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L78S

2 A positive voltage regulator IC

AN

TO-220

Features

e Qutput currentupto 2 A

e Outputvoltages of5;7.5;9;10;12; 15;18; 24 V

e Thermal protection

¢ Short circuit protection
¢ OQutput transition SOA protection

Datasheet - production data

Description

The L78S series of three-terminal positive
regulators is available in TO-220 package and
several fixed output voltages, making it useful in a
wide range of applications. These regulators can
provide local on-card regulation, eliminating the
distribution problems associated with single point
regulation. Each type embeds internal current
limiting, thermal shut-down and safe area
protection, making it essentially indestructible. If
adequate heat sinking is provided, they can
deliver over 2 A output current. Although
designed primarily as fixed voltage regulators,
these devices can be used with external
components to obtain adjustable voltages and
currents.

Table 1. Device summary

TO-220 packages
Part numbers Output voltage
Dual gauge Single gauge

L78S05C L78S05CV-DG L78S05CV 5V

L78S75C L78S75CV-DG L78S75CV 75V

L78S09C L78S09CV-DG L78S09CV 9V

L78S10C L78S10CV-DG L78S10CV 10V

L78S12C L78S12CV-DG L78S12CV 12V

L78S15C L78S15CV-DG L78S15CV 15V

L78518C L78S18CV 18V

L78524C L78S24CV 24V
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L78S Diagram
1 Diagram
Figure 1. Block diagram
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Pin configuration L78S

2 Pin configuration

Figure 2. Pin connections (top view)
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Figure 3. Schematic diagram
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L78S

Maximum ratings

3

Maximum ratings

Table 2. Absolute maximum ratings

Symbol Parameter Value Unit
for Vo= 51t0 18V 35
V, DC input voltage \
for Vo= 24V 40
lo Output current Internally limited
Pp Power dissipation Internally limited
Tstg Storage temperature range -65to 150 °C
Top Operating junction temperature range 0to 150 °C

Note: Absolute maximum ratings are those values beyond which damage to the device may occur.
Functional operation under these condition is not implied.
Table 3. Thermal data
Symbol Parameter TO-220 Unit
Rinuc Thermal resistance junction-case 5 °C/W
Ringa Thermal resistance junction-ambient 50 °C/W
Figure 4. Application circuits
Vio L78S o Vo
C, =0.33uF —_ T Co=0.1uF
JE C€525220
kys DoclD2148 Rev 8 7/35




Test circuits L78S

4 Test circuits

Figure 5. DC parameter

Vio L78S o Vo

C, =0.33ufF _ Co=0.1puF
—1 €S25220
Figure 6. Load regulation
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Figure 7. Ripple rejection
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L78S Electrical characteristics
5 Electrical characteristics
Refer to the test circuits, T; =25 °C, V, =10V, Ig = 500 mA, unless otherwise specified.
Table 4. Electrical characteristics of L78S05C
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage 4.8 5 5.2 \
Vo Output voltage lo=1AV,=7V 4.75 5 5.25 \'%
AVg Line regulation V=712V 19 mV
Vi=8to25V 50
AVp | Load regulation o=20mAt 154 19 mV
lo=2A 80
lq Quiescent current 8 mA
Alg Quiescent current change lo=20mAtoTA 05 mA
Vi=71025V, lp =20 mA 1.3
AV/AT | Output voltage drift lo=5mA, Ty=0°Cto 70 °C -1.1 mV/°C
eN Output noise voltage B =10 Hz to 100 kHz 40 Y%
SVR |Supply voltage rejection | f =120 Hz 54(1) dB
Vv, Operating input voltage lo<1A 8 \
Ro Output resistance f=1kHz 17 mQ
lsc Short circuit current V=27V 500 mA
lscp Short circuit peak current 3 A
1. Guaranteed by design.
‘,_l DoclD2148 Rev 8 9/35




Electrical characteristics

L78S

Refer to the test circuits, T; =25 °C, V|=12.5 V, |5 = 500 mA, unless otherwise specified.

