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THREE TERMINAL POSITIVE VOLTAGE REGULATORS

Unit in mm

* % * *
5v, 6V, 8V, 9v, 10v, 12v, 15v, 18v, 20v, 24V o| 103MAX. gastoz
* Under development - _[]_ _5’,] '
£ 3l
Suitable for C-MOS, TTL, the other g Bl
Digital IC's Power Supply =
w
~
Internal Thermal Overload Protection
Internal Short Circuit Current Limiting g ‘ -
0 —
Output Current In excess of 1A 15 3
076 A
E‘ 254 254
2 .
2]
MBSy am—y
<
o,
(34
1. INPUT
2. OUTPUT
3, GND (CASE)
JEDEC TO—- 220AB
BIAJ §C —4a6
TOSHIBA 5~—10A

MOUNTING KIT Nu, AG75,
MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
TA78005AP
t 35
TA78015AP
Input Voltage iy v
TA78018AP
? : 40
TA78024AP
Power Dissipation  (Note) Pp 20.8 )
Operating Temperature Topr -304 75 °C
Storage Temperature Tstg ~55~150 °C

Note : Tc=25°C www.DataSheetdU.com
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TA78005AP ~TA78024AP

ELECTRICAL CHARACTERISTICS

(Vin=10V, Ipyr=500mA, 0°C§Tj§125°C)

TEST
CHARACTERISTIC SYMBOL |cIR- TEST CONDITION MIN. | TYP. |[MAX. |UNIT
) CUIT
Output Voltage Vout 1 T4=25°C, Ioy7=100mA 4.8 5.015.2 |V
7.0VSViy=2.5V - 3| 100
Input Regulation Reg.line 1 | T4=25°C mV
8.0V=VIN <12V - 1| 50 '
. SmA=IQuT=1.4A - 15| 100
Load Regulation Reg.load| 1 |Tj=25°C mV
250mA<Ioyur <750mA | - 5| s0
0 Vol v p | I-OvsVm=20v 4.75 5.25
utput Voltage OUT 5.0mA<Igyr =1.0A,Po S15W |+ o v
Quiescent Current Ig 1 T4=25°C, IouT=5mA - 4.2] 8.0 mA
i t
Juiescent Carrent 41 1 | 7.0vsviys2sv -l - {13 ma
Qutput Noise Ta=25°C, 10Hz =f =<100kHz
Voltage VNO 1 | 1oyT=50mA - 50| - | wv
_— . f=120Hz, 8.0V=ViN=18V
Ripple Rejection RR 1 ToyT=50mA, Tj=25°C 62 78 - dB
Dropout Voltage \'4») 1 IouT=1.0A, Tj=25°C - 2.0 - \
Short Circuit Current
Limit ISC 1 Tj=25°C - 1.6 - A
Average Temperature
Coefficient of = ° ° . . \
Output Voltage Tevo 1 | Tour=5mA, 0°C=Tj =125°C wiywr Data8h®pt4U.condeg
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ELECTRICAL CHARACTERISTICS (Viy=11V, Ioyr=500mA, 0°C=Tj=125°C)

TEST
CHARAGCTERISTIC SYMBOL |CIR~ TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Output Voltage Vour 1 |13=25°c, Ioyr=100mA 5.75 | 6.0 [6.25 v
= = -
Input Regulation Reg-line| 1 Tj=250C 8.0V=VIN =25V 4 120 mV
9V SVIN=13V - 2 60
< <1. -
Load Regulation Reg-load 1 Tj=250C SmA< Iyt =1.4A 15 120 mV
250mA<IouT =750mA | - 5 60
BV VIN=21V
Output Voltage VouT 1 5.7 - 6.3 v
5.0mA <IouT <£1.0A, Po=15W
Quiescent Current Ip 1 Tj=25°C, ToyT=5mA - 4.3 8.0 mA
Quiescent Current 4 < _ _
Change Ip 1 [8.0V=VIN =25V 1.3 mA
Ta=25°C, 10Hz =f <100Hz
Output Noise Voltage VNO 1 - 55 - av
Igyr=50mA
f=120H = =
Ripple Rejection RR 1 120z, 9V VINO 1ov 61 77 - dB
Loyr=50mA, T3=25C
Dropout Voltage VD 1 {Ioyt=1.04, Tj=25°C - 2.0 - v
Short Circuit Current P
Limit Isc 1 (T5=25"C 1.5 A
Average Temperature o o nv/
Coefficient of Output Tcvo 1 [Igyr=5mA, 0'C=Tj=125C - |-0.7 - de
Voltage &

werw.DataSheetdU.com
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ELECTRICAL CHARACTERISTICS (Viy=14v, Ioyr=500ma, 0°C=Ty=125°C) |:

TEST
CHARACTERISTIC SYMBOL { CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 |14=25°C, Ioup=100mA 7.7 | 8.0 | 8.3 v
Input Regulation Reg-line| 1 Tj=2500 10.5V=ViNS25V - 6 | 160 mV
1IVEVINS17V - 2 80
< <1. -
Load Regulation Reg-load 1 Tj=2500 SmA =Iour S1.4A 12 160 mV
250mA =Igyur=/50mA| -~ 4 80
v <2
Output Voltage VouT 1 |10-3V=VINs23V 7.6 | - | 8.4 v
5.0mA <IguT <1.0A, Po<15W
Quiescent Current Iy 1 Tj=25°C, Ioyr=5mA - 4.3 | 8.0 mA
Quiescent Current 4 . < _ _
Change I 1 [10.5V=VIN£25V 1.0 mA
Ta=25°C, 10Hz <f <100kHz
Output Noise Voltage NO 1 - 70 - uv
. IoyT=50mA
= . = <21.
Ripple Rejection RR 1 |f=120Hz, 115V ‘XIN—ZI Vosg | 7| - dB
IouT=50mA, Tj=25"C
Dropout Voltage vp 1 |[IoyTr=1.04, Tj=25°C - 2.0 - v
‘IShort Circuit Current 50 _
Limit Isc 1 |Tj=25"C 1.1 A
Average Temperature o o v/
Coefficient of Output Tcvo 1 |Ioyr=5ma, 0 C=Tj=125C - |-1.0 - deg
Voltage
g wirw.DataSheet4U.com




ELECTRICAL CHARACTERISTICS (Vin=15V, IoyT=500mA, 0°C=Tj=125°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [UNIT
CUIT
Output Voltage VOUT 1 Tj=25°C, IOUT=100mA 8.64 9.0{9.36 | V
: 11.5V=VIN= 26V - 7.0] 180
Input Regulation Reg.line| 1 |[Tj=25°C mv
13V« VIN <19V - 2.5 90
. |smA=Topr=1.4a - 12} 180
Load Regulation Reg.load| 1 |Tj=25°C mV
250mA =IgyT =750mA - 4,0f 90
Output Voltage Vout 1 11.5V=Viy=2.6V . 8.55| - 19.45]| V
5.0mA §IOUT =1.0A,Po =15W
Quiescent Current iB 1 T4=25°C, IoyT=5mA - 4.3 8.0] mA
Quiescent Current < <
Change AIB 1 11.5V=Vy =26V . - - 1.0} mA
Output Noise Ta=25°C, 10Hz = f = 100kHz 75 v
Voltage Vxo 1 10UT=50mA - - u
' . f=120Hz, 12.5V<VIN=22.5V
Ripple Rejection RR 1 T0UT=50mA, Tj=25°C 56 72 - dB
Dropout Voltage Vp 1 Ioyr=1.0A, Tj=25°C - 2.0 - v
Short Circuit . _nco
Current Limit - Isc 1 T3=25°C - 1.0 - A
Average Temperature v
. e = CET = ¢
Coefficient of Tevo 1 Loyr=omA, 0°C=Tj=125 www.DatpSheeidlUcom 'deg
Output Voltage | | | |
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ELECTRICAL CHARACTERISTICS (Viy=16V, Iopr=500mA, 0°C=Tj=125°C

. TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX.]UNIT
CUIT
Output Voltage VouT 1 Tj=25°C, IOTU=100mA 9.6 |10.0(10. 4| V
12.5VSVIy =27V - 8| 200
Input Regulation Reg.line| 1 |T4=25°C mV
L4VEVINS 20V - 2.5( 100
5mA SIQUT =1.4A - 12} 200
Load Regulation Reg.load| 1 |T3§=25°C mV
250mA < Iyt <750mA | - 4| 100
12.5V=VIN =25V
Output Voltage Vout 1 5.0mA <Igur <1.0A,Po=15W | 9-5| - 105V
Quiescent Current Ig 1 T3=25°C, Ioyp=5SmA - 4,31 8.0 mA
Quiescent Current
Change 41 1 12.5V<VIN 27V - - 1.0 mA
Output Noise Ta=25°C, 10Hz =f =100kHz
Voltage VNO 1 TouT=50mA - 8.0l - uv
) o £=120Hz, 13.5V=Viy=23.5V
Ripple Rejection RR 1 TouT=50mA, T§=25°C 5.5 721 - dB
Dropout Voltage VD 1 IouT=1.0A, T§=25°C - 2.0 - v
Short Circuit _oco _
Current Igc 1 Tj—25 [ - 0.9 A
Averéage Tempelf:ature
Coefficient o - ° . <c1960 ) v
Output Voltage Tcvo 1 | Ioyr=5mA, 0°C=Tj =125°C wyng DatasHept SU.contieg
1 i 1 1
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ELECTRICAL CHARACTERISTICS (Vin=19V, Igyr=500mA, 0°C<Tj=125°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN, | TYP. | MAX. |UNIT
CUIT
Output Voltage YouT 1 | T4=25°C, IouT=100mA 11.5 |12.0|12.5 | V
14.5V=< Vg <30V - 10| 240
Input Regulation Reg.line| 1 [T4=25°C mv
16V= V=22V - 3] 120
SmA=IQUT=1.4A - 12| 240
Load Regulation Reg.load| 1 |T4=25°C mV
250mA <IgyT =750mA - 41 120
14.5V=Viy =27V
Qutput Volt \ 1 11.4 - 12.6 { V
utput Tottage ouUT 5.0mA=<TIouT<1.04,Po<15W
Quiescent Current IB 1 Tj=25°C, IOUT=5SmA - 4.3 8.0 mA
Quiescent Current 3 .
Change 413 1 | 14.5V=vpy=30V - - | 1.0 ma
Output Noise Ta=25°C, 10Hz =f=100kHz
Voltage VNO 1 I1ouT=50mA - 90 | - wy
£=120Hz, 15V=Vyy=25V
Repple Rejection RR 1 Ioyr=50mA, Tj=25°C 55 71 - dB
Dropout Voltage Vp 1 Ioyr=1.04, T4=25°C - 2.0 - v
Short Circuit o
Current Isc 1 T4=25°C - 0.7 - A
Average Temperature v
2 m
Coefficient of Tevo 1 | Ioyr=Sma, 0°C=Tj=125°C | - [-1.6] - |"/eq
Output Voltage _J
viewDataSheetttcom
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ELECTRICAL CHARACTERISTICS

[

(VIN=23V, IouT=500mA, 0°C=Tj=125°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP, | MAX. [UNIT
CUIT
Qutput Voltage Vout 1 Tj=25°C, Ioyr=100mA 14.4 [15.0]15.6 | V
17.5V=VIN=30V - 11| 300
Input Regulation Reg.line| 1 T§=25°C mV
20V SVIN =26V - 3| 150
SmA = IguT =1.4A - 12| 300
Load Regulation Reg.load| 1 Tj=25°C mv
250mA = IoyuT S 750mA - 41 150
17.5VEViNy =30V
Output Volt \ 1 . .2 - 15.7 v
utput Yoltage ouT 5.0mASIoypS1.08,P0S15W 1422 375
Quiescent Current Ip 1 Tj=25°C, IoyUT=5mA - 4.4 8.0 mA
Quiescent Current B
Change 41p 1 17.5V=Svpy <30V - - 1.0 | ma
Output Noise Ta=25°C, 10Hz =f =100kHz
Voltage Yro 1 IoyT=50mA - 110 - Hv
£=120Hz, 18.5V<VIy=28.5V
Repple Rejection RR 1 Ioyr=50mA, T4=25°C 54 70 - dB
Dropout Voltage VD 1 ToyT=1.04A, Tj=25°C - 2.0 - \
Short Circuit °
Current Isc 1 Tj=25°C - 0.5 | - A
Average Temperature v
Coefficient of = °n < - ° /
Output Voltage Tevo | 1 Tour=omA, 0°C =T} =125°C  |yhy NataSheefaUjcoties
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ELECTRICAL CHARACTERISTICS (Viy=27V, Iour=500mA, 0°C<Tj=125°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.] TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |13=25°C, Ioyr=100mA 17.3 18,0 |18.7| V
< = -
Input Regulation Reg-line 1 Tj=25°C 21V =Viy =33V 13 360 mV
24V VTN <30V - 4| 180
Load Regulation Reg-load| 1 |Tj=25°c|°mA=IouT=1.4A - 12 ] 360] oy
250mA < Ioyp =750ma] - 4| 180
= =
Output Voltage VouT 1 | HVsVINS 33V 17.1| - |18.9] v
5.0mA <IguT=1.0A, Po=15W
Quiescent Current 1p 1 |13=25%, Igyp=SmA - | 45| 8.0| ma
Quiescent Current 4 _ _
Change Iy 1 21V VN =33V 1.0 mA
5}
Ta= =f =100
Output Noise Voltage Vno 1 a=25°C, 10Hz 100kHz - 125 - my
IoyT=50mA
Ripple Rejection RR 1 | £-120Hz, 22V<vIN<32V so| 68| - | dB
IoyT=50mA, Tj=257C
Dropout Voltage Vp 1 IgyTr=1.04, Tj=2500 - 2.0 - \
Short Circuit Current _ 5O
Limit Igc 1 | Ty=257¢C - 0.4 A
Average Temperature o o nv/
Coefficient of Qutput Tevo 1 Loyr=5mA, 0°C<Tj=1257C 2.5 )
Voltage vwww.DataheetdU. éemm
| J | 1
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[

