BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

TA78L05F ~TA78L24F

o 5V, 6V, 8v, 9v, 10V, 12v, 15V, 18V, 20V, 24y
3-TERMINAL POSITIVE VOLTAGE RECULATORS

* Best suited to power supply for TTL/C? MOS.
* No external part needed.

* Built-in thermal protective circuit.

* Max.

output current 150mA. (Tj= 25°C)

* Packaged in POWER MINI.

Unit in mm

+0.08 4
0.4-0,05

0.4+0.05

2 3 1
MAXIMUM RATING (Ta= 25°C)
1. INPUT
CHARACTERISTIC SYMBOL RATING UNIT 2. OUTPUT
3. COMMON(CASE)
Input (5V A 15V) Vix 35 v
Voltage (18V~ 24V) VIN 40 v JEDEC
EIAJ
Power Dissipation Pp 500 mW TOSHIBA cunp
Operating Temperature Topr ~30 v 75 °C
Storage Temperature Tstg =55 ~ 150 °C
EQUIVALENT CIRCUIT
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TA78LOSF ~ TA78L24F

ELECTRICAL CHARACTERISTICS
(VIN =10V, IouTt =40mA, CIN =0.33uF, Cour =0.1uy%, 0°C <Tj <125°C)

EST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN TYP MAX UNIT
CUIT
Output Voltage VouT 1 Tj=25°C 4.75 5.0 [5.25 v
7.0V \ 20v - 55 150
Input Regulation| Reg Line| 1 |r.-25°C £ VIN = v
J 8.0V £ Vyy £ 20V - | 45 | 100
1.0mA < T < 100mA - 11 60
Load Regulation | Reg Load| 1 |Tj=25°C QUL m
1.0mA £ Igyp < 40mA - | s.0| 30
7.0V ¢ V < 20V
= IN= ’ 4.65| - |5.3
1.0mA ¢ Igpr £ 40mA
Output Voltage Vourt 1 v
\Y =10v
IN ’ 4.65 - 5.3
1.0mA ¢ IOUT < 70mA
Quiescent Ty =25°C - 3.1 [6.0
Iy 1 mA
Current T4 =125°C - - |s5.5
AL . 2 . -
Quiescent B 1 8.0V g Vyy g 20V 1.5 mA
Current Change Alg 1 {1.0ma s Igyr s 40mA - - 0.1
Output Noise
Voltage Vro 1 |Ta=25°Cc, 10Hz ¢ f g 100kHz - 40 - uv
Long Term Aoyt 1 - 12 _ mv/
Stability /At 1.0kHrs
{ s i f =120Hz
Rlp?leREJECtlon RR 9 . 41 49 _ 4B
Ratio 8.0V ¢ Vyy s 18V, Ty =25°C
Dropout Voltage |VIN_ 1 Ts =25°C - 1.7 - v
Vour| J
Average Tempera-
ture Coefficient Tevo 1 | Toyr =5mA - | -0.6 - |mv/°C
of Output Voltage|
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TA78LOSF ~ TA78L 24F

ELECTRICAL CHARACTERISTICS

(Viy =11V, Igyr =40mA, Ciy =0.33uF, Coyr =0.1pF, 0°C <Tj <125°C)

This Materi al

TEST
CHARACTERISTIC SYMBOL SIIJ%E‘ TEST CONDITION MIN TYP MAX UNIT
Output Voltage Vour 1 Tj=25°C 5.7 6.0 6.3 v
. 21v - .
Input Regulation| Reg Line| 1 |p._p5°¢ 8.1V < Viy < >0 150 mv
J OV < Vpy s 21V - | 45 | 110
1.0mA g Igyr s 100mA - 12 70
Load Regulation | Reg Load| 1 T4§=25°C * v
1.0mA < Tgyp < 40mA - | 5.5 35
8.1V ¢ V < 21v
IN ' 5.58 | - | 6.42
1.0mA £ IgyT £ 40mA
Output Voltage Vour 1 v
Vo, =11v
N ; 5.58| - | 6.42
1.0mA £ Igyr £ 70mA
Quiescent I L Ty =25°C - 3.1 | 6.0 .
Current B T; =125°C - - 5.5
3 .
AL - -
Quiescent B 1 [9.0V g Vyy < 20V LS|
Current Change Alg 1 1.0mA < Igyp £ 40mA - - 0.1
Output Noise Ta =25°C
v 1 - - v
Voltage NO 10Hz g f g 100kHz 40 *
Long Term Moyt 1 _ 14 _ mV/
Stability /bt 1.0kHrs
RippleRejection f =120Hz
R ‘Z?o ] RR 2 N 39 47 - dB
a 9.0V < Vry £ 19V, T; =25°C
Dropout Voltage IVIN_ 1 T; =25°C - 1.7 - v
Vour| J
Average Tempera-
ture Coefficient| Tgyg 1 [Igyy =5mA - |97 = |mv/°cC
of Qutput Voltage
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This Materi al

