Datasheet

Precision 500 mA regulators

Features

*  Output currentto 0.5 A
+  Output voltages of 5; 6; 8; 9; 10; 12; 15; 24 V

§: *  Thermal overload protection

TO-220 TO-220FP »  Short circuit protection

| i *  Output transition SOA protection
! S *  Output voltage tolerance: 2 % (AB and AC versions) or 4 % (C version)

*  Guaranteed in extended temperature range
DPAK IPAK

Description

The L78M series of three-terminal positive regulators is available in TO-220,
TO-220FP, DPAK and IPAK packages and with 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 employs internal current limiting, thermal shutdown and safe
area protection, resulting it essentially indestructible. If adequate heat sinking is
provided, they can deliver over 0.5 A output current. Although designed primarily as
fixed voltage regulators, these devices can be used with external components to
obtain adjustable voltage and currents.

Maturity status link

L78M
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Diagram

1 Diagram
Figure 1. Block diagram
Vi SERIES Vo
O 2 PASS ————O
ELEMENT
CURRENT SOA
GENERATOR PROTECTION I:I
STARTING REFERENCE ERROR
CIRCUIT VOLTAGE AMPLIFIER ®
THERMAL []
PROTECTION
l GND
® O
C€S22280

AMG080320171800MT

DS0425 - Rev 24 page 2/45




3

L78M

Pin configuration

2 Pin configuration

Figure 2. Pin connections (top view)
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Pin configuration

J

Figure 3. Schematic diagram
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Maximum ratings

J

3 Maximum ratings

Table 1. Absolute maximum ratings

forVo=5t0 18V

Vi DC input voltage \Y
for Vo =20, 24 V 40
lo Output current Internally limited mA
Pp Power dissipation Internally limited mW
Tste Storage temperature range - 65 to 150 °C
for L78MxxAC 0to 125
Top Operating junction temperature range for L78MxxAB -40 to 125 °C
for L78MxxC 0to 150
Note: Absolute maximum ratings are those values beyond which damage to the device may occur. Functional

operation under these condition is not implied.

Table 2. Thermal data

Rihic Thermal resistance junction-case
RthJa Thermal resistance junction-ambient 50 60 100 100 °C/W
Figure 4. Application circuit
Vi L78M Vo
C, =0.33uf Co=0.1uF

T T
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Test circuits

4 Test circuits
Figure 5. DC parameter
C, =0.33uF _|_ Co=0.1uF
AMG080320171804MT
Figure 6. Load regulation
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Electrical characteristics

5 Electrical characteristics

Refer to the test circuits, T; =25 °C, V=10V, lo = 350 mA, C, = 0.33 pF, Co = 0.1 uF unless otherwise specified.

Vo Output voltage
Vo Output voltage
AVo Line regulation

AVo Load regulation

lq Quiescent current

Aly Quiescent current change

AVo/AT  Output voltage drift

SVR Supply voltage rejection

eN Output noise voltage
Vy4 Dropout voltage
lsc Short circuit current

DS0425 - Rev 24

Table 3. Electrical characteristics of L78M05C

lo=51t0350 mA, V, =7 t0 20 V
V) =71t025V, lg = 200 mA
V) =81t025V, I = 200 mA
lo = 5t0 500 mA, T, = 25 °C
lo = 5t0 200 mA, T, = 25 °C

lo =5 to 350 mA

lo =200 mA, V=810 25V
lo=5mA, T;=0to 125 °C

V| =810 18V, f= 120 Hz, Io = 300 mA
B = 10 Hz to 100 kHz

V=35V

4.8
4.75

62

"o x|
5 5.2 V

5

300

5.25
100
50
100
50

0.5
0.8

\

mV

mV

mA

mA

mV/°C
dB
v

mA
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Electrical characteristics

J

Refer to the test circuits, V=10V, Ig = 350 mA, C,=0.33 uyF, Co = 0.1 uF, T; =-40to 125 °C (AB), T;=0to 125
°C (AC) unless otherwise specified.

