
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fig. 10 - P.C. board and component layout for the circuit of fig. 9 (1:1 scale) 

Q2 Q2 Q1 YOKE +Vs GND Q1 YOKE SYNC. 
EMITTER BASE EMITTER BASE INPUT 

COLLECTOR 

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

15 Supply current 110 mA 
t lly Flyback time 0.8 ms 
Iy Maximum scanning current (peak to peak) 0.9 A 
Vs Operating supply voltage 23 to 27 V 
Ptot TDA 1270 power dissipation 2.4 W 

For safe working up to Tamb = 50°C a heatsink of Rth = 30 °C/W is required and each tab 
of the TOA 1270 must be soldered to 1 cm2 copper area of the printed circuit board. 

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

+Vs GND YOKE YOKE SYNC. GND 

535 



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 

CI 

r---~------~----~r---------------------------------~r------{)'Vs=32V 

C3 

lOO~F 
4 35V 

TABS R3 
220 
kn 

11 1---4-----. 
C10 

SVNCINPUT 
8 TDA 127010 .--_-:I:-1.5-n-F...-----I ___ ~ 

.--__ _._---19 

5.6kn 

* Tolerance 5'/, 
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Fig. 14 - Vertical deflection circuit for large screen colour TV employing the integrated 
darlington pair TDA 1410 

4 

C4 
11 33pF 

SYNC. INPUT 8 lOA C5 

1270 10 
J:,1.5nF 

9 

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

Is 
tfly 

Vs 
Ptot 
Ptot 

Supply current 
Flyback time 
Operating supply voltage 
TDA 1270 power dissipation 
TDA 1410 power dissipation 

R9 
2.7kn 

Rth case-ilmb Thermal resistance' of TDA 1410 heatsink 

MOUNTING INSTRUCTION 

30V 

4 

Cll 

Q.47}JF 

RIO R12 
22kO In 

5-1188 

0.5 A 
0.8 ms 

28 to 36 V 
0.5 W 
11 W 
6 °e/W 

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 Tamb = 55 and 70 °e) as a func· 
tion of the side "s" of two equal square copper areas having a thickness of 35 Il (1.4 mil). 
During soldering the tab temperature must not exceed 260 °e 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 35)-1 THICKNESS 

p. C. BOARD 

Fig.17 - Maximum power dissipation 
and junction-ambient ther· 
mal resistance vs. "s" 

G-1478/1 
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6 
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I 

1--l-l-+Pt!,QO!Lt ;..:(T:!1-amb = 55'C) , ---t 

o 10 20 30 40 s (mm) 
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Fig. 16 - Example of TDA 1270 with 
external heatsink 

Fig. 18 - Maximum allowable power 
dissipation versus ambient 
temperature 

G 1479f1 
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LINEAR INTEGRATED CIRCUIT 

