















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PIIRLE o4

CS-0040

Q2 Q2 Q1 YOKE +Vg GND @1 YOKE SYNC.
EMITTER BASE EMITTER Q1 Q2 BASE INPUT
R LI
COLLECTOR

Fig. 11 - Typical application circuit for 12" to 17" (110°, 20 mm neck) B & W TV sets

O.Vs=25Y
(<] J- c:i -———l 7 P
0.1uF 100,F |30V TABS -
s 4

1"
SYNC INPUT 000 LF/ 16V
o————{°® TDA1270
10
9
i YOKE
(3 7 2 9n
1 A [Frequency 17.5mH
1ookn | Rie 1 vt
TSown Pay(ooxn) )
Height -
*R2 R10*
s=C2e 220K0)] 470 m=CE
0.5pF ka
0 s-ton3
wte ¥ Tolerance 5%




Typical performance of circuit in fig. 11

ls Supply current

tay Flyback time

Iy Maximum scanning current (peak to peak)
V, Operating supply voltage

Piot TDA 1270 power dissipation

110
0.8
0.9
23 to 27
2.4

For safe working up to T, = 50 °C a heatsink of Ry, = 30 °C/W is required and each tab
of the TDA 1270 must be soldered to 1 cm?2 copper area of the printed circuit board.

Fig. 12 - P.C. board and component layout for the circuit of fig. 11 (1:1 scale)

O

+ Vs

o}

o

O

P

GND YOKE YOKE SYNC. GND

CS-0041
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Fig. 13 shows an output stage employing two NPN power transistors and a service switch
that stops the vertical deflection during convergence adjustment.

For a more detailed description of the TDA 1270 and related performance refer to SGS-
ATES Application Note N. 129.

Fig. 13 - Vertical deflection circuit employing two NPN power output transistors

—+Vg=32V

04 pF 100uF
35V

Q3
BD663 or BD 437
TABS

to
SYNC INPUT p—O ¢ Correction
O———F— Circuit

o

Q2

YOKE
BD663
orG 3.250
BD438[ 3-5mH

c9
Tooopp/zov

R11
0.330Q

J_ ) i % Tol 5
& g:/ri\;lcche olerance d% S-101411
+12vO—O
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Fig. 14 - Vertical deflection circuit for large screen colour TV employing the integrated
darlington pair TDA 1410

e
= 100uF i .,
35V

Tabs
o

Vs

—O

TDA
SYNC.INPUT 8

1270
9
€ |7 [ R7
22kn
R1
il P2
ks;? 100
1 k0
100kQ) Height
Hold R2 A RY
cs8
c3 150
TOJSPF Kk T4-7PF E]cmn

S$-1188

Typical performance of circuit in fig. 14
(Vs =30V; Ry =3.25%; Ly, =3.5 mH)

Is Supply current 0.5 A
tay Flyback time 0.8 ms
Vs Operating supply voltage 28 to 36 \"
Piot TDA 1270 power dissipation 0.5 w
Piot TDA 1410 power dissipation 1 w
Rin case-amp  Thermal resistance of TDA 1410 heatsink 6 °C/W

MOUNTING INSTRUCTION

The junction to ambient thermal resistance of the TDA 1270 can be reduced by soldering
the tabs to a suitable copper area of the printed circuit board (fig. 15) or to an external
heatsink (fig. 16). }

Fig. 17 gives the maximum power that can be dissipated (for T,,, = 55 and 70 °C) as a func-
tion of the side “s” of two equal square copper areas having a thickness of 35 u (1.4 mil).
During soldering the tab temperature must not exceed 260 °C and the soldering time must
not be longer than 12 seconds. ‘

The external heatsink or printed circuit copper area must be connected to electrical ground.
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Fig. 15 - Example of P.C.board copper
area used as heatsink

COPPER AREA 35p THICKNESS

s-1119
P.C.BOARD

Fig.17 - Maximum power dissipation
and junction-ambient ther-

" n

mal resistance vs. “s

G-1478/1

Ptot Rth
(W) <‘
8 80
N
) 60
AN
Rip j-amb
~
~
4 S 40
]
Ptot (TlmP =55%C) | e
2 =t t—+— 20
ot fﬁ | | |
=Py o (Ta pp 270°C)
it T
BRI 0
0 10 20 30 40 s (mm)

Fig. 16 - Example of TDA 1270 with
external heatsink

HEATSINK
Rth = 30°C/W

$-0288/1

Fig. 18 - Maximum allowable power

dissipation versus ambient
temperature
G-1479/1
Ptot
(W)
5
N\
A ;,,% \
e \z
4 ‘7)\‘9 -
Y \‘7:
Z.
3 %k/ \>
G Z
N\ "
2 D}‘{’c ®
— ‘e — P,
e NSNS
1 1 vd‘%%*
N
0 1 H

100 150 Ty p(°C)
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LINEAR INTEGRATED GIRCUIT

5V VOLTAGE REGULATOR

OUTPUT CURRENT > 600 mA

TIGHT TOLERANCE for OUTPUT VOLTAGE
LOAD REGULATION LESS THAN 1%
RIPPLE REJECTION 60 dB TYPICAL

LOW OUTPUT IMPEDANCE

EXCELLENT TRANSIENT RESPONSE

HIGH TEMPERATURE STABILITY

The TDA 1405 is a silicon monolithic voltage regulator in_Jedec,TO-126 plastic package
which can supply more than 600 mA. It incorporates the following functions:

— internal overload protection

— short-circuit protection

The TDA 1405 can be used for voltage regulation in consumer applications.

ABSOLUTE MAXIMUM RATINGS

v, Input supply voltage 20 V
Pot Total power dissipation at T, £25°C 125 W
at T, £25°C 14 W
— Tage T;  Storage and junction temperature -55 to 150 °C
Top Operating temperature | 0to 70 °C
MECHANICAL DATA Dimensions in mm
Pin 3 connected to metal part of mounting surface
2 8,
| ,
M - L)
N & ®
1R e S ]
: t\\\\‘\‘\{% 3 ! )
1 1 ] _.,w.r _‘,_;iT
i Tk K
| 3 i i i o~ a
g "“E h] % , 0
0gmax 1.2 23] | - coos
ol 05 &

“ T0-126.(SOT-32)

{1) Within this region the cross- section of the leads s uncontrolled
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TEST CIRCUIT with output characteristic

Y Axis
oscilloscope
O- TDA1405 ?
‘°~F.__L
== =
0.1 pF 5000 0.uF
10]
O
- 5-0521

Input
pulse /

A

05msec 50msec

X Axis
oscitloscope

Output

S voltage

r?\?/ \ Change

/1. >~

10mA " IGOOmA IoMAX I

ofeg: S-0436

THERMAL DATA
Rinj.case Thermal resistance junction-case max 9 °C/W
Ry, i Thermal resistance junction-ambient max 100 °C/W
th j-amb J
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ELECTRICAL CHARACTERISTICS
(Ti = 25°C, V, = 12V unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
vV, Output voltage 75V=V, =20V
I, =10mA C_=10uF |4.75 5 525| V
AVO' Load regulation I, = 10to 600 mA
C_=10uF 0.3 1| %V
I* Regulated output AV, 0
: current v, = 1% 600 850 mA
I,MAX*  Maximum output
current case = 25°C 093 12| A
case = 70°C 1 A
I Output short-circuit
current V, =0 200 250| mA
ly Quiescent drain current |V, =20V b, =0 9 mA
AV, Line regulation V, =75t012V
I, =10mA C_ = 10uF 5 23| mV
AVO .
AT Temperature coefficient ||, =10mA C_= 10uF
amb amp = 0t0 70°C 0.5 mV/°G
ey Output noise voltage l, =10mA
C ** = 20uF
B = 10 Hz to 100 kHz 70 uv
R, Output resistance I, = 600 mA 15 mS
SVR Supply voltage rejection | V, = 10V I, =10mA
AV; = 4V peak to peak
f =100Hz C_=10pF | 46 60 dB