Table 4. Electrical characteristics of L78M05A

Vo Output voltage Ty=25°C
Vo Output voltage lo=5t0350mA, V|=7t0 20V 4.8 5 5.2 \Y
Vi=7t025V,lp=200mA, Ty=25°C 100
AVo Line regulation mV
Vi =81025V, g =200 mA, T, =25 °C 50
lo =5 t0 500 mA, T, = 25 °C 100
AVo Load regulation mV
lo = 5t0200 mA, Ty =25 °C 50
lq Quiescent current Ty=25°C 6 mA
lo = 5to 350 mA 0.5
Alg Quiescent current change mA
lo=200mA, V=8t 25V 0.8
AVo/AT  Output voltage drift lo=5mA -0.5 mV/°C
SVR Supply voltage rejection Vi=8to 18V, f=120 Hz, Io =300 mA, Ty =25°C 62 dB
eN Output noise voltage B =10 Hzto 100 kHz, Ty =25°C 40 pv
Vq Dropout voltage T;=25°C 2 v
lsc Short circuit current T,=25°C, V=35V 300 mA
Iscp Short circuit peak current Ty=25°C 700 mA

Refer to the test circuits, T; =25 °C, V=11V, Ig = 350 mA, C; = 0.33 puF, Co = 0.1 pF unless otherwise specified.

Table 5. Electrical characteristics of L78M06C

Vo Output voltage 5.75 6.25
Vo Output voltage lo=5t0350mA, V=8t 21V 57 6 6.3 \Y
V| =81025V, Ig = 200 mA 100
AVp Line regulation mV
Vi=91025V, o = 200 mA 50
lo=5t0 500 mA, Ty=25°C 120
AVo Load regulation mvV
lo=5t0200 mA, T;=25°C 60
lq Quiescent current 6 mA
lo = 5 to 350 mA 05
Alg Quiescent current change mA
lo =200 mA, V, =9 to 25V 0.8
AVo/AT  Output voltage drift lo=5mA, Ty=0to 125°C -0.5 mV/°C
SVR Supply voltage rejection Vi=9to 19V, f=120 Hz, Io = 300 mA 59 dB
eN Output noise voltage B =10 Hz to 100 kHz 45 nv
Vq4 Dropout voltage 2 \Y
lsc Short circuit current V=35V 270 mA
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Electrical characteristics

J

Refer to the test circuits, V=11V, Io = 350 mA, C;=0.33 uF, Co =0.1 yF, T; =-40to 125 °C (AB), T;=01to 125
°C (AC) unless otherwise specified.

Table 6. Electrical characteristics of L78M06A

Vo Output voltage Ty=25°C 5.88 6.12
Vo Output voltage lo=5t0350mA, V|=8t0 21V 5.75 6 6.3 \
Vi=81t025V,lp =200 mA, Ty=25°C 100
DVo Line regulation mV
Vi=9t025V, 1o =200mA, Ty=25°C 30
lo=5t0500mA, T;=25°C 120
AVo Load regulation mV
lo=5t0200 mA, Ty=25°C 60
lg Quiescent current T;=25°C 6 mA
lo = 5to 350 mA 0.5
Aly Quiescent current change mA
lo=200mA, V|=9to 25V 0.8
AVo/AT | Output voltage drift lo=5mA -0.5 mV/°C
SVR Supply voltage rejection Vi=9t0 19V, f=120 Hz, Io =300 mA, T; =25 °C 59 dB
eN Output noise voltage B =10 Hz to 100 kHz 45 pv
Vg Dropout voltage T;=25°C 2 Y,
Isc Short circuit current T;=25°C,V,=35V 270 mA
Iscp Short circuit peak current Ty=25°C 700 mA

Refer to the test circuits, Ty =25 °C, V| =14V, Ip = 350 mA, C, = 0.33 pF, Cp = 0.1 pF unless otherwise specified.

Table 7. Electrical characteristics of L78M08C

Vo Output voltage

Vo Output voltage lo=51t0350mA, V|=10.5t0 23 V 7.6 8 8.4 \
V;=10.5t0 25V, Ig =200 mA 100
AVo Line regulation mVv
Vi=111t025V, Ig = 200 mA 50
lo=5t0500mA, T;=25°C 160
AVo Load regulation mV
lo =5 to 200 mA, T, = 25 °C 80
lg Quiescent current 6 mA
lo =5to 350 mA 0.5
Alg Quiescent current change mA
lo =200 mA, V, = 10.5 to 25 V 0.8
AVo/AT  Output voltage drift lo=5mA, Ty=0to 125°C -0.5 mV/°C
SVR Supply voltage rejection Vi=11.5t021.5V, f=120 Hz, |o =300 mA 56 dB
eN Output noise voltage B =10 Hz to 100 kHz 52 pVv
Vy Dropout voltage 2 \Y,
Isc Short circuit current V=35V 250 mA
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Electrical characteristics

Refer to the test circuits, Vi =14V, g = 350 mA, C, =

°C (AC) unless otherwise specified.

