(g) Seagate Microelectronics Limited
1 AMP. 3-TERMINAL POSITIVE REGULATORS

The IP140A/ LM140/ IP7800A/ IP7800 series

FEATURES

1% Tolerance

of three-terminal regulators is available with ® 5,12 and 15V fixed output
several fixed output voltages making them voltages available
useful in a wide range of applications. The A- ® 0.01%/V line regulation
suffix devices are fully specified at 1.0A, e 0.3%/A load regulation
provide 0.01%/V line regulation, 0.3%/A load ® Thermal overload protection
regulation, and £1% output voltage ® Short-circuit current limit protection
tolerance at room temperature. Protection e Safe operating area protection
features include safe operating area current e S ith i it
limiting and thermal shutdown. The entire tart-up with negative voftage
series of regulators is available in the metal (£ supplies) on output n
TO-3 and TO-66 power packages. The
IP140A/ LM140/ IP7800A/IP7800 series is
now available in a new TO-257 (Hermetic
TO-220 style) power package.
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Input Voltage (Vo = 5V, 12V, 15V} 35V Maximum Junction Temperature

TO-3 Package K 150°C

Internal Power Dissipation o TO-66 Package R 150°C

(Note 1) Internally Limited TO-257 (Hermetic TO-220 style) Package G150°C

Operating Temperature Range (Tjs Storage Temperature Range —-65°C to 150°C
IP140A, LM140, IP140 5°C to +150°C

IP7800A, IP7800 -55°C to +150°C Lead Temperature (Soldering, 10 sec.) 300°C

Absolute maximum ratings are those values beyond which the safety of the device cannot be guaranteed. They are not meant to
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 limited, these specifications are applicable for maximum power dissipation Ppax
of 20W for the TO-3, TO-66 and TO-257. Ipax is 1.0A for the TO-3, TO-66, TO-257.

APPLICATIONS INFORMATION
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ORDER INFORMATION

Part Number Temperature Range Package
IP140AK-XX —-55°C to +150°C TO-3
IP140K/LM140K -55°C to +150°C TO-3
IP7800AK/IP7800K -55°C to +150°C TO-3
1P140AR-XX/IP140R-XX -55°C to +150°C TO-66
IP7800AR/IP7800R -55°C to +150°C TO-66
IP140AG-XX/IP140G-XX -55°C to +150°C TO-257 (Hermetic TO-220 style)
IP7B00AG/IP7800G —55°C to +150°C TO-257 (Hermetic TO-220 style)
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IP7805A 1P7805
IP140A-5 LM140-5
Parameter Test Conditions Min Typ Max Min Typ Max Units
Output Voltage, Vo K, R G Pkg. Ig = 1A, vy = 10V 4.95 5 505 | 4.8 5 5.2 v
Pp< Pmax. SMA < lp <lyax 4.85 515 | 475 5.25 v
7.5V € Vi <20V
Low Supply, Vg Pp <Pmax. SMA < lg < IMAX 4.75 5.15 | 4.75 5.25 v
TV < VN < 20V
Line Regutation, AVg lg = 0.5 yax | 7V < VN < 25V 3 10 50 mv
7.5V < Viy € 25V 3 10 50 mv
lo < Imax 7.3V < Vg € 20V 3 10 50 mv
8V < V|y < 12V 1 4 20 mv
2 12 25 myv
Load Regulation, AVO K, R, G Pkg. 5 mA < lg < 1.5A 10 25 50 mv
Vin = 10V 250mA < g < 750mA 4 15 25 mv
5mA < Ig € Iyax. ViN = 10V 7 25 50 mv
Quiescent Cument, Ig lo < IMAX 4 6 6 mA
ViN = 10V 4 6.5 7 mA
Quiescent Current Change, Alg 5mA < lg < Imax. ViN = 10V 0.2 0.5 0.5 mA
10 € IMAX, 75V < Vi < 20V 0.1 0.8 0.8 mA
lp < 05 Ipax, 8V < VN € 25V 0.1 0.8 0.8 mA
10 < 0.5 IMax, 7V < V|N < 25V 0.2 1.0 1.0 mA
Output Noise Voltage, Vi 10 Hz < f < 100 kHz, Viy = 10V 40 200 40 W
Ripple Rejection, AV(\/AVoyT f = 120 Hz lo < ImAx 68 80 68 dB
8V < VN < 18V o< 0.5 IMAX 68 80 68 dB
Dropout Voitage louT = IMAX 20 2.5 2.0 v
Output Resistance, Rp f = 1kHz 5 5 mQ
Short-Circuit Current, g Vin = 35V K, R, G Package 0.6 1.2 0.6 1.2 A
Peak Output Current, Ipy VIN = 10V K, R, G Package 2.4 33 2.4 33 A
Average TC of Vour ip = 5mA 0.2 2 0.6 mv/°C
Input Voltage Required to lo € ImaAx 7.3 73 v
Maintain Line Regulation, V|