*

Refer to the test circuit
** Tantalum capacitor
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Vo
)

lo(reg
(A)

09

08

0.7

0.6

Typical output voltage versus output
current

G-1035
/V
4
/
)4
/
/|
4 |
200 /;oo 600 800 1000 1o(mA)
Typical regulated output current
versus junction temperature 6o52
=12V
AVo =1%
|
N
"~
N
™
|
-20 o 20 40 80 80 100 120 T (°C)

Power rating chart

0-1151

Ptot !
(W) i
14 W,

2,

NG /A,

N\,
12 Ne .
NG N
N 3,4,

10 x
8
6
4
2 ) FREE AR
0 10 20 30 40 S0 60 Tamb (°C)

Maximum output current versus
junction temperature

6-1153
1oMAX
(A)
1
v, =12V
\\
09 \\
N
08 \\
M
07
06 )
-4 -20 0 20 40 60 80 100 120 Tj(C)
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v, Vo

[{2)

25

I'sc
(mA)

260
240
220
200
180
160
140

120

100

Typical dropout voltage versus
junction temperature

G-1154
I =600m A
i1 lo= 400mA
B
1o =200mA -
—
Py
Ty
AV =1%
20 0 20 40 60 80 100 120 140 Tj(C)

Typical short-circuit current versus
junction temperature

G-1155

.20 0 20 40 60 80 100 120 140 Ty(*C)

sc
(mA)

260

220

180

140

100

Iq
(mA)

85

Typical short-circuit current versus
input voltage

G-1040
Tj =25°C
/
”
P
L
/

0 2 4 6 8 10 12 14 16 18Vi(V)

Typical quiescent drain current

versus junction temperature o156
I5=0
NLy; - 20v
3 -
A N
N
=12V ) A
N \
~
‘\
N

-20 0 20 40 60 80 100 120 140 Tamp(C)




Alg
(nA)

300

200

100

SVR
(dB)

60

58

56

54

52

50

Typical quiescent drain current
variation versus junction temperature

Typical supply voltage rejection
versus frequency

G-1157 G- 1044
] } SVR T
|1 ' )
V=12V
64
st
[]lo=500mA Prey
To= 400mA ~—_ 62 L"—' T I
T /1
1o = 200 mA R y
Vi=10V
i ] 80 y &V =4V peak to peak [[]
To= 50mA " Io =10mA
§~_~~ -1 -+
T 58
56 4 6 4 68 2 4L 68 2 4 68
=20 0 20 40 80 80 100 120 10T (C) 0 102 10° 10 f(Hz)  10°
Typical supply voltage rejection Typical output resistance versus
versus regulated output current ous frequency
=~104' G-1046
L[] .
(mQ)
v =10V .
AVi=4Vpeak to peak +——
N 12100 Hz Vi =12v
z CL=01pF )
1o =100mA|
\\ 10? o m /
\ 8
N 7
\ . .
LA
2 gl
\‘\ q—/
™ 10
~N s
6
.
2
2 4 6 8 2 4 6 8 4 6 8
0 100 200 300 400 500 lo(reg)(MA) 1 10 107 1 (kHz)
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Typical line transient response

AVi=5V

Vi=9.5V

8Vo = 50mV i /“'\
Vo= 5V

S~~~

Io=5mA

1100ns |100ns [100ns |100ns | 100ns

APPLICATION INFORMATION

Typical connection circuit

$-0437

o s TDA 1405 —l_ovo=sv
n——Lci - 100F
~ 1 1

$-0522
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APPLICATION INFORMATION (continued)

Circuit for increasing output voltage

R2
V.=V, 1+—=) + 1,-R2 Vi V=9V
o=V (R T o———— TDA1405

V, =16V
Id =9 mA l
lg

R1
10uF Y 1300

il

81,
BTamb

= -7 uA/°C typ. l
R2

BL = 30 uA/V typ 820
8V, ’

$-0523

Circuit for increasing output current

Vi Q1 Vo=5V

Vv, =12V

I, MAX = 5 A
R, =2mQ
Q1 = PNP transistor TDA1405
hreqn =20 atleq = 5A LM

S5-0524
Switching regulator with short-circuit protection

V,=5V v w
L}

I,=4A = Al
AV, = 100 mV peak to peak b Tz & “EL
270

f=10kHz
TDA1405

n= Po = 65%
P, =
V, =10t020V
5600 560
Q1 = BDX70 — 3 1
Q2 = BC 116 o T
D1 = Diode with I, = 5 A

L=15mH
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TDA 1410
LINEAR INTEGRATED CIRCUIT

PRELIMINARY DATA

MONOLITHIC QUASI-COMPLEMENTARY DUAL DARLINGTON IN
PENTAWATT® PACKAGE

The TDA 1410 is a monolithic integrated circuit in Pentawatt® plastic package consisting of
a pair of quasi-complementary (NPN-PNP) darlingtons with the associated biasing system.
Each darlington  can deliver a current in excess of 3A and can withstand a supply voltage
of 36V. The device is intended for applications as:

- booster for operational amplifier

- DC motor driver

- stepping motor driver

- output stage for AC power amplifier up to 12W in Hi-Fi systems

- output stage for vertical deflection systems in colour TV etc.

ABSOLUTE MAXIMUM RATINGS

Vceo Collector-emitter voltage(lg = 0) 36 \%
Veeo Collector-base voltage(lg =0) 50 Vv
[ Output peak current (repetitive) 3.5 A
lo DC output current 3 A
le b1 D1 forward current 0.3 A
Ir D2 D2 forward current 3 A
Piot Total power dissipation at T,se = 60°C 30 w
T;, Tqg Junction and storage temperature -40 to 150 °C
ORDERING NUMBERS: TDA 1410 H

TDA 1410V
MECHANICAL DATA Dimensions in mm

17

68

TDA 1410 H TDA 1410 V
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CONNECTION AND SCHEMATIC DIAGRAMS

Os
D1
] S— +Vs
[ e— [V} {2 Vh § Qs
3 ~Vs
T INPUT
W INPUT
k D2
S-1128
S-127
THERMAL DATA
Rin j-case Thermal resistance junction-case . max. 3 °C/W
ELECTRICAL CHARACTERISTICS (T,n, = 25°C)
Parameter Test conditions Min. Typ. Max.| Unit
Vceo Collector-emitter
breakdown voltage 36 \
Veeo Collector-base
breakdown voltage Ic =500 HA 50 \%)
V (sRr)csso Collector-substrate
breakdown voltage 50 \%
hreveny DC forward current
transfer ratio lc =2A Vce=5V (2000 5000 —
hFE(PN’P) DC forward current
transfer ratio lc = -2A Veeg=-5V [ 800 2500 -




ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
lg Quiescent drain
current l,_;=5mA V, = 34V 20 mA
Vcegaty Collector-emitter
saturation voltage le = 12A] hge= 200 11.7] 12.3l| v
(NPN-PNP)
Vge(npn) Base-emitter voltage lc =2A 2 \
(pins 2-4) :
Vgepnp) Base-emitter voltage lc =-2A -0.9 \Y
(pins 1-4)
VED1 D1 forward voltage V 3-5 =-34V
©v e = 0.3A 15 v
VF(DZ) D2 forward Voitage 'F(D2)= 3A 5 \%
fraweny  Cutoff frequency lc =2A Veeg=10V |10 MHz
frpne) Cutoff frequency lc =-2A Vee=-10V |5 MHz