Table 5. Electrical characteristics of L78S75C

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage 7.15 7.5 7.9 \
Vo Output voltage lo=1AV,=95V 71 7.5 7.95 \

V;=95t025V 120
AVg | Line regulation mV
V;=105t020V 60
lo=20mAto1.5A 140
AVp | Load regulation mV
lo=2A 100
lq Quiescent current 8 mA
lo=20mAto1A 0.5
Alg Quiescent current change mA
Vi=95t025V, I =20 mA 1.3

AV/AT | Output voltage drift lo=5mA, T;=0°Cto 70 °C -0.8 mV/°C

eN Output noise voltage B =10Hzto 100 kHz 52 uv
SVR | Supply voltage rejection | f =120 Hz 48" dB
V, Operating input voltage lo<1A 10.5 \

Ro Output resistance f=1kHz 16 mQ
lsc Short circuit current V=27V 500 mA
lscp Short circuit peak current 3 A

1. Guaranteed by design.

10/35
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L78S

Electrical characteristics

Refer to the test circuits, Tj =25 °C, V=14V, I5 = 500 mA, unless otherwise specified.

Table 6. Electrical characteristics of L78S09C

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage 8.65 9 9.35 \
Vo Output voltage lo=1AV,=11V 8.6 9 9.4 Vv

Vi=11to 25V 130
AVg | Line regulation mV
Vi=11to 20V 65
lo=20mAto1.5A 170
AVp | Load regulation mV
lo=2A 100
lq Quiescent current 8 mA
lo=20mAto1A 0.5
Alg Quiescent current change mA
Vi=111t025V, Ig =20 mA 1.3
AV/AT | Output voltage drift lo=5mA, T;=0°Cto 70 °C -1 mV/°C
eN Output noise voltage B =10Hzto 100 kHz 60 uv
SVR | Supply voltage rejection | f =120 Hz 47(M dB
V, Operating input voltage lo<1A 12 \
Ro Output resistance f=1kHz 17 mQ
lsc Short circuit current V=27V 500 mA
lscp Short circuit peak current 3 A
1. Guaranteed by design.
Kkys DoclD2148 Rev 8 11/35




Electrical characteristics

L78S

Refer to the test circuits, T; =25 °C, V=15V, I5 = 500 mA, unless otherwise specified.

Table 7. Electrical characteristics of L78510C

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage 9.5 10 10.5 \
Vo Output voltage lo=1AV,=125V 9.4 10 10.6 \'%
V;=125t030V 200

AVg | Line regulation mV
Vi=14to22V 100
lo=20mAto1.5A 240

AVp | Load regulation mV
lo=2A 150

lq Quiescent current 8 mA

lo=20mAto1A 0.5

Alg Quiescent current change mA
V;=125t030V,lg =20 mA 1

AV/AT | Output voltage drift lo=5mA, T;=0°Cto 70 °C -1 mV/°C

eN Output noise voltage B =10Hzto 100 kHz 65 uv
SVR | Supply voltage rejection | f =120 Hz 47(M dB
V, Operating input voltage lo<1A 13 \

Ro Output resistance f=1kHz 17 mQ
lsc Short circuit current V=27V 500 mA
lscp Short circuit peak current 3 A

1. Guaranteed by design.
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L78S

Electrical characteristics

Refer to the test circuits, T; =25 °C, V=19V, I5 = 500 mA, unless otherwise specified.

Table 8. Electrical characteristics of L78512C

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage 11.5 12 12.5 \
Vo Output voltage lo=1A,V,=145V 11.4 12 12.6 Vv
Vi=145t030V 240

AVg | Line regulation mV
Vi=16t0o22V 120
lo=20mAto1.5A 240

AVp | Load regulation mV
lo=2A 150

lq Quiescent current 8 mA

lo=20mAto1A 0.5

Alg Quiescent current change mA
Vi=145t030V,log =20 mA 1

AV/AT | Output voltage drift lo=5mA, T;=0°Cto 70 °C -1 mV/°C

eN Output noise voltage B =10 Hz to 100 kHz 75 uv
SVR | Supply voltage rejection | f =120 Hz 47(M dB
V, Operating input voltage lo<1A 15 \
Ro Output resistance f=1kHz 18 mQ
lsc Short circuit current V=27V 500 mA
lscp Short circuit peak current 3 A
1. Guaranteed by design.
Kkys DoclD2148 Rev 8 13/35




Electrical characteristics

L78S

Refer to the test circuits, T; = 25 °C, V, =23 V, Io = 500 mA, unless otherwise specified.

