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Preface

Maost of electronic equipmen
TV set, audio equipment to industrial equipment such as communication equipment,
measuring equipment, OA machines have built-in power supply circuits incorporating
various functions. For power supply circuits, not only improvement of control per-
formance and further promotion of efficiency but also reduction in the number of
components for miniaturization of equipment and cost reduction have been strongly
demanded.

At present, Toshiba provides plentiful line-ups of power ICs ranging from three-
terminal regulators, multi-functional regulators to switching regulator control ICs for
the above-mentioned applications.

The line-ups of these power ICs have been further repleted this time as new items
have been added. This manual has been compiled as “’Regulator 1Cs Data Book"’ for your
further favors. We shall be glad if this book serves as an aid for your designing electronic
equipment.

The application examples contained in this manual are presented only as reference
examples for use of Power ICs and no responsibility is assumed by Toshiba for problems
relative to patents, which may result from their use. Any inquiries regarding the engineer-

ing contents of this manual shall be referred to the following section:

Discrete Semiconductor Application Engineering Department
Power Device Application Engineering Section

TOSHIBA CORPORATION

Toshiba Semiconductor System

Engineering Center

580-1 Horikawa-cho, Saiwai-ku, Kawasaki, 210 Japan
PHONE: Japan (81) 44-548-2321
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Three—Terminal Regulators
Vout | lout ViN . .
i Voro le Pe Pack Equivalent | Outline
Polarity | Type Name T(\\(/F)’ I:II[:X() M((-\’i( TYP.(V) TYP.(mA) Tolerance Ta=25C (W) ackage q
0.2
TA78DS05P 5 lo=10mA) | 0.5 +10% 08 T0-92MOD &
TA78DS10P | 10 | 30 | 60 | flo- Dm’:ou" -10%
TA78DLOSP 5
TA78DLO6P 6 0.4 o
TA78DLOBP 8 Ta=25C : 1.5 .
TA78DLO9P 9 | 250 | 60 |(lo=200mA)| 05 £10% ) TO-220A
TA78DL10P | 10 Tc=25C : 20.8
TA78DL12P 12 Low Dropout
TA78DL15P 15
TA78DLO5S 5 s
TA78DL06S 6 )
TA78DL08S 8 Ta=25C : 2.0 s
TA78DL0OSS 9 250 60 | (lo=200mA) 0.5 +10% § T0-220
TA78DL10S | 10 Tc-25C :20.8
TA78DL12S 12 Low Dropout
TA78DL15S | 15
TA78L05S 5
TA78L07S 7 -
TA78L08S 8 .
TA78L09S 9 | 100 | 35 3 +£4% 0.6 T0-92 78LXX K
TA78L10S 10 (lo=40mA)
TA78L12S 12
TA78L15S 15
TA78LOSF 5
TA78LOGF 6
TA78LO8BF 8
TA78LO9F 9 35 7
TA78L10F 10 ’ +5% 0.5 SOT-89 78LXX
TA78L12F 12 | 150 (1o —40mA) 4 * QK
TA78L1SF 15
TA78L18F 18
TA78L20F 20 40
TA78L24F 24
5 [TA78L005AP | 5
& |TA78L006AP | 6
3 |1AmLoo7ap | 7
© | TA7BLO75AP | 75
& |TA78L008AP | 8 35 .
TA78L009AP | 9 )
E TA78L010AP | 10 | 150 4 |AP: +a% 0.8 TO-92MOD |  78LXX %
~ | 1A78L0128P | 12 (lo=40mA)
S |7A78L1328P | 132
Z | TA78L015AP | 15
S |TA78L018AP | 18
TA78L020AP | 20 40
TA78L024AP | 24
TA78MOSP 5
TA78MOGP 6
TA78M08P 8
TA7eMosP 9 3% 17 Ta=25C : 1.5
Ta7emiop 101 500 5 +4% TO-220AB |  78MXX
Tarow 2 12 (lo=350mA) Tc-25C : 20.8
TA78M18P 18
TA78M20P 20 40
TA78M24P 24
TA78005AP 5
TA78006AP 6
TA78008AP 8
TA78009AP 9 35 20 Ta_25C 15
TATBO10AP | 10 11,000 ' 5 +4% TO-220AB |  78XX
T ar |12 (lo=500mA) Tc=25C : 208
TA78018AP | 18
TA78020AP | 20 40
TA78024AP | 24
TA78055 5
TA7806S 6
TA7808S 8
TA78095 9 3 2.0 Ta-25C : 2
TA78108 10 11,000 5 +4% TO-2201S |  78XX
TA78125 IE (o =500mA) Tc=25C : 20.8
TA7815S 15
TA7818S 18
TA7820S 20 0
TA7824S 24
TA76431S Adjustabl 51‘;: 37 — 0.4 +2% 0.8 TO-92MOD| 431 Comy




. Vout | lout Vin Voror Ie Pc
Polarity | Type Name TK/’)’ I:A"/:;() M(oi( TYP.(V) TYP.(mA) Tolerance Ta=25C (W) Package Equivalent | Outline
TA79L005P — 5
TA79L006P — 6
TA79L008P - 8
TA79L00SP -9 —35 1.7
AT | 19| 180 4 +4% 0.8 TO-92MOD|  79LXX \
(lo=40mA)
TA79L015P -15
TA79L018P —18
TA79L020P -20 —40
- TA79L024P —24 )
2 TA79005P 5
8 TA79006P — 6
° TA79008P 8 35
-] TA79009P -9 - on .
g TA79010P 10 | 1 000 2.0 . o Ta=25C : 1.5 o
o TA79012P 12 / (1o —500mA] +4% T o -220AB 79XX
: TA79015P 15 0=500m c=25C :20.8
2 TA79018P 18
® TA79020P —20 —40
5 TA79024P 24 |
TA79005S -5
TA79006S | — 6
TA79008S 8 35
Rinsoers N 2.0 Ta=25C : 2.0
TA79012S 12 1,000 5 +4% TO-2201S 79XX
(lo=500mA) Tc=25C :20.8
TA79015S 15
TA79018S —-18
TA79020S —-20 40
TA79024S —24
PWM Control Circuits
Vin lout Po ;
Type Name MAX. (V) MAX.(mA) (mW) Outline NOTE
TA76524P 40 100 750 DIP 16 SG3524 PIN Compatible
TA76494P/F 41/25 250/100 750/400 DIP 16/FLP 16 TL494 PIN Compatible
Multi Function Regulators
. Vout lout Vin Po :
Type Name Function TYP.(V) MAX.(mA) MAX.(V) MAX.(W) Qutline NOTE
Dual +15V Tracking
TA7179P Regulator +15 +100 +30 0.6 DIP 14
General Purpose
TA7089P Voltage Regulator 3.3~33 200 35 0.625 DIP 14
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TA78005AP, TA78006AP, TA78008AP, TAT8009AP,
TA78010AP, TA78012AP, TA78015AP, TA78018AP,
TA78020AP, TA78024AP

THREE TERMINAL POSITIVE VOLTAGE REGURATORS
5v,*6v,*8v, 9v, 1ov, 12v, 15v,%18v,"20v, 24v
* Under development

Unit in mm

103 MAX .  ¢36102

CAR PN

15

15

. Suitable for C-MOS, TTL, the other
Digital IC's Power Supply

15.3 MAX

Internal Thermal Overload Protection

. Internal Short Circuit Current Limiting

. Output Current in excess of 1A

130MIN

| 132MAX

1. INPUT
2. OUTPUT
3 GND (CASE)

JEDEC TO-~ 220AB
EIAJ SC —46
TOSHIBA T3A-P

MOUNTING KIT No,k AC75,
MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT

|
|

TA78005AP
l 35

TA78015AP

Input Voltage

\
TA78018AP
l 40
TA78024AP
Power Dissipation (Note) Pp ﬂ 20.8 W
Operating Temperature Topr -30 75 °C
Storage Temperature Tstg =55 150 °C

Note : Tc=25°C

13 -



TA78005AP, TA78006AP, TA78008AP, TA78009AP,

TA78010AP, TA78012AP, TA78015AP, TA78018AP,
TA78020AP, TA78024AP

EQUIVALENT CIRCUIT

@ INPUT

2 ) OUTPUT

‘@ GND

14



TA78005AP

ELECTRICAL CHARACTERISTICS

TA78005AP, TA78006AP, TAT8008AP, TA78009AP,
TAT8010AP, TA78012AP, TA78015AP, TA78018AP,

TA78020AP, TA78024AP

(VIN=10V, Ioyr=500mA, 0°C=Tj=125°C)

TEST
CHARACTERISTIC SYMBOL |c1R- TEST CONDITION MIN. [ TYP. |MAX. |UNIT
CUIT
Output Voltage VouT 1 T3=25°C, Ioyr=100mA 4.8 5.0 5.2 |V
7.0VsVpy=2.5V - 3| 100
Input Regulation Reg.line| 1 |Tj=25°C mV
8.0V=VIN =12V - 1 50
SmA=TIoyuT=1.4A - 15| 100
Load Regulation Reg.load| 1 |Tj=25°C mV
250mA = IgyT =750mA - 5 50
0 Vol 7-0V=VIN=20V 4.75 5.25( v
utput Voltage Vout L1 5. oma=Igyp=1.0a,P,=15W |** L
Quiescent Current Iy 1 Tj=25°C, IQUT=5mA - 4.2 8.0 mA
Shicecent Current 41 1| 7.0v=vg=25v - | - | 1.3 ma
Output Noise Ta=25°C, 10Hz =f <100kHz
Voltage VNO 1 ToUT=50mA - 50| - uv
. f=120Hz, 8.0V=VIN=18V
Ripple Rejection RR 1 TouT=>50mA, Tj=25°C 62 78 - dB
Dropout Voltage VD 1 Ioyr=1.0A, Tj=25°C - 2.0 - \Y
Short Circuit Current .
Limit Isc 1| Ty=25%C - | 16] - | A
Average Temperature v
Coefficient of T 1 1 =5mA. 0°C <Ts =125° - 0.6
Output Voltage cvo outT ’ =Tj =125°C 0 /deg
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TA78005AP, TA78006AP, TA78008AP, TA78009AP,

TA78010AP, TA78012AP, TA78015AP, TA78018AP,

TA78020AP, TA78024AP

TA78006AP
ELECTRICAL CHARACTERISTICS (Vin=11V, Ioyr=500ma, 0°c=Tj=125"C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX UNIT
CULT ]
Output Voltage VouT 1 |15=25"C, Iour=100mA 5.75 | 6.0 [6.25 v
Input Regulation Reg-line| 1 Tj=250C 8.0V=Vin =25V - & | 120 mV
9V =SVIN=13V - 2 60
< <1. - 2
Load Regulation Reg-load| 1 |1j=25°c [PmA=TOUT=1.44 1o | 120 | gy
250mA=IouT =750mA | - 5 60
8V VN =21V
Output Voltage Vout 1 5.7 - 6.3 \Y
5.0mA <IoUT <1.0A, Po=<15W
Quiescent Current Ig 1 Tj=250C, ToyT=>5mA - 4.3 8.0 mA
Quiescent Current 4 1 _
0v=v 25V - - 1. A
Change I 8.0V=VIN =25 3 m
Ta=25°C, 10Hz =f =100Hz
Output Noise Voltage VNO 1 - 55 - nV
IoyT=50mA
f=120Hz, 9V=ViN =19V
Ripple Rejection RR 1 ? N 61 | 77 | - dB
IouT=50mA, Tj=25 C
Dropout Voltage Vp 1 [IpoyT=1.0A, Tj=250C - 2.0 - v
Short Circuit Current o
(= - | 1. -
Limit Isc 1 |T3=25¢C 5 A
Average Temperature o o nv/
Coefficient of Output Tcvo 1 |IgyTr=5mA, 0 C=Tj=125°C - |-0.7 - de
Voltage g
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TA78005AP, TA78006AP, TA78008AP, TAT8009AP,

TA78010AP, TA78012AP, TA78015AP, TA78018AP,
TA78020AP, TAT8024AP

TA78008AP
ELECTRICAL CHARACTERISTICS (ViN=14V, Ioyr=500mA, oochj <125°¢)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
Output Vpltage VouT 1 [13=25°C, Ioyr=100mA 7.7 | 8.0 | 8.3 v
Input Regulation Reg-line 1 Tj=2500 IO'SY:QVINg;ZSV - 6 160 mV
11V VIN<1T7V - 2 80
< <1. -
Load Regulation Reg-load 1 Tj=250C SmA < Tout =1.44 12 160 mV
250mA =Igyrs750mA| - 4 80
. <2
Output Voltage Vout 1 10.5V=VIN=23V 7.6 - 8.4 \
5.0mA <IgyT <1.0A, Po=15W
Quiescent Current Ig 1 Tj=250C, Ioyr=5mA - 4.3 1 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 VNOo 1 - 70 - uv
IoyuT=50mA
f=120Hz, 11.5V=ViN=21.5V
Ripple Rejection RR 1 Hz, *OI“— VI s8 74 - dB
IouT=50mA, Tj=25C
Dropout Voltage Vp 1 [IpyT=1.0A, Tj=250C - 2.0 - v
Short Circuit Current . _ 50 _
Limit Isc 1 [Tj=25"C 1.1 A
Average Temperature o o nv/
Coefficient of Output Tcvo 1 |Ioyr=5mA, O Cé?ﬁ =125 C - -1.0 - deg
Voltage
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TA78005AP, TAT8006AP, TA78008AP, TAT8009AP,

TA78010AP, TA78012AP, TA78015AP, TA78018AP,
TAT8020AP, TA78024AP

TA78009AP

ELECTRICAL CHARACTERISTICS

(VIN=15V, IouT=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=lOOmA 8.64 9.019.36 v
11.5V=VIN=26V - 7.0] 180
Input Regulation Reg.line| 1 |Tj=25°C mV
13V VIN =19V - 2.5 90
5mA =IgyT=1.4A - 12| 180
Load Regulation Reg.load| 1 |Tj=25°C|L ouT mV
250mA = IgyT =750mA - 4.0( 90
Output Voltage VouT 1 11'5V§VIN§%'6V 8.55 | -~ 9.45| V
5.0mA =Igyr =1.0A,Po =15W
Quiescent Current I 1 Tj=25°C, IoyT=5mA - 4.3] 8.0 mA
Quiescent Current 3 )
Change 41g 1 | 11.5V=vy=26v - | - | 10| ma
Output Noise Ta=25°C, 10Hz=f =100kHz
Voltage VNO 1 I0UT=50mA - 75 - w
f=120Hz, 12.5V=VIN= 22.5V
Ripple Rejection RR 1 10UT=50mA, Tj=25°C 56 72 - dB
Dropout Voltage VD 1 IgyTr=1.0A, Tj=25°C - 2.0 - \Y
Short Circuit I 1 .25
Current Limit SC Tj=25"¢C - 1.0 - A
Average Temperature mV
Coefficient of T 1 Ioyp=5mA, 0°C=Tj=125°C - -1.1| - /
Ccvo deg
Output Voltage
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TA78005AP, TAT8006AP, TA78008AP, TA78009AP,
TA78010AP, TA78012AP, TA78015AP, TA78018AP,

TAT8020AP, TA78024AP

TA78010AP
ELECTRICAL CHARACTERISTICS (viy=16V, Igyr=500mA, 0°C=T3=125°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. |UNIT
CUIT
Qutput Voltage VOUT 1 Tj=25°C, IOTU=100mA 9.6 110.0(10. 4| V
12.5V=ViN=27V - 8| 200
Input Regulation Reg.line| 1 |T3=25°C mV
8 8 J 14VSVIN=20V - 2.5| 100
SmA =IQUT =1.4A - 12| 200
Load Regulation Reg.load| 1 |Tj=25°C - mV
250mA= Ty =750mA | - 4| 100
12.5V=VIN =25V
Output Voltage Vour 1 5.0mA <Tgyr =1.0A,Po <15W | 9.5| - [10.5( V
Quiescent Current Ig 1 T4=25°C, IpgyT=5mA - 4.3 8.0 mA
Quiescent Current
Change dig 1 12.5V=ViN =27V - - 1.0 mA
Output Noise Ta=25°C, 10Hz =f =100kHz
Voltage VNO 1 IoyuT=50mA - 8.0 - uv
, o £=120Hz, 13.5V=VIN=23.5V| ( | .
Ripple Rejection RR 1 ToUT=50mA, Tj=25°C . - dB
Dropout Voltage Vp 1 IouT=1.0A, Tj=25°C - 2.0 - \Y
Short Circuit .=950°
Current Isc 1 T4=25°C - 0.9 - A
Average Temperature
Coefficient of Tevo 1 | Igyr=5SmA, 0°C =T; =125°C - |-1.3] - Yy
Output Voltage - deg

19



TA78005AP, TA78006AP, TA78008AP, TA78009AP,

TA78010AP, TA78012AP, TA78015AP, TA78018AP,
TA78020AP, TA78024AP

TA78012AP

ELECTRICAL CHARACTERISTICS

(VIN=19V, 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, IouT=100mA 11.5|12.0(12.5 [ V
14.5V=Vy =30V - 10| 240

Input Regulation Reg.line| 1 Tj=25°C mV
16V Vyy =22V - 3] 120
SmA=IourT=1.4A - 12| 240

Load Regulation Reg.load| 1 |T4=25°C 3 mV
250mA =Ty =750mA | - 4| 120

14.5V=VN=27V

0] t V \ 1 11.4 - 12.6 | V

utput Voltage ouT 5.0mA=ToyT=1.0A,Po=15W

Quiescent Current 1B 1 Tj=25°C, IQUT=5mA - 4.31 8.0 mA

Quiescent Current 3 )

Change 41y 1 14.5V=ViN=30V - - 1.0 mA

Output Noise Ta=25°C, 10Hz =f = 100kHz

Voltage VNo 1 IouT=50mA - 90 | - ny

£=120Hz, 15V=V{y=25V
Repple Rejection RR 1 Igyp=50mA, Tj=25°C 55 71 - dB
> 4]

Dropout Voltage Vp 1 IoyT=1.0A, T3=25°C - 2.0 - v

Short Circuit o

Current Isc 1 Tj=25°C - 0.7 - A

Average Temperature av

_ ) - < o
Coefficient of Tevo 1 | Ioyr=Sma, 0°C=Tj=125°C - |-1.6] - lieg

Output Voltage
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TA78005AP, TA78006AP, TA78008AP, TA78009AP,
TA78010AP, TA78012AP, TA78015AP, TA78018AP,

TA78020AP, TA78024AP

TA78015AP
ELECTRICAL CHARACTERISTICS (VIN=23V, IouT=500mA, 0°C=T;=125°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. [ TYP. | MAX. |UNIT
CUIT
Output Voltage VouT 1 T4=25°C, Ioyr=100mA 14.4 [15.0(15.6 | V
17.5V=VIN=30V - 11| 300
Input Regulation Reg.line| 1 T3=25°C mV
20V=ViN=26V - 3] 150
5mA =IguT=1.4A - 12| 300
Load Regulation Reg.load| 1 Tj=25°C mV
250mA = IQUT=750mA - 41 150

Output Volta v 1 17.5V=Viy =30V 14.25 15.75| v
e - - . - .
P & ouT 5.0mA=TIgup=1.0A,Po=15W

Quiescent Current 1 1 T3j=25°C, IouT=>5mA - 4.4 8.0 mA

Quiescent Current

Change 41 1 17.5V=ViN =30V - - 1.0 | mA

Output Noise Ta=25°C, 10Hz =f =]100kHz

Voltage VNo 1 IoyT=50mA - 110 - WV

£=120Hz, 18.5V=Vyy=28.5V

Repple Rejection RR 1 Ioyr=50mA, Tj=25°C 54 70 - dB

Dropout Voltage VD 1 Ioyr=1.0A, Tj=25°C - 2.0 - \Y

Short Circuit .

Current Isc 1 Tj=25°C - 0.5 _ A

Average Temperature v

Coefficient of TCvo 1 TouT=>5mA, 0°C=T: =125°C - 2.0 - J
1 s =Tj =125°C 2.0 deg

Output Voltage
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TA78005AP, TA78006AP, TA78008AP, TA78000AP,

TA78010AP, TA78012AP, TA78015AP, TA78018AP,

TA78020AP, TA78024AP

TA78018AP
ELECTRICAL CHARACTERISTICS (Viy=27V, Iour=500mA, 0°C<T;=125°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP MAX.| UNIT
___ICUIT _
Output Voltage VouT 1 | T3=25°C, Ioyr=100mA 17.3|18.018.7| Vv
= <= -
Input Regulation Reg:line 1 Tj=250C 21V=ViN =33V 13 360 mV
24V SVIN =30V - 4 180
Load Regulation Reg-load | 1 Tj=2500 oma =Tour=1.4A - 12 | 360 mV
250mA <Tour <750ma| - 4| 180
Vs =33V
Output Voltage VouT 1 | 2V=vIN=33 17.1| - |18.9] v
5.0mA <IgyT=1.0A, Po=15W|
Quiescent Current Ip 1 Tj=250C, Ioyr=5omA - 4.5| 8.0 mA
Quiescent Current 4
= - - .
Change Iy 1 21V=VIN=33V 1.0| mA
o
=2 OHz =f <100kH
Output Noise Voltage VNOo 1 Ta=25°C, 10Hz z - 125 - uV
IoyT=50mA
Ripple Rejection RR 1 f=120Hz, 22V§VI§§32V 52 68 - dB
Ioyr=50mA, Tj=25"C
Dropout Voltage vp 1 | Ioyr=1.04, Tj=25°C - | 2.0] - v
Short Circuit Current _ 520
Limit Isc 1 |T3=25"C 0.4 A
Average Temperature o ° mv/
Coefficient of Output Tcvo 1 | Iour=5mA, 0 C<Tj<125°C - | -2.5 - d
eg

Voltage
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TA78005AP, TA78006AP, TA78008AP, TA78009AP,
TA78010AP, TA78012AP, TA78015AP, TAT8018AP,

TA78020AP, TA78024AP

TA78020AP
ELECTRICAL CHARACTERISTICS (VIN=29V, IoyT=500mA, OOC§Tj§1250C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |13=25°C, Iour=100mA 19.2 [20.0 {20.8 | v
Input Regulation Reg-line | 1 |Tj=250c [ 23V =VIN=35V - 15 | 400 | oy
26V SVIN =32V - 5| 200
Load Regulation Reg-load | 1 |Ty=250c [PMASTour=1.44 | - | 12 | 400 | oy
250mA < Tour=750mA| - 4 | 200
= <
Output Voltage VouT 1 |23V=VIN=35V 19.0| - [21.0| v
5.0mA =IoyuT =1.0A, Po =15W
Quiescent Current Iy 1 Tj=250C, Ipyr=5mA - 4.6 | 8.0 | mA
Quiescent Current 4
< - - .
Change Ip 1 |23Vv<vViN<35V 1.0 | ma
o
= <f<
Output Noise Voltage VNO 1 Ta=25°C, 10Hz =f =100kHz - 135 - 77\
IoyT=50mA
Ripple Rejection RR | |fTievHz, 26VSVIN<S3OV 50| 66| - | aB
IoyT=50mA, Tj=25C
Dropout Voltage Vp 1 |Toyr=1.0a, Tj=25°C - | 2.0 - v
Short Circuit Current .—ncO _ a
Limit Igc 1 |Tj=25"¢C 0.4 A
Average Temperature o o nv/
Coefficient of Output Tevo 1 IOUT=5mA, 0 C§Tj =125°C - -3.0 - deg
Voltage
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TA78005AP, TA78006AP, TA78008AP, TAT8009AP,

TA78010AP, TA78012AP, TA78015AP, TA78018AP,

TAT8020AP, TA78024AP

TA78024AP

ELECTRICAL CHARACTERISTICS

(ViN=33V, Ioyr=500mA, 0°C =T3;=125°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX.|UNIT
CUIT
Output Voltage Vout 1 Tj=25 C, IOUT=lOOmA 23.0 | 24.0(25.0 \
27V = VIN=38V - 18| 480
Input Regulation Reg.line| 1 T4=25°C mV
30V Viy=36V - 6| 240
5mA = IgyT=1.4A - 12| 480
Load Regulation Reg.load| 1 Tj=25°C mV
250mA =IoyuT=750mA| - 41 240
0 Vol v 1 27V= V1N =38V 22.8 25.2 | v
tput t _ - . - .
LAl ouT 5.0mMA=I0UT=1.0A, Po=15W
Quiescent Current 1B 1 T4=25°C, IpyT=>5mA - 4.6 8.0 | mA
Quiescent Current R -
Change JIB 1 27V = Vg =38V - - 1.0 mA
Output Noise Ta=25°C, 10Hz < f =100kHz
Voltage VNO 1 Ioyr=50mA - 1501 - uv
. ) f=120Hz, 28V=VIN=38V
Repple Rejection RR 1 IoyT=50mA, Tj=25°C 50 66| - dB
Droput Voltage Vp 1 IOUTzl'OA’ TJ-=25°C - 2.0 - \
Short Circuit o
Current Igc 1 Tj=25 C - 0.3 - A
Average Temperature 1T v
Coefficient of Tevo 1 Igyp=>5mA, O CéTj =125°C - -3.5| - |[® </i
Output Voltage eg
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TAT8005AP, TA78006AP, TA78008AP, TA78009AP,
TA78010AP, TA78012AP, TA78015AP, TA78018AP,
TAT8020AP, TAT8024AP

TEST CIRCUIT/STANDARD APPLICATION CIRCUIT

ViN o ' ’ —0 Vourt
TA78000AP
. o Iour
3 11
] 3789 A
S o - |1 &
IB
I - T; VouT - Tj
6 . 6
< z
g
~ ]
==}
- T o
- > 4
=
;’ &
= <
o TA78005AP g TA78005AP
E 2 o 2
° ViN=10V > ViN=10V
13
F loyr=0 2 Ioyr=5.0mA
- |5
-] 0 =] 0
0 50 100 150 o 0 50 100 150
JUNCTION TEMPERATURE T; (T) JUNCTION TEMPERATURE Tj (¢)
~ RR - IoyrT ViNn - Isc
=
= ~ /N
80 oo ~ < 18
g '\,\ NN ~ /
= 46 & \
R = m
8 '\’\\ NN T4 5 OOS"P fon
[ 5] N 2 01
<4 60 4y 94 1z
8 L [
[ (22 NN
LN N z TA78005AP
; - N é
- N o)
g o VIN=10V (5AP) ‘NN o
m 4 =16V (10AP) e 0 N
[} —naV (24AP) 3 \
e =33V (R24AP) = \
s f—=120Hz ] \
% 2%p 30 80 100 300 500 1000 %0 10 20 30 40
o]
= OUTPUT CURRENT Igyr (mA) INPUT VOLTAGE Viy (V)

25



TA78000AP, TA78006AP, TAT8008AP, TA78009AP,
TA78010AP, TA78012AP, TA78015AP, TA78018AP,

TA78020AP, TA78024

Pp - Ta
R4
THERMAL RESISTANCE
Vp - Ty g v J-C J-a
s o 20 %
4Vo=2% OF OUTPUT A~ \*o 6.0 84.0
o VOLTAGE z
2 I . . . T . Q \\r')o\ t/W
o 16
S g \S
& R — =
3 \\ IOU %
o =14 =12
g e N — A
. o
> \ P~ ‘eUODJA &
& I~ I~
3 ~=2 &
& — =
4 3
m
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3 4 (WITHOUT
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A
3
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=
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TA78005AP, TA78006AP, TA78008AP, TAT8009AP,
TA78010AP, TA78012AP, TA78015AP, TR78018AP,

TA78020AP, TA78024AP

APPLICATION CIRCUITS

(1) VOLTAGE BOOST REGULATOR

(a) Voltage boost by use of zener diode

VING ! —O Voyurt
I TA78000AP
<
By —~3
u: <
55 f ) +] &
2 15 4%
Hf —~
. v
I, % 1, = oUT(IC)
= R
vz
I = 5mA
™ biud
Vour=VouT(1Cc) +Vz
(b) Voltage boost by use of resistor
VINO— O VouT
TA78000AP
%
3 & .
§ 3 &
[ Ip (d i 9
5
(\Zﬁ
x <
r ™ nr r
Ry
Vour=Vout(1c) (1+ g) +Rz - Ip
(c) Adjustable output regulator
VINO— ! —0 VopurT
TA78000AP
By &4 g
) L3
- ~
3 //IJ T3 ¥9
s

Rz Ry

1 +
TA75558 P/S X <
m Jr

R
Vour=Voutr(1c) ( 1+ R% )

Ak
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TA78005AP, TA78006AP, TA78008AP, TAT8009AP,
TA78010AP, TA78012AP, TA78015AP, TAT8018AP,

TA78020AP, TA78024AP

(2) CURRENT BOOST REGULATOR

TA78000AP ' ‘ © Vour
5
(]
[
3

Q0. 1uF
10uF

PRECAUTIONS ON APPLICATION
(1) 1In regard to GND, be careful not to apply a negative voltage to the input/
output terminal. Further, special care is necessary in case of a voltage

boost application.

(2) 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.

Output surge and
input short protecting

e
diode.

v - v
IN TA78000AP ouT
SERIES

) Vg l

p l * T 1 -
diode.
rode Vz:>VI§L J’
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TA78005AP, TA78006AP, TA78008AP, TA78009AP,
TA78010AP, TA78012AP, TA78015AP, TA78018AP,

(3

(5)

TA78020AP, TA78024AP

When the input voltage is too high, the power dissipation of three

so that the

terminal regulator increases because of series regulator,
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.
RSD vin'
Vin © A TA78000AP v I
SERIES ouUT ouUT
Ip

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

Pp = (Vin'-Vour)- Iour * Vin' - Ip
If Viy' 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'
Rgp << IoyuT + IB

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.

Installation of IC for power supply

For obtaining high reliability on the heat sink design of the regulator
IC, it is generally required to derate more than 20% of maximum junction
temperature (Tj MAX.).

Further, full consideration should be given to the installation of IC

to the heat sink.
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TA78005AP, TA78006AP, TA78008AP, TA78009AP,
TA78010AP, TA78012AP, TA78015AP, TA78018AP,

TA78020AP, TA78024AP

(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

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

TABLE

Unit: °C/W

PACKAGE MODEL No.

TORQUE

MICA

Qc *+ Qs

TO-220AB TA780xxxAP

6kg.cm

Not Provided

0.3v0.5(1.5~2.0)

Provided

2.0v2.5(4.0v 6.0)

®)

(c)

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

The package of regulator 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.

If 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 SC101 (Torei Silicomn) or G-640 (GE), if grease is used.

Torque

When installing IC on a
torque of less than the
torque in excess of the
of the IC are adversely

given to the installing

heat sink or the like, tighten the IC with the

rated value.

If it is tightened with the

rated value, sometimes the internal elements

affected. Therefore, great care should be

operation.

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

with the passage of time, which may lessen the effect of radiation.
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TA78058, TA78068, TA7808S, TA7809S,
TA78108, TA78128, TA78158, TAT818S,

TA78208, TA78243

THREE TERMINAL POSITIVE VOLTAGE REGULATORS Unit in mm
5v, 6v, 8v, 9v, 10v, 12v, 15v, 18v, 20v, 24V 10403 @32+0.2 2.7£0.2
— [=)
o
_.QJ ol w
o o L) S
. Suitable for C-MOS, TTL, the other digital IC's 2 H
power supply ©
. Internal thermal overload protection 11 ” “ 1
pi & z
. Internal short circuit current limiting L 1 =
o
. Output current in ‘excess of 1A 0.75+0.15 I || pit |
. Metal Fin (Tab) is fully covered with Mold Resin. H
2.54+0.25 254+0.25
(T0-220 @ package)
) ©
= S p—
e
P — 1
JEDEC —
EIAJ SC—67
TOSHIBA HSIP3-P—-A

MAXIMUM RATINGS (Ta=25°C)

Weight: 1.7g

CHARACTERISTIC SYMBOL RATING UNIT
TA7805S
TA7806S
TA7808S
TA7809S 35
TA7810S
Input Voltage TA7812S VIN v
TA7815S
TA7818S
TA7820S 40
TA7824S
Power Dissipation Pp 2 W
Power Dissipation (Tc=25°C) Pp 20 W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °c
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TA7805S, TA78068, TA7808S, TA7809S,
TA78108, TA78128, TA7815S, TAT818S,

TA78208, TA7824S

EQUIVALENT CIRCUIT

. , , @ INPUT
= P =
z2
<+ 0 < Q8 Q9
= =R vV
{ Q16
%1—4' R21 | Q17
—'\7 N R12
Q15
— 1ol
9 xS
a0 ) @ OUTPUT
=2 6
J/
Q13 Q5
N . 57
w3 &
© =7 b
21 K ¢ NQU
=2 =3
| e
~N
Q1 S
~ < ‘/{ w <
= 3
2(
=
@ GND
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TA78058, TA7806S, TA7808S, TA7809S,
TA78108, TA78128, TA78158, TA7818S,

TA78208, TA78248
TA78055

ELECTRICAL CHARACTERISTICS (VinN=10V, 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, IpurT=100mA 4.8 | 5.0 5.2 \'
7.0V <VIN =25V - 3] 100
Line Regulation Reg-line 1 |Tj=25°C sVINS mV
B 8.0V VIN=12V - 1 50
Load Regulation Reg-load 1 |Tj=25°C omA <Tour=1.4A - 15 100 mV
N o - 250mA <IoyT =750mA - 5 50
7.0V <VIN 20V
Output Voltage VouT 1 4,75 - 5.25 \'
5.0mA<Ioyr =1.0A, Po=15W
Quiescent Current 1B 1 |Tj=25°C, IouT=5mA - 4,21 8.0 mA
Quiescent Current )
{ 4 - - .
Change 1p 1 |7.0VsVINS25V 1.3 | mA
Ta=25°C, 10Hz<=f <100kHz
Output Noise Voltage VNO 1 - 50 - uV
; Loyr=>50mA :
f=120Hz, 8.0V<ViN <18V
Ripple Rejection RR 1 62 78 - dB
IouT=50mA, Tj=25°C
Dropout Voltage Vp 1 |Ipgyr=1.0A, Tj=25°C - 2.0 - \Y
Short Circuit Current i_9co _
Limit Isc 1 [Tj=25°C 1.6 - A
Average Temperature v/
Coefficient of Tevo 1 |Igyp=5mA, 0°C <Tj <125°C - |-0.6| - “‘d
Output Voltage €8
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TA78058, TA78068, TA7808S, TA78093,

TA78108, TA78123, TA78158, TA7818S,

TA78208, TA78243

TA78065

ELECTRICAL CHARACTERISTICS

(VIN=11V, 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, Ioyp=100mA 5.75 | 6.0 |6.25| V
8.0V VIN=25V - 4 120
Line Regulation Reg-line| 1 [Tj=25°C mV
IV <VIN <13V - 2 60
5mA§IOUT§1.4A - 15 120
Load Regulation Reg-load 1 |Tj=25°C ——1— mV
250mA <Igyr =750mA| - | 5 60
BV Viy <21V
Output Voltage \Y 1 5.7 - 6.3 4
P & ouT S.0mA <Tou <1.0A, Po <150
Quiescent Current 1B 1 |Tj=25°C, IouT=5mA - 4.3 8.0 | mA
Quiescent Current _ _
Change 41 1 [8.0V<vVyy <25V 1.3 | mA
Ta=25°C, 10Hz<f <100kEz
Output Noise Voltage VNO 1 - 55 - uV
IoyT=50mA
f=120Hz, 9V <VIN <19V
Ripple Rejection RR 1 . o 61 77 - dB
Loy=50mA, Tj=25°C
Dropout Voltage \%)) 1 |Ioyr=1.0A, Tj=25°C - 2.0 - \Y
Short Circuit Current . _oro
Limit Isc 1 |Tj=25°C - 1.5 - A
Average Temperature v/
Coefficient of Tcvo 1 |Ioyp=5mA, 0°C=Tj=<125°C - |-0.7] - “‘deg

Output Voltage
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TA78058, TA7806S, TA7808S, TA7809S,
TA78108, TA78128, TAT815S, TA7818S,

TA78208, TA78248

TA7808S
ELECTRICAL CHARACTERISTICS (Vin=14V, IgyT=500mA, 0°C<Tj<125°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C, Ipyr=100mA 7.7 | 8.0 | 8.3 \Y
X o 10.5V=Viy =25V - 6 160
Line Regulation Reg-line| 1 [Tj=25°C mV
11V Viy =17V - 2 80
o 5mA SIgyr=1.4A - 12 | 160
Load Regulation Reg-load| 1 [Tj=25°C mV
250mA =Igyr =750mA| - 4 80
10.5V=VINy =23V
Output Voltage VouT 1 7.6 - 8.4 \Y
5.0mA<=IgyT=1.0A, Py =15W
Quiescent Current 1B 1 |Tj=25°C, Ipyr=5mA - 4.3 8.0 mA
Quiescent Current _ _
Change 413 1 [10.5V <Vy =25V 1.0 | maA
Ta=25°C, 10Hz <f <100kHz
Output Noise Voltage VNO 1 - 70 - uV
IoyT=50mA
f=120Hz, 11.5V <ViN <21.5V
Ripple Rejection RR 1 i o 58 74 - dB
IoyT=50mA, Tj=25°C
Dropout Voltage Vp 1 |IgyT=1.0A, Tj=25°C - 2.0 - \Y
Short Circuit Current < oo
Limit Isc 1 |Tj=25°C 1.1 - A
Average Temperature nv/
Coefficient of Tcvo 1 |Ipyr=5mA, 0°C<Tj =<125°C - |-1.0 - d
Output Voltage eg
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TA78058, TA7806S, TA7808S, TA78098,
TA78108, TA78128, TA78158, TA7818S,

TA78208, TA78248

TA7809S

ELECTRICAL CHARACTERISTICS (ViN=15V, IouT=500mA, 0°C<Tj <125°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C, IoyT=100mA 8.64 9.0 {9.36 v
. . R 11.5V <V <26V - 71 180
Line Regulation Reg-line 1 [Tj=25°C mV
13V <Viy <19V - | 2.5] 90
SmA <Igyr=1.4A - 12 | 180
Load Regulation Reg.load 1 [Tj=25°C mV
250mA <IoyT=750mA[ - 4 90
11.5V<V{y=2.6V
Output Voltage VouT 1 ) 8.55 - 19.45 \Y
5.0mA =Igyr =1.0A, Po=15W
Quiescent Current I 1 |Tj=25°C, IpoyT=5mA - 4.31 8.0 mA
Quiescent Current _ _
Change 41 1 [11.5V<Vyy =26V 1.0} mA
Ta=25°C, 10Hz<f <100kHz
Output Noise Voltage VNO 1 - 75 - uV
IOUT=50mA
£=120Hz, 12.5V<Vyy<=22.5V
Ripple Rejection RR 1 o 56 72 - dB
IoyT=50mA, Tj=25°C
Dropout Voltage Vp 1 |Iopyr=1.0A, Tj=25°C - 2.0 - v
Short Circuit Current . _oco
Limtt Isc 1 |T3=25°C - | 1.0 - A
Average Temperature av/

Coefficient of Tcvo 1 |Ioyr=5mA, 0°C=Tj =125°C - |-1.1 -

Output Voltage deg
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TA78058, TA7806S, TA7808S, TA78098,
TA78108, TA78128, TA78158, TA7818S,

TA78208, TA7824S
TA7810S

ELECTRICAL CHARACTERISTICS (Viy=16V, 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, Ipyr=100mA 9.6 |10.0 | 10.4 \
. . 12.5V gV 27V - 8 200
Line Regulation Reg-line| 1 |Tj=25°C sVINS oV
14V <VIy <20V - | 2.5 100
Load Regulation Reg-load| 1 |Tj=25°C omA = Toyr <1.4A - 12 | 200 mV
250mA =Igyr =750mA| - 4| 100
12.5V<VIN <25V
Output Voltage VouT 1 9.5 - 10.5 \'
5.0mA <Iour<1.0A, Po<15W
Quiescent Current Ig 1 [Tj=25°C, Ipyr=>5mA - 4.3 8.0| mA
Quiescent Current 4 _ _
Change Ip 1 [12.5V<VINs27V 1.0 mA
o 1 1 Ta=25°C, 10Hz <f <100kHz 80
utput Noise Voltage v - - v
P g NO TouT=50mA n
f=120Hz, 13.5V<ViN<23.5V
Ripple Rejection RR 1 55 72 - dB
IoyT=50mA, Tj=25°C
Dropout Voltage Vp 1 | Iogyr=1.0A, Tj=25°C - 2.0 - v
SboFt Circuit Current Isc 1 {13=25°C _ 0.9 _ A
Limit
Average Temperature v/
Coefficient of Tcvo 1 [Ioyr=5mA, 0°C<Tj<125°C - |-1.3 - deg
Output Voltage
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TA78058, TA78068, TA7808, TA7809S,

TA78108, TA7812S, TA78158, TAT818S,

TA78208, TA7824S

TA7812S

ELECTRICAL CHARACTERISTICS

(VIN=19V, Iour=500mA, 0°C=Tj <125°C)

TEST
CHARACTERISTIC SYMBOL {CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C, Igyr=100mA 11.5 |12.0 |12.5 \Y
. 14,5V <Vin= 30V - 10 | 240
Line Regulation Reg-line| 1 |Tj=25°C mV
16V VN =22V - 3] 120
o | SmASTIour=1.4A - 12 | 240
Load Regulation Reg-load 1 |Tj=25°C mV
250mA < IouT =750mA| - 4 | 120
14.5V=VIN =27V
Output Voltage VouT 1 11.4 - 12.6 \Y
5.0mA SIgyr=1.0A, Py <15W
Quiescent Current IB 1 |Tj=25°C, IpyTr=>5mA - 4.3 8.0 | mA
Quiescent Current 4 < < _ B
Change IB 1 |14.5V=VyNy =30V 1.0 mA
Ta=25°C, 10Hz =f <100kHz
Output Noise Voltage VNO 1 - 90 - uV
IoyT=50mA
f=120Hz, 15V=VyN =25V
Ripple Rejection RR 1 i o 55 71 - dB
Ioyr=50mA, Tj=25°C
Dropout Voltage \%) 1 |IouT=1.0A, Tj=25°C - 2.0 - v
Short Circuit Current
1 j=25° - 0.7 - A
Limit Isc 1] ¢
Average Temperature mv/
Coefficient of Tcvo 1 |IgyT=5mA, 0°C <Tj <125°C - |-1.6 - deg

Output Voltage
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TA7805S, TA78068, TA78088, TA7809S,

TA78108, TA78128, TA78158, TA7818S,
TA78208, TA78248

TA7815S
ELECTRICAL CHARACTERISTICS (VIN=23V, IouT=500mA, 0°C<Tj <125°C)

