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0.5A THREE TERMINAL POSITIVE VOLTAGE REGULATORS Unit in mm
5V, 6V, 8V, 9v, 10v, 12v, 15v, 18V, 20V, 24V 9 10.3MAX. #3614 0.2

_3]_1

The TA78M00 series of fixed-voltage monolithic

6. 7MAX.

integrated circuit voltage regulators is designed

15.3MAX.

for a wide range of applications. These regulators

employ internal current-limitting, thermal-shutdown : )}

and safe-area compensation, making them esséntially

indestructible. One of these regulators can driver

up to 0.5A of output current. 0.76

5.6MAX
-
(%]
13.0MTN.

o] 2.54 2.54

Suitable for C-MOS, TTL and the other Digital IC's 3 -y

1.32MAX.

| @ T §
i oo on o + |
Power Supply. ! fff%ilhgﬁgf}*ggggf 15
. A
. Output Current in Excess of 0.5A ©
o
Internal Thermal Overload Protection 1. INPUT
Internal Short Circuit Current Limiting & OUTPUT
3. GND (CASE)
. Package in the Plastic Case TO-220AB TEDEC TO- 220AB
KIAJ SC-46
TOSHIBA T3A-P

MAXIMUM RATINGS (Ta=25°C) Mounting Kit No. AC75

CHARACTERISTIC SYMBOL RATING UNIT
TA78MO5P
TA78M0O6P
TA78M08P
Input Voltage TA78M0O9P VIN 35 v
TA78M10P
TA78M12P
TA78M15P
TA78M18P
Input Voltage TA78M20P VIN 40 \Y
TA78M24P
Power Dissipation Pp 1.49 W
Power Dissipation (Tc=25°C) Pp 20.8
Crerat e e K
Storage Temperature Range Tstg -55~150 °C
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TA78MO5P —TA78M24P

EQUIVALENT CIRCUIT
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TA78MO5P ~ TA78M24P

ELECTRICAL CHARACTERISTICS
(VIN=10V, IoyuT=350mA, 0°C=Tj=125°C, Crn=0.33uF, Couyr=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 \
TV VINS 25V _ 4 | 100
T =200mA
Line Regulation Reg.Line 1 |Tj=25°C OuT mV
8V ZVIN =25V _ 2 50
IoyuT=200mA
Load Regulation Reg.Load 1 {Tj=25°C omA = Toyt = 500mA - 25 100 mV
5mA = I10UT < 200mA - 10 50
Output Voltage VouT 1 V= Vin =20V 4.75 - 5.25 v
SmA = IoyT = 350mA
Quiescent Current IB 1 [Tj=25°C - 4.5 8.0 | mA
Quiescent Line 4IBT 1 |8V=VIN=25V, loyT=200mA - - 0.8 mA
Current Change Load 11RO 1 |5mA =IouT<-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 VIN=18V
Short Circuit . hcon _ _
coorent Limit Isc 1 1T§=25°C, VIN=35V - 300 mA
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - v
Average Temperature mv/
Coefficient Output TCcvo 1 {IguTr=>5mA - -1.0 -
deg
Voltage
Long-Term Stability |sVour/Jt | 1 - - 20 V71
g ity pvour/dt | L4 KHrs
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78M05P ~ TA78M24P

ELECTRICAL CHARACTERISTICS
(VIN=11V, IouT=350mA, 0°C<Tj<=125°C, CIN=0.33uF, CoyT=0.1uF, unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX. |UNIT
CUIT
Output Voltage VOUT 1 |Tj=25°C 5.75 6.0 |6.25 v
8V S VIN =25V
_ - 4 100
LouT=200mA
Line Regulation Reg.Line 1 [Tj=25°C mvV
9V LVIy= 25V _ 5 5o
IouT=200mA
< -
Load Regulation Reg.Load 1 [Tj=25°C mA = Toyr < 500mA 25 120 mv
5mA < IopT= 200mA - 10 | 60
8=V <21V
Output Voltage vVouT 1 VeVin= 5.7 - 6.3 \
5mA = IQUT = 350mA
Quiescent Current 1B 1 |rj=25°C - 4.5 8.0 | mA
Quiescent Line 41g1 1 [9V=VIiN= 25V, IguT=200mA - - 0.8 A
Current Change 'y 41 s1go 1 |5mA SIours 350mA - ~ 1 o.s
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz=f <100kHz - 55 220 uv
£f=120H I =10
Ripple Rejection RR 3 #, tOUuT OmA 59 66 - dB
V< Viy =19V
Short Circuit : _hco _
Current Limit Isc 1 |Tj=25°C, VIN=35V - 270 - mA
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - v
Average Temperature mv/
Coefficient Output Tcvo 1 |[IoyT=5mA - -1.0 -
deg
Voltage
o mv/1.0
Long Term Stability 4vVoyr/4t 1 - - 24 [ iie
Peak Output Current Imax 1 [Tj=25°C - 700 - mA
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TA78M05P ~ TA78M24P

