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TA78L005AP ~ TA78L015AP

BIPOLAR LINEAR INTEGRATED CIRCUIT

SILICON MONOLITHIC

THREE TERMINAL POSITIVE REGULATORS

5V, 9v, 12v, 15V

. Suitable for TTL, DTL, HTL,

Internal Short-Circuit Current Limiting

. Internal Thermal Overload Protection

C-MOS Power Supply

. Maximum Output Current of 150mA (Tj=250C)

. Available in the Plastic TO-92MOD Package

MAXIMUM RATINGS (Ta=25°C)

Unit

Q.7 5 MAX

51 MAX,

82MAX

1.0MAX

0.6 OMAX,

1.0
2.2 MAX
10.5MIN

in mm

1. INPUT
CHARACTERISTIC SYMBOL RATING UN?EJ 2. OUTPUT
GV =1V 3 J‘ 3. COMMON
Input Voltage VIN v | JEDEC TO—92MOD
BIAJ -
Power Dissipation Pp 800 mW || TOSHIBA 5—5
Operating Temperature Topr -30~75 °c
Storage Temperature Tstg -55~150 °
EQUIVALENT CIRCUIT
- 1) INPUT
Q12
k\_ Q13
s
—q " Q1
2e Qs r( % 3 23
z1 c =t =
K ” . if }‘W/Qm @ OUTPUT
=% R
' {&9 F o
Q2 Qg
Q
e =3
@ COMMON
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TA78L005AP ~ TAT8LO15AP

TA78LO05P/AP  ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, Vin=10V, Igyr=40mA, Cyy=0.334F, Coyr=0.l4F, OOC<Tj <125%¢)

TEST
- TA78LO0SAP
g?éRACTERIS SYMBOL |CIR- TEST CONDITION UNIT
CUIT MIN.|TYP.|MAX.
Output ._5c0
Voltage VouT 1 T3=25"¢C 4.8 5.0 |5.2 v
Ilkzpz;ati n Reg.line 1 Tj=25°C 7.0 £ViN <20V - 55 {150 mV
g ° 8.0 LVINL20V - | 45 [100
;Zailatio Reg.load| 1 Tj=25oC 1.0mALIouT<L100mA | — 11 | 60 v
& " 1.0mALIouT<40ma | - |5.0 | 30
7.0VLVINZL20V
= "IN ’ 4.75| - |s.25
Output 1.0mA LIoyuT L40mA
VouT 1 \Y
Voltage V=10V
IN > 4.75) - }5.25
1.0mA L IQuT £70mA
N .= o -
gziszﬁint g 1 Ty=25 g 3.1 (6.0 A
Tj=125°C -1 - |s.5
Quiescent 8.0V LVINL 20V - - |1.5
Current 41 1 < IN< mA
Change 1.0mAZL IoUuT £40mA - - {0.1
Output Noisel g, 1 |Ta=25°C, 10HzZ f £100kHz - 40| - | av
Voltage
\Y mV
Long Term 4VouT -
i1 1 - 12 = 1.0
Stability /At KHrs
Ripple RR 2 |£=120Hz, o 41| 49| - | aB
Rejection 8.0VLVIN £18V, Tj=25C
v -
Dropout IVIN 1 Tj=25°C - 1.7 - \'
Voltage Voul
Average
Temperature o
Coefficient TCyo 1 | IoyT=>5mA - | -0.6 - mV/ C
of Output
Voltage
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TA78LO0SAP ~ TA78LO15AP

TA78L009P/AP  ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, VyN=15V, Igyr=40mA, CiN=0.334F, Coyr=0.14F, O°C<Tj <125°C)

TEST
g?éRACTERIS_ SYMBOL |CIR- TEST CONDITION TA78LO09AP UNIT

CUIT MIN. | TYP. | MAX.
Output _ne0
Voltage VouTt 1 |Tj=25"¢C 8.64(9.0 (9.36] V
;sziation Reg.line| 1 Tj=25oC 11.4V VN L24V - 80 | 200 v

8 12V LV R £L24V - | 20 |160
Z -

;Zailation Reg.load| 1 Tj=25°C 1.0mA £LIgyT<«< 100mA 17 90 oV

g 1.0mA<LIgyr<40mA | - [8.0 | 45

11.4VLVIN L24V 8.55| - 9.45
Output 1.0mAL IgyT«L 40mA
Vout 1 v
Voltage -
Vin=15v, 8.55| - |[9.45
1.0mA LIgyT«L 70mA

< = o -

giesert | | 2 mfe vzfes] o,
Tj=125°C - - 6.0

Quiescent 11.5V.2 Vi< 26V - -
Current 41p 1 < TIN< mA
Change 1.0mA LIoyT £40mA - - lo.
Output Noise e _ _
Voltage VNO 1 |Ta=25C, 1OHz<ZLf £L100kHz 65 nv
Long Term 4VouT w
Stabilit A N S i M