Table 8. Electrical characteristics of L78M08A

0.33 uF, Co = 0.1 pF, T, = -40 to 125 °C (AB), T, = 0 to 125

Vo

AVo

AVp

Alg

AV/AT
SVR
eN
V4

Iscp

Output voltage

Output voltage

Line regulation

Load regulation

Quiescent current

Quiescent current change

Output voltage drift
Supply voltage rejection
Output noise voltage
Dropout voltage

Short circuit current

Short circuit peak current

Refer to the test circuits, T; =25 °C, V=15V, Ig = 350 mA, C,

Ty=25°C 7.84

lo=5t0 350 mA, V| =10.5t0 23 V 7.7
Vi=1051t025V,lp =200 mA, Ty=25°C

Vi=11t025V, lp =200 mA, T;=25°C

lo=5t0 500 mA, Ty=25°C

lo=5t0200mA, Ty=25°C

T;=25°C

lo = 5 to 350 mA

lo =200 mA, V;=10.5t0 25V

lo=5mA

Vi=11.5t021.5V,f=120Hz Io =300 mA, T; =25 °C 56
B =10 Hzto 100 kHz, Ty =25 °C

T;=25°C
Ty=25°C, V=35V
Ty=25°C

Table 9. Electrical characteristics of L78M09C

8

52
2
250
700

8.16
8.3
100
30
160
80

0.5
0.8

\

mV

mV

mA

mA

mV/°C
dB
uv
\
mA
mA

=0.33 pF, Co = 0.1 pyF unless otherwise specified.

Vo
Vo

AVp

AV

lg

Alg

AV/AT
SVR
eN
Vyg

Output voltage

Output voltage

Line regulation

Load regulation

Quiescent current

Quiescent current change

Output voltage drift
Supply voltage rejection
Output noise voltage
Dropout voltage

Short circuit current

8.65
lo=5t0 350 mA, V|=11.5t024 V 8.55
Vi=11.51t025V, lg = 200 mA
Vi=1210 25V, Ig = 200 mA
lo =510 500 mA, Ty =25°C
lo=510200 mA, T;=25°C
lo =5 to 350 mA
lo=200mA, V= 11.5t0 25 V
lo=5mA, Ty=0to 125°C
Vi=12.51t0 23V, f= 120 Hz, Io = 300 mA 56

B =10 Hz to 100 kHz

V=35V

9

58

250

9.35
9.45
100
50
180
90

0.5
0.8
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Electrical characteristics

Refer to the test circuits, V=15V, Io = 350 mA, C| =

°C (AC) unless otherwise specified.

Table 10. Electrical characteristics of L78M09A

0.33 uF, Co = 0.1 pF, T, = -40 to 125 °C (AB), T, = 0 to 125

Vo
Vo

AVo

AVo

Alg

AVo/AT
SVR
eN
\Z

|scp

Output voltage

Output voltage

Line regulation

Load regulation

Quiescent current

Quiescent current change

Output voltage drift
Supply voltage rejection
Output noise voltage
Dropout voltage

Short circuit current

Short circuit peak current

Refer to the test circuits, V=16V, Io = 350 mA, C, =

Ty=25°C 8.82
lo=5t0350mA, V|=11.5t024V 8.64
Vi=11.5t025V, o =200 mA, Ty =25°C

Vi=12t025V, 1o =200 mA, Ty =25°C

lo=5t0500 mA, T;=25°C

lo=5t0200mA, T;=25°C

Ty=25°C

lo = 5 to 350 mA

lo=200mA, V|=11.5t0 25V

lo=5mA

V=125t023V,f=120 Hz, Io =300 mA, T; =25 °C 56

B =10 Hz to 100 kHz, T, = 25 °C
T;=25°C

=35V, T,;=25°C
T;=25°C

°C (AC) unless otherwise specified.

