V = 27) V
lo = 1A Tj=25C 50 120 150 my
AN (7.5 = Vy = 20) (14.6 = WV = (7.7 =V = W
27) 300
0C=Tj=+125°C 25 80 75 my
AV (8 =Wy =12) (16 = Wiy = 22) (20 = V) = 26) V
ANVp Load Regulation Tj=25C S5mA = lp = 1.54 10 50 12 120 12 150 my
250 mA = | 25 60 75 m
750 mA
SmAslg=1A 0 C=T] 50 120 150 m
+125°C
la Quiescent Current | 15 = 1A Tj=25C 8 8 8 mé
0'C=Tj=+125C a5 85 8.5 mA
Alg Quiescent Current | 5 mA = lo = 1A 0.5 0.5 0.5 mé
Change Tj=25C lg=1A 1.0 1.0 0 ma
Vi = Vi = Vinax (7.5 =Wy =20) | (14.8 = V= 27) (1789 =V = W
30)
lo =500 mA, 0'C =Tj=+125'C 1.0 1.0 1.0 mé
Wi = Vin = Vinax [:? =Wy = 25:] [:14.5 = W= 20 :] [:1?.5 = Wiy = W
30
Wiy Output MNoise Ta =25C, 10 Hz = f = 100 kHz 40 75 a0 Y
Woltage
Ripple Rejection lo=1A Tj=25C| 82 8O 55 T2 54 70 dB
AV or
AVaut f=120 Hz | Ig = 500 mA 62 55 54 dB
0C=Tj=+125C
Vi = Vi = Vinax B=Vy=18 | (15=Vy=25) 5« v
Ra Dropout Veltage Tj=25C, lgyr = 1A 2.0 2.0 2.0 W
Output Resistance | f = 1 kHz 2 18 19 mel

XX8ZW1



>
E Electrical Characteristics LM78XXC (Note 2) (Continued)
E 0°C < T, =125 C unless otherwise noted.
Output Voltage 5V 12V 15V
Input Voltage (unless otherwise noted) 10V 19V 23V Units
Symbol Parameter Conditions Min | Typ | Max | Min | Typ |Max Min | Typ |I'H'Iax
Short-Circuit Tj=25'C 21 1.5 1.2 A
Current
Peak Output Tj=25C 24 24 24 A
Current
Average TC of 0C=Tj=+125C, I =5mA 0.6 15 1.8 myC
Vour
Vi Input Voltage
Required to Tj=25'C, Ig = 1A 75 14.6 17.7 v
Maintain
Line Regulation

MNote 1: Themal resistance of the TO-3 package (K, KC)is typically 4'C/W junction to case and 35" CAV casa to ambient. Themmal resistance of the TO-220 package
(T} is typically 4"CAW junction to case and 50°CAV case to ambient.

MNote 2: Allcharacteristics are measured with capacitor across the input of 0.22 uF, and a capacitor across the output of 0.1uF. All characteristics excapt noise voltage
and ripple rejection ratio are measurad using pulse techniques (ty = 10 ms, duty cycle = 5%). QOutput voltage changes due to changes in intemal temperature must
be taken into account separataly.

Note 3: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. For guaranteed spacifications and the test conditions, see Elac-
trical Characteristics.
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LM 317 Data sheet

August 1999

ﬂNationaJ Semiconductor

LM117/LM317A/LM317
3-Terminal Adjustable Regulator

General Description

The LM117 seres of adjustable 3-terminal positive voltages
regulators is capable of supplying in excess of 1.54 over a
1.2%W to 37V output range. They are exceptionally easy o
use and require only two external resistors to s=t the output
voltage, Futther, both line and load regulation are better than
standard fixed regulators. Also, the LM117 is packaged in
standard transistor packages which are easily mounted and
handled.

In addition to higher performance than fixed regulators, the
L1117 series offers full overload protection available only in
IZ°s. Induded on the chip are current limit, themal overlcad
protection and safe area protection. All owverlcad protection
circuitry remains fully functional even if the adjustment termni-
nal is disconnected.

Mormally, no capacitors are needed unless the devics is situ-
ated more than & inches from the input filter capacitors in
which case an input bypass is needed. An optional output
capacitor can be added to improve transient response. The
adjustment temminal can be bypassed to achieve very high
ripple rejection ratios which are difficult to achieve with stan-
dard 3-terminal regulators.

Besides replacing fixed regulators, the LM117 is ussful in a
wide vanety of other applications. Since the regulator is
“floating™ and sees only the input-to-output differential volt-

age, supplies of several hundred wolts can be regulated as
long as the maximum input to output differential is not ex-
ceeded, i.e., avoid short-circuiting the output.