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN.| TYP.| MAX.]| UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C, IoyT=100mA 14.4 [15.0 | 15.6 \Y
. 17.5V< vy <30V - 11 | 300
Line Regulation Reg-line 1 |Tj=25°C ='IN mvV
20V =VIN =26V - 3] 150
= . -
Load Regulation Reg-load 1 |Tj=25°C omA = Tout 1. 4A 12 300 mV
250mA =IgyT =750mA| - 4| 150
17.5V =Viy =30V
Output Voltage VouT 1 ) 14.25) - 15.75 Vv
5.0mA SIoyT =1.0A, Po =15W
Quiescent Current 1B 1 |Tj=25°C, Ipyr=5mA - 4.4 8.0 mA
Quiescent Current < - -
Change 41p 1 |17.5V=Vin =30V 1.0| mA
Ta=25°C, 10Hz<=f =100kHz
Output Noise Voltage VNO 1 - 110 - A%
Tour=50mA
f=120Hz, 18.5V<=VIN=28.5V
Ripple Rejection RR 1 . o 54 70 - dB
IoyT=50mA, Tj=25°C
Dropout Voltage Vp 1 |Igyr=1.0A, Tj=25°C - 2.0 - Y
Short Circuit Current < _oco
Limit Isc 1 [Tj=25°C 0.5 A
Average Temperature v/
Coefficient of Tcvo 1 |IpyT=5mA, 0°C=Tj =125°C - |-2.0 - d
Output Voltage €8
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TA78058, TA7806S, TA7808S, TA78098,

TA78108, TA78128, TA7815S, TA7818S,

TA78208, TA7824S

TA7818S

ELECTRICAL CHARACTERISTICS

(VIN=27V, IoyuT=500mA, 0°C =Tj=125°C)

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C, IoyT=100mA 17.3 |18.0 |18.7 \Y
21V =33V -
Line Regulation Reg-line| 1 [Tj=25°C WV=Viy =33 13 | 360} oy
24V =V1N =30V - 4 180
Load Regulation Reg-load| 1 |Tj=25°C omA = Loyt 1. 44 - 12 | 360 | .y
250mA<TouT =750mA| - | 4 | 180
21V =VN <33V
Output Voltage VouT 1 B 17.1 - 18.9 '
5.0mA =IgyTr =1.0A, Po=15W
Quiescent Current 1B 1 |Tj=25°C, IouT=5mA - 4.5 8.0 | mA
Quiescent Current 4T _ = _ _
Change IB 1 |21V=VIN =33V 1.0 mA
Ta=25°C, 10Hz= f =100kHz
Output Noise Voltage VNO 1 - 125 - uV
Ioyr=50mA
£=120Hz, 22V<=Vyy =32V -
Ripple Rejection RR 1 N 52 68 - dB
IoyT=50mA, Tj=25°C
Dropout Voltage \%)) 1 [IoyT=1.0A, Tj=25°C - 2.0 - v
Short Circuit Current
j=25° - A . A
Limit Igc 1 |Tj=25°C 0
Average Temperature mv/
Coefficient of Tcvo 1 [IoyT=5mA, 0°C =Tj =125°C - |-2.5 - deg

Output Voltage
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TA78058, TA78068, TA7808S, TA7809S,
TA78108, TA78128, TA78158, TA7818S,

TA78208, TA78248

TA7820S
ELECTRICAL CHARACTERISTICS (VIiN=29V, IouT=500mA, 0°C=Tj =<125°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C, Iour=100mA 19.2 |20.0 | 20.8 v
< < -
Line Regulation Reg-line| 1 |Tj=25°¢| 23V =VIN=35V 15| 4001 oy
26V =VIN<=32V - 5] 200
Load Regulation Reg-load 1 |Tj=25°C omA =TouT =1.4A - 12 400 mV
250mA =IgyT S750mA| - 4 | 200

23V=VIN =35V

Output Voltage VouT 1 19.0 - |21.0 v
5.0mA SIouT<1.0A, Po=15W

Quiescent Current I 1 [Tj=25°C, Ipyr=5mA - 4.6 | 8.0 mA

Quiescent Current . _ _

Change 41 1 [23V=VIN =35V 1.0 mA
Ta=25°C, 10Hz=f =100kHz

Output Noise Voltage VNO 1 - 135 - v
TouT=50mA
f=120Hz, 24V=VN =34V

Ripple Rejection RR 1 50 66 - dB
IoyT=50mA, Tj=25°C

Dropout Voltage L% 1 |IoyT=1.0A, Tj=25°C - 2.0 - v

Short Circuit Current . _oco

Limit Isc 1 |Tj=25°C 0.4 - A

Average Temperature mv/

Coefficient of Tcvo 1 |IogyT=5mA, 0°C<=Tj =<125°C - |-3.0 - d

Output Voltage eg
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TA78058, TA7806S, TA7808S, TA78098,

TA78108, TA78128, TA78158, TA7818S,

TA78208, TA7824S

TA7824S
ELECTRICAL CHARACTERISTICS (ViN=33V, Ipyr=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 23.0 {24.0 | 25.0 v
.
27V <Viy <38V - 18 | 480
Line Regulation Reg-line 1 [Tj=25°C mV
30V <VIN <36V - 6| 240
5SmA <1 =1.4A - 12 480
Load Regulation Reg-load| 1 |Tj=25°C o8 =-0UT nV
250mA <IQuT =750mA| - 41 240
27V <VIN <38V
Output Voltage Vout 1 22.8 - 125.2 v
5.0mA=IgyT=1.0A, Py =15W
Quiescent Current IB 1 |Tj=25°C, IgyT=5mA - 4.6 | 8.0 mA
Quiescent Current 4
Change Ip 1 |27V<VIN =38V - - 1.0 mA
Ta=25°C, 10Hz <f <100kHz
Output Noise Voltage VNO 1 - 150 - nV
IoyT=50mA
f=120Hz, 28V <VIN =38V
Ripple Rejection RR 1 50 66 - dB
IoyT=50mA, Tj=25°C
Dropout Voltage VD 1 {IguT=1.0A, Tj=25°C - 2.0 - v
Short Circuit Current . hco
Limit Isc 1 [Tj=25°C - 0.3 - A
Average Temperature mV/
Coefficient of Tcvo 1 |IgyT=5mA, 0°C<=Tj=125°C - |-3.5 - d
Output Voltage €8
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TA7805S, TA78068, TA78088, TA7809S,
TA78108, TA78128, TA78158, TA7818S,

TAT8208, TA78248

TEST CIRCUIT/STANDARD APPLICATION CIRCUIT

VIN O -O Vour
TA78%*S
. Iout
3 5 ‘2%5
3 3 sl 2 2
Ip
bead
Ig — Tj VouT — Tj
6 6
~ >
2 Z
£ 2
o
AN >y
[}
§ E
TA7805S 2 TA7805S
2 >
© VIN=10V g ViN=10V
< Ioyr=0 E LoyT=50mA
@
0 1 1 :8 0 1 |
0 50 100 150 0 50 100 150
JUNCTION TEMPERATURE T; (T) JUNCTION TEMPERATURE T; (T)
RR — IouT v .
2 IN sC
©
~ _\
w 80— wy ~ I
~ I N < 18
\\ NN 7 ~
o 476’0 &)
- \\\ N 7-47 5S *
E 60 N > 8103 ~ TA7805S
- 78243 ~J ™ g 12
g \ NN 4
& [N N E AV
= VIN=1UViosy ™ 2 '\
E 40} =16V (10S) e 06
=33V (245) 3 \
L s
E f=120Hz @ \
-9
= 20 I L1 L1l 0 N
10 30 50 100 300 500 1000 0 10 20 30 40

OUTPUT CURRENT Igyr (mA) INPUT VOLTAGE VN (V)
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TA78058, TA7806S, TA7808S, TA7809S,

TA78108, TA78128, TA7815S, TA7818S,

TA78208, TA78248

DROPOUT VOLTAGE Vp (V)

FREQUENCY f (Hz)

VD — Tj PD — Ta
24
THERMAL RESISTANCE
4Vg=2% OF OUTPUT VOLTAGE ~
Z 0 J-C J-A
a
o \ 2 6.25 62.5
—
8 2 /W
=16 \
S
e
—— - 2 \
!\{.\. OUT§1“1 a 12 Y
—— &: \
3 ‘\
\\ \&mA E 5
- — . \\
\ 0 c<n
T £ (WITHOUT \
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< \
. F=+~J1_ N\
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Zout — f
1
TA7805S
a 0'5: VIN:l()V
N IouT=200 mA
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TA7805S, TA7806S, TA7808S, TA7809S,

TA78108, TA78128, TA78158, TA7818S,
TA78208, TA78248

APPLICATION CIRCUITS

(1) VOLTAGE BOOST REGULATOR

(a) Voltage boost by use of zener diode

1 3
YN O TA78%%S ' @ Vour
<3
> =3 R A
Fa -
S g e x11 2 ~OULUIC)
T *1;
Vz
jf 11 2 5mA
e P

Vout=VouT (1c)*+Vz

(b) Voltage boost by use of resistor

1 3
VIN O ' - O Vout
TA78%*S

0.33uF
L
r
R1
J—
10uF

3 Ip

>
=3 l
rrr HL lead

R2
VouTt=VouT (1C) (1+ R ) + R2 - IB

(¢c) Adjustable output regulator

. 3
v v,
INO TA78%*S “OVour
2 fay [

F +

éj- =3 &3

o™ T - o Iy =

o _}m

>
TA75558 P/Sx-—;— ]
r’r A T

R2
Vour=Vout(1c) (1+ £7 )
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TA78058, TA78068, TA7808S, TA7809S,
TA78108, TA78128, TA78158, TAT818S,
TA78208, TA78248

(2) CURRENT BOOST REGULATOR

TG

0.334F

|l
1
)

TA78%*S
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TA78DL05P/06P/08P/09P

5V, 6V, 8V, 9v, 10v, 12V, 15V
LOW DROPOUT VOLTAGE REGULATOR.

ren
*

circuits internally.

+ Low Standby Current of 500uA Typical.
+ Maximum Output Current Up to 250mA.

+ Multi-protection: Reverse Connection of Power Supply,
60V Load Dump, Thermal Shut Down and Current Limiting.

+ TO-220AB Package.

8DL**P series consists of positive fixed output 2 %
vo regulator IC capable of sourcing current up to #:jgf 2
250mA. Due to the features of low dropout voltage and "

low standby current, these devices are useful for battery -
powered equipment. This series includes current limit-
ing, thermal shutdown, overvoltage protection, input
fault protection and excessive transient protection

Low Dropout Voltage of Less than 0.6V.

TA78DL10P/12P/15P

Unit in mm

103MAX , $3610.2

6.7MAX

15.3MAX

l 130MIN
¥

1.3 2MAX

4. 7TMAX

54
“Hranl 3

1. INPUT

2. GND
MAXIMUM RATINGS (Ta=25°C) 3. OUTPUT

CHARACTERISTIC SYMBOL RATING UNIT JEDEC SC—46

Operating Input Voltage VIN 29 \ TOSHIBA  HSIP3-P
Input Voltage of Surge VIN 60 (1 sec) v Mounting Kit No. AC75
Power Dissipation PD 20 W Weight: 1.9g
Operating Temperature Topr -40~85 °C
Junction Temperature Tj 150 °c
Storage Temperature Tstg -55~150 °C
Soldering Temperature Tsol 260 (10 sec) °C

BLOCK DIAGRAM

INPUT (1
6

j SHORT

PROTECTION

s 8

W~

OVER VOLTAGE/
THERMAL SHUT DOWN
PROTECTION

Q
=z
o}
2
_C:}
-
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TA780L05P/06P/08P/09P
TA78DL10P/12P/15P

TA78DLOSP
ELECTRICAL CHARACTERISTICS (Vin=14V, Ioyr=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP. | MAX.| UNIT
CUIT
Output Volt v VIN=S.35-26V 4.5 | 5 |s.s| v
oltage - . .
Py 8 out Ta=-40~85°C
Line Regulation Reg. line - |VIN=9~16V - 2 10 mV
- |VIN=6~26V - 4 30
Load Regulation Reg. load - | IoyT=10~200mA - 14 50 mV
Quiescent Current IB - | Iout <10mA, - 0.5 1 mA
Dropout Voltage 1Vin-Vour | - | four=>0mA — - [0.15 | 0.3 \Y
- | IoyT=200mA - 0.4 0.6
Max. Operating Voltage | ViN MAX. - 29 33 - \
TA78DLO6P
ELECTRICAL CHARACTERISTICS (Vin=14V, Igyr=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. [ TYP. | MAX.| UNIT
CUIT
VIN=6.35~26V
Output Voltage v - 5.4 6 | 6.6 \
i o€ ouT Ta=-40~85°C
Line Regulation Reg. line - |VIN=10~17V - 2 12 mV
- | VIN=7~26V - 5 36
Load Regulation Reg. load - | IoyT=10~200mA - 17 60 mV
Quiescent Current I - | IoyTr <10mA, ViN=7~26V - 10.55 - mA
Dropout Voltage | Vin-Vour | - | four=50mA - (015 103 v
- | IoyT=200mA - 0.4 | O.
Max. Operating Voltage ViN MAX - 29 33 - \Y
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TA780L05P/06P/08P/09P
TA78DL10P/12P/15P

TA78DLO8P
ELECTRICAL CHARACTERISTICS (Viy=16V, IouT=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Vin=8.35~26V
Output Voltage Vout - 7.2 8] 8.8 \'}
Ta=-40~85°C
Line Regulation Reg. line - | VIN=12-19V - Ll
| | - ViN=9~26V - 6 45
Load Regulation Reg. load - | IoyT=10~200mA - 22 80 | mv
Quiescent Current Ig - Ioyr <10mA, ViN=9~26V - 0.6 - mA
Dropout Voltage IViN-VouT ! — Loyr=>50ma _ 0.15 0.3 \'
- | IoyT=200mA - 0.4 0.6
Max. Operating Voltage | Viy MAX - 29 33 - \'
TA78DLO9P
ELECTRICAL CHARACTERISTICS (Vin=16V, Ioyr=10mA, T3§=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
VIN=9.35~26V
Output Voltage VouT - 8.1 91 9.9 v
o Ta=-40~85°C
Line Regulation Reg. line - Vin=13~20v - 3 18 mV
- | VIN=10~26V - 7 50
Load Regulation Reg. load - | ToyT=10~200mA - 25 90| mv
Quiescent Current Ip - | IoyT £10mA, Vin=10~26V - | 0.65 - mA
Dropout Voltage 1Vin-Vourt! - | Tour=50ma - |0-15] 0.3 \'
- | IopyT=200mA - 0.4 0.6
Max. Operating Voltage | Viy MAX - 29 33 - v
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TA780L05P/06P/08P/09P
TA78DL10P/12P/15P

TA78DL10P
ELECTRICAL CHARACTERISTICS (VInN=16V, Ioyr=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
ViN=10.35~26V
0 Volt \ - 10
utput Voltage OUT Taz—40~85°C 9 1 11 \Y
Line Regulation Reg. line - | Vinsta-2lvo - 4 20 mV
] - | Vin=11~26V - 8 60
Load Regulation Reg. load - ToyT=10~200mA - 28 100 [ mV
Quiescent Current 1B Ioyr <10mA, Viy=11~26V - 0.7 - L mA
P - 4 ot
Dropout Voltage 1 viN-Vout! — Loyr=>0mA - ]0.15] 0.3 v
- IoyT=200mA - 0.4 0.
Max. Operating Voltage | Viy MAX - 29 33 - \Y
TA78DL12P
ELECTRICAL CHARACTERISTICS (Vin=18V, Ioyr=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.[ MAX.| UNIT
CUIT
Output Voltage VouT | Vin=12.35-26V 10.8| 12)13.2] v
Ta=-40~85°C |
Line Regulation Reg. line - | VIn=16~23v - - > 24|
- | VIn=13~26V - 10 70
Load Regulation Reg. load - Ioyr=10~200mA - 33 120 | mV
Quiescent Current Ip - | Ioyr £10mA, Vin=13~26V - 0.8 - mA
Dropout Voltage IViy-Vour] || touT=>0mA - 0503y
- | Iour=200mA - 0.4 0.6
Max. Operating Voltage | VIN MAX - 29 33 - Y
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TA78DL05P/06P/08P/09P

TA78DL10P/12P/15P

TA78DL15P
ELECTRICAL CHARACTERISTICS (Vin=20V, IouT=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.[ MAX.|UNIT
CUIT
VIN=15.35~26V
Output Voltage v - 13.5 15 116.5 \Y
pe & ouT Ta=-40~85°C
Line Regulation Reg. line - VIN=19~26V - 6 30 mV
- | VIN=16~26V - 12 80
Load Regulation Reg. load - | IoyT=10~200mA - 40 1 150 | mV
Quiescent Current I8 - | ToyT £10mA, Vin=16~26V - 0.9 - mA
- = - .1 0.
Dropout Voltage | VIN-VouT | TouT=>0mA 0.15 : \"
- | ToyT=200mA - 0.4
Max. Operating Voltage | Viy MAX - 29 33 - v

APPLICATION CIRCUIT

VINo——~~———{E> TA78DLOSP [ 3 )—1——0 vyyp

C1 + 102
100uF

1t
it

_ID

o

®

=
—©
n

Capacitor Co must be guaranteed to operate of the temperature range that
the regulator should be operated correctly.
100uF is a suitable value to suppress the oscillation phenomenon at the

output terminal.
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TA78DL05P/06P/08P/09P

TA78DL10P/12P/15P

TYPICAL CHARACTERISTICS

"OUT IN VIN-VOUT ouT
6 12
>
Z
> —_
S E —
& =
3 , ' o8
> &
>
. Ll
g
2]
S S
g &
2 g 04
E 2 —
pé TA78DLOSP 2 /
o Igyr =50mA & //
Q
I
0 A o0
0 2 4 6 0 100 200 300
INPUT VOLTAGE Viy (V) OUTPUT CURRENT Igyr (mA)
Ig — VIN Pp — Ta
3 ~ R4
= .
2 TA78DLOSP < Rrg  C/W
g > - -
S Iour = OmA 3 J-c | J-a
o A 6.25 84
2 16
£ . 2
<] Q Q
& N o 2,
=3 <
O ~
& l / a
z 1 0 8
B =
-l / ;
- / B
=}
@ ° NO HEAT SINK
0 i 0
0 10 20 30 40 3 0 50 100 150
INPUT VOLTAGE Viy (V) AMBIENT TEMPERATURE Ta (C)
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TA78DL05S/06S/08S/09S

TA78DL10S/128/158

LOW DROPOUT VOLTAGE REGULATOR.

The TA78DL**S series consists of positive fixed
output voltage regulator IC capable of sourcing
current ‘up to 250mA.

Due to the features of low dropout voltage and low
standby current, these devices are useful for battery
powered equipment.

This series includes current limiting, thermal shutdown,
overvoltage protection, input fault protection and

excessive transient protection circuits internally.

Low Standby Current of 500uA Typical
. Maximum Output Current Up to 250mA

Low Dropout Voltage of Less than 0.6V
. Multi-protection : Reverse Connection of Power

Supply, 60V Load Dump, Thermal Shut Down and
Current Limiting
. Metal Fin (Tab) is Fully Covered with Mold Resin.

(T0-220 IS package)

MAXIMUM RATINGS (Ta=25°C)

Unit in mm

10+0.3 #3.2+02 27+0.2
—— 1

U

@
.,__._]m,
=)

o o )

15+0.3

5.6 MAX

eI

13.0MIN

0.75£0.15 ||

:

254+0.25 2.54+0.25

15

0.75+0
|

1. INPUT
2. GND
3. OUTPUT

JEDEC -

EIAJ SC—67

TOSHIBA HSIP3-P—-A

Weight: 1.7g

CHARACTERISTIC SYMBOL RATING UNIT
Operating Input Voltage VIN 26 v
Input Voltage of Surge VIN 60 v
Power Dissipation Pp 20 W
Operating Temperature Topr -40~+35 °C
Junction Temperature Tj +150 °C
Storage Temperature Tstg -55~+150 °C
Soldering Temperature Tsol +260 (10sec) °C
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TA780L055/06S/088/098
TA78DL10S/128/158

BLOCK DIAGRAM

INPUT (%\
N\

8 8

SHORT
PROTECTION
|
OUTPUT 3}
s X N
+
e <2 ///
P :’

OVER VOLTAGE/

PROTECTION

THERMAL SHUT DOWN

GND(%)

TA78DLO5S
ELECTRICAL CHARACTERISTICS (Vvin=14V, IouT=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP MAX.| UNIT
CUIT
VIN=5.35~26V
Output Voltage VouT .- 4.5 51 5.5 \
Ta=-40~+85°C
) . VIN=9~16V - 2 10
Line Regulation Reg.Line - mV
ViN=6~26V - 4 30
Load Regulation Reg.Load - |IoyuT=10~200mA ~ 14 50 | mV
Quiescent Current Ip - |Ioyur <=10mA, VIN=6~26V ~ 0.5 1| mA
IouT=50mA - ]0.15 | 0.3
Dropout Voltage VDROP - out \Y
IoyuT=200mA - 0.4 0.6
Max. Operating Voltage VIN - 26 33 - \Y
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TA780L05S/065/085/09S

TA78DL108/12S/158

TA78DL06S
ELECTRICAL CHARACTERISTICS (VIN=14V, IouT=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL  [CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
cuIT

VIN=6.35~26V
Output Voltage VouT - N 5.4 6 6.6 v

Ta=-40~+85°C

i . . VIN=10~17V - 2 12
Line Regulation Reg.Line - mV
- - VIN=7~26V - 5 36
Load Regulation Reg.Load - IoyT=10~200mA - 17 60 | mV
Quiescent Current I - | TouT <10mA, VIN=7~26V - 10.55 - mA
Loyr=50mA - |o.15 | 0.3
Dropout Voltage VDROP - v
IoyT=200mA - 0.4 | 0.6
Max. Operating Voltage VIN - 26 33 - \Y
TA78DL08S
ELECTRICAL CHARACTERISTICS (vin=16V, IoyuT=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR~ TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT

VinN=8.35~26V
Output Voltage VOUT - 7.2 8 8.8 \
Ta=-40~+85°C

ViN=12~19V - 3 16

Line Regulation Reg.Line - - mV
VIN=9~26V - 6 45

Load Regulation Reg.Load - TouT=10~200mA - 22 80 | mV

Quiescnet Current I - IoyT <10mA, VIN=9~26V - 0.6 - mA
ToyuT=50mA - 0.15 0.3

Dropout Voltage VDROP - v
IoyuT=200mA - 0.4 0.6

Max. Operating Voltage VIN - 26 33 - \
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TA780L05S/06S/08S/098

TA78DL10S/128/158

TA78DL09S
ELECTRICAL CHARACTERISTICS (vin=16V, Ioyur=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.[ MAX.|UNIT
CUIT
VIN=9.35~26V
Output Voltage VouT - 8.1 9 9. \%
pu 8 v Ta=-40~+85°C ?
. . VIN=13~20V - 3 18
Line Regulation Reg.Line - mV
VInN=10~26V - 7 50
Load Regulation Reg.Load - ToyT=10~200mA - 25 90 | mV
Quiescent Current Ip - IoyT =10mA, Vin=10~26V| - 0.65 - mA
IoyT=50mA - 0.15 .3
Dropout Voltage VDROP - v
IoyT=200mA - 0.4 | 0.6
Max. Operating Voltage VIN - 26 33 - \Y
TA78DL10S
ELECTRICAL CHARACTERISTICS (Vin=16V, IoyT=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.[ UNIT
CUIT
VIN=10.35~26V
Output Voltage vVouTt - IN 9 10 11 \Y
Ta=-40~+85°C
Vin=14~21V - 4 20
Line Regulation Reg.Lin - mV
& cg.nine VIN=11~26V - 8| 60
Load Regulation Reg.Load - IoyT=10~200mA - 28 100 [ mV
Quiescent Current Iy - IoyuT <10mA, Vin=11~26V] - 0.7 - mA
IouT=50mA - 0.15
Dropout Voltage VDROP - \Y
IoyT=200mA - 0.4 .6
Max. Operating Voltage VIN - 26 33 - \
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TA78DL05S/063/08S/09S

TA78DL10S/128/158

-

TA78DL12S
ELECTRICAL CHARACTERISTICS (vin=18V, IoyT=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.|[UNIT
CUIT
ViN=12.35~26V
Output Voltage VouT - W 10.8 | 12]13.2| v
Ta=-40~+85°C
VIN=16~23V - 5 24
Line Regulation Reg.Line - mV
ViN=13~26V - 10 70
Load Regulation Reg.Load - IoyT=10~200mA - 33 120 [ mV
Quiescent Current I - IoyuT = 10mA, Vin=13~26V| - 0.8 - mA
IoyT=50mA - 0.15 0.3
Dropout Voltage VDROP - - \
- L TouT=200mA - 0.4
Max. Operating Voltage VIN - 26 33 - \Y
TA78DL15S
ELECTRICAL CHARACTERISTICS (VIN=20V, IpuT=10mA, Tj=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
. ViN=15.35~26V L _ 3
Output Voltage vouT - 13.5 15| 16.5 \Y
Ta=-40~+85°C
ViN=19~26V - 6 30
Line Regulation Reg.Line - mV
ViN=16~26V - 12 30
Load Regulation Reg.Load - ToyT=10~200mA - 40 150 | mV
Quiescent Current I - IoyT =10mA, VIN=16~26V - 0.9 - mA
Ioyr=50mA - 0.15 0.3
Dropout Voltage VDROP - \
IoyuT=200mA - 0.4 0.6
Max. Operating Voltage VIN - 26 33 - \Y
APPLICATION CIRCUIT .
Capacitor C» must be guaranteed to
operate of the temperature range that
the regulator should be operated
VIN 1] TA78DL**S @ -0 Vourt correctly.
c1 s c2 100uF is a suitable value to suppress
014F 2 & 100uF the oscillation phenomenon at the
T output terminal.
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TA780DL05S/06S/08S/09S

TA78DL10S/128/158
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TA78DS00P/10P

Unit in mm

LOW DROPOUT VOLTAGE REGULATOR.

51 MAX
The TA78DSXXP series consists of positive fixed output o
voltage regulator IC capable of sourcing current up to S
30mA. Due to the features of low dropout voltage and » S
low standby current, these devices are useful for bat-
tery powered equipment. This series includes current D TOMAX
limiting, thermal shoutdown, overvoltage protection, 'g%gﬁ%g —3 §A<§
input fault protection and excessive transient pro- jlé;@éX_ | a3 2
tection circuits internally. -

* Low Standby Current of 500uA Typical. ! —

* Maximum Output Current Up to 30mA.

* Low Dropout Voltage of Less than 0.3V.

* Multi-protection : Reverse Connection of Power Supply,
60V Load Dump, Thermal Shut Down
and Current Limiting.

41 MAX

* Available in the Plastic TO-92 MOD Package ;:éﬁ?ng
3. GND
MAXIMUM RATINGS (Ta=25°C) JEDEC TO—92MOD
CHARACTERISTIC SYMBOL RATING UNLL || ETAJ -

Operating Input Voltage | VIN | 29 v e
Input Voltage of Surge VIN 60 v

(Power Dissipation | Pp 800 m

.bggrating Témpefaéure' Toprpi -40~85 °C

Junction Temperature | Ty | 150 °c |
|Storage Temperature Tstg ~55~150 °C

'édidggzgghféaperature 7 T;ol 7'260(10 sec) °C

BLOCK DIAGRAM

INPUT CIR 4 +

L §

PROTECTION [ 3
| ] OVER VOLTAGE ./
OUTPUT C2>— THERMAL SHUT
DOWN PROTECTION




TA78DS05P/10P

TA78DS05P
ELECTRICAL CHARACTERISTICS
TEST
CHARACTERISTIC SYMBOL |CIR~- TEST CONDITION MIN,. | TYP. | MAX. | UNIT
CUIT
Output Voltage VouT - | ViN=5.35~26V, Ta=-40~85°C| 4.5 5 5.5 \Y
Von=9~16V - 2 10
. e 4VouT(1) IN v
Line Regulation = [Viy=6~26V ~ A 30 m
Load Regulation Voyr(2)| - | Ioyr=5~30mA - 14 50 mV
Quiescent Current Ice - IoyT £ 5SmA, VIN=6~26V - Jo.s 1 mA
Toy=5mA - |o.1 |o.2
Propout Voltage VDROP - OUT mA
IoyT=10mA - 0.2 0.3
Max. Operating Voltage VIN 7 - i PrzéﬁrriggyAki?__ 7”6__
TA78DS10P
ELECTRICAL CHARACTERISTICS
TEST
CHARACTERISTIC SYMBOL SIR— TEST CONDITION MIN. | TYP. | MAX. | UNIT
UIT
Output Voltage Vout - | VIN=10.35~26V,Ta=-40~85°C| 9 10 11 v
VIN=14~21V - 4 20
Line Regulation 4VouT(1)| _ N mV
Vin=11~26V - 8 60
Load Regulation AVour(2)| - |Ioyp=5~30mA - 28 | 100 | mv
Quiescent Current Icc - | IpyT £ 5mA, VIN=11~26V - 0.7 - mA
Propout Voltage VDROP _ Loyr=sma - 0.1} 0.2 v
- IOUT=lOmA - 0.2 0.
Max. Operating Voltage Vin - 29 33 - \Y
APPLICATION CIRCUIT
ViN O— 1 TA78DSXXP @——_—————O Vour
[ (<)
-~ 1 ¥ +| 2
o Tz 3 S'nré

Capacitor C2 must be guaranteed to operate of the temperature range that the

regulator should be operated correctly, 100uF is a suitable value to suppress

the oscillation phonomenon at the output terminal.
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TA78L05F/06F/08F/09F/10F

TA78L12F/15F/18F/20F /24F

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

Unit in mm

4.6 MAX 1.6 MAX
1Ay 04+005| _
» Best suited to power supply for TTL/C? MOS -
L ——
* No external part needed | ﬁ %
: | =
I ~N C\]
* Built-in thermal protective circuit +0.08 |, r N
045 005 In — g
o
¢ Max. output current 150mA (Tj= 25°C) 04+8%g 3
: 04008
0.05
* Packaged in POWER MINI -~
1.510.1'1.5£0.1
m 1. OUTPUT
2. GND(CASE)
1 2 3 3. INPUT
MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT Package width and length do not
Input (5V~ 15V) VIN 35 v include mold protrusion.
Voltage (18V v 24V) Vin 40 v Allowable mold protrusion is 0.15mm.
Power Dissipation Pp 500 mW
Operating Temperature Topr -30 v 75 °C JEDEC —

Storage Temperature Tgrg =55~ 150 | °C TOSHI BA HSOP3-P
Weight: 0.05g
EQUIVALENT CIRCUIT
{1-3) INPUT
Q1 Q11
3
o s @
& [ J\D OUTPUT
2
't <
21 Q16
© g
>3

J\z) COMMON
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TA78L0SF/06F/08F/09F/10F

TA78LO5F
ELECTRICAL CHARACTERISTICS

(v =10V, Tgyp =40mA, Cry =0.33uF, Coyr =0.1uF, 0°C =T;=125°C)

TA78L12F/15F/18F/20F/24F

TEST
CHARACTERISTIC SYMBOL (CZIIJII{E TEST CONDITION MIN. TYP. MAX .| UNIT
Output Voltage Vour | 1 |Tj=25°C 4.75| 5.0 |5.25 | y
T 7.0V ¢ v 20V - ss | s
Line Pegulation| Reg Line| 1 |r.-p59¢ £ VIN S 0 oV
J 8.0V < vy £ 20V - | 45 | 100
1.0mA < I < 100mA - 11 60
Load Regulation | Reg l.oad| 1 T]=25°c = ouT = 7T mv
1.0mA ¢ Igyp < 40mA - 5.0 30
7.0V ¢ V < 20V
Somes 4.65| - 5,35
1.0mA < Toyp < 40mA
Output Voltage Vour ! v
vy =10Y,
1 4.65| - 15.35
1.0mA < TOUT < 70mA
Quiescent I 1 Ty =25°C i - 3.1 (6.0 A
Current B Ty =125°C - | - |s.s
N o T Ts.0 2 I
Quiescent M 1 Vg Viy s 20V 1.5 oA
Current Change B 1.0mA g Igyr s 40mA - - 0.
Output Noise v 1 R
Voltage NO Ta=25°C, 10Hz < f < 100kHz - 40 - uv
Long Term Yoyt - 7
g 1 12
Stability /4t 1.0kHrs
RippleRejection £ =120Hz
Rati RR 2 _oco 41 49 - dB
atio 8.0V ¢ Viy < 18V, Ty =25°C
Dropout Voltage [Vin- 1 |1y =25° 1.7 v
Tropo o a ;= - . -
P 8 Vour| i
Average Tempera-
ture Coefficient TCVO 1 Iy = SmA - -0.6 - mV/°C
of Output Voltage
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TA78L05F/06F/08F/09F/10F

TA78L12F/15F/18F/20F/24F

TA78LO6F

ELECTRICAL CHARACTERISTICS
(Vig =11V, IgyT =40mA, Cy =0.33uF, Coyr =0.1uF, 0°C =Tj= 125°¢C)

of Output Voltage]

TEST
CHARACTERISTIC SYMBOL E%IIQE TEST CONDITION MIN. TYP .| MAX UNIT
Output Voltage Vourt 1 |Ty=25°C 5.7 6.0 | 6.3 v
. 21V -
Line Regulation| Reg Line| 1 |p.-75°¢ 8.1V < Vyy < 50 150 -
J OV g Vyy s 21V - | 45 | 110
1.0mA < Ioyp < 100mA - 12 70
Load Regulation | Reg Load| 1 |T3j=25°C mV
1.0mA g I < 40mA - 5.5 35
OUT ,
8.1v ¢ Vv < 21V
IN ’ 5.58 | - | 6.42
1.0mA £ IpyT £ 40mA
Output Voltage Vour 1 \'
V., =11V
N ’ 5.58 | - | 6.42
1.0mA < IOUT < 70mA
Quiescent I ! Ty =25°C - 3.1 { 6.0 i,
Current B T. =125°C - - 5.5
j .
Quiescent iy ) 9.0V ¢ Vyy < 20V - - L5
Current Change 1.0mA < Igyp £ 40mA - - 0.1
Output Noise Ta =25°C
A 1 - - v
Voltage NO 10Hz < f < 100kHz 40 "
Long Term 4Vour 1 - 14 - mV/
Stability /4t 1.0kHrs
RippleRejection f =120Hz
Ratio RR 2 39 | 47 - dB
9.0V £ Vyy £ 19V, T4 =25°C
J
|VIN- o
Dropout Voltage 1 Ty =25°C - 1.7 - \
vour|
Average Tempera-
ture Coefficient| Tgyg 1 [Igyr =5mA - |-0.7 | - |mv/°C

64




TA78L05F /06F/08F/09F/10F

TAT8L12F/15F/18F/20F /24F

TA78LO8F

ELECTRICAL CHARACTERISTICS
(VIN =14V, Igyr =40mA, Cyy =0.33uF, Coyr =0.1uF, 0°C§Tj <125°C)

TEST
CHARACTERISTIC SYMBOL (CJLIJII{E TEST CONDITION MIN.| TYP.| MAX.| UNIT
Output Voltage Vour 1 |Tj=25°C 7.6 8.0 | 8.4 v
10. < - 20 175
Line Regulation| Reg Line| 1 |7 -25°¢ oV < Viy £ 23V mV
J 11V £ Vyy £ 23V - | 12 | 125
1.0mA £ I < 100mA - 15 80
Load Regulation | Reg Load| 1 |T.=25°C ouT mv
J 1.0mA £ Ioyp < 40mA - | 7.0| 40
10.5v ¢ Vv < 23V
N 7.46| - | 8.56
1.0mA ¢ Igyp < 40mA
Output Voltage Vour 1 v
Vig = 14V,
7.44 - 8.56
Quiescent I 1 Ty =25°C - 3.1] 6.5 mA
Current B Ty =125°C - - 6.0
11V < Vyy £ 23V - - .
Quiescent 4T | = "IN 2 S — 1.5 mA
Current Change 1.0mA £ Igyy £ 40mA - - 0.1
Output Noise Ta=25°C,
V. 1 - -
Voltage NO 10Hz ¢ f g 100kHz 60 wv
Long Term 4Vour 1 _ 20 _ mv/
Stability /4t 1.0kHrs
RippleRejection f =120Hz
RR 2 - B
Ratio 12v ¢ vy g 23V, T =25°C 37 45 d
Dropout Voltage ‘VIN— 1 T; =25°C - 1.7 - v
Vour|
Average Tempera-
ture Coefficient Tevo 1 |Ioyr =>mA - | -0.8 - |mv/°C
of Output Voltagei
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TA78L05F/06F/08F/09F/10F

TAT8L12F/15F/18F/20F/24F

TA78L0O9F

ELECTRICAL CHARACTERISTICS
(Vin =15V, Igyr =40mA, Cpy =0.33uF, Coup =0.1uF, 0°C<Tys< 125°C)

of Output Voltage&

TEST
CHARACTERISTIC SYMBOL &IJII(— TEST CONDITION MIN, TYP.| MAX.| UNIT
Output Voltage Vour 1 Tj=25°C 8.55| 9.0 | 9.45 v
11.4V < Vpy s 24V - I
Line Regulation| Reg Line| 1 | T.-25°¢ > "IN 2 80 200 mv
J 12V g Vg s 24V - 20 | 160
1.0mA ¢ Ioyr £ 100mA - 17 90
Load Regulation | Reg Load| 1 | T.=25°C mV
J 1.0mA £ Igyr & 40mA - | 8.0 | 45
11.4V ¢ Viy s 24V,
8.37| - 9.63
1.0mA < IOUT < 40mA
Output Voltage \'/ 1 \Y
out Vin = 15v,
8.37| - 9.63
1.0mA < Ioyr £ 70mA
Quiescent 1 1 T =25°C - 3.2 6.5 A
B o
Current Tj =125°C - - 6.0
Quiescent 41 1 12V gVpy 224V - - 1.5 "
Current Change B 1.0mA < I < 4OmA - - 0.1
: s loyr ¢ .
Output Noise v 1 Ta =25°C
Voltage NO 10Hz < f < 100kHz - 65 | - uv
Long Term 4Vour 1 21 mvV/
Stability /4t - ~ |1.0kHrs
RippleRejection RR . f =120Hz,
Ratio “ 12v ¢ vpg £ 24V, T4 =25°C 36 44 - dB
[Vin- o
Dropout Voltage 1 T;: =25°C - 1.7 - v
vour| 3
Average Tempera-
ture Coefficient Tcvo 1 | Igyp =5mA - |-0.85| - mv/°C
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TA78L10F

ELECTRICAL CHARACTERISTICS
(Vin =16V, Toyt =40mA, CiN =0.33ur, Corr =0.1uF, 0°C= Tj =125°C)

TA78L05F/06F/08F/09F/10F
TA78L12F/15F/18F/20F /24F

of Output Voltage\

TEST
CHARACTERISTIC SYMBOL &IJ}I{E TEST CONDITION MIN .| TYP.| MAX. | UNIT
Output Voltage Vour 1 Tj=25°C 9.5 10 10.5 v
I - ) 12.5V g Viy s 25V - 80 | 230
Line Regulation| Reg Line| 1 T.=25°C oy
J 13V < Vg £ 25V - 30 | 170
) 1.0mA < Toyp < 100mA | - 18 | 90|
Load Regulation | Reg Load| 1 | T.=25°C m
J 1.0mA g Ioyp < 40mA - | 8.5 45
s Tour s -
12.5V ¢ V 25V,
£ 'IN = 9.3 | - |10.7
1.0mA g IOUT < 40mA
Output Voltage Vour 1 \
Viy =16V,
9.3 - 10.7
Quiescent I ) Tj =25°C - 3.2 6.5 a
Current B T; =125°C - - 6.0
Quiescent i, L |13V < Viy = 25V - - R .
Current Change 1.0mA < 1 < 40mA - - 0.1
| = tOoUT =
Output Noise Ta =25°C
1p Yxo 1 ’ - 70 - uv
Voltage 10Hz < f g 100kHz
Long Term 4Vour 1 B 22 _ nv/
Stability /4t 1.0kHrs
RippleRejection =120Hz,
pp el RR 2 e 36 | 43 - | dB
Ratio 13V < Viy s 24V, Tj =25°C
Dropout Voltage IVIN_ 1 T. =25°C 1.7 v
P 81 vourl i '
Average Tempera-
ture Coefficient| Tcyg | 1 |Igyr =5mA - |-0.9 - |mv/°cC
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TA78L05F/06F/08F/09F/10F

TA78L12F/15F/18F/20F/24F

TA78L12F

ELECTRICAL CHARACTERISTICS

(Vi =19V, Igyp =40mA, Cpy =0.33uF, Coup =0.LluF, 0°C=T;=<125°C)

of Qutput Voltag

TEST
CHARACTERISTIC SYMBOL (CI%II(-’]-: TEST CONDITION MIN TYP.| MAX.| UNIT
Output Voltage Vour 1 | Tj=25°C 11.4 12 | 12.6 v
14.5V < V < 27V -
Line Regulation| Reg Line| 1 |7 _95ep = "IN 120 | 250 -
] 16V < Viy s 27V - 100 | 200
1.0mA < Inpp s 100mA - 20 | 100
Load Regulation | Reg Load| 1 Tj=25°C OuT mV
1.0mA g Igyr < 40mA - 10 | 50
14.5V ¢ Vin £ 27V,
1.16 -
1.0mA < Igyp £ 40mA 1 12.84
Output Voltage Vour 1 v
VIN =19V,
11.16 ~ 12.84
Quiescent Tj=25°C - 3.2 | 6.5
Current Is ! mA
T =125°C - - 6.0
Quiescent s | 18V s Vin g 27V - - LS|
Current Change B 1.0mA < Igyr £ 40mA - - 0.1
Output Noise Ta=25°C,
V 1 - -
Voltage NO 10Hz < f < 100kHz 80 W
Long Term Aoyt 1 2% _ mV/
Stability /4t - 1.0KkHrs
RippleRejection f =120Hz,
RR -
Ratio 2 |15v s vpy 5 25V, T4 =25°C 36 | 4l a8
|Vin- o
Dropout Voltage 1 T4=25°C - 1.7 - \'
vour|
Average Tempera-
ture Coefficient| Tcyg 1 |Igyr =5mA - -1.0| - |mv/°C

68




TA78L15F

ELECTRICAL CHARACTERISTICS

(V1N =23V, Topr =40mA, Cry =0.33uF, Coyr =0.1uF, 0°C=Ty= 125°C)