Table 11. Electrical characteristics of L78M10A

9

52
2
250
700

9.18
9.36
100
30
180
90

0.5
0.8

mV

mV

mA

mA

mV/°C
dB
uv
\
mA

mA

0.33 uF, Co = 0.1 F, T, = -40 to 125 °C (AB), T, = 0 to 125

N I S Y CY T

Vo
Vo

AVop

AVo

Alg

AV/AT
SVR
eN
V4

Output voltage

Output voltage

Line regulation

Load regulation

Quiescent current

Quiescent current change

Output voltage drift
Supply voltage rejection
Output noise voltage

Dropout voltage

T,;=25°C

lo=5t0350mA, V|=125t025V 9.6
Vi=12510 30V, Io =200 mA, T, =25 °C

V;= 131030V, Ip =200 mA, T, =25 °C

lo =510 500 mA, Ty=25°C

lo=510200 mA, T;=25°C

Ty=25°C

lo =510 350 mA

lo =200 mA, V, = 12.5 to 30 V

lo=5mA

V;=13.5t024V, f=120 Hz, o =300 mA, T; =25°C 56
B =10 Hz to 100 kHz, T; =25 °C

Ty=25°C

10

10.2
10.4
100
30
200
100

0.5
0.8
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m L78M

Electrical characteristics

Isc Short circuit current =35V, Ty=25°C

Iscp Short circuit peak current Ty=25°C 700 mA

Refer to the test circuits, T; =25 °C, V=19V, Ig = 350 mA, C, = 0.33 pF, Co = 0.1 uF unless otherwise specified.

Table 12. Electrical characteristics of L78M12C

Vo Output voltage 11.5 12.5
Vo Output voltage lo=51t0 350 mA, V|=14.510 27 V 11.4 12 12.6 \Y
Vi=14.5t030V, lo =200 mA 100
AVo Line regulation mV
V;=16t0 30V, Io =200 mA 50
lo=5t0 500 mA, T;=25°C 240
AVo Load regulation mV
lo=5t200mA, T;=25°C 120
lg Quiescent current 6 mA
lo =5to 350 mA 0.5
Algy Quiescent current change mA
lo =200 mA,V;=14.5t0 30 V 0.8
AVo/AT  Output voltage drift lo=5mA, T;=0t0 125°C -1 mV/°C
SVR Supply voltage rejection Vi=15t0 25V, f=120 Hz, Ip = 300 mA 55 dB
eN Output noise voltage B =10 Hz to 100 kHz 75 uv
Vq4 Dropout voltage 2 \Y,
Isc Short circuit current V=35V 240 mA

Refer to the test circuits, V=19V, Ig = 350 mA, C;=0.33 pF, Co =0.1 pF, Ty =-40 to 125 °C (AB), Ty =010 125
°C (AC) unless otherwise specified.

Table 13. Electrical characteristics of L78M12A

Vo Output voltage Ty=25°C 11.75 12.25
Vo Output voltage lo=5t0350mA, V|=145t027V 1.5 12 12.5
Vi=145t030V, lp =200 mA, T;=25°C 100
AVo Line regulation mV
Vi=16t0 30V, lp =200 mA, Ty =25°C 30
lo=5t0 500 mA, Ty=25°C 240
AVo Load regulation mV
lo=5t0200mA, Ty=25°C 120
lg Quiescent current Tyj=25°C 6 mA
lo =5to 350 mA 0.5
Aly Quiescent current change mA
lo=200mA, V|=145t0 30V 0.8
AVo/AT  Output voltage drift lo=5mA -1 mV/°C
SVR Supply voltage rejection Vi=15t025V,f=120 Hz, o =300 mA, Ty =25°C 55 dB
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Electrical characteristics

Output noise voltage =10 Hz to 100 kHz, T; =25 °C
Vy Dropout voltage T;=25°C 2 v
Isc Short circuit current V=35V, Ty;=25°C 240 mA
Iscp Short circuit peak current Ty=25°C 700 mA

Refer to the test circuits, Ty =25 °C, V| =23V, lIp = 350 mA, C| = 0.33 pF, Cp = 0.1 pF unless otherwise specified.

Table 14. Electrical characteristics of L78M15C

Vo Output voltage 14.4 15.6
Vo Output voltage lo=5t0350mA, V|=17.5t0 30 V 14.25 15 15.75 \
V=17.5t0 30V, Ilp =200 mA 100
AVo Line regulation mV
Vi =2010 30V, Ig = 200 mA 50
lo=5t0500mA, T;=25°C 300
AVo Load regulation mV
lo =5 to 200 mA, T, = 25 °C 150
I Quiescent current 6 mA
lo =510 350 mA 0.5
Alg Quiescent current change mA
lo=200mA, V,=17.5t0 30 V 0.8
AVo/AT  Output voltage drift lo=5mA, Ty=0to 125°C -1 mV/°C
SVR Supply voltage rejection V;=18.5t028.5V, f=120 Hz, Io = 300 mA 54 dB
eN Output noise voltage B =10 Hz to 100 kHz 90 v
Vg Dropout voltage 2 Vv
Isc Short circuit current V=35V 240 mA

Refer to the test circuits, V| =23V, Io = 350 mA, C;=0.33 uF, Co =0.1 uF, T; =-40to 125 °C (AB), T; =0 to 125
°C (AC) unless otherwise specified.