(mA)

40

30

20

Fig. 1 - Typical quiescent drain cur -

rent vs. I,_;

Fig. 2 - Typical quiescent drain cur-

rent vs. case temperature

6-1645/2 G- 1644/1
|| . '
(maA)
Vs = 34V
Tease_=25°C
30 /,4
7
/ =
/ 20
Vs =34V
I2.y=5mA ™
10
2 4 6 1.1 (mA) 4 20 40 60 80 100 120 Te,gel°C)
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Fig. 3 - Typical quiescent drain cur -
rent vs. supply voltage

]
(mA
40
I2.4=5m
20 Tcase=25°C
20
10
0 20
Fig. 5 - Typical Vcgsat) Vs. collector
current
Vee (sa)
)
3
3
hrg k200
2
]
~l
1
0 2

Fig. 4 - Typical DC current gain vs.
collector current

hrE, =t
1
6 I
. Veg=5V
2
104 PﬁN
8 \\
6 T
‘ 7z N
ANAN
PNP \
2
10’
8
1
B
2
10’

BE
)

Fig. 6 - Typical Vgg vs. collector

current
Veg = 5V
NPN
—
PN
—
-—’/
2 3
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Fig. 7 - Typical pulse response
(rising edge)

Fig. 8 - Typical pulse response

(falling edge)

G-1669/1 G-1668/1
Vivo 7 IIRERREE Vi.Vo BRI LT
(Vpp) ! RESERN (Vpp) R T
L. TR ! L1
: Vg =217V : R =40
40 Vs =217 V
3p L i
F, ) -l
]
20 Le—f/—INPUT PULSE
! [T TTTT
[T [T 1
J7—TDAT410 RESPONSE TN E
07 T N 70AT410 RESPONSE
1/ o [ IS L] ==
Ty [INPUT PULSE | S~
TP TP dld
[ [ 02 03 04 t; (us) 0 02 04 06 08 t, (us)
Fig. 9 - Typical output voltage swing Fig. 10 - Safe operating areas
vs. freauencv
G-1670/1 G -16351
v, 1 S S S pual
o\ e Tcase =25°C
(Vpp) ) FE
_ T
30 o/1c MAX (PULSED) | PULSE OPERATION®
! . — 'ﬁ AN I
IC MAX (CONTINUOUS) \
25 ) —{1ms ||
—100 ms
DC OPERATION —
20 . —500ms
S— T BRI ERRS
T ;
€ I 1 I ol
15 6 —- E 1 4
. %k FOR SINGLE NON R At i
10 REPETITIVE PULSE i
R(=40 I I
H Vg =217V
0 11 10!
2 4 6 8 2 “ 6 8 2 4 6 8 2 “ 6 8 H 0 6 ]
10° 04 10° 1 (H2) ! 0 Veg V)
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G-157n

Ptot Fig. 11 - Derating characteristic
W) .
0

N
A 4
30 ’@
N\ Z
N%
N\,
G
20 4
S
V\f)
\%
A% +——
10 ]
N
N
0
-50 0 50 100 Tymp (O)

APPLICATION INFORMATION

Fig. 12- Hi-Fi audio amplifier with short circuit protection
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180 N
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Typical performance of circuit in fig. 12

Parameter Test conditions Min. Typ. Max.| Unit
Po Output power d =1% G, =30dB
f =40 to 15,000 Hz
V, =25V R.=4Q 10 12 w
V, =27V R_.=8Q 8 9 w
d =10% G, =30dB
f = 4010 15,000 Hz
V, = 256V R_=4Q 16 w
VvV, =27V R_=8%Q 12 w
B Frequency response V¢, =25V R =40
(-3 dB) G,=30dB 20 to 100,000 | Hz
Iy Drain current V, = 25V R.=4%Q
P, = 18W 960 mA
VvV, = 27V R_.=8%Q
P, = 12W 575 mA

Fig. 13 - Output characteristics of the
protected class B stage

6 1655/2

put power (R_ =4Q)

Fig. 14 - Typical distortion vs. out-

G-1636

d
e [T T] o e LI i 11
& Vs =25V —— \?:n:
I T RL= 40 Jp——
2 t— . 12
f N
v - L S
NPN N 1
o |DARLINGTON ™~
08
o e 1] 06
- N DARLINGTON
. i 04 1
D W
. 0.2
-3 4 ‘§ bl R P
- 0 uill
2 [ 4 6 8 4 6
o 10 20 30 Ve npN(Y? o . 0 Py (W)
Veg pnptY) ~30 -20 -10 0
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Fig. 15 - Typical distortion vs. output
power (R_ = 4%Q)

6-1637

. l
(%)
Vg =25V
R =40
t =1kHz
Gy =30dB
2 4 68 2 4 6 8 2 « 6
10-! 1 10 Py (W)

Ptot
(w)

Fig.17 - Typical power dissipation
and efficiency vs. output
power (R =4)

G-1639
A ~.Pto
B
.
L
n
pd
y
y, Vs = 25V
R = 4V
T
4 8 12 16 Po (W)

40

20

Fig. 16 - Sensitivity vs. output power

(RL =4Q)
6-1638/1
Vi TTTTI
(mv) | | |Vs = 25V
R = 40
_')L—_" =1kHz
16y =30d8 y
300
- /1
v
200 A
A
100
4
0 4 12 16 Po (W)
Fig. 18 - Typical distortion vs. output
power (R =8%)
G-1640/1
d
o L L |
Vs =27V - =15 kHz
R =80 —— 1 kHzZ
Gy= 30dB -==—40 Hz
06
04
711
02 y L,
=~ - -4 - -.—-—..q,‘-'
0 l
10"
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Fig.19 - Typical distortion vs. output Fig. 20- Typical sensitivity vs. output

power (R_ =8¢} power (R_ =8%)
G-16411 G-1642/1
d Vi
(%) H H (mv)
Ve =27V
o e
f = 1kHz
Gy-30d8 %0 /
4
6 250 7
/1
200
pd
4
¢ 150
Vs = 27V
/ R = 80
2 100 f = 1kHz
7/ G, = 30d8
50
0 4 4 a 4 68
10’ 1 10 Po (W) 0 3 6 9 2 Ro(w
Fig.21 - Typical power dissipation Fig.22- Typical output power vs.
and efficiency vs. output supply voltage
power (R_ = 80Q)
G-1643/1 G-1697
Plot n F'o) CTTT
(w) o) (W a=1%
A k) Gy =30d8B
/|
6 60
15 Y
it 50 S kAE 7
H Z4
N RN 07
V/.0Hz
4 40 10 /4
/ /"L N - 7 pa
Viln4 1 30 7
3 Z p.
/ ded] / 1SkHz
/
2 A
Vs =27V 20 5 oq —
R =80 |
! I 'L=lkHz 0 8n ~
] %
0 0
o 2 4 6 8 10 12 Po (W) 10 15 20 25 Vg (V)
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Fig. 23 - H-Fi stereo amplifier with preamplifier-equalizer for ceramic pick-ups.
The final stage is identical to fig. 12.

Vit ema

Vi ana
o— %

o

720k0
Log.