TA78LO5F/06F/08F/09F /10F
TAT8L12F/15F/18F/20F /24F

TEST
CHARACTERISTIC SYMBOL S%IIIE TEST CONDITION MIN. TYP.| MAX.| UNIT
Output Voltage Vour 1 |T3=25°C 14.25| 15 |15.75| vy
17.5v v 30v - 130 30
Line Regulation| Reg Line| | Tj=25°C 2 VIN = 3 0 mV
20V ¢ Vin s 30V - 110 250
1.0mA < Igyp s 100mA - 25 150 v
Load Regulation | Reg Load| 1 |T;=25°C m
1.0mA g Igyr s 40mA - 12 75
17.5V ¢ Voo < 30V,
IN 13.95| - [6.05
1.0mA _ Iy = 40mA
Output Voltage Vour 1 v
VIN = 23V,
13.95 - [6.05
1.0mA £ Igyr £ 70mA
Quiescent I ) Ty =25°C - 3.3 | 6.5 o
Current B Ty =125°C - - |6.0
Quiescent . . 20V < Vyy £ 30V - - s i,
Current Change 1.0mA g Igyp < 40mA - - |04
Output Noise v 1 Ta =25°C v
Voltage NO 10Hz < f < 100kHz - A s
Long Term 4oyt . ~ 30 | mv/
Stability /4t 1.0kHrs
RippleRejection f =120Hz
PP jectio RR 2 . 34 | 40 - dB
Ratio 18.5V g VIy £ 28.5V, Tj =25°C
Dropout Voltage ‘VIN- 1 [T, =25°C 1.7 v
P Vourl| i - : b
Average Tempera-
ture Coefficient| Tcyg 1 |IoyuT =5mA - 1.3 - |mv/°C

of Output Voltagel
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TA78L05F/06F/08F/09F/10F

TA78L12F/15F/18F/20F /24F

TA78L18F

ELECTRICAL CHARACTERISTICS

(VIN =27V, Igyr =40mA, Cyyx =0.33pF, Coyr =0.1uF, 0°C§§Tj§ 125°C)

TEST
CHARACTERISTIC SYMBOL glllﬁllll— TEST CONDITION MIN. TYP.| MAX.| UNIT
Output Voltage Vout 1 |T3=25°C 17.1| 18 |18.9 v
21.4V g V\nl__rs 33U - 1T
Line Regulation| Reg Line| 1 T.=25°C 2 VIN = 32 325 oV
J 22V g Vyy = 33V |- 27 275
1.0mA < I < 100mA - 30 170
Load Regulation | Reg Load| 1 |[Tj=25°C out mV
1.0mA £ IOUT < 40mA - 15 75
21.4V < ViN £ 33v,
16.74) - 19.26
1.0mA g Igyp < 40mA
Output Voltage Vour 1 — Vv
VIN = 27V,
16.74 - 19.26
1.0mA < IOUT < 70mA
Quiescent . . T; =25°C - 3.3 | 6.5 A
Current B T. =125°C _ _ 6.0 m
j .
£ S
Quiescent Ju L 22V g Viy s 33V - - 1.5 A
Current Change B 1.0mA £ Igyp < 40mA _ - 0.1
Output Noise Ta =25°C
V. 1 - _ v
Voltage NoO 10Hz < f < 100kHz 150 H
Long Term oyt mv/
b 1 - 45| - /
Stability /4t 1.0kHrs
RippleRejection f =120Hz,
RR 2 - dB
Ratio 23V g Vpy < 33V, Ty =25°C 32 38
[Vin- o
Dropout Voltage 1 Tj =25°C - 1.7 - \Y
vour|
Average Tempera-
ture Coefficient TCVO 1 IOUT =5mA - -1.5 - mv/eC
of Output Voltag
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TA78LOSF/06F/08F/09F/10F

TA78L12F/15F/18F/20F/24F

TA78L20F
ELECTRICAL CHARACTERISTICS

(VIN =29‘.7, IO‘L‘T =40mA, CIN =O.33UF, COUT =0.1u?, OOC gTj S]?.SDC)
TEST
CHARACTERISTIC SYMBOL 8{]}%5 TEST CONDITION MIN.| TYP.| MAX. [ UNIT
Output Voltage Vour 1 Tj=25°C 19.0 20 |21.0 v
23, - 33 330
Line Regulation| Reg Line| 1 |7 -250¢ 3-5V s Viy s 35V mV
J 24V g vy < 35V - 28 285
1.0mA < I < 100mA - 33 180
Load Regulation | Reg Load| 1 Tj=25°C ouT mv
1.0mA < IOUT < 40mA - 17 90
23.5V ¢ V < 35v
= INE ST 18.6| - |21.4
Output Voltage Vour 1 v
VIN = 29V,
18.6 - 21.4
i t Ty =25°C - . 6.
e Y B
T; =125°C - - 6.0
Quiescent 415 1 ZZ‘V s VI = 35V - - 1.5 mA
Current Change 1.0mA < I < 40mA - - 0.1
: s Toyr £ .
Output Noise Ta =25°C,
\ 1 - - \"
Voltage NO 10Hz ¢ f ¢ 100kHz 170 "
Long Term 4Vour ) _ 49 _ mv/
Stability /4t 1.0kHrs
RippleRejection f =120Hz,
Raltni)oe J i ? los 35V, T, =25° 3 - a8
Vg Vpy g 35V, Ty =25°C
[Vin- o
Dropout Voltage 1 Ty =25°C - 1.7 - v
Vour|
Average Tempera-
ture Coefficient| Tgyq 1 | Igyr =5mA - -1.7 - |mv/°C
of Output Voltag




TA78L0SF/06F/08F/09F/10F

TA78L12F/15F/18F/20F /24F

TA78L 24F

ELECTRICAL CHARACTERISTICS
(Viy =33V, Tgur =40mA, Cry =0.33uF, Coyp =0.1u%, 0°C=Tj= 125°C)

of Output Voltag

TEST
CHARACTERISTIC SYMBOL 8%%% TEST CONDITION MIN .| TYP.| MAX.| UNIT
Output Voltage Vout 1 | Ty=25°C 22.8 24 125,2 '
. 27.5V £ £ 38 - 35 | 350
Line Regulation| Reg Line| 1 T§=25°C VIN v mV
28V g Vyy s 38V - 30 | 300
1.0mA ¢ I < 100mA - 40 | 200
Load Regulation | Reg Load| 1 [T4=25°C out nv
1.0mA £ Igyp £ 40mA - 20 | 100
27.5V g Vyy s 38V
= TIN 2 7T 22.320 - |25.68
1.0mA < Igyp < 40mA
Output Voltage Vour 1 v
Vin =33V,
22.32 - 25.68
1.0mA ¢ Igyp s 70mA
Quiescent I 1 Tj =25° - 3.5 6.5 A
Current B . = ° - -
Ty =125°C 6.0
Quiescent 41p 1 28V £ VIN £ 38V - - 1.5 mA
Current Change 1.0mA < Igpr £ 40mA - - 0.1
Output Noise Ta =25°C
\ 1 - - v
Voltage No 10Hz < f S 100KHz 200 *
Long Term 4Vour 1 - 56 - mv/
Stability / 4t 1.0kHrs
Ri Rejecti -
R:zp;(l)e ejection RR 9 f =120Hz, . 31 35 _ dB
29V ¢ Vg < 39V, Tj =25°C
[Vin- o
Dropout Voltage 1 T; =25°C - 1.7 - \
Vour|
Average Tempera-
ture Coefficient Tcyo 1 |ToyuT =5mA - -2.0 - |mv/°cC
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TA78L0SF/06F/08F/09F/10F

TA78L12F/15F/18F/20F /24F

TEST CIRCUIT

1. Vour, Reg.line, Reg.load, Ig, 4z, Vno, 4Vour/dt, |Vin-Vourl, TCyo

e T ]
|
VO iy !
:D—J. (») i1 [Froren NOISE
it -

DUT =410 __100F=3—0O ? METER
Hz kHz

0osc

RR = 2040g % (dB)
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TA78L05F/06F/08F/09F/10F

TAT8L12F/15F/18F/20F /24F

Pp MAX.

MAX POWER DISSIPATION

OUTPUT VOLTAGE Voyr (V)

OUTPUT VOLTAGE Vgyr (V)

Pp MAX - Ta
12—
g6 @ MOUNTED ON CERAMIC
10 SUBSTRATE (250mm2x0.8t )
’ B ® Ta=25C
0.8
N
0.6} @ N
N
0.4
N (o~
\\‘\ ‘\
0.2 N
. N
NN
0
0 20 40 60 8 100 120 140 160
AMBIENT TEMPERATURE Ta (C)
Vour - VIN
8.0
TA78LO5F
VOUT=5.OV
6.0 1j=25C
| | 4
Ioyr = 10mA Y.
Iour= IouT=
40 00mA
2.0
. J
0 2.0 4.0 6.0 8.0 10
INPUT VOLTAGE Viy (V)
Vour - Iour
8.0
6.0
4.0
2 %
~ ~
|
]
2.0 -
5]
09 50 100 150 200 250
OUTPUT CURRENT Iggr (mA)

Q)]

'
i

|

IVin—Vour

DROPOUT VOLTAGE

QUIESCENT CURRENT Ip (mA)

2.5

2.0

15

1.0

0.5

5.0

4.0

3.0

2.0

1.0

INPUT VOLTAGE Viy

Vin-Vourl - Tj
B —
— TArrm =70mA
B S QuUT E
[ ——t— IogT =40mA
——
Ioyr = 1.0mA T
25 50 75 100 125
JUNCTION TEMPERATURE Tj (C)
Ip - VIN
//
/
I TA78LOSF
Vour =50V
Ioyr =40mA
f Tj=25C
L L
10 20 30 40

(V)
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TA78L0SF/06F/08F/09F/10F

EXAMPLES OF TYPICAL CIRCUIT

TAT8L12F/15F/18F/20F /24F

(1) Example of Typical Circuit Dy : IC protective diode
e When surge voltage is applied to IC
A output terminal or ViN< Voyr at the
RsD bl time of power ON/OFF, always connect
viy o— W4 2 —1OVour the high speed switching diode Di.
- TA78L X X F
3}
§ L 3L Rgp: Power limiting resistor
° T @P j- If Viy is too high, always connect
,L Rsp in order to reduce power
consumption of IC.
(2) A. Current boosting circuit
a1l Use a required radiation plate for Q.
Vin O
Rl ) R <VBi
. 1 < O Vour 1 = Ty MAX
2 TA78L X <F
) = +
2 1= Fz where, Vpn, : Vpg of external transistor
he ) Ip MAX: Max. bias current of IC
B. Current boosting circuit with output short-circuit protective circuit
Rse
Vin ©
Pl e T
; sC 1
(1) 2) © Vour s¢
~ T~
5 TA78L X <F 5 j where, Igc: Short-circuit
7] 4x 3 current
) (=] |
|
(3) Constant-current circuit
VI ( 2 p = Your
. TA78L X X F ouT R B
> w3
)
1Y
0 Iout
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TA78LOSF/06F/08F/09F/10F

TA78L12F/15F/18F/20F /24F

(4) Voltage boosting circuit

TA78LXXF TA78XXF

>

VIn
Vi 0——@ @_T Vour °_“® 21 Vout

o 23 4§
o

<)
S ; 3 !
= -
9 )
o
& Qg +
Vg S i 4 ]
— LA

Apply current of several
mA to R.

0.33uF

VOUT (ofIC
VOUT=R2(IB+__‘R1(O ))+VOUT(of IC)

(5) Negative power supply

3”{:?@ 2

~Vourt
(6) Positive/negative power supply
Pt ‘—@ 2 +Vour
4 TA78LXXF

e

3 ~
i, J11E 9 7

o

TA78LXXF

¢

033 uF d‘)
14F I
3

11
ir

T

O -Vour
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TA78L0OSF/06F/08F/09F/10F

TA78L12F/15F/18F/20F/24F

Precautions for Use

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

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

prevent application of excessive voltage. In 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 terminal 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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TA78L005AP, TA78LO0GAP, TA78L007AP, TA78LO08AP, TA78LO09AP,
TA78L010AP, TA78L012AP, TA78L015AP, TA78L018AP, TA78LOZ0AP,

TAT8LO24AP, TAT8LOT5AP, TA78L132AP

THREE TERMINAL POSITIVE REGULATORS
5v, 6V, 7V, 7.5V, 8V, 9V, 10V, 12V Unit in mm

5.1MAX

13.2v, 15v, 18v, 20V, 24V.

o]
. Suitable for TTL, DTL, HTL, C-MOS Power Supply g
. Internal Short-Circuit Current Limiting ©

. Internal Thermal Overload Protection 0.75MAX LL '__%

1.0MAX N

. Maximum Output Current of 150mA (Tj=25°C) 0.80MAX | | . z
. Plastic T0-92MOD Package osomax I (Il ~ g z
Y e =
AN -
' t

1.27 1.27

MAXIMUM RATINGS (Ta=25°C) o dfg
CHARACTERISTIC SYMBOL RATING | UNIT 123 =

Input Voltage (5v~15V) VIN 35 \Y 1. OUTPUT
(18V~24V) 40 2. COMMON
3. INPUT
Power Dissipation PD 800 mW
JEDEC TO-92MO0D
Operating Temperature Topr -30~75 °C E1A7 —
Storage Temperature Tstg -55~150 °c TOSHIBA SSIP3-P

Weight: 0.36g
EQUIVALENT CIRCUIT
: : @ INPUT
;—-|le4 Q:/‘}— Qs
Q1
|\—le_{ Q13

<3
=R 1 Q11
3 3
c1 r =3 =3
IF Q10 1) OUTPUT

R9

R7

z1¥
Q16

K

s
T

R6
A
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TA78LOOSAP, TA78LO0GAP, TA78L007AP, TAT8LOO8AP, TA78LO0AP,
TA78L010AP, TA78L012AP, TA78LO15AP, TA78L018AP, TA78LO20AP,

TAT8L024AP, TA78LO75AP, TAT8L132AP

TA78LO05AP ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VinN=10V, Igyr=40mA, CiN=0.33uF, Cour=0.1wF, 0°C<Tj<125°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 4.8 | 5.0 | 5.2 \Y
7.0=Viy =20V - 55 | 150
Input Regulation Reg.line 1 |Tj=25°C mv
8.0=Viy =20V - 45 1 100
1.0mA =IgyT =100mA| - 11 60
Load Regulation Reg.load 1 [Tj=25°C mV
1.0mA <IpoyT= 40mA - 5.0 30
7.0V <Vpy <20V
— 4.75 - 15.25
1.0mA=IgyT =40mA
Output Voltage VouT 1 '
Vin=10v
) 4.75 - 15.25
1.0mA =Igyr <70mA
Tj=25°C - 3.1 6.0
Quiescent Current Ip 1 mA
Tj=125°C - - 5.5
i 8.0V=viy =20V - - 1.5
gﬁlescent Current AT 1 IN A
ange 1.0mA =IouT =40mA - - 0.1
Output Noise —hco
voltage VNO 1 [Ta=25°C, 10Hz< f <100kHz 40 uv
mV
a
Long Term Stability VOUT/At 1 - 12 - /l.O
KHrs
f=120Hz
Ripple Rejection RR 2 41 49 - dB
8.0V=vyy =18V, Tj=25°C
Dropout Voltage | vin-Vour || 1 |Tj=25°C - 1.7 - \Y
Average Temperature
Coefficient of TCyo 1 |IoyT=5mA - |-0.6 - |mV/°C
Output Voltage
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TA78LO05AP, TAT8LOOGAP, TA78L007AP, TA78LO0BAP, TA78LO0YAP,
TA78L010AP, TA78L012AP, TA78LO15AP, TA78L018AP, TA78LO20AP,

TAT8LO24AP, TA78LO75AP, TAT8L132AP

TA78L006AP ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

ViN=11V, Ioyr=40mA, CIN=0.33uF, Coyr=0.1uF, 0°C<Tj<125°C)

Output Voltage

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C .76 | 6.0 |6.24 \
. . . 8.1V=VIN=21V - 50 | 150
Input Regulation Reg.line 1 |Tj=25°C mV
9.0V=VIN=21V - 45 | 110
. . 1.0mA=Ioyr<=100maA| - 12 70
Load Regulation Reg.load 1 |Tj=25°C mV
1.0mA <TIouT =40mA - 5.5 35
8.1V=VINs21V
IN 5.7 - | 6.3
1.0mA <ToyT<40mA
Output Voltage VouT 1 v
ViN=11V 5 6
.7 - .3
1.0mA =IgyT =70mA
Tj=25°C - 3.1 ] 6.0
Quiescent Current IB 1 mA
Tj=125°C - - | 5.5
i 9.0V<VIN =20V - - 1.5
Q;lescent Current Alp 1 IN nA
Change 1.0mA <IoyT <40mA - - | 0.1
Ta=25°C
Output Noise Voltage VNO 1 - 40 - uv
10Hz < f =100kHz
A mV
Long Term Stability VOUT/At 1 - 14 - {.0
KHrs
f=120Hz
Ripple Rejection RR 2 39 47 - dB
9.0V=ViN =19V, Tj=25°C
Dropout Voltage viN-Vour || 1 |Ti=25°C - 1.7 - \Y
Average Temperature
Coefficient of TCvo 1 |IoyT=5mA - |-0.7 - |mv/°C
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TA78LOOSAP, TA78LOOG6AP, TA78L007AP, TA78LOOBAP, TA78LO09AP,

TAT8LO10AP, TA78LO12AP, TA78L015AP, TA78L018AP, TA78L0O20AP,
TAT8L024AP, TA78LOT5AP, TAT8L132AP

TA78L007AP ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VIN=12V, IoyT=40mA, CInN=0.33uF, Coyr=0.1uF, 0°C<Tj<125°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VOUT 1 [Tj=25°C 6.72 | 7.0 |7.28 \Y
) .| 9.2vevy <22y - 50 | 160
Input Regulation Reg.line 1 |Tj=25°C mV
10V VTN =22V - 45 | 115
1.0mA <Igyr =100mA| - 13 75
Load Regulation Reg.load 1 |Tj=25°C mV
1.0mA<Toyr<40mA | - | 6.0 | 40
9.2V=vVIy =22V
N 6.65 | - |7.35
1.0mA <Ipyr =40mA
Output Voltage vVouT 1 VIN=12V \
6.65 - 7.35
1.0mA =<IgyT <70mA
Tj=25°c - 311 6.5
Quiescent Current IB 1 mA
Tj=125°C - - | 6.0
{ 10V=vViy =22V - - 1.5
Q;lnescent Current AT 1 IN nA
Change 1.0mA <IoyT <40mA - - | 0.1
Output Noise _9co _ _
Voltage VNO 1 |Ta=25°C, 10Hz <f <100kHz 50 uv
\Y
ay my
Long Term Stability o1 - 17| - 1.0
. KHrs
f=120Hz
Ripple Rejection RR 2 37 46 - dB
10V <V <20V, Tj=25°C
Dropout Voltage vVin-Vour || 1 |Tj=25°C - 1.7 - \Y
Average Temperature

Coefficient of TCyo 1 [ IoyT=5mA - -0.75 - v/°cC
Output Voltage Im
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TA7T8LO05AP, TA78L00GAP, TA78LO0TAP, TA78LO0SAP, TA78LO0SAP,
TAT8LO10AP, TA78L012AP, TA78L015AP, TA78L018AP, TA78LO20AP,
TAT8L024AP, TA78LO75AP, TA78L132AP

TA78LO75AP ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

ViN=13V, IouT=40mA, CiN=0.33uF, Cour=0.1uF, 0°<Tj<125°C)

Output Voltage

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VOUT Tj=25°C 21 [ 7.5 (7.79 \Y
9.8V=ViNy =23V - 40 | 170
Input Regulation Reg.line 1 |Tj=25°C mV
10.5V=VIN £23V - 40 | 120
. R 1.0mA =IoyT =100mA| - 14 80
Load Regulation Reg.load 1 |Tj=25°C mV
1.0mA <ToyT = 40mA - 6.5 40
9.8V<VIN<23V
.125 - 7.875
1.0mA <IoyT =40mA
Output Voltage \ 1 v
utp g oUT ——
.125 - 7.875
1.0mA =IoyT =70mA
Tj=25°C - 3.1 6.5
Quiescent Current IB 1 mA
Tj=125°C - - 6.0
Svs <2 - _
(é:iescent Current ATg 1 10.5V=VIN 3v A
ange 1.0mA <ToyT =40mA - - | 0.1
Output Noise °
= < - 0 -
Voltage VNO 1 |Ta=25°C, 10Hz <f=100kHz 6 uv
A mV
Long Term Stability VOUT/At 1 - 19 - /1_0
KHrs
f=120Hz
Ripple Rejection RR 2 37 45 - dB
11V <Viy £21v, Tj=25°C
Dropout Voltage vin-Vour || 1 |Tj=25°C - 1.7 - \Y
Average Temperature
Coefficient of TCv0 1 [IoyT=5mA - [-0.75{ - {[mv/°C
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TA78LOOSAP, TA78LO06AP, TA78LO07AP, TA78LOOBAP, TA78LO0SAP,

TA78LO08AP ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

TA78L010AP, TAT8LO12AP, TA78L015AP, TA78L018AP, TA78L020AP,
TAT8LO24AP, TATBLOTSAP, TA78L132AP

ViN=14V, TouT=40mA, CInN=0.33uF, Coyr=0.1luF, 0°C<LTj<125°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 {Tj=25°C 7.7 | 8.0 | 8.3 \
10.5V =ViN £23V - 20 | 175
Input Regulation Reg.line 1 |Tj=25°C mV
11V<=VIN =23V - 12 125
1.0mA <IoyT <100mA| - 15 80
Load Regulation Reg.load 1 |Tj=25°C mv
1.0mA <ToyT <40mA - 7.0 40
10.5VEVINS23V
7.6 - 8.4
1.0mA =IoyT =40mA
Output Voltage \ 1 \'
p g ouUT VIN=L4V
7.6 - 8.4
1.0mA <TIoyT <70mA
Tj=25°C - 3.1
Quiescent Current I 1 — mA
Tj=125°C - -
i =V <2 - - .
8E1esgent Current Alp 1 11V=VIN =23V 1 mA
ang 1.0mA <IoyT =40mA - -
82;‘;‘;;6“‘“39 VNo 1 |Ta=25°C, 10Hz={ =100kHz - 60 | - uv
AV mV/
Long Term Stability OLT/At 1 - 20 - 1.0
KHrs
f=120Hz
Ripple Rejecti RR 2 37 45 - dB
ppie Rejection 12V VN =23V, Tj=25°C
Dropout Voltage Vin-VouT |¥— 1 |Tj=25°C - 1.7 - \
Average Temperature
Coefficient of TCvo 1 |IoyT=5mA - -0.8 - | mv/°C
Output Voltage
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TA78LO0SAP, TA78LO06AP, TA78LOOBAP, TA78LOOBAP, TA78LO09AP,
TA78L010AP, TA78L012AP, TA78L015AP, TA78L018AP, TA78LO20AP,
TAT8L024AP, TAT8LO75AP, TAT8L132AP

TA78L009AP ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

VIN=15V, IouT=40mA, CIn=0.33uF, CoyTr=0.1ukF, 0°C<Tj<125°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX. UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 8.64 | 9.01]9.36 \Y
. = = -
Input Regulation Reg.line 1 |Tj=25°C 11.4V =ViN =24V 80 | 200 mV
12V VTN <24V - 20| 160
1.0mA =1 <100mA| - 17 90
Load Regulation Reg.load 1 |Tj=25°C out mV
1.0mA =TouT = 40mA - 8.0 45
11.4VSVIN=24V
.55 - 19.45
1.0mA =IoyT=40mA
Output Voltage Vourt 1 \'
VIN=15V
B .55 - 19.45
1.0mA =IoyT =70mA
Tj=25°C - 3.2 6.5
Quiescent Current IB 1 mA
Tj=125°C - - 6.0
i 11.5V=VIN =26V - - 1.5
(éﬁlescent Current AT 1 IN A
ange 1.0mA <IgoyT <40mA - - 0.1
Output Noise
=25° <= - -
Voltage VNO 1 | Ta=25°C, 10Hz=f =100kHz 65 uv
AVOUT mv,
Long Term Stability v e |1 - 21| - 1.0
KHrs
f=120Hz
Ripple Rejection RR 2 36 44 - dB
12VEVINS24V, Tj=25°C
Dropout Voltage l VIN-VouT 1 | Tj=25°C - 1.7 - v
Average Temperature
Coefficient of TCvo 1 | IoyT=5mA - +0.85 - [mv/°cC
Output Voltage
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TAT8L0O05AP, TA78L006AP, TA78L007AP, TA78LO0SAP, TA78LO0SAP,
TAT8L0O10AP, TA78L012AP, TA78L015AP, TA78L018AP, TA78LO20AP,

TAT8L024AP, TAT8LOTSAP, TA78L132AP

TA78LO10AP  ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Viy=16V, Igyr=40mA, Cyy=0.33KWF, Coyr=0.lHF, 0°C<Tj<125°C)

TeeT
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 9.6 10 |10.4 \Y
12.5V <Vpy =25V - 80 | 230
Input Regulation Reg.line 1 |Tj=25°C mV
13V VN =25V - 30 170
1.0mA <IoyT <100mA| - 18 | 90
Load Regulation Reg.load 1 |Tj=25°C mV
1.0mA <ToyT <40mA | - | 8.5 | 45
12.5V<VIN =25V
N 9.5 | - |10.5
1.0mA =IoyT =40mA
Output Voltage VouT 1 \Y
VIN=16V
9.5 - 10.5
1.0mA =IoyT =70mA
) Tj=25°C - | 3.2 6.
Quiescent Current Ip 1 mA
Tj=125°C - - | 6.0
Quiescent Current alp 1 13v=vry =25V - - 1.5 A
Change 1.0mA =IguT= 40mA - - 0.1
i Ta=25°C
gu;put Noise NO 1 _ 70 _ v
Voltage 10Hz =f =100kHz
AV mV/
Long Term Stability U | 1 - 2| - 1.0
KHrs
f=120Hz
Ripple Rejection RR 2 36 43 - dB
13V vy =24V, Tj=25°C
Dropout Voltage vin-Vout || 1 |Tj=25°C - 1.7 - \Y
Average Temperature
Coefficient of TCyo 1 |Igyr=>5mA - |-0.9 - |mv/°C
Output Voltage
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TA78L005AP, TA78LO0GAP, TA78L007AP, TA78LO0BAP, TA78LO0YAP,
TA78LO10AP, TA78L012AP, TA78L015AP, TA78L018AP, TA78L020AP,
TA78L024AP, TA78LO75AP, TAT8L132AP

TA78L012AP ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, ViN=19V, Igur=40mA, CrN=0.33uF, Copyr=0.1luF, 0°c<Tj<125°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. [ TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C 11.5 12 {12.5 \Y
14.5V=EVIN=27V - 120 | 250
Input Regulation Reg.line 1 [Tj=25°C mV
16VSVINS27V - 100 | 200
. . o 1.0mA <ToyT <100mA - 20 100
Load Regulation Reg.load 1 |Tj=25°C mV
1.0mA =IouT = 40mA - 10 50
14.5V=VIN =27V
11.4 - |12.6
1.0mA <1 <40mA
Output Voltage VouT 1 =TouT= Y
Vin=19v
11.4 - ]12.6
1.0mA gIOUT <70mA
Tj=25°C - 3.2
[Quiescent Current IB 1 mA
Tj=125°C - - 6.0
16V=VIN =27V - -
ggiescent Current aTp 1 IN mA
ange 1.0mA SIgyr<40mA - - 0.1
Output Noise
=25° <f < - -
Voltage VNO 1 |Ta=25°C, 10Hz<=f =100kHz 80 uv
AV, mV
Long Term Stability OUT/At 1 - 2% | - 1.0
KHrs
f=120Hz
Ripple Rejection RR 2 36 41 - dB
15V <VIN <25V, Tj=25°C
Dropout Voltage | Vin-Vour | 1 |Tj=25°C - 1.7 - \
Average Temperature
Coefficient of TCvO 1 [IoyuT=5mA - |-1.0 - [mv/°C

Output Voltage
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TATBLOOSAP, TA78L006AP, TA78LOO7AP, TA78LOOBAP, TA78LO09AP,

(Unless otherwise specified,

TAT8L024AP, TAT8LOT5AP, TAT8L132AP

TA78L132AP ELECTRICAL CHARACTERISTICS

TA78L010AP, TA78L012AP, TA78L015AP, TA78L018AP, TAT8LO20AP,

ViN=21V, IouT=40mA, CiN=0.33uF, CoyT=0.1uF, 0°C<Tj<125°C)

Output Voltage

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 12.67(13.2 {13.73] V
R 16V=Viy =28V - 125 | 270
Input Regulation Reg.line 1 |Tj=25°C mV
17V=ViN =28V - 105 | 225
o 1.0mA <IoyT <100mA| - 22 | 120
Load Regulation Reg.load 1 |Tj=25°C mV
1.0mA =IoyT = 40mA - 11 60
16V=VIN =28V
a 12.54| - |13.86
1.0mA =IgyT<40mA
Output Voltage VouT 1 \Y
ViN=21V
12.54| - [13.86
1.0mA <IoyuT= 70mA
. Tj=25°C - 3.2 | 6.5
Quiescent Current IB 1 mA
Tj=125°C - 3.2 | 6.0
Quiescent Current Alp 1 17v= vy =28V - - 1.5 nA
Change 1.0mA = IoyuT= 40mA - - 0.1
utput Noise vNO 1 |Ta=25°C, 10H7< f <100kH7 - 90 | - | uv
Voltage
mV
AV 4
Long Term Stability OUF/At 1 - 28 - 1.0
S KHrs
f=100Hz
Ripple Rejection RR 2 34 41 - dB
17V=VIN <27V, Tj=25°C
Dropout Voltage VinN-VouT Il 1 |T3=25°C - 1.7 - \'
Average Temperature
Coefficient of TCvVO 1 [IgyT=5mA - |-1.2 - |mv/°C

87




TA78L005AP, TA78LO0GAP, TA78L007AP, TA78LO0BAP, TA78LO09AP,

TA78L010AP, TA78L012AP, TA78L015AP, TA78L018AP, TA78L020AP,
TAT8LO24AP, TA78LO75AP, TAT8L132AP

TA78L015AP ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

VIN=23V, Ioyr=40mA, Cyn=0.33uF, Coyr=0.luF, 0°C<Tj<125°C)

Output Voltage

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX.|UNIT
CUIT
Output Voltage VOouT 1 [Tj=25°C 14.4 15 [15.6 \Y
17.5V=VIN =30V - 130 | 300
Input Regulation Reg.line 1 |Tj=25°C mV
20V= VIN =30V - 110 | 250
1.0mA =IpoyT<=100mA| - 25 150
Load Regulation Reg.load 1 |Tj=25°C mV
1.0mA <IgyT <40mA - 12 75
17.5V<ViN =30V
14.25| -~ ]15.75
1.0mA =1 <40mA
Output Voltage VouTt 1 OUT \
VIN=23V
14.25} ~ |15.75
1.0mA =IoyT =70mA
. Tj=25°C - 3.3 | 6.5
Quiescent Current IB 1 mA
Tj=125°C - - 6.0
i 20V < VN £30V - - 1.5
Qﬁlescent Current AT 1 =VIN A
Change 1.0mA <TouT <40mA - - | o.1
Output Noise
=25° < - -
Voltage VNO 1 |Ta=25°C, 10Hz =f =100kHz 90 uv
mV,
A ) 4
Long Term Stability VOUT/At 1 - 30 - 1.0
KHrs
f=120Hz
Ripple Rejection RR 2 34 40 - dB
18.5V<VIN<28.5V, Tj=25°C
Dropout Voltage ViN-Vour || 1 |Tj=25°C - 1.7 - v
Average Temperature
Coefficient of TCvo 1 |IoyT=5mA - |-1.3 - |mv/°C
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TA78LO0SAP, TA78L006AP, TA78LO0TAP, TA78LO0BAP, TA78LO0OAP,

(Unless otherwise specified,

TA78L024AP, TA78LOT5AP, TA78L132AP

TA78LO18AP ELECTRICAL CHARACTERISTICS

TAT8L010AP, TA78L012AP, TA78L015AP, TA78L018AP, TAT8LO20AP,

VIN=27V, IoyT=40mA, CiN=0.33uF, Coyr=0.1uF, 0°c<Tj<125°C)

Output Voltage

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
jOutput Voltage VouT 1 |Tj=25°C 17.3 18 (18.7 \Y
21.4VSVINS33V - 32 | 325
Input Regulation Reg.line 1 |Tj=25°C mV
22V V1N £33V - 27 275
1. = < - 30 | 170
Load Regulation Reg.load 1 |Tj=25°C OmA = Loyt =100mA mV
1.0mA =IouT =40mA - 15 75
21.4V =VIN =33V
IN 17.1 | - [18.9
1.0mA =IgyT =40mA
Output Voltage VouT 1 5 v
VIN=27V
N 17.1 | - |18.9
1.0mA<IoyT =70mA
Tj=25°C - 3.3
lQuiescent Current IB 1 mA
Tj=125°C - -
22V=VIN = - - 1.
Quiescent Current o1 1 V= Viy =33V -
Change 1.0mA <IQUT<40mA - - o1
Output Noise ™o 1 Ta=25°C, 10H7 <f <100kHz - 150 - uv
[Voltage *
Ay mV/
Long Term Stability OUT/;t 1 - 45 | - 1.0
KHrs
f=120Hz
Ripple Rejection RR 2 32 38 - dB
23V=VIN <33V, Tj=25°C
Dropout Voltage vViN-Vour || 1 |Tj=25°C - 1.7 - \Y
Average Temperature
Coefficient of TCvo 1 |IouT=5mA - -1.5 - [mv/°C
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TA78L0O0SAP, TA78L00GAP, TA78LO07AP, TA78LO08AP, TA78LO0SAP,

TA78LO10AP, TA78L012AP, TA78L015AP, TA78L018AP, TAT8LO20AP,

TAT8L024AP, TATBLOT5AP, TAT8L132AP

TA78L020AP ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

VIN=29V, IouT=40mA, CiN=0.33uF, Coyr=0.1uF, 0°c<T;j<125°C)

Output Voltage

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX.|UNIT
CUIT
jOutput Voltage VouT 1 [Tj=25°C 19.2 20 |20.8 \Y
23.5V=VIN =35V - 33 | 330
Input Regulation Reg.line 1 |Tj=25°C IN mV
24V<VIN <35V - 28 | 285
1.0mA<=I =100mA| - 33 | 180
Load Regulation Reg.load 1 |Tj=25°C ouT mV
1.0mA <IoyuT=40mA - 17 90
23.5V=VIN =35V
19.0 - ]21.0
1.0mA =<IpyT =40mA
Output Voltage Vout 1 \Y
ViN=29V
19.0 - 21.0
1.0mA =IoyT =70mA
Tj=25°C - 3.3 ] 6.5
Quiescent Current IB 1 mA
Tj=125°C - - 6.0
2LVSVIN £35V - - 1.5
gﬁiescent Current ATp 1 IN mA
ange 1.0mA <TIQUT < 40mA - - 0.1
Output Noise °
= =f= - -
Voltage VNO 1 |Ta=25°C, 10Hz<=f =100kHz 170 uv
mV
A /
[Long Term Stability VOUT/;t 1 - 49 - 1.0
KHrs
f=120H
Ripple Rejection RR 2 z . o 31 37 - dB
25V <VIN <35V, Tj=25°C
Dropout Voltage | vin-vour || 1 |Tj=25°C - 1.7 ~ Y
Average Temperature
Coefficient of TCyo 1 [IoyuT=5mA - {-1.7 - |mv/°C
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TA78L005AP, TA78L006AP, TA78L007AP, TATBLOOBAP, TA78LO09AP,
TAT8LO10AP, TA78L012AP, TA78L015AP, TA78L018AP, TA78L020AP,

TAT8L024AP, TA78LO75AP, TAT8L132AP

TA78L024AP ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, ViN=33V, Ioyr=40mA, Cin=0.33uF, Cour=0.1lpF, 0°C<Tj<125°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX.|UNIT
CUIT
Jutput Voltage VouT 1 [Tj=25°C 23 24 25 \
27.5V=VyN =38V - 35 | 350
Input Regulation Reg.line 1 |Tj=25°C mV
put Tes g J 28V =V1y =38V N 30 | 300
. o 1.0mA =IpyT =100mA| - 40 | 200
l.oad Regulation Reg. load 1 [Tj=25°C mV
1.0mA <IoyuT <40mA - 20 | 100
27.5V=VIN <38V 9.8 25.2
1.0mA =10y = 40mA )
Output Voltage Vout 1 v
VIN=33v 22.8 | - |25.2
1.0mA < IoyT =70mA
Tj=25°C - 3.5 | 6.5
Quiescent Current B 1 mA
Tj=125°C - - 6.0
Quiescent Current alp 1 28V=VIyN =38V - - 1.5 A
IChange 1.0mA <IoyT =40mA - - 0.1
Putput Noise vNo 1 |Ta=25°C, 10Hz< f <100KHz - 20| - | wv
Voltage
T mV
N /
Long Term Stability VOUT/At 1 - 56 - 1.0
. N bl KHrs
f=120Hz
Ripple Rejecti RR 2 31 35 - dB
e 29V vy S39V, T)=25°C
Dropout Voltage | vin-vouT | 1 |rj=25°C - 1.7 - v

IAverage Temperature
Coefficient of TCyo 1 |IpyT=5mA - |[-2.0 - |mv/°C
Output Voltage
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TA78L005AP, TAT8LO0GAP, TA78L007AP, TAT8LOO8AP, TAT8LO09AP,
TA78L010AP, TA78L012AP, TA78L015AP, TA78L018AP, TAT8LO20AP,

TAT8LO24AP, TA78LOT5AP, TAT8L132AP

TEST CIRCUIT

1. Vour, Reg.line, Reg.load, Vour, IB, 2IB, VNO, aVout/At, l VIN-VOUT l, TCyo
Vo | = T..________:’_;']
1 . NOISE
Q\ s} KA\ | : D METER
N N I{ ] FILTER
DUT L 10Hz ~ E=
o T 100kHz [‘
VN i) i Gﬁ ®
= To
7T
2 RR
e;=1Vp-p £=<30cm £
f=120Hz

OSCILLOSCOPE

€o
2 —————o
DUT
. |
VIN = E:: Q>I e
[ 2‘[ ?3 = 0 RR= 20fog —— (dB)
€o
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TA78L005AP, TAT8LOO0G6AP, TA78L007AP, TA78L008AP, TAT8LO09AP,

OUTPUT VOLTAGE Vour (V) MAX POWER DISSIPATION Pp MAX (W)

OUTPUT VOLTAGE Voyr (V)

TA78L010AP, TA78L012AP, TA78L015AP, TA78L018AP, TATBLO20AP,

TAT8L024AP, TAT8LOT5AP, TAT8L132AP

Pp MAX — Ta

0.8 ~
0.6 AN
0.4
0.2
0
0 20 40 60 80 100
AMBIENT TEMPERATURE Ta (C)
Vout — VIN
8.0
| TA78LO0S5AP
Vour=>50V
60r 1;=25¢
&
40 N
7 N
xo& 40
> 100
20
0
2.0 40 6.0 8.0 10.0
INPUT VOLTAGE Viy (V)
Vour — IouTt
8.0
6.0
40
©
n
2 0 =H—
- N
20 I
(3]
0
0 50 100 150 200 250

OUTPUT CURRENT Igyr (mA)

DROPOUT VOLTAGE |Vin-Vourl (V)

Ig (mA)

QUIESCENT CURRENT

[ViIN-Vour! — Tj
25
2.0
\‘\4—_ IouT=70mA
R s e 40
1.5 —— —
1
1.0
1.0
—
0.5
0
0 25 50 75 100 125
JUNCTION TEMPERATURE T; ()
Ip — VIN
5.0
4.0
|
"
3.0 ,
20 I TAT8L0O05AP
[ VOUT=5'OV
1.0 Ioyr= 40mA
S— Tj =25°C
0. 1 .
0 10 20 30 40
INPUT VOLTAGE Vin (V)




TA78LO05AP, TA78L00GAP, TA78LO07AP, TA78LO0BAP, TA78LO09AP,

TA78LO10AP, TA78L012AP, TA78L015AP, TA78L018AP, TA78L020AP,

TA78L024AP, TA78LO75AP, TAT8L132AP

APPLICATION CIRCUIT

(1) STANDARD APPLICATION D1 : Protection Diode
High speed diode D1 should be
¢ connected as shown in the figure
Rsp D1 if the condition VIN<VouT might
ViN O—'\M——@ @—-—O Vou occur by surge voltage or
o TA78LXXXAP power supply ON/OFF.
3 [
QT j-- RSD : Power Limiting Resistor
dT @ OJ For large VIN, resistor Rgp is
needed to limit IC power
/J?' dissipation.
(2) A. CURRENT BOOST VOLTAGE REGULATOR
Heat sink is needed for Q1
VINO'* Q:[
R1 Rl - —VYBEL
w2 TA78LXXXAP @ Your 1B A
5} (e + where, VBE1l : VBE of external
e S transistor Q1
o @ OT I IR MAX : Quiescent current
’JT of IC.
B. SHORT-CIRCUIT PROTECTION
VINO 1;“ Q1
sC ,-Z _ VBE2
Rsc = — o~
Q2 Isc
Vour
o )
R1 M razsixxxar N .
] o H where, IgC : Short-Circuit
e 2T 3 current
e
(3) CURRENT REGULATOR
VIN 3 1
TA78LXXXAP —
Ioyr = 5 + I
L -5
it @ T R
«
ol : —_—Te) IouT
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TA78L005AP, TA78L006AP, TA78L007AP, TA78L008AP, TA78LO0OAP,

TA78LO10AP, TA78L012AP, TA78L015AP, TA78L018AP, TA78L0O20AP,
TAT8L024AP, TAT8LOT5AP, TAT8L132AP

(4) VOLTAGE BOOST REGULATOR

VIN O——@ @— Vout VINO—1(3 @ O Vout
TAT8LXXXAP TAT8LXXXAP
. x‘
_J (2)

l' 1 ‘;}'f %‘5

VouT(of IC)
= ¢ ———)+ V f IC
A little of current in resistor R Vour R2(1p R1 ) out(o )

is needed.