ELECTRICAL CHARACTERISTICS
(VIN=14V, Ioyr=350mA, 0°C<Tj=125°C, CyN=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 7.7 8.0 8.3 v
10. =2
0.5VEVIN= 25V _ 5 100
IpyT=200mA
Line Regulation Reg.Line 1 |Tj=25°C mV
1IV=VINS=2
=VIN 5v B 3 50
IoyT=200mA
< = -
Load Regulation Reg.Load 1 |Tj=25°C SmA =Toyt =500ma 26 160 mv
SmA = IgyT = 200mA - 10 80
10.5v=viy =2
Output Voltage vVouT 1 0.5V =VIN v 7.6 -~ 8.4 v
5mA = IgyT = 350mA
Quiescent Current Iy 1 [Tj=25°C - 4.6 8.0 [ mA
Quiescent Line 41IBI 1 [10.5VEVINE 25V, IpyT=200mA - - 0.8 A
Current Change | | 4| 41po 1 [5mA =Iout < 350mA - - | o.s
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz=f =100kHz - 60 | 250 | uv
£f=120H I =100mA
Ripple Rejection RR 3 Oz, Loyt s6 | 63| - | aB
11.5VsViy=.21.5V
Short Circuit i _oco _
Current Limit Isc 1 1Tj=25°C, VIiN=35V 250 mA
Dropout Voltage Vp 1 [Ta=25°C - 1.7 - \Y
Average Temperature mv/
Coefficient Output Tcvo 1 |ToyTr=5mA - -1.0 - de
Voltage g
Long Term Stability 4Voyt/dt 1 - - 32 m‘[él{hl‘g
Peak Output Current Imax 1 [Tj=25°C - 700 - mA

—443—

This Material Copyrighted By Its Respective Manufacturer



This Materi al

TA78MO05P ~ TA78M24P

ELECTRICAL CHARACTERISTICS
(ViN=15V, IoyT=350mA, 0°C=Tj=125°C, Cin=0.33uF, Coyr=0.1luF,

unless otherwise noted)

Copyrighted By Its Respective Mnufacturer

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 iTj=25°C 8.64 | 9.0 {9.36 \
11.5V= VIN= 26V _ 5 100
. . . < _ocon | LOUT=200mA
Line Regulation Reg.Line 1 |Tj=25°C mV
13vs =
3 VIN =26V _ 3 50
ToyT=200mA
Load Regulation Reg.Load 1 |Tj=25°C smA =IouT = 500mA - 26 180 mV
SmA = LoyT < 200mA - 10 90
11.5V=Vypn 2
Output Voltage VouT 1 =Vin=24V 8.55 - 9.45 v
5mA < IoyT =-350mA
Quiescent Current 1B 1 |Tj=25°C - 4.6 8.0 | mA
Quiescent Line 4181 1 [12V=VIN £26.5V, IguyT=200mA - - 0.8 oA
Current Change | | 4| s1po 1 [5mA = IouT =-350mA - - | o.s
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz=f = 100kHz - 60 270 uv
£=120H I =100mA
Ripple Rejection RR 3 Z, touT 56 63 - dB
12.5V <Vyy =225V
Short Circuit . _nco _
oorent Linit Isc 1 |Tj=25°C, ViN=35V - 250 - mA
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - \Y
Average Temperature v/
Coefficient Output TCvo 1 |Ioyr=>5mA - -1.0 -
deg
Voltage
Long Term Stability |Voup/dt | 1 - - 36 [U71-
g ler ability ouT KHrs
Peak Output Current Tmax 1 |Tj=25°C - 700 - mA
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TA78MOSP ~ TA78M24P

ELECTRICAL CHARACTERISTICS

(Vin=16V, Ioyr=350mA, 0°C=Tj=125°C, CiN=0.33uF, CoyT=0.1uF, unless otherwise noted)