33nF

s-mw

Fig. 24 - Booster for operational amplifier

0:1uF 4710 Vg
r "“ °
_________________ :
10uF :
’_“ == 100 4F
R == 100
wer o-C 34— f \1&'&?&‘4&'} !
1
L141 TDA1410 >4

QouTPUT
.3 % leum
/ capacitor 1SnF

R 10l
LN R Ry
0.1uF on
i & <
Vs

e

$-1129

558



Fig.25- L 141 + TDA 1410 output

voltage swing vs. frequency

G-1666

Yo
Vpp)
0 R =40
\J Vg =217
A}
AJ
+
A
20 [{127+TDAT410 Y
\
\ \
\
10 ANEL
N\
N N
N *
[}
&
10° 104 10° t (H2)

Performance of circuit in fig. 24

Fig.26 - L 141 + TDA 1410 transient

response
G-1667
L1
[ 11
R 4 0 |}
Vestr v ||
suv
90%,
Y T
/ HAY
&) H
0 Y, 5
<t
EAA)
[ '
10% \ \
14V RISE
JIME
T
L11
0 20 4 60 80 100 120 t (us)

L 141 + TDA 1410

Max. supply voltage
Max. power dissipation
Input offset voltage
Input offset current
Input bias current
Voltage gain

Max. DC output current

+

18V

30W at T ,,e= 60°C
5mV

200 nA

500 nA

86 dB (R_=4Q)
3A

VANN




Fig.27 - Position control of DC motor

F

s-nan

Fig.28 - Stepping motor driver
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TOA 110

Fig.29 - Bidirectional speed control of DC motor

3 O-Vs
470
36
Ry ' kQ
10uF
C‘Ii c2
0IuF }_ﬂ'
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R / 15nF BK 6901.16
R'[] C MOTOR
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QIpF 10uF " s
41 R i
o— — —OVs
S-113402

Fig.30 - Programmable supply voltage
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TDA 1412
LINEAR INTEGRATED CIRCUIT

12V VOLTAGE REGULATOR

e OUTPUT CURRENT > 500 mA
e TIGHT TOLERANCE for OUTPUT VOLTAGE
e LOAD REGULATION LESS THAN 1%

e RIPPLE REJECTION 60 dB TYPICAL

e LOW OUTPUT IMPEDANCE

e EXCELLENT TRANSIENT RESPONSE

e HIGH TEMPERATURE STABILITY

The TDA 1412 is a silicon monolithic voltage regulator in Jedec TO-126 plastic package
which can supply more than 500 mA. It incorporates the following functions:

— internal overload protection
— short-circuit protection

The TDA 1412 can be used for voltage regulation in consumer applications.

ABSOLUTE MAXIMUM RATINGS

A Input supply voltage 27 V
Prot Total power dissipation at T, , < 25°C 125 W

at T, < 25°C 14 W
Tag T; Storage and junction temperature -55 to 150 °C
Top Operating temperature 0to 70 °C
MECHANICAL DATA Dimensions in mm

Supersedes issue dated 10/73 563 6/75
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TOA 141

TEST CIRCUIT with output characteristic

Y Axis
osciltoscope

Input

vV o TDA1412 mi pulse _A_ _/]_
05msec 50 msec

= 12 =
0.puF k0 0.1uF X Axis
oscilloscope

m
(¢S
— 5-0526
ﬂ#
¢VO Output
120 voltage
mv [ \ Change |
\
10mA 500 mA 1
loreg. fotax S04kt
|
\
|
|
|
|
THERMAL DATA |
Rinj.case  Thermal resistance junction-case max 9 °C/W
R jemp  Thermal resistance junction-ambient max 100 °C/W
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ELECTRICAL CHARACTERISTICS
(T, = 25°C, V, = 21V unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
v, Cutput voltage 145V =V, =27V
I, =10mA C_=10uF (114 12 126| V
AV.*  Lcad regulation I, = 10to 500 mA
C_ = 10uF 0.3 1| %V
1. Regulated output AV,
° current —o = 1% 500 = 720 mA
I,MAX*  Maximum output
current T.e = 25°C 0.75 1 A
case = 70 OC 0.8 A
lee Output short-circuit
current V, =0 100 200 mA
ly Quiescentdrain current | V, =27V I, =0 10 mA
AV, Line regulation V, =145t021V
l, =10mA C_ = 10uF 6 33| mV
Avo ]
AT Temperature coefficient | I, =10mA C_ = 10uF
e Tomb = 01070°C 12 mV/°G
ey Cutput noise voltage I, =10mA C **= 20uF
B = 10 Hz to 100 kHz 150 wv
R, Output resistance I, = 500 mA 20 mQ
SVR Supply voltage rejection | V, = 19V I, =10mA
AV, = 4V peak to peak
f =100Hz C_=10upF | 46 60 dB

* Refer to the test circuit
** Tantalum capacitor
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Power rating chart

G-1151
Ptot I
(W) 1
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\A/Qk/
2 Nre .
Q"s
0 R
8 -
6 |
4
2 FREE AIR
0 10 20 30 40 50 60 Tamp (°C)
Maximum output current versus
junction temperature 6 onss
IoMAX I
|
(mA)
760 \
\\
740 N
720 AN
v \\
700 AN
680 \
N
Vi= 21V
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640 \
N
N
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Typical dropout voltage versus
junction temperature
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~
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TOA 1412

Typical quiescent drain current Typical supply voltage rejection
variation versus junction temperature versus frequency
G-1163 G-1055
btd SVR
o LU (]
230, || (d8)
[~ - lo=10m I
| lo= 400m viz19v T
210 - 63 *—A{liﬂVpeaktopea.k w’%/
190 ~ P
= 4
10 L To=200m4A N 2
™~ ',
150 ™~
Ty
130 81
-
10 ™~ /
N o =50mA
| —t
%0 Vi =21V N g0
/
70
50 59 Ll
4 4 4 8 2 4 8
-20 -0 20 40 60 80 100 120 140 Tj(°C) 10 10? 10° 0% $(Hz) 10°
Typical supply voltage rejection Typical output resistance versus
versus regulated output current oor0ss frequency
- G -1057
SVR Ro FHEAHE
(@8) (ma) S
4 Vi =21V
60 L CL=04uF
N ) 1o =100mA
N /
58 107,
™. 6 2
‘\
.
56 Y
~N L~
2
N
54 Vi=19Vv ) 10 8
|l | Av;=4Vpeak to peak 6
1=100Hz 4
52
2
50
0 100 200 300 400 500 Ig(regymA) 1 " T S B TOM S
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Typical line transient response

AV;=5V

V=18 5V A~

N Io=5mA

AVg = 80mV \
Vo= 12V ™

100ns |100ns [100ns {100ns [100ns

S-0445

APPLICATION INFORMATION

Typical connection circuit

TDA 1412 T Yo
Ci 10uF

e s-0527

4=
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APPLICATION INFORMATION (continued)

Negative output voltage circuit

-3

TDA1412 —0

Vi

$-0528

Parallel connected voltage regulators and its output characteristics

TDA , W
° 1412 7° 2 -
Vi _L 10 ,/
ﬁ / ‘
RL
8 / ‘
TDA |
1412 o . i
,:"“ / 4Vo = Vo1-Vo2 !
I T .| AEEED
/
$-0529
2
0 04 08 12 16 2 Io(A)
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LINEAR INTEGRATED CIRGUIT

15V VOLTAGE REGULATOR

[
OUTPUT CURRENT > 450 mA i
TIGHT TOLERANCE for OUTPUT VOLTAGE ‘
LOAD REGULATION LESS THAN 1% \
RIPPLE REJECTION 56 dB TYPICAL
LOW OUTPUT IMPEDANCE

EXCELLENT TRANSIENT RESPONSE ‘
HIGH TEMPERATURE STABILITY |

The TDA 1415 is a silicon monolithic voltage regulator in Jedec TO-126 .plastic package
which can supply more than 450 mA. It incorporates the following functions:

— internal overload protection

— short-circuit protection

The TDA 1415 can be used for voltage regulation in consumer applications.

