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The IP120A/ IP220A/ IP320A/ IP7900A/ IP7900/
IP7900AC/ IP7900C series of three-terminal
regulators is available with several fixed output
voltages making them useful in a wide range of
applications. The A-suffix devices provide
0.01%/V line regulation, 0.3%/A load regulation,
and +1% output voltage tolerance at room
temperature.  Protection features include safe
operating area current limiting and thermal
shutdown. The entire series of regulators is
available in the metal TO-3 and TO-66 power
packages. The IP320A/ IP7900AC/ IP7900C
series Is also available in the TO-220 plastic
power package. The IP120A/ LM120/ IP7900A/
1P7900 series is now available in a new hermetic
TO-220 style power package, as well as the TO-
39 metal can.
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' SEMICONDUCTORS, LTD.
Description Features

e 1% Tolerance

« -5,-12, and -15V fixed output
+ voltages avallable

«  0.01%/V line regulation
« 0.3%/A load regulation
« Thermal overload protection

«  Short-circuit current limit
protection

« Safe area protection
«  100% thermal limit burn-in

.  Start-up with positive voltage
(+ supplies) on output

Connections
(Bottom Views) (Top View)
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Absolute Maximum Ratings 7-58~/-3
Input Voltage (Vo = -5V, —12V,-15V) 3s5v Maximum Junction Temperature
internal Power ‘;agPPa O;Z?G ﬁ :50"3 !
PR ackage 50°
Dissipation (Note 1) intemally Limited TO-66 Package R 150°C
Operating Temperature Range (Ti) TO-220 Hemmetic G 150°C
IP120A, LM120, -55°C to +150°C TO-220 Package T 125°C
IP7900A, IP7800 -55°C to +150°C o o '
IP220A, LM220 25°C tg :15000 Storage Temperature Range -65°C to 150°C
IP320A, LM320, 0°C to +125°C Lead Temperature (Soldering, 10sec.) 300°C !
IP7900AC, IP7900C 0°C to +125°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.

Note1. Although power dissipation is internally Ilimited, these specifications are applicable for maximum power dissipation F"MAX
of 2W for the TO-39 and 20W for the TO-3, TO-66 and TO-220. Imax is 1.0A for the TO-3, TO-66 and TO-220 packages
and 500mA for the TO-39 package.

Section 5 - Voltage Regulators
IP120A, IP220A, IP320A, IP7900A Series,
IP7900AC Series, IP7900 Series, IP7900C Series
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Electrical Characteristics (Note 2) 7-358//-/3
P780SA 1P7905
IPTR03AC P7905C
1P120A-5
1P220A-3
1P320A-S
Parameter Test Conditions Min | Typ | Max | Min | Typ | Max | Units
Output Voltage, Vo K, R, T Pkg., Ig = 500mA,V)y =-10V 495 5 |-505| 48 | 5 | 82| V
Pp<Ppmax, 5mA<iosivax -4.85 -5.15|] -4.75 525} V
-7.5V2 VN 2-20V
Low Supply, Vo Pp<Pmax, 5mA<io <IMAX -4.75 -5.15 | -4.75 525| V
V2V 2-20V
Line Regulation, AVp lo=05MaX | -7V2V|N 2-25V 3 10 50 mV
-7.85V2V|N 2-20V: 3 10 mV
lo<IMAX BV2V)y 2-12V B 4 25 §{ mV
2 12 mV
Load Regutation, AVg K,R,TPkg, [5mA<ins<15A 10 25 100 | mV
ViN =-10V 250mA < lg < 750mA 4 15 50 mV
s5mA<io<Ipax . ViN=-10V 7 25 mvV
Quiescent Current, lq I0<0.5IpmAX, 1 19 8 mA
VN =-10V 1 2 mA
Quiescent Current Change, Alq | 5mA<Ig <iMax 02 04 05 | mA
ViN=-10V 02 05 mA
10<0.5 Ipax, -7V2 VIN 2 -25V 0.1 04 10 | mA
lp<0.5Ipax, -8V2 VN 2-25V 0.1 05 mA
Qutput Noise Voltage, VN 10 Hzsf<100kHz, Vi = -10V 40 400 40 uv
Ripple Rejection, AViN/AVoUT | f=120Hz losiMAX 66 80 80 dB
-8VaVy2-18V | lo$0.5IMmax €66 80 80 dB
Dropout Voltage louTt = IMAX 14 23 14 v
Output Resistance, Ry fa1kHz 5 5 mQ
Short-Circuit Current, Igc VN =-35V K, R, T Package 0.6 12 0.6 1.2 A
H Package 04 06 04 | 06 A
Peak Output Current, Ipk ViN=-10V K, R, T Package 24 33 24 | 383 A
H Package 12 17 1.2 | 1.7 A
Average TC of VoyT lo=5mA 02 20 0.6 mV/°C
Input Voitage Required to losiMAX -73 73 v
Maintain Line Regulation, Viy

specified.