5 V 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 

Input supply voltage 

Total power dissipation at Tamb ~ 25°C 

at Tease ~ 25°C 
Storage and junction temperature 

Operating temperature 

MECHANICAL DATA 

Pin 3 cQnne<:t~d to metal- part of. mounting surface 

(t} Within. this r-eglO(.1 the- cross· sedlon Of the le-ads IS uncon!roU~d 

Supersedes issue dated to/T3 539 

20 

1.25 

14 

-55 to 150 

a to 70 

Dimensions in 

V 

W 
W 

°C 

°C 

mm 

6/75 



BLOCK DIAGRAM 

SERIES 

1----.----_--{2)2 Vo 

5-0371 

SCHEMATIC DIAGRAM 

V; :-----i ;--------------------i ---------~----I --R9 

E 

~~~----~----~,-L~----~~~Q9 

r-
-----., I 06 

R8 

I 
I 

_____ ...1 

B 

~ _____ J !____________________ '- ____________ J 
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TEST CIRCUIT with output characteristic 

500n 

~ 
50 
mV 

lOrnA 

THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 

Thermal resistance junction-ambient 

541 

V Axis 
osciHoscopt" 

In 

5_0521 

SOOmA 
forego 

X Axis 
oscilloscope 

loMAX 

Output 
voltage 
Change 

10 
5-0436 

max 

max 
9 °C/W 

100 °C/W 

~ 
I 
I 
I 
I , 



ELECTRICAL CHARACTERISTICS 
(Tj = 25 aC, Vi = 12 V unless otherwise specified) 

Parameter 

Va Output voltage 

!:iVa' Load regulation 

I • a Regulated output 
current 

loMAX' Maximum output 
current 

Ise Output short-circuit 
current 

Id Quiescent drain current 

!:iVa Line regulation 

!:iVa 
Temperature coefficient 

!:iTamb 

eN Output noise voltage 

Ra Output resistance 

SVR Supply voltage rejection 

, Refer to the test circuit 

" Tantalum capacitor 

Test conditions 

7.5 V ~ Vi ~20V 
10 = 10mA CL = 1O ILF 

10 = 10 to 600 rnA 
CL = 1O ILF 

!:iVa 
-- ~ 1% 

Va 

Teo>e = 25 ac 
Tease = 70°C 

Va = 0 

Vi = 20V 10 =0 

Vi = 7.5 to 12 V 
10 = 10 rnA CL = 1O ILF 

10 = 10mA CL = 10 ILF 
Tamb = Ot070°C 

10 = 10 rnA 
CL" = 20 ILF 
B = 10 Hz to 100 kHz 

10 = 600 rnA 

Vi = 10V 10 = 10mA 
!:iVi = 4 V peak to peak 
f = 100 Hz CL = 10 I-tF 

542 

Min. Typ. Max. Unit 

4.75 5 5.25 V 

0.3 1 DfoV 

600 850 rnA 

0.93 1.2 A 
1 A 

200 250 rnA 

9 rnA 

5 23 mV 

0.5 mV/O( 

70 ILV 

15 mil 

46 60 dB 



Vo 
(v) 

lo{reg 

(A) 

0.9 

0.7 

0.6, 

Typical output voltage versus outpu.t 
current 

61035 

) 

/ 
/ 

V 
V 

1/ 
~ 

.J 1 
V ! 

200 0100 600 800 1000 lo(mA) 

Typical regulated output current 
versus junction temperature 

G 1152 

Vi = 12V 
!lVo =1". 

I _. 

r--.... 

"'" ~ I": 
...... 
~ 
I' 

-I,/) -20 20 40 60 so 100 120 Tj ('C) 
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Ptot 
(W) 

14 

12 

10 

0.7 

0.6 

Power rating chart 

I I I 

....... ""rly I I 
~" I"'r~ 

~1y~04r 
,..."S,,,,, 

l-I--..... 
,.-
-----

I--I- FREE'AIR 

I I 

10 20 30 40 50 60 Tamb ("e) 

Maximum output current versus 
junction temperature 

G 1153 -

Vi =12V 

r---..1-., 
1'-... 

1'-... 
1'-... 

-I,/) -20 20 '40 60 eo 100 120 T) ('C) 

I 
i 



(V) 

2.5 

IS 

Ise 

Typical dropout voltage versus 
junction temperature 

In ,SOOmA 

~ 

~= 400mA 

~ 
10 = 200mA .,... 

.... 
.... 

6~ =1-'. 

G 1154 -

-20 20 IIJ 60 80 100 120 140 TJ ('C) 

Typical short-circuit current versus 
junction temperature 

G-1155 

(mA) ~~-+~+-~~-+~+-~~-+~+-~~ 

260 
V· ,12 V 

240 

220 

200 

180 

160 

140 

120 

100 

-20 20 40 60 80 100 120 140 T)<'C) 
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260 

220 

180 

140 

100 

Id 
(mA 

9.5 

8.5 

) 

Typical short-circuit current versus 
input voltage 

G 1040 

Tj,25'C .... 
y 

V .... 
/' 

V 

10 12 14 16 18 Vj(V) 

Typical quiescent drain current 
versus junction temperature 

G 1156 -
I 

I I 
10 == 0 

No,20V 

f" ~ 
N 

Vj =12V 

~ 

")"0., 

-20 20 IIJ 60 80 ·100 120 140 Tamb('C) 



61d 