This Materia

TEST
CHARACTERISTIC SYBMOL |CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C 9.6 |10.0 [10.4 \Y
2.5V <2
12.5V=VIN= 28V B 6 100
I =200mA
Line Regulation Reg.Line| 1 |Tj=25°C out mV
14Ve < 28V
=VIN=28 - 3| so
IoyT=200mA
Load Regulation Reg.Line 1 |Tj=25°C mA = 1ouT = 500mA " 26 200 mV
SmA S ToUT 5 200mA - 10 | 100
12.5VEViN=.25V
Output Voltage VoUT 1 =VIN: 9.5 - |10.5 v
5mA = ToyT = 350mA
Quiescent Current IB 1 {Tj=25°C - 4.7 8.0 | mA
Quiescent Line 4IBT 1 |12.5V=ViN=-28V, Iour=200mA - - 0.8 A
Current Change Load 11B0 1 [5ma = 1ouT = 350mA _ _ 0.5
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz=f =.100kHz - 65 280 uv
f=120H I =100mA
Ripple Rejection RR 3 z> SOUT 55 62 - dB
13.5VeVIN ©=23.5V
Short Circuit i _ncopq _ _ _
Current Limit Igc 1 |Tj=25°C, Vin=35V 245 mA
Dropout Voltage Vp 1 [Ta=25°C - 1.7 - v
Average Temperature mv/
Coefficient Output Tcvo 1 |[IoyT=5mA - -1.0 -
deg
Voltage
Long Term Stability |[4Vgup/dt 1 - - 40 PV/I.
ouT KHrs
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78MO05P ~ TA78M24P

ELECTRICAL CHARACTERISTICS
(ViN=19V, Ipoyr=350mA, 0°C=Tj=125°C, CyN=0.33pF, Couyr=0.l1uF, unless otherwise noted)

This Materi al

Copyrighted By Its Respective Mnufacturer

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX. |UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 11.5 {12.0 {12.5 | v
14.5VE=VIN =30V
- 7 100
. IoyuT=200mA
Line Regulation Reg.Line 1 [Tj=25°C mV
lev=v =30V
N =30 - 3] 50
IoyT=200mA
= = -
Load Regulation Reg.Load 1 |Tj=25°C SmA =IouT = 500mA 27 240 mV
5mA =IoyT = 200mA - 10 210
0 Vol v p|MEoYEVING-27Y 11.4 12.6 | v
tput t. . el .
utput Yoltage our SmA = TouT= 350mA
Quiescent Current Iy 1 |Tj=25°C - 4.8 8.0 | mA
Quiescent Line 41IRT 1 [14.5V=VIyN =30V, IgyT=200mA - - 0.8 oA
Current Change T 41 4180 1 {5mA=IouT=350mA - - | o.5
Output Noise Voltage VNO 2 [Ta=25°C, 10Hz=f = 100kHz - 70 | 300 | wv
= I =100mA
Ripple Rejection RR 3 f=120Hz, Loyt 55 62 - dB
15V=VIN =35V
Short Circuit i_ngo - _ _
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 Output Tcvo 1 {Igyur=>5mA - -1.0 -
deg
Voltage
Long Term Stability [|4Vgyp/Jt 1 _ _ 48 m\éé%SC
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78MO05P ~ TA78M24P

ELECTRICAL CHARACTERISTICS

(ViN=23V, IppT=350mA, 0°C=Tj= 125°C, CyN=0.33uF, Coyr=0.1uF, unless otherwise noted)

This Materi al

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX. JUNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 14.4 |15.0 |15.6 v
= =
17.5V=ViN S 30V B s | 100
I =200mA
Line Regulation Reg.Line| 1 |rj=25°c |-9UF mv
20V= =
OV=VINs 30V _ o | so
IoyT=200mA
- = N
Load Regulation Reg.Load 1 |Tj=25°C oma =Toyt = 500mA 27 300 mV
5mA = Ioyr = 200mA - 10 | 150
17.5v= =
Output Voltage Vout 1 7. SV=VIN=30V 14.25 - 15.75 \
5mA = IouT < 350mA
Quiescent Current Ig 1 [Tj=25°C - 4.8 8.0 | mA
Quiescent Line 41IRT 1 |18.5V=VIN=30V, Ioyr=200mA - - 0.8 mA
Current Change | 4| 4150 1 |5mA = Iy =350mA - - 1 o0.5
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz= f = 100kHz - 80 450 | uv
Ripple Rejection RR 3 [f=120Hz, Ioyr=100mA 54 61 - dB
18.5V= VN < 28,5V
Short Circuit 9o = — -
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 Output Tcvo 1 |Ipyr=5mA - -1.0 -
deg
Voltage
I mv/I.0
Long Term Stability MVoyut/4t - - 60 | KHrs
Peak OQutput Current Imax Tj=25°C - 700 - mA
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TA78MOSP ~ TA78M24P