ELECTRICAL CHARACTERISTICS (ViN=29V, Iour=500ma, 0°C=T4=125°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage Vour 1 Tj=2500, IouT=100mA 19.2 [20.0 {20.8 \
Input Regulation Reg.line 1 Tj=25°C 23V =Vin =35V - 15 400 mV
26V SVIN $32V - 5| 200
Load Regulation Reg.load 1 Tj=25°C SmA SToyr S1.4A — 12 | 400 mV
250mA = Igur=750mA| -~ 4 200
23V < =
Output Voltage VouT ) |23V=VINs3v 19.0] - |21.0] v
. 5.0mA =IouT =1.04A, Po =15W
Quiescent Current Ip 1 Tj=ZSOC, Ioyr=>5mA - 4.6 | 8.0 | mA
Quiescent Current 4
= - - .
Change Iy 1 |23V=VINS35V 1.0 [ mA
0
=2 £f s
Output Noise Voltage Vo i 5°C, 10Hz =£=100kHz - 135 - sA
: IoyT=50mA
Ripple Rejection RR y |F=120Hz, 24V <VINS34V 50| 66| - | aB
Iour=50mA, Tj=25C
Dropout Voltage Vp 1 |Ioyr=1.04, T3=25°C - | 2.0 - v
Short Circuit Current 0O
Limit Igc 1 {T4=25"C 0.4 A
Average Temperature o ° v/
Coefficient of Output TCVO 1 IOUT=5mA, 0 CgTJ =125°C - -3.0 - deg
Voltage v . DataSheetdl.com
| | | |
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ELECTRICAL CHARACTERISTICS (Viy=33V, Ioyr=500mA, 0°C =Tj{=125°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX.|UNIT
CUIT
Output Voltage Vout 1 Tj=25°C, Ioyr=100mA 23.01 24.0]25.0 | Vv
27V < VIy <38V - 18| 480
Input Regulation Reg.linej 1 T4=25°C mV
30V VIN§36V - 6| 240
5mA = Igyr=1.4A - 12§ 480
Load Regulation Reg.load| 1 Ty=25°C mV
250mA =ToyT=750mA| - 41 240
Output Vol v p | 2TVsVn=3sy 22.8 25.2 | v
utput Voltage ouT 5.0mASIoUTS1.0A, Po=15W |““"°| ‘
Quiescent Current Ig 1 T4=25°C, IgyT=5mA - 4.6/ 8.0 | mA
uiescent Current .
8hange 41g 1| 27v = vy <38V - - 10| m
Output Noise Ta=25°C, 10Hz < f =<100kHz
Voltage VNo 1 Ioyr=50mA - 150 - uv
. . f=120Hz, 28V=VIN=38V
Repple Rejection RR 1 IouT=50mA, Tj=25°C 50 66| =~ dB
Droput Voltage p 1 Ioyr=1.0A, T4=25°C - 2.0 - v
Short Circuit o
Current Igc 1 T4=25°C - 0.3] - A
Average Temperature "
Coefficient of Tey 1 Iopp=5mA, 0°C =T =125°%
Output Voltage cvo ouT ’ 3 www.DataSheptdU.comeg
- | 1 1 |
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TEST CIRCUIT/STANDARD APPLICATION CIRCUIT
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—

DROPOUT VOLTAGE Vp (V)
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R4

20

16

iz

Pp - Ta
THERMAL RESISTANCE
J-C J—A
\%
\,A 6.0 840
O\\ —
c /W
s /
N
\\
AP
(WITHOUT
HEAT 8INK)
0 40 80 120 160 200

AMBIENT TEMPERATURE Ta (¢T)

Zour - T
05
[ i L
osk TA78005AP .
Viy =10V i e
Iogyy=200mA L1
V]
01 i
2
-
006 -
0.0.":5l - _
00 1k 10K vwweeDataSheetdlU.com
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APPLICATION CIRCUITS