Yy

The * denotes the specifications which apply over the full operating temperature range, all others apply at Tj =25°C unless otherwise
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Section 5 - Voltage Regulators
IP120A, IP220A, IP320A, IP7900A Series,
IP7900AC Series, IP7900 Series, IP7900C Series
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Electrical Characteristics (Cont.)
PT912A 1P7912
P7912AC wmIC
IP120A-12
1P220A-12
1P320A-12
Parameter Test Conditions Min | Typ | Max | Min | Typ | Max [Units
Output Voltage, Vo K, R, T Pkg., lg =500mA, V) =-19V -11.88| -12 {-1212]-115] 12 {-125] V
Pp < PMAX: 5 MAS oS IMAX: -11.64 -1236| -114 126 V
-14.8V2Vyy 2-27V
Low Supply, Vo Pp s Ppmax. 5 mAlo<ipmax: 11.40 -1236] -114 126 V
-14.5V2 VN 227V
Line Regulation, AVQ lo=051pmax |-14.5V2Vjy 2-80V 4 18 120 | mV
¢ 1-148V2V|N2-27V 4 18 mvV
10 < MAX 16V 2V 2-22V 2 9 60 | mv
4 30 mv
Load Regulation, AVg K,R, T Package | 5mA<ips15A 12 a2 240 mV
VN =-19V 250mA < lp s 750mA 4 19 120 | mV
smA<iosSiuax . ViN=-19V 8 €0 mv
Quiescent Current, Iq lo$0.5IMAX 1 1.9 8 mA
VIN=-18V 1 2 mA
Quiescent Current Change, Alg | 5mA glo <ipMax 0.2 0.4 05 | mA
ViN =-18V 0.2 0.5 mA
1050.5 Ipax, -14.5V2 VN 2-80V 01 | 04 10 | mA
ln<0.5gax, -15V2 V)N 280V 0.1 05 mA
Output Noise Voltage, VN 10 Hz <f< 100 kHz, Vg =-18V 75 | 960 75 wv
Ripple Rejection, AVNAVOUT | = 120Hz lo sIMaX 58 72 72 dB
-18V2Vpy 2-25V | 19505 Imax 58 | 72 72 dB
Dropout Voltage louT = IMAX 1.1 23 1.1 v
Output Resistance, Ry fu1kHz 8 8 mQ
Short-Circuit Current, Igg Vin=-35V K, R, T Package 0.6 1.2 06 | 12 A
H Package 04 | 06 04 | 06 A
Peak Output Current, Ipk ViN=-19V | K, R,Tpackage 24 | 33 24 |33 ] A
H Package 1.2 1.7 12 | 17 A
Average TC of VouT lo=5mA 05 | 48 15 mv/C
Input Voltage Required to lo <lpax -145 -146 v
Maintain Line Regulation, VN
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7258 /13 |