0.1#F
0.33uF
0.14F

11
1

0.33uF
i
—qt
1uF
R

VouT=Vz+VouT(ef IC)

(5) NEGATIVE REGULATOR

» : (D—
“ & TA78LXXXAF
\ .
O ~Vour

(6) POSITIVE AND NEGATIVE REGULATOR

=

0.33u4F

1}

0.14F

-+

1 )} —p +V
TAT8LXXXAP out
P
2
(;) ST

TAT78LXXXAP '\/‘ T’

T

14
%I

I

54

© A

0.33uF 0.334F
0 o)

¥\
4

+
—O -Vour

r
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TA78L005AP, TA78LO0GAP, TA78LO07AP, TA78LO0BAP, TA78LO09AP,
TAT8LO10AP, TA78L012AP, TA78LO15AP, TAT8L018AP, TA78L020AP,

TAT8LO024AP, TA78LO75AP, TAT8L132AP

PRECAUTIONS FOR USE

When such a high voltage as exceeds 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. Especially, 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:

So that 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 the output
capacitor in use is replaced with a capacitor of larger capacitance, or as Rl

(a 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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THREE TERMINAL POSITIVE REGULATORS

TA78L05S/07S/083/09S

TA78L108/128/158

Unit in mm

5V, 7V, 8V, 9V 10V, 12v, 15V 5.1MAX
| R
The TA78LXXS series of fixed voltage monolithic ’ 3
~
integrated circuit voltage regulators is designed -
0.45 .
for a wide range of applications. N IN—F <] =
0.55MAX — =
. Suitable for TTL, DTL, HTL, C-MOS Power Supply 0.45 © S
. Internal Short-Circuit Current Limiting m
. Internal Thermal Overload Protection
. Maximum Output Current of 100mA (Tj=25°C) 1.27 127
w
. TO-92 Package 3 !
E om o o g
123 =
-
MAXIMUM RATINGS (Ta=25°C) )
1. OUTPUT
CHARACTERISTIC SYMBOL RATING UNIT 2. COMMON
Input Voltage VIN 35 \Y 3 INPUT
JEDEC TO-92
Power Dissipation - _-“PD 600 W ElAl SC_43
Operating Temperature AW Topr -30~75 °C TOSHIBA SSIP3-P-A
Storage Temperature Tstg -55~150 °C Weight: 0.21g
Junction Temperature Tj MAX 150 °C
EQUIVALENT CIRCUIT
1 3 ) INPUT
Q1
Q12
2 +3 l\| a1
— T Q11
Q4 Q6 r{ © b
zZ1 3
o 2
if Q16 ~2 wd H Q10 1) OUTPUT
3 %3 L
m;/
= Qs /]
=
oz o7} os
; 2 =3
2) COMMON
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TA78L05S/075/085/098

TA78L108/128/158

TA78L05S ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

VIN=10V, IouT=40mA, CIiN=0.33uF, Coyr=0.1luF

0°C = Tj = 125°C)
TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C 4.8 5.0 5.2 \Y
X . ° . < <20V -
Line Regulation Reg.line| 1 |[Tj=25°C 7.0V = VIN 551 1501 v
8.0V < Viy <20V - 451 100
Load Regulation Reg.load| 1 (Tj=25°C L.0ma =Toyt - 100mA - 1 60 mV
1.0mA <IgoyT < 40mA - 5.0 30
7.0 VIN < 20V
.75 - 15.25
1.0mA < IpyT < 40mA
Output Voltage V 1 — \
P g ouT NV IN=10V
.75 - 15.25
1.0mA < IgyT < 70mA
. Tj=25°C - 3.1 6.0
Quiescent Current Ip 1 mA
Tj=125°C - - | s.5
i 8.0V< VIN < 20V - - 1.5
gﬁlescent Current Alp 1 = VIN mA
ange 1.0mA <IoyT < 40mA - - 0.1
Output Noise Voltage VNO 1 [Ta=25°C, 10Hz <f <100kHz - 40 - uv
AVouT V/1.
Long Term Stability 1 - 12 -
/At kHrs
£=120Hz, Tj=25°C -
Ripple Rejection RR 2 41 49 - dB
8.0V<VIN< 18V
VIN- .
Dropout Voltage 1 (Tj=25°C - 1.7 - \Y
vour |
Average Temperature
Coefficient of TCV, 1 |IoyT=5mA - | -0.6 - mv/°C
Output Voltage
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TA78L07S

(Unless otherwise specified,

TA78L058/07S/08S/098

TA78L010S/128/1588

ELECTRICAL CHARACTERISTICS

ViN=12V, IoyT=40mA, CynN=0.33uF, Coyr=0.1uF

0°C = Tj=125°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP MAX UNIT
CUIT
Output Voltage Vout 1 |Tj=25°C .72 | 7.0 |7.28 v
. . 0 |9.2VS VIN =22V - 50 160
Line Regulation Reg.line 1 [Tj=25°C mV
10V < VIN <22V - 45 | 115
1.0mA <IpyT <100mA - 13 75
Load Regulation Reg.load 1 |Tj=25°C mV
1.0mA <IoyT< 40mA - 6.0 40
9.2<VIN<22V
- UINE .65 | - |7.35
1.0mA <IoyT< 40mA
Output Voltage VouT 1 \Y
Vin=12v
.65 - 17.35
1.0mA <IQyuT = 70mA
. Tj=25°C - 3.1 | 6.5
Quiescent Current IB 1 mA
Tj=125°C - - 6.0
2Eiescent Current ATp 1 10V <Viy <22V - - 1.5 mA
ange 1.0mA < Tour < 40mA i - - |oa
Output Noise Voltage VNO 1 |Ta=25°C, 10Hz =f <100kHz - 50 - uv
AVOUT mv/10
Long Term Stability v 1 - 17 -
/5t kHrs
f=120Hz, Tj=25°C
Ripple Rejection RR 2 37 46 - dB
10V VN < 20V
VIN-
Dropout Voltage 1 |Tj=25°C - 1.7 - \Y
vour |
Average Temperature
Coefficient of Output| TCVq 1 | Ioyr=5mA - |-0.84| - |mv/°C

Voltage
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TA78L05S/07S/088/098
TA78L108/128/158

ELECTRICAL CHARACTERISTICS

TA78L08S

(Unless otherwise specified,

VIN=14V, IouT=40mA, CIinN=0.33uF, Coyur=0.1luF

0°C = Tj = 125°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.] MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C 7.72 8.0 8.3 \Y
’ . ) 10.5V < Vyy <23V - 2
Line Regulation Reg.line| 1 [Tj=25°C 5 IN 20| 175} v
1V vpy=23v | - 12| 125
1.0mA <Ioyr < 100mA | - 15| 80
Load Regulation Reg.load 1 [Tj=25°C mV
1.0mA <IpyT - 40mA - 7.0 40
10.5< ViN <23V
IN 7.6 - | 8.4
1.0mA < Iyt = 40mA
Output Voltage VouT 1 R \Y
VIN=14V
7.6 - 8.4
1.0mA < IoyT < 70mA
T§=25°C - | 31
Quiescent Current Ip 1 mA
Tj=125°C - -
Quiescent Current ATp 1 11V <Vpy =23V - - 1.5 nA
Change 1.0mA < IouT < 40mA - - 0.1
Output Noise Voltage VNO 1 |[Ta=25°C, 10Hz <f <100kHz - 60 - uv
AvVout mv/1.0
Long Term Stability 1 - 20 -
/At kHrs
£=120Hz, Tj=25°C
Ripple Rejection RR 2 37 45 - dB
12V <VIyN <23V
Dropout Voltage | vin- 1 |Tj=25°C - 1.7 - \Y
Vout
Average Temperature
Coefficient of TCVg 1 |Ioyr=>5mA - [-0.97 - mv/°c

Output Voltage
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TA78L05S/073/08S/098

TA78L108/128/188

TA78L09S ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VIN=15V, IouT=40mA, CIN=0.33uF, Coyr=0.1luF
0°C = Tj =< 125°C

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN.| TYP.| MAX.[ UNIT
CUIT
Output Voltage VOUT 1 |Tj=25°C 8.64 | 9.0]9.36 \Y
Line Regulation Reg.line| 1 [rj=25°C | 114V =VIN =24V - 801 200} .y
12V < VN < 24V - 20 160
Load Regulation Reg.load| 1 |[Tj=25°C 1.0mA < Toyr = 100mA - L7 90 mV
1.0mA < Igyr “-40mA - 8.0 45
11.4 < VIN <24V
N 8.55 | - |9.45
1.0mA < IQuT < 40mA
Output Voltage VouT 1 \Y
VIN=15V
) 8.55 - |9.45
1.0mA =TIpyT = 70mA
i_nco —
Quiescent Current 1B 1 13=25"C . 3.2 mA
Tj=125°C - -
ggizszent Current ATp 1 12V <V <24V - - - 1.5 A
g 1.0mA < TouT < 40mA - - | 01
Output Noise Voltage VNO 1 |Ta=25°C, 10Hz = f < 100kHz - 65 - uv
Y mv/1.0
Long Term Stability ovt 1 - 21 -
/At kHr
f=120Hz, Tj=25°C
Ripple Rejection RR 2 36 44 - dB
12V VN < 24V
Vin- i oco
Dropout Voltage 1 |Tj=25°C - 1.7 - \Y
vour |
Average Temperature
Coefficient of TCVp 1 |IoyT=5mA - {-1.09 - |mv/°C
Output Voltage
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TA78L058/078/083/09S
TA78L108/128/158

ELECTRICAL CHARACTERISTICS

TA78L10S

(Unless otherwise specified,

ViN=16V, Ioyur=40mA, CIN=0.33uF, Coyur=0.1luF

0°C = Tj = 125°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 9.6 10 | 10.4 v
12.5V < VIN =25V - 80| 230
Line Regulation Reg.line| 1 |[Tj=25°C mV
13V < VN < 25V - 30| 170
1. < < -
Load Regulation Reg.load 1 [Tj=25°C OmA = Tour - 100mA 18 30 mV
1.0mA <IgyT < 40mA - 8.5 45
12.5< VN <25V
IN 9.5 - |10.5
Output Voltage VouT 1 1.0mA = TOUT - 40mA \Y
VIN=16V
9.5 - | 10.5
1.0mA <IouT - 70mA
Quiescent Current Ip 1 13=25°C - 3.21 6.5 mA
Tj=125°C - - 6.0
gﬁliszent Current ATp 1 13V < VIN = 25V - - 1.5 mA
ane 1.0mA < TouT < 40mA N I I
Output Noise Voltage VNO 1 |Ta=25°C, 10Hz< f <100kHz - 70 - uv
av mvV/1.
Long Term Stability ouT 1 - 22 -
/ot kHrs
f=120Hz, Tj=25°C
Ripple Rejection RR 2 z 36 43 - dB
13V VI < 24V
VIN- . o
Dropout Voltage 1 |Tj=25°C - 1.7 - \
Vout
Average Temperature
Coefficient of TCVp 1 |Igyr=>5mA - |-1.21 - |mv/°C
Output Voltage
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TA78L05S/07S/08S/098

TA78L12S

(Unless otherwise specified,

ELECTRICAL CHARACTERISTICS

VIN=19V, Ioyr=40mA, CiN=0.33uF, CoyuT=0.1luF
0°C = Tj = 125°C)

TA78L108/128/158

Output Voltage

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP MAXJ UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 11.5 12]12.5 \
. . 14.5V<VIN< 27V - 120 | 250
Line Regulation Reg.line| 1 |[Tj=25°C ="IN mv
16V<VIN <27V - 100 | 200
< < -
Load Regulation Reg.load| 1 |Tj=25°C 1.0mA <Ioyr <100mA 20| 100 mV
1.0mA <IoyuT <40mA - 10 50
14.5V<VIN <27V
IN 1.4 - |12.6
1.0mA <Igyr < 40mA
Output Voltage VouT 1 —p— \'
N= 1.4 | - |12.6
1.0mA <IoyT = 70mA
Tj=25°C - 3.2 6.5
Quiescent Current 1B 1 mA
Tj=125°C - - 6.0
i 16V <VIN< 27V - - 1.5
Quiescent Current alg 1 IN= - o mA
Change 1.0mA < TouT < 40mA - - | 01
Output Noise Voltage VNO 1 |Ta=25°C, 10Hz <f <100kHz - 80 - uv
AVo mv/1.0
Long Term Stability uT 1 - 24 -
/ot kHrs
£=120Hz, Tj=25°C
Ripple Rejection RR 2 36 41 - dB
15V< VN €25V
Dropout Voltage VIN- 1 |Tj=25°C - 1.7 - \Y
VouT
Average Temperature
Coefficient of TCVp 1 |Ioyr=>5mA - |-1.45 - [mv/°C
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TA78L058/078/088/098

TA78L0108/128/158

TA78L15S

(Unless otherwise specified,

ELECTRICAL CHARACTERISTICS

VIN=23V, IouT=40mA, CiN=0.33pF, Cour=0.1uF

0°C = Tj = 125°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.[ MAX. UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 14.4 15| 15.6 \Y
o 17.5V= VN <30V - 130
Line Regulation Reg.line 1 [Tj=25°C LA IN - 3. 300 mV
20V < VIN < 30V - 110 250
Load Regulation Reg.load 1 |Tj=25°C 1-OmA - Tout - 100mA - 25 150 mvV
1.0mA < IouT - 40mA - 12 75
17.5 = vIn = 30V Fa.zs - [15.75
1.0mA < TIouT < 40mA
Output Voltage VouT 1 4— v
ViN=23V
14.25 - 15.795
1.0mA < Ioytr < 70mA
Tj=25°C - 3.3 6.5
Quiescent Current I 1 — mA
Tj=125°C - - 6.0
i 20V < VIN < 30V - - 1.
Quiescent Current AT 1 IN < mA
Change 1.0mA < IQUT < 40mA - -] 0.1
Output Noise Voltage VNO 1 |Ta=25°C, 10Hz <f <100kHz - 90 - uv
AVoUT mv/1.
Long Term Stability 1 - 30 -
/At kHrs
f=120H Tj=25°C
Ripple Rejection RR 2 z, 4 3| 40| - | 4aB
18.5V<Vyy <28.5V
—
V —
Dropout Voltage IN 1 |Tj=25°C - 1.7 - v
VouT
Average Temperature
Coefficient of TCVo 1 |Ioyr=5mA - |-1.82 - |mv/°C

Output Voltage
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TEST CIRCUIT

1. Vour, Reg.line, Reg.load, Vour, IB, 2IB, VNO»

DUT

TA78L055/078/085/098

TA78L108/128/158

avoyr/at, | VIN-vour | » TCVq

o @ LR

I
I
| FILTER
14 10H:~ oo

NOISE
METER

2. RR

=
z
>
(=r
0.33uF
-
w

DUT

£ =30cm £
[‘—‘ OSCILLOSCOPE

e
RR= 20fog -4

5
4
o
0.33
"W

€o

(dB)
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TA78M05P/06P/08P/09P/10P

TA78M12P/15P/18P/20P/24P

0.5A THREE TERMINAL POSITIVE VOLTAGE REGULATORS
5v, 6V, 8V, 9V, 10V, 12v, 15V, 18V, 20V, 24V

The TA78MXXP geries of fixed-voltage monolithic
integrated circuit voltage regulators is designed

for a wide range of applications. These regulators

Unit in mm

employ internal current-limitting, thermal-shutdown

and safe-area compensation, making them essentially

indestructible.

up to 0.5A of output current.

One of these regulators can driver

. Suitable for C-MOS, TTL and the other Digital IC's

Power Supply.

. Output Current in Excess of 0.5A

. Internal Thermal Overload Protection

. Internal Short Circuit Current Limiting

. Package in the Plastic Case TO-220AB

MAXIMUM RATINGS (Ta=25°C)

1.32MAX.

© .54
(o] g !|'
&-d-*.}______

10.3MAX.

1.5

#36+02

ot

6. 7MAX.

15.3MAX.

5.6 MAX.

13.0MIN.

1.3

—

Q.76 |

.54

1 23 ©
o

1. INPUT
2. GND(CASE)
3. OUTPUT

4.7MAX.

JEDEC

TO-220AB

ETAJ
TOSHIBA

SC-46

HSIP3-P

CHARACTERISTIC SYMBOL RATING UNIT
TA78MO5P
TA78MO6P
TA78M08P
TA78MO9P | VIy 35 v
Input Voltage TA78M10P
TA78M12P
TA78M15P
TA78M18P
TA78M20P VIN 40 v
TA78M24P
Power Dissipation Pp 1.5
Power Dissipation (Tc=25°C) Pp 20
Spererins ek MNEE
Storage Temperature Range Tstg -55~150 °C

Mounting Kit No. AC75
Weight:

1.9g
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TA78M05P/06P/08P/09P/10P
TA78M12P/15P/18P/20P/24P

EQUIVALENT CIRCUIT

4<£> INPUT
=
R
:]: <
'““{le
4:%) OUTPUT
03
x 2 }/
‘\:13
~3
=
- {
a Y}
> 2 F/‘
o<
23
xi
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TA78M05P/06P/08P/09P/10P

TAT8M12P/15P/18P/20P/24P

TA78MO5P

ELECTRICAL CHARACTERISTICS
(VIN=10V, IoyT=350mA, 0°C=Tj =125°C, CrN=0.33uF, Cour=0.1uF, unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 4.8 | 5.0 | 5.2 Y
V= v%g 25V _ 4 | 100
I =200mA
Line Regulation Reg.Line| 1 [Tj=25°C out mV
BV=ViN=25V _ 2 50
IoyT=200mA
_ < B
Load Regulation Reg.Load| 1 [Tj=25°C omA = Tout =500mA 25 | 100 mV
SmA =IQyuT =200mA - 10 50
= <
Output Voltage VouTt 1 TV=ViN =20V .75 - 5.25 v
5mA = IgyT = 350mA
Quiescent Current Ip 1 [Tj=25°C - 4.5 | 8.0 | mA
Quiescent Line 41B1 1 |8V=VIN=25V, Ioyr=200mA - - 0.8 mA
Current Change | 4| 41p0 1 [5mA =Ioyr=350mA - - | 0.5
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz< f < 100kHz - 50 | 200 | uv
£f=120Hz, IoyuT=100mA
Ripple Rejection RR 3 62 69 - dB
8V< V=18V
Short Circuit . hco _
Current Limit Isc 1 |Tj=25°C, VIN=35V 300 mA
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - v
Average Temperature mv/
Coefficient of Qutput Tcvo 1 [IgyT=5mA - -0.6 - d
eg
Voltage
Long-Term Stabil%ﬁy {YggyéiF 1 - - - 20 mgﬁ}é
Peak Output Current Imax 1 [Tj=25°C - 700 - mA
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TA78MO05P/06P/08P/09P/10P

TA78MO6P

ELECTRICAL CHARACTERISTICS
(VIN=11V, IouT=350mA, 0°C<Tj<125°C, CIN=0.33uF, Coyr=0.1uF,

TA78M12P/15P/18P/20P/24P

unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX. |UNIT
CUIT
Output Voltage | Vour 1 [Tj=25°C 5.75 | 6.0 [6.25 \Y
8V < VIN =25V
TN - 4 | 100
LoyT=200mA
Line Regulation Reg.Line| 1 |[Tj=25°C mV
IV VN 25V _ 9 50
ToyT=200mA
Load Regulation Reg.Load | 1 ([Tj=25°C omA = IoyT= 500mA - 2> | 120 | 1y
SmA = IoyT = 200mA - 10 | 60
VI VIN <21V
Output Voltage Vout 1 =VIN 5.7 - 6.3 \Y
5mA < IoyT = 350mA
Quiescent Current IB 1 |Tj=25°C - 4.5 | 8.0 | mA
Quiescent Line | 411 1 |9V=ViN= 25V, IpyT=200mA - - 0.8 mA
Current Change |\ 4| 410 1 [5mA =Toyr= 350ma - N
Output Noise Voltage VNO 2 |Ta=25°C, 1OHz=f =100kHz - 55 220 | uv
f=120H I =100mA
Ripple Rejection RR 3 Z» tOUT 59 | 66| - | dB
9V < Viy <19V
Short Circuit . i_nco _ _ _
Corrent Limit Isc 1 {Tj=25°C, ViN=35V 270 mA
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - 4
Average Temperature mv/
Coefficient of Output Tcvo 1 |IoyuT=5mA - -0.7 -
deg
Voltage
s mv/1.0
Long Term Stability 4VoyT/4t 1 - - 24 [ iten
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78MO05P/06P/08P/09P/10P

TA78M12P/15P/18P/20P/24P

TA78M0O8P

ELECTRICAL CHARACTERISTICS

(VIN=14V, Iour=350mA, 0°C<Tj=125°C, CiN=0.33uF, Coyr=0.1uF,
N

unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 7.7 | 8.0 | 8.3 v
10.5V<VIN <25V
=VIN= - 5 | 100
IoyT=200mA
Line Regulation Reg.Line| 1 |Tj=25°C mv
1IV=VIN =25V
IN - 3] s0
IoyT=200mA
= < -
Load Regulation Reg.Load| 1 |Tj=25°C omA = TouT =500mA 26 | 160 mV
5mA = IouT = 200mA - 10 80
10.5v= =2
Output Voltage vouT 1 =VIN =23V 7.6 - 8.4 v
5mA < IoyT < 350mA
Quiescent Current Iy 1 |Tj=25°C - 4.6 | 8.0 | mA
Quiescent Line | 4IBI 1 |10.5V<VINE 25V, IoyT=200mA | - - 0.8 mA
Current Change Load 41Bo 1 [5mA <TIoyT =350mA - - 0.5
Output Noise Voltage VNo 2 |Ta=25°C, 10Hz<f =100kHz - 60 | 250 | uv
=12 -
Ripple Rejection RR 5 |F=120Hz, Tour=100mA 56 | 63| - | dB
11.5V=vViNy=21.5V
Short Circuit . _oco _
Current Limit Isc 1 |Tj=25°C, ViN=35V - 250 - mA
Dropout Voltage Vp 1 [Ta=25°C - 1.7 - v
Average Temperature av/
Coefficient of Output Tcvo 1 [IgyT=5mA - {-1.0 -
deg
Voltage
. mV/1.
Long Term Stability |4Vpyr/4t 1 - - 32 | rirs
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78M0O9P

ELECTRICAL CHARACTERISTICS
(ViN=15V, Igyr=350mA, 0°C=Tj=125°C, CiN=0.33uF, Cour=0.1luF,

TA78M05P/06P/08P/09P/10P

TA78M12P/15P/18P/20P/24P

unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 8.64 | 9.0 ]9.36 \
11.5V< VIN< 26V _ 5 100
. . o IoyT=200mA
Line Regulation Reg.Line 1 |Tj=25°C mV
13V= VN =26V _ 3 50
ToyT=200mA
< < -
Load Regulation Reg.Load 1 |Tj=25°C omA =loyt = 500mA 26 180 mV
SmA = ToyT = 200mA - 10 90
11.5v< <
Output Voltage VouT 1 1.5VsVin=24V 8.55 - 19.45 \Y
5SmA = IgyT =350mA
Quiescent Current 1B 1 |Tj=25°C - 4.6 | 8.0 | mA
Quiescent Line | 4IBI 1 |11.5V=Vyy=26V, IoyT=200mA | - - 0.8 mA
Current Change | .4 | ,1p9 1 |SmA <Ioyr =350mA - - | o.5
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz=f < 100kHz - 60 | 270 | uv
£=120 =
Ripple Rejection RR 3 Hz, 1our=100mA 56 63 - dB
12.5V=VIN=22.5V
Short Circuit . _oco _ _ _
Current Limit Isc 1 |Tj=25°C, ViN=35V 250 mA
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - v
Average Temperature nv/
Coefficient of Output Tcvo 1 |Ioyr=5mA - -1.1 -
deg
Voltage
Long Term Stability  [Voyr/4t 1 - - 36 mz{éé
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78MO5P/06P/08P/09P/10P

TA78M12P/15P/18P/20P/24P

TA78M10P

ELECTRICAL CHARACTERISTICS
(Vin=16V, IoyT=350mA, 0°C=Tj=125°C, CIN=0.33uF, Coyr=0.1uF, unless otherwise noted)

TEST
CHARACTERISTIC SYBMOL |CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VOUuT 1 |Tj=25°C 9.6 [(10.0 [10.4 v
2.5V VIN< 26V
1 5V£00;N4 26 _ 6 100
1 = A
Line Regulation Reg.Line| 1 [Tj=25°C ouT mV
14V=VIN= 26V
=TIN= - 3| s0
IoyT=200mA
= < -
Load Regulation Reg.Line| 1 |Tj=25°C omA = Loyt =500mA 26 | 200 mV
SmAS ToyT < 200mA - 10 | 100
12.5V=VINE 25V
Output Voltage VoUuT 1 V=V 9.5 | - |10.5| Vv
5mA < IgyT = 350mA
Quiescent Current 1B 1 |Tj=25°C - 4.7 | 8.0 | mA
Quiescent Line | 4IpT 1 |12.5V=VINS 26V, Ioyr=200mA | - - 0.8 mA
Current Change | | 4| 419 1 |5mA <IouT =350mA - - | o
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz<f <100kHz - 65 [ 280 | wv
£f=120H I =1
Ripple Rejection RR 3 OHz, Ioyr=100mA 55 | 62| - | dB
13.5V=VyN =23.5V
Short Circuit . _osco _ _ _
Current Limit Isc 1 |Tj=25°C, VIN=35V 245 mA
Dropout Voltage VD 1 |{Ta=25°C - 1.7 - \Y
Average Temperature nv/
Coefficient of Output | Tcvo 1 |IgyT=5mA - |-1.3 -
deg
Voltage
Long Term Stability |4Vgyrp/4t 1 - - 40 mgérls
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78M05P/06P/08P/09P/10P

TA78M12P/15P/18P/20P/24P

TA78M12P

ELECTRICAL CHARACTERISTICS
(VIN=19V, IoyT=350mA, 0°C=Tj <125°C, CyN=0.33uF, Coyr=0.1uF, unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. [ TYP.| MAX. |UNIT
CUIT
Output Voltage VouT 1 |T3=25°C 7 11.5 [12.0 |12.5 | v
14.5V=VIN =30V
In - 7 | 100
. . . o~ | LOUT=200mA
Line Regulation Reg.Line 1 |Tj=25°C mV
16V=VIN =30V _ 3 50
IoyT=200mA
Load Regulation Reg.Load| 1 |Tj=25°C smA = ToyT = 500mA - 27 | 240 |y
SmA =IoyT = 200mA - 10 | 120
0 Vol v N S Al 11.4 12.6 | v
tput Voltage . - .
utp & ouT 5mA = Toyr< 350mA
Quiescent Current Ip 1 |Tj=25°C - 4.8 | 8.0 | mA
Quiescent Line | 411 1 |14.5V=ViNy =30V, Ipyr=200mA | - - 0.8 mA
Current Change Load 41p0 1 {5mA < IoyT < 350mA - - 0.5
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz=f =100kHz - 70 | 300 | uv
Ripple Rejection RR 3 |f=120Hz, IouT=100mA 55 | 62| - | aB
15VEVIN=25V
Short Circuit . _nco - _ _
o Limit Isc 1 |Tj=25°C, Viy=35V 240 mA
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - \Y
Average Temperature av/
Coefficient of Output Tcvo 1 |ToyT=5mA - -1.6 -
deg
Voltage
Long Term Stabilit Voyt/4t 1 - 48 v/l
ng y ouT - KHrs
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78M05P, 06P/08P/09P/10P
TAT8M12P/15P/18P/20P/24P

TA78M15P

ELECTRICAL CHARACTERISTICS
(ViN=23V, Ioyr=350mA, 0°C=Tj<125°C, CyN=0.33uF, Copr=0.1uF, unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX. |UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 14.4 [15.0 [15.6 \Y
17.5Vvs =
I7 5v20\é;N 30V ) g | 100
= A
Line Regulation Reg.Line| 1 |Tj=25°C ouT mV
20V=VIN= 30V
IN=3 - 41 50
IoyT=200mA
= < -
Load Regulation Reg.Load 1 [Tj=25°C omA =Ioyr = 500mA 27 300 mV
5mA = IgyT < 200mA - 10 150
17.5V=VINS
Output Voltage Vour 1 SV=Vin =30V 14.25| - |15.75| v
5mA< IgyT< 350mA
Quiescent Current I 1 [Tj=25°C - 4.8 | 8.0 | mA
Quiescent Line | 4IBT 1 |17.5V=VIN=30V, IoyT=200mA | - - 0.8 A
Current Change |, 4| s1p0 1 [5mA <Igyp=350mA - - | o.s
Output Noise Voltage Vo 2 |Ta=25°C, 10Hz=f <100kHz - 80 | 450 | uv
Ripple Rejection RR 3 |f=120Hz, Ioyr=100mA s | 61| - | dB
18.5V= VN =28.5V
Short Circuit . _oco - B _
Current Limit Isc 1 |Tj=25°C, VIN=35V 240 mA
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - \Y
Average Temperature mv/
Coefficient of Output | Tcyo 1 |IpyT=5mA - |-2.0 -
deg
Voltage
i1 mv/1.
Long Term Stability VouT/4t 1 - - 60 | kurs
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78MO05P/06P/08P/09P/10P

TA78M12P/15P/18P/20P/24P

TA78M18P

ELECTRICAL CHARACTERISTICS
(VIN=27V, Ioyr=350mA, 0°C=Tj =125°C, CIN=0.33uF, Coyr=0.luF, unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 17.3 |18.0 |18.7 \Y
21V=ViN =33V _ 9| 100
Ioyr=200mA
Line Regulation Reg.Line| 1 |Tj=25°C mV
=
24V=VIN= 33V _ 5 50
IoyT=200mA
= = -
Load Regulation Reg.Load 1 |Tj=25°C smA =Toyr = >00mA 28 | 360 mV
SmA =IgyT =200mA - 10 | 180
21V <
Output Voltage VouT 1 W=Vin=33V 17.1 - 18.9 v
5mA = IoyT =350mA
Quiescent Current 1g 1 [Tj=25°C - 4.8 8.0 | mA
Quiescent Line 41p1 1 [21V=VIN=33V, IgyTr=200mA - - 0.8 mA
Current Change |y .4 | 41p0 1 |5mA =Toyp<350mA - - | o.s
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz=f <100kHz - 90 | 490 | wuv
=120H =
Ripple Rejection RR 3 £=1208z, Ioyr=100mA 53 60 - dB
22V VN <32V
Short Circuit . _pco _
et Limit Isc 1 {Tj=25°C, Vin=35V - l260f - | maA
Dropout Voltage Vp 1 (Ta=25°C - 1.7 - v
Average Temperature v/
Coefficient of Output Tcvo 1 |IgyT=5mA - ~2.5 - de
Voltage g
s mv/1.
| Long Term Stability |4Vour/4t 1 - - 72 K}/{rs
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78MO05P/06P/08P/09P/10P

TA7T8M12P/15P/18P/20P/24P

TA78M20P

ELECTRICAL CHARACTERISTICS
(VIN=29V, IoyT=350mA, 0°C=Tj=125°C, C1N=0.33uF, Coyr=0.1uF, unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 19.2 |20.0 |20.8 v
23V =35V
W=Vins= - 10 | 100
IoyT=200mA
Line Regulation Reg.Line| 1 [Tj=25°C mV
24V=VIN =35V
IN - 6| 50
IoyT=200mA
= < -
Load Regulation Reg.Load| 1 |Tj=25°C omA =IoyT =500mA 28 | 400 u\Y
5mA =gyt =200mA - 10 | 200
= =35V
Output Voltage VouTt 1 23V-VIN’,3S 19.0 - 21.0 v
5mA = Iyt =350mA
Quiescent Current 1p 1 |Tj=25°C - 4.9 | 8.0 | mA
Quiescent Line 4181 1 |23Vv=VIN=35V, IoyT=200mA - - 0.8 mA
Current Change [} .4 | 410 1 [5mA= Toyr <350mA - - | o.s
Output Noise Voltage A%N) 2 |Ta=25°C, 10Hz <f <100kHz - 95 540 uv
Ripple Rejection RR 5 |f=120Hz, IouT=100mA 53| 60| - | dB
24V Vg <34V
Short Circuit . _nco _ _ _
corrent Limit Isc 1 |Tj=25°C, ViN=35V 240 mA
Dropout Voltage Vp 1 [Ta=25°C - 1.7 - \Y
Average Temperature mv/
Coefficient of Output | Tcyo 1 |Ipyr=5mA - |-3.0 -
deg
Voltage
Long Term Stability 4Voyt/at 1 - - 80 mg{{%é
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78M05P/06P/08P/09P/10P

TA78M12P/15P/18P/20P/24P

TA78M24P

ELECTRICAL CHARACTERISTICS
(ViN=33V, Igyr=350mA, 0°C=Tj £125°C, CyyN=0.33uF, Couyr=0.luF, unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 23.0 |24.0 |25.0 v
< =
27V VN <38V B 2| 100
Ioyr=200mA
Line Regulation Reg.Line| 1 |[Tj=25°C mV
28V<=VIN= 38V _ 7 50
IoyT=200mA
Load Regulation Reg.Load 1 [Tj=25°C omA =Ioyt = 500mA ~ 30 480 mV
5mA =IgyTr = 200mA - 10 | 240
Output Voltage Vour 1 |2TVSVINS38V 22.8| - |25.2] v
5mA < IoyT = 350mA
Quiescent Current 1p 1 |Tj=25°C - 5.0 8.0 | mA
Quiescent Line 41BT 1 |27V< VN =38V, IoyT=200mA - - 0.8 mA
Current Change /4 | 4150 1 |5mA= Ioyr = 350mA - - | o.s
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz <f <100kHz - 115 | 650 | wuv
£f=120H I =100m
Ripple Rejection RR 3 %z, “OUT A so| 57| - | dB
28V=Viy <38V
Short Circuit . _oco _
Current Limit Isc 1 [Tj=25°C, VIN=35V - 240 - mA
Dropout Voltage VD 1 |Ta=25°C - 1.7 - \Y
Average Temperature mv/
Coefficient of Output| Tcvo 1 |IpyT=5mA - -3.5 -
deg
Voltage
L Term Stabilit aVout/4 1 6 VAT
ong Term ability ouT/4t ) - - 9 KHrs
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78MO05P/06P/08P/09P/10P
TAT8M12P/15P/18P/20P/24P

TEST CIRCUIT 1 / STANDARD APPLICATION

VINO —O VouTt
. TA78MXXP Tout
g 1] %
3 S ek A3
@ 9
Ip
/-,J'r /J“r
TEST CIRCUIT 2 VNO
wo [F o~ ]
3 ' ° il [ Frorer
TA78MXXP b4 10Hz ~ - ==
- ] 100kHz "["
3
_ o @l
vIN] j’z) d‘{( O
r
TEST CIRCUIT 3 R.R.
6; =1Vp—p
£<30cm
f=120Hz ‘-L- 0SCILLOSCOPE
—) (o)== o
. TA78MxXF [
3 i
VIN §:: 2 5:- o
L {f RR = 20 fog oL (dB)
® eU

NOISE
METER
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TA78M05P/06P/08P/09P/10P

MAXIMUM CONTINUOUS DISSIPATION — mW

OUTPUT VOLTAGE Voyp — V

TA78M12P/15P/18P/20P/24P
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TA78M05P/06P/08P/09P/10P

TA7T8M12P/15P/18P/20P/24P
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TA78M05P/06P/08P/09P/10P

APPLICATION CIRCUITS

(1)
(a)

VOLTAGE BOOST REGULATOR

Voltage boost by use of zener diode

TA7T8M12P/15P/18P/20P/24P

VinN O—

(b) Voltage boost by

ViN O

(c)

Adjustable output regulator

ViNn O

! —O Vour
l TA78MXXP
<
Fry x >
5 = <
%) CEEE < Y
%] = m v \
i Ts 29 % 1= 0UT(IC)
. R
% Iq
I1<=5mA
jivz
A4
Vout=VouTt(1¢)+Vz
use of resistor
' O Vour
TA78MXXP
P
% Sk N
2 -l— Ip TS ng
s
~© <
HL ]
m 747 rJ-r
- R2
Vour=Vour(1¢) (1 + R—l) + R2-1IB
—O Vourt
TA78MXXP
o4 By
= =5 ;=3
& / - s | =t
M T 24
d 1
TA75558P/S X =
mr o onr

R2
Vout=Vour(1c) (1 + -R—l)
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TA78M05P/06P/08P/09P/10P

TA78M12P/15P/18P/20P/24P

(2) CURRENT BOOST VOLTAGE REGULATOR

Heat sink is needed for Q1

: VBg of external

transistor Qi.

Ri< —VBEL
a1 1= T8 max
Vin O—
Ry where,
:y— v,

TA78MXXP out VBE1
e +| =
3 3
2] I o

m
(3) SHORT-CIRCUIT PROTECTION
Rsc Q1
Vin O— R
SC =
Q2
(:>ﬂ Vour where,
Ry - TA78MXXP . Isc :
3 15+
] il
d;[ fi? o
(4) NEGATIVE REGULATOR
TA78MXXP CD—

S

@

0.1pF

Quiescent current of IC.

VBE2
Isc

Short-circuit current

< -Vour
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(5) POSITIVE AND NEGATIVE REGULATOR

TA78M05P/06P/08P/09P/10P

TA78M12P/15P/18P/20P/24P

0.33

®

1 : F‘_]j———————_o +V
e TA78MXXP - ouT
1 Y ‘i

ég 1 <
@ T |
é ™ Y 1 avsmxxp @_4 'L

(6) CURRENT REGULATOR

0.33uF

?

TA78MXXP

% Toyt =
m
—o0 loyrT

0.33uF
®

=
& A
2z
S
—0 ~Voyur

Vout

+1

R B
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TA78M05P/06P/08P/09P/10P

TA78M12P/15P/18P/20P/24P

PRECAUTIONS ON APPLICATION

(D

(2)

In regard to GND, be careful not to apply a negative voltage to the input/output
terminal. Further, special care is necessary in case of a voltage boost

applicaticn.

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 sorts 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.

Output surge and
input short protecting
diode.

Viy , TA78MXXP Vour

SERIES

Input surge Vg
protecting
diode.

Vy > Viy
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TA78MO05P/06P/08P/09P/10P

3

(4)

(5)

TAT8M12P/15P/18P/20P/24P

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.

Rsp VN
ViN O AW ' TA78MXXP f——=
VouT T
SERIES oUT ouT
1p

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

Pp = (VIN'-Vour) - IourtVin' - IB
If Vin' 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 Rgp, design with margin should be made by

llowing cquation.

Connect the input terminal and GND, and the output terminal and GND, by
capacitor respectively. The capacitances should be determined 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.

Installation of IC for power supply

For obtaining high reliability on the heat sink design of the regulator IC,

it is uired 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.
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TA78M05P/06P/08P/09P/10P

TAT8M12P/15P/18P/20P/24P

(a)

(b)

(c)

Heat sink design

The thermal resistance of IC itself is required from the viewpont 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 (Qc+Qs) is

changed by insulating sheet (mica) and heat sink grease.

TABLE Unit: °C/W

PACKAGE MODEL No. TORQUE MICA Qc + Qs
T0-220AB TA78MOOP bkg - cm Not Provided 0.3 0.5(1.5~2.0)
Provided 2.0 2.5(4.0~6.0)

The figures given in parentheses denote the values at time of no grease.
The package of regulator 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. If it is required that the contace
thermal resistance is reduced from the viewpoint of the circuit design, it is
recommended that the following methods be adopted.