TA78LOSF ~TA78L24F

ELECTRICAL CHARACTERISTICS

(Viy =14V, Igyt =40rA, Cry =0.33uF, Coyp =0.1uF, 0°C <Tj <125°C)
TEST
CHARACTERISTIC SYMBOL CIR~ TEST CONDITION MIN TYP MAX UNIT
CUIT
Output Voltage Vour 1 Tj=25°c 7.6 8.0 | 8.4 v
10. < - 2 7
Input Regulation| Reg Line 1 T.=25°C oV s Viy £ 23V 0 175 mV
11V £ Vyy £ 23V - 12 | 125
1.0mA g 1 < 100mA - 15 80
Load Regulation | Reg Load| 1 T.=25°C OuT mv
1.0mA £ Toyr € 40mA - 7.0 40
10.5V ¢ v < 23V.
= IN= 7.44 | - 8.56
1.0mA g Igyp £ 40mA
Output Voltage Vout 1 v
Viyg = 14V,
7.44 - 8.56
1.0mA £ Igpp £ 70mA
_ o
Quiescent I 1 Ty =25%C - 3.1 6.5 A
Current B Ty =125°C - - 6.0
A1 11v 2 Vv < 23V - - 1.5
Quiescent B ! = "IN = mA
Current Change Alg 1 |[1.0mA g Igyr < 40ma - - 0.1
. Ta=25°C,
Output Noise o 1 _ 60 _ uv
Voltage 10Hz ¢ f g 100kHz
Long Term SVour . _ 20 _ | v/
Stability /At 1.0kHrs
i i i f =120Hz
ﬁlp?le Rejection RR 5 ‘ . 37 45 _ 4B
atio 12v < VIN s 23V, r1] =25°C
[Vin- .
Dropout Voltage 1 Ty =25°C - 1.7 - \
Vourl|
Average Tempera-
ture Coefficient| Tgyg 1 |Toyr =5mA - | -0.8] - [|mv/°C
of Output Voltage
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TA78L0SF ~ TA78L24F

ELECTRICAL CHARACTERISTICS
(VIN =15V, Tout =40mA, CIN =0.33uT, Coyr =0.1uF, 0°c <Tj <125°C)

TEST
CHARACTERISTIC SYMBOL SI‘LJ{IZE TEST CONDITION MIN TYP MAX UNIT
Output Voltage VouTt 1 Tj=25°C 8.55| 9.0 9.45 v
11.4V < < 24 -
Input Regulation| Reg Line| 1 T.=25°C < VIN £ v 80 200 mVv
12v £ Viy s 24V - 20 | 160
1.0mA £ Igyp £ 100mA - 17 | 90
Load Regulation | Reg Load| 1 |[T.=25°C my
J 1.0mA £ Ipyr £ 40mA - 8.0 45
11.4V ¢ V < 24V :
= CIN = T 8.37{ - |9.63
1.0mA £ Igyp £ 40mA
Output Voltage \ 1 \
ouT vy = 15V,
8.37 - 9.63
1.0mA g Igpr < 70mA
Quiescent I 1 Tj =25°C - 3.2 6.5 A
m.
Current B Tj =125°C - - 6.0
. oL 1 {12V gV €24V - - 1.5
Quiescent B sV EVIN £ . A
Current Change 0l 1 {1.0mA g Iggr s 40mA - - 0.1
Output Noise v 1 Ta =25°C v
Voltage NO 10Hz < f £ 100kHz - 65 | - H
Long Term AVour 1 21 mv/
Stability /At N " |1.0kHrs
Ripple Rejection f =120Hz,
. RR 2
Ratio © 129 £ oy £ 24y, 75 =25°C 36 4 - a8
Dropout Voltage IVIN_ 1 T: =25°C - 1.7 - v
Your| ]
Average Tempera-
ture Coefficient Tcvo Lo Igyp = 5mA - |-0.85| - mv/°C
of Qutput Voltage