Also, it makes an especially simple adjustable switching
regulator, a programmable output regulator, or by connecting
a fixed resistor between the adjustment pin and output, the
LM117 can be usaed as a precision cumrent regulator. Sup-
plies with electronic shutdown can be achieved by clamping
the adjustment terminal to ground which programs the out-
put to 1.2% whers most lcads draw little cument.

For applications requirng greater output cument, see LM150
series (34) and LM138 seres (5A) data shests. For the
negative complement, see LM137 series data sheet.

Features

m Guaranteed 1% output voltage tolerance (LM317A)
Guarantesed max. 0.01%% line regulation (LM3174)
Guarantesd max. 0.3% load regulation (LM117)
Guaranteed 1.54 cutput current

Adjustable output down to 1.2%

Current limit constant with temperature

P* Product Enhancement tested

a0 dB ripple rejection

]
]
]
=
]
]
]
m Output is short-circuit protected

Typical Applications

1.2V-25V Adjustable Regulator
LM117

vout™

2"
1uF

0000631
Full output current not available at high input-oulput woltages
*Meaded if desice is mors than 6 inches from filler capacitors.

tOplionsl — improwes transient response. Oulpul capacitors in the range
of 1 pF bo 1000 pF of suminum or lantalum electrobytic are commonly
usad o provide improved oulpul impedance and rejection of transients.

A
Ftgyur - 125V [1 ' R—‘g} + lapyRgl

LM117 Series Packages

Part Number Dasign

Suffix Package Load
Current

K TO-3 1.54

H TO-39 0L.5A

T TO-220 1.54

E LCC L5A

=1 TO-263 1.54

EMP S0T-223 18

MDT TO-252 0L.5A

S0T-223 vs D-Pak (TO-252)

Packages
(< |
=

[0-252
OEDCO0EL 54

[r=r=mpl ==

Scale 1:1
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Absolute Maximum Ratings o= 1) Operating Temperature Range

IfI Militar:,r_-'Aerotermﬁatlspelcgi@d_ d@v{ice? ag} | r@cg::ifr_ed,_ LMI1T -55°C =T, 2 +150°C
please contact the laticnal Semiconductor Sales Office/ LM317A SAUC £ T, < +125°C
Distributors for availability and specifications. ) "
LM317 0'C=T,<+125'C
Power Dissipation Internally Limited
Input-Cutput Voltag e Differential +400, -0.3V .- -
Storage Temperature -65°C to +150°C F'recondltlonlng
Lead Temperature Thermal Limit Bum-In All Devices 100%
Metal Package (Soldering, 10 seconds) 300°C
Plastic Package (Soldering, 4 seconds) 260°C
ESD Tolerance (Note 5) 3 kY

Electrical Characteristics note 3

Spedifications with standard type face are for Tﬂ = 25°C, and those with boldface type apply over full Operating Tempera-
ture Range. Unless otherwise spedified, VW, - Vo, = 8V, and I = 10 mA.

Parameter Conditions LMA1T (Mote 2) Units
Min Typ Max
Reference Valtage W
IV < Wy — Vour) = 40V, 1.20 1.25 1.30 v
10 mA < oyt < s, P < Prax
Ling Regulation 3 = Wy — Vour) = 40V (Note 4) 0.01 0.0z E
0.02 0.05 E
Load Regulation 10 mA = oyt = Imax (Mote 4) o1 0.3 %
0.3 1 %
Thermal Regulation 20 ms Pulse 0.03 0.07 -
Adjustment Pin Current 50 100 HA
Adjustment Pin Current Change 10 mA < laut = laax 0.2 5 HA
WV = Wy = Vour) =40V
Temperature Stability T = Ty = Thaax 1 %
Minimum Load Cumrent (Vi = Vour) = 40V 3.5 5 mé
Current Limit (Vi — Vour) =18V
K Package 1.5 2.2 34 A
H Packages 0.5 0.8 1.5 A
Wiy = Vour) =40V
K Package 0.3 0.4 A
H Package 0.15 0.2 A
RMS Output Moise, % of Yoyt 10 Hz =f<10kHz 0.003 %
Ripple Rejection Ratio Your = 10%, f = 120 Hz, 65 dB
Capy = 0 pF
Wour = 10%, f= 120 Hz, 66 80 dB
Capy = 10 pF
Long-Term Stability Ty = 125°C, 1000 hrs 0.3 1 %
Thermal Resistancs, K Package 2. 3 CAW
Junction-to-Case H Package 12 15 CAW
E Package CAW
Thermal Resistance, Junction- K Package 35 CAW
to-Ambient (Mo Heat Sink) H Package 140 CAW
E Package CTW

