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Description Features

The IP140A/ LM140/ IP240A/ LM240/ IP340A/
LM340/ IP7800A/ IP7800/ IP7800AC/ 1P7800C
series of three-terminal regulators is available
with several fixed output voltages making them
useful in a wide range of applications. The A-

1% Tolerance

5, 12, and 15V fixed output
voltages available

0.01%/V line regulation

[ /= §

suffix devices are fully specified at 1.0A, provide o X
0.01%./V line regulation, 0.3%/A load regulation, 0.3%/A load regufation g 5]
and +1% output voltage tolerance at room ° Thermal overload protection x>
temperature.  Protection features include safe . Short-clrcuit current limit -
operating area current limiting and thermal protection 58
shutdown. The entire series of regulators is g? w
available in the metal TO-3 and TO-66 power ° Safe area protection "_ﬁg_
packages. The IP340A/ LM340/ IP7800AC/ .« 100% thermal limit burn-in 4 RS
IP7800C series is available in the TO-220 plastic 5 _;? o
power package and the IP140A/ LM140/ »  Start-up with negative voltage P
IP7800A/ IP7800 series is now available in a new (& supplies) on output 3 rE
hermetic TO-220 style power package, as well as 284 |
the TO-39 metal can. P
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Section 5 - Voltage Regulators
IP140A, IP240A, IP340A, IP7800A Series, IP7800AC Series
LM140, LM240, LM349, IP7800 Series, IP7800C Series

INTEGRATED POUER b7

DEI%ESM&. ooooaw? 3 |

4825898 INTEGRATED POWER

Absolute Maximum Ratings

Input Voltage (Vo =5V, 12V, 15V) 35V
Internal Power Dissipation
(Note 1) Intemally Limited

Operating Temperature Range (T ])

IP140A, LM140 -55°C to +150°C
IP7800A, IP7800 -55°C to +150°C
IP240A, LM240 -25°C to +150°C
IP340A, LM340 0°C to +125°C
IP7800AC, IP7800C 0°Cto +125°C

Absolute maximum ratings are those values beyond which the safety of the device cannot be guaranteed. They are not meant to

82D 00317 D

oS-/
Maximum Junction Temperature
TO-3 Package K 150°C
TO-39 Package H 150°C
TO-66 Package R 160°C
Hermetic TO-220 Package G 150°C
TO-220 Package T 125°C

Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec.) 300°C

imply that the device should be operated at these limits. The electrical characteristics provide conditions for actual device operation.

Note 1. Although power dissipation is internally imited, these specifications are applicable for maximum power dissipation Ppax
of 2W for the TO-38 and 20W for the TO-3, TO-66 and TO-220. Ijgax Is 1.0A for the TO-3, TO-66 and TO-220 packages

and 500maA for the TO-39 package.

[ /<] §

i
i




.= . = = e~ = 3R R, SR o AR

el B e e s

.y

INTEGRATED POWER b7 DE JJua2sada

Wnuﬁuam s

4825898 INTEGRATED POWER

g2p 00318 D

Electrical Characteristics (See Note 2) 7= 5%8-//-/3
IPT80SA 1PTB05
IP700SAC 1P7805C
IP140A-S LMt40-5
P2A0AS LM240-5
PHOAS LM3MO08
Parameter Test Conditions Min | Typ | Max | Min | Typ Max | Units
Output Voltage, VO K. R, TPkg,lg=1A, VN = 10V 4.85 5 505 | 48 5 52 \i
Pp<Pmax. 5mAsio<IMaX 4.85 515 ] 475 5251 V
75V<Vy s20V
Low Supply, Vo Pp<Pmax 5MAsIoSIMAX 4.75 515 | 475 525 V
TVEVNS20V
Line Regulation, AV lo=05Imax | TVsSVINS 25V 3 10 50 | mV
7.5V sV <20V 3 | 10 50 | mV
losiMax 7.3V V)N S20V 3 10 50 | mV —
BVsVN STV 1 | a 20 | mv ,_'.E
2 | 12 2 | mv =9
Load Regulation, AVQ K,R,TPkg, | SMASIoS1.5A 10 | 25 50 | mv 5%
vy =10V | 250mAsig<750mA 4 | 15 25 | mv E§
smAslgsivax . ViN =10V 7 | 2 50 | mV R,
Qulescant Current, lg losMAX 4 6 6 mA (=] -'TJ a
vy =10V 4 | 65 7 | ma = 5
Quiescent CurrentChange, Alg | SmASIgSIMAX ViN =10V 02 | 05 05 | mA g C)? 3,
o< IMAX. 7.5V S VN S20V o1 | 08 08 | mA i -_.E '<
10S0.5 lyyax. 8V SViNS25Y o1 | 08 08 | ma g 3
1005 Iax, 0°C STjS +125°C 02 | 10 10 | mA S 8%
VsV s25V ) > -
o Py
Output Noise Voltage, VN 10Hz <1< 100kiHz, VN =10V 40 | 200 40 nv & g(g
Ripple Rejection, AVpaVoyT | f=120Hz los IMaX 68 | 80 68 dB L35
T =0
BVSV|NS 18V l0S05IMAX 68 | 80 68 dB 3 ok
Dropout Voltage 1IouUT = Max 20 | 25 20 v x @
Output Resistance, Ry f=1kHz 5 5 mQ 8 g
Short-Circuit Current, lsc ViN=35V K, R, T Package 06 12 06 | 1.2 A g’ O
H Package 04 | 06 04 |06} A a9
Peak Output Current, lpk ViN =10V K, R, T Package 24 33 24 | 33 A @ %(;'
H Package 12 17 1.2 1.7 A
Average TC of VouT lo=5mA 02 2 0.6 mv/°C
Input Voltage Required to losiMax 73 73 v
Maintain Line Regulation, ViN