A: Use UG6260 (TOSHIBA CORPORATION), 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 internal elements of the IC are adversely

affected. Therefore, great care should be given to the installing operation.
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TA79005P, TA79006P, TA79008P, TA79009P,

TA79010P, TA79012P, TA79015P, TA79018P,
TA79020P, TA79024P

1A THREE TERMINAL NEGATIVE VOLTAGE REGULATORS
-5v, -6v, -8v, -9v, -10v, -12v, -15v, -18v, -20V, -24V

© 103MAX, #36+02
+ Suitable for C-MOS, TTL, and the other Digital 4 J_Sl
IC Power Supply ] .
. Internal Thermal Overload Protecting 3 3 E
L8]
. Internal Short Circuit Current Limiting 9
. Output Current in Excess of 1.0A
. Package in the Plastic Case TO-220AB E'
2 |
Al
~
<
5
™~
<
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT 1 GND
TA79005P 2. INPUT(CASE)
3. OUTPUT
TA79006P
JEDEC TO-220AB
TA79008P TS sc-s6 |
TA79009P VIN -35 \Y% TOSHIBA HSIP3-P
- G -
Input Voltage TA79010P 32‘;“:;“’3 11; No. AC75
TA79012P ght: =.78
TA79015P
TA79018P
TA79020P VIN -40 \
TA79024P
Power Dissipation (Tc=25°C) Pp 20 W
Operating Temperature Topr -30~75
Storage Temperature Tstg -55~125 °C
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TA79005P, TA79006P, TA79008P, TA79009P,

TA79010P, TA79012P, TA79015P, TA79018P,
TA79020P, TA79024P

EQUIVALENT CIRCUIT

——O GND

R13
Riz

O OUTPUT

Ro
70kQ

Rg

| Y
é
-
=z
o
a
=
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TA79005P, TA79006P, TA79008P, TA79009P,
TA79010P, TA79012P, TA79015P, TA79018P,

TAT9020P, TA79024P

TA79005P

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, <V1N=—1OV, Ioyr=500mA, 0°C<Tj <125°C
CIN=O.33UF, COUT-_']..OUF

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT

Output Voltage VouT 1 |Tj=25°C, Ioyr=100mA -5.2 [-5.0 [-4.8 \'

-8V =V =-12V - 7.0 50 mV
Line Regulation Reg*Line| 1 |Tj=25°C

~TVZVN= -25V - 35 [ 100 | =V

< < -

Load Regulation Reg-Load 1 |Tj=25°C omA =loyr =1.54 11 100 mv

250mA <IoyT=750mA| - 4.0 50 mV

-7V= =- v
Output Voltage VouT 1 7V‘VIN‘ 20V -5.25 - -4.75 v
SmA < IgyT =1.0A
Quiescent Current 1B 1 |Tj=25°C - 4.3 | 8.0 mA
Quiescent Line 41T 1 |-7V=Vy =2-25V - - 1.3 mA
Current Charge | 1,29 | 41pg 1 |1.08 SIoyr=5mA - - | o8| m
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f <100kHz - 40 - |uVrms
Ripple Rejection RR 3 |f=120Hz, IguT=20mA 63 70 - dB
Short Circuit Current 25 g
1 52250 - . -

Limit sc L |Ti=2>"¢C 1 A
Average Temperature oV
Coefficient of Output Tcvo 1 |Ioyr=5.0mA - 0.6 - /
Voltage I N ’ deg
Dropout Voltage Vp 1 |Tj=25°C, Ioyr=1.0A - 2.0 - v
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TA79005P, TA79006P, TA79008P, TA79009P,

TA79010P, TA79012P, TA79015P, TA79018P,

TA79020P, TA79024P

TA79006P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, <

VIN=-11V, IpgyT=500mA, 0°C=Tj =125°C
CiN=0.33uF, Coyr=1l.0uF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C, Igyr=100mA -6.25| -6.0(~5.75 \
T
-9V _Z_VIN%—].BV - 9.0 60 mV
Line Regulation Reg-Line| 1 [Tj=25°C
-8V =Vin= -25V - 43 120| mv
= < -
Load Regulation Reg-Load| 1 [Tj=25°C omA =Tout =1.54 13 120 oV
250mA =I0oUT <750mA - 5.0 60| mV
- = =
Output Voltage Vout 1 8V =Vy =-21V -6.3 - | =5.7 \Y
5mA =IouT <1.0A
Quiescent Current Ip 1 |Tj=25°C - 4.31 8.0 mA
Quiescent Line 4IBT 1 |-8V=VIN=--25V - - 1.3 mA
Current Charge | 1,54 | 41pg 1 [1.0A<Igyr<5mA - - | o.8] ma
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz <f <100kHz - 45 - |uVrms
Ripple Rejection RR 3 |£f=120Hz, IoUT=20mA 61 68 - dB
Short Circuit Current Isc 1 |Ty=25°C _ 1.9 _ A
Limit
Average Temperature nv/
Coefficient of Output Tcvo 1 |IoyT=5.0mA - 0.7 -
deg
Voltage - -
Dropout Voltage VD 1 (Tj=25°C, Igyr=1.0A - 2.0 - v
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TA79005P, TA79006P, TA79008P, TA79009P,

TA79010P, TA79012P, TA79015P, TAT9018P,
TA79020P, TA79024P

TA79008P

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, ViN=-14V, Igyr=500mA, 0°C <Tj=125°C >
<C1N=0.33HF, COUT=1.0UF

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C, Ioyr=100mA -8.3 -7.7 v
-1V Vg =-17V - 11| 80| mv
Line Regulation Reg-Line| 1 [Tj=25°C
010.5V=2Vyy =-25V - 47 160 mV
= < -
Load Regulation Reg-Load| 1 |Tj=25°c | >mA=IouT =1.5A 26] 160} mwv
250mA =IgyT =750mA - 9.0 80| mV
Output Voltage VouT 1 [710.5V=ViN= -23V -8.4 - | -7.6 \
5mA =Igyr =1.0A
Quiescent Current I 1 |Tj=25°C - 4.3 8.0 mA
Quiescent Line 411 1 |-10.5V=Vy=-25V - - 1.0 mA
Current Charge Load 41 1 {1.0ASIgyT=5mA - - 0.8 mA
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f =100kHz - 52 - |uVrms
Ripple Rejection RR 3 |£f=120Hz, IouT=20mA 59 66 - dB
Short Circuit Current
i cu Isc 1 |Tj=25°C - 1.9 - A
Limit
Average Temperature nv/
Coefficient of Output Tcvo 1 |IoyT=5.0mA - 1.9 -
deg
Voltage
Dropout Voltage VD 1 |T§=25°C, Ipur=1.0A - 2.0 - \'
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TA79005P, TA79006P, TA79008P, TA79009P,

TA79010P, TA79012P, TA79015P, TA79018P,

TA79020P, TA79024P

TA79009P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, <

VIN=-15V, IouT=500mA, 0°C<Tj slzs°c>

CiN=0.33uF, COUT=1 .OuF

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN.| TYP.| MAX UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C, Toyr=100mA -9.3| -9.0| -8.7| v
-13V= Vyg=-19V - 1] 82| mv
Line Regulation Reg.Line| 1 |Tj=25°C
-11.5V2 V= ~26V - 48| 162 mv
= =1. -
Load Regulation Reg.Load| 1 [Tj=25°C omA = 10T =1.54 33| 162] mv
250mA =IoyT =750mA - | 11.0 82| mV
-11.5V=ViNy=-24V
Output Voltage v 1 Y -9.4 - | -8. \
P & out SmA =IoUT =1.0A ’ 6
Quiescent Current Iy 1 |Tj=25°C - 4.3 8.0| mA
Quiescent Line 41g1 1 |-13v=2Vyy=-26.5V - - 1.0/ mA
Current Charge Load 41g0 1 |1.0A<IpoyT < 5mA - - 0.8 mA
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f =100kHz - 60 - |uVrms
Ripple Rejection RR 3 |f=120Hz, IQUuT=20mA 57 64 - dB
Short Circuit Current Isc i |Tj=25°C _ 1.9 _ A
Limit
Average Temperature mv/
Coefficient of Output Tcvo 1 |IouT=5.0mA - 1.1 -
deg
Voltage
_ i —
Dropout Voltage D 1 |Tj=25°C, Igyp=1.0A - 2.0 - v
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TA79005P, TA79006P, TA79008P, TA79009P,
TA79010P, TA79012P, TA79015P, TA79018P,

TA79020P, TA79024P

TA79010P

ELECTRICAL CHARACTERISTICS
- Unless otherwise specified, <V1N=—16V, IouT=500mA, 0°C=Tj $125°C>
CIN=0.33UF, COUTzl'OuF

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN. | TYP.| MAX. | UNIT
CUIT
Output Voltage VOUT 1 [Tj=25°C, Igyr=100mA -10.4| -10} -9.6 \'
-14V= V= -20V - 12 90| mVv
Line Pegulation Reg.Line| 1 |Tj=25°C
-12.5V =2V y=-27V - 50 180| mv
< < -
Load Regulation Reg.Load 1 [Tj=25°C omA =Tour =1.54 40 180 mv
JZSOmA =IoyT =750mA - 13.0 90| mv
- = =-
Output Voltage VouT 1 12.5V=ViN=-25V -10.5 -1 -9.5 v
SmA <IpgyT =1.0A
Quiescent Current Ip 1 |Tj=25°C - 4.4| 8.0|] mA
Quiescent Line | JIggp 1 |-14VZVqy=-27.5V - - | 1.0 mA
Current Charge [ 1,4 41p0 1 |1.0A<IoyT <5mA - - 0.8 mA
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz<f <100kHz - 65 - |uVrms
Ripple Rejection RR 3 |f=120Hz, IgyT=20mA 57 63 - dB
Short Circuit Current ;
o Igc 1 |Tj=25°C - 1.9 - A
Limit
41
Average Temperature v/
Coefficient of Output Tcvo 1 |IoyT=5.0mA - 1.3 -
deg
Voltage ] -
Dropout Voltage Vp 1 |Tj=25°C, Igyr=1.0A - 2.0 - v
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TA79005P, TA79006P, TA79008P, TA79009P,

TA79010P, TA79012P, TA79015P, TA79018P,
TA79020P, TA79024P

TA79012P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, (

VIN=-19V, IoyuT=500mA, 0°C=Tj =125°C
C1N=0.33uF, Coyr=1.0uF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
Output Voltage vouT 1 |1§=25°C, Igyp=100mA -12.5| -12[-11.5| v
~16V= Vg =-22V - 13| 120 wv
Line Regulation Reg.-Line| 1 [Tj=25°C
-14,5V=Vy=-30V - 55 240| mv
= = -
Load Regulation Reg.-Load | 1 |Tj=25°C omA =10UT =1.5A 46] 240] mv
250mA =IoyuT =750mA - 17 120 mV
-14.5V2Vy =-27V
Output Voltage Vout 1 -12.6 - |-11.4 \Y
5mA = IgyT =1.0A
Quiescent Current Ig 1 |Tj=25°C - 4,41 8.0 mA
Quiescent Line 411 1 [-14.5V=ViN=-30V - - 1.0 mA
Current Charge Iy .4 | 4igg | 1 |1.0Aa=IoUT =5mA -1 -1 o8] ma
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f<100kHz - 75 - |uVras
Ripple Rejection RR 3 {f=120Hz, IouT=20mA 54 61 - dB
Short Circuit Current o
TIge 1 {Tj=25°C -] 1.9 - A
Limit
Average Temperature nv/
Coefficient of Output Tcvo 1 |Igyr=5.0mA - 1.6 - de
Voltage g
Dropout Voltage Vp 1 |Tj=25°C, Igyp=1.0A - 2.0 - \
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TAT9005P, TA79006P, TA79008P, TA79009P,
TAT9010P, TA79012P, TA79015P, TA79018P,

TA79020P, TA79024P

TA79015P

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, VIN=-23V, IouT=500mA, 0°C<Tj<125°C
CiN=0.33uF, Coyr=1.0uF >

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage Vout 1 |Tj=25°C, IoyT=100mA -15.6 -15|-14.4 \Y
-20V=2Vy=-26V - 14 150 mV
Line Regulation Reg-Line| 1 |[Tj=25°C
-17.5V2Viy=-30V - 57| 300 mv
= < -
Load Regulation Reg-Load | 1 |Tj=25°C oma =TouT=1.54 68] 300| mv
250mA < IoyT =750mA| - 25| 150| mv
o Yol v ) -17.5V=2Vyy =-30V 5 429 v
utput Voltage ~15.7 - |14,
P & ouT SmA < IgyT <1.0A
Quiescent Current 1p 1 |Tj=25°C - 4.41 8.0/ maA
Quiescent Line 41p1 1 |-17.5V=2Vy=-30V - - 1.0 mA
Current Charge 'y 4 | s1p0 1 |1.0A<IQUT< 5mA - - 0.8 ma
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz <f <100kHz - 90 - | uVrms
Ripple Rejection RR 3 |f=120Hz, IpuT=20mA 53 60 - dB
Short Circuit Current Isc 1 |Tj=25°C _ 1.9 _ A
Limit
Average Temperature wy/
Coefficient of Output Tcvo 1 |IoyT=5.0mA - 2.0 -
deg
Voltage
Dropout Voltage Vp 1 |Ti=25°C, Igyr=1.0A _ 2.0 - v
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TA79005P, TA79006P, TA79008P, TA79009P,
TA79010P, TA79012P, TA79015P, TA79018P,

TA79020P, TA79024P

TA79018P

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, <’VIN=—27V, IouT=500mA, 0°C=Tj=125°C >
CIN=0.33uF, CGUT=1.OuF

\

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX UNIT
CUIT
Output Voltage VouTt 1 |Tj=25°C, Ipyr=100mA -18.7 -18(-17.3 \Y
-24V 2V = -30V - 25| 180| mv
Line Regulation Reg-Line | 1 [Tj=25°C
-21V=2Vyy=-33V - 80 360 mV
= < -
Load Regulation Reg.Load | 1 |Tj=25°C omA =lout =1.54 110 360) mv
250mA =IgyT =750mA - 55( 180| mV
- 7 -
Output Voltage Vout 1 |72V =Vin=-33V L18.85 - F17.15 v
5mA =IouT =1.0A
Quiescent Current I 1 [Tj=25°C - 4.5| 8.0| mA
Quiescent Line 41p1 1 [-21v=Vy=-33V - - 1.0 mA
Current Charge 'y .4 | 41p0 | 1 [1.0A=Iour =5mA - -| 0.8 ma
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f =100kHz - 110 - |(uVrms
Ripple Rejection RR 3 |£f=120Hz, IQUT=20mA 52 59 - dB
Short Circuit Current :
Isc 1 |Tj=25°C - 1.9 - A
Limit
Average Temperature v/
Coefficient of Output Tcvo 1 |IoyT=5.0mA - 2.5 - " d
Voltage €&
Dropout Voltage Vp 1 [Tj=25°C, Igyr=1.0A _ 2.0 _ v
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TA79005P, TA79006P, TA79008P, TA79009P,
TA79010P, TA79012P, TA79015P, TA79018P,

TA79020P, TA79024P

TA79020P

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, <V1N=—3OV, IouT=500mA, 0°C=Tj =125°C
Cin=0.33uF, Coyr=1l.0uF >

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX. | UNIT
CUIT
Output Voltage VouT 1 |T§=25°C, Ioyr=100mA -20.8| -20|-19.2| v
=26V V= -32V - 28| 180| mV
Line Regulation Reg-Line| 1 |Tj=25°C
-24V ZVINZ -35V - 104 360| mv
_ < -
Load Regulation Reg-Load | 1 |[Tj=25°C omA =IouT =1.54 130] 360| mv
250mA =IouT =750mA - 70 180| mv
- 2ViN=-35V
Output Voltage VouT 1 24\" IN=-35 -21.0 - |-19.0 v
5mA <Igyr =1.0A
Quiescent Current Ip 1 [Tj=25°C - 4.6 8.0/ mA
Quiescent Line 41B1 1 -25V=2ViN=-36.5V - - 1.0/ mA
Current Charge | | 4 | 41p0 1 |1.0A<Igyr<5mA - - | 0.8 ma
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz <f <100kHz - 140 - |uVrms
Ripple Rejection RR 3 |f=120Hz, IQUT=20mA 50 57 - dB
Short Circuit Current .
Limit sC 1 |Tj=25°C -1 1.9 - A
Average Temperature mv/
Coefficient of Output Tcvo 1 |IoyuT=5.0mA - 3.0 - d
eg
Voltage
Dropout Voltage Vp 1 |Tj=25°C, Igyp=1.0A - 2.0 - v
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TA79005P, TA79006P, TA79008P, TA79009P,

TA79010P, TA79012P, TA79015P, TA79018P,
TA79020P, TA79024P

TA79024P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, <

ViN=-33V, IoUT=500mA, 0°C=Tj §125°C>

CIN=0.33uF N COUT=1 .OuF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. [ TYP. | MAX. | UNIT
CUIT
Output Voltage VouTt 1 [Tj=25°C, Ioyr=100mA -25.0 =-241(-23.0 \Y
-30V 2Vpy =-36V - 31| 240| mv
Reg.Line | 1 |Tj=25°C
-27V 2V =-38V - | 18| 480 mwv
< = -
Load Regulation Reg-Load | 1 |Tj=25°c | omA=TouT =1.54 150] 480] mv
250mA <Iour<750mA| - 85| 240| mv
-38V=ViN=-27V
Output Voltage Vout 1 38 IN / -25.2 - |-22.8 \Y
5mA SIgyT =1.0A
Quiescent Current Iy 1 |Tj=25°C - 4.6| 8.0| mA
Quiescent Line 41p1 1 [-27Vv=2Vy=-38V - - 1.0 mA
Current Charge Load 4180 1 |1.0A =IouT S5mA - - 0.8] mA
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =<f <100kHz - 170 - |uVrms
Ripple Rejection RR 3 |f=120Hz, IoyuT=20mA 49 56 - dB
Short Circuit Current 1 1 lri=25°c 1.9 A
Limit SC 1= - n
Average Temperature nv/
Coefficient of Output Tcvo 1 {IoyT=5.0mA - 3.5 -4
eg
Voltage
Dropout Voltage Vp 1 |Tj=25°C, Ioyr=1.0A - 2.0 - v

138




TA79005P, TA79006P, TA79008P, TA79009P,
TA79010P, TA79012P, TA79015P, TA79018P,

TA79020P, TA79024P

TEST CIRCUIT

1. Voyr, Reg.Line, Reg.Load, Vour, I, 4Ip, 4Voyr/4t, |Vin-Vour|> TCvo

ViN ;.‘é {% > o=
g

0.33u4F

©

NOISE METER

; pmen ]

10~100 L o
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|
(:NS 0.334F
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S Q‘Q 0.14F
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)
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T
3 . RR
OSCILLOSCOPE 7J7
________ Q

L
ei:le_.p z e
— 1
f—=120Hz RR = 20Log ——- (dB)
£=30cm
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TA790058, TA790068, TA79008S, TA79009S,

TA790108, TA790128, TA790158, TA79018S,
TA790208, TA790248

1A THREE TERMINAL NEGATIVE VOLTAGE REGULATORS
-5v, -6v, -8v, -9v, -10v, -12v, -15v, -18V, Unit in mm

_20V. -24V 10£03 @32+0.2 27402
b S r —
T A’
. Suitable for C-MOS, TTL, and the other Digital ° ° i
w
IC Power Supply E -
©°
. Internal Thermal Overload Protecting v
1.1
. Internal Short Circuit Current Limiting . z
. Output Current in Excess of 1.0A 5
. . 0.75+0.15 |! 2
. Metal Fin (Tab) is fully covered with Mold Resin.
(TO-220 IS package) 2.54+0.25 2.54+0.25
n N
3 o .
; ——
sfprzs) | b
-
1. GND
2. INPUT
MAXIMUM RATINGS (Ta=25°C) 3. OUTPUT
JEDE —
CHARACTERISTIC SYMBOL RATING | UNIT | LiDEC
EIAJ SC—67
TA79005S TOSHIBA HSIP3-P-A
TA79006S Weight: 1.7g
TA79008S
TA79009S VIN -35
TA89010S
Input Voltage \Y
TA79012S
TA79015S
TA79018S
TA79020S| VIN =40
TA79024S
Power Dissipation Pp 2 W
Power Dissipation (Tc=25°C) Pp 20.8 W
Operating Temperature Topr -30~75 °C
| Storage Temperature Tstg -55~125
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TA79005S, TA790068, TA790088, TA79009S,
TA790108, TA790128, TA790158, TA790188,

TA790208, TA790248

EQUIVALENT CIRCUIT

OGND
83
-]
b1 iy
| Q1 Q21 Q2
D2 ;::
I/5223 ® ~g
D3 ]\ = =1
O
>N
< x
: T
~
Q13
S C) = o
Q26 Q27 ,
2
R10
A -O OUTPUT
ok
7 v
O:Eg Q Q14
=32 Q15
Qs cz| |c1 6
H Q
Q4 Q6 »Eas 3=
N .
Q9 Q10
R4 RS R6
Q11
«a E D 3 AAA 03
[ = < ﬁv‘; z:.
O INPUT
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TA790055, TA790068, TA79008S, TA79009S,

TA790108, TA790128, TA790158, TA79018S,

TA790208, TA79024S

TA79005S

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

ViN=-10V, IoyT=500mA, 0°C<Tj<125°C

CIN=0 .33uF s COUT=1 .OuF

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C, IgyT=100mA -5.2 |-5.0 |[-4.8 v
-8V VN =-12V - 7 50
Line Regulation Reg-Line| 1 [Tj=25°C mV
-IV=ViN=-25V - 35 | 100
Load Regulation Reg-Load| 1 |rj=25°c oA =TOUT =1.5A - L] 100 | oy
250mA < IoUuT = 750mA - 4 50
=7V2Viy=-20V
Output Voltage vouTt 1 7 IN 20 -5.25 - -4.75 \Y
5mA =IoyuT =1.0A
Quiescent Current IB 1 |Tj=25°C - 4.3 1 8.0 | mA
Quiescent Line Algy 1 |-7V=ViN=-25V - - 1.3 1 A
Current Charge | yo,q | aIpg 1 |5mA<Iour<1.0A - - |o.8
Output Noise Voltage VNO 2 [Ta=25°C, 10Hz<f <100kHz - 40 - | HVrms
Ripple Rejection RR 3 |f=120Hz, IpyT=20mA 63 70 - dB
Short Circuit Current . _oco
Limit Isc 1 [Tj=25°C 1.9 - A
Average Temperature v/
Coefficient of OQutput Tcvo 1 [IoyT=5.0mA - 0.6 - " 4
Voltage eg
Dropout Voltage Vp 1 [Tj=25°C ,Igyr=1.0A - 2.0 - v
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TA79005S, TA790068, TA790088, TA79009,
TA790108, TA790128, TA790158, TA79018S,

TA790208, TA790248

TA79006S
ELECTRICAL CHARACTERISTICS
Unless otherwise specified, VIN=-11V, IoyT=500mA, 0°C<=Tj=125°C
Cin=0.33uF, Coyr=1.0wF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage Vour 1 |Tj=25°C, IoyT=100mA -6.25|-6.0 |-5.75| V
-9V 2V 1y =-13V - 9 60
Line Regulation Reg-Line 1 [Tj=25°C mV
-8V gVINg—ZSV - 43 120
5mA =Iour<1.5A - 13 | 120
Load Regulation Reg-Load| 1 |Tj=25°C — - - mV
250mA=TIppT =750mA - 5 60
-3V=Viy=-
Output Voltage VouT 1 =VIN=-21V -6.3 - -5.7 \
5mA =IoyuT =1.0A
Quiescent Current 1B 1 {Tj=25°C - 4.3 1 8.0 | mA
Quiescent Line AIBT 1 —SVgVINg -25V - - 1.3 mA
Current Charge | 1544 | aIpg | 1 |5mA =Ioyr =1.0A - - | o.8
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz <f =<100kHz - 45 - |uVeps
Ripple Rejection RR 3 |f=120Hz, IpoyT=20mA 61 68 - dB
Short Circuit Current . _nro _ _
Limit Isc 1 |Tj=25°C 1.9 A
Average Temperature mv/
Coefficient of Output Tcvo 1 |IoyT=5.0mA - 0.7 - de
Voltage &
Dropout Voltage Vp 1 |Tj=25°C, Igyr=1.0A - 2.0 - \Y
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TA790058, TA790068, TA790088S, TA790098,

TA790108, TA790128, TA790158, TA79018S,

TA790208, TA79024S

TA79008S

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

ViN=-14V, IoyT=500mA, 0°C=Tj =125°C
CiN=0.33pF, Coyr=l.0uF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP MAX.| UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C, IpyT=100mA -8.3 |-8.0 |-7.7 \Y
l .
-11V=ViN=-17V - 11 80
Line Regulation Reg-Line| 1 |Tj=25°C mv
-10.5V=Vy =-25V - 47 | 160
. |smasTgpr=1.54 - 26 | 160
Load Regulation Reg-Load 1 [Tj=25°C mV
250mA =IoyT =750mA - 9 30
-10.5V=Vn=-23V
Output Voltage VouT 1 0.5V=Viy=-23 -8.4 - -7.6 \Y
5mA =IoyT =1.0A
Quiescent Current 1B 1 [Tj=25°C - 4.3 | 8.0 mA
Quiescent Line AIBI 1 [-10.5V=ViN=-25V - - 1.0 mA
Current Charge | [ .4 | arpg 1 |5mA <Toyr=1.0A - | - | o.8
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f =100kHz - 52 - |HVrms
Ripple Rejection RR 3 |f=120Hz, IgyT=20mA 59 66 - dB
Short Circuit Current
P o - 1. -
Limit Isc 1 [Tj=25°C 9 A
Average Temperature v/
Coefficient of Output Tcvo 1 |IoyuT=5.0mA - 1.0 - de
Voltage &
Dropout Voltage Vp 1 |Tj=25°C, Igyr=l.0A - 2.0 - v
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TA79005S, TA790068, TA790088, TA79009S,
TA790108, TA790128, TA790158, TA79018S,

TA790208, TA79024S

TA79009S

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, ViN=-15V, IpuT=500mA, 0°C<Tj <125°C
CiN=0.33uF, Coyr=1.0uF

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage vout 1 |Tj=25°C, IoyT=100mA -9.3 |-9.0 |-8.7 \Y
-13V=2Viy=-19vV - 11| 82
Line Regulation Reg-Line 1 |Tj=25°C mV
-11.5V=ViN=-26V - 48 | 162
o . |5mA =Igyr =1.5A - 33 | 162
Load Regulation Reg-Load 1 [Tj=25°C mV
250mA <IpyT <750mA - 11 82
-11.5V=> Vin =-24V
Output Voltage VouT 1 ; -9.4 - |-8.6 \Y
SmA =IopT <1.0A
Quiescent Current Ip 1 |{Tj=25°C - 4.3 | 8.0 | mA
Quiescent Line Alp 1 [-13V=VN =-26.5V - - 1.0 A
Current Charge Load Alpo 1 [SmA=TIour=1.0A _ _ 0.8
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f =100kHz - 60 - | MVems
Ripple Rejection RR 3 |£=120Hz, IouT=20mA 57 64 - dB
S@oFt Circuit Current Isc 1 |Ti=25°C a 1.9 N A
Limit
Average Temperature av/
Coefficient of Output Tcvo 1 |ToyuT=5.0mA - 1.1 -
Voltage deg
[Voltag
Dropout Voltage Vp 1 |Tj=25°C, Ipyr=l.0A - 2.0 - \Y
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TA79005S, TA790068, TA790088, TA79009S,

TA790108, TA790128, TA790158, TA79018S,

TA790208, TA790248

TA790108

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

ViN=-16V, Ioyr=500mA, 0°C<Tj <125°C
CiN=0.33uF, Coyr=1.0uF

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN.| TYP MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C, IoyT=100mA -10.4| -10 |-9.6 v
~14VZ Vg =-20V - 12 | 90
Line Regulation Reg-Line 1 |Tj=25°C mV
-12.5V=Vy=-27 - 50 | 180
SmA <IgyT =1.5A - 40 | 180
Load Regulation Reg-load| 1 |Tj=25°C - mV
250mA = IoyT =750mA - 13 90
-12.5V 2Vy=-25V
Output Voltage Vout 1 -10.5 - -9.5 v
5mA =<IouT =1.0A
Quiescnet Current Ip 1 |Tj=25°C - 4.4 1 8.0 | mA
Quiescent Line Algr 1 |-14V=VIN=-27.5V - - 1.0}
Current Charge | 1,54 ATRO 1 |SmAs=TIgyr=1.0A - - 0.8
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz=f <100kHz - 65 - | Vrms
Ripple Rejection RR 3 |[f=120Hz, IouT=20mA 57 63 - dB
Short Circuit Current . _hco
Limit Isc 1 |Tj=25°C 1.9 - A
Average Temperature v/
Coefficient of OQutput Tcvo 1 {IoyT=5.0mA - 1.3 - " d
Voltage eg
Dropout Voltage Vp 1 |Tj=25°C, Igyr=1.0A - 2.0 - \Y
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TA79005, TA790068, TA790088, TA79009S,
TA790108, TA790128, TA79015S, TAT9018S,

TA790208, TA790248

TA79012S

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, ViN=-19V, Igur=500mA, 0°C<Tj =125°C
CiN=0.33uF, Coyr=1.0uF

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VOuT 1 |Tj=25°C, Ipyr=100mA -12.5( -12 [-11.5] V
-16V=Viy=-22vV - 13 | 120
Line Regulation Reg-Line| 1 |Tj=25°C mV
-14.5V=Vy=-30V - 55 | 240
) o |smA=TIgup=1.5A - 46 | 240
Load Regulation Reg-Load 1 |Tj=25°C mV
250mA < Tour <750mA | - 17 | 120
-14.5V=Vny=-27V
Output Voltage Vout 1 =ViN=-27 “12.6] - |-11.4] v
5SmA =IgyTr =1.0A
Quiescent Current I 1 |Tj=25°C - 4.4 | 8.0 | mA
Quiescent Line | AIBT 1 |-14.5V 2Viy=-30V - - | o}
Current Charge | 1044 | Alpg 1 |[5mA<ToyuT<1.0A - - | o.8
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz <f =100kHz - 75 - |UVeps
Ripple Rejection RR 3 [£f=120Hz, IpyT=20mA 54 61 - dB
Short Circuit Current . hco _
Limit Isc 1 |Tj=25°C 1.9 A
Average Temperature av/
Coefficient of Output Tcvo 1 |IoyT=5.0mA - 1.6 - de
Voltage g
Dropout Voltage Vp 1 |Tj=25°C, Ipyr=1.0A - 2.0 - \Y
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TA79006S, TA790068, TA79008S, TA79009S,

TA790108, TA790128, TA79015S, TA79018S,
TA790208, TA790248

TA790158

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

VIN=-23V, IouT=500mA, 0°C<Tj <125°C
CiN=0.33uF, Coyr=1.0uF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C, Ipyr=100mA -15.6| =15 |-14.4 Y
-20VZVyy=-26V - 14 | 150
Line Regulation Reg-:Line 1 |Tj=25°C — mV
-17.5V=Vy =-30V - 57 | 300
. . o |5mA =IpoyT =1.5A - 68 [ 300
Load Regulation Reg-Load 1 |Tj=25°C mV
250mA =IgyT =750mA - 25 | 150
-17.5V= VN =-30V
Output Voltage VouT 1 F15.75 - +14.25) VvV
5mA SIoyT =1.0A
Quiescent Current Ip 1 |Tj=25°C - 4.4 8.0 mA
Quiescent Line | AIpt 1 |-17.5V=Viy=-30V - - Lo
Current Charge | 1,,q | aIpg 1 |SmA<Igur<1.0A - - | o.s
Output Noise Voltage VNO 2 |[Ta=25°C, 10Hz <f< 100kHz - 90 - HVrms
Ripple Rejection RR 3 |£=120Hz, IpyT=20mA 53 60 - dB
Short Circuit Current . co _ _
Limit Isc 1 [Tj=25°C 1.9 A
Average Temperature nv/
Coefficient of Output Tcvo 1 |IoyT=5.0mA - 2.0 - d
eg
Voltage
Dropout Voltage Vp 1 |Tj=25°C, Ipyr=l.0A - 2.0 - v
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TA790058, TA790068, TA790085, TA79009S,

TA79018S

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

TA790208, TA790248

VIN=-27V, ToyuT=500mA, 0°C=Tj <125°C

CiN=0.33uF, Coyr=1.0uF

TA790108, TA790128, TA79015S, TA790188,

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage Vout 1 [Tj=25°C, Igyr=100mA -18.7| -18 |(-17.3 v
=24V 2V1y =-30V - 25 180
Line Regulation Reg-Line| 1 [Tj=25°C mV
=33V =VIN=-21V - 80 360
SmA =IgyT =1.5A . 110 360
Load Regulation Reg - Load 1 |Tj=25°C mV
250mA =1oyuT =750mA - 55| 180
-21V=Vin=-33V
Output Voltage VoUT 1 N=-33 118.85| - t17.15] Vv
SmA S=TIoyuT =1.0A
Quiescent Current ip 1 |Tj=25°C - 4.5 mA
Quiescent Line AIBI 1 —ZIVZVIN =-33V - - mA
Current Charge Load AIpo 1 [SmA<IgyT<1.0A - - 0.8
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz<f =100kHz - 110 - |MVrms
Ripple Rejection RR 3 [f=120Hz, I0oUT=20mA 52 59 - dB
Sbo?t Circuit Current Isc 1 |Ti=25°¢ B 1.9 a A
Limit
Average Temperature mv/
Coefficient of OQutput Tcvo 1 [IoyuT=5.0mA - 2.5 - deg]
Voltage
Dropout Voltage VD 1 |Tj=25°C, Ipyr=1.0A - 2.0 - \Y
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TA79005S, TA790068, TA790088, TA79009S,
TA790008, TA790128, TA790158, TA79018S,

TA790208, TA79024$

TA79020S

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, VIN=-30V, IoyT=500mA, 0°C<Tj <125°C

CIN=O.33ﬂF, COUTzl‘OuF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP MAX.|UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C, IoyuT=100mA -20.8] =20 |-19.2| V
-26V=V = -32V - 28 | 180
Line Regulation Reg-Line| 1 [Tj=25°C mV
=24V =ViNn=-35V - 104 | 360
= = -
Load Regulation Reg-Load 1 |Tj=25°C omA=10UT =1.54 130 360 mV
250mA =IoyuT =750mA - 70 | 180
=24V=Vy =35V
Output Voltage VouT 1 =VIiN=-35 -21.0f - |-19.0] v
5mA =IoyT=1.0A
Quiescent Current IB 1 |Tj=25°C - 4.6 8.0 [ mA
Quiescent Line AIBI 1 —25V2V1N2-36.5V - - 1.0 A
Current Charge | 1,,q9 | alIpg 1 |smA<Igyr=1.0A - - | 0.8
Output Noise Voltage VNO 2 | a=25°C, 10Hz <f <100kHz - 140 - | HVrms
Ripple Rejection RR 3 |f=120Hz, IpyT=20mA 50 57 - dB
Short Circuit Current . _rco _ _
Limit Isc 1 |Tj=25°C 1.9 A
Average Temperature mv/
Coefficient of Output Tcvo 1 |IoyTr=5-0mA - 3.0 - P
eg
Voltage
Dropout Voltage Vp 1 [Tj=25°C, Igyp=l.0A - 2.0 - \Y
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TA790058, TA790068, TA79008S, TA79009S,

TA79024S

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

TA790208, TA79024S

CIN=O .33uF, COUT=1 .OuF

VIN=-33V, IoyT=500mA, 0°C<Tj <125°C

TA790108, TA790128, TA790158, TA79018S,

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP MAX.| UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C, IpyT=100mA -25.0| =24 [-23.0 \
-30V= Viy=-36V - 31 | 240
Line Regulation Reg-Line| 1 |Tj=25°C|—- - Y
-27V=VIN=-38V - 118 | 480
. 5mA =IgyT=1.5A - 150 | 480
Load Regulation Reg-Load| 1 |Tj=25°C mV
250mA <TI0yt <750mA - 85 | 240
- > >-
Output Voltage VouT 1 27V_V1Nf 38v -25. - -22.8 \
5mA <IoyT=1.0A
Quiescent Current Ip 1 |Tj=25°C - 4.6 mA
Quiescent Line AIBI 1 [-27V=2ViNy=-38V - -
Current Charge mA
Load ATRO 1 |5SmA<=IonT=1.0A - -
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz <f <100kHz - 170 - |HMVrms
Ripple Rejection RR 3 |f=120Hz, Ipyr=20mA 49 56 - dB
Short Circuit Current i _nco
Limit Isc 1 |Tj=25°C 1.9 - A
Average Temperature v/
Coefficient of Output Tcvo 1 |IoyT=5.0mA - 3.5 - m
deg
Voltage
Dropout Voltage Vp 1 |Tj=25°C, IpoyT=1.0A - 2.0 - \Y
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TA79005S, TA790068, TA790088, TA79009S,

TA790108, TA790128, TA790158, TA79018S,

TAT90208, TA790248

TEST CIRCUIT

1. Vour, Reg-Line, Reg-load, Voyur, 1B, 2IB, AVour/At, | VIN-VouT
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TAT9L005P, TATILOOGP, TA79L008P, TA7ILOOSP,
TAT9L010P, TAT9LO12P, TATILO15P, TATILOTSP,

TA79L020P, TAT9L024P

o 5V, 6V, 8v, 9v, 10v, 12v, 15v, 18V, 20V, 24V
3-TERMINAL NEGATIVE VOLTAGE REGULATCRS

Unit in mm

5 51MAX
+ Best suited to a power supply for TTL and C* MOS I

* Built-in overcurrent protective circuit

8.2 MAX

* Built-in thermal protective circuit

» Max. output current 150mA (Tj =25°C)

+ Packaged in T0-92MOD

10.5MIN

2.54
13
(Vg
ok _
MAXIMUM RATINGS (Ta= 25°C) \Jj_' 3
123
CHARACTERISTIC SYMBOL RATING UNIT 1. GND
— 2. INPUT
TA79L005P 3. OUTPUT
TA79L006P JEDEC -
TOSHIBA  SSIP3-P
TA79L008P
Weight: 0.36g
TA79L009P -35
Input TA79L010P v v
Volt IN
ottage TA79L012P
TA79L015P
TA791L018P
TA79L020P
-40
TA79L024P
Power Dissipation (Tc=25°C) Pp 800 y
Operating Temperature Topr | =30 v 75 °C
Storage Temperature Tstg | =25 Vv 150 °C
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TA79L005P, TA79L00GP, TA79L008P, TA79L00GP,

TA79L010P, TA79L012P, TAT9LO15P, TAT9LO18P,
TA79L020P, TA79L024P

EQUIVALENT CIRCUIT

GND

i\

O
OUTPUT
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TAT9L005P, TA79L006P, TA79L00BP, TA79L00P,
TAT9L010P, TAT9L012P, TA79LO15P, TA79L018P,

TAT9L020P, TAT9L024P

TA79L005P
ELECTRICAL CHARACTERISTICS
(VIN =-10V, IOUT= -/v‘%LA, CTN= 0.33].1F, COUT= 0 1uF, 0°C éTJ s 125°C)
TEST
CHARACTERISTIC SYMBOL &IJIIQE TEST CONDITION MIN.| TYP. | MAX.| UNIT
Output Voltage VOUT 1 Tj=25°C -5.2 -5.0 -4.8 v
- A% - -
Line Regulation| Reg Line| | T.=25°C 7.0V 2 VIN 2 -20V 55 150 v
J -8.0v » VIN z -20V - | 45 | 100
1.0mA £ Igyr £ 100mA - 11 60
Load Regulation | Reg Load| 1 T3=25°C nv
1.0ma £ Topr £ 40mA - 5.0 30
=7.0 3 Viy 2 -20V -5.25 - |-4.75
1.0mA = IouT S 40mA
Output Voltage Vour 1 v
\ = -10vV
N -5.25 - |-4.75
1.0mA £ IpogT £ 70mA
Quiescent I 1 T; =25°C - 3.1 | 6.0 i
Current B . _1950 -
TJ =125°C - 5.5
41 _8. -2 - - 1.5
Quiescent BI 1 8.0V » VIN 2 ov , oA
Current Change 4Ipo 1 [1.0ma < Logr S 40mA - - 0.1
Output Noise Ta =25°C
Voltage o |3 o e
oltag 10Hz ¢ f < 100kHz
Long Term 4Voyr 1 _ 12 _ mv/
Stability /4t 1.0KkHrs
Ri R ti -8.0vV v 2 -18v
Ra]zg(];e ejection RR 5 2 Vg2 i 4 } a5
Ty =25°C, f =120z
Dropout Voltage [Vin- 1 i =25°C, IpyT =40mA - 1.7 - \
Vour| i » 70
Average Tempera-
ture Coefficient Tevo 1 |Igyr =5mA - 0.6 - |mv/°C
of Output Voltage|
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TA79L005P, TA79L006P, TA79L0OGP, TA79LO0SP,

TAT9L010P, TA79L012P, TA79L015P, TAT9LO18P

TA79L020P, TAT9L024P

TA79L006P

ELECTRICAL CHARACTERISTICS

(Vpy =-11V, Igyp=40mA, Cry=0.33uF, Coyp=0.1uF, 0°C sTj £125°C)

TEST
CHARACTERISTIC SYMBOL SIIJIIQE‘ TEST CONDITION MIN.| TYP, | MAX.| UNIT
Output Voltage Vour 1 |Ty=25°C ~-6.24| -6.0 |-5.76| vy
-8.1v 2 V -21v -
Line Regulation| Reg Line| 1 |7, =25°C z "IN 2 >0 150 i\
J =9.0V 2 Vyy 2 -21V - | 45 | 110
1.0mA £ IOUT < 100mA - 12 70
Load Regulation | Reg Load| 1 T =25°C ny
1.0mA s IgyT & 40mA - 5.5 35
-8.1V 2 Viyg 2 -21V 6.3 5.7
1.0mA < IOUT < 40mA )
Output Voltage Vour 1 \
Yy =y 6.3 5.7
1.0mA S Igyp S 70mA
Quiescent L | Ty =25°C - 3.1 | 6.0
Current B T: =125°C _ 5.5 mA
J = - .
41 - - - -
Quiescent EI 1 9.0V 2 Viy 2 -21V 1.5 A
Current Change 41gg 1 |1.0mA £ Ty S 40mA - - | o1
Output Noise Ta =25°C
V. 3 - 40 - uv
Voltage NO 10Hz < f < 100kHz
Long Term 4Vour 1 _ 14 - uv/
Stability /4t 1.0kHrs
RippleRejection -9.0V 2 Viy 2 -19v
A RR 2 = = -
Ratio Tj =25°C, £ =120Hz 39 47 dB
Dropout Voltage IVIN— 1 |Ty =25°C, Igyp=40mA - 1.7 - v
vour| J v
Average Tempera
ture Coefficient| Tgyg 1 |IoyT =5mA - 0.7 | - |mv/°C
of Output Voltage)
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TA79L00P, TA79L00GP, TA79L008P, TAT9LOOGP,

TA79L020P, TA79L024P

TAT9L010P, TAT9L012P, TAT9LO15P, TA79L018P,

TA79L008P
ELECTRICAL CHARACTERISTICS
(VIN = -14V, Ioyr = 40mA, Cyy=0.33uF, Coyr=0.1uF, 0°C §Tj £125°C)
TEST
CHARACTERISTIC SYMBOL SIIJ%E TEST CONDITION MIN. TYP.| MAX.| UNIT
Output Voltage VouT 1 |15 =25 -8.3| -8.0|-7.7 v
-10.5V 2 V 2 =23V -
Line Regulation| Reg Line| 1 Ty =25°C N 20 175 -
-11v > V 2 -23V - 12 125
IN
1.0mA £ 1 < 100mA - 15 80
Load Regulation | Reg Load| 1 Ty =25°C out ™
1.0mA S Iout < 40mA - 7.0 40
-10.5V 2 Vg 2 -23V
-8.4 - -7.6
1.0mA = IOUT £ 40mA
Output Voltage Vour 1 \
Viy =-14V
< < -8.4 - -7.6
1.0mA £ IOUT < 70mA
Quiescent . L T - 31| 65|
B
Current Ty =125°C - - | 6.0
41 - - - -
Quiescent BI 1 | l}V z Viy 2 ~23V *¥li A
Current Change 28% 1 [1.0ma € Ty £ 40ma - - 0.1
Ta =25°C
Output Noise o 3 _ 60 _ v
Voltage 10Hz ¢ f ¢ 100kHz
Long Term 4Vour . _ 20 _ | mv/
Stability /4t 1.0kHrs
Ri Rejecti =12V 2 Vyy 2 -23V
h‘:’iie jectdon| g 2 = VIN 2 37 | 45 | - dB
Tj =25°C, f =120Hz
Dropout Voltage IVIN- 1 |T5=25°, I =40mA - 1.7 - \Y
Vour| 3 > TouT :
Average Tempera-
ture Coefficient| Tcyg 1 |TouT =>mA - 0.8 - |mv/°c
of Output Voltage]
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TA79L00GP, TA79L00GP, TA79L008P, TAT9LOOOP,

TA79L010P, TA79L012P, TAT9LO15P, TAT9LO18P,

TA79L020P, TA79L024P

TA79L009P

ELECTRICAL CHARACTERISTICS

(VIN =-15V, IOUT=4OmA, CIN=0.33uF, COUT=0.IUF, 0°cC ;Tj £125°C)

TEST
CHARACTERISTIC SYMBOL g%%% TEST CONDITION MIN TYP MAX UNIT
Output Voltage Vour 1 Tj =25°C -9.36| -9.0 -8.64 v
-11.4V 2 -2 - 80 200
Line Regulation| Reg Line| ] Ty =25°C Ve Viy 2 -24V mv
=12V » VIN 2 =24V - 20 160
: 1.0mA £ Toyp < 100ma - 17 | 90
Load Regulation | Reg Load| 1 |T. =25°C mv
J 1.0mA £ Iy £ 40mA - | 8.0 | 45
= “0UT =
-11.4V » Viy 2 -24V
-9.45| - |-8.55
1.0mA 2 Tour S 40mA
Output Voltage Vour 1 \Y
Viy =-15V
N ) -9.45| - |-8.55
<
1.0mA £ Ty, < 70mA
; T; =25°C - 3.2 | 6.5
sl B .
Tj =125°C - - | 6.0
41 - _ - -
Quiescent BI 1 12V 3 Vg 2 -24V 1.5 oA
Current Change 41po 1 [1.0mA £ Iggp S 40mA - - |o.1
0 i Ta =25°
utput Noise o 3 a 5°C _ 65 _ v
Voltage 10Hz < f < 100kHz
Long Term 4Voyr mv/
. 1 - a1 -
Stability /4t 1.0kHrs
RippleRejection -12v > V > =24V
Rapio Y RR 2 2 "IN 2 36 | 44 | - dB
Tj =25°C, f =120Hz
Dropout Voltage |VIN— 1 T; =25°C, Igyr =40mA - 1.7 - v
Vour| 3
Average Tempera-
ture Coefficient TCVO 1 IoyT = 5mA - 0.85 - mv/°C

of Output Voltage)
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TA79L005P, TAT9L006P, TA79L0OGP, TA79LO0GP,
TAT9LOT0P, TAT9L012P, TATILO1P, TA79LO18P,