www. national.com 2
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Electrical Characteristics (ot 3
Specifications with standard type face are for T, = 25°C, and those with boldface type apply over full Oparating Tempeara-

ture Range. Unless otherwise specified, V\, - Vo = 5V, and Iq,r = 10 mA

Parameter Conditions LM31TA LM317 Units
Min Typ Max Min Typ Max
Reference Voltage 1238 | 1.280 | 1.262 W
3= (W - Vour) = 400, 1.225 | 1.250 | 1.270 1.20 1.25 | 1.30 W
10 mA = oy = Igeoe P 5 Prasg
Line Regulation 3 = (Vi - Vour) = 40V (Note 4) 0.005 | 0.0 0.01 | 004 | WY
0.01 n.02 0.02 | 0,07 | WiV
Load Regulation 10 mA = oot = Ipax (Mote 4) 0.1 0.5 0.1 0.5 %
0.2 1 0.3 1.5 %
Thermal Regulation 20 ms Pulse 0.04 0.o7 004 1007 | %MW
Adjustment Pin Current 50 100 50 100 A
Adjustment Pin Current 10 mA = lout = lpasx 0.2 5 0.2 5 WA
Change 3V 2 (W - Viour) =40V
Temperature Stability Thin = Ta = Tax 1 1 %
Minimum Load Current Wiy — Vo) = 40V 35 10 3.5 10 mé
Current Lirnit iy = Yoyt = 15Y
K, T, S Packages 1.5 2.2 34 1.5 2.2 3.4 A
H Package 0.5 0.2 1.8 0.5 0.8 1.8 A
MP Package 1.5 22 34 15 2.2 3.4 A
Vin = Yout) = 40V
K, T, S Packages 015 0.4 015 0.4 A
H Package 0.075 0.2 0075 2 A
MP Package 0.55 0.4 015 0.4 A
RMS Output Moise, % of Vioyt M0 Hz =<f<10kHz 0.003% 0.003 kS
Ripple Rejection Ratio Vaur = 10V, f = 120 Hz, G5 65 dB
Capy = 0 pF
Voot = 10V, = 120 Hz, Gh 80 6 8l dB
Cang = 10 pF
Long-Term Stability T, = 125°C, 1000 hrs 0.3 1 0.3 1 %
Thermal Resistance, K Package 23 3 CAW
Junction-to-Case MDT Package 5 ‘AW
H Package 12 15 12 15 TW
T Package 4 5 4 CAW
MP Package 235 23.5 TW
Thermal Resistance, K Package 35 35 ‘AW
Junction-to-Ambient (Mo Heat MDT Package(Mots 6) 92 ‘AW
Sink) H Packags 140 140 AW
T Package 50 &0 ‘AW
S Package (MNote &) 50 &0 TW

Niste 1: Absolute Maximum Ratings indicate limits bayond which damage o the devics may cocur. Operating Ratings indicale condilions for which the device is in-
tended o ba functional, but do not gusrantes specific parformancs limits. For quaranteed specifications and test conditions, s=a the Electncal Charactenstics. The
quarantssd spedfications apply only for the test condilions listed.
Niste 20 Refer to RETS117H drawing for tha LM117H, or the RETS117K for the LM117K military specifizations.
Niste 3 Although power dissipation is internally limited, thess spadfications are spplicable or magmum power dissipations of 28 for the TO-30 and 50T-223 and
200 for the TO-3, TO-220, and TO-263. lyay is 1.5A %o the TO-3, TO-220, and TO-263 packages, 0L5A for the TO-30 package and 1A for the 80T-223 Package.
All limils {i.e., tha numbers in the Min. and Max columns) are guarantesd to Mational's ACQL (Average Culgoing Quality Level).
Hote 4 Regulation is measured al a constant junction tamperature, using pulse testing with a low duty eyde Changes n oulpul voltage due o healing efects ane
cowered under the spedifications for thermal requlation.

Niste 5 Human body mode, 100 pF discharged through a 1.5 ki resistor

Hate & I the TO-252 or T0-252 packages are used, the thermal resistanca can be reducad by increasing the PC board copper area thermally comecled 1o the
package. If the SOT-223 package is used, the thermal resistance can be reduced by increasing the PC board copper area (se= applcations hints for heatsinking) .

www.national. com
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