Typical quiescent drain current 
variation versus junction temperature 

G-1157 

(~A) ~-+~~+-~-+~~+-~~~~+-~-i 

100 

SVR 
(dB) 

60 

58 

56 

54 

52 

50 

to!': 50mA 

-20 20 40 60 BO 100 120 140 TJ ("C) 

Typical supply voltage rejection 
versus regulated output current 

Vi =10 V 

........ AVj =4Vpeak to peak 

t-.... f = 100 Hz 

1" 
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....... r-.... 
l' 

t"-.. 

G 10105 

I--

...... 1'-.. 
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SVR 

(dB) 
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60 

58 

56 

) 

4 

2 

10 2 , 
4 

2 

10 . 
6 

4 

2 

Typical supply voltage rejection 
versus frequency 
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l/ 

46' 

102 
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Vi =lOV 
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10 =10mA 
~ ~ -
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10' 104 f (Hz)" 105 

Typical output resistance versus 
frequency 
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Typical line transient response 

AVj = 5V 

Vj=9.5V dz 
AVo = 50mV 

Vo= 5 V C / 
roons 

APPLICATION INFORMATION 

Typical connection circuit 

Vi 

Ci 

1\ 
I 

...... I'--.. 

lOOns lOOns lOOns lOOns 

5-0437 

TDA1405 1---,---(; Vo= 5V 

10pF 

5-0522 
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APPLICATION INFORMATION (continued) 

Circuit for increasing output voltage 

R2 
Vo= VI (1+""R1) + Id ·R2 

Vi = 16 V 

Id = 9 rnA 

tild --= -7 fJ.A/oC typo 
tiTamb 

tild 
tiV. = 30 fJ.AIV typo 

o 

Vi 

Circuit for increasing output current 

TDA1405 

5-0523 

Vi Ql vo=5V 
o---~--~ r------------------~--_O 

Vi = 12V 

loMAX= 5A 

Ro""'2rnil 

01 = PNP transistor 

hFEOl ~ 20 at ICOI = 5 A 
3.311 

Switching regulator with short-circuit protection 

Vo = 5V 
lo~4A 

~VO "'" 100 rnV peak to peak 

f"'" 10 kHz 

Po 
T] =--""'65% 

Pi 

Vi = 10to 20V 

01 = BOX 70 

02 = BC 116 

01 = Diode with IFM = 5 A 

L""'1.5rnH 

v, 4W 

O.2n 

27 n 

547 

TDA1405 
10,uF 

I 
5- 0524 





LINEAR INTEGRATED CIRCUIT 
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TDI1410 

PRELIMINARY DATA 

MONOLITHIC QUASI-COMPLEMENTARY DUAL DARLINGTON IN 
PENTAWATT® PACKAGE 

The TDA 1410 is a monol ithic 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 

V CEO 

V CBO 

10 
10 

Collector-emitter voltage(lB = 0) 
Collector-base voltage(I E = 0) 
Output peak current (repetitive) 
DC output current 
01 forward current 
02 forward current 

IF Dl 

IF D2 

Ptot 

Tj • Tstg 

Total power dissipation at T case = 60°C 
Junction and storage temperature 

ORDERING NUMBERS: TDA 1410 H 
TDA 1410 V 

MECHANICAL DATA 

549 

36 
50 

3.5 
3 

0.3 
3 

30 
-40 to 150 

v 
V 
A 
A 
A 
A 
W 
°C 

Dimensions in mm 

5/75 

I 



CONNECTION AND SCHEMATIC DIAGRAMS 

2o--.._---t-C 

'----.----04 

5·1128 

THERMAL DATA 

Rth J-case Thermal resistance junction-case , max. 3 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C) 

Parameter Test conditions Min. Typ. Max. Unit 

VCEO Collector-emitter 
breakdown voltage 36 V 

VCBO Collector-base 
breakdown voltage Ic = 500 IlA 50 V 

V (B R)CSSO Collector-substrate 
breakdown voltage 50 V 

hFE(NPN) DC forward current 
transfer ratio Ic =2A VCE = 5V 2000 5000 -

hFE(PN'P) DC forward current 
transfer ratio Ic = -2A VCE = -5V 800 2500 -

550 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

Id Quiescent drain 
current 12 - 1 = 5 rnA 

VeE (sa!) Collector-emitter 
saturation voltage Ie = 12AI 
(NPN-PNP) 

VBE(NPN) Base-emitter voltage 
(pins 2-4) 

Ie =2A 

VBE(PNP) Base-emitter voltage 
(pins 1-4) 

Ie = -2A 

VF(01) D 1 forward voltage V 3-5 = -34V 
IF(01)= 0.3A 

V F(02) D2 forward voltage IF(02)= 3A 