Table 15. Electrical characteristics of L78M15A

T T S [T KT AT

Vo Output voltage Ty=25°C 147 15 15.3
Vo Output voltage lo=5t0 350 mA, V| =17.5t0 30 V 144 15 15.6
V| =17.5t030V, Ig = 200 mA, T, = 25 °C 100
AVop Line regulation mV
Vi=20t0 30V, lp=200mA, Ty=25°C 30
lo=5t0 500 mA, T;=25°C 300
AVo Load regulation mV
lo=5t0200mA, T;=25°C 150
Iq Quiescent current Ty=25°C 6 mA
lo =5 to 350 mA 0.5
Aly Quiescent current change mA
lo=200mA, V,=17.5t0 30V 0.8
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Electrical characteristics

AVo/AT  Output voltage drift lo=5mA mV/°C
SVR Supply voltage rejection V| =18.5t028.5V,f=120 Hz, Io =300 mA, T; =25 °C 54 dB
eN Output noise voltage B =10 Hz to 100 kHz, T; =25 °C 90 pv
Vg Dropout voltage Ty=25°C 2 \%
Isc Short circuit current V=35V, Ty=25°C 240 mA
Iscp Short circuit peak current Ty=25°C 700 mA

Refer to the test circuits, T; =25 °C, V=33V, Ip = 350 mA, C, = 0.33 puF, Co = 0.1 uF unless otherwise specified.

Table 16. Electrical characteristics of L78M24C

Vo Output voltage

Vo Output voltage lo=5t0 350 mA, V| =27to 38 V 22.8 24 25.2 \
V| =271t0 38V, lp =200 mA 100
AVo Line regulation mV
V;=281038YV, lp =200 mA 50
lo=5t0 500 mA, Ty =25°C 480
AVp Load regulation mV
lo=5t0200mA, T;=25°C 240
lg Quiescent current 6 mA
lo =5 to 350 mA 0.5
Alg Quiescent current change mA
lo=200mA, V,=27t0 38V 0.8
AVo/AT | Output voltage drift lo=5mA, T;=0to 125 °C -1.2 mV/°C
SVR Supply voltage rejection Vi =281t0 38V, f=120 Hz, Io =300 mA 50 dB
eN Output noise voltage B =10 Hz to 100 kHz 170 n
Vq4 Dropout voltage 2 Y,
Isc Short circuit current V=35V 240 mA

Refer to the test circuits, V=33V, Ig = 350 mA, C,=0.33 yF, Co = 0.1 uF, Ty =-40 to 125 °C (AB), Ty =0to 125
°C (AC) unless otherwise specified.

Table 17. Electrical characteristics of L78M24A

Output voltage Ty=25°C 23.5 24.5
Vo Output voltage lo=5t0350mA,V,=27t0 38V 23 24 25
=271t038V,lp=200mA, Ty=25°C 100
AVo Line regulation mV
V|=281t038V,lp=200mA, Ty=25°C 30
lo = 5t0 500 mA, Ty = 25 °C 480
AVo Load regulation mV
lo =5 to 200 mA, T, = 25 °C 240
lq Quiescent current Ty=25°C 6 mA
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Electrical characteristics

lo =5 to 350 mA 0.5
Alg Quiescent current change mA
lo=200mA, V,=27t0 38V 0.8
AVo/AT  Output voltage drift lo=5mA -1.2 mV/°C
SVR Supply voltage rejection V=281t038V,f=120 Hz, Io =300 mA, T;=25°C 50 dB
eN Output noise voltage B =10 Hz to 100 kHz, Ty =25 °C 170 ny
Vg Dropout voltage Ty=25°C 2 \Y%
lsc Short circuit current V=35V, Ty=25°C 240 mA
lscp Short circuit peak current Ty=25°C 700 mA
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Typical performance

6 Typical performance

Figure 8. Dropout voltage vs junction temp.
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Figure 10. Peak output current vs input-output differential
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Figure 9. Dropout characteristics
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Figure 11. Output voltage vs junction temperature
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Typical performance

Figure 12. Supply voltage rejection vs frequency
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Figure 14. Load transient response

Figure 13. Quiescent current vs junction temperature
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Figure 15. Line transient response