spacified.

ey

The » denotes the specifications which apply over the full operating temperature range, all others apply

at Tl = 25°C unless otherwise
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Section 5 - Voltage Regulators
IP140A, IP240A, IP340A, IP7800A Series, IP7800AC Series

1]
2
o
]
w
Q
o
o
D
™~
o
73
Q
S
]
(2]
o
o
)
~
o
=}
<
Par)
=
|
=}
<
'Y
=
put |
=)
<
ol
=
pur |

INTEGRATED POWER b7 DEJJuseseds ooz 2 |

A T

4825898 INTEGRATED POWER 82D 00319 D
. —
Electrical Characteristics (Cont.) 7= S8 S
IP7812A 1P7812
1P7B12AC 1P7812C
1P140A-12 LM140-12
1P240A-12 LM240-12
1P340A-12 LM340-12
Parameter Test Conditions Min | Typ | Max | Min | Typ [ Max {Units
Output Voltage, Vo K, R, T Package, lns 1A, ViN = 19V 1188 12 [1242]| 115} 12 25| V
Pp<Ppmax, 5mASIosIMaX +| 1184 1236 | 11.4 126 | Vv
14.8V<Vy S27V
Low Supply, Vo PpsPpax. 5 mA<io<iMax 11.40 1236 | 114 126 | V
14.5VsViy 2V
Line Regulation, AVQ 10=0.5 hax | 14.5Vs V)N s30V 4 18 120 | mV
. | 148VsVs2V | 4 | 18 120 | mv
loSIMAX 145VSV)N <27V 4 | 18 120 | mV
16V<Vy s22V 2 9 50 | mv
. 4 30 60 | mV
Load Regulation, AVp K.R,T Pkg., 5mAsln<15A 12 32 120 | mV
VN =19V 250mA <1 S 750mA 4 19 60 | mV
smAslosipMax, ViN =19V . 8 60 120 | mV
Quiescent Current, Ig losimax 4 6 6 mA
VN =18V . 4 | 65 7 | mA
Quiescent Current Change, Alg | SmA sip<iyax, VIN =19V . 02 | 05 05 | mA
IoSIMAX: 14.8VsSViNS27V 0.1 0.8 08 | mA
10S0.5 Ipax. 15V VN S30V . 0.1 0.8 08 | mA
l0S0.5 yax, 0°C s Tjs +125°C 02 | 10 10 | mA
14,5V <V <30V
Output Noise Voltage, Vi 10Hz << 100kHz, Vg =18V 75 | 480 75 ()
Ripple Rejection, AVi/AVouT | f=120Hz I <IMAX 61 | 72 61 dB
1BV VN $25V 10 0.5 Iax o] 61 | 72 61 dB
Dropout Voltage louT = IMAX 20 | 25 20 A
Output Resistance, Rg f=1kHz 8 8 mQ
Short-Circuit Current, lgg ViN=35V K, R, T Package 06 | 1.2 06 | 12 A
H Package 0.4 0.6 04 06 A
Peak Output Current, lpk ViN=19V K, R, T Package 2.4 33 24 | 33 A
H Package 1.2 1.7 1.2 17 A
Average TC of Vout lo=5mA 0.5 48 15 mV/°C
Input Voltage Required to lo<IMAX 145 146 \
Maintain Line Regulation, V|N
2=
5-40 ey
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Electrical Characteristics (Cont.) 7=-58-/-/3
PTBISA P7815S
IPTB13AC 1P7815C
1P140A-1S LM140-13
1P240A15 LM240-18
1PIUOA1S LM340-13
I Parameter Test Conditions Min | Typ | Max | Min [ Typ | Max Units
Output Voltage, Vo K,R,TPkg. lo<S1A, VN =23V 1485] 15 {1545]| 144 | 156 | 156| V
Pp < PMAX: 5MA IO S IMAX « J1a88 1545 | 14.25 1575] V
17.9V sV <30V
Low Supply, Vo Pp <Ppax. 5mAio<lmax 1425 1545 | 1425 1575f V
175V sV <30V
Line Regulation, AVp lo=051Max | 175VsVys30V 4 22 150 | mv
17.9VsV)NsS30V, | ¢ 4 | 22 150 | mv
losmax 17.5V SViN <30V 4 22 150 | mv
20V sV <26V 2 | 10 60 | mv
. 5 30 75 mV
Load Regulation, AVp K,R,TPkg., | 5mASIg<15A 12 | 38 150 | mv
Vi =23V 250mA < [y S 750mA 4 | 2 75 | mv
smA<ig<imax, ViN =23V . 9 75 180 | mV
Quiescent Current, ig losiMax 4 6 6 mA
VIN =23V . 4 65 7 mA
QuiescentCurrentChange, Alg | 5 mA<losivax, ViN =23V . 02 | 05 05 | mA
TOSIMAX, 17.9V V| 30V 01 | 08 08 | mA
10< 0.5 hax, 185V SV s30V . 0.1 08 08 | mA
l0<0.5 gy, 0°C < Tj<+125°C 02 | 10 1.0 | mA
175V <V <30V
Output Noise Voltage, VN 10Hzsf<100kHz, VN =23V 90 | 600 90 uv
Ripple Rejection, AVp/AVoUT | f=120Hz, losImax 60 70 60 dB
185V V)N $28.5V]| l0<0.5ImaX «| 60 | 70 60 dB
Dropout Voltage louT =MAX 20 25 20 v
Output Resistance, Ry f=1kHz 9 8 mQ
Short-Circuit Current, lge ViN=35V K, R, T Package 06 | 12 06 | 1.2 A
H Package 04 06 0.4 0.6 A
Peak Output Current, pk ViN=23V K, R, T Package 24 33 24 | 33 A
H Package 12 17 12 1.7 A
Average TC of VouT lo=5mA 06 | 60 1.8 mv/°C
Input Voltage Required to lo<IMAX 175 17.7 \
Maintain Line Regulation, VN