This Materia
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TA78LOSF ~ TA78L24F

ELECTRICAL CHARACTERISTICS

(Viny =16V, Tgur =40mA, Cry =0.33uF, Copr =0.1uF, 0°C <Tj <125°C)

This Materi al

TEST
CHARACTERISTIC SYMBOL ((}:IIJII{E TEST CONDITION MIN TYP MAX UNIT
Output Voltage Vout 1 | Ty=25°C 9.5 10 | 10.5 A
12.5V s Viy 5 25V - 80 | 230
Input Regulation| Reg Line 1 T.=25°C oV
] 13V 5 Viy £ 25V - 30 | 170
1.0mA £ IOUT < 100mA - 18 90 v
Load Regulation | Reg Load| 1 T.=25°C m
J 1.0mA g Igyp < 40mA - | 8.5 45
12.5V ¢ V 25v,
s 'IN = 9.3 | - |10.7
1.0mA £ IgpgT £ 40mA
Output Voltage Vour 1 A
Viy =16V,
9.3 - 10.7
1.0mA £ IOUT FS 70mA
Quiescent 1 1 Tj =25°¢C - 3.2 6.5 "
Current B Ty =125°C - - 6.0
AT - -
Quiescent B 1 |13V < Vyy = 25V il N
Current Change Alg 1 1.0mA 5 Igyr < 40mA - - 0.1
i Ta =25°C
Output Noise Yyo 1 » _ 70 B nv
Voltage 10Hz £ f g 100kHz
Long Term AVoyr 1 - 22 _ mv/
Stability /At 1.0kHrs
RippleRejection RR 5 f =120Hz, 16 43 a8
Ratio 13V g Viy s 24V, T, =25°C -
Dropout Voltage V- 1 T. =25°C - 1.7 - v
P Vour| 3 ’
Average Tempera-
ture Coefficient Tcvo 1 Toyt = SmA - |-0.9 - |[mv/°C
of Qutput Voltage
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TA7T8LOSF —TA78L24F

ELECTRICAL CHARACTERISTICS
(Viy =19V, Igyr =40mA, Cpy =0.33uF, Coyp =0.1uF, 0°C <T4 <125°C)

TEST :
CHARACTERISTIC SYMBOL (CZII]FI{E TEST CONDITION MIN TYP MAX UNIT
Output Voltage Vour 1 Tj=25°C 11.4 12 112.6 v
14.5v < V < 27V -
Input Regulation| Reg Line| 1 T.=25°C = IN 120 | 250 oV
] 16V £ Viy s 27V - 100 | 200
1.0mA g Igyr s 100mA - 20 | 100
Load Regulation | Reg Load| 1 Tj=25°c mv
1.0mA < IOUT < 40mA - 10 50
14.5V ¢ Viy £ 27V,
11.16 - .
1.0mA < Igyr < 40mA 12.84
Output Voltage Vout 1 v
Vyy =19V,
11.16 - 12.84
1.0mA < Ioyt = 70mA
Quiescent 1 i Tj=25°C - 3.2 6.5 oA
B
Current T =125°C _ _ 6.0
AL - -
Quiescent B 1 16V < Vg < 27V 1.5 ma
Current Change Alg 1 1.0mA < Igyp £ 40mA - - 0.1
Output Nois Ta=25°C,
utpu e Vo 1 - 80 - uv
Voltage 10Hz £ f g 100kHz
Long Term oyt 1 2 mv/
Stability /At - ~ |1.0kHrs
RippleRejection f =120Hz,
Ratio RR 2 o 36 | w1 - dB
atio 15V £ VIN s 25v, Tj =25°C
[VIn- .
Dropout Voltage 1 Ty=25°C - 1.7 - v
Vour|
Average Tempera-
ture Coefficient| Tgyq 1 | Igyr =5mA - -1.04 - |mv/°C
of Output Voltag
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TA78LOSF —~ TA78L24F