€S22530 CS26730
Vo (V lo(A V
oM [y, =10v [ '™ (::'\‘,’) [ 11 ')
Vo=5V L78M0S INPUT VOLTAGE L78M0S5 1s
1
LOAD CURRENT
20 10
0
1 10 S
OUTPUT VOLTAGE
DEVIATION QUTPUT VOLTAGE
0 0 0
-1 -10
lo=500mA
Vo=5V
Y -20
0 10 20 30 40 S50 +t(us) 0 2 4 6 8 10 t(us)
AMG080320171825MT AMG080320171826MT
Figure 16. Quiescent current vs input voltage
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Applications information

3

7 Applications information

71 Design considerations

The L78M series of fixed voltage regulators are designed with thermal overload protection that shuts down the
circuit when subjected to an excessive power overload condition, internal short-circuit protection that limits the
maximum current the circuit will pass, and output transistor safe-area compensation that reduces the output short-
circuit as the voltage across the pass transistor is increased. In many low current applications, compensation
capacitors are not required. However, it is recommended that the regulator input be bypassed with a capacitor if
the regulator is connected to the power supply filter with long wire lengths, or if the output load capacitance is
large. An input bypass capacitor should be selected to provide good high-frequency characteristics to insure
stable operation under all load conditions. A 0.33 pF or larger tantalum, mylar, or other capacitor having low
internal impedance at high frequencies should be chosen. The bypass capacitor should be mounted with the
shortest possible leads directly across the regulators input terminals. Normally good construction techniques
should be used to minimize ground loops and lead resistance drops since the regulator has no external sense

lead.
Figure 17. Fixed output regulator
Vi L78M Vo
C, =0.33uF T T Co=0.1uF
AMG080320171807MT
Note: Although no output capacitor is need for stability, C, improve transient response if present. C; is required if
regulator is located an appreciable distance from power supply filter.
Figure 18. Constant current regulator
Iy Ry| Vxx
lo = Vxx/Ri+lg | 0.33uF v 0.1uF |
j o
RL
AMG080320171808MT
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Figure 19. Circuit for increasing output voltage

Vi OT L78M I 7y +——o Vo
Iy Vxx Ry
| 0.33uF § 0.1uF
Y
Ir1 =5 Iy R,
Vo= Vxx(1+R2/R1)*+gR
AMG080320171809MT
Figure 20. Adjustable output regulator (7 to 30 V)
Vio L78M » j_ o Vo
- 0.33uF - 0.1uF
H LS141 K
N 10KQ
AMG080320171811MT
Figure 21. 0.5 to 10 V regulator
13V<V, <25V
+0 o Vo
L78M Ry
C4 9100
| Vxx
0.33uF Rs C,
V0=VxxR4/R1 9.1 KQ - —
LS141| gy 0.1pF
-7V, <=17V N Ry }10'(9
e,
O

AMG080320171812MT
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Figure 22. High current voltage regulator

Q1 BD536
Vo .
N/ lot —
Ry
v —~ L78M . o Vo
Ry=__ %" 60 IRec lo
Ireq-(la1/bq1)
—— 0.33uF 0.1uF ——
V
lo = lrec *+ Q1 (Irgg 2521
R1

Figure 23. High output current with short circuit protection

R
v sc Q1
Q2
Ry
. L78M o Vo
30
Rsc=Veea2/lsc
Q1=80534 0.33uF 0.1uF
Q2=2N6124
L
AMG080320171828MT
Figure 24. Tracking voltage regulator

Vi Vo

+0 ’ o+

L78M i
0.33}",- 0.1}]"- []4.7'(0
COMMON COMMON
LS141
+
[]4.7KQ
A Vo
2N6124
—_— AMG080320171814MT
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Figure 25. High input voltage circuit

Vin

* * L78M
R l
vy T 0.33uF 0.1uF ==

Vio

Vin=V)-(Vz + Vge)

AMG080320171815MT
Figure 26. Reducing power dissipation with dropping resistor
R Vin Vo
Vi L78M —
lo
Iy Ru
R= Vi(miny"Vxx-VDROP(max) TQSS}JF + 0.1uF T
IO(max]"’ld(max)
AMG080320171816MT
Figure 27. Power AM modulator (unity voltage gain, Ig < 0.5)
Vo
Vi L78M —— o Vo Vx| \L
0.33ufF | I I °
—~ Modulation
560 -~/ Signal
1 ’
AMG080320171817MT

Note: The circuit performs well up to 100 kHz.
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Figure 28. Adjustable output voltage with temperature compensation

Vio—  L78M

Vo = Vxx (1+Ro/Rq) + Ve

BC153

T 1L,

AMG080320171818MT

Note: Q is connected as a diode in order to compensate the variation of the Q4 Vgg with the temperature. C allows a
slow rise time of the V.
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8 Package information

In order to meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,
depending on their level of environmental compliance. ECOPACK specifications, grade definitions and product
status are available at: www.st.com. ECOPACK is an ST trademark.