fTlNPN) Cutoff frequency Ie = 2A 

fT(PNP) Cutoff frequency Ie = -2A 

Fig. 1 - Typical quiescent drain cur­
rent vs. 12 -1 

G 1645/2 -

V •• 34 V 

40 
Tease = 2S'C 

30 

/ 
V 30 

20 

V 
/ 

20 

10 / 10 

/ 
,/' 

o 6 '2-1 (mA) o 
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) 

V, = 34V 20 mA 

hFE= 200 11.71 12.31 V 

2 V 

-0.9 V 

1.5 V 

5 V 

VeE = 10V 10 MHz 

VeE = -10V 5 MHz 

Fig. 2 - Typical quiescent drain cur­
rent VS. case temperature 

G·164411 

'" '" ./ 
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Fig. 3 - Typical quiescent drain cur· 
rent vs. supply voltage 

G 16fJOfI -

'2_1=5mA 
Tcase=2Soc 

10 20 30 40 v. (V) 

Fig. 5 - Typical V CE(sat) vs. collector 
current 

G 1627 -
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./ 

/ 
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10' , 
• 

10' 
• 

10' 

o 

Fig. 4 - Typical DC current gain vs. 
collector current 
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\ 
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G 163M' 
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Ie (A) 

Fig. 6 - Typical V BE vs. collector 
current 
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Fig. 7 - Typical pulse response 
(rising edge) 
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, 
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Fig. 9 - Typical output voltage swing 
vs. freauencv 
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Fig. 8 - Typical pulse response 
(falling edge) 
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Fig. 10 - Safe operating areas 
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APPLICATION INFORMATION 

Fig. 11 - Derating characteristic 

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

Parameter Test conditions Min. Typ. Max. Unit 

Po Output power d =1% Gv = 30 dB 
f = 40 to 15,000 Hz 
Vs =25V RL=4n 10 12 W 
Vs = 27V RL=an a 9 w 

d = 10% Gv = 30 dB 
f = 40 to 15,000 Hz 
Vs = 25V RL=4n 16 w 
Vs = 27V RL=an 12 w 

B Frequency response Vs = 25V RL=4n 
(-3 dB) Gv = 30dB 20 to 100,000 Hz 

Id Drain current Vs = 25V RL=4n 
Po = law 960 rnA 

Vs = 27V FlL = an 
Po = 12W 575 rnA 

Fig. 13 - Output characteristics of the 
protected class B stage G 16&512 

~ig. 14 - Typical distortion vs. out· 

;17 , 
7( I 
!I I 
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Fig. 15 - Typical distortion vs. output 
power (R L = 4n) 

G 1637 -
II 

V •• 25V 

- RL .41\ 
I = 1kHz 
G 'JOdB 

./ . .. , .. , .. 
1 10 Po (W) 

Fig. 17 - Typical power dissipation 
and efficiency vs. output 
power (R L = 4n) 
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Fig. 16 - Sensitivity vs. output power 
(R L =4n) 

G 1638/1 -
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RL = 4fl H- f =1 kHz 

H- Gy '30dB 
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v 

1/ 

J 
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Fig. 18 - Typical distortion vs. output 
power (R L = 8n) 
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Fig. 19 - Typical distortion vs. output 
power (R L = Sn) 
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Vs =27V 
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Fig.21 - Typical power dissipation 
and efficiency vs. output 
power(R L = Sn) 
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Fig. 20- Typical sensitivity vs. output 
power (R L = sn) 
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Fig. 22- Typical output power vs. 
supply voltage 
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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. 

Fig. 24- Booster for operational amplifier 
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Fig.25- L 141 + TDA 1410 output 