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

specified.
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iP7812A IP7812
IP140A-12 LM140-12
Parameter Test Conditions Min Typ Max Min Typ Max Units
Output Voltage, Vo K, R, G Pkg., 1o = 1A,V = 19V 1188 | 12 | 1212 | 115 12 12,5 v
Pp< Ppmax, 5mA < g <imax 11.64 1236 | 11.4 12.6 v
148V < VN <27V
Low Supply, Vg Pp <PmaX. 5MA < lg < IMAX 11.40 1236 | 11.4 12.6 v
145V < Vi < 27V
Line Regulation, AVg io = 0.5 Iyax| 145V < Viy < 30V 4 18 120 mv
148V < V)N € 30V 4 18 120 mv
‘o < IMAx 145V < Viy < 27V 4 18 120 mv
16V < VN < 22V 2 9 50 mv
4 30 60 my
Load Regulation, AVg K, R, G Pkg. 5§ mA < lp < 1.5A 12 32 120 mV
VN = 19V 250mA < Ig < 750mA 4 19 60 mv
5mA < Ig < IMax. VIN = 19V 8 60 120 mv
Quiescent Current, Iy lo € IMAX 4 6 6 mA
ViN = 19V 4 6.5 7 mA
Quiescent Current Change, Alg 5mA < lg < ImMax, VIN = 19V 0.2 05 05 mA
10 < IMAX: 14.8V < V| < 27V 0.1 0.8 0.8 mA
10 < 0.5 Iyax. 15V < VN < 30V 0.1 0.8 0.8 mA
10 < 0.5 IMAx, 14.5V < VN < 30V 0.2 1.0 1.0 mA
Output Noise Voitage, Vy 10 Hz < t < 100 kHz, V)y = 19V 75 480 75 ,JV
Ripple Rejection, AVIN/AVoUT f = 120 Hz 10 € 'MAX 61 72 61 dB
15V < V)N <€ 25V o< 0.5 IMax 61 72 61 dB8
Dropout Voltage IouT = IMAX 2.0 25 2.0 v
Output Resistance, Ro f=1kHz 8 8 mQ
Short-Circuit Current, Ige ViN = 35V K, R, G Package 0.6 1.2 0.6 1.2 A
Peak Output Current, I ViN = 19V K, R, G Package 24 33 2.4 33 A
Average TG of VpoyT lgp =5mA 0.5 4.8 1.5 mv/°C
Input Voltage Required to o € IMAX 14.5 14.6 v
Maintain Line Regulation, V|N

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

specified.
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3-TERMINAL POSITIVE REGULATORS

IP7815A IP7815
IP140A-15 LM140-15
Parameter Test Conditions Min Typ Max Min Typ Max Units
Output Voltage, Vg K, R, G Pkg., lgo = 1A, V)N = 23V 14.85 15 1515 | 144 15 15.6 v
Pp< PMaX. 5MA < 1o <IMAX 14.55 15.45 | 14.25 15.75 v
17.9V € Viy <30V
Low Supply, Vg Pp <PMaX. 5MA < lo < IMAX 14.25 15.45 | 14.25 15.75 v
17.5V < Viy < 30V
Line Reguiation, AVo lo = 0.5 yax | 175V < Vi < 30V 4 22 150 | mv
17.9V < ViN < 30V 4 22 150 mv
la < Imax 175V < Vjy < 30V 4 22 150 mv
20V < Vjy < 26V 2 10 60 mv
5 30 75 mv
Load Regulation, AVg K, R, G Pkg. 5mA < lp < 1.5A 12 35 150 mVv
VIN = 23V 250mA < g < 750mA 4 21 75 mv
5mA < lg < Imax. VIN = 23V 9 75 150 myv
Quiescent Current, i lo < Imax 4 6 6 mA
VIN = 23V 4 6.5 7 mA
Quiescent Current Change, Alg 5mA € lp < IMaX: VIN = 23V 0.2 05 0.5 mA
Ig < IMAX: 17.9V < V|N < 30V 0.1 0.8 0.8 mA
10 € 0.5 IMAX. 18.5V < VN < 30V 0.1 0.8 0.8 mA
lo < 0.5 [pmax, 17.5V € VIN < 30V 0.2 1.0 1.0 mA
Output Noise Voltage, Vi 10 Hz < f < 100 kHz, V|5 = 23V 90 600 90 v
Ripple Rejection, AV|N/AVoyT f =120 Hz lo < IMAX 60 70 60 ds
185V < ViN < 285V | 1g< 0.5 Imax 60 70 60 d8
Dropout Voltage louT = IMAX 20 25 2.0 v
Output Resistance, Ag f=1kHz 9 9 mQ
Short-Circuit Current, g ViN = 35V K, R, G Package 0.6 1.2 0.6 1.2 A
Peak Qutput Current, ka VN = 23V K, R, G Package 2.4 33 24 33 A
Average TC of VoyT lop =5mA 0.6 6.0 1.8 mv/°C
Input Voltage Required to lo < ImaAx 17.5 17.7 v
Maintain Line Reguiation, V)

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

specified.

Note 2. Al characteristics are measured with a capacitor across the input of 0.22 y F and a capacity across the output ot 0.1 uF.
All characteristics except noise voltage and ripple rejection ratio are measured using pulse techniques (tyw < 10 ms, duty
cycle < 5%). Qutput voltage changes due to changes in internal temperature must be taken into account separately.
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Maximum Average Power Dissipation
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