J t KHrs
Ripple f=120Hz,

. RR 2 -
Rejection 12VLVIN L24V, Tj=25°C 36 | 44 dB
Dropout 1ViN- o

1 {T§=25"C - |17 - v
Voltage Vour |
Average
Temperature °
Coefficient TCyo 1 |Ioyr=>5mA - 10.85 - pv/°C
of Output
Voltage
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TA78L005AP ~ TA78LO15AP

TA78L0OT2P/AP  ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, ViN=19V, Igyr=40mA, CiN=0.33#F, Cour=0.1#F, 0°C<T:-| <125%C)

— TEST P
g?ﬁRACTERIS SYMBOL |CIR- TEST CONDITION TA78LO12AP | gy
CUIT! MIN.| TYP.] MAX.
Output ._9c0 2| 12 v
Voltage VouT 1 |13=25"C 11.5 1 .5
. - 1 250
II{npu; i Reg.line 1 Tj=25°(‘ 14.5VLVINE 27V 20 3 mV
egulation 16VéVINéZ7V - 100 200
toadlation Reg.load| 1 |T3=25°C 1.0mA £Ioyr<100mA [ - | 20|100| o
bl 1.0mALIguT<40mA | - | 10| 50
1[6.5VéVINéZ7V, 11.4] - 12.6
Output 1.0mA LIgyT< 40mA
VouTt 1 v
Voltage V=19V
IN > 11.4 - | 12.4
1.0mAL IpyT £L70mA
s = o -
g:iizf\int Ig 1 T4=25 g 3.2 | 6.5 mA
Tj=125 C - - 6.0
Quiescent 16VLVy £27V - | -
Current 41g 1 <IN mA
Change 1.0mA £IoyT L40mA - -
Output Noisel 1 | Ta=25°C, 10HzZ £ £100kH - | so| - v
Voltage NO a ’ et < z “
Long Term ‘%SEE// 1 - | 24 - ?S%TO
Stability 4t KHrs
Ripple RR o | £-120Hz, o 36| 41| - | aB
Rejection 15VLVINL 25V, Tj=25C
Dropout IVIN- ._»cO _ _
Voltage Vorl| L |TTBC 1.7 v
Average
Temperature °
Coefficient TCyo 1| Ioyr=5mA - F1.0] - |mVv/°C
of Output
Voltage
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TA78L005AP ~ TA78LO15AP

TA78L015P/AP  ELECTRICAL CHARACTERISTICS

o
(Unless otherwise specified, Vyy=23V, Igyr=40mA, Cyn=0.33#F, CoyT=0.1«F, O°C<:Tj<<125 C)

- TEST TA78LO15AP
CHARACTERIS-| gympoL | cIR- TEST CONDITION UNIT
TIc CcUIT mIn.| Tvp.| Max.
Output .—»c° W 1 15 v
Voltage VouT 1 |T3=25"¢C 14. 5 .4

SV LVn £ - |130] 300
;“P“E . Reg.line| 1 |Tj=25°¢|L/-SVEVINS3OV oV
egulation 20V £V £L30V - | 110 250
. - 150
road Reg.load| 1 [T1j=25°c|L-OmA <IoyT<100mA 251130 4y
egulation 1.0mA LIoyr<L40ma | - | 12| 75
17'5Vj§VINéi3°V’ 14.25 - [15.79
Output Vour L 1.0mAL IgyT< 40mA v
Voltage VIN=23V, 14.28 - [15.73
1.0mAL IouT < 70mA
[e]
Quiescent T3=25C - 3.3 6.5
Current Is 1 . [5) mA
T3=125°C - - | 6.0
Quiescent 20V LV N L30V - - 1.5
Current 41 1 L
Change 1.0mA £LIguT<L 40mA - - ]o0.1
Output Noise _5cO _ _
Voltage VNo 1 |Ta=25"C, 10Hz<LfL100kHz 90 Vv
Long Term 4VouT 1 o 30 _ TXI/O
Stability A Kirs
Ripple RR 2 | F=120Hz, o | 36| 40| - | aB
Rejection 18.5V£VIN£L28.5V, Tj=25C
Dropout | Vin- ._9c0 _ _
Voltage 1] T15=25"C 1.7 \
Vour !
Average
Temperature o
Coefficient TCyo 1 | Igyr=5mA - 1.3 - mv/ C
of Output
Voltage
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TA78LO0SAP ~ TAT8LO15AP

TEST CIRCUIT

1. Vour, Reg.line, Reg.load, Voyr, I, 4IB, VNO» 4Voyt/4t, VIN-VouT!, TCvo

NOISE
METER
FILTER

10Hz~ k3o

DUT

m
w

I+
©
o)
o

«
I
Q33uP
4|

H

ei=1Vp—p £=30cm 4 -
f=120Hz 0SCILLOSCOPE

oot _ _

0 L ==
0= 0
S o o1
RR = 20[05;—-6 (aB)
o

DUT

aiwr ()
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TA78L005AP ~ TA78LO15AP