voltage swing vs. frequency 
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Performance of circuit in fig. 24 

Max. supply voltage 
Max. power dissipation 
Input offset voltage 
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Fig.27 - Position control of DC motor 
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Fig.28 - Stepping motor driver 
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Fig.29- Bidirectional speed control of DC motor 
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Fig.30 - Programmable supply voltage 
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Fig.31 - Output stage for vertical deflection system 
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TOA 1412 
LINEAR INTEGRATED CIRCUIT 

12V VOLTAGE REGULATOR 

• OUTPUT CURRENT > 500 rnA 
• 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 1412 is a silicon monolithic voltage regulator in Jedec TO-12a plastic package 

which can supply more than 500 rnA. 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 

Input supply voltage 

Total power dissipation at Tamb ~ 25°C 

at Tease ~ 25°C 
Storage and junction temperature 
Operating temperature 

MECHANICAL DATA 

Supersedes issue dated 10/73 563 

27 V 

1.25 W 

14 W 

-55 to 150°C 

Oto70 °C 

Dimensions in mm 

6/75 

I 



BLOCK DIAGRAM 
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SCHEMATIC DIAGRAM 
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TEST CIRCUIT with output characteristic 

O.lfJF O.lfJF 

Y Axis 
oscilloscope 

In 

5-0526 

X Axis 
oscilloscope 

Vo Output 

120 ~-=tt:=::======;:;:::;==~::::==~VOltage mV --i Change 

L~L 
10mA SOOmA 

10 reg. 
loMAX 10 

5-0444 

THERMAL DATA 

Rth j-case 

Rth j-amb 

Thermal resistance junction-case 

Thermal resistance junction-ambient 

565 

max 

max 
9 °C/W 

100 °C/W 



ELECTRICAL CHARACTERISTICS 
(Ti = 25°C, Vi = 21 V unless otherwise specified) 

Parameter 

Vo Output voltage 

l:;.Vo" Load regulation 

I " 0 Regulated output 
current 

loMAX" Maximum output 
current 

Ise Output short-circuit 
current 

Id Quiescent drain current 

l:;.Vo Line regulation 

.l:;.Vo 
Temperature coefficient 

l:;.Tamb 

eN Output noise voltage 

Ro Output resistance 

SVR Supply voltage rejection 

• Refer to the test circuit 

"" Tantalum capacitor 

Test conditions 

14.5 V ~ Vi ~ 27 V 
10 = 10 mA CL =10/-tF 

10 = 10 to 500 mA 
CL = 10/-tF 

l:;.Vo 
--~1% 

Vo 

Tease = 25°C 
Tease = 70°C 

Vo = 0 

Vi = 27V 10 =0 

Vi = 14.5 to 21 V 
10 = 10mA CL = 10 /-tF 

10 = 10 mA CL = 10/-tF 
T amb = 0 to 70 °C 

10 = 10mA CL""= 20/-tF 
B = 10 Hz to 100 kHz 

10 = 500 mA 

Vi = 19V 10 = 10mA 
l:;.Vi = 4 V peak to peak 
f = 100 Hz CL = 10 /-tF 

566 

Min. Typ. Max. Unit 

11.4 12 12.6 V 

0.3 1 OfoV 

500 720 mA 

0.75 1 A 
0.8 A 

100 200 mA 

10 mA 

6 33 mV 

1.2 mV/oC 

150 /-tV 

20 m!l 

46 60 dB 
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Power rating chart 
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Typical line transient response 
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APPLICATION INFORMATION (continued) 
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LINEAR INTEGRATED CIRCUIT 

15 V VOLTAGE REGULATOR 

• OUTPUT CURRENT > 450 mA 

• 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 mAo 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 

Input supply voltage 

Total power dissipation at Tamb ~ 25°C 

at Tease ~ 25°C' 

Storage and junction temperature 
Operating temperature 

MECHANICAL DATA 

Supersedes issue dated 10/73 573 

27 

1.25 

14 
-55 to 150 

o to 70 

Dimensions in 

V 

W 

W 

°C 

°C 

mm 

6175 



BLOCK DIAGRAM 
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TEST CIRCUIT with output characteristic 