ELECTRICAL CHARACTERISTICS
(VIN=27V, IouT=350mA, 0°C=Tj=125°C, CyN=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 v
21V=ViN =33V _ 9 100
IoyT=200mA
Line Regulation Reg.Line 1 [Tj=25°C mV
26V EVINE 33V ~ s | s
IoyuT=200mA
S = -
Load Regulation Reg.Load 1 |Tj=25°C smA =Toyr = 500mA i 360 mV
5SmA = IpyT <= 200mA - 10 180
21vev =33V
Output Voltage VouT 1 =vin=3 17.1 - 18.9 \
5mA = 1oyT = 350mA
Quiescent Current Ip 1 |Tj=25°C - 4.8 8.0 | mA
Quiescent Line JIBT 1 |21V=VIN=33V, IgyT=200mA - - 0.8 mA
Current Change | 4 | s1po 1 |5mA =Ioy= 350mA - -l o.s
Output Noise Voltage VNO 2 [Ta=25°C, 1O0Hz=f =100kHz - 90 | 490 | wuv
£f=120H I =100mA
Ripple Rejection RR 3 z, ~outr 53 60 - dB
22VEVIN S 32V
Short Circuit s_9co -
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 Output Tcvo 1 [IoyT=5mA = -1.0 . de
Voltage 8
Long Term Stability 4VoyT/ 4t 1 - - 72 mg{h%so
Peak Output Current Tmax 1 [Tj=25°C - 700 - mA
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TA78MO5P — TA78M24P

ELECTRICAL CHARACTERISTICS
(VIN=29V, Ioyr=350mA, 0°C=Tj=125°C, CIN=0.33uF, Couyr=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=Viy =35V ~ 10| 100
IoyT=200mA
Line Regulation Reg.Line| 1 |Tj=25°C mV
4V < =
2 VIN =35V _ 6 50
Toyr=200mA
= = -
Load Regulation Reg.Load 1 |Tj=25°C SmA =10UT =500ma 28 400 mV
5mA =1gyT = 200mA - 10 200
23V=ViN=
Output Voltage VouT 1 [BVEVINE3SY 19.0 | - 21,0 v
5mA>IOUT>350mA
Quiescent Current IB 1 |Tj=25°C - 4.9 8.0 | mA
Quiescent Line 41IBI 1 |23V=VIN=35V, IgyTr=200mA - - 0.8 mA
Current Change Iy 4 | 41mo 1 [smA= Ioyr =350mA - - T o
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz <f <100kHz ~ 95 540 uv
=120H =10
Ripple Rejection RR 3 £ 2, Tour=100mA 53 60 - dB
24V SV g = 34V
Short Circuit i_9co - - -
e Isc 1 |Tj=25°C, VIn=35V 240 mA
Dropout Voltage Vp 1 [Ta=25°C - 1.7 - \Y
Average Temperature mv/
Coefficient Output TCvo 1 {IoyT=5mA - -1.0 - de
Voltage g
Long Term Stability [|4Vgyr/4t 1 - - 80 mx}/h%s
Peak Output Current Imax 1 |Tj=25°C - 700 - mA
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TA78M05P — TA78M24P