TA79L020P, TA79L024P

TA79L010P
ELECTRICAL CHARACTERISTICS
(Viy =-16V, Igyr=40mA, Cyy=0.33uF, Coyr=0.1uF, 0°C éTj <125°C)

TEST
CHARACTERISTIC SYMBOL SII%E TEST CONDITION MIN. TYP | MAX - UNIT
U
Output Voltage Vour 1|15 =25°C -10.4|-10.0 |-9.6 v
-12.5 -25 - 80
Line Regulation| Reg Line 1 T. =25°C VeaVinzg v 230 mV
J =13V 2 Viy 2 =25V - 30 170
R 1.0mA £ Ipyp & 100mA - 18 | 90
Load Regulation | Reg Load| 1 |T =25°C ouT : mV
1.0mA £ 1 < 40mA - 8.5 45
oUT
-12.5V 2 Vi 2 -25V
-10.5 - |-9.5
1.0mA £ Tgyp & 40mA
Output Voltage Vour 1 v
VIN =-16V
-10.5 - |-9.5
1.0mA £ Igyp S 70mA
Quiescent I ) Tj =25°C - 3.2] 6.5 mA
Current B .= °
T 125°C - - 6.0
41 - - - -
Quiescent BI | 1 |-13V 2 Vyyz -25V Ls |
Current Change 41Bo 1 | 1.0mA s Tgyp € 40mA _ _ c.1
Out t Noi Ta =25°C
utput Noise Vo 3 _ 20 _ v
Voltage 10Hz ¢ f < 100kHz
Long Term 4Vour 1 _ 22 _ mv/
Stability /4t 1.0kHrs
Ripple Rejection -13V > Vv > —24V
. PP 3 RR 2 ,IN = 36 43 - dB
atio T; =25°C, f =120Hz
Dropout Voltage IVIN_ 1 =25° = 1.7 v
P g VOUTI Tj = cC, IOUT =40mA - . -
Average Tempera-
ture Coefficient Tevo 1 IoyT = 5mA - 0.9 - |mv/°C
of Output Voltag
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TA79L005P, TAT9L00GP, TA79L008P, TA79L00GP,

TA79LO10P, TA79L012P, TAT9LO15P, TAT9LO1SP,

TA79L020P, TA79L024P

TA79L012P

ELECTRICAL CHARACTERISTICS

(Viy =-19V, Ioyp=40mA, Cry=0.33uF, Coyr=0.1uF, 0°C £T4 £125°C)

of Output Voltage|

TEST
CHARACTERISTIC | SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage Vour | 1 |Tj=25°C -12.5| -12.0|-11.5( y
-14.5V v =27 -
Line Regulation| Reg Line| 1 |g. -25°¢ 2 "IN 2 v 120 250 nv
’ 16V 2 Vyy 2 -27V - | 100 | 200
1.0mA £ I < 100mA - 20 100
Load Regulation | Reg Load| 1 |Tj =25°C ouT mV
1.0mA S £ 40mA - 10 50
~14.5V 3 Vyy 2 -27V
1.0mA € Topp < 40mA -12.6 | - |-11.4
Output Voltage Vour 1 v
ViN =-19V
-12.6 - -11.4
1.0mA £ Igyr £ 70mA
Quiescent I ) T; =25°C - 3.2 6.5 i,
Current B Ty =125°C - - 6.0
41 _ - - - 5
Quiescent BI 1 |-16V 2 Vyy 2 -27V 1.5 i,
Current Change 4Ipp 1 |1.0mA £ Igyr £ 40mA - - 0.1
Output Noise Ta =25°C
P Vo 3 - 80 - uv
Voltage 10Hz ¢ f ¢ 100kHz
Long Term oyt 1 - 24 - mv/
Stability /4t 1.0kHrs
RippleRejection =15V 2 Vg 2 -25V
2 = =
Ratio R Ty =25°C, f =120Hz 37 | 42 = dB
Dropout Voltage [Viy- 1 |T; =25°C, Igyr =40mA - 1.7 - v
Vour| i
Average Tempera-
ture Coefficient| Tgyq 1 |Igyr =5mA - 1.0 - [|mv/°cC
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TATOLOOSP, TATILOOGP, TATILOOGBP, TATILOOGP,
TATOLO10P, TA79L012P, TATOLO1GP, TA79LO1SP,

TAT9L020P, TAT9L024P

TA79L015P
ELECTRICAL CHARACTERISTICS
(Viy =-23V, Igyp=40mA, Cry=0.33uF, Coyr=0.1uF, 0°C <T§ £125°C)

TEST
CHARACTERISTIC SYMBOL EIIJ}IK'I‘ TEST CONDITION MIN.| TYP.| MAX. | UNIT
Output Voltage Vour 1 |Tj=25°C -15.6 | -15.0|-14.4] vy
- - - 300
Line Regulation| Reg Line| 1 [T, =25°C 17.5V 2 Vqy 2 -30V 130 mV
J -20V 2 Vyy 2 -30V - 110 | 250
1.0mA =1 < 100mA - 25 150
Load Regulation | Reg Load| 1 T; =25°C ouT mv
1.0mA £ Igyp S 40mA - 12 75
-17.5V 2 Vyg 2 =30V
- -15.75 - F14.25
1.0mA = Ioyr S 40mA
Output Voltage Vour 1 v
Viy =-23V
IN -15.75 - }14.25
T: =25°C - 3.3 6.5
Quiescent Iy 1 i mA
Current T: =125°C - - 6.0
i .
41 - - - -
Quiescent BI 1 20v g,_‘,VIAN 2 -30v 1.5 mA
Current Change 41po 1 1.0mA £ Ioyp S 40mA - - 0.1
Output Noise Ta =25°C
\ 3 - 0 - \Y
Voltage NO 10Hz < f < 100kHz ’ "
Long Term 4Vour 1 _ 30 - mv/
Stability /4t 1.0kHrs
Ripple Rejection RR 2 -18.5V 2 Vyy 2 -28.5V 34 39 dB
Ratio §=25°C, £ =120Hz B
Dropout Voltage leN- 1 [T; =25°C, IouT=40mA - 1.7 - \Y
P Vour| ] » 0 '
Average Tempera-
ture Coefficient| Tgyg 1 |IoyT =5mA - 1.3 - |mv/°cC
of Output Voltagel
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TA79L005P, TA79L00GP, TA79L008P, TATILOOSP,

TAT9L010P, TAT9L012P, TAT9LO15P, TATILOTSP,

TAT9L020P, TAT9L024P

TA79L018P

ELECTRICAL CHARACTERISTICS

(Vi =-27V, Igyr = 40mA, Cin=0.33uF, Coyr=0.1uF, 0°C <Ty <125°C)

TEST
CHARACTERISTIC SYMBOL &IJ}IIE TEST CONDITION MIN.| TYP. | MAX .| UNIT
Output Voltage Vour 1 |Ty=25°C -18.7 +18.0 [-17.3 v
-20.7V =z 2 - -
Line Regulation| Reg Line| ] Tj =25°C v Viy 2 -33V 32 325 nV
-21V 2 Vi 2 -33V - 27 275
1.0mA £ Igyp £ 100mA - 30 | 170 v
Load Regulation | Reg Load| 1 |Tj =25°C m
Jl.OmA ; IOUT ; Z%OII].A - 15 75
=20.9V 2 Vg 2 -33V
-18.9 - |-17.1
1.0mA = Iy £ 40mA
Output Voltage Vour 1 \
VIN =-27V
-18.9 - -17.1
l.OmA é IOUT § 70rnA
Quiescent 1 ] T3 =25°C - 3.3 6.5 o
Current B Tj =125°C _ - 6.0
41 -2 7 _ - -
Quiescent BI | 1 |-21Vz vVpyz -33V Ll
Current Change 41Bo 1 |1.0mA £ Igyp £ 40mA - - 0.1
Output Noise Ta =25°C
Voltage Y§o 3 |10Hz < £ < 100kHz - | 150} - KV
Long Term 4Voyr 1 _ 45 _ mv/
Stability /4t 1.0kHrs
Ripple Rejecti =23V 2 V 2 =33V
nggoe jection RR 2 IN 33 48 - dB
a Ty =25°C, f =120Hz
|Vin- o heo _
Dropout Voltage 1 |Tj 25°C, Ipyr =40mA - 1.7 - \
Vour|
Average Tempera-
ture Coefficient| Tcyg 1 |Tout =5mA - | LS - |mv/oc
of Output Voltage]
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TAT9L005P, TA79L00GP, TA79L008P, TA79LO0GP,

TA79L020P

ELECTRICAL CHARACTERISTICS

TA79L020P, TAT9L024P

TATOLO10P, TAT9L012P, TAT9LO15P, TA79LO18P,

(Viy =-29V, Ioyp=40mA, Cyy=0.33uF, Coyr=0.1uF, 0°C<Tj<125°C)
TEST
CHARACTERISTIC SYMBOL ELIIII{-'J} TEST CONDITION MIN.| TYP. | MAX . UNIT
Output Voltage VOUT 1 TJ =25°C -20.8 | -20.0{-19.2 v
Line Regulation| Reg Line| 1 |1, =25°¢ -23.5V 2 Viy 2 235V - 33 | 330 mv
J =24V 3 Vyg 2 -35V - 28 | 285
1.0mA £ Ijyr S 100mA - 33| 18
Load Regulation | Reg Load| 1 |Tj=25°C OuT 0 b
1.0mA £ Ijpp S 40mA - 17 90
-23.5V 2 Vg 2 35V
1.0mA £ Ioyp < 40mA -21.0 - |-19.0
Output Voltage Vour 1 \'
VlN =-29V
-21.0 - |-19.0
1.0mA £ Iyyp S 70mA
i T; =25°C - 3.3 6.5
gulescent Ip 1 j mA
urrent Tj =125°C - - 6.0
41 - - - -
Quiescent BL | ! 24V 2 Viy 2 35V 1.5 mA
Current Change 410 1 |10mA £ Igyp S 40mA - - 0.1
Output Noise Ta =25°C
oy xo 3 - | 170 | - uv
oltage 10Hz ¢ f < 100kHz
Long Term WVour 1 _ 49 _ mv/
Stability /4t ' 1.0kHrs
RippleRejection =27V > Vo 2 =35V
A RR 2 s, IN = -
Ratio j =25°C, f =120Hz 31 37 dB
|VIn- o
Dropout Voltage 1 (T3 =25°C, Igyr =40mA - 1.7 - v
Vour!
Average Tempera-
ture Coefficient Tevo 1 |IoyT =5mA - 1.7 - mV/°C
of Output Voltage|
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TA79L005P, TA79L006P, TAT9LOOSP, TATILOOSP,

TAT9L010P, TA79L012P, TAT9LOT5P, TA79LO18P,

TA79L020P, TAT9L024P

TA79L024P

ELECTRICAL CHARACTERISTICS

(VIN =-33V, IOUTS(‘OmA, Ciny=0.33uF, Coyr=0.1uF, 0°C §Tj £125°C)

of Output Voltagel

TEST
CHARACTERISTIC SYMBOL gé}lli TEST CONDITION MIN. TYP .| MAX . UNIT
Output Voltage Vour 1 Tj =25°C -25.0 ] -24.0/ -23.0 v
=27V 2 V 2 -38v ~—-~:-~~— 0|
Line Regulation| Reg Line| 1 |Tj =25°C = VIN = 35 | 350 -
28V 3 Vg z -38V - | 30 | 300
1.0mA < Igpp < 100mA N
= *0UT = - 40 200
Load Regulation | Reg Load| 1 |T. =25°C mV
J 1.0mA £ Iypp £ 40mA - | 20 | 100
S27V 2 Vpy 2 -38V I
-25.2 - -22.8
1.0mA < Ioyp < 4OmA
Output Voltage Vour 1 — v
Viy =-33V
-25.2 - -22.8
10mA £ Ioyp £ 70mA
Quiescent I 1 Ty =25°C - 3.5 6.5 mA
B °
Current T; =125°C _ _ 6.0l
41 - - -
Quiescent BI 1 |-28vV 2 viy 2 -38V 1.5 A
Current Change 4Ipo I |1.0mA £ Igyr £ 40mA - - 0.1
Output Noise v 3 Ta =25°C 200 v
Voltage NO 10Hz < f < 100kHz B - "
Long Term 4Voyr 1 _ 56 - mv/
Stability / 4t 1.0kHrs
Ripple Rejection =29V z Vyy 2 -35V
Rand 3 RR 2 N 31 47 - | 4B
° Ty =25°C, f =120Hz
Dropout Voltage Vin- 1 |Ty =25°C, Igyr =40mA - 1.7 - v
Vout|
Average Tempera-
ture Coefficient Tcvo 1 |Iour =5mA - 2.0 - |mv/°C
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TAT9L005P, TA79L006P, TA79L008P, TA79L00P,
TAT9L010P, TA79L012P, TAT9LO15P, TAT9LO18P,

TA79L020P, TA79L024P

TEST CIRCUIT 1 Vour, Reg.line, Reg.load, Ig, 4Ig, 4Vpoyr/4t, [Vin-Vour!, Tcvo

@ 0.334F é?pl e 0
VIn
IO
9 2] TA7OLxxxP @ o

Vo

TEST CIRCUIT 2 RR

-

033UF 1 01 uFL

VIN I,

TA79LXXXP @—]4 oS¢
|

8i=1Vp. O: L\

f =120Hz L

-

p

£ < 30cm .
R.R=2owg% (aB)

TEST CIRCUIT 3 Vyo

(v) Lossur 1 01uF
VIN T
e 2] TA79LxxxP /E'D——r
N-

[}
Vo :i

I

|

'll_ FILTER [:]

== 104z ~ e Q
_’ 100kHzZ
* NOISE
J7 METER
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TA76494F

o GENERAL USE SWITCHING REGULATOR (494 TYPE)

Unit in mm

The TA76494F is an IC for 494 type switching

100102

regulator, with 5V reference voltage, built-in

==1-3
= [t}

error amplifier, saw tooth wave generating

circuit, dead time adjusting comparater, flip-

flop, and output buffer.

(225mil )

* Wide same phase range of the error amplifier

* Built-in 100mA output buffer

* Dead time is adjustable
0.52540.2

* Built-in low supply voltage protective circuit

Package width and length do not

MAXIMUM RATINGS (Ta=25°C) include mold protrusion.
Allowable mold protrusion is 0.15mm.
CHARACTERISTIC SYMBOL RATING UNIT JEDEC —

Supply Voltage Vee 25 \4 TOSHIBA SOP16—P—225
Error Amplifier Input Voltage| Vicy | Vgc + 0.3 v
lOutput Voltage VCER 25 v
lOutput Current Ic 100 mA
[Power Odssipption Pp 400 mW
Operating Temperature Topr | =30 Vv 75 °C
Storage Temperature Tsrg | =55 v 150 °C
RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL MIN TYP MAX UNIT
Supply Voltage vee 7 - 25 v
Output Voltage VCER -0.3 - 25 \
Output Current (per one stage of output unit) Ic - - 100 mA
Error Amplifier Sink Current IoaMP - - -0.3 | mA
Timing Capacitor Cr 0.47 - 10000 nF
MTidmdmae Dacdas e N 1 q [-¥aYa) 1.0
1AMIiNE KNSS1STOoT KT o 1.0 I A A b
Oscillation Frequency fosc 1 - 300 | kHe
Operating Temperature Topr -20 - 70|

166



TA76494F

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=15V, fpgc=10kHz)
REFERENCE VOLTAGE UNIT

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX UNIT

OQutput Voltage Vref Iref=1mA, Ta=25°C 4.75( 5.00(5.25 v
7V £V < 25V
i1 s = CC = > |

Input Stability Reg IN Tref = ImA, Ta =25°C - 81 25| mv
Load stablllty Reg L [|ImA < Iyef < 10mA, Ta 25°q - 1 15 | mv
Output Voltage Temp Change Tc Vyef -20° CsTaS75 c, Iref =1mA - 0.01(0.03 |%/°C
Output Short-Circuit Current | Ig Vref=0 - 50 - mA
OSCILLATION UNIT

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
3ziiilation Frequency Set fose Cr=0.001uF, Ry=30k _ 40 _ KHz
Oscillation Frequency Setting _ _ 9
Accuracy fpry  |Cp=0.0014F, Ry=30k - |30 - %
Frequency Input Stability Afyiny |7V £Vcc £40V, Ta =25°C - 0.1 - %
Frequency Temp. Change LfTa 0°C ¢ Ta < 70°C - 1 2 %
PAUSE PERIOD ADJUSTING UNIT

CHARACTERISTIC SYMBOL TEST CONDITON MIN. | TYP. | MAX. | UNIT
Tnput Bias Current I1nD 0 < VN £ 5.25V PIN 4 - -2 | =10 | pA
Max. Duty (Each Output Stage) |Dy MAX  |Vy5=0, CT=0.1uF, Rp=12kQ 45 48 - %
Input Threshold Voltage 1 VTH-1 Output pulse 0% duty - 2.8 3.3 v
Input Threshold Voltage 2 Vry-2 Output pulse max. duty 0 - - \Y
ERROR AMPLIFIER I, II

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Input Offset Voltage Vio Vo PIN 3 =2.5V - 2 10 | mV
Input Offset Current I10 Vo PIN 3 =2.5V - 5.0 | 250 | nA
Input Bias Current I1p Vo PIN 3 =2.5V - 0.1 1 | A
Common Mode Input Voltage Range CMVIN [V s Vgc £ 25V 0.3 - [vee-2 v
Open loop Ga1n Gy Vo PIN 3 =0.5v3.5V, Rp=2kQ 70 95 - dB
Unity Gain Frequency fa Vo PIN 3 =0.503.5V, R,=2kQ | - 350 - kHz
Common Mode Rejection Ratio CMRR  Mcc =25V 65 96 | - | dB
Output Sink Current ' - ISINK Ng PIN 3 =0.7V CJo3 o7 | - | ma
Output Source Current Isource VO PIN 3 =3.5V -2 -10 - mA
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TA76494F

PWM COMPARATOR

RT=12kQ > VCC=15V

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Input Threshold Voltage VTH Zero duty cycle - 4 4.5 v
Input Sink Current It Vo PIN 3=0.7V 0.3 ] 0.7 - mA
OUTPUT UNIT
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
VeE=25V, Vgc=25V
Collector Cut-off Current IcER Emitter grounded - - 100
UA
. Vee=V¢=25V, Vg=0V
Emitter Cut-off Current IE (OFF) Emitter follower - - -100
Emitter Saturation Voltage
(Emitter grounded) VsaT(c) |lc=50mA, Vg=0V - 10.95| 1.3
\Y
Collector Saturation Voltage
(Emitter follower) VSAT(E) |Ig=-50mA, Vg=15V - 1.6 2.5
Output Voltage Rise Time
(Emitter grounded) tr 1 - 100 | 200
Output Voltage Fall Time
(Emitter follower) tf 1 - 25 100
ns
Output Voltage Rise Time 100 200
(Emitter follower) tf 2 B
Output Voltage Fall Time
(Emitter grounded) tf 2 - 40| 100
”Lll
Output Control Input| State TocL Voc < 0.4V - 10 - HA
Operating Current "H"
I Voc=V - 0.2 3.5 mA
State OCH 0oC ref
CURRENT CONSUMPTION (TOTAL)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
P Vee=15V,
Standby Current Icc(s+B) | other terminal opened - 8 12.5
mA
. VpN 4=2V, CT=0.01luF
Bias Current Icc total - 10 -
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TEST CIRCUIT 1

(Error Amplifier)

TEST AMP

PIN 3
O

OTHER AMP

TEST CIRCUIT 3

(Test with the output unit

and emitter grounded)

EACH
OUTPUT

{ °
TRANSISTORS Eo [

Ve

90%

te

TEST CIRCUIT 2

TA76494F

50kQ

TEST CIRCUIT 4

(Test with the output unit and emitter

followed)
o
EACH
OUTPUT Q
TRANSISTORS E
]
o~
90%
10% 4
. tf

(Pause time adjusting unit, feedback circuit
and Igc total)
Voo =15V
o
g IR
Voo % 38
- =
O——]DEAD TIME c1 —O QUTPUT 1
TEST INPUT
O—— FEED BACK El 1
RT
} or ca O oUTPUT 2
(G) B2 3
)
E
I (+) ERROR
) Rer
QUTPUT ouT
CONTROL
GND
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TA76494F

BLOCK DIAGRAM

OUTPUT CONTROL z
(15r-
Ry ‘:'Gl
a 0SCILLATOR
£ T
& > FLIP-
£
O;L FLOP I
4 1} +
DEAD TIME
CONTROL OFFSET
+
‘ I
P.W.M
LOW SUPPLY| | REFERENCE
VOLTAGE [
NON-INV INPUT(1 + . + PROTECTIVE VOLTAGE
1 2
g S T
2 3 15 16

INV-INPUT NON-INV INPUT

GND
)
INV INPUT FEED BACK

(Note) PIN (3 BECOMES SINGLE MODE AT "L'" AND PUSH-PULL MODE AT "H".

OPERATING WAVEFORM

Cp TERMINAL

VOLTAGE
3-PIN TERMINAL - A— AN — N —
VOLTAGE _di;,{f;;,éz
. -
DEAD TIME ¥ - p < p < < < -

»
gl R hlinininininhl

FLIP-FLOP Q

— AN
N

FLIP-FLOP Q

s ] g |
N, e n

OUTPUT
CONTROL INPUT

/“ﬁl—ﬁJ
L__|
L. L__—I
1]

170 -



o GENERAL USE SWITCHING REGULATOR (494 TYPE)

The TA76494P is an IC for 494 type switching

regulator, with 5V reference voltage, built-in

error amplifier, saw tooth wave generating circuit,

dead time adjusting comparater, flipflop, and
output buffer.

* Wide same phase range of the error amplifier
+ Built-in 250mA output buffer

+ Dead time is adjustable

* Built-in low supply voltage protective circuit

TA76494P

1925102

0.95+0.1
e

0.735TYP

..J/L(

Package width and length do not
include mold protrusion.
Allowable mold protrusion is 0.15mm.

0 ~15

JEDEC -
TOSHI BA DIP16—P—3004A
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 41 v
Error Amplifier Input Voltage| VICM Vec+ 0.3 \Y
Output Voltage VCER 41 v
Output Current Ic 250 mA
Power Dimsipption Pp 750 mW
Operating Temperature Topr -30 75 e
Storage Temperature Tstg =557 150 °C
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL MIN TYP MAX UNIT
Supply Voltage Vee 7 - 40 \Y
Output Voltage VCER -0.3 - 40 \Y
Output Current (per one stage of output unit) Ic - - 200 \Y
Error Amplifier Sink Current IpaMP - - -0.3 mA
Timing Capacitor CT 0.47 - 10000 nF
Timing Resistor RT 1.8 - 500 | ke
Oscillation Frequency fosc 1 - 300 kHz
Operating Temperature Topr -20 - 70 °C
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TA76494P

ELECTRICAL CHARACTERISTICS
REFERENCE VOLTAGE UNIT

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. [ UNIT
Output Voltage Vyeef Iref=1mA, Ta=25°C 4.7515.00(5.25 \Y
Input Stability Reg 1IN i‘r’:‘fzgri;,ziz;zsoc - 8| 25|
Load Stability Reg L 1mA € Typef € 10mA, Ta=25°C - 1 15
Output Voltage Temp. Change Tc Vryef| =20°C £Ta £75°C, Iyef=1mA - 0.01 [0.03|7%/°C
Output Short-Circuit Current Ig Veef=0 - 50 - mA
OSCILLATION UNIT

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Oscillation Frequency Set
Value fcse Ct=0.001uF, RT=30kQ - 40 - kHz
Oscillation Frequency Setting
Currency fpry | Cp=0.001uF, Rp=30k0 - |30 -
Frequency Input Stability fvin | 7V <= Vg <25V, Ta=25°C - 0.1 - g
Frequency Temp. Change fTa 0°C =Ta =70°C - 1 2
PAUSE PERIOD ADJUSTING UNIT

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. [ MAX. | UNIT
Input Bias Current IIND 0=VyN<£5.25V PIN 4 - -2 | -10 | uA
Max. Duty (Each Output Stage)| Dy MAX | Viy=0, CT=0.1uF, Rr=12kQ 45 48 - A
Input Threshold Voltage 1 VTH-1 | Output pulse 0% duty - 2.8 | 3.3 v
Input Threshold Voltage 2 VTH-2 Output pulse max. duty 0 - -
ERROR AMPLIFIER I, II

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX. [ UNIT
Input Offset Voltage V10 Vo PIN 3=2.5V - 10 mA
Input Offset Current I10 Vo PIN 3=2.5V - 5.0 | 250 nA
Input Bias Current I1B Vo PIN 3=2.5V - 0. 1 HA
I-phase Input Voltage Range CMRIN 7V <= Veg < 25V 0.3 - Vee-2| V
Open Load Gain Gy Vo PIN 3=0.5~ 3.5V, Ry =2k | 70 95 - dB
Unity Gain Frequency fo Vo PIN 3=0.5~ 3.5V, Rp,=2kQ | - 350 | - kHz
In-phase Signal Removing
Ratio CMRR | Vge=25V 65 90 - dB
Output Sink Current Ig+ Vo PIN 3=0.7V 0.3 1 0.7 - oA
Output Source Current Ip+ Vo PIN 3=3.5V -2 | -10 -
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PWM COMPARATOR

TA76494P

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Input Threshold Veltage V13 Zero duty cycle - 4 4.5 v
| 2P ‘-’W 5 Y 1[’1 J J
Input Sink Current 11 Vo PIN 3 =0.7V 0.3 0.7 - mA
OUTPUT UNIT
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Voap=2 =
Collector Cut-off Current ICER CcE=25V, V=25V _ - 100 | pA
Emitter grounded
Vae=Va=25V, Vp=0V
Emitter Cut-off Current I cc'e > 'E - - | -100 A
E(OFF) Emitter follower s
Emitter Saturation Voltage
\ = = -
(Emitter grounded) SAT(C) |{Ic =50mA, Vg =0V 0.95| 1.3 v
Collector Saturation Voltage v To=_50mA. Ve =15V 1 9
(Emitter follower) SAT(E) E™T > C T - -6 -3 v
Output Voltage Rise Time
t - 100 | 2
(Emitter grounded) rl 00
ns
Output Voltage Fall Time
t - 25| 100
(Emitter follower) £1
Nyt 1r t Ao 3 Time
Cutput Voltage Rise Time tf 2 _ 100 200
(Emitter follower)
. - ns
Output Voltage Fall Time tf
(Emitter grounded) 2 - 40 100
”L”
I Voc £ 0.4V - -
Output Control Input State ocL oc 10 HA
Operating Current "y I
\ =V -
State OCH oC = Vref 0.2 3.5 mA
CURRENT CONSUMPTION (TOTAL)
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Vop =15V
1 cC > -
Standby Current CC(SB) |ofher terminal opened 8 12.5] mA
V =2V, Ct =0.01uF
Bias Current Icc total PIN 4 > ¥T s - 10 - mA
Rp =12kQ, Ve =15V

173



TA76494P

TEST CIRCUIT 1 TEST CIRCUIT 2
(Error Amplifier) (Pause time adjusting unit, feedback circuit
and Ipe total)
Veg =15V
TEST AMP Q
= =
7 ‘;C\Z o
ce S
TEST INPUT{ DEAD TIME g %
FEED BACK c1 —O OQUTPUT 1

—O QUTPUT 2

B
X ERROR e J,

RT Bl
W or
—® c2

{
\
)
T/
(=)
\7/
33 —{QUTPUT Rer
53 CONTROL ouT
GND
TEST CIRCUIT 3 TEST CIRCUIT 4
(Test with the output unit (Test with the output unit and emitter
and emitter grounded) followed)
15V
538
Vv
o ¢ _OC_—j
OUTPUT B OUTPUT
Q ) Q
TRANSISTORS °e T TRANSISTORS
E

90%1 00% 90% X 00%
Vee / \ / VEE
1064 L 10% 10%4 \ 10%
tf te te tf
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TA76494P

BLOCK DIAGRAM T

OUTPUT CONTROL |
T 2
/l\ Rp

i3

6
c OSCILLATOR
T
£ -
& S FLIP
e
© FLOP
O —s—]
DEAD TIME OFFSET
CONTROL
LOW SUPPLY
VOLTAGE 1
NON-INV INPUT (3 PROTECTIVE VOLTAGE
3
2

-/
INV INPUT FEED BACK INV-INPUT NON-INV INPUT

(Note) PIN() BECOMES SINGLE MODE AT "L" AND PUSH-PULL MODE AT "H".

OPERATING WAVEFORM

Cp TERMINAL
VOLTAGE

3-PIN TERMINAL
VOLTAGE

DEAD TIME

CONTROL INPUT [ /_ 7/- 74 74 7/
cen (L UL UL U U LU

FLIP-FLOP Q

N

FLIP-FLOP Q
OUTPUT Q1

EMITTER

OUTPUT Q2 I_ l— l—
EMITTER

OUTPUT
CONTROL INPUT

]

_7
=
g
5 5
-5
i
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TA76524P

o GENERAL PURPOSE SWITCHING REGULATOR (3524 TYPE)
The TA76524P is an IC developed for constant
voltage power supply by switching system.

This switching regulator assures high level

of conversion efficiency.

* Pulse width modulation (P.W.M.) system

* Output in single-end or push-pull system
1s possible.

* Low current consumption at no-load

: 5mA (standard)

* Computible with SG3524

MAXIMUM RATINGS (Ta=25°C)

Unit in mm

o

=
16 !
(=
S
[=21N)
pad i
O
1 8
1925402 ©
7o
0.95+0.1 b
| p = ne— &
S

Package width and length do not
include mold protrusion.
Allowable mold protrusion is 0.15mm.

JEDEC -

TOSHI BA DIP16—P—-300A

weignt : 1.0g

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage(Note 1,2)| V¢ 40 v
Collector Output Current| IC 100 mA
Reference Output Current| IREgF 50 mA
Ct Terminal Current IcT 5 mA
Power Consumption(Note3) Pp 750 mW
Operating Temperature Topr -30 v 75 °c
Storage Temperature Tstg -55 n 125 °C

Note 1. Voltage between Vgc - GND terminal.

2., 5V can be used with Vgc and VRgr terminals shorted.

At this time, max. is 6V.

3. Reduce 6mW every time when temperature rises by 1°C.
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TA76524P

BLOCK DIAGRAM

VRER @ REFERENCE @ Voo

VOLTAGE

R @_—_ rl,

0SCILLATOR T Q
Cp 7 F/F f @ 1
T -
x W =

(19) °z
INV-INPUT @—— O
ERK
NON-INV-INPUT ®_<w7/ lﬁ’COMPARAToR Ez

P.
Cc.L.(+) e
c.L.(-) e et 9) comp
”

Of

L]

SHUT DOWN
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TA76524P

ELECTRICAL CHARACTERISTICS (vgg=20V, f=20kHz, Ta=25°C)

REFERENCE VOLTAGE UNIT

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Reference Voltage VREF - 4.6 | 5.0 | 5.4 v
Input Regulation Reg.Li Vee=8 -

pu gula eg.Line| Vge=8" 40V 10 30 | mA
Refresh Rejection R.R. f = 120Hz - 66 - dB
Output Regulation Reg.Load | I5=0" 20mA - 20 50 mV
Output Voltage Temp. TC Ta =0~ 70°C - 0.3 ] 1.0 %
Coefficient VO [M1a=-30n75°C - |o.4]1.36
Output Short-Circuit Current Igc VREr =0 1 sec (Max.) - 100 - mA
ERROR AMPLIFIER UNIT

CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP MAX. | UNIT
Input Offset Voltage Vio Vig=2.5V - 2 10 | mV
Input Bias Current I7 Vic= 2.5V - 1 10 HA
Open Loop Voltage Gain Gvo 60 80 - dB
Common Mode Input Voltage MV1y Ta = 25°C 1.8 - 3.4 v
Range
Common Mode Rejection Ratio CMRR - 70 - dB
Bandwidth BW - 3 - MHz
Output Voltage Swing Vop-p Ta= 25°C 0.5 - 3.8 \

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.|MAX. | UNIT
Max. Oscillation Frequency fyax. | 6T=0.001yF, Rp=2kQ - 450 - kHz

=8 = aY Q
Frequency Accuracy fg p Vec=840V, Rp=1.8v100k - 5 - %
T C=Const.

f/AVCC Vcc=8'\_, 40V - 0.4 - %

Frequency Stability Ta=0n 70°C - 5 -
f/ATa %

Ta=-30"75°C - 7 -
Output Voltage Swing Vo3 3 PIN - 3.5 - \'
Output Pulse Width tp Ct=0.01yF, 3 pins - 0.5 - us
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TA76524P

COMPARATOR UNIT

CHARACTERISTIC SYMBOL TEST CONDITION MIN | TYP | MAX |UNIT
Max. Duty Cycle DMAX o 45 - - %
Fresh Hold Voltage VTH O | duty=0 - 1.0 = v
) | VTHMAX duty = Max. - 3.5 -
Input Bias Current It - -1 - HA
CURRENT LIMITER UNIT
CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP MAX |UNIT
-0.7
Input Voltage Range V1g nvi.0l T -V
9 Pin= 2V
Sense Volt \ ’ 2 \')
nse Tottage s V(1Pin-2Pin) > 50mV,Ta=25°¢| o0 | 200 | 220 | m
Sense Voltage Temp. Ta=-30~ 75° - 0.2 - °
Coefficient TCys a=-30"75°C . mv/°C
OUTPUT UNIT
CHARACTERISTIC SYMBOL TEST CONDITION MIN | TYP | MAX [UNIT
Collector/Emitter Breakdown
Voltage Ve 40 - - v
Output Leak Current Ico VcE = 40V B o - 0.01 50 HA
Output Saturation Voltage [Vcg(sat)| Ig= 50mA - 1 2 | v
Emitter Output Voltage Vg Vg =20V, Ig=-250uA ) 17 18 - v
Rise Time ty - 0.2 -
Re = 2kQ TTor T 1"
Fall Time tf .
TOTAL DEVICE
CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP MAX |UNIT
Bias Current Ig Ve = 40V - 5 10 | mA
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TA7089P

GENERAL PURPOSE VOLTAGE REGULATOR.

. Low Output Impedance

. Build in Current Limitting Circuit

. Low Drop Out Voltage
. High Output Current

Zo =40mQ (Typ.)
. High Ripple Rejection : RR=48dB(Typ.)

: |Vin-VYour|=1.8V
IouT=200mA (Max.)

. Output Current Up to 5A Can be Supplied by

Connecting External Transistor.

. The TA7089P is Easily Mounted on a Printed

Circuit Board, and is Provided with 14 Pin

Output, 7 Pin GND and 1 Pin Input for

Application as a Power Supply for Digital IC.

MAXIMUM RATINGS

COMMUNICATION AND INDUSTRIAL USE
Unit in mm

14 8
Bl
<q
=
e}
[}
| S g e gy gy s gy gy S gy G B
5 Y
3, 19.9MAX. . 762+0.25
o z
-
@ 5
0
o}
— ) \
F \
N iy N
& 0.640.15 ¢
5 {05401
o 0~15°
o 144015 "5 510,25
0.1
0-25_005

Lead pitch is 254 and tolerance is
+0.25 against theoretical center of
each lead that is obtained on the

basis of No.l and No.14 leads.

JEDEC -
CHARACTERISTIC SYMBOL | RATING | UNIT | rosnisa TDiaalE
Input Voltage VIN 35 v
Terminal Voltage 8 Vg 7 v
Output Current Ioutr -200 mA
Power Dissipation Pp 600 mW
Operating Temperature Topr -30~75 °c
Storage Temperature Tstg -55~125| °C
e 0
PIN CONNECTION £ B¢ B .. Em
E L] %H [SR2)
S gi o= 5% HZ
TOP VIEW 8 83 2 2 33 8 38
14 13 12 11 10 9 8
e N o N e N e Y e B o |
N Vref
[
O OO J J
1 2 3 4 5 6 v
5 2 2 2 2 2 g
& o
4
-
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TA7089P

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Input Voltage VIN 1 - 7 - 35 v
0 Vol v p | 7=VIN=33Y 3.3 o | 33| v
tput t .
utput Voltage OUT ToUT=50mA
Drop Output Voltage 1Vin-Vourl] 1 | Rsc=0, Iour=200mA 2.0 1.8 - v
Reference, Voltage Vref 1 | 7<ViN<35V 2.7 3.0 3.3 v
IouT=0mA
Bias Current Ip L |7 =VINs3sy 1.5 3 6| ma
Vour=0mA
Ripple Rejection RR 2 | VINE14V, f=lkHz 40| 48| - | aB
VOUT=10V, IoyT=50mA|
Output Voltage Temperature _ _ _ 90
Coefficient TCvo 1 10.02 x/ec
Output Current IouT 1 - - - -200 | mA
Output Impedance Zn 3 VIN=14V, f=1kHz - 40 150 | mQ
VouT=10V, ILoyr=50mA
ToyuT=50mA
Input Regulation Reg-line 1 out - - 300 [ mv
15<ViN <35V
Load Regulation Reg-load 1 VIN=15V - - 60| mV
50 <IpyT <200mA
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TA7089P

EQUIVALENT CIRCUIT

4

INPUT @—

aa %;

AAA

Rz

Q1

Q2

Q6

©® 60 ®E

W

Rz

AA

Rq

OUTPUT

CURRENT LIMIT(+)

CURRENT LIMIT(-)

FREQUENCY
COMPENSATION

OUTPUT SENSE

@ GND
STANDARD APPLICATION CIRCUIT (10v, -100mA)
D
—i¢
ViN=14VDe
Rgo 4-2Q(1,/74W)
D S o OUTPUT
INPUT O {1 &5/_[ R 10V (100mA)
13 GE Y
~ TA7089P N ~ —~
2 o— 21 |8 |
1} 0 ]
0 0 0
ol R
s N3 2] 2
: g
: 3
ST 4
GND o— ! O GND
Note : IC Protecting Diode

+
When the surge voltage is applied to the IC output or when VIN becomes more

than VOUT+(CIN Voyr) at times of power ON or OFF.
It is required to cannot high speed diodes between input and output terminals.
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STANDARD PRINT BOARD

PATTERN
Ok
///,A \\ Reg
\ \ e
YN 33kQ
-
E 15 8 Y(o M) @D (2) 2)s)
0 ¢é
]~ A
" O OOWE®D
1000 pF
<i> :: ; 1uF
- —0)
/
6 0 mm

TEST CIRCUIT

TA7089P

INPUT

1. ViNn, Vour, !VIn-Vourl, IouT, IB, Vrefs Reg-line, Reg-load, TCyo

66

Rae

I
oyT

T

VIN _7'4

A7089P

01 uF

i

33k

— e+

10uF

Ry,

Vout

Vout =
Ip=1

TCyo =

R1+R
K782 X Vref

R2

iN-TIouT

VouT (75°C) -Voyr(-30°C)

VouT (25°C) x 105

X 100 (%/°C)
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2. RR
COAXIAL CABLE
i
ey X _ Jf!I N
' D
i =3Vp_p (f=1kHz) 4 g_‘_ ‘{ f<25cn
1 2T A ™
15) &
& os
‘ TA7089P [~ SLthS 3 ¢
" & 0! ST 17
NS/ o E
VIN 229
%} r—«]r
Ripple Rejection
= l ei
RR = 20 £og 10 (eo) (dB)
3. Z
Voyr=10V . Rg OC
MA—T8 —

" lOB'ﬂF'
]

1
(2
s “i
]
- TA7089P 4 2
Vin 3 — EETEHE Q-
o
=3 3Vp—p

~

W

(f=1kHz)

Zo Calculation Method

ej .
Rgt+Zo Zo

eo =
Rg>Zo

o1
e0=§§-Zo

Therefore, Zo = E%-- Rg ()
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RESISTOR R; (kQ)

MAX. POWER DISSIPATION Pp MAX (W)

DECISION CHART OF RESISTOR Rj

50
Ro =33k
40
Kis
o
%ﬁsi A
20 (O
o 67
i‘&b/ /ﬂ
b
10 :zjz”z
0 zf'g;fgj
0 5 10 15 20 25 30
OUTPUT VOLTAGE |vgoypl (V)
Pp MAX — Ta
1000
800
600
‘\\\
400
200
0 -
0 25 50 75 100 125 150
AMBIENT TEMPERATURE Ta ()

IoyT MAX (mA)

MAX, OUTPUT CURRENT

OUTPUT VOLTAGE Voyr (V)

TA7089P

Toyr MAX — Viyn

250,
NO HEAT SINK
Ta=75C
200
VoyT=10V
150
100
50
i
Oy
0 10 15 20 25 30 35
INPUT VOLTAGE VN (V)
Vour — Ta
33
ViN=7Vv
Ioyr=1mA
3.2
31 //’,,
30
2.9
2.8
—50 —25 0 25 50 75 100
AMBIENT TEMPERATURE Ta (C)
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4o — 1 Vour — IouT
250
| 102
’(‘i’: L ViN=1l4V ~ VIN=15V
=1
E 200 l Voyr=10V \e Voyr=10V
Ta=25C
S g 101 Ta=25TC
S
=
8 150
3]
< o)
g / 2 100 -
& 100 7 E
= / >
=
=
=) 9.9
& 50 B
& =
2 1)
© )
o a8
100 10! 10° 108 104 105 108 0 50 100 150 200 250
FREQUENCY £ (kHz) OUTPUT CURRENT Igyp (mA)
RR — f
—~ Ioyt MAX — Ta
60 @
g <00
N
a NO HEAT SINK
o
2 50 ""\ E VIN=10V
é 5 1s0 VoyT=5V
(o]
S
=
Z 40
o g //
5 g 100
5 z
5 5
ViN=14V
3 ” 5
B 20 Voyr=10V 3 50
— Ta=25C D
. 5
10 L 1 I >< 0 .
100 1k 10k 100k 1M 10M  100M § 50 —25 ) 25 50 75
FREQUENCY f (Hz) AMBIENT TEMPERATURE Ta (TC)
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BLOCK DIAGRAM

CONTROL
'Y CIRCUIT [—©
= )
55 CEEN
INPUT H= £85 S LOAD
B2 ERROR g
=R AMPLIFIER [T O% ] >A0O
o 0
METHOD OF USE AND GENERAL PRECAUTIONS
1. Input Voltage Range
The TA7089P can be used at 7 ~35V.
2. Output Voltage Setting
Vout
-0
© b
VINOT® ' &
i =\ I 2 L0AD
"S_L TA7089P (8 —1 o |
— e
o B o
O—e ¥ . -0
GND

Output voltage is set by resistor R] (See resistor-output voltage characteristic

diagram.)
\ R1+R2)
If  Vour = reng 1+R2

Where, Vyef=3V
R2=3.3kQ
Output voltage is
{ Vour=0.9 x10-3 x R1+3(V)

Output voltage setting range is 3.3~ 33V.
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3.