v, o---.----j TDA 1415 

1.5 
kIl O.l,l1F 

Y Axis 
oscitloscope 

O---~--------~ __ ~-----+----~------~ 

~ ___ .Jl 
osmsec.ll.50msec.1 

X AJL:is 
oscilloscope 

5-0530 

~ ~~ 

150 t~C:=::===::~;;;:::::::;==~:::==1VOllage mV_ Change 

L~45~omA 
10 MAX 10 

loreg. 5 0411 

THERMAL DATA 

Rth J-case 

Rth J-omb 

Thermal resistance ,junction-case 
Thermal resistance junction-ambient 
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max 

max 
9 °C/W 

100 °C/W 



ELECTRICAL CHARACTERISTICS 
T j = 25°C, Vi = 24 V unless otherwise specified) 

Parameter 

Vo Output voltage 

ilVo' Load regulation 

I ' 0 Regulated output 
current 

loMAX' Maximum output 
current 

Isc o utput.sho rt- c i rcu it 
current 

Id Quiescent drain current 

ilVo Line regulation 

ilVo 
Temperature coefficient ilT.mb' 

eN Output noise voltage 

Ro Output resistance 

SVR Supply voltage rejection 

, Refer to the test circuit 

'* Tantalum capacitor 

Test conditions 

17.5 V ="" Vi ="" 27 V 
10 =10mA CL = 10 ~F 

10 = 10to 450 rnA 
CL = 10 ~F 

ilVo 
--=""1% 

Vo 

Tcase = 25°C 
Tcase = 70°C 

Vo = 0 

Vi = 27V 10 =0 

Vi = 17.5 to 24 V 
10 = 10mA CL = 10~F 

10 = 10mA CL = 10 ~F 
T amb = 0 to 70 °C 

10 = 10mA 
CL" = 20 ~F 
B = 10 Hz to 100 kHz 

10 = 450 rnA 

Vi = 22V 10 = 10mA 
il Vi = 4 V peak to peak 
f = 100 Hz CL = 10 ~F 

576 

Min. Typ. Max. Unit 

14.25 15 15.75 V 

0.3 1 %V 

450 600 rnA 

0.68 O.S A 
0.8 A 

85 16C rnA 

10 rnA 

6 33 mV 

1.5 ~VloC 

180 ~V 

60 mil 

46 56 dB 
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Typical line transient response 
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APPLICATION INFORMATION (continued) 

Symmetrical ± 15 V voltage regulator circuit 

TDA1415 1-~_-.-_----.~_~_-.-_----oVo=·15V 

500,uF 

TDA 1415 

500,uF IO,uF BAl28 lOll 

:-__ '---__ -+ ____ -A-_~-_+_ _ __4--~ __ OVo=-15V 

S _ 0532 

Series regulators circuit connection 

f--~-o'lo=30V 
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( No short-cirCUil) 
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1--r--+------{)'Io=15V 
4S0mA 

500,uF 
sean 

5_0533 

581 



APPLICATION INFORMATION (continued) 

Low consumption circuit to increase output voltage 

Id =10mA 

Vi = 25V 

Old -- = -7 JJ.A/oC typo oTamb 

Old W = 30 JJ.AIV typo , 
OVBE --= -2mV/oC oT.mb 

Vi 
TDA1415 
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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 

VCBO 

10 
10 
IF D1 

IF D2 

Ptot 

Tj • Tstg 

Collector-emitter voltage(lB = 0) 
Collector-base voltage (IE = 0) 
Output peak current (repetitive) 
DC output current 
01 forward current 
02 forward current 
Total power dissipation at T case = 60°C 
Junction and storage temperature 

ORDERING NUMBERS: TDA 1420 H 
TDA 1420 V 

MECHANICAL DATA 

583 

44 
55 

3.5 
3 

0.3 
3 

30 
-40 to 150 

V 
V 
A 
A 
A 
A 
W 
°C 

Dimensions in mm 

5/75 



CONNECTION AND SCHEMATIC DIAGRAMS 
5 

2n--_+_-l-r 

01 

02 

5·112B 

5-t127 

THERMAL DATA 

Rth j-case Thermal resistance junction-case max. 3 °C/W 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C) 

Parameter Test conditions Min. Typ. Max. Unit 

VCEO Collector-emitter 
breakdown voltage 44 V 

Vcso Collector-base 
breakdown voltage Ic=500MA 55 V 

V(S R)CSSO Collector-substrate 
breakdown voltage 60 V 

hFE(NPN) DC forward current 
transfer ratio Ic =3A VCE = 5V 10002500 -

hFE(PNP) DC forward current 
transfer ratio Ic = -3A VCE = -5V 500 1000 -

584 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

Id Quiescent drain 
current 12- 1 = 5 mA 

VCE(sat) Collector-emitter 
saturation voltage Ic =13AI 
(NPN-PNP) 

VSE(NPN) Base-emitter voltage 
(pins 2-4) 

Ic =3A 

VSE(PNP) Base-emitter voltage 
(pins 1-4) 