Table 9. Electrical characteristics of L78515C

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage 14.4 15 15.6 \
Vo Output voltage lo=1AV,=175V 14.25 15 15.75 Vv
Vi=175t030V 300

AVg | Line regulation mV
Vi=20to 26 V 150
lo=20mAto1.5A 300

AVp | Load regulation mV
lo=2A 150

lq Quiescent current 8 mA

lo=20mAto1A 0.5

Alg Quiescent current change mA
Vi=175t030V,lg =20 mA 1

AV/AT | Output voltage drift lo=5mA, T;=0°Cto 70 °C -1 mV/°C

eN Output noise voltage B =10 Hz to 100 kHz 90 uv
SVR | Supply voltage rejection | f =120 Hz 46" dB
V, Operating input voltage lo<1A 18 \
Ro Output resistance f=1kHz 19 mQ
lsc Short circuit current V=27V 500 mA
lscp Short circuit peak current 3 A
1. Guaranteed by design.
14/35 DoclD2148 Rev 8 Kys




L78S

Electrical characteristics

Refer to the test circuits, T; =25 °C, V, =26 V, Io = 500 mA, unless otherwise specified.

Table 10. Electrical characteristics of L78518C

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage 171 18 18.9 \
Vo Output voltage lo=1A,V,=205V 17 18 19 \%
V,=20.5t030V 360

AVg | Line regulation mV
Vi=22t0 28V 180
lo=20mAto1.5A 360

AVp | Load regulation mV
lo=2A 200

lq Quiescent current 8 mA

lo=20mAto1A 0.5

Alg Quiescent current change mA
V;=20.5t030 V,lo =20 mA 1

AV/AT | Output voltage drift lo=5mA, T;=0°Cto 70 °C -1 mV/°C

eN Output noise voltage B =10 Hz to 100 kHz 110 uv
SVR | Supply voltage rejection | f =120 Hz 43(M dB
V, Operating input voltage lo<1A 21 \

Ro Output resistance f=1kHz 22 mQ
lsc Short circuit current V=27V 500 mA
lscp Short circuit peak current 3 A

1. Guaranteed by design.
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Electrical characteristics

L78S

Refer to the test circuits, T; = 25 °C, V, =33V, Io = 500 mA, unless otherwise specified.

Table 11. Electrical characteristics of L78524C

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage 23 24 25 \
Vo Output voltage lo=1A V=27V 22.8 24 25.2 \%
V=27t038V 480

AVg | Line regulation mV
Vi =30to 36V 240
lo=20mAto1.5A 480

AVp | Load regulation mV
lo=2A 300

lq Quiescent current 8 mA

lo=20mAto1A 0.5

Alg Quiescent current change mA
Vi =27t038V, g =20 mA 1

AV/AT | Output voltage drift lo=5mA, T;=0°Cto 70 °C -1.5 mV/°C

eN Output noise voltage B =10Hzto 100 kHz 170 uv
SVR | Supply voltage rejection | f =120 Hz 421 dB
V, Operating input voltage lo<1A 27 \

Ro Output resistance f=1kHz 28 mQ
lsc Short circuit current V=27V 500 mA
lscp Short circuit peak current 3 A

1. Guaranteed by design.
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L78S

Typical performance

6 Typical performance

Figure 8. Dropout voltage vs. junction

Figure 9. Peak output current vs. input/output

temperature differential voltage
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Figure 10. Output impedance vs. frequency

Figure 11. Output voltage vs. junction

temperature
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Typical performance L78S

Figure 12. Supply voltage rejection vs. Figure 13. Quiescent current vs. junction
frequency temperature
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Figure 14. Load transient response Figure 15. Line transient response
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Figure 16. Quiescent current vs. input voltage