8.1 TO-220 (single gauge) package information

Figure 29. TO-220 (single gauge) package outline

E P

H1

'\ﬂ J

o
e
| - J1
Gate [ B
Note 9-10
b1 —
(x3)
NP N1 =
c
e . C
b (x3)
el
8174627_5
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Table 18. TO-220 (single gauge) mechanical data

“““
A

4.40 4.60

0.61 0.88

b1 1.14 1.70

c 0.48 0.70

15.25 15.75

10.00 10.40

e 2.40 2.70

el 4.95 5.15

F 0.51 0.60

H1 6.20 6.60

J1 240 2.72

L 13.00 14.00

L1 3.50 3.93
L20 16.40
L30 28.90

P 3.75 3.85

Q 2.65 2.95
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8.2 TO-220 (dual gauge) package information

Figure 30. TO-220 (dual gauge) package outline

A
oP
”GATE" E F
Notes 9-10
AN o o
. H1
D
br | .
Sy
L30 :"Ear.:_

| \L‘1

| i

-— b (X3)

"GATE”
Notes 9-10

0015988_21_Type A
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Table 19. TO-220 (dual gauge) mechanical data

A 4.40 4.60
b 0.61 0.88
b1 1.14 1.70
c 0.48 0.70
D 15.25 15.75
D1 1.27
E 10 10.40
e 2.40 2.70
el 4.95 5.15
F 1.23 1.32
H1 6.20 6.60
J1 2.40 2.72
L 13 14
L1 3.50 3.93
L20 16.40
L30 28.90
oP 3.75 3.85
Q 2.65 2.95
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8.3 TO-220FP type A package information

Figure 31. TO-220FP package outline

A
H ——B—»
I
Dia — - —:—
|
I
L6
|
L2 L7
L3 6'9
|
L5 B
L A * -
' D
| | F1
|
L4 | | F2
|
I I
sTl L/ -
F E
-G 1
G

7012510_type_A
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Table 20. TO-220FP package mechanical data

“““
4.6

A 44
B 25 2.7
D 25 2.75
E 0.45 0.7
F 0.75 1
F1 1.15 1.70
F2 1.15 1.70
G 4.95 5.2
G1 24 2.7
H 10 10.4
L2 16
L3 286 30.6
L4 9.8 10.6
L5 2.9 3.6
L6 15.9 16.4
L7 9 9.3
Dia 3 3.2
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8.4 DPAK (TO-252) package information

Table 21. DPAK (TO-252) mechanical data (type A)

_“-_
A

2.20 2.40
A1 0.90 1.10
A2 0.03 0.23
b 0.64 0.90
b4 5.20 5.40
c 0.45 0.60
c2 0.48 0.60
D 6.00 6.20
D1 4.95 5.10 5.25
E 6.40 6.60
E1 4.60 4.70 4.80
e 2.159 2.286 2.143
el 4.445 4.572 4.699
H 9.35 10.10
1.00 1.50
L1 2.60 2.80 3.00
L2 0.65 0.80 0.95
L4 0.60 1.00
R 0.20
V2 0° 8°
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Figure 32. DPAK (TO-252) package outline A

T "GATE” Note 6
£ A

2 THERMAL PAD
b4 ¢

L2 _“% / _ ; /[:;E;;

Note 7 B
! b(2x)

———e# R

<—97—>

SEATING PLANE

AZ

025 GAUGE PLANE
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Table 22. DPAK(TO-252) mechanical data (type E)

“““
A 218

2.39
0.13
b 0.65 0.884
b4 4.95 5.46
c 0.46 0.61
c2 0.46 0.60
D 5.97 6.22
D1 5.21
E 6.35 6.73
E1 4.32
e 2.286
e 4.572
H 9.94 10.34
1.50 1.78
L1 2.74
L2 0.89 1.27
L4 1.02
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Figure 33. DPAK (TO-252) package outline E

E A

2 THERMAL PAD

b4 c

-~ F1 ——
L2
i /
|
D1
| D |
H o 14 dP iy
/]
[T LT ]l )) L'_l
! b(2x)
el
el
C
SEATING PLANE.
A2 f
L1
L
0,508 GAUGE PYANE
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Table 23. DPAK (TO-252) mechanical data type |