Power Dissipation

Internal power dissipation Pp in IC at normal operation is
Pp=VIN X IB+(ViN-VouT) X IOUT

Where, [ I : Bias Current VIN : Input Voltage 1

‘ L VouT : Output Voltage IoyT : Output CurrentJ

Power dissipation at output shorted condition.
Pp=(IsctIp)VIN

Max. Power dissipation Pp MAX. must be as follows

T35 MAX - Ta
Pp MAX. <=1 "2 — ~=
D Rth

Where, Tj MAX. ; Junction Temperature
Ta ; Ambient Temperature

Rth ;s Thermal Resistance

Tj MAX. and Rth of the TA7089P are ;
Tj MAX. = 125°C
Rth=165°C/W (Free Air)

Rang of Output Current
Rang of output current is 0~200mA.
When output current is above 200mA, use external transistors.

(See Application circuits.)

Control of Output Current
The TA7089P has a build-in output current limitting transistor and is therefore
capable of constant current and fold back current limitting.

The constant current is limited as shown in the following diagrams.

Rge OVER CURRENT PROTECTIVE
| CHARACTERISTICS
14) (13
1
0 -0
TA7089 P E> {
o) !
INPUT OUTPUT i ]
(5\ ! ﬁu S
3 o
9 >
1 IoyrT MAX.
Oo— —0
Tour = =
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Output current is limited at a point where voltage in RSC drops to voltage
between the transistor base and emitter Vg (about 0.65V at Tj=25°C)

- VR

=—BE Vor =VRE(T:=25
SSC = Tour MAX. Where,  Vpg==VBE(T{=25

6. Phase Compensating Capacitor

—Q

TA7089P 9 )—J
9 I
o

Select a capacitor having capacity 0.1#F-1000pF according to the external wiring

conditions. Normally, use a capacitor at 1000pF.

7. Output Capacitors
Output capacitors of 10«F and O.1xF shall be mounted parallelly.
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RESISTOR R; (kQ)

40

30

20

10

DECISION CHART OF RESISTOR Ry

Rg=33kQ

RS

/
il
4

&

/)

h 2

w

V4

10

20

OUTPUT VOLTAGE Voyp (V)

30
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BASIC EXAMPLE OF 10«F MOUNTING OF TA7089P ON PRINTED CIRCUIT BOARD
(LOCAL REGULATOR APPLICATION)

PRINTED CIRCUIT BOARD

FILTER CAPACITOR

POWER |

+ .-

ny

nij—1

ny—<

I
\ly
I l I l ‘
)
At

A

np—1

ng—2

N
t

\

s +

- S «\ » :ﬁ
)
10

TA7089P
EXTERNAL
CIRCUIT

TA7089P
EXTERNAL
CIRCUIT

TA7089P 413109 8

¥
i

TA7089P

TA7089P5 l

TA708

SUPPLY [

+ -
u
Omp

TA7089P
EXTERNAL
CIRCUIT

GND}

ADVANTAGES

. Mutual effect between raws can be ignored.

. Adjustment is simple as malfunction due to noise is reduced.

. Pattern design is simple as the pin arrangement is 14 pins for output, 7 pins

for GND and 1 pin for input.

. THL. IC, TTL. IC and other supply voltages can be incorporated into a same printed

circuit board.

QP% l
I
r

¥

TA7089P
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APPLICATION (1)

1. Circuit Diagram

Rgc
A . . ~y
vy —O Vour

)

¢

&
Y

TA7089FP

B
I

— VIN :F

@T &

QaluF
Rp

10 #F

Q1 ur
- Nt

Rz

rr bead

2. Decision of Circuit Constant
Circuit specification
. Output Voltage Vour=6V
. Max. Output Current Igyr MAX.=50mA
« Output Limitting Current IgC=70mA

Decision of voltage dividing resistors R] and R
A resistor of 3.3k is used as R2 by considering current balance of a
differential amplifier.

R] is obtained from the following expression or the resistor R} set-up table.

R1+R
Vour =‘—%§—2-X Vref

Vref is in the range of 2.7~3.3V from the specification.
When R] is obtained through calculation according to the above, it is
2.7kQ =R1=4.4k0
Further, 3~4kQ is obtained from the R] set up table.
Therefore, Resistor R] would be 3kQ (fixed) + 1kQ (variable resistor).
Decision of Rg(c.
Current limitting resistor RSC value is obtained from the following
expression :
VBE = Rsc*Igc
VBg : Base to emitter voltage of an internal current limitting
transistor.
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A value at T=Tj is applied.
Assuming that a value of Vg (at Tj=125°C) is 0.45V, Rgc is 6.4 when Igc=70mA

is substituted.

Decision of Min. Input Voltage
Min. input voltage Viy MIN. which is required to operate this circuit is
Viny MIN.=Voyr+!ViN-VoyuT!+VR
VR : Voltage between Rgc
Where, VouTr=6V
I VIN-VoyT! =2V (from the Electrical characteristic table)
VR=0.65V
Therfore, Viy MIN.=8.65V

Decision of Rp
Rp is dummy resistor used to flow current constantly in order to operate the
circuit stability.

Required current is approximately 3mA.

- Vour -
Rp 3mA =1.8kQ

Calculation of Pp

At the normal condition, max. power dissipation of IC is obtained from the
following expression :

Pp=ViNxIp+(VIN-VOUT) x IouT
Power dissipation at load shorted condition is obtained from the following
expression :

Pp=ViN*Tg+(VIN-VR) x TsC
Designing should be made carefully by calculating power dissipation at time
of load shorted, input voltage and transformers so that Pp MAX. is not

exceeded.
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APPLICATION (2)  CURRENT BOOST CIRCUIT EXAMPLE

1.

CIRCUIT
Rsc
roe
ni
o 3
/=
1 14
H$
. TA7089P | & +
i £l
o————— |4
. o) [
1 N/
VIN -...g o
B <
5 =3
o
I'o
~

104uF

Decision of Circuit Constants

Circuit Specification
. Output Voltage Vour 5V
. Max. Output Current Ipgyr MAX. 1A

. Current Limitting Protection Circuit

. Decision of Voltage Dividing Resistors R] and R2
A resistor of 3.3k 1is used as R2 by considering current balance of a
differential amplifier.

R1 is obtained from the following expression :

R1+R
Vout = T%Z—L x Vref

When the resistor R] setting table (2) is used,
R1 = 1.5kQ~3kQ
Therefore, R3] would be 1.5k (fixed) + 2kQ (variable).

. Decision of Rg(

VBE = Rsc *Isc
Assuming that

Isc=1.2A
VBgE=0.65V
_ VBE _ 0.45V (T3=125°C) _
Rsc = I1sc 1.2 0.4 @)

Vour
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Rated capacity is
0.65Vx1.2A = 0.78 (W)
Rsc=0.4Q (1W)

. Decision of Min. Input Voltage
Obtaind Min. input voltage of the circuit.
VIN MIN = Voyr + IVIN - VouT! + Vg + VR
VR : Voltage between Rgc
when, Vout,IViN - Vour!, Vg, VR
expression, Viy MIN = 5.0 + 2.0+ 0.7 + 0.6
= 8.3 (V)
Further, as the catalog standard is 7V or above,
VIN MIN = 8.3 (V)

. Decision of Rj3
Resistor Ry is to be inserted for stabilizing the circuit and several mA
would be sufficient.
When the circuit is designed by assuming that current is 5mA.

_VBeg _ 0.7V
R3 = SmA

=150 (Q)

. Decision of Rp
Resistor Rp is used to apply dummy current and functions to stabilize the
circuit together with R3.

1~10mA is generally accepted. The design is made here at 5mA.
=Vour . SV _ 4 (kQ)

Rp Ip 5SmA
Summary
R2 3.3kQ
R1 1.5kQ (fixed) + 2kQ (variable)
Rgc 0.4Q (1W)
R3 150
Rp 1kQ

Viy MIN. 8.3V

195



TA7089P

3. Parastic Oscillation Prevention
To prevent a parastic oscillation, insert a capacitor of about 0.1#F into the
input and output sides. It would be effective when the capacitor is insert as

close as to IC terminals.

4. Example of Output Voltage Ripple Value Calculation
Assuming that input ripple voltage is 3 Vp_p AC,
VIN = 10Vpc + 3Vp—p AC
However, actual mean value of full load input voltage when voltage fluctuation

at the transformer primary side is considered is 12V DC.

VANNAWAN
LN N\

3yP—P
INPUT WAVEFORM

Obtain output ripple voltage.
As Reg. in is min. 40(dB) from the standard data table,
(Output ripple voltage) = 30mVp_p AC.

5. Selection of Power Transistor

Full Load Input Voltage 12V (AVG)
Output Voltage 5V
Output Current 1A

When Pp MAX. is obtained from the above data,
Pp MAX (12-5) x1
7 (W)
However, when power dissipation resulted from output short is calculated.
Pp MAX = 12 x1.2 = 14.4 (W)
2SD867 (or equivalent) is selected this time from TOSHIBA SEMICONDUCTOR
HAND BOOK.
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Design of Heat Sink

1) Design of power transistor radiation
From the 2SD 867 data table (TOSHIBA SEMICONDUCTOR HAND BOOK)

150-25
Rth(j-c) =—7o0 = 1-25°C/W

Therefore, Rth(j-a)=1.25+1.0+Rth(f)
(It is assumed that Rth(s)+Rth(c)=1.0°C/W)

Pp MAX = 14.4W
Tj MAX = 150°C

Ta=60°C (Including temperature rise in device)

From the above data,

. _ T4 MAX - Ta _ 150-60 _ °
Reh(j-a) = —ppmax - “14.4 - 0-2°CV

Accordingly, thermal resistance required for a heat sink is,
Rth(f) = Rth(j-a) - Rth(j-c) - Rth(s) - Rth(c)

6.2 - 1.25 - 1.0

3.95°C/w

When an A¢ heat sink is used, size required can be seen as follows from
TOSHIBA SEMICONDUCTOR HAND BOOK :

100mm % 170mm X 2mm
Further, in actual designing it is a general practice to derate Tj MAX

taking reliability into consideration.

2) Design of IC Heat Sinking

Max. power consumed in IC is obtained from the following expression :

Igc-V /R3 . VBE(2)
W v X( SCc-VBE(2) + + Ip MAX
Pp MAX = (VIN MAX-VBE(1)) hFE (MIN) R3 B

Assuming that
VBE(1) : VBE of current limitting internal transistor = 0.65V
VBE(2) : VBE of power transistor = 0.65V
hpg MIN : Min. value of hpg of power transistor
(at Ig=Igc) =40
IB MAX : Max. value of bias current of TA7089P = 6mA
Pp MAX is above 504mW.
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Isc
f
£4VBE(R)
ISC_VBE/F$1 3|7 Rs
hpg MIN.
) S
@ E:RSC
VIN MAX, ] VBE(l)
TA7089P
”L mr

7. Application

Specification

VIN 12vpc + 3vP-Pac
VouT 5Vpc + 30mvP-PAC
Ip, MAX 1.2A

Current limitting protection circuit

Example 1. Current Boost Circuit

2SD110 04 iw
N 400w sv
o] (14)
G2 P4
c2 3
0 9 43
-
o g e
1
24 3
D I— oy SN
zyP-P TA7089P > gD
& B
(10) gs Il B3
ac (LO— 24T Fo§
~ = -~y ¢ 1|~
8 (&)
]
12Vpe =~ ©
S 9 g
~ By o
= w3
[} ]
o
'|'o
S

2SD876 Heat Sink (Rth(f) = 3.95°C/W)
100 x 170 x 2mm A¢
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Example 2. Positive and Negative Power Supplied

14 Rse
_____<E> \- O +VouT
TA7089P 3 o3
L3
10)———m——-
VRipp
] fg\ B+ 5
3 NS/ I O
= x >~ Z o
To v E‘L (s |1~
3
v 3
IN 5 33
3
JE
1e Rsc
—————{: ) v
13 [
TA7089P s
Ripp & -
132 8 Dz | ¥ z;%
—— w———{
S ™ <i? a z; S S
NS
VIN Y 02
o3
I : ﬂ
8
Ik
¢ —O —Vour

Use diodes having less forward voltage drop for D) and Dj.
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DUAL *15V TRACKING REGULATOR

. Output Voltage of 115V with Tracking Characteristic.
. Excellent Input and Load Regulation :
Reg. line=5mV(Typ.) (Vin=18~30V)
Reg. Load=5mV(Typ.) (IouT=0~ 50mA)
. High Ripple Rejection : RR=75dB(Typ.)
. Output Current Up to 100mA (Max.)
. Excellent Temperature Stability :
TCyp=0.007%/deg. (Typ.)
. Designed Especially for Use Operational Amplifier
Power Regulator.

. Built-in Overcurrent Protective Circuit.

MAXIMUM RATINGS (Ta=25°C)

Unit in mm

6.5MAX:I

g 19 9MAX. 7.6230.25
['s}

7
=an
0.5 MIN.
[

2.5MIN.

0~15
1.440.15 R.5410.25

+0.1
0.25_505

Lead pitch is 254 and tolerance is
+0.25 against theoretical center of
each lead that is obtained on the
basis of No.l and No.14 leads

JEDEC -

TOSHIBA 3D14A-P

CHARACTERISTIC SYMBOL RATING UNIT

Input Voltage +VIN 30 \
-VIN =30

Output Current +lout -100 mA
-Ioytr +100

Power Dissipation Pp 625 mW

Operating Temperature Topr -30~75 °C

Storage Temperature Tstg -50~150 | °C
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EQUIVALENT CIRCUIT

+Vout

+ SENSE

BALANCE
ADJUST

— SENSE

=Vour

VEE<§>

GND VOLTAGE—COMPEN
ADJUST

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, V¢c=20V, Vgg=-20V, *Igyr=0, RSC+=RSC_=40, Ta=25°C)

CHARACTERISTIC SYMBOL z%if TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT

Output Voltage VouT 1 - 114.5(%15.0|%15.5 v
Drop Output Voltagermm.v | Vin-VouT| - | IoyT=100mA 2.0 - -
Output Voltage Balance V VBAL - - - 150 |+150 mV
Inp;; Regulation Reg-line 1 ViN=18 ~ 30V - 5 - mV
Load Regulation Reg-*load 1 IoyT=0 ~ 50mA - 5 - mV
g:gggt Voltage Variable VoUuT-R _ _ 8.0 - |£2.0 v
Ripple Rejection RR 2 f=120Hz 2Vp-p - 75 - dB
222??§czziiage Temperature TCyo 1 _ _ 0.007 - |%/deg
Output Short-Circuit Current Isc 1 Rgc=10Q 40 60 80 mA
Positive Stand-by Current IB+ 1 - - 2.4 | 4.0 mA
Negative Stand-by Current Ip~ 1 - - 1.0 | 3.0 mA
Long-Time Stability Vout/4t 1 - - 0.2 - z{ggo
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TEST CIRCUIT

1. Vour> VpaL» Reg-line, Reg.load, TCyp, Isc, Igt-I~, 4Vour/4t
+Rgc
4.0Q (10Q)
—0 +Vour
3 Sy
Vee 4 +COMPEN R
+ INPUT +Ip 3 e
A= 3
- +Voyr +SENSE 3 S i~ +Ry, (Igyp=50mA)
1500 pF
§ aND Iour
Ej 1 0
& TA7179P D anD é’
5 & -KL,
O e —Vour —SENSE — E{J' ’gi
1500 pF
— INPUT —Ig Vag @‘@ QP T GOMPEN p 5 i~ {Sz
w © ~Vour
4.0Q (10Q)
—Rge
2. RR
120Hz 4Q
ANV . m
Vee (% h‘[ Q O0SCILLOSCOPE
(s ) 4 + COMPEN 3 o & INPUT
+ INPUT O ‘<E>‘+VOUT + SENSE 3 —A S I
-L 1500 pF
- o TA7179P ) o
l &) 1 T
— INPUT i (8: — Voyr — SENSE 12 : + r:
1500pF 3 i~
VER —COMPEN

;
10

Vee=+20V, VEg=-20V, ei=2Vp_p (f=120Hz)

RR = 20fog

&9
ei

(dB)
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MAX POWER DISSIPATION Pp MAX (mW)

Igc (ma)

SHORT CIRCUIT CURRENT

RIPPLE REJECTION RR (dB)

Pp MAX — Ta

750
500
250
0
0 25 50 75 100
AMBIENT TEMPERATURE Ta (°C)
I - R
100 sC sc
\ Ta=25C
NOTE : MORE THAN 4Q OF Rgg
- SHOULD BE USED.
Rgc MIN = 4Q
\
50 \
25 S
0
0 10 20 30 40 50
CURRENT LIMITING RESISTOR Rgg (Q)
RR — f
100
+RR
75
\\ N
N
\\:HR
50 N
Rgg=10Q
Ioyr=10maA
25 A e 1
10 100 1k 10k 100k

FREQUENCY f (Hz)

1000k

Ip (ma)

CURRENT

BIAS

IVIN-Vour! (V)

DROP OUT VOLTAGE

TAT179P

[g — Vour
8
| Ta=25C
Vog=30V
6} _
Vgg=-30V —
Wt
3 oot
43
5’“‘“0/‘/\
e
4 — 90‘5‘1
]
—— T
SURREN
2 D—BY Y
A ATIVE STA —
“&GATX 1]
0
15 16 17 18 19 20
OUTPUT VOLTAGE +Vaogp (%V)
. iViNn-Vourl — Iout
Rgo=4Q
4Vy<100mv
3
L—
?oSYYX ]
2 p1IVE ]
e NECS
/
1
0
0 20 40 60 80 100

OUTPUT CURRENT Igyr (mA)
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APPLICATION CIRCUIT

1. STANDARD APPLICATION CIRCUIT

Dy
+Rgc
4.0Q +Vour
—O0 +15V
Yoo (J) @
+COMPEN
+INFUT > : 1500pF & o =
+20Vo— 4 +Voyr +SENSE 3 — 3T B3
S

GNDH TA7179P (1} ’L@ GND

—20V<>———LC -V —SENSE @ |
_INPUT - i 1bopr
VER C@ —COMPEN

Do 4.0Q

Q1uF|Q1uF

O.1uF
ik
LL)
14F

0 —15V
—VouTt

—Rge
D1, Dy : IC protecting diodes
when the surge voltage is applied to the IC output or when vint
becomes less than Voyrt (VIN~ >VouTr~) at time of power ON or OFF,

connect a high speed switching diodes for circuit protection.

2. CURRENT BOOST CIRCUIT:......tl.5A Regulator
2SB834
OR EQIV +Rge +Vour
+INPUT O — Ay 0 +15V
(+20~+30V) , 0330
3Q W
~ g .
+ % +
# cc +COMPEN Y P §
. 7] +Voyr +SENSE @——H——
150
GND 3 opF
1 TA7179P @ 1+—O GND
& GND ﬁL
3
. C’ 8] ~Voyr —SENSE @—u——— | 4
oA
B v 1500pF = 4 3
I EE (10 11 — COMPEN 3 ﬁh S
3¢ 2W
B 0.33Q0
—INPUT o [ | —15V
25D880 _R
—20~-3 sc -V,
(—20~-30V) OR BRIV ouT

Pay attention to heat sinking design.
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VOLTAGE AND BALENCE SET-UP CIRCUIT

+INPUT

~INPUT

[
i]z
o
0.14F| C.QuF
©

~2

+Rgc

(e}

OUTPUT VOLTAGE CHANGING CIRCUIT

+INPUT

~INPUT

©

3

O.1uF| (.
® 2

[e]
S rn
5 14 B +
> O 2 = 9 i
+Vour +SENSE Va4 3j ; 3 !
1500 pF
GND
TA7179P @ J'J‘)
1500 pF -
—Voyr —SENSE Bagj [12 — 345
3]
10 11 2 ¢ Jo ﬂ -
<[> <i> <;> i8
o
—~
" o
—Rsc
+Rgo
(L) Nt -0
(o]
-
Y Yo
+Voyr +SENSE Vaqj [3 — S
1500 pF 3 al
— -N» m
TA7179P 1) 4aD o
1500pF rL
—Voyr —SENSE Baqj [12 — a
d,«.x
<i> C?D <:> il
W —0
—~RSC

TATI79P

+Vour

GND

~VouTt

+Vour

GND

—Vour

Output voltage of the TA7179P can be changed to 18.0V by connecting a resistor

of Rp.

For the relationship between output voltage and R see table shown below.

+Vour (V) Ry (kQ)
14.0 1.2
12.0 1.8
10.0 3.5
8.0 oo
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APPLICATION NOTE

1. GENERAL DESCRIPTION
When a general purpose regulator IC is used as a power supply for OP AMP,
2 pieces of IC, each of which has positive or negative output voltage of +15V
or -15V, are required.
If 2 pieces of IC having positive or negative output voltage are used, the
latch-up design at the positive power supply side becomes complicated and
therefore, use of these 2 ICs is not desirable. Further, a circuit using OP
AMP generally demands high precision in many cases, and various excellent
characteristics such as excellent temperature characteristic, excellent
stability against fluctuation in supply voltage as well as fluctuation in
load and the like are demanded to its power circuit.
There is SVRR (SUPPLY VOLTAGE REJECTION RATIO) for OP AMP against fluctuation
in supply voltage, which specifies occurrence of OFF SET resulted from supply
voltage fluctuation.
The TA7179P is the optimum monolithic IC as a power supply for OP AMP with
excellent temperature stability input and load regulation, and its
positive and negative output voltage have tracking characteristic (characteris-
tic in which positive and negative voltage fluctuate symmetrically against
0 level; that is, output current at the positive side only increases and output
voltage at the negative side drops following drop in output voltage at the
positive side).
As the TA7179P has tracking characteristic, even when an absolute value of
output voltage fluctuates, frequencies of OFF SET of OP AMP resulted from
fluctuation in output voltage decrease.
The TA7179P is a regulator IC used for OP AMP, having such features as high
ripple compression characteristic, a built-in overcurrent protective circuit
and high output current (100mA) in addition to these characteristics.
Further, the range of working supply voltage of OP AMP is *5 ~ 18V although it
is normally operated at *15V.
The TA7179P has been so designed that its output voltages other than *15V can

be obtained through simple external arrangement.
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2.

1)

TATI79P

CIRCUIT OPERATION

Tracking Regulator

On a general regulator, an output transistor is controlled by comparing
voltage obtained by dividing VOUT according to resistance ratio between R]
and R with reference voltage generated by a reference voltage generating
circuit in the regulator as shown in Fig. 1.

However, even when 2 power supplies for positive and negative output
voltages are provided by using 2 regulator ICs, they can only control
respective output voltages independently and have no tracking characteristic.
So, when either one of the positive and negative power supplies is provided
with an independent control mechanism and + and - output voltages are
divided by high precision equal resistors as shown in Fig. 2, and output
voltages are controlled by comparing voltage at the divided middle point
with GND potential, tracking characteristic is obtained.

In Fig. 2, the positive power supply side is controlled independently with
the negative power supply side followed the positive power supply side but
it is also possible to control the negative power supply side but it is
also possible to control the negative power supply side and have the

positive power supply side follow the negative power supply side.

R1+R
VouT=VREF" —lgl—z

Fig. 1
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TATIT9P

2)

ViN O— @ ' ' O VO+
I EIZ
l 1 l @ + Ri+R2
071:_ N/ o Vot=VRer- _LﬁiL
Iz s <
>
o— VREF . R3 and R4 are high precision
VIN® 4 equal resistors.
’L@ GND

Rz

o Vo

Fig. 2

Internal Configuration

One of the characteristics reguired for the tracking reguiator is balance
of output voltages. Balance in output voltages from positive and negative
power supplies is virtually decided by relative accuracy of resistors R3
and R4 in Fig. 2, which divide positive and negative output voltages.

The TA7179P uses not only resistors but also zener diodes for dividing
output voltages.

Further, the circuit is so designed that the positive power supply side

is controlled indepenaently and the negative power supply side follows the
positive power supply side.

The simplified internal circuit is shown in Fig. 3.
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TAT179P

—9

START
CIRCUIT

@ -

Fig. 3

3. PRECAUTIONS FOR USE

1) Setting Output Voltage
Output voltage of the TA7179P is fixed at 15V but can be varied by
connecting resistors externally.
Examples of the circuit are shown in the application circuit examples (3)
and (4).
Output voltage VOUT in the circuit example (4) is expressed by the

following expression:

R
Vour = (Vz+VBE)( R—; + 1) + VggeRlL (V) cevvvnnnn. 1)
where, Vz = 6.7Vi0.1V
VBE = 0.6~ 0.7V

R1 External resistor (1kQ)

R2 External resistor
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TATI79P

2)

3)

Power Dissipation

Power dissipation of the TA7179P is expressed by the following expression:

Py (VN Vo) - I +(1ViN 1 =1V 1) -1 IL 14V I+ vy 11157

+
where, ViNy @ Positive Input Voltage
VIN : Negative Input Voltage
+
Ig : Positive Bias Current

IB- : Negative Bias Current

Max. power dissipation is 625mW. As Pp increases when output voltage is
dropped or input voltage is raised, max. load current decreases as it is
restricted by max. power dissipation.
The following are required for the high reliability design:
If Pp of the TA7179P has a margin when hpgp of the output transistor drops
at time of current boost?

. When output is shorted, power dissipation may increase and IC can be
damaged. If the overcurrent protective circuit is properly set up?

. Derating should be set at about 80%, if possible, so that junction
temperature does not exceed Tj MAX of IC even when rise in ambient
temperature is taken into consideration.

. When the TA7179P is connected to a printed circuit board, etc., a board
pattern area should be provided to improve radiation effect as high as

possible.

Max. Input Voltage

Max. input voltage of the TA7179P is 130V. If input voltage exceeds this
max. value momentarily, IC can be damaged. When AC input voltage is
improperly regulated or when many power supplies are connected at the same
time and there is the possibility for fluctuation of input voltage according
to state of their loads, zener diodes should be connected parallelly to the

input terminals of IC.
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4)

5)

TAT179P

Surge Protection

As the input and output voltage terminal lines tend to be extended, surge
voltage may be applied to them. It may possibly be applied to not only
these lines but also GND of a device. 1If there is any high-tension circuit,
surge absorbing diodes should be connected to terminals to which surge

voltage may possibly applied.

Input and Output Capacitors

In order to prevent parasitic oscillation which is caused by feedback
through the input as well as output lines, capacitors of about 0.1z should
be connected to the input and output terminals of the TA7179P.

It is necessary to connect these capacitors close to the terminals of this
IC.

Further, this also applies to phase compensating capacitors. As optimum
capacitor values vary depending upon wiring state, wiring should be properly

adjusted so that optimum capacitor values can be obtained.
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ADJUSTABLE PRECISION SHUNT REGUL

TA76431S

ATOR Unit in mm

« Prariginn Rafarancrae Usnltaca U _..=9 LOSU+IY
AACLAO4AVIL MNCLATLTLULILCT VU.LLdsc VREF LeMIIVL b

+ Small Temperature Coefficient: |aVREF|=46ppm/°C (NOTE) %
=

* Adjustable Output Voltage: Vggr <Voyr =36V P1

=

* Low Dynamic Output Impedance: iZKA|=0.159 (Typ.) a
z
=
0
(=]

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT -
Cathode Voltage Vka 37 v >
Cathode Current Ig -100~150 mA . Y E

! o

Reference Voltage VREF 7 ' Y §
Reference Current IREF 50 uA hi

- 1.
gsiszszce Anode Reverse IREF 10 nA by iiﬁifi”cn(aggF)

3. CATHODE (K)
Power Dissipation Pp 800 mW
JEDEC TO-92MOD
Operating Temperature Topr -40~85 ° EIAJ -
Storage Temperature Tstg -55~150 ° TOSHIBA SSIP3-P
Weight: 0.36g
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Cathode Voltage Vxa VREF - 36 v
Cathode Current Ik 1 - 100 mA
Operating Temperature Topr -40 - 85 °C
FUNCTIONAL BLOCK DIAGRAM CIRCUIT SYMBOL
REFERENCE (REF) T CATHODE (K)
o—— CATHODE (K)
REFERENCE (REF)
T —O ANODE (A) ANODE(A)
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TA76431S

ELECTRICAL CHARACTERISTICS (Ta=25°C, Ig=10mA)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Reference Voltage VREF VKA=VREF 2.440]12.495]2.550 \Y
Deviation of Referance Input VREF (dev ° ° _ _

Voltage Over Temperature (Note) 0°C=Ta =70°C, VKA=VREF 8 17 L
Ratio of Change in Reference VREF =VKA< 10V - 0.8 | 2.7
Input Voltage to the Change 4VREF/4V mv/v
in Cathode Voltage 10V < Vg <36V _ 0.5 2.0
Reference Input Current IREF VKA=VREF - 1.4 4 HA
Deviation of Reference Input | IREF(dev)] 0°C=Ta=70°C, VKA=VREF| _ 0.3 | 1.2 uA
Current Over Temperature (Note) | R1=10kQ, R2=eoo : :
Minimum Cathode Current for . _
Regulation IKmin VKA=VREF 0.4 | 1.0 nA
Off-State Cathode Current IRoff VkaA=36V, VREF=0V - - 1.0 uA
VKA=VREF, f<=1kHz
Dynamic Impedance IZKAl - 0.15] 0.5 Q
1mA <Ig =100mA

Note:

are difined as the maximum variation of the VREF
and IRgF over the rated temperature range.

The average temperature coefficient of the VREF

is defined as;

VREF (dev)
VREF@25°C

x 108

|a vrer | =

4Ta

(ppm/ °C)

The deviation parameters VREF(dev) and IREF(dev)
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TA76431S

EQUIVALENT CIRCUIT

CATHODE
R332 > R2
REFERENCE O- {on
Q4h——KQ3 cx:r
/ : I v
Qu K Q2
A ¥ Qs K
t RS
[ R4
L [
R6 S R7 c2 —KQI
' Qs
> R1%
Q9 e Va7
Q8 R9 N
R8

ANODE
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TA764318

TEST PARAMETER
(1) Vga=VRgr MODE

Rsp
INPUT O—W—————0 Vka

1.,
1K

(3) OFF-STATE MODE

Rsp
INPUT VKA

1 lott

TYPICAL APPLICATIONS

(1) 2.5V REFERENCE

VIN

VouT=25V

(2) Vga> VREF MODE
R
INPUT O——AM— e —O Vka

I

R1

WA

<

IREF

R2 3 VREF

1
Via = VReF ( 1+%)+IREF' Rl

(2) SHUNT REGULATOR

Rsp
Vin O Wy

Rl/,

R23

GND O—

-OVouTt

R1
Vour = Veer ( 1+ﬂ)+ Trer * B
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Ik (mA)

CATHODE CURRENT

Ik (#A)

CATHODE CURRENT

(nA)

OFF STATE CATHODE CURRENT
IK off

0
I [
-100
-20 -1.0 0 1.0 20 3.0 4.0
CATHODE VOLTAGE Vg, (V)
Ix — Vka
800
L O—WA——0V
INPUT JIKKA
600 | r=Fn
i 4 |
| S
400 _VKA=VBEF r Ix Min
Ta=25C
20 /
v
0
-200
-20 -1.0 0 1.0 20 3.0 4.0
CATHODE VOLTAGE Vka (V)
I f — Ta
100 K of
50 -
30 +
/
7
/
10 ”’
5
P
3| —t
1
-40 0 40 80 120 160

AMBIENT TEMPERATURE Ta

Q)]

&
8

g

2520

REFERENCE VOLTAGE Vggr (mV)

2480
2440
2400
0
5]
[}
<
=
5
S -10
g
Z'g
§\J
E -20
|9
25
z >
N _30
=
(&)
z
<
& 40
4
)
Y
A2
B
g 3
[
z
B2
-]
[<3
-
[$]
g 1
z
(5]
-4
2]
<9
=
= 0

VREF

— Ta

TA76431S

Vka=VREF
Ixk=10mA

INPUT

Vka

{ Ik
al

e

VREF Max=2550mV

~d

VREF Typ=2495mV

P—

M~~~

-~

VREF Mi

2440 mV

N~

\!

-40

0 40

80

120

160

AMBIENT TEMPERATURE Ta ()

4VREF — VKA

N

N

‘\\\\\~

INPUT

VREF o

O——W——9—0 vKA

R13 ‘IK

R 23

AL 1 r L

Ix=10mA

Ta=25C

1 1

10 20

1
30

40

CATHODE VOLTAGE Vg, (V)

IREF — Ta

50

A
e

™

..._JI
, KT

10mA

-40

0

40 80

120

AMBIENT TEMPERATURE Ta (T)
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TA76431S

Ay — f
50 v
[ 60
g wf 22 ] H Vour
C) [ o
50 1l
S 1 z N 10 4F %.!‘K 8
3 < N —0—4-r
N 3 S 40 é 2 S’}
@ sk 2] N Al GND
g af 22 30 ) g
5 Ta=25T T x =2 Sﬁ m\ Ix=10mA
a B =V KA=") S o~ Ta=25C
o VKA=VREF s 20
E 1 E lmAé—IxélOOmA ’ §<> ”]
10
S 05 — _ N
V N
2 03 4 & o \
= o
a
0.1 -10
1k 10k 100k 1M 1k 10k 100k 1M 10M
FREQUENCY  (Hz) FREQUENCY f (H:z)
PULSE RESPONSE Pp — Ta
1.0
INPUT
5 ~
&
~ 0 ~ o8
Z a h
=¥ 1'56‘
) :; >~ z \ b/_
z 3 Z 06 <
= OUTPUT =
= P =
o 1/ T = AN
B2 /,INPUT oUT- =04 ™
w
2 MONILTOR? 200 “pur a
=2 PULSE a
S 1 GENERATOR S-EEE‘. @ 0.2
f=100kHz |w| T1) ;
. -0 GND o
0 17 ! 1 ' T " ~ 0
0 1, 2 3 4 5 3 0 20 40 60 80 100 120
TIME t (as) AMBIENT TEMPERATURE Ta (C)
STABILITY BOUNDARY CONDITIONS
100 TTIT T T
A UNSTABLE Ta=25C Test Circuit for Curve A
] T A VKA =VREF 120
E 80 B Vgo=5V @Igx=10mA Il '
x / \ C Vga=10V @Ig=10mA < L
/ \ D Vka=15V @Igx=10mA Vi T
g ©
E STABLE [ \ STABLE
8 20 B UNSTABLE \ Test Circuit for Curve B,C,D
I \ \ 150
@ 120 __
=) IKJ L 1
o / \ \ V3 |
E ) PN | C UNSTABLE & T L.
Yy N z { L
3 / AT | L] | D UNSTABLE T 1T
VT A i i
0 i A RN :
0001 0003 001 003 01 0.3 1 3 10 30 100

LOAD CAPACITANCE Cy, (4F)

220




5V LOW DROPOUT

The TA8003S is
output current

ON/OFF control

VOLTAGE REGULATOR WITH ON/OFF SWITCH

a 5V positive regulator IC with Maximum

of 400mA, provided with an output

terminal.

TA8003S

17.0

(=]

w

@

. . ©
This regulator has various features such as low 2

16.1

1.0
20.0

input-output differential voltage, low standby current, j

etc. i Tl
)

And multi-protection function are provided. 0.9 I 0.5 Lﬁi

1.7 1.7 4.5
: 800uA(Typ.) . 85

¢ 400mA(Max.)
0.6V(Max.) S

. Low standby current

. Maximum output current

4.7TMAX

. Low input-output dropout voltage :

. Multi-protection : Inverse connection/overvoltage r

Protection/Overheat protection/

Short-circuit protection JEDEC —

TOSHIBA ZIP5-P

. Output voltage adjustable

. Output ON/OFF controllable
. TO-220(IS) Fully mold package

BLOCK DIAGRAM

9

SHORT-CIRCUIT
PROTECTION
OUTPUT G} OVERVOLTAGE /
L OVE RHEAT
E < PROTECTION
nws
oo
N
w1 (1)
d e

q > > >
x g b3 4
8 < 1' >

GND <3‘>
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TA8003S

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Input Voltage VIN -26~60 v
Power Dissipation Pp éb W
Operating Temperature Topr -40~85 °C
Junction Temperature 7ifj” 7 150 ;E_—
Storage Temperature Tstg -55~150 °C
Lead Temperature (Duration) Tsol 260 (10 sec) °C

ELECTRICAL CHARACTERISTICS (Vin=14V, Ioyr=10mA, Tj=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.{ UNIT
CUIT
VIN=5.35~26V 4
Output Voltage VouT - .5 5 5.5 \
Ta=-40~85°C
i . ViN=10~17V - 1 10
Line Regulation AVOUT(1) . mV
ViN=7~26V - 2 30
Load Regulation AVOUT(2) - IoyT=10~200mA - 30 60 mV
IoyT =10mA
Quiescent Current Icc - - 1.0 2.0 mA
VIN=6~26V
Dropout Voltage VDROP - | fouT=>0mA _ 0.1 0.3 v
IoyT=200mA - 0.25 0.6
Maximum Operating Input _ _
Voltage VIN 29 33 v
DIS Input Voltage VIH - 3 - - \Y
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TA8003S

EXAMPLE OF APPLICATION CIRCUIT

o &

vin 0————)|  Tas003s  [5}—4———0 Vour

c2
1004F

lct
T o.14F

w
b pat
L

A

Capacitor C2 must be guaranteed to operate of the temperature

range that the regulator should be operated correctly.

100uF is a suitable value to suppress the oscillation phonomenon

at the output terminal.

PIN DESCRIPTIONS

PIN No. SYMBOL DESCRIPTION

Output voltage adjusting terminal. Voltage can be increased with

1 ADJ inserting a resistor between the ADJ and OUT pins and decreased
with inserting a resistor between the ADJ and GND pins.

) IS Output ON/OFF control terminal. Output is turned ON when this
pin is opened or put at "L" level and OFF at "H" level.

3 GND Ground terminal

4 IN Power supply terminal

5 ouT 5V output terminal with maximum output current of 400mA.
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TA80038

OUTPUT VOLTAGE Voyr (V)

Icc (mA)

QUIESCENT CURRENT

60

40

Voutr — VIN

Iour=50mA

r

/

/

1

|

2 4

INPUT VOLTAGE VN (v)

Icc — VIN

Ioyr=0mA

10 2

30

INPUT VOLTAGE Viy (V)

40

DROPOUT VOLTAGE ViN — VouT (V)

MAX POWER DISSIPATION Pp MAX (W)

0.8

0.4

30

20

10

(VIN — Voutr) — IouT

/

7
1
100 200 300
OUTPUT CURRENT Igyr (mA)
Pp MAX — Ta
RTH C/W
J-C J-A
6.25 62.5
by
N s
\7:9
NO HEAT SINK
0 50 100 150

AMBIENT TEMPERATURE Ta (°C)
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TA8004S

Unit in mm

5V LOW DROPOUT VOLTAGE REGULATOR WITH RESET TIMER

The TA8004S is a 5V positive regulator with maximum 10.3MAX  #3.2

output current of 300mA with reset timer.

This regulator generates a reset signal when the power fl/

3.9| 5.0

17.0

source is turned ON, or the 5V output voltage lower to

12.0
16.1
200

85% or less of a prescribed level due to external

1.0

disturbance, etc.

This regulator has various features such as low 0.5

input-output dropout voltage, low standby current, etc.

4.5
And multi-protection function are provided. 8.5

4.TMAX

. Maximum output current : 300mA (Max.)

|26

. Low input-output dropout voltage : 0.6V(Max.) i

. Multi-protection : Inverse connection/overvoltage

Protection/Overheat protection/ JEDEC -

Short-circuit protection TOSHIBA ZIP5-P

. Built-in power-on reset timer

. T0O-220(IS) Full molded package

BLOCK DIAGRAM

wor (S

30k

SHORT-CIRCUIT ‘\5> RESET
PROTECTION 1

}

OUTPUT ( 2

N

% , RESET TIMER 4) TC

VW

+ OVERVOLTAGE/
| OVERHEAT
3 3 PROTECTION

aND (af\ﬁ
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TA80043S

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL ‘ RATING T ';ﬁ;;“
Input Voltage VIN ) -26~60 \Y
Power Dissipati;nV7W‘rmm 7 ~7>ébvr 7H‘26 e VWVL
Operating Temperature | Topr | -40-85 | °C
Junction Tempe;ature 7 rfj” | ""150 bt
Storage Tem;égéture. » Tstg v_55%150~« | °6m—
Lead TemperaE;re-Time ) Tsé] 260 (10 sec) °C j

ELECTRICAL CHARACTERISTICS (Vin=14V, Iour=10mA, Tj=25°C)

CHARACTERISTIC SYMBOL PIN | TEST CONDITION MIN. TYP. T MAX. U&?ﬂ
T uiwes.3s-2ev | T T
Output Voltage VouT ouT 4.5 5 5.5 \Y
Ta=-40~85°C
=10~17V - 2
Line Regulation AVOUT (1) ouT Vin=10-17v. | 2_| 20 mV
- - - VIN=7~26V - 4 40
Load Regulation AVOUT (2) ouT TouT=10~150mA - 50 100 mV
. TouT = 10mA
Quiescent Current Ice - 2 4 mA
VIN=6~26V
. U R R ———_— o ]
LouT=50mA - 0.1 0.3
Dropout Voltage VDROP IN/OUT = — - S —— v
TouT=150mA - 0.25 0.6
Maximum Operating Input N §
; 3 - /
Voltage VIN 11 29 33 V
Output Voltage VoL RST - - 0.5 \Y
Output Leakage Current I1LEAK RST - - 10 uA
Threshold Voltage VTH TC - | 60%xVREG - %
Output Current LOH TC 5 10 20 uA
Reset Detection Voltage VTH ouT - 85%xVREG - \
Reset Timer Time TRST RST - 0.3xCr -

B S T wa—
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PIN DESCRIPTIONS

TA8004S

PIN No. SYMBOL DESCRIPTION
1 IN Power supply terminal.
2 ouT 5V output terminal with Maximum output current of 300mA.
3 GND Ground terminal.
Reset timer setting terminal. A capacitor is connected between
4 TC
this terminal and GND.
Collector terminal of an NPN transistor with built-in pull-up
resistor. This pin is put at LOW level at output voltage below
5 RESET |85% of a prescribed level and after output voltage becomes above

85% of a prescribed level, a reset signal for the time set at the

TC terminal.
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TA8004S

TIMING CHART

425V
ouUT
0

TC

RESET I
0

EXAMPLE OF APPLICATION CIRCUIT

S

Cl1

—O RESET

TRsT = 0.3 X C (#F)

TA8004S

@‘——*—“’“O Vout

Cc2

1004F

_#.’.