ABSOLUTE MAXIMUM RATINGS

Vv, Input supply voltage 27 V ‘
Piot - Total power dissipation at T, , < 25°C 125 W
at T, £ 25°C" 14 W
— Tae T; Storage and junction temperature -55 to 150 °C
Top Operating temperature 0 to 70 °C
MECHANICAL DATA Dimensions in mm

Supersedes issue dated 10/73 573 6/75




BLOCK DIAGRAM

—@Vo

PROTECTION
CIRCUIT

SERIES
TRANSISTOR

-0377
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ERROR

1 AMPLIFIER

CURRENT
GENERATOR

REFERENCE
C

Vi

STARTING

CIRCUIT

SCHEMATIC DIAGRAM
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TEST CIRCUIT with output characteristic

Y Axis
oscilloscope
Input
Vi o TDA 1415 r pise /] /
“’NF:L
- 05msec | | 50msec
== 1.5 == .
01pF kQ ToanF X Axis
0 oscilloscope
o =
——
S-0530
A
v, Output
150 r o voltage
e \ Change
=
10 mA 450mA
1o MAX I
loreg. ° s oann
THERMAL DATA
Rin jcase  Thermal resistance junction-case max 9 °C/W
Ry jamp  Thermal resistance junction-ambient max 100 °C/W
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ELECTRICAL CHARACTERISTICS
T, = 25°C, Vi = 24V unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
v, Output voltage 175V=V, =27V
I, =10mA C_=10uF [1425 15 1575 V
AV,*  Load regulation l, = 10to 450 mA
C_=10uF 0.3 1| %V
1.* Regulated output o
° current A =1% 450 600 mA
I, MAX*  Maximum output
current T.e = 25°C 068 09 A
case = 710°C 0.8 A
lee Output.short-circuit
current vV, = 85 160} mA
Iy Quiescent drain current | V, =27V l, =0 10 mA
AV, Line regulation V, =175t024V
l, =10mA C_=10uF 6 33| mV
Avo )
AT Temperature coefficient | |, = 10mA C_ = 10uF
amb T.mp = 0to 70°C 1.5 mV/°C
ey Output noise voltage I, =10mA
C.™ = 20 uF
B = 10 Hz to 100 kHz 180 uv
R, Output resistance l, = 450 mA 60 mS
SVR Supply voltage rejection | V;, =22V I, =10mA
AV, = 4V peak to peak
f =100Hz C_ = 10uF 46 56 dB

* Refer to the test circuit
** Tantalum capacitor
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Typical output voltage versus output Power rating chart i
current 3
. G-1061 G-1151 !
Vo Ptot l !
) (w) T — L
14 14 Wi», :
/ N '4/»,4(
12 12 Ne
1/ \\Hs‘lr
10 N Sy, .
10 — \lr !
8 4 8 -
//
6 / 6
4 4
2 /
7 2 L
/ — FREE AIR
yd N
0 100 200 300 400 500 600 700 io(mA) 0 10 20 30 40 50 60 Tamb (°C)
Typical regulated output current Maximum output current versus
versus junction temperature es junction temperature 61165
Io(reg) IoMAX
(mA) (mAa)
640
620 \ 700
N ™\

600 680
N
580 \ 660 \
560 N 640 k\
N \

540 \\ 620 \
520 N 500 N,
V\;=??¥ \ Vi=24V \
500 Mo~ 1% \\ 580 \\
N N -

480 N 560 . |
460 540

=40 -20 0 20 40 60 80 100 120 140 Tj(°C) -40 -20 0 20 40 60 80 100 120 140 Tj(T) i
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Typical dropout voltage versus Typical short-circuit current versus

junction temperature input voltage
G-1166 G -1065
Vi-Vo Isc
(V) (mA) /
e R w /
N [fo= 300m. /
23 85
NI /
22 I‘I\L‘\ 80 /
M N 1o=200mA
21 ™ N " ™~ 75 /
h ~ ™ \‘
N
2 M 70
N
N
9 To=150mA N &5 4 Tj=25C
18 Vo =1% N 60
17 55
16 50
-20 ) 20 40 60 80 100 120 140 Tj(*C) 1% 16 18 20 22 24 26 28 30 Vi(V)
Typical short-circuit current versus Typical quiescent drain current
junction temperature 1167 versus junction temperature o-1168
Isc Id
(mA) [ 1 (mA)
120 1 104 To= ot
10 Vi=24V 102
100 N\ - 10 N
Vi =27V
S0 - 98 i
N AN AN
0 AN
8 ¥ NG 98 Vi=Zav N N
70 94 N
N
60 92 NN
~
50 9 NG
40 88
-20 0 20 40 60 80 100 120 %0 Tj('c) -20 0 20 40 60 80 100 120 140 T)('c)

578




Typical quiescent drain current Typical supply voltage rejection

variation versus junction temperature versus frequency
G-1169 G -1069 |
Ay T TT ] SVR I |
(uA) v, =24V (d8) L i
[~ 15=10m ﬁ
N [1o = 400mA Vi =22V . {
o g 62 AV, =4V peak to peak \
190 ™ 61 |
70 To = 200mA N 60 |
150 ™~ ~ 59 g |t
] A
130 58 ’
A
1o ~ Io =50 mA 57
-
90 56 p‘
~ M1
70 55
50 54
4 68 2 4 68 2 4 68 2 4 68
-20 0 20 40 60 80 100 120 140 Tj(<) 10 10? 10° 104 f(Hz) 10°
Typical supply voltage rejection Typical output resistance versus
versus regulated output current oo frequency om
-1070 -
SVR [ Ros
(dB) (mQ)
vj=22V N
58 AVj = 4Vpeak to peak
£=100Hz ’ 2
57 -
102 - /
8
56 \ 6 =
N 4 |
® \\\ J
2
54 P V= 24V
\ 10 CL=0.1 pF
53 8 1o =100mA
6
52 4
51 2
50 g
. 2 4 6 8 2 4 6 8 2 4 6 8
0 50 100 150 200 250 300 350 400Ilo(reg)mA) 1 10 10? t(kHz)
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Typical line transient response

AVi=5V
Vi=215V U~
N Io=5mA
AV =100mV \\
Vo =15V
100ns {100ns {100ns {100ns {100ns
S-0412

APPLICATION INFORMATION

Typical connection circuit

TDA1415 TOVO
Tlo,uF

= o -O

+S-0531
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APPLICATION INFORMATION

(continued)

Symmetrical = 15V voltage regulator circuit

18V

18V

Series regulators circuit connection

TDA1415

TOOO,uF

Vo= 30V
450mA
No shorl—clrcuil)

T 10F (protection
O

TDA1415

L

—OYe=15V
450mA

$-0533

‘ . Vo= 15V
TDA1415 ! O'o
100 47k
== =
T so0uF 100F BA128
148
L BC440
al
-
1415 . i
' BC460
TDA BC158
Q4
.
TSOOPF ‘O”F-L Bae |00 47k
! . OVo=-15V
S-0532
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APPLICATION INFORMATION (continued)

Low consumption circuit to increase output voltage

R2 R2 Iy
Vo=V, (1+ ) + Vee (1 + ) + “R2

R1 heeqn
Iy = 10mA
V. =25V
5; v : V5= 18V
% o 5— TDA1415 o
amb = «mA
31, ! -
v = 30 BA/V typ. Idl \ H 35000
i VBE
:VBE — -2 mV/°C Bcne\/‘,l
Tamb MR2
Eﬂon
——
$-0534
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LINEAR INTEGRATED CIRCUIT

PRELIMINARY DATA

MONOLITHIC QUASI-COMPLEMENTARY DUAL DARLINGTON IN
PENTAWATT ® PACKAGE ‘

The TDA 1420 is a monolithic integrated circuit in Pentawatt® plastic package consisting of
a pair of quasi-complementary (NPN-PNP) darlingtons with the associated biasing system.
Each darlington can deliver a current in excess of 3A and can withstand a supply voltage
of 44V, The device is intended for applications as:

- booster for operational amplifier

- DC motor driver

- stepping motor driver

- output stage for AC power amplifier up to 20W in Hi-Fi systems

- output stage for vertical deflection systems in colour TV etc.