ELECTRICAL CHARACTERISTICS
(V1N =23V, Igpr =40mA, Cip =0.33uF, Coyr =0.1uF, 0°C <Ty <125°C)

TEST
CHARACTERISTIC SYMBOL g%}%% TEST CONDITION MIN TYP MAX UNIT
Output Voltage Vour 1 [T3=25°C 14.25 15 115.75 v
17.5 v -
Input Regulation| Reg Line 1 Tj=25°C Vs Viy £ 30V 130 300 mV
20V < Vin s 30V - 110 250
1.0mA < Toyp < 100mA - 25 150
Load Regulation | Reg lLoad| 1 Tj=25°C mV
1.0mA g Toyp < 40mA - 12 75
17.5V < VIN < 30V,
1.0 4 13.95 - [16.05
Output Volt v 1 " - Tour - 40m v
utpu oltage oUT
Yoy =2, 13.95
. . . 6.05
1.0mA £ IpygTr £ 70mA I
Quiescent 1 1 T =25°¢C - 3.3 6.5 A
Current B .= °
TJ 125°C - - 6.0
AL - -
Quiescent B 1 |20V £ vy s 30V 1.5 -
Current Change Alg 1 11.0mA < Iggp < 40mA - - jo.1
Output Noise v 1 Ta =25°C v
Voltage NO 10Hz ¢ f < 100kHz - 90 - s
Long Term Aoyt 1 _ 30 _ mv/
Stability /bt 1.0kHrs
Ripple Rejection f =120Hz
s J RR 2 ° 34 40 - dB
Ratio 18.5V s Viy £ 28.5V, T3 =25°C
VIN-
Dropout Voltage 1 T. =25°C - 1.7 - v
Vour| 3
Average Tempera-
ture Coefficient Tevo 1 |Tour =5mA N o - |mv/°C
of Output Voltage]
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TA78LOSF ~ TA78L24F

ELECTRICAL CHARACTERISTICS

(VIN =27V, Iout =40mA, CiN =0.33uF, COUT =0.1luF, 0°C <Tj <125°C)

TEST
CHARACTERISTIC SYMBOL SIII{— TEST CONDITION MIN TYP MAX UNIT
ULT
Output Voltage Vour 1 Tj=25°C 17.1 18 18.9 v
21.4V 2 V < 33V -
Input Regulation| Reg Line| 1 T.=25°C = 'IN = 32 325 mv
J 22V g Viy g 33V - 27 275
o 1.0mA < IgyT £ 100mA - 30 170 my
Load Regulation | Reg Load| 1 |Tj=25°C
1.0mA < IOUT < 40mA — 15 75
21.4V < Viy £ 33v,
16.74 - 19.26
1.0mA ¢ Iour = 40mA
Output Voltage Vour 1 v
Viy =27V,
) 16.74 - 19.26
1.0mA < IOUT < 70mA
Quiescent 1 1 Ty =25°C - 3.3 | 6.5 A
Current B T; =125°C - - | 6.0
AL - -
Quiescent B 1 22V g VN & 33V 1.5 mA
Current Change 01y 1 |1.0mA £ Igyr £ 40mA - - 0.1
Output Noise Ta =25°C
V. 1 - _ v
Voltage NO 10Hz < f < 100kHz 150 H
Long Term Yoyt 1 _ 45 N mV/
Stability /At 1.0kHrs
i Reiecti f =120Hz,
Rlpl?le ejection RR 5 . 32 18 _ 4B
Ratio 23V ¢ vy g 33V, Ty =25°C
Vin- o
Dropout Voltage 1 T3 =25°C = 1.7 e v
Vour|
Average Tempera-
ture Coefficient| Tgyg 1| Igyr =5mA - | -1.5| - |mv/°C
of Output Voltage]
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TA78LOSF ~ TA78L24F