: (P7915A IP7915
H IPTR1SAC 1P7915C
: 1P120A-13
! 1P220A-13
. 1P320A-13
Parameter Test Conditions Min | Typ | Max | Min | Typ | Max |Units
Output Voltage, Vo K, R,T Pkg., lo =500mA, ViN =-23V -1485| -16 |-1515}-144| 15 [ -166 Vv
Pp < Ppax, 5MASIos IMAX -14.56 -15.45|-14.25 1575] V
-17.8V2ViN 2-30V
Low Supply, Vo Pp < Pmax. 5 MA<IgsiMax 14.25 -15.45|-1425 -1575) V
] -17.5V2Vyy 230V
! Line Regulation, AVo lo=05Ipax |-17.5V2V|N2-30V 4 | 22 150 | mV
) -17.9V2 Vg 2-30V 4 22 mv
' 1o SIMAX 20V2 VN 2-26V 2 | 10 75 | mv
; 5 30 mv
1 Load Regulation, AVp K, R, T Pkg. SmA<lo<1.5A 12 35 300 | mV
: V) =-28V 250mA < Ig S750mA 4 | 21 150 | mv
) 5mA < lo S Imax. ViN =-23V o | 75 mv
! QuiescentCurrent, Ig lo <05 IMAX 1 | 19 8 | mA
ViN=-2V 1 2 mA
Quiescent Current Change, Alq | 5mA <lo<imMax 0.2 0.4 05 | mA
ViN =-23V 02 | 05 mA
I0 <05 Ipmax, -17.5V 2 Vipy 2-30V 01 | 04 10 | mA
o <0.5 gax,-18.5V2 V)N 230V 0.1 05 mA
Output Nolse Voltage, VN 10Hz <f< 100 kHz, Vg =-23V 90 | 1200 90 uv
Ripple Rejection, AViy/aAVoyuT | f = 120Hz To sMAX §6 | 70 70 dB
! -18.5V2 VN 2-28.5V | 10 SO5IMax 56 | 70 70 dB
Dropout Voltage louT = IMAX 11 | 23 1.1 v
Output Resistance, Rg f=1kHz 9 9 mQ
Short-Circuit Current, lgg ViN=-35V K, R, T Package 06 1.2 06 | 1.2 A
H Package 04 0.6 0.4 0.6 A
Peak Output Current, lpk ViN=-23V K, R, T Package 24 3.3 24 | 33 A
H Package 1.2 17 1.2 1.7 A
Average TC of VouT lo=5mA 0.6 6.0 1.8 mv/°C
Input Voltage Required to los!MAX -17.5 177 v
Maintain Line Regulation, VN

specified.

Note 2. All characteristics are measured with a capacitor across the inputof 2.2 uF
characteristics except noise voltage and ripple rejection
<5%). Oulput voltage changes due to changes inintern

Dy

ratio are measured

The « denotes the specifications which apply over the full operating temperature range, all others apply at Tj

= 25°C unless otherwise

and a capacitor across the output of 0,1 pF. All
using pulse techniques (tyy < 10 ms, duty cycle
al temperature must be taken into account separately.
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Typical Performance Characteristics

Maximum Average Power Dissipation
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Application Information T-58-1/1-13

Adjustable Output Regulator

INPUT 3 2 OUTPUT
7900 1
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electrolytic may be substituted. R1
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Order Information 7=58-//-13

Part Number Temperature Range Package

IP120AK-XX/LM120K-XX -55°C to +150°C TO-3

IP7900AK/IP7900K -55°C to +150°C TO-3

IP120AR-XX/IP120R-XX .-55°C to +150°C TO-66

IP7900AR/IP7900R -55°C to +150°C TO-66

IP120AG-XX/1P120G-XX -55°C to +150°C Hermetic TO-220

IP7900AG/IP7900G -55°C to +150°C Hermetic TO-220

IP120AH-XX/LM120H-XX -55°C to +150°C TO-39

IP7900AH/IP7900H -85°C to +150°C TO-39

IP220AK-XX/LM220K-XX -25°C to +150°C TO-3

1P220AR-XX/IP220R-XX -25°C to +150°C TO-66

IP320AK-XX/LM320K-XX 0°C to +125°C TO-3

IP7900ACK/IP7900CK U 0°C to +125°C TO-3

IP320AR-XX/IP320R-XX 0°C to +125°C TO-66

IP7900ACR/IP7900CR R 0°C to +125°C TO-66

IP320AT-XX/LM320T-XX 0°C to +125°C TO-220

a IP7900ACT/IP7900CT 0°C to +125°C TO-220
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Integrated Power Semiconductors, Ltd. cannot assume responsibllity for use of any circultry 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
specifications without notice at any time.

Integrated Power Semiconductors, Ltd.

2727 Walsh Avenue, Suite 201, Santa Clara, CA 95051 - Telephone : 408-727-2772* Telex: 350073 (IPS SNTA) » FAX: 408-888-8185
8 Quaker Drive, West Warwick, RI 02893 + Telephone: 401-821-4260 - Telex: 332948 ({PS RI) » FAX: 401 -823-7260

2081 Business Center Drive, Sulte 140, irvine, CA 82715 » Telephone: 714-752-0188 » FAX: 714-752-5019

789 Tumplike Street, North Andover, MA 01845 + Telephone: 617-683-9042 « FAX:617-975-0193
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