J'QI#F

T
]

Capacitor C2 must be guaranteed to operate of the temperature

range that the regulator should be operated correctly.

100uA is a suitable value to suppress the oscillation phonomenon

at the output terminal.
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OUTPUT VOLTAGE Vgur (V)

Icc (mA)

QUIESCENT CURRENT

60

40

20

Voutr — VIN

TouT =50 mA

/

0 2

4

INPUT VOLTAGE Vpy (V)

Icc — ViIN

IouT=0mA

0 10

20

30

INPUT VOLTAGE Viy (V)

40

DROPOUT VOLTAGE VN — VouTt )

MAX POWER DISSIPATION Pp MAX (W)

TA8004S

(VIN — Vour ) — lour

0.8

0.4

/

0
0 100 200 300
OUTPUT CURRENT Igyt (mA)
Pp MAX — Ta
30
Rty C/W
J-c J-A
6.25 625
20
2
< Y
NG
K4
10 \\
NO HEAT SINK
0
0 50 100 150

AMBIENT TEMPERATURE Ta (°C)
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4. Packing Information






To deliver flat IC packages, three package method are available: the same stick packages as the ordinary DIP type, taping,
and embossed taping.

1. Stick Specifications for Flat Packages

® Shape and dimensions (Example: FLP type)

Material : Antistatic treated chloride vinyl
No. of IC’s : 8-pin = 100 IC’s/stick
14-/16-pin = 50 I1C's/stick

* Both sides are fitted with synthetic-rubber stoppers.

Unit: mm
Tolerance: +0.3mm
t: 0.6
(<)}
el DI
1
38
44
8.2
9.2

Fig. 1 Dimensions of Toshiba FLP bipolar IC stick

2. Taping Specifications for Flat Packages
(1) Tape shape and dimensions (Fig. 2)

_ Carrier tape

—— Il

ooooooooooo?oo

gv' - -
o % @ %
o) ~/ -

©@ 0 QoO00000O0OOO

1101
\_? B 10_050 } 4£0.1 Adhesive tape

w0
o
o

~——— Carrier tape
“— Adhesive tape

Fig. 2 Taping
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(2) Winding reel shape and dimensions (Fig. 3)

376+1
—
N Na 7
o
+
[Te)
0 <
] —~ N
., 4 ©
- 18
- - 4 ﬂ» { oY §
1 N
J‘ _
18+01 l:_w;oi.l,
Fig. 3 Reel for taping T 341
(3) Direction of tape winding (Fig. 4)
1 pin
Label 1 pin Label
Type 1(TP1) Type 2 (TP2)

Fig. 4 Direction of tape winding

(4) Standard quantity
The standard unit is 2,000 IC's per reel.
Kindly place orders in quantities equal to multiples of 2,000.
(An exception is 1,000-IC reels. For motor IC's, these include PFP16)

(5) How to order

When ordering flat-type bipolar IC’s on taping, specify the product name, taping direction, and quantity as follows:

(Example)
TDGZOEE TP1 12,000

® Quantity (see item 4 above)

® Type of taping

® Product name
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3. Embossed Taping Specifications for Flat Packages

(1) General information

Generally, for embossed taping packaging specifications and related matters for bipolar flat package IC’s, applicable are
EIAJ (RC-1009B) and JEDEC (EIA-481A).

(2) Tape shape and dimensions
a) Types TE1204, 1208 (Fig. 5)

(unit: mm)
+0.1 S
T Round slot for feeding $15_ 0 i
.ﬁk Square dent for part =~
R
O O, P OO0
e}
) pihdngna = < PR
\ I T 8
] Pan) a Pany Mm w2
5 “" \v% 7A s BN = B
| / |
{ T
i /$D 40
T2l ks W | Py | "+0.1| Pulling direction
. [t ind
Loaded with part 0.2+0.05

Fig. 5 Embossed taping types TE1204 and 1208

b) Types TE1604, 1608, 1612 (Fig. 6)

(unit: mm)
S
Round slot for feeding Square dent for part L—n
‘ﬁ.T ; / G151 01 ~
Z D A
_ S a FanY - [™
8 8,66 65 51l
ol B 1T S ] e
Nl N -
T2‘\ 40 #01
\ Loaded with part Pl +0.1 Pulling direction

Fig. 6 Embossed taping types TE1604, 1608 and 1612
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c) Types TE2412, 2416, 2420 (Fig. 7)

(unit: mm)

Square dent for part

Round slot for —_
T feeding =4
PP /—‘; 411701 / .ﬂ
‘ Loaded with $15_ o7 / 2
part / "'J
AR .
- . —
-41&_4_*\ : pa ; "
o R
@ -1 B
- SN
— i el
/ \wAMMRSR SIS
2 8
il_‘ S P1 40+0.1 $Dq
+ . N
: Q'.\’o , 20+0.1 Pulling direction
A Enlarged view of
g feeding slot

Fig. 7 Embossed taping types TE2412, 2416 and 2420

d) Types TE3212, 3216, 3220, 3224, 3228, 3232 (Fig. 8)

{unit: mm)
Round slot for feeding g
+
! $15° 8‘1 Square dent for part g
[ —
B DDDD-D-D-DD-D
POOROCPOOOOOOI7
1 + H| 2
BUREM E:
A O O TR LR
y Baphinies
’ L J -
T2 \ A ‘ P 40 . . .
-t AN 1 +0.1 Pulling direction
Loaded with part 20=%0.1

Fig. 8 Embossed taping types TE3212, 3216, 3220, 3224, 3228, and 3232
® For IC package shapes, the IC types listed above are selected, and the dimensions of A, B, C, D1, P1, T, and T2 are
determined for packages. Please understand that, as for the standards for type selection and determination of dimensions,

EIAJ [RC-1009B] is generally applied, with some exceptions involving handling.

(3) Seal tape dimensions

® Seal tape dimensions are appropriately determined for IC package shaped.
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(4) Reel shape and dimensions (Fig. 9)

Fig. 9 Reel for embossed taping

® |ength W varies with tape types as follows:

t=3.0max T

" —
w0
o ~N
A | Y
S|H| & 8
N
Wi |
|
| [ X
Tl

Tape shape w Reel
TE1200 Type 124 130
TE1600 Type 164 20 R33
TE24000 Type 244 120 R53
TE32000 Type 32.4 *20 R74

(5) Sealing direction (Fig. 10)

(Standard sealing direction)

0O o0 O o 0o o O

e
Tape pulling
direction

2

Type L (EL)

Tape pulling
direction

Type R (ER)

Fig. 10 Winding direction for embossed taping

® Two sealing methods, types L and R, are applicable. The use of the standard direction type L (EL) can be recommended.
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(6) How to order

® When ordering IC's on embossed taping, specify the product name, type of taping, sealing direction, and quantity as

follows.

(Example) An order for 10,000 TD62003F IC’s on embossed taping, sealing direction L:

TD62003F (FL) 10000
_D———— ® Quantity *

® Sealing direction (L or R)

® Type of taping

® Name of IC

* One reel contains 2,000 IC’s. Please specify in multiples of 2,000.

(7) Transport and maintenance
® During transportation, take care to avoid subjecting the tape to heavy vibration.

® As for transportation and storage, keep the goods away from direct sunlight and at ambient temperatures below 45°Cto

prevent aging of seal tape separation resistance, and/or tape deformation.
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4-4 Packing for Power Mini-Package

o A Plastic tray is available from Toshiba for packages applicable to diversified

small-quantity production.

o One tray contains 25 pecs.

External view of plastic tray

Dimensions of plastic tray (Fig. 13)

(Unit: mm)

178.240.2
3.351+0.1 49x35=1715 335+0.1
3.5 ' '31
PRI ST A B B B SR I | TR O N [ AT PR S AN A NS S B i I
vyt | 1T T[T T T T T T et = |o
U0 00 W0 BT, N Y SRR R RN SR AR RN R R A RN Y - |-
T T LN B R B N ML N B B B B S R L L A S LI L S B B g
34.85 3.5 3.5 3.5 38.35 2’
A—A
A 510.1
2 1,2
— o =, =
A [l ol T =1
| M mm s [
wn wn
> -
19 19 ° by
24 16 ' o -l o
r— —_ﬁﬂgm
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4-5 Taping Specification for Power Mini Package

1

(2)

Scope

This standard prescribes the taping specification for power mini

(equivalent to SOT-89) type regulator ICs.

Dimensions of taping
(2)-1 Tolerance for accumulated pitch is *0.2 or below at 10 pitches.
(2)-2 Material of tape Plastic

(2)-3 Dimensions (Fig. 14)

(Unit: mm)

12.0+0.3

4.010.1
S +0.1
H 20 20 g15_, 0.3+0.05
}.
wn
©0
S
H
2 =
[te}
] IR
wn
00
6
0.9
—
1.65+0.1
1.8+0.1
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(2)-4 Related matters

(2)-4-1 Product taping rejection rate

Item Standard

Continuous product omission 0

Discontinuous product omission
Product in reverse direction

; .27% max./reel
Back side product 0.2% max./

Different product

(2)-4-2 Electrical characteristics
o Electrical characteristics of taped Power Mini ICs are prescribed

in the individual specification.

(3) Reel

(3)-1 Dimensions (Fig. 15)

|
14115
P

40°

?13+0.5
|
-

|

|

|
@80t 1
$178+2

D€~|—-7 — 1
&
\\\\\~—__——”//, | | 1
210.1 L_ inul

(3)-2 Material

o Paper
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(4) Packing method

(4)-1 Example of indicating method (Fig. 16)

Type Name TA78LXXF
Q'ty 1000 pcs
Lot No.

Shape

POSITION OF INDICATION LABEL

(4)-2 Feeding direction (Fig, 17)

o L shall be TE12L.

o R shall be TE12R.

> bbb

N %
et I i bttt I st B
hpeg ! 00 L
| | |
Ly I L
L | Lis =4l
VR Y IS A I S D S )
L L Y
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(Fig. 18)

Leader and empty sections

(5)

LEADER SECTION 300mm MIN.

EMPTY SECTION

100mm MIN.

000 00 00000000 0000000){00000O0CO0O0O0TO

EMPTY SECTION
MORE THAN 10 PITCHES

)/

(-

@l Il Il ol Ial el lal (ol |V DR U U N D NG O W O . -

{
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Scope

This specification provides the requirements for the radial taping package of
TO-92 type three terminal voltage regurator for use in automatic insertion

machine.

Table 1 Package No. and Pin Configuration

Package No. SSIP3-P-A
1. OUTPUT
Positive REG Pin configuration 2. COMMON
123 3. INPUT

Example device No. TA78L05S

Product Naming System

Type of package for shipment is classified by a symbol suffixed to a product
name. The method of classification is as example below.
(This method, however, does not apply to product of which electrical

characteristic differ from the TOSHIBA standard specification.)

[Example]

TA78L05S TPEL

()———————() Indicates the taping specifications.

(1) TOSHIBA's house No.

244



Taping Specificatio

ns

The taping is classified as shown in the table below according to the taping

method and packaging method.

Table 2 Taping Specifications
Taping Packaging
) Classification Classification Packaged Weight

Taping - - ; ; Quantity

Taping in Taping in Ammo Pack (pcs) (8)
spec. forward reverse Fan Fold Reel P

direction direction Box
TPE1l O O 2,000
TPER1 ®) O 2,000
TPE2 O O 3,000

Tape Dimensions

Tape is prepared in dimensions shown in Table 3, Fig. 1 and Fig. 2 using 2

kinds of taping classifications shown in Table 2 as the standard.

Table 3 Tape Dimensions

(Common to Forward & Reverse Directions)

Unit in mm

Item Symbol ¥212:azce Remarks
Body width Al 5.1 MAX.
Body height A 4.7 MAX.
Body thickness 4.1 MAX.
Lead wire diameter d 0.45° MAX.
Lead wire (tape portion) 21 2.5 MIN.
Pitch of component P 12.7+1.0
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Value &

Item Symbol Tolerance Remarks
Feed hole pitch PO 12.7%0.3 1
Hole center to component center P2 6.35+0.4
Lead-to-lead distance F1/F2 Z'ng'g
Component alignment (1) 4h 0+2.0
Component alignment (2) 4P 0+1.0
Tape width W 18.0+1'0
-0.5

Hold-down tape width 1[0] 6.0+0.3

+0.75
Hole position Wl 9-0_0_5
Hold-down tape position W2 0.5 MAX.
Height of component from tape center H 20 MAX.
Lead wire clinch height HO 16.0£0.5
Component height H1 32.25 MAX.
Feed hole diameter DO 4.0%0.2
Total tape thickness t 0.6+0.2 2
Length of snipped lead L1l 11.0 MAX.

Note 1. Accumulated pitch tolerance is +lmm/20 pitch.

2. Board is 0.4+0.lmm in thickness.
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4.1 Taping in forward direction

M

4p

OH

]

Al

————

p—-—

E——

T

————

DO

N

-

P2

r1jF2

PO

IH

BOTTOM VIEW

Fig.l1 Taping in Forward Direction
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4.2 Taping in reverse direction

(
N

Fig.2 Taping in Reverse Direction

247 -



5. Packaging Method

L

5.1 Reel (TPEl, TPER1)

1) Reel dimensions

2) Pull-out polarity

(Name of first-out

electrode) Pull-out direction ~

Fig.3 Winding Method and Dimensions of Reel

Table 4 Pull-out Polarity

direction (TPER1)

TA78L05S
Taping sepc.
SSIP3-P-A
Taping in forward OUTP
direction (TPEl) UTPUT
Taping in reverse INPUT

5.2 Ammo Pack (TPE2)

1) Ammo Pack Method

Remove more than 4 elements.

N \
\\
One row consists
of 25 elements.

/

Remove more than 4 clements.

Fig.4 Ammo Pack Method
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<:> Fold the taping in zigzag for every 25 elements in the tape dimensions

shown in section 4.

(:) Remove more than 4 elements at the begining and ending of the taping.

2) Dimensions of package
* shows a first-out electrode

N 25043 of a leads.
*T = (Example)
330+3 0: Output first-out
&= *0 I: Input first-out
45%3

(Unit in mm)

Fig.5 Ammo Pack

3) Indication of pull-out polarity

(Symbol indication)
Table 5 Indication of Pull-out Polarity

TA78L05S

SSIP3-P-A

Abbreviation

I: Input first-out

0: Output first-out

1249 -



6. Other Standards

6.1 How to splice tape

A tape is cut and spliced with a splicing tape as illustrated below

(when a tape is completed or cut).

[Front side] [Back side]

Cut point Cut point

ra g A i

T T T T [
IR """.'k T

r'o' =000 O io@@@@

1

Splicing tape Splicing tape

Fig.6 How to Splice Tape

6.2 Accuracy of splice

20 pitches

Fig.7 Splicing Accuracy

Dimension of "a'" must be less than 1mm/20 pitches.

6.3 Falling off of element

Falling off of element must be less than 3 continuous elements.
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6.4 Taping element adherent strength test

Leave the taping in normak tempcrature

and humidity for 6 mo

nths.

Item Test Method Performance
Lead wire i) Lateral direction The taping specifica-
strength Y tions must be satis-

[
100g<<:}47 it fied.
U H 20mm
[ L'
(7
Fixed
Apply a load of 100g in the direction
of arrow for 3*1 sec.
ii) Longitudinal direction The taping specifica-
tions must be satis-
100g fied.
§ H 20mm
Fixed
Apply a load of 100g in the direction
of arrow for 3%*1 sec.
Adhesiveness | 1) Strength test More than 500.
/\ Howver, lead wires
Apply a load in \ ! should not shift or
the direction HIE
1 come off.
of arrow. ? \
( Uu“'
L 1
Fixed
jii) Life test

Performance in i)

must be satisficed.
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Scope

This specification provides the requirements for the redial taping package of

T0-92 modify type three terminal voltage requrator for use in automatic insertion

machine.

Table 1 Package No. and Pin Configuration

Package No. SSIP3-P
1. OUTPUT
Positive REG Pin configuration 2. COMMON
123 3. INPUT
Example device No. TA78LO05AP
Package No. SSIP3-P
1. COMMON
Negative REG Pin Configuration 2. INPUT
123 3. OUTPUT
Example device No. TA79L005P

Product Naming System

Type of package for shipment is classified by a symbol suffixed to a product
name. The method of classification is as example below.
(This method, however, does not apply to product of which electrical

characteristics differ from the TOSHIBA standard specification.)

[Example]

TA78LO05AP TPES

() () ———————— C) Indicates the taping specifications.

S (:) TOSHIBA's house No.
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Taping Specifications

The taping is classified as shown in the table below according to the taping

method and packaging method.

Table 2 Taping Specifications

Taping Packaging
Classification Classification Packaged Weight

Taping - - - X Quantity 8

Taping in Taping in Ammo Pack (pcs) (8)
spec. forward reverse Fan Fold Reel P

direction direction Box
TPES5 O O 2,000
TPERS O O 2,000
TPE6 O 2,000

Tape Dimensions

Tape is prepared in dimensions shown in Table 3, Fig. 1 and Fig. 2 using 2

kinds of taping classifications shown in Table 2 as the standard.

Table 3 Tape Dimensions

(Common to Forward & Reverse Directions)

Unit in mm

Value &

Item Symbol Tolerance Remarks
Body width Al 5.1 MAX.
Body height A 8.2 MAX.
Body thickness T 4.1 MAX.
Lead wire diameter d 0.60° MAX.
Lead wire (tape portion) 21 3.5 MIN.
Pitch of component P 12.741.0

-253




Value &

Item Symbol Tolerance Remarks
Feed hole pitch PO 12.7+0.3 1
Hole center to component center P2 6.35+0.4
Lead-to-lead distance F1/F2 Z.ng'g
Component alignment (1) 4h 0+2.0
Component alignment (2) 4P 0+1.0
Tape width W 18.011-0
-0.5

Hold-down tape width WO 6.0:£0.3
Hole position Wl 9.0+0.5
Hold-down tape position W2 0.5 MAX.
Height of component from tape center H 20 MAX.

R . . +0.2
Lead wire clinch height HO 16.3_0 8
Component height H1 32.25 MAX.
Feed hole diameter DO 4.,0%0.2
Total tape thickness t 0.6+0.2 2
Length of snipped lead L1 11.0 MAX.
Center lead wire (tape portion) 22 2.1 TYP.

Note 1. Accumulated pitch tolerance is +Imm/20 pitch.

2, Board is 0.4#0.1mm in thickness.
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4.1 Taping in forward direction

PO

BOTTOM VIEW

Fig.l Taping in Forward Direction

4.2 Taping in reverse direction
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Fig.2 Taping in Reverse Direction
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5. Packaging Method

R

5.1 Reel (TPE5, TPERS) '

1) Reel dimensions

2) Pull-out polarity

(Name of first-out

electrode) Pull-out direction ~al

Fig.3 Winding Method and Dimensions of Reel

Table 4 Pull-out Polarity

TA78LXXXAP TA79LXXXP
Taping spec.
SSIP3-P SSIP3-P
Taping in forward OUTEUT COMMON
direction (TPES5)
Taping in reverse INPUT OUTPUT
direction (TPER5)

5.2 Ammo Pack (TPE6)

1) Ammo Pack Method

Remove more than 4 elements.

One row consists
of 25 elements., \\»

p

Remove more than 4 elements.

Fig.4 Ammo Pack Method
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(:) Fold the taping in zigzag for every 25 elements in the tape dimensions

shown in section 4.

(:) Remove more than 4 elements at the begining and ending of the taping.

2) Dimensions of package

\‘__1,9054;\

* shows a first-out electrode

of

*] = (Ex
335+3
C:>*O
453

Fig.5

(Unit in mm)

Ammo Pack

3) 1Indication of pull-out polarity

(Symbol indication)

Table 5 Indication of Pull-out Polarity

a leads.

ample)

0: Output first-out
I: Input first-out

TA78LXXXAP TA79LXXXP
SSIP3-P SSIP3-P
1 0
Abbreviation
0 C

I: Input first-out
0: Output first-out

C: Common first-out
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6.

Other Standards

6.1 How to splice tape

A tape is cut and spliced with a splicing tape as illustrated below

(when a tape is completed or cut).

[Front side]

Cut point

T T T T T
o L

f’ 5 TG00 00
:

Splicing tape

[Back side]

Cut point

© 000

Splicing tape

Fig.6 How to Splice Tape

6.2 Accuracy of splice

20 pitches

Fig.7 Splicing Accuracy

Dimension of "a" must be less than lmm/20 pitches.

6.3 Falling off of element

Falling off of element must be less than 3 continuous elements.
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6.4 Taping element adherent strength test

Apply a load in

the direction

of arrow. H M

Fixed

(&

e B

Item Test Method Performance
Lead wire i) Lateral direction The taping specifica-
strength T_? tions must be satis-

v
! .
100 e) fied.
g< :
H 20mm
u
Fixed
Apply a load of 100g in the direction
of arrow for 31 sec.
i) Longitudinal direction The taping specifica-
tions must be satis-
100g fied.
{ H 20mm
Fixed
Apply a load of 100g in the direction
of arrow for 31 sec.
Adhesiveness | 1) Strength test More than 500g.

Howver, lead wires
should not shift or

come off,

ji) Life test
Leave the taping in normak temperature

and humidity for 6 months.

Performance in i)

must be satisfied.

259







5. To—-220AB Package
Lead Forming Option
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6. Handling Precautions for

Surface Mounting Device






6.

Mou

6-1 F

NTING METHODS

lat package (FLP)

(1) Mounting methods

(1)-1

(1)-2

The mounting methods that have been so far used for mini mold transistors and
other surface mounting devices are also applicable to mounting Toshiba FLP
Bipolar ICs. Use various mounting methods available selectively according

to purpose.

Method using a soldering iron

Fix FLP IC with flux, adhesives, etc. and solder it using a soldering iron
with a fine pointed end and a solder in 0.5mmé or less at 260°C for 10 sec. or
less and 350°C for 3 sec. or less. This method is not suited for mass pro-

duction and should be restricted to laboratory use or repairs on the circuits.

Reflow soldering method

This is the most general method used for surface mounting device (IC, transis-
tor, diode, resistor, etc.) on substrates and is suited for mass production.
First, coat solder paste on the parts of a substrate where parts are mounted.
When FLP IC is placed on it, IC is fixed with the solder paste. This solder
is then melted and adhered through a temperature-controlled heating device
(heating plate, conveyor type heater, etc.). 210°C~240°C will be an effective
temperature range in this case. This method has a merit that the position
shift caused when solder is melted is automatically corrected. A recommended
temperature profile of the reflow method is shown in Fig. 19.

When the reflow method is used, substrates, etc. must be thoroughly preheated
to remove their thermal strains. Further, when a infrared heater is used, the
utmost care must be taken to temperature control by taking heat absorbing

effect of black resin into consideration.
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Fig. 19 Recommended Temperature Profile for

Reflow Method
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(1)-3 Conductive paste method

This method uses conductive paste instead of solder for
mounting parts. This conductive paste is epoxy resin
with gold or silver mixed. First, coat the paste on the
contact seétion, arrange parts to be mounted, and heat
them at 100°C~150°C for 1~3 hours. Now, the work is
completed.

However, when compared with the soldering method, this
method is inferior in the reliability of adhesion and

it is therefore necessary to perform the work with the

utmost care.
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(2) Cautions for use

In using Toshiba FLP Bipolar ICs, it is necessary not only to observe cautions

for using ordinary DIP Bipolar ICs but also to follow cautions shown below.

(2)-1 Temperature at soldering

ICs are exposed to high temperature when they are soldered. Basically, the
lead section shall be soldered at 260°C for 10 sec. or less or at 350°C for

3 sec. or less in case of the soldering iron method, while atmospheric tem-
perature around the resin surface shall be 240°C for 10 sec. or less and
temperature at the lead section shall be 240°C for 10 sec. or less in case

of the reflow method.

However, if resin is left under high temperature for a long time, its re-
liability may be adversely affected and it is therefore advisable to complete
soldering in a short time as could as possihle to prevent high temperature of
resin.

Further, when an infrared heater is used, temperature may rise locally and

therefore, it should be avoided to apply directly to the resin surface.

(2)-2 Kind of flux and cleaning

Flux in activated rosin composition is generally used for soldering. Whenever
completing the soldering, wash away flux. If it is left, corrosion of leads
or other problems may be caused. Especially, in case of chlorine flux its
reliability can possible be affected adversely by residual chlorine and

therefore, it should be avoided to use this type of flux.

(2)-3 Moisture resistance

FLP IC is generally thin in mold resin and short in a distance from the external
lead to IC chip and therefore, when compared with ordincary DIP IC, there is a
certain difference in threshold values of them in a moisture resistance test.
Therefore, after Toshiba FLP Bipolar IC has been mounted on a printed wiring
board (PWB), it should be avoided to use it in the state where the surface of

IC is exposed directly to the air but the moisture preventive coating should

be applied to IC.
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(2)-4

(2)-5

However, when FLP Bipolar IC is used as a hybrid IC and is enclosed in a
hermetic seal, coating is not required. Further, when it is sealed with resin
after mounted, a resin having small coefficient of thermal expansion should be
selected. However, it is another method to use a viscous resin as a buffer
coat to minimize that effect. In any case, select a resin or coating material

after consulting maker.

Pin-to-pin bridging

FLP IC has a narrower pin-to-pin space than ordinary DIP IC and pin-to-pin
bridging is apt to be caused during soldering. Furthermore, there is the
large possibility for pin-tp-pin short circuitry by adhesion of conductive

dust and it is therefore necessary to carefully check these points.

Lead strength

As the leads of FLP IC are thinner than the leads of ordinary DIP IC and
furthermore, they are formed in L-shape in order to mount on a flat sub-
strate, if they are straightened, their strength may deteriorate.

If they are deformed as bending, tensile, torsional or other stress is

applied, it is more difficult to restore them than DIP IC.
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6-2 Power Mini Package

(1)

(1)-1

(1)-2

(1)-3

(2)

General cautions

The external resin section of Power Mini Package is smaller in size than the
package of conventional equivalent IC and there may be a certain different value
between them in the marginal moisture resistance test.

Therefore, when used in the high temperature and high humidity conditions, it is

necessary to coat the surface and circumference of IC with resin, etc.

Removal of flux after soldered

After Power Mini Package has been soldered on substrate, it is necessary to re-
move adhered flux by a treatment. If flux is left unremoved, the leads can be
corroded by flux components or compound and it is therefore necessary to wash
out residual flux.

Further, avoid to use inorganic flux as it is difficult to wash it away.

Handling of lead formed products

Leads of Power Mini IC among surface mounting devices may be deformed by a small
force as IC itself is small in size. To prevent this, the following cautions

shall be observed:

° Do not directly grasp IC with a bare hand but using a collect or equivalent
jig, mount it on a substrate. Further, this method prevents contamination

(by 0il) on the lead soldered surface and makes it easy to carry out soldering.

o Do not apply a force more than 500g to the resin and lead sections when clean-
ing the PWB. Or the disconnection, improper soldering, etc. of leads may

result.

o Ultrasonic washing of substrates
When cleaning the PWB, avoid ultrasonic washing as could as possible, If it

is unavoidable, wash it for a short time with an ultrasonic of small power.

Cautions for mounting

o Preheating

When mounting Power Mini IC, preheating is needed.

The following preheating methods are available:
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(2)-1 Preheating by heater

Heat to 100~150°C for more than 2 min. with an infrated heater or heating plate.
If temperature rises rapidly (when it rises in a short time), internal chip may

be damaged and therefore, temperature should be raised as gradually as possible.

(2)-2 Lamp heat method

This is a heating method using a parabolic type infrared lamp. Likewise in
(2)-1, avoid rapid temperature raise by adjusting the focus of an infrared lamp,

power, distance, etc.

(2)-3 Other methods

There are available the hot air heating and other methods. Basically, Power
Mini IC shall be preheated under the conditions of 100~150°C for more than 2 min.

as shown in (2)-1, above.

(3) Cautions for soldering
(3)-1 Allowable time and temperature for soldering

The relationship between allowable time and temperature (hot plate, solder) of
soldering is as follows. Conditions shall be set up within the standard. (The

soldering shall be performed according to the reflow method.)

o Power Mini IC
Solder temperature 240°C ..... ve.. within 10 sec.

(However, the preheating process and number of soldering should be set limits
to only one time.

(3)-2 Solder to be used

Use a solder having a low melting point as could as possible. A solder that is
generally used is a 6/3 or 6/4 solder having a melting point of about 190°C.

Further, actual soldering conditions are generally 220°C~240°C for 3~5 sec.

Cautions for Solder Printing

When solder paste is printed according to the metal mask method, use newly compounded
solder as could as possible so that to get the good quality of the finished solder

joint. Further, in this solder printing, print thickness above 200mm is preferred.
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(3)-3

(3)-4

Soldering using soldering iron

When ICs are soldered using a soldering iron, the device cannot be positioned
accurately and damage of package is often caused so this method should there-
fore be restricted to laboratory use or repairs. When a soldering iron is
used, pay attention to the following points:

o Temperature at the iron tip (when soldering) 260°C for 3 sec. or less

° Diameter of the iron tip Imm or less

o The iron tip should not directly touch the resin section.

Relationship among soldering, preheating time and temperature

Relationship among preheating time, soldering time, and temperature is

summarized and shown in Fig. 20.

PREHEAT ING SOLDERING | GRADUAL COOLING (IN AIR)
300
O 20 |
~ s
8200
o
=
< 150 |
3] 130
Z 100 |
[ 3
50 F
0
10 SEC.
ABOVE 2 MIN. |OR LESS

Fig.20 Reflow soldering method
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(4) Power Mini IC (Equivalent to SOT-89)

Shown in Fig. 21 is an outline drawing of Power Mini IC. The resin section is as
small as 2.8mm (length) 4.5mm (width) 1.5mm (thickness) with the fin (Ground
terminal) projected directly to the outside. This IC can be soldered directly to
a substrate and large collector power dissipation can be obtained. This IC is
of flat package type with the three leads arranged on the same edge, and is

easily mountable on a substrate. Fig. 21-(2) also shows its device marking

example.
(UNIT : mm)
4.6 MAX. L6 MAX.
LA T [oazoos —
( Bl - EZ
: g o U
+0.06
0.4_0'05
0.45 +0.06 Device marking (Example)

7 —0.05

Fig.21 Power Mini IC Outline Drawing (equivalent to SOT-89)

Fig. 22 shows the recommended mounting pads. As power dissipation is largely
affected by the area of the fin (Ground) connecting pad, it is advantageous to

take the Ground pad area as wide as possible.

20

I3

Egﬂ_ﬁ:

ol gl o
bk

15 15

F

Fig.22 Recommended mounting pads
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(5) Power dissipation (Pcmax) of Power " 5
X 50 X 0.8 mmt .
Q'TY OF DEVICE: 1P
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is 500mW. However, when mounted on a REFLOW METHOD
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z
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tween power dissipation and pulse width under the transient state is shown in
Fig. 24.
(5)-1 Power Mini IC
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Fig.24 ©Power Dissipation in Transient State
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7-1 Thermal considerations for three-terminal regulator IC

1

(2)

Power dissipation

Power dissipation of 3-terminal regulator IC is given by Expression (1).

Pp=Vin> Ig+ (Vin- VouT) * IouT T ¢ B

Maximum power dissipation and thermal design

Maximum power dissipation (Pp MAX) of 3-terminal regulator IC is given by Ex-
pression (2) and (3) according to total thermal resistance (fja) from the
junction to the ambient (open air) that is decided by ambient temperature (Ta)
in which Power IC is used, maximum junction temperature (Tj MAX) of Power IC,

and radiation condition that will be described below.

pp Max(ra) = LIAXZTA N ¢
ja
Ppy MAX(Tc) = TLE‘;M [ N E:

jc
Then, a path to conduct heat generated in the inside of Power IC to the
ambient is expressed by thermal resistance and thermal capacitance and

in the thermally steady state it can be expressed by the equivalent circuit

shown in Fig. 1

Ty Te

dry P 30 Os

0i: Internal thermal resistance (from the junction to the package (Fin))
fb: External thermal resistance (from the package directly to the ambient)
0s: Thermal resistance of insulator.

fc: Contact thermal resistance (between the fin and the Heatsink)

f0f: Thermal resistance of Heatsink

Fig.l Thermal equivalent circuit

283



Total thermal resistance 0ja from the junction to ambient is given by Expression

(4) from the equivalent circuit in Fig. 1.

Ib(% +0c +0)
bp +0s+ 0c+ 0f

0

ja= 01
TO-92 type regulator generally does not use a heatsink and therefore, 6ja will
becomes as follows:

bja=0i+0p ... ..., e et veer (5)

Therefore, on a data sheet for T0-92 type 3-terminal regulator, maximum power
dissipation at Ta=25°C is listed. However, unless otherwise specified, it shows

a value given by Expression (6) from #ja and Tj MAX given by Expression /5).

Tj MAX - 25 _Tj MAX - 25
fia i +0p

P, MAX(Ta=25°C) =

C

Further, on a data sheet for T0-220 type 3-terminal regulator, maximum power
dissipation at Tc=25°C is listed. This is a value when an infinite heatsink is

used and it will be

Expression (1) will become
0ja=0i=0jc L iveiiiiiniiiiiiiiiieaaas e e, (8)

Therefore, maximum power dissipation of regulator IC in TO-220 shows a value

given by the following expression:

P MAX(Tc=25°C) =3 MAX =25 T3 MAX-25 ... eeee (9)

0ic 61

In view of above, thermal design to satisfy maximum ratings becomes possible

by obtaining maximum allowable power dissipation and actual power consumption.
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SALES SUBSIDIARIES

Toshiba America Electronic Components, Inc.
Irvine Head Office
9775 Toledo Way, Irvine, CA 92718, US A
Tel : (714) 45&2000 Fax: (714) B59-3963

Burlington, MA 01803, U.S A

Tol - (817) 272-4352, 5548 Fax' (617) 272-3089
South Eastern Reglonal Office

Waterford Center 5555, Tnlngln Parkway
Ste 300 Norcross, GA 30092, US A

Tel.: (404) 388-0203 Fax: (404) 368-0075
North Western Office

1220 Midas Way, Sunnyvale. CA 94086, U S A
Tel - (408) 737-9844 Fax' (408) 737-9905
ASIC Marketing Otfice

1220 Midas Way, Sunnyvale. CA 94086, U S A
Tel ' (408) 733-3223 Fax: (408) 733-4539
South Western Regional Oftice

15621 Redhill Ave , Suus 205

Tustin, CA 92680, U S

Tel ' (714) 259-0368 Fax (714) 259-9439
Central Area Office

One Parkway North, Suite 500, Deertield,
IL 60015-2547, U.S.A

Tel.: (708) 945-1500 Fax: (708) 945-1044
South Central Regional Office

777 East Campbell Rd . Suite 650.
Richardson. TX 75081, U S A

Tel (214) 480-0470 Fax (214) 235-4114
Fishkill Sales Office

RR 1 Box 6E. Windsor Park

Fishkill. NY 12524, US A

Tel  (914) 896-6500 Fax' (914) 297-6851
Boca Raton Sales Office

1200 N Federal Highway Sutte 407,

Boca Raton, FL 33432. US A

Tel | (305) 394-3004 Fax (305) 394-3006
Detroit Office

1000 Prudential Town Center. Suite 2160.
Southtield, Mi 48075, U S A

Tel (313) 827-7700 Fax (313) 827-4444
Portiand Field Office

1700 NW 167 Place. Suite 240
Beavertown. OR 97006. U S A

Tel ' (503) 629-0818 Fax (503) 629-0827
Mariton Fleld Otfice

One Greentree Center. Suite 201

Mariton. NJ 08053 U S A

Tel (609) 985-3737 Fax (609) 596-8359

Toshiba Electronics Europe GmbH
Dusseidort Head Office
Hansaallee 181, 4000 Disseidorf 11,

F.R. Germany
Tel (02"]52960 Fax: (0211) 5296-400
Telex: 8582685
Liaison Offices
Bad
EMtinger Str. 61

D-7250 Leonberg. F R Germany

Tel - (07152) 21061-66 Fax (07152) 27658
Telex 7245706

Munchen: Buro Munchen Arabeliastr. 33/v
8000 Munchen 81, F.R. Germany

Tel © (089) 928091-0 Fax: (89-9280942
Telex 5-212363

Toshiba Electronics (UK) Limited
Riverside Way, Camberley.
Surrey GU 15 3YA, UK
Tel  0276-694600 Fax' 0276-691583

Toshiba Electronics Scandinavia AB
Gustavslundsvagen 141, 4th Floor
S-161 15 Bromma, Sweden
Tel 46-8-704 0900 Fax 46-8-80 8459
Telex 14169 TSBSTK S
(Mailing Address P O Box 15031
S:161 15 Bromma Sweden)

Toshiba Electronics France SARL

Immeuble Robert Schumann. 3 Rue de Rome.
93561 Rosny-Sous-Bots Cedex

Tel (1)48 94 20 20 Fax (1) 48 94 51 15
Teles' 232 030

Toshiba Electronics Italiana S.R.L.
Centro Direzionale Colleon Palazzo Orione-
Ingresso 3 (3° Piano) 20041 Agrate
Bnanza (leano] Ilaly
Tet Fax 039-638892
Telex 326423 SIAVBC

Toshiba Electronics Espafia, S.
Torres Heron Plaza Colon No 2 Tolve 1
Planta 6-Pte-2
28046 Madrid. Spain
Tel (1) 53-25-846 Fax (1) 41-91-266
Telex 44672 TOSHE (E)

__ ]

Toshiba Electronics Taiwan Corp.
Taipei Head Oftice
8F, Min Sheng Chan-kwo Building, 348-350 Min Sheng
East Road Taipei, Taiwan
Tel - 02-502-9641 Fax' 02-503-7964
Telex 26874 TETTP
Kaohslung Office
16F-A Chung-Cheng Building
No 2 Chu heng 3rd. 80027, Kaohsiung
Tel ' (07) 241-0826 Fax: (07) 282-7446

Toshiba Electronics Asia, Ltd.
Hong Kong Head Oftis
10th Floor, Sun Plaza,
Kowloon, Hong Kong
Tel. 3-721-6111 Fax: 3-739-8969
Telex: 38501 TSBEH HX
Seoul Branch Office
Room 1061, Chamber Building, 45, 4-KA
Namdaemun-Ro, Chung-Ku, Seoul, Korea
Tel (2) 757-2472~4 Fax: (2) 757-2475
Singapore Branch Office
460 Aloxanar- Road #2100, PSA Building,
Singapore 05
Tel : 278 5252 Fax: 271 5155
Shanghai Branch Ottice
Room 2612 26F, Rui Jin Building,

205 Mao Ming South Road, snmgnm China

Tel | 86-21- 4334077 86-21-433413

Fax 86-21-4333928

Bangkok Office

B8/F, Tha: Wah Tower, 21/20 South Sathorn Road,
Tungmahamek, Yannawa, Bangkok 10120, Thailand
Tel (2) 240-9447 Fax: (2) 240-9446

anton Road, Tsimshatsui,

Séo Paulo:
Toshiba Brasileira Representacoes Ltda.
Av . Paulista, 807. 21 Andar Cjto 2106.
Cerqueira Cesar.
Cep 01311-Sdo Paulo-S P -Brasil
Tel 283-4511. 4714, 4964 Fax (11) 251-4104

OVERSEAS OFFICES

Beljing:
Toshiba Corporation Beljing Office
Room 1622/1624 Beijing Hotel. Dong Chang An Jie
Beyjing. The People's Republic of China
Tel - (01)55-4179, 4768 Fax: (01)513-7019
Telex' 22807 TOSPK CN Cable' TOSHIBA PEKING

Guangzhou:
Toshiba Corporation Guangzhou Office
Room 1161-1162 China Hotel, Office Tower, Liu Hua, Lu,
Guangzhou. The People's Republic of China
Tel.: (020677420, 677800
Fax: (020)67-7427 Telex: 44585 TSBGZ CN
Cable TOSHIBA GUANGZHOU

Toshiba America Electronic Components, Inc.
Microelectronics Center
1220, Midas Way, Sunnyvale, CA 94086. U S A
Tel ' (408) 739-0560 Fax (408) 746-0577
Telex: 346378

Toshiba Display Devices Inc.
Westinghouse Circle. Horseheads. New York
14845, US A
Tel (607) 796-3500 Fax (607) 796-3564

MANUFACTURING SUBSIDIARIES AND JOINT VENTURES

Industria Mexicana Toshiba, S.A.
Calzada de Guadalupe, No. 303, Cuatitian,
Edo de Mexico. Mexico
Tel  5-65-00-88 Telex: 017-72-560
Cable: Toshiba Mexico

Toshiba Semiconductor G.m.b.H.
Grotrian-Steinweg Str 10, 3300
Braunschweig, F R Germany
Tel - (0531) 31-0060 Fax (0531) 31006139
Telex: 952368 TSCD

Toshiba Electronics Malaysia Sdn. Bhd.
42057 Telok Panglima, Grang, 15KM Klang-Banting
Road, Kuala Langat Selangor, Malaysia
Tel ' 03-352-6001-7 Fax: 03-352-6139
Telex: TOEL MA 39506
Penang Branch Office
Lot 2.08 2nd Fioor, Wisma Chocolate Products,
41 Adoo Sittle Lane Panany 10400, Malaysia
Tel.' 04-368523, 04-368529 Fax 04-368515
Kuala Lumpur Branch Offic
6th Floor, Main Tower Block, WI!M& Mcis, Jalan Barat
46200 Petaling Jaya, Malaysia
Tel.: 03-7563561 Fax: 03-7565409

Toshiba Display Devices (Thailand) Co.
201 Vibhavadee Rangist Road, Lmyno Subdmncl

hen District, Bangkok
Tel - (2)513-4260 Fax: (2)513-4260
9001

The information in this guide has been carefully checked and 1s believed 1o be reliable. however
no responsiiity can be assumed for inaccuracies that may not have been caught
All information 1n this guide 1S subject to change without prior notice Futhermore
Toshiba cannol assume responsibility for the use of any license under the patent nghts of Toshiba or any third parties.

The products described in this document contain slrategrc products subsect to COCOM regulations
They should not be exported without from the
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INTERNATIONAL OPERATIONS—ELECTRONIC COMPONENTS
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Tel.: (03)457-3495 Fax: (03) 451-0576 Telex: J22587
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