ELECTRICAL CHARACTERISTICS

(Viy =29V, Igyp =40mA, Cry =0.33uF, Coyp =0.1nF, 0°C <Tj <125°C)
TEST
CHARACTERISTIC SYMBOL SI}%— TEST CONDITION MIN TYP MAX UNIT
UIT
Output Voltage Vour 1 Tj=25°C 19.0 20 21.0 v
Input Regulation| Reg Line! 1 |7T..25°¢ 23.5V 5 VN £ 35V - 33 330 my
J 24V g Vg s 35V - 28 285
1.0mA < Igyy £ 100mA - 33 180 v
Load Regulation | Reg Load| 1 |Tj=25°C n
1.0mA £ Igyr s 40mA - 17 90
23.5v s VIN < 35v
18.6 - 21.4
1.0mA g Igyr < 40mA
Output Voltage Vour 1 v
Vin =29V,
18.6 - 21.4
1.0mA £ Togr & 70mA
. T; =25°C -
8ui::§$nt Iy 1 j - 3.3 6.5 A
u T =125°C - - 6.0
AL
Quiescent B 1 |24V £ vy £ 35V - - s
Current Change Alg 1 1.0mA g Igyr € 40mA - - 0.1
Output Noise Ta =25°C,
V. 1 - - v
Voltage NO 10Hz ¢ f g 100kHz 170 .
Long Term AVOUT 1 - 49 - mv/
Stability /At 1.0kHrs
RippleRejection =120Hz,
25V ¢ V < 35v, T. =25°C
= "IN = ]
Dropout Voltage |VIN— 1 T 25°C 1.7 v
Vour| J |
Average Tempera—
ture Coefficient Tcvo 1 IoyT = SmA - -1.7 - mv/°C

of Output Voltage

This Materia
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TA78LOSF ~ TA78L24F

ELECTRICAL CHARACTERISTICS

(VIN =33V, TouT =40mA, CiN =0.33uF, Cout =0.1lp¥, 0°C <Tj <125°C)
TEST
CHARACTERISTIC SYMBOL gI%— TEST CONDITION MIN TYP MAX UNIT
UIT
Output Voltage Vour 1 Tj=25°c 22.8, 24 | 25,2 v
Input Regulation| Reg Line| 1 T§=25°C 27.5V £ Viy £ 38V - 35 ] 350 -
28V < Vyy < 38V - 30 | 300
1.0mA < 1 < 100mA - 40 | 200
Load Regulation | Reg Load| 1 T3=25°C ouT wv
1.0mA £ Igyp < 40mA - 20 | 100
27.5V < V < 38v,
= VIN = 22,32 - | 25.68
1.0mA 5 Igyy < 40ma
Output Voltage Vour 1 v
Vin =33.V,
22. 32 - 25.68
1.0mA = Igyp < 70mA
Quiescent I 1 Tj =25°C - 3.5 6.5 A
Current B T4 =125°C - - 6.0
AL - -
Quiescent B 1 |28V 2 viN £ 38V 1.5 nA
Current Change Alg 1 1.0mA £ Igyp £ 40mA - - 0.1
Output Noise Ta =25°C
Vv 1 - - v
Voltage NO 10Hz £ f £ 100kHz 200 "
Long Term oyt ) - 56 - mv/
Stability /bt 1.0kHrs
El;tn?le Rejection RR 2 f =120Hz, 31 35 N dB
atto 29V g Viy < 39V, T, =25°C
= J
Dropout Voltage VIn- I |T; =25°C 1.7 v
Vourl J ’
Average Tempera—
ture Coefficient Tcyo 1 TOUT = 5SmA - -2.0 - mv/°C
of Qutput Voltage]
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TA78LOSF ~ TA78L24F

TEST CIRCUIT

1. Voyr, Reg.line, Reg.load, VouT, Ip, 418, Vno» AVour/ 4t, |VIN-Vour|. TCvo

V1

et =1Vp_
=120z

£=30cm

©
Q.I3UF
b

]