ABSOLUTE MAXIMUM RATINGS

Vceo Collector-emitter voltage(lg = 0) 44 \Y%
Veeso  Collector-base voltage(lg = 0) 55 \Y
lo Output peak current (repetitive) 35 A
lo DC output current 3 A
le b1 D1 forward current 0.3 A
Ie b2 D2 forward current 3 A
Piot Total power dissipation at Tc,ee = 60°C 30 w
T, Tsg Junction and storage temperature -40 to 150 °C
ORDERING NUMBERS: TDA 1420 H

TDA 1420 V
MECHANICAL DATA Dimensions in mm
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CONNECTION AND SCHEMATIC DIAGRAMS

L] I +Vs
WS QUTPUT O
3—> -Vs
T INPUT
| — INPUT
k D2
S$-1128
S-127
THERMAL DATA
Rin j-case Thermal resistance junction-case max. 3 °C/W
ELECTRICAL CHARACTERISTICS (T,n, =25°C)
Parameter Test conditions Min. Typ. Max.| Unit
Vceo Collector-emitter
breakdown voltage 44 Y
Vceo Collector-base
breakdown voltage Ic =500 LA 55 \%
V(gRr)csso Collector-substrate
breakdown voltage 60 Vv
heeeny DC forward current
transfer ratio lc =3A Veeg=5V 1000 2500 -
hegenpy DC forward current
transfer ratio Ilc =-3A Veg=-5V (500 1000 -
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.|Unit
ly Quiescent drain
current l,_1=5mA V, =40V 20 mA
Vceaty  Collector-emitter
saturation voltage Ic =I3A| hge= 200 [2.3] 12.7]] V
(NPN-PNP)
Vge(npn) Base-emitter voltage Ic =3A 25 \
(pins 2-4)
Vgepnp) Base-emitter voltage lc =-3A -1.2 Vv
(pins 1-4)
Ve D1 forward voltage V 3-56 = -40V
lep1)= 0.3A 1.7 Y
Veo2) D2 forward voltage lep2)= 3A 5 Y
frweny  Cutoff frequency lc = 2A Vee=10V |10 MHz
frenpy  Cutoff frequency lc =-2A Vee=-10V (5 MHz
Fig. 1 - Typical quiescent drain cur - Fig. 2 - Typical quiescent drain cur-
rent vs. |,_; rent vs. case temperature
G-1625/2 G-1569/2
. | | .
(mA) (ma)
Vg = 40V
‘0 Tease =25°C
30 LA
30
/
/ 2 7
20
Vs =40V
fa_1=5mA -
10
0
v
[ 2 4 6 I,_q (mA) [} 20 40 60 B0 100 120 Tagel°C)
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Fig. 3 - Typical quiescent drain cur- Fig. 4 - Typical DC current gain vs.

rent vs. supply voltage collector current
6 1570/2 6-1626/2
14 heg .
(ma) 0
.
0
H
I2.4=5mA 10 Lt {F"N
Tcase=25°C s = NG
30 6 N
. ANEAY
PNPN_\
20 !
o Ve
8
6
10 “
2
i 102
? 4 5§ 8 ? 4 6 8
0 10 20 30 40 Vg (V) 10* 1 Ie (A)
Fig. 5 - Typical Vg sat) Vs. collector Fig. 6 - Typical Vgg vs. collector
current current -
6-1627 G-16281
VCE(sat) Vee
v) )
VCE =5V
& 4
: heg 200 3
FEF / NPN
7
2 2
r/ ]
e PNE
1 1 —
—l
"]
0 1 2 3 4 1¢c(A) ° 1 2 3 4 1 (A
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Fig. 7 - Typical pulse response
(rising edge)
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Fig. 9 - Typical output voltage swing
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G-15711

Ptot
(W)
%0
N
N
4
. %
N\ 7
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\A};,)
20 A\
\S,
N
\%,
N\ %
10 ——
\
N\
°
-50 0 50 100 Tamp €C)

APPLICATION INFORMATION

Fig. 12- Hi-Fi audio amplifier with short circuit protection

Fig. 11 - Derating characteristic

r 32 k0 !
7 1t b OVs
=L 100 l 15 39 X 100
F ! k0 kN F
I“ . 15k0 ! -
|
sei0 ) @ 0‘
5.6k L BC3TI
| S ] 1
100 :L 50 100 Mhooq
[ k0 —uF 2 s ==
TDA1420 > 40:'5:5 il
1uF BC177 PIw
a 022 e
)
INPUT HF 4710 X
100 .
ka - a3
] BC297 Ry
.7 18
180N n K
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s

Typical performance of circuit in fig. 12

Parameter Test conditions Min. Typ. Max.|Unit
Po Output power d =1% G, =30dB
f =40 to 15,000 Hz
V, =34V R_.=4Q 20 22 w
V, =36V R.=8% 15 17 W
d =10% G, =30dB
f =1kHz
V, =34V R_.=4Q 30 w
VvV, =36V R_.=8Q 20 w
B Frequency response V, =34V R_.=4Q
(-3 dB) G, =30dB 20 to 100,000 | Hz
Iy Drain current V, =34V R_.=4%Q
P, = 30W 1.3 A
V, =36V R_=8Q
P, = 20W 720 mA
Fig. 13 - Output characteristics of the Fig.14 - Typical distortion vs. out-
protected class B stage om0 put power (R =4Q) co1872
‘e , o l I ,
(A /) \'\:" Vo T3
ny N R =40
2 - q o8 Gu=30d8
y L — =15 kHz
NPN — 1kHz
o [PARLINGTON ~— 06 = =40 Hz
0 ! 04
P -~ PNP !
- g DARLINGTON ;
A ’
-2 N / 0.2 N "
— S Rwl )e
-3 r/ ~, »
-4 0 I
2 4 68 2 4 6 9 ] 4 68
0 10 20 30 Veg npN (V) 10" 1 10 P, (W)
Ve prp(V -30 -20 -10 0
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Fig.15 - Typical distortion vs. output
power (R_ =4Q)

G-1630
Vg =34V
R =40
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Fig.17 - Typical power dissipation
and efficiency vs. output
power (R_ = 4%Q)
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Fig. 16 - Sensitivity vs. output power

6-1631

o Vs=34V

R=4N

A -
v =1kHz

6,=30dB

2 8 2% R (W

)

Fig.18 - Typical distortion vs. output
power (R_ = 8%)
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Fig. 19 - Typical distortion vs. output
power (R_ = 8%)

G -1632/1
d
)
8 —-
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6 R =810
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o
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Fig.21 - Typical power dissipation
and efficiency vs. output
power (R =8%Q)
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Fig.20 - Typical sensitivity vs. output
power (R_ = 8Q)
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Fig.22 - Typical output power vs.
supply voltage
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Fig. 23 - Hi-Fi stereo amplifier with preamplifier-equalizer for magnetic pick-ups.
The final stage is identical to fig. 12.