CS25730

T ]
. 750223”“’* L78505
T,=25°C
| —
———“———‘_—— =
|
4
/
|
I
|

5 10 15 20 25 30 V(V)

3

18/35 DoclD2148 Rev 8




L78S

Typical performance

Figure 17. Fixed output regulator

Vio

(2)

L78S

C, =0.33uF

€S25520

)
Co=0.1uF

1. Although no output capacitor is need for stability, it does improve transient response.

2. Required if regulator is located an appreciable distance from power supply filter.

Figure 18. Constant current regulator

|0 = VXX/R1+Id

L78S

0.33uF
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- [af

4

Re
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Figure 19. Circuit for increasing output voltage
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Typical performance L78S

Figure 20. Adjustable output regulator (7 to 30 V)

Vio L78S05 . j- o Vo
— 0.33uF - 0.1uF
LS141
+ 10K§T
Figure 21. 0.5 to 10 V regulator
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20/35 DoclD2148 Rev 8 Kyy




L78S Typical performance

Figure 22. High current voltage regulator
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Figure 23. High output current with short circuit protection
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Typical performance

L78S

Figure 24. Tracking voltage regulator

v Vo
+0 o+
L78S
T, [ 0.1uF H4.7m
COMMON 0.33uF COMMON
1 I r
LS141
+
|:| 4,7KQ
v Vo
' o V2N o—
2N6124
Figure 25. Positive and negative regulator
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L78S

Typical performance

Figure 26. Negative output voltage circuit
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Figure 27. Switching regulator
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Figure 28. High input voltage circuit
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Typical performance L78S

Figure 29. High input voltage circuit
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Figure 30. High output voltage regulator
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Figure 31. High input and output voltage
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L78S Typical performance

Figure 32. Reducing power dissipation with dropping resistor
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Figure 33. Remote shutdown
Q,
Vio o Vo

N/ L78S

—_ 0.33uF 0. 1uF ——

(]
CS25400

3

DoclD2148 Rev 8

25/35




	Contact us
	Table 1. Device summary
	1 Diagram
	Figure 1. Block diagram

	2 Pin configuration
	Figure 2. Pin connections (top view)
	Figure 3. Schematic diagram

	3 Maximum ratings
	Table 2. Absolute maximum ratings
	Table 3. Thermal data
	Figure 4. Application circuits

	4 Test circuits
	Figure 5. DC parameter
	Figure 6. Load regulation
	Figure 7. Ripple rejection

	5 Electrical characteristics
	Table 4. Electrical characteristics of L78S05C
	Table 5. Electrical characteristics of L78S75C
	Table 6. Electrical characteristics of L78S09C
	Table 7. Electrical characteristics of L78S10C
	Table 8. Electrical characteristics of L78S12C
	Table 9. Electrical characteristics of L78S15C
	Table 10. Electrical characteristics of L78S18C
	Table 11. Electrical characteristics of L78S24C

	6 Typical performance
	Figure 8. Dropout voltage vs. junction temperature
	Figure 9. Peak output current vs. input/output differential voltage
	Figure 10. Output impedance vs. frequency
	Figure 11. Output voltage vs. junction temperature
	Figure 12. Supply voltage rejection vs. frequency
	Figure 13. Quiescent current vs. junction temperature
	Figure 14. Load transient response
	Figure 15. Line transient response
	Figure 16. Quiescent current vs. input voltage
	Figure 17. Fixed output regulator
	Figure 18. Constant current regulator
	Figure 19. Circuit for increasing output voltage
	Figure 20. Adjustable output regulator (7 to 30 V)
	Figure 21. 0.5 to 10 V regulator
	Figure 22. High current voltage regulator
	Figure 23. High output current with short circuit protection
	Figure 24. Tracking voltage regulator
	Figure 25. Positive and negative regulator
	Figure 26. Negative output voltage circuit
	Figure 27. Switching regulator
	Figure 28. High input voltage circuit
	Figure 29. High input voltage circuit
	Figure 30. High output voltage regulator
	Figure 31. High input and output voltage


