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FAIRCHILD.

Features

-18V, -24 V

« Short-Circuit Protection

* Output Current in Excess of 1 A
* Output Voltages of: -5V, -6 V,-8V,-9V,-12V, -15V,

* Internal Thermal Overload Protection

» Output Transistor Safe Operating Area Compensation

KA79XX | KA79XXA /| LM79XX
3-Terminal 1 A Negative Voltage Regulator

Description
The KA79XX / KA79XXA / LM79XX series of three-termi-

September 2014

nal negative regulators are available in a TO-220 pack-

age with several fixed output voltages, making them
useful in a wide range of applications. Each type employs
internal current limiting, thermal shutdown, and safe
operating area protection.

TO-220

1. GND 2. Input 3. Output

/nput

Ordering Information

Product Number

Output Voltage
Tolerance

Package

Packing Method

Operating
Temperature

KA7905TU
KA7906TU
KA7908TU
KA7909TU
KA7912TU
KA7915TU
KA7918TU
KA7924TU

+4%

KA7912ATU
KA7915ATU

+2%

TO-220
(Dual Gauge)

LM7905CT
LM7908CT
LM7909CT
LM7910CT
LM7912CT
LM7915CT
LM7918CT

+4%

TO-220
(Single Gauge)

Rail

0 to +125°C
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Block Diagram

Absolute Maximum Ratings

Figure 1. Block Diagram
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Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at Ty = 25°C unless otherwise noted.

JESD51-3, JESD51-7.
2. Assume no ambient airflow.

Symbol Parameter Value Unit
A Input Voltage -35 \
Resc Thermal Resistance, Junction-Case!(") 5 °CIW
Roja Thermal Resistance, Junction-Air(": 2) 65 °CIW
Torr Operating Temperature Range 0to +125 °C
Tste Storage Temperature Range - 65 to +150 °C
Notes:

1. Thermal resistance test board, size: 76.2 mm x 114.3 mm x 1.6 mm(1SOP), JEDEC standard:
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Electrical Characteristics (KA7905 / LM7905)
(V,=-10V, Ig=500 mA, 0°C < T ;<+125°C, C, = 2.2 uF, Co = 1 uF; unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
T,=+25°C -4.80 | -5.00 | -5.20
Vo Output Voltage lo=5mAto1A, Py 15W, \Y
V=7V 10-20V -4.75 | -5.00 | -5.25
) 3 V| =-7Vto-25V 35 100
AVg Line Regulation® T,=+25°C mV
Vi=-8Vto-12V 8 50
3 T;=+425°C, lp=5mAto1.5A 10 100
AVg Load Regulation®) mV
T, =+25°C, | =250 mA to 750 mA 3 50
lq Quiescent Current T, =+25°C 3 6 mA
Quiescent Current lo=5mAto1A 0.05 | 0.50
A'Q mA
Change V,=-8Vto-25V 0.10 | 0.80
AVO/AT Temperature Coefficient lo =5 mA 04 mV/°C
of VD
VN Output Noise Voltage f=10 Hz to 100 kHz, T = +25°C 40 Y
RR Ripple Rejection f=120 Hz, AV, =10V 54 60 dB
Vp Dropout Voltage T;=+25°C, lp=1A 2 \
Isc Short-Circuit Current T,=+425°C,V,=-35V 300 mA
Ipk Peak Current T,=+25°C 22 A
Note:

3. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must
be taken into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (KA7906)
(V,=-11V,1g=500 mA, 0°C < T;<+125°C, C, = 2.2 uF, Co = 1 uF; unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
T,=+25°C -5.75 | -6.00 | -6.25
Vo Output Voltage lo=5mAto1A Po<15W, v
V= -9V to-21V -5.70 | -6.00 | -6.30
) - V,=-8Vto-25V 10 120
AVg Line Regulation®) T,=+25°C mV
Vi=-9Vto-13V 5 60
i T,=425°C, lg=5mAto1.5A 10 120
AVg Load Regulation® mV
T, =+25°C, |5 = 250 mA to 750 mA 3 60
lq Quiescent Current T,=+25°C 3 6 mA
Quiescent Current lo=5mAto1A 0.05 | 0.50
A'Q mA
Change V,=-8Vto-25V 0.10 | 1.30
AVO/AT Temperature Coefficient lo =5 mA 05 mV/°C
of VD
VN Output Noise Voltage f=10Hz to 100 kHz, Tp =+25°C 130 uv
RR Ripple Rejection f=120 Hz, AV, =10V 54 60 dB
Vp Dropout Voltage T,;=+25°C,lg=1A 2 \
Isc Short-Circuit Current T;=+425°C,V,=-35V 300 mA
Ipk Peak Current T,=+25°C 22 A
Note:

4. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must
be taken into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (KA7908 / LM7908)
(V,=-14V, Io =500 mA, 0°C < T ;<+125°C, C;= 2.2 uF, Co =1 uF; unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
T,=+25°C 7.7 -8.0 -8.3
Vo Output Voltage lo=5mAto1A Po<15W, v
V,=-10Vto-23V 76| 80 | -84
) 5 V|=-105Vto-25V 10 160
AVg Line Regulation(® T,=+25°C mV
Vi=-11Vto-17V 5 80
5 T;=+25°C, Ig=5mAto 1.5A 12 160
AVg Load Regulation®) mV
T, =+25°C, I = 250 mA to 750 mA 4 80
lq Quiescent Current T,=+25°C 3 6 mA
Quiescent Current lo=5mAto1A 0.05 | 0.50
A'Q mA
Change V,=-10.5Vto-25V 0.10 | 1.00
AVO/AT Temperature Coefficient lo = 5 mA 0.6 mV/°C
of VD
VN Output Noise Voltage f=10 Hz to 100 kHz, T = +25°C 175 uv
RR Ripple Rejection f=120 Hz, AV, =10V 54 60 dB
Vp Dropout Voltage T;=+25°C, lop=1A 2 \Y
Isc Short-Circuit Current T,=+25°C,V,=-35V 300 mA
Ipk Peak Current T,=+25°C 22 A
Note:

5. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must
be taken into account separately. Pulse testing with low duty is used.

© 2002 Fairchild Semiconductor Corporation www.fairchildsemi.com
KA79XX / KAT9XXA / LM79XX Rev. 1.1.1 5

Joje|nbay abejoA aAnebaN v | eulwial-¢ — XX6LINT / VXX6LVM / XX6LVM



Electrical Characteristics (KA7909 / LM7909)
(V,=-15V, Ig =500 mA, 0°C < T ;<+125°C, C,= 2.2 uF, Co =1 uF; unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
T,=+25°C -8.7 -9.0 -9.3
Vo Output Voltage lo=5mAto1A Po<15W, \
V,=-15Vto-23V 86 | 90 94
) 6 V,=-115V to-26 V 10 180
AVg Line Regulation(® T,=+25°C mV
V=-12Vto-18V 5 90
6 T;=+425°C, Ip=5mAto 1.5A 12 180
AVg Load Regulation(® mV
T, =+25°C, Ig =250 mA to 750 mA 4 90
lq Quiescent Current T,=+25°C 3 6 mA
Quiescent Current lo=5mAto1A 0.05 | 0.50
A'Q mA
Change V,=-115Vto-26 V 0.10 | 1.00
AVO/AT Temperature Coefficient lo =5 mA 06 mV/eC
of VD
VN Output Noise Voltage f=10 Hz to 100 kHz, T = +25°C 175 uv
RR Ripple Rejection f=120 Hz, AV,=10V 54 60 dB
Vp Dropout Voltage T;=+25°C, Iop=1A 2 \
Isc Short-Circuit Current T,=+25°C,V|=-35V 300 mA
Ipk Peak Current T,=+25°C 22 A
Note:

6. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must
be taken into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (LM7910)
(V,=-17V, Ig=500 mA, 0°C < T ;<+125°C, C;= 2.2 uF, Co =1 uF; unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
T,=+25°C -9.6 -10.0 | -10.4
Vo Output Voltage lo=5mAto 1A, Py4<15 W, \Y
V,=-12V t0-28 V -95 | -100 | -105
) 7 V| =-125Vto-28 V 12 200
AVg Line Regulation(”) T,=+25°C mV
Vi=-14Vto-20V 6 100
T,=+25°C,
7 lo=5mAto1.5A 12 200
AVp Load Regulation(”) mV
T, = »25°C, 4 | 100
lo =250 mA to 750 mA
la Quiescent Current Ty=+25°C 3 6 mA
Quiescent Current lo=5mAto1A 0.05 | 0.50
AlQ mA
Change V,=-12.5Vto-28 V 0.10 | 1.00
AVO/AT Temperature Coefficient lo =5 mA A mV/eC
of VO
VN Output Noise Voltage 10 Hz <f <100 kHz, Tp = +25°C 280 Ny
RR Ripple Rejection f=120 Hz, AV, =10V 54 60 dB
Vp Dropout Voltage T;=+25°C, lp=1A 2 \Y
Isc Short-Circuit Current T;=+25°C,V,=-35V 300 mA
Ipk Peak Current T,=+25°C 2.2 A
Note:

7. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must
be taken into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (KA7912 / LM7912)
(V,=-19V, Ig=500 mA, 0°C < T ;<+125°C, C;= 2.2 uF, Co = 1 uF; unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
T,=+25°C -11.5 | -12.0 | -125
Vo Output Voltage lo=5mAto1A Po<15W v
V) = -15.5V to -27 V -114 | 120 | -126
) 8 V,=-145Vto-30 V 12 240
AVg Line Regulation(® T,=+25°C mV
V=-16Vto-22V 6 120
@ T,=+425°C, Ip=5mAto 1.5A 12 240
AVg Load Regulation(® mV
T, =+25°C, I =250 mA to 750 mA 4 120
lq Quiescent Current T, =+25°C 3 6 mA
Quiescent Current lo=5mAto1A 0.05 | 0.50
A|Q mA
Change V,=-145Vto-30 V 0.10 | 1.00
AVO/AT Temperature Coefficient lo =5 mA 08 mV/eC
of VD
VN Output Noise Voltage f=10 Hz to 100 kHz, T = +25°C 200 uv
RR Ripple Rejection f=120 Hz, AV, =10V 54 60 dB
Vp Dropout Voltage T;=+25°C, lop=1A 2 \
Isc Short-Circuit Current T,=+25°C,V,=-35V 300 mA
Ipk Peak Current T,=+25°C 22 A
Note:

8. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must
be taken into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (KA7915 / LM7915)
(V,=-23V, Ip =500 mA, 0°C <T;<+125°C, C, = 2.2 uF, Co = 1 uF; unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
T,=+25°C -14.40 |-15.00 | -15.60
Vo Output Voltage lo=5mAto1A Pg<15W \Y
V,=-18V 10 -30 V. -14.25 | -15.00 | -15.75
) (9 V,=-175Vt0-30 V 12 300
AVg Line Regulation(® T,=+25°C mV
V,=-20Vto-26V 6 150
(9 T;=+425°C, Ip=5mAto 1.5A 12 300
AVg Load Regulation(®) mV
T, =+25°C, Ig =250 mA to 750 mA 4 150
lq Quiescent Current T,=+25°C 3 6 mA
Quiescent Current lo=5mAto1A 0.05 | 0.50
A'Q mA
Change V,=-17.5Vto-30 V 0.10 | 1.00
AVO/AT Temperature Coefficient lo =5 mA 0.9 mV/°C
of VD
VN Output Noise Voltage f=10 Hz to 100 kHz, T = +25°C 250 uv
RR Ripple Rejection f=120 Hz, AV,=10V 54 60 dB
Vp Dropout Voltage T;=+25°C, Iop=1A 2 \Y
Isc Short-Circuit Current T,=+25°C, V|=-35V 300 mA
Ipk Peak Current T,=+25°C 22 A
Note:

9. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must
be taken into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (KA7918 / LM7918)
(V,=-27V, Ig=500 mA, 0°C < T ;<+125°C, C;= 2.2 uF, Co =1 pF, unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
T, =+25°C -17.3 | -18.0 | -18.7
Vo Output Voltage lo=5mAto1A Po<15W \
V,=-225Vt0-33V 7.4 180 189
) (10 V|=-21Vt0o-33V 15 360
AVg Line Regulation(1%) T,=+25°C mV
V|=-24Vto-30V 8 180
10 T;=+425°C,lg=5mAto1.5A 15 360
AVg Load Regulation('®) mV
T, = +25°C, Ig = 250 mA to 750 mA 5 180
lq Quiescent Current T, =+25°C 3 6 mA
Quiescent Current lo=5mAto1A 0.05 | 0.50
A'Q mA
Change V,=-21Vto-33V 0.10 | 1.00
AVO/AT Temperature Coefficient lo =5 mA 1 mV/eC
of VD
VN Output Noise Voltage f=10 Hz to 100 kHz, Tp = +25°C 300 uv
RR Ripple Rejection f=120 Hz, AV, =10V 54 60 dB
Vp Dropout Voltage T;=+25°C, lp=1A 2 \Y
Isc Short-Circuit Current T,=+425°C,V,=-35V 300 mA
Ipk Peak Current T,=+25°C 22 A
Note:

10. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must
be taken into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (KA7924)
(V,=-33V, Ig=500 mA, 0°C< T ;<+125°C, C;= 2.2 uF, Co = 1 uF; unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
T,=+25°C -23.0 | -24.0 | -25.0
Vo Output Voltage lo=5mAto1A Po<15W, \Y
V,=-27V t0-38 V -228 | -24.0 | -25.2
) 11 V,=-27Vto-38V 15 480
AVg Line Regulation(") T,=+25°C mV
V,=-30Vto-36V 8 180
11 T;=+425°C,lg=5mAto 1.5A 15 480
AVg Load Regulation('") mV
T, = +25°C, Ig = 250 mA to 750 mA 5 240
lq Quiescent Current T, =+25°C 3 6 mA
Quiescent Current lo=5mAto1A 0.05 | 0.50
A'Q mA
Change V,=-27Vto-38V 0.10 | 1.00
AVO/AT Temperature Coefficient lo =5 mA 1 mV/eC
of VD
VN Output Noise Voltage f=10 Hz to 100 kHz, T = +25°C 400 Y
RR Ripple Rejection f=120 Hz, AV, =10V 54 60 dB
Vp Dropout Voltage T;=+25°C, lp=1A 2 \
Isc Short-Circuit Current T,=+425°C,V,=-35V 300 mA
Ipk Peak Current T,=+25°C 22 A
Note:

11. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must
be taken into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (KA7912A)
(V,=-19V, Ig =500 mA, 0°C < T ;<+125°C, C;= 2.2 uF, Co =1 uF; unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
T,=+25°C -11.75 | -12.00 | -12.25
Vo Output Voltage lo=5mAto1A Po<15W, \Y
V,=-155V to -27 V -11.50 | -12.00 | -12.50
V,f-14.5Vto-27V, 12 120
lo=1A
Tu= e Vi=-16 V to 22 V
= - 0 - ,
AVgq Line Regulation(12) Iol =1A 6 60 mv
V,=-14.8Vto-30V 12 120
V,=-16Vto-22V,lo=1A 12 120
12 T;=+425°C, Io=5mAto1.5A 12 150
AVgo Load Regulation('?) mV
T, =+25°C, Ig = 250 mA to 750 mA 4 75
la Quiescent Current Ty =+25°C 3 6 mA
Quiescent Current lo=5mAto1A 0.05 | 0.50
A'Q mA
Change V,=-15Vto-30 V 0.10 1.00
AVO/AT Temperature Coefficient lo =5 mA 08 mV/°C
of VD
VN Output Noise Voltage f=10 Hz to 100 kHz, Tp = +25°C 200 uv
RR Ripple Rejection f=120 Hz, AV, =10V 54 60 dB
Vp Dropout Voltage T;=+25°C,lp=1A 2 \Y
Isc Short-Circuit Current T,=+25°C,V,=-35V 300 mA
Ipk Peak Current T, =+25°C 22 A
Note:

12. Load and line regulation are specified at constant junction temperature. Changes in V5 due to heating effects must
be taken into account separately. Pulse testing with low duty is used.
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Electrical Characteristics (KA7915A)
(V,=-23V, Ig=500 mA, 0°C < T ;<+125°C, C;= 2.2 uF, Co = 1 uF; unless otherwise specified.)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
T,=+25°C -14.7 | -15.0 | -15.3
Vo Output Voltage lo=5mAto1A Pg<15W, \
V, =18V 0 -30 V. -144 | -150 | -156
V,=-175Vt0-30V, 12 150
lo=1A
Ty 28%C V,=-20V to -26 V
= - o - s
AVg Line Regulation(13) Iol =1A 6 75 mv
V,=-17.9Vto-30 V 12 150
V,=-20Vto-26 V,lo=1A 6 150
13 T,=+425°C, Io=5mAto1.5A 12 150
AVgo Load Regulation('3) mvV
T, =+25°C, I = 250 mA to 750 mA 4 75
la Quiescent Current T, =+25°C 3 6 mA
Quiescent Current lo=5mAto1A 0.05 | 0.50
A|Q mA
Change V,=-185Vto-30V 0.10 1.00
AVO/AT Temperature Coefficient o =5 mA 09 mV/°C
of VD
VN Output Noise Voltage f=10 Hz to 100 kHz, Tp = +25°C 250 uv
RR Ripple Rejection f=120 Hz, AV, =10V 54 60 dB
Vp Dropout Voltage T;=+25°C, lop=1A 2 \
Isc Short-Circuit Current T,=+25°C,V,=-35V 300 mA
Ipk Peak Current T, =+25°C 22 A
Note:

13. Load and line regulation are specified at constant junction temperature. Changes in V5 due to heating effects must
be taken into account separately. Pulse testing with low duty is used.
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Typical Applications
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1

KA79XX |3
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Figure 7. Negative Fixed Output Regulator
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15 VO ° LM7912 ' s

Figure 8. Split Power Supply (* 2V /1 A)
Notes:
14. To specify an output voltage, substitute voltage value for "XX".

15. C, is required if the regulator is located an appreciable distance from the power supply filter. For value given,
capacitor must be solid tantalum. If aluminium electronics are used, at least ten times the value shown should be
selected.

16. Co improves stability and transient response. If large capacitors are used, a high-current diode from input to
output (1N4001 or similar) should be introduced to protect the device from momentary input short circuit.
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Physical Dimensions
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DUAL GAUGE =1.10-1.45
) DRAWING FILE NAME: TO220B03REV8
ﬁ‘g PRESENCE IS SUPPLIER DEPENDENT
1) SUPPLIER DEPENDENT MOLD LOCKING HOLES
IN HEATSINK.
J) FAIRCHILD SEMICONDUCTOR
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0.36 ‘ﬂk 285 BACK VIEW

SIDE VIEW

Figure 9. TO-220, MOLDED, 3-LEAD, JEDEC VARIATION AB (ACTIVE)
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FAIRCHILD.

TRADEMARKS
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reasonably expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, www.fairchildsemi.com,
under Sales Support.

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
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PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
Advance Information Formative / In Design patasheet conta!ns the deggn specifications for product development. Specifications may change
in any manner without notice.
. . . Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Preliminary First Production ) ) ; ) ; . .

Semiconductor reserves the right to make changes at any time without notice to improve design.

No Identification Needed Full Production Datasheet conta!ns ﬁngl speC|f|gat|on§. Fairchild Seml'conductor reserves the right to make
changes at any time without notice to improve the design.

Obsolete Not In Production Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.

The datasheet is for reference information only.
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