R

channel

s-m3en

Fig. 24 - Booster for operational amplifier
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Fig.25- L 141 + TDA 1420 output
voltage swing vs. frequency

G-15771
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Performance of circuit in fig. 24

Fig.26- L 141 + TDA 1420 transient

response
G-157§/2
[T
[
Ri= 4 0
Ve=218V ]
14V -
90%
/
HAY
AN
0 Iy,
5 EAY
I !
/o 1 \
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Fig. 27 - Position control of DC motor

Fig. 28 - Stepping motor driver
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Fig.29 - Bidirectional speed control of DC motor
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Fig. 31 - Output stage for vertical deflection system
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LINEAR INTEGRATED CIRCUIT

PRELIMINARY DATA

12 W Hi-Fi AUDIO POWER AMPLIFIER WITH SHORT CIRCUIT
PROTECTION AND THERMAL SHUT-DOWN

The TDA 2010 is a monolithic integrated operational amplifier in a 14-lead quad in-line®
plastic package, intended for use as a low frequency class B power amplifier. Typically it
provides 12 W output power (d = 1%) at + 14 V/4 Q; at V; = * 14 V the guaranteed output
power is 10 Won a4 Q load and 8 W on a 8 Q load (DIN norm 45500). The TDA 2010
provides high output current (up to 3.5 A) and has very low harmonic and cross-over dis-
tortion. Further, the device incorporates an original (and patented) short circuit protection
system, comprising an arrangement for automatically limiting the dissipated power so as to
keep the working point of the output transistors within their safe operating area.
A conventional thermal shut-down system is also included. The TDA 2010 is pin to pin
equivalent to TDA 2020.

*(or, optionally, dual in-line)

ABSOLUTE MAXIMUM RATINGS

V, Supply voltage +18 \Y
\2 Input voltage Vs
Vi Differential input voltage t156 \"
Iy Output peak current (internally limited) 3.5 A
Piot Power dissipation at T ,se < 95 °C 18 w
Tag: Tj Storage and junction temperature ~ -40 to 150 °C
ORDERING NUMBERS: TDA 2010 B82 dual in-line plastic package

TDA 2010 B92 quad in-line plastic package

TDA 2010 BC2 dual in-line plastic package with spacer

TDA 2010 BD2 quad in-line plastic package with spacer
MECHANICAL DATA Dimensions in mm
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CONNECTION AND SCHEMATIC DIAGRAMS
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ELECTRICAL CHARACTERISTICS

Tamb= 25°C unless otherwise specified)

(Refer to the test circuit, Vg = %14V,

Parameter Test conditions Min. Typ. Max.| Unit

V, Supply voltage +5 +18| V
lq Quiescent drain current V=118V 45 mA
Iy Bias current 0.15 MA
Vi oty Input offset voltage 5 mV

V,=%17V
li otp Input offset current 0.05 MA
Vo (ofy Output offset voltage 10 100 mV
P, Output power d =1% G, =30dB

Tease S70°C

f =40to 15,000 Hz

R_=4Q 10 12 w

R_=8Q 8 9 w

d =10% G, =30dB

Tease S70°C f =1kHz

R_=40Q 15 w

RL=8% 12 w
V; Input sensitivity G, =30dB f =1kHz

P, =10W R, =4Q 220 mV

P, = 8W R_ =88 250 mV
B Frequency response(-3dB)| R_ =4 Q C4 =68 pF | 10to 160,000 | Hz
d Distortion P, =100 mW to 10 W

R.=4Q G, =30dB

Tease S70°C

f =1kHz 0.1 %

f =40to 15,000 Hz 0.3 1 %

P, =100 mW to 8 W

R_=8%a G, =30dB

Tease< 70 °C

f =1kHz 0.1 %

f =40to 15,000 Hz 0.2 1 %
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
R; Input resistance (pin 7) 5 MQ
G Voltage gain (open loop) 100 dB
. 99 P R, =40 f=1kHz
G, Voltage gain (closed loop) 295 30 30.5|dB
en Input noise voltage R_=4Q 4 uv
in Input noise current B(-3dB) = 10t0 20,000 Hz 0.1 nA
SVR  Supply voltage rejection
ratio R =49 G, =30dB
fripple = 100 Hz 50 dB
lg Drain current P, =12W R_=4Q 0.8 A
Po= 9W R_=8% 0.5 A
Thermal shut-down
junction temperature 145 °C
* Thermal shut-down case
temperature Piot= 10.5 W 120 °C
* See fig. 15
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Fig. 1 - Typical output power vs. sup-

ply voltage (d = 1%)
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Fig. 3 - Typical distortion vs. output
_power (R_ =4 Q)
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Fig. 7 - Typical distortion vs.

frequency
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Fig. 11 - Open loop frequency response
with different values of the
rolloff capacitor C4
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Fig. 15 - Typical power dissipation and
efficiency vs. output power

Fig. 16- Maximum power dissipation
vs. supply voltage (sine wave

operation)
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APPLICATION INFORMATION

Fig. 17 - Typical amplifier with split power supply
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Fig. 18- P.C. board and component layout for the circuit of fig. 17 (1:1 scale)
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Fig.21 - Typical bridge amplifier configurétion with split power supply (P, = 20 W ,
V, = 13V, R,=8 Q, d < 1%)
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SHORT CIRCUIT PROTECTION

The most important innovation in thé TDA 2010 is an original circuit which limits the
current of the output transistors. Fig. 22 shows that the maximum output current is &
function of the collector-emitter voltage; hence the output transistors work within their safe
operating area (fig. 23). This function can therefore be considered as being peak power
limiting rather than simple current limiting. The TDA 2010 is thus protected against tem-
porary overloads or short circuit. Should the short circuit exists for a longer time, the ther-
mal shut-down comes into action and keeps the junction temperature within safe limits.

-1

-3

-4

Fig.22 - Maximum output current vs.
voltage (Vg ) across each out-
put transistor
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THERMAL SHUT-DOWN
The presence of a thermal limiting circuit offers the following advantages:

1) an overload on the output (even if it is permanent), or an above-limit ambient tempera-
ture can be easily supported since the T; cannot be higher than 150 °C

2) the heatsink can have a smaller factor of safety compared with that of a conventional
circuit. There is no possibility of device damage due to high junction temperature.

If, for any reason, the junction temperature increases up to 150°C, the thermal shut-down
simply reduces the power dissipation and the current consumption.

Fig.24 - Output power and drain cur- Fig.25- Output power and drain cur-
rent vs. case temperature rent vs. case temperature
(RL=8%) (RL=4%)
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MOUNTING INSTRUCTIONS

The power dissipated in the circuit must be removed by adding an external heatsink as

shown in figs. 26 and 27.
The system for attaching the heatsink is very simple: it uses a plastic spacer which is supplied

with the device.
Thermal contact between the copper slug (of the package) and the heatsink is guaranteed by
the pressure which the screws exert via the spacer and the printed circuit board; this is due

to the particular shape of the spacer.
Note: the most negative supply voltage is connected to the copper slug, hence to the

heatsink (because it is in contact with the slug).

Fig.26 - Mounting system of TDA 2010 II |
—Ryp = 2108°CIW
q

———-————— Contact
(silicone grease)
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: — Spacer
Fig.27 - Cross-section of mounting y
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o °

057

—Heatink

I

Copper slug —————

Spacer
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The maximum allowable power dissipation depends upon the size of the external heatsink

(i. e. its thermal resistance); fig. 28 shows this dissipable power as a function of ambient tem-
perature for different thermal resistance.