Pp MAX — Ta

0.8 ~J
=
(o]
- \
&~ a6 ~J
A
- N
w
w
- <
A= 04
5 A
= =
(o]
A Q
bl
<
=
0
0 20 40 60 80 100
AMBIENT TEMPERATURE Ta (C)
Vour — VIN
8.0
= TA78LOOSAP
~ Voyr=5.0V
g sof T4=25°C
(=]
=
\
= &
= o
E 4.0 P Tonn
A N 40mA
=] 40
> IoyT=100mA
= 2.0
=]
&
=
=
° o
0 2.0 4.0 60 80 100
INPUT VOLTAGE Viy (V)
Vout — Iourt
80
S
Z
5 &0
(=]
>
3]
E 4.0 >
é (o) ) $—
> «® «
e 20 n
& &
=
2
8 I
% 50 100 150 200 250
OUTPUT CURRENT Igyr (mA)
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IVpN—Vour: (V)

DROPOUT VOLTAGE

1p (ma)

QUIESCENT CURRENT

IVin—Vour!) — Tj;
2.5
2.0
= IoyTr=70mA
l‘\ [ —t———— IOUT=40mA
. i
Ioyr=10mA™]
1.0
Q5
0
0 25 50 75 100 128
JUNCTION TEMPERATURE Tj cC)
Ip — ViIN
80
40 —
e
30 r
20 ’ TA78LO0SAP
’ VouT=5.0V
1.0 IoyuT=40mA
JI TI=25°C
1 4
cO 10 20 30 40

INPUT VOLTAGE VN (V)
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This Materi al

TAT8LO0SAP ~ TA78LO15AP

APPLICATION CIRCUIT

(1) STANDARD APPLICATION

D1
Rgp
VIN o—wv——@ 2 1+ Vour
& TA78 LXXXAP &
34 1l
[ -T
9 (;) a

(2) A.

CURRENT BOOST VOLTAGE REGULATOR

VIN

v

]

Ry

2 Vour

—ut

Q.334F
A
g
b
O.J..IIIF

ViN

Protection Diode

High speed diode D1 should be
connected as shown in the figure
if the condition VIN<VoyT
might occur by surge voltage or
power supply ON/OFF.

D] :

Power Limiting Resistor

For large VN, resistor Rgp is
needed to limit IC power
dissipation.

Rgp :

Heat sink is needed for Q1
VBE1L
R1=13 MAX

where, VBEl : VBE of external

transistor Q1

(3) CURRENT REGULATOR

AL IB MAX : Quiescent current of IC
B. SHORT-CIRCUIT PROTECTION
Ree
N/
i D aressoone [ @ our
E__ E== ;L where, Igc : Short-Circuit
2T (%) a3 current
ViN 2
TA78LXXXAP
) = v
Y = YOUT
2 @ Loyt R + 1
S
l =0 IoyT
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TA78L0O0SAP ~ TA78LO15AP

(4) VOLTAGE BOOST REGULATOR

— VIN
VIN o—{1 2 -0 V, o—{1 2) o V
TA78LXXXAP [~ out ‘TA78LXXXAPTN" ouT
=3 <
B 3 B —3
) Q = =
54 @ 13 gl ®) 15
2= = = L
=} . < =] o - To
vz L3 A F8
~ ~

v of IC
Vour=Vz+VouT(of IC) VOUT=R2(IB-%—)) + VouT(of IC)

A little current in resistor R
is needed.

(5) NEGATIVE REGULATOR

: %U " : TA78LXXXAP @.?T_—o
7 B+ @ i ~Vour

(6) POSITIVE AND NEGATIVE REGULATOR

+

44
"

Q33 4uF

(.

; TA78LXXXAP

Q.334F

LA
:
:

Q33uF
36

L] L

—Vout
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TA78L005AP ~ TA78LO15AP

PRECAUTIONS FOR USE

When a high voltage exceeding 10V beyond the fixed output voltage (TYP.
Value) of IC is applied to the output terminal of IC, the IC may be
destroyed. In such a case, it is advised to prevent an excessive
voltage from being applied to the IC by connecting a zener diode
between the output terminal and the GND. In the current boost circuit
as shown in Example (2) of Application Circuits, an input voltage may
be suddenly applied to the output terminal of IC in the form of steps,
and that in case of light load, an excessive voltage may be transiently
applied to the output terminal of IC.

Great care should be taken to this matter. In this case, in addition to
the above, it may become necessary to consider such a countermeasure as
replacing the output capacitor with a capacitor of larger capacitance,
or as R1 (resistor for IC bias current) or bypass is replaced with a
resistor of smaller resistance according to circumstances, or as the

input voltage is gradually raised.
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