(1) VOLTAGE BOOST REGULATOR
(a) Voltage boost by use of zener diode

VING O Vout
TA?78000AP
& Ik
S O
8= 15 4%
s T g
(=} i~
v
Iy W o1, = ouT(IC)
= R
1
Y
I, = 5mA
nr ™ ™m m
Vour=Vout(1ic)+Vz
(b) Voltage boost by use of resistor
VINO -0 VourT
TA78000AP
2
04 &=
& % &
3] 4:3 +m§
9 F Ip g 1|~
S
N:
[:
r il nr ™
Ry -
Vour=Vour(Iic) (1+ ;) +Ra " Ty
(c) Adjustable output regulator
Vino— t 1 t O VouT
TA7S8000AP
fa By &
5 - 5 ®S
] ~ g A
3 ~
TA75558 P/SX 4 &
ik viysw.DptaSheet4U.com

. R
Vour=VouT(ic) (1 - —i )
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(2)

CURRENT BOOST REGULATOR

o] /
TA78000AP © Vout
B
% N
gL 3 S
S s 18
m

PRECAUTIONS ON APPLICATION

(1)

(2)

In regard to GND, be careful not to apply a negative voltage to the input/

output terminal. Further, special care 1s necessary in case of a voltage

boost application.

When a surge voltage exceeding maximum rating is applied to the input
terminal or when a voltage in excess of the input terminal voltage is
applied to the output terminal, the circuit may be destroyed.

Specially, in the latter case, great care is necessary

Further, if the input terminal shorts to GND in a state of normal operation,
the output terminal voltage becomes higher than the input voltage (GND
potential), and the electric charge of a chemical capacitor connected to
the output terminal flows into the input side, which may cause the
destruction of circuit.

In these cases, take such steps as a zener diode and a general silicon

diode are connected to the circuit, as shown in the following figure.

Qutput surge and
input short protecting

54 diode.
Vin [ TA78000AP Vour
SERIES

Input surge Vz

protecting —

diode. Vo >Vn www . DataSheetdU.com
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(3) When the input voltage is too high, the power dissipation of three
terminal regulator increases because of series regulator, so that the
junction temperature rises. In such a case, it is recommended to
reduce the power dissipation by inserting the power limiting resistor
RSD in the input terminal, and to reduce the junction temperature as

a result.

Vin TA7Y8000AP v 1
SERIES out tOUT

I

The power dissipation Pp of IC is expressed in the following equation.

Pp = (Vin'-Your)- Tour * VIn' - I
If Vyy' is reduced below the lowest voltage necessary for the IC, the
parasitic oscillation will be caused according to circumstances.
In determing the resistance value of RsD, design with margin should be
made by making reference to the following equation.

ViN_ - VIN!
Rsp < TIour + 1B

(4) Connect the input terminal and GND, and the output terminal and GND,
by capacitor respectively. The capacitances should be determind
experimentally because they depend on prented patterns. In particular,
adequate investigation should be made so that there is no problem even

at time of high or low temperature.

(5) Installation of IC for power supply
For obtaining high reliability on the heat sink design of the regulator
1C, it is generally required to derate more than 207 of maximum junction
temperature (Tj MAX.).
Further, full consideration should be given to the installation of IC

to the heat sink. www.DataSheetdU.com
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(a)

Heat sink design

The thermal resistance of IC itself is required from the viewpoint of
the design of elements, but the thermal resistance from the IC package
to the open air varies with the contact thermal resistance.

Table 1 shows how much the value of the contact thermal resistance

( Qe+ Qs ) is changed by insulating sheet (mica) and heat sink grease.

TABLE Unit: °C/W

PACKAGE MODEL No. TORQUE MICA Qe + Qs

TO-220AB TA780xxXAP 6kg.cm Not Provided [0.3~0.5(1.5~2.0)

Provided 2.0%2.5(4.07 6.0)

(b)

(c)

The figures given in parentheses denote the values at time of no grease.

The package of repulator IC serves as GND, therefore, usually use the

value at time of '"no mica."

Silicon grease

When a circuit not exceeding maximum rating is designed, it is to be
desired that the grease should be used if possible. 1If it is
required that the contact thermal resistance is reduced from the view-
point of the circuit design, it is recommended that the following
methods be adopted.

A: Use Thercon (Fuji High Polymer Kogyo K.K.)

B: Use SCl101 (Torei Silicon) or G-640 (GE), if grease is used.

Torque

When installing IC on a heat sink or the like, tighten the IC with the
torque of less than the rated value. If it is tightened with the
torque in excess of the rated value, sometimes the internmal elements
of the IC are adversely affected. Therefore, great care should be
given to the installing operation.

Further, if polycarbonate screws are used, the torque causes a change

with the passage of time, which may lessen the e
passag ’ Y vww.DataSheet4U.com