Fig.28 - Maximum allowable power
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For a more detailed description of the TDA 2010 and related performance refer to
SGS-ATES Application Note n. 130.
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TDA 2020
LINEAR INTEGRATED CGIRCUIT

PRELIMINARY DATA

20 W Hi-Fi AUDIO POWER AMPLIFIER WITH SHORT CIRCUIT
PROTECTION AND THERMAL SHUT-DOWN

The TDA 2020 is a monolithic integrated operational amplifier in a 14-lead quad in-line*
plastic package, intended for use as a low frequency class B power amplifier. Typically it
provides 20 W output power (d = 1%) at + 18 V/4 Q; the guaranteed output power at
17 V/4Q is 15 W (DIN norm 45500). The TDA 2020 provides high output current (up to
3.5 A) and has very low harmonic and cross-over distortion. Further, the device incorporates
an original (and patented) short circuit protection system, comprising an arrangement for
automatically limiting the dissipated power so as to keep the working point of the output
transistors within their safe operating area. A conventional thermal shut-down system is also
included. The TDA 2020 is pin to pin equivalent to TDA 2010.

*(or, optionally, dual in-line)

ABSOLUTE MAXIMUM RATINGS

V, Supply voltage + 22 \
Vi Input voltage Vs
Vi Differential input voltage 15 Vv
lo Output peak current (internally limited) 3.5 A
Piot Power dissipation at T, < 75 °C 25 w
Tag. T Storage and junction temperature -40 to 150 °C
ORDERING NUMBERS: TDA 2020 A82 dual in-line plastic package

TDA 2020 A92 quad in-line plastic package

TDA 2020 AC2 dual in-line plastic package with spacer

TDA 2020 AD2 quad in-line plastic package with spacer
MECHANICAL DATA Dimensions in mm

s -
 ToAz20A%
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ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Vg = *17V,

Tamb= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit

Vs Supply voltage 5 22 V
lg Quiescent drain current Vg =122V 60 mA
Iy Bias current 0.15 HA |
Vit Input offset voltage 5 mV

V,=+17V
lioty  Input offset current 0.05 MA
Voot Output offset voltage 10 100 mV
P Output power d =1% G, =30dB

Tease S70°C

f =40 to 15,000 Hz

V, =+17V RL=4Q 15 18.5 w

V,=%18V R_=4Q 20 w

V=118V R_=84Q 16.5 w

d =10% G, =30dB

Tease <70°C f =1kHz

Vs =217V RL=4Q 24 w

Vs =% 18V R_=8Q 20 W
V; Input sensitivity G, =30dB f =1kHz

P, = 15W

V=17V R_L=4 9 260 mV

Vy = =18V R_.=88 380 mV
B Frequency response(-3dB)| R_ =4 Q C4 =68 pF | 10 to 160,000 Hz
d Distortion P, = 150 mW to 15W

RL=49Q G, =30dB

Tease <70 °C |

f =1kHz 0.2 % ‘

f =40to 15,000 Hz 0.3 1 %

P, = 150 mW to 15W

V, = =18V R_.=8%

G,=30dB Tease S 70°C

f =1kHz 0.1 %

f =40 1to 15,000 Hz 0.25 %
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
R; Input resistance (pin 7) 5 MQ
G Voltage gain (open loop) 100 dB
. 9 P P RL =48 f=1kHz
G, Voltage gain (closed loop) 295 30 305 dB
en Input noise voltage R, =4Q 4 Mmv
in Input noise current B(-3dB) = 10 t0 20,000 Hz 0.1 nA
SVR  Supply voltage rejection
ratio RL=4Q G, =30dB
fripple = 100 Hz 50 dB
lg Drain current P, =185W R_=44Q 1 A
P, =16.6W VvV, =+18V
RL=8% 0.7 A
Thermal shut-down
junction temperature 145 °C
* Thermal shut-down case
temperature Piot= 16.5W 1056 °C
* See fig. 15

Fig. 1 - Typical output power vs. sup-

. ply voltage (d = 1%)

Fig. 2 - Typical output power vs. sup-
ply voltage (d = 10%) - .
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Fig. 3 - Typical distortion vs. output Fig. 4 - Typical distortion vs. output
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TOA 2020

Fig. 11 - Open loop frequency response
with different values of the
rolloff capacitor C4
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Fig.15 - Typical power dissipation and Fig. 16- Maximum power dissipation

efficiency vs. output power vs. supply voltage (sine wave
' operation)
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Fig. 17 - Typical amplifier with split power supply
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T0A 2020

Fig. 18- P.C. board and component layout for the circuit of fig. 17 (1:1 scale)
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Fig. 19 - 15 W Hi-Fi stereo amplifier with preamplifier-equalizer for magnetic pick-ups
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Fig. 20 - Typical stereo amplifier with split power supply
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Fig.21 - Typical bridge amplifier configuration with split power supply (R, =8Q d < 1%;
P,=20We@ V;=*14Vand P, =30W e V, =% 17V)
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SHORT CIRCUIT PROTECTION

The most important innovation in the TDA 2020 is an original circuit which limits the
current of the output transistors. Fig. 22 shows that the maximum output current is a
function of the collector-emitter voltage; hence the output transistors work within their safe
operating area (fig. 23). This function can therefore be considered as being peak power
limiting rather than simple current limiting. The TDA 2020 is thus protected against tem-
porary overloads or short circuit. Should the short circuit exists for a longer time, the ther-
mal shut-down comes into action and keeps the junction temperature within safe limits.

Fig.22 - Maximum output current vs. Fig.23- Safe operating area and col-
voltage (Vg ) across each out- lector characteristics of the
put transistor protected power transistor
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THERMAL SHUT-DOWN
The presence of a thermal limiting circuit offers the following advantages:

1) an overload on the output (even if it is permanent), or an above-limit ambient tempera-
ture can be easily supported since the T; cannot be higher than 150 °C

2) the heatsink can have a smaller factor of safety compared with that of a conventional
circuit. There is no possibility of device damage due to high junction temperature.

If, for any reason, the junction temperature increases up to 150°C, the thermal shut-down
simply reduces the power dissipation and the current consumption.

Fig.24 - Output power and drain cur- Fig.25- Output power and drain cur-
rent vs. case temperature rent vs. case temperature
(RL=8Q) (RL=49Q)
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MOUNTING INSTRUCTIONS

The power dissipated in the circuit must be removed by adding an external heatsink as

shown in figs. 26 and 27.

The system for attaching the heatsink is very simple: it uses a plastic spacer which is supplied

with the device.

Thermal contact between the copper slug (of the package) and the heatsink is guaranteed by

the pressure which the screws exert via the spacer and the printed circuit board; this is due

to the particular shape of the spacer.

Note:  the most negative supply voltage is connected to the copper slug, hence to the
heatsink (because it is in contact with the slug).

Fig.26 - Mounting system of TDA 2020 (//
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Fig.27 - Cross-section of mounting
system
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The maximum allowable power dissipation depends upon the size of the external heatsink

(i. e. its thermal resistance); fig. 28 shows this dissipable power as a function of ambient tem-
perature for different thermal resistance.

6-1559
Fig.28 - Maximum allowable power Plot
dissipation vs. ambient tem- (w)
perature
30

20

-50 ] 50 100 Tamb (*C)

For a more detailed description of the TDA 2020 and related performance refer to
SGS-ATES Application Note n. 130.
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