ELECTRICAL CHARACTERISTICS
(ViN=33V, Igut=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 23.0 [24.0 [25.0 v
< =
27V Vi <38V ~ | 100
IoyT=200mA
Line Regulation Reg.Line 1 [Tj=25°C mV
28V= = 38v
8V=ViNy=3 _ 7 50
IoyT=200mA
Load Regulation Reg.Load 1 [Tj=25°C omA =IoyT = 500mA _ 30 | 480 mV
5mA =I1gyT = 200mA - 10 240
Output Voltage VouT 1 |27VEVINS38Y 22.8 | - f25.2| v
SmA % IOUT;’-ESOmA
Quiescent Current Iy 1 |Tj=25°C - 5.0 8.0 | mA
Quiescent Line 4IBT 1 |27V VIN =38V, IoyT=200mA - - 0.8 A
Current Change 1y 4 410 1 [5mA= IoyuT = 350mA - - 0.5
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz = f =100kHz - 115 650 nY
f=120H I =100mA
Ripple Rejection RR 3 z, ~ouT so| s7| - | aB
28V Vg < 38V
Short Circuit c_nco _ ,
Current Limit Isc 1 |Tj=25°C, VIinN=35V - 240 mA
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - \Y
Average Temperature mv/
Coefficient Output Tcvo 1 [IgyT=>5mA - -1.0 - de
Voltage g
s . mvV/1.
Long Term Stability 4VoytT/4t 1 - - 96 | KHrs
Peak Output Current Imax 1 {Tj=25°C - 700 - mA

- 450—

This Material Copyrighted By Its Respective Manufacturer



TA78MOS5P — TA78M24P

TEST CIRCUIT 1 / STANDARD APPLICATION

VIN© — Vour

Tout

Q.1 uF

033 ur

Ry,

TEST CIRCUIT 2 VNO

NOISE
~ ] s
kA/ {1 FILTER METER
) - 10Hz ~ ]
% I 100kHz “'I"
kol
| —
Vi 7 TS Q’Q
Vaad
TEST CIRCUIT 3 R.R.
ei =1Vp-p 0<.30cm ¢
f=120Hz g'—- O8CILLOSCOPE
i
() I O NABELEE
() NS R %28 B i T Bl
. TLEN ) [
3 El
vy = = T
1 4 g 3 g Io
ei
RR = 20fog — (dB)
. eO
Vead
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TA78MO05P ~ TA78M24P

FREE - AIR TEMPERATURE
DISSIPATION DERATING CURVE
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TA78M05P ~ TA78M24P
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TA78MO5P ~ TA78M24P

APPLICATION CIRCUITS

(1) VOLTAGE BOOST REGULATOR

(a) Voltage boost by use of zener diode

Vin & O Vout
2T S w2
7 =] | ~ A
1
z YE
r rr 7 rr
Vour=VouTt(1c)+Vz
(b) Voltage boost by use of resistor
Vin 00— ? -0 Vout
TATEMXXD
% T L3 4%
o T T’g 5&3
‘<
nL mr T

R2
Vour=Vour(1c) (1 + ﬁi’ + R2-1B

(¢) Adjustable output regulator

Vin O—

Ry

_ Vout(10)

TA7BMXXF

0.33nF
1
b

Ry Ry

TA7H538T '8

R2
Vour=VouT (1¢) (1 + gf)
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TA78MOS5P — TA78M24P

(2) CURRENT BOOST VOLTAGE REGULATOR
Heat sink is needed for Q1

Rlé;_XEEl_
ay IB MAX

Vin O—
Ry where,

Vour : :
TA7TEMXXE OUT VBEL : Vg of external

I

(3) SHORT-CIRCUIT PROTECTION

transistor QJ].

0.33uF

IR MAX : Quiescent current of IC.

VBE2
Rge =
SC ISC
Vour where,
TA7EMX XD Is¢c : Short-circuit current

(4) NEGATIVE REGULATOR

=

+Vour
TA7BMXXP .

N+
+—
0.33uk
—
O.law

—O ~Vour
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(5) POSITIVE AND NEGATIVE REGULATOR
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(6) CURRENT REGULATOR

TA7BMXXTD Vour

o
T =— 1
ouT R B
(T)
- O Iput

O0.32uF
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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 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.

Vin ? TAY8MOOP Vour
SERI S

Input surge vy
protecting

diode.

—457—

This Material Copyrighted By Its Respective Manufacturer



TA78M05P — TA78M24P

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

and to reduce the junction temperature as a result.

Rap Vin’
ViN © A ' TA78MO0OD |——=
Varr  Ig
GERIRS QT OuT
.
TR

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

Pp = (VIN'-Vour) - Iour+Vin' * T8
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 Rgp, design with margin should be made by
making reference to the following equation.

VIN - VIN'
“Iout + 1

Rsp =
(4) 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.

(5) 1Installation 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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(a) 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
TO-220AB TA78MOOP bkg - om 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'.

(b) Silicon grease

When a circuit not exceeding maximum rating is designed, it is to be desired
that the grease should be used if possible. TIf 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.

(¢c) 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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