spacified.

Note2. Allcharacteristics are measured witha ca
All characteristics except noise voltage an
cycle <5%). Output voltage changes due to changes

pacitor across the input of

The » denotes the specifications which apply over the full operating temperature range, all others apply at Tj = 25°C unless otherwise

f 022 uF and a capacitor across the output of 0.1 uF.
d ripple rejection ratio are measured using pulse techniques {ty S 10 ms, duty
ininternal tamperature must be taken into account separately.

5-41

‘vYovedi ‘vovid!

‘oveEW ‘o 'OV N

‘selieg v008.d| ‘VoreEd!

%
\,
(0]
Q
=}
w
®

=
@

L

%
~{
©
Q
o
(9
w
©

=,
@

0

sellag OV008.Ldl

e | 4525598 0000320 3 I

wn
@
23
(9]
2
(4]
)
<
o
=3
)
(o]
@
0
[}
«Q
c
%
-
[/}




B B - s el T el AR

INTEGRATED POWER &7 Dﬂ 48258946 0000321 5 r

4825898 INTEGRATED POWER 820 00321 D
_ 7= 5&—///3
Typical Performance Characteristics

Maximum Average Power Dissipation Peak Output Current Maximum Average Power Dissipation
2 35 2
T T T 1 103 avouT =100 my 1] TO 2
T L) T T 3 l | LI, DL LN B
INFINITE HEAT SINK INFINITE HEAT SINK
g s 2
- N
z % 2 LI S z
z \\ z 25 \ T,5-56C 3
£ % 2 1225C NN F 15
x WITH 10°CW HEAT SINK e 2 AN x
s & N H
8 ~3 3 NI\ 2
a 10 - 15 < g g
§ W 2 \ g P Wit 10 c/w HEAT Sinx
=1
g NOMEATSINK ] 3 ! ~ 2 1]
5
- 05 | =150C NO HEAT SINK
=
. . | NENRAE
-75-50 —25 0 265 50 75 100 125 6 5 10 15 2 25 2 3B ° 25 50 5
AMBIENT TEMPERATURE C} INPUT TO OUTPUT DIFFERENTIAL (V) AMBIENT TEMPERATURE [C)
]
Output Voltage : oot . Lo
P g Ripple Rejection Ripple Rejection
iNormatized to 1V at Tllﬁc)
[} 1010 v 100 2
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>hL= Vipy - OV Vour <5V Vin = 1ov —f——F Cour * 0
' ..d‘ +— Vout =5V 7] 6 b=1, = 10mA vouT =8V |- £
n<< 7, I~ loyT 25 mA 3 :Ju;sc . T e 7
cQQ e . 8 o, [Tz }
£33 g ™ g T £ ==
5o £ N & L — g .
o 3 45 3 5 s y 4 ]
-0 - et H V4 T
NS ] ™ Z 5 Cout =} vF ]
ol 2 3 45 g om TANTALUM
<t = Y, g 3
E - 3 3 ]
-0
< S 35 35 0.001
o s _75-50-25 0 25 50 75 100 125 150 5 10 15 20 25 30 3 10 wo  tk 1k 100k 1M
<t = JUNCTION TEMPERATURE { C} INPUT VOLTAGE v} FREQUENCY (Hz}
-
o
Dropout Voltage Dropout Characteristics
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' Applications Information

Fixed Output Regulator

INPUT 1 2 QUTPUT

3|GND
<

=

*Required 1f the regulator s focated
{ar trom the power supply filter.