“-_“
A

2.20 2.30 2.38
A1l 0.90 1.01 1.10
A2 0.00 - 0.10
b 0.77 - 0.89
b1 0.76 0.81 0.86
b2 0.77 - 1.10
b3 5.23 5.33 543
¢ 0.47 - 0.60
c1 0.46 0.51 0.56
c2 0.47 - 0.60
D 6.00 6.10 6.20
D1 5.25 5.40 5.60
E 6.50 6.60 6.70
E1 4.70 4.85 5.00
2.286 BSC
H 9.80 10.10 10.40
1.40 1.50 1.70
L1 2.90 REF
L2 0.90 - 1.25
L3 0.51BSC
L4 0.60 0.80 1.00
L5 0.90 - 1.50
L6 1.80 BSC
o 0° - 8°
o1 3° 5° 7°
02 1° 3° 5°

DS0425 - Rev 24 page 33/45




L78M
DPAK (TO-252) package information

J

Figure 34. DPAK (TO-252) package outline |

ce

L3

-
AL

D1

E_
n
-]
L4 M
LS
/9/

PLATING
BASE

METAL bl

L3

cl

—~

,_
r
b
A2

SECTION C-C

Table 24. DPAK footprint data

Values

I S S

A 6.70 0.264
B 6.70 0.64
C 1.80 0.070
D 3.00 0.118
E 1.60 0.063
F 2.30 0.091
G 2.30 0.091
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Figure 35. DPAK footprint recommended data

DS0425 - Rev 24 page 35/45




L78M
DPAK packing information

3

8.5 DPAK packing information
Figure 36. DPAK tape
10 pitches cumulative
tolerance on tape +/- 0.2 mm
Top cover PO : D P2

[/ T
® 000 ® OO0 —EL

For machine ref. only A0 P1 D1

including draft and

radii concentric around B0 >
User direction of feed

jma
jmal

’ Bending radius
User direction of feed

AM08852v1
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REEL DIMENSIONS

Figure 37. DPAK reel

40mm min.

Access hole

At slot location

B
D
C
\\\%
Full radius Tape slot
in core for

A0

BO
B1
D
D1
E
F
Ko
PO
P1
P2

—

DS0425 - Rev 24

tape start 25 mm min.

width

G measured at hub

AMO8851v2

Table 25. DPAK tape and reel mechanical data

Tape

6.8 7

10.4

15
15
1.65
7.4
2.55
3.9
7.9
1.9
40
0.25
15.7

10.6
121
1.6

1.85
7.6
2.75
4.1
8.1
21

0.35
16.3

- Z2 & O O w >»

330

1.5
12.8 13.2

20.2
16.4 18.4

50
224
Base qty. 2500
Bulk qty. 2500
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8.6 IPAK package information

Figure 38. IPAK package outline

Lz

b2 (3x) H
b (3x)
V1

Al

B5

0068771 _K
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Table 26. IPAK mechanical data

_““
A

2.20 2.40
A1 0.90 1.10
b 0.64 0.90
b2 0.95
b4 5.20 5.40
B5 0.30
c 0.45 0.60
c2 0.48 0.60
6.00 6.20
6.40 6.60
e 2.28
el 4.40 4.60
H 16.10
L 9.00 9.40
L1 0.80 1.20
L2 0.80 1.00
V1 10°
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9 Ordering information

Table 27. Order code

Order codes

I —
T0-220 (single gauge) | TO-220 (dual gauge) | TO-220FP mm

L78MO5ABV L78MO5ABV-DG L78MOSABDT-TR
L78MO5ACDT-TR
L78M05CV L78MO05CV-DG L78MO5CP = L78M05CDT-TR | L78MO05CDT-1 5V
L78MOGABDT-TR 6V
L78MO6CDT-TR 6V
L78MO8ABDT-TR 8V
L78M08CV L78M08CV-DG L78MO8CDT-TR 8V
L78MO9ABDT-TR 9V
L78M09CV L78M09CV-DG L78MO9CDT-TR 9V
L78M10ABDT-TR 0oV
L78M12ABDT-TR 12V
L78M12ACDT-TR 12V
L78M12CV L78M12CV-DG L78M12CDT-TR 12V
L78M15ABV L78M15ABV-DG L78M15ABDT-TR 15V
L78M15CV L78M15CV-DG L78M15CDT-TR 15V
L78M24ABDT-TR 24V
L78M24ACDT-TR 24V
L78M24CV L78M24CV-DG L78M24CDT-TR 24V
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”") reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2020 STMicroelectronics — All rights reserved
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