FILTER NOLSE
10 _100F=3—0 ¢ [METER
Hz kHz

3__

20

0.33uf
=

0.1uF GD

0sC

}1—1
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TA78LOSF ~ TA78L24F

)
5 Pp MAX - Ta _ {Vin-Vour| - Ty
=
< 08 \\ 25
3 - -
(=) =
" ™. > 5.0 [ I =70mA
z 06 ] j; ~ ouUT
S R ] ToyT = 40mA
E 715 ——
a IoyT = 1.0mA
§ 0.4 g ouT
4 ; 1.0
= T
H oz e s
= .
2 3
A [
. | S
oS L 0
3 0 20 40 60 80 100 8 0 25 50 75 100 125
AMBIENT TEMPERATURE Ta (°C) JUNCTION TEMPERATURE T, (%)
Vour - Vin I - VIN
8.0 __F0
n <
- TA78LOSF E
g
o Vout = 50V n 40 —
560 1j=z2s5C = ]
e = I
| 5 o
. I ] K
o £
2 40 L 2 = ]
3 Toyr = 1OmA \% © o TA78LOSF
> Tour= ToyT= = / Vopr = 50V
B 40mA 100mA ﬁ
5 20 J 2 40 IoyT = 40ma
e & Ji . .
% 5 Tj=25C
0 ‘ ‘ = 0 J J L
0 2.0 4.0 6.0 8.0 10 0 10 20 30 40
INPUT VOLTAGE Viy (V) INPUT VOLTAGE vy (V)
Vour - Tour
8.0
=
o
560
=]
=
=
2
g 40 2 =
5] «@ R -
> —
[
g 2.0 s
o =
g .
8 |
i
°o 50 100 150 200 250

OUTPUT CURRENT Iggp (ma)
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TA78LOSF —TA78L24F

EXAMPLES OF TYPICAL CIRCUIT

(1) Example of Typical Circuit D; IC protective diode
e When surge voltage is applied to IC
™ output terminal or VIinN< Voyr at time
Rsp D1 of power On/OFF, always connect the
viy o—W—1 @__OVOUT high speed switching diode Dy.
e TA7BL ¥ x F . L
S 1 2 Rgp: Power limiting resistor
0 1
° -|— @ j- If Viy is too high, always connect
717 Rgp in order to reduce power
consumption of IC.
(2) A. Current boosting circuit
Q1 Use a required radiation plate for Q.
vin O \
R1 . F N\ R, < .VBEI_
WY &% Vout 1 = T MAX
3 TA78L < X F . '
27T }_}-" fz where, VBEI : Vgg of external transistor
o ] ;
pe ) Ig MAX: Max. bias current of IC
B. Current boosting circuit with output short-circuit protective circuit
Rge
Vin ©
h s
2sC T 1
1 @ —O Vour sc
&= TA78LX <F}| g where, Igg: Short-circuit
Y Y 1
2 - 0= ﬁ:? current
T
(3) Constant-current circuit
VIN {1 2 I = Your + 1
& TA78L X XF OouT R B
3 e
]
o
l @ -
< Iout
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TA78LOSF ~ TA78L24F

(4) Voltage boosting circuit

Vin
vy o—1—1) d O Vour o—1(1 © Vour
TA78LXXF TA78 XXF
B
g 3 23 L%
B = 3 = A
31 3 ST o L 3 3
3T _' 3T
(=]
> +
v zz g 2 Y/ zZ g
z = X
- —~

VOUT= VZ+ VOUT(Of IC)

Apply current of several
mA to R.

Vour (ofIC
VOUT= RZ(IB+~?1(—O——)) + VOUT(Of IC)

(5) Negative power supply

i Y
CE% n ] |
i + TA78LXXF
z 2 £
i 3 £
4 t[?) —
“T T
y O -Vour
(6) Positive/negative power supply
g ' @ K2/ O+Vour
4 TA78LX ~ F
T
g -3:: ii
3 I 2 @P °
SR )
L o8
i ;F I & | TA78LXAF =| X
i £ 2
© A
> ]— ) %) O]V
y O-Vour
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TAT8LOSF ~ TA78L24F

Precautions for Use

If high voltage in excess of output voltage (TYP. value) of 1IC

is applied to its output terminal, IC mayv be destroyed. 1In this case,
connect a Zener diode between the output terminal and GND to

prevent application of excessive voltage. 1In particular, in such

a current boosting circuit as shown in Application Circuit Example
(2), if input voltage is suddenly applied by stages and furthermore,
load is light, excessive voltage may be applied transiently to the
output termianl of IC. In such a case as this, it may become
necessary to increase capacity of output capacitor as appropriate,
use a smaller Rl (a resistor for bypassing IC bias current) or
gradually rise input voltage in addition to use of a Zener diode as

mentioned above.
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