**Ajthough no outpul capacitor is
needed for stability. 1t does heip
wansient response. lif needed, use

0.1 puF, ceramic disc}

Adjustable Output Regulator

82D 00322 D
7= & R=-//A=

Current Regulator

INPUT 1 2 OuTPUT INFUT 1 z
REG. REG.
P.
a1
:|| GND 1 3 R1
«© | ci auTeuT
022.F < 022.F
2 " I 'guT
= + ) Va-Vva
VouT ® 5V+I(5V/IR1+1QIR2 IouT - +la
R}

5V/R1>3 IQ, load regutation (L, 1=

[‘“':‘7’] {Lg of Reguiator}
1

ey

Alq = 1 3 mA over line and 1030 changes
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Order Information
Part Number

(P140AK-XX/LM140K-XX
IP7800AK/IP7800K
IP140AR-XX/IP 140R-XX
IP7800AR/P7800R
IP140AG-XX/IP140G-XX
IP7800AG/IP7800G
1P140AH-XX/LM140H-XX
IP7800AH/IP7800H

1P240AK-XX/LM240K-XX
IP240AR-XX/IP240R-XX

IP340AK-XX/LM340K-XX
IP7800ACK/IP7800CK
IP340AR-XX/IP340R-XX
1P7800ACR/IP7800CR
IP340AT-XX/LM340T-XX
IP7800ACT/IP7800CT

: Section 5 - Voltage Regulators
1P140A, IP240A, IP340A, IP7800A Series, IP7800AC Series
LM140, LM240, LM340, IP7800 Series, IP7800C Series

specifications without notice at any time.

4825898 INTEGRATED POWER

82D 00323
TE58=//3

Temperature Range

-55°C to +150°C
-55°C to +150°C
-55°C to +150°C
-55°C to +150°C
-55°C to +150°C
-55°C to +150°C
-55°C to +150°C
-55°C to +150°C

-25°C to +150°C
-25°C fo +150°C

0°C to +125°C
0°C to +125°C
0°C to +125°C
0°C to +125°C
0°Cto +1256°C
0°C to +125°C

D

Package

TO-3

TO-3

TO-66

TO-66

Hermetic TO-220
Hermetic TO-220
TO-39

TO-39

TO-3
TO-66

TO-3
TO-3 |
TO-66 !
TO-66
TO-220
TO-220

Integrated Power Semiconductors, Ltd. cannot assume responsibllity for use of any circuitry other than circuitry entirely embodied in
an Integrated Power product. No circuit patent licenses are implied. Integrated Power reserves the right to change the circuitry and

Integrated Power Semiconductors, Ltd.
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2727 Walsh Avenus, Sulte 201, Santa Clara, CA 85051 « Telephone ; 408-727-2772 « Telex: 350073 (IPS SNTA) « FAX:408-888-6185
8 Quaker Drive, West Warwick, RI 02693 « Telephone: 401-821-4260 « Telex: 332948 (IPS RI) » FAX: 401-823-7260

2081 Business Center Drive, Sufte 140, Irvine, CA 82715 « Telephone: 714-752-0188 « FAX: 714-752-5019
789 Tumplke Street, North Andover, MA 01845 « Telephone: 617-683-9042 - FAX:617-975-0193
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