Ic = -3A 

VF(Dl) Dl forward voltage V 3-5 = -40V 
IF(D1)= 0.3A 

V F(D2) D2 forward voltage IF(D2)= 3A 

fT(NPN) Cutoff frequency Ic = 2A 

fT(PNP) Cutoff frequency Ic = -2A 

Fig. 1 - Typical quiescent drain cur­
rent vs. 12-1 
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VCE = 10V 10 MHz 

VCE = -10V 5 MHz 

Fig. 2 - Typical quiescent drain cur· 
rent vs. case temperature 

G-15691Z 

V 
/' .,. 

.,.'" 
..... 

Vs=4 V 

12_1=5mA r--

20 40 60 60 100 120 Tease'·C) 



Fig. 3 - Typical quiescent drain cur­
rent vs. supply voltage 
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Fig. 5 - Typical VCE(sat) vs. collector 
current 
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Fig. 4 - Typical DC current gain vs. 
collector current 
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Fig. 7 - Typical pulse response 
(rising edge) 
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Fig. 8 - Typical pulse response 
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Typical performance of circuit in fig. 12 

o 

-, 
-2 

-3 

-4 

Parameter Test conditions Min. Typ. Max. Unit 

Po Output power d =1% Gv = 30 dB 
f = 40 to 15,000 Hz 

B 

Id 

Vs = 34V 
Vs = 36V 

d = 10% 
f = 1 kHz 
Vs = 34V 
Vs =36V 

Frequency response Vs = 34V 
(-3 dB) Gv = 30 dB 

Drain current Vs = 34V 
Po = 30W 

Vs = 36V 
Po = 20W 

Fig. 13 - Output characteristics of the 
protected class B stage 
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RL = 4D 20 22 W 
RL=BD 15 17 W 

Gv = 30 dB 

RL = 4D 30 W 
RL = BD 20 W 

RL= 4D 
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RL =4S2 
1.3 A 

RL = BD 
720 mA 

Fig. 14 - Typical distortion vs. out· 
put power (R L = 4S2) 
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Fig. 15 - Typical distortion vs. output 
power (R L = 4n) 
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Fig. 16 - Sensitivity vs. output power 
(R L =4n) 
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Fig. 19 - Typical distortion vs. output 
power (R L = 8n) 
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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. 

Fig. 24 - Booster for operational amplifier 
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Fig.25- L 141 + TDA 1420 output 
voltage swing vs. frequency 
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Fig. 26- L 141 +TDA 1420 transient 
response 
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Fig. 27 - Position control of DC motor 
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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 n; at V s = ± 14 V the guaranteed output 
power is 10 Won a 4 n load and 8 W on a 8 n 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 

Vs 
Vi 
Vi 
10 
Ptot 

Tstg , Tj 

Supply voltage 
Input voltage 
Differential input voltage 
Output peak current (internally limited) 
Power dissipation at T case .;;;; 95 °C 
Storage and junction temperature '" 

± 18 
Vs 

±15 
3.5 
18 

-40 to 150 

V 

V 
A 
W 
DC 

ORDERING NUMBERS: TDA 2010 B82 dual in-line plastic package 
TDA 2010 B92 quad in-line plastic package I 
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 

OUTPUT 

-SUPPlY VOlTAGE:] 1~ POWEFt lINITING 

10 COMPENSATION 

9 COMPENSATION 

8 INVERTING INPUT 

The copper slug is electrically 
connected to pin 5 (substrate) 

TEST CIRCUIT 

10,," 

Vi~J-_-_-----4 

4.7/1' C3 4.7jE 

R5 R3 
13kn 100 

kO 

THERMAL DATA 

R2 

Thermal resistance junction-case 
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ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Vs 
Tamb= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. 

Vs Supply voltage ±5 

Id Quiescent drain current Vs = ± 18V 45 

Ib Bias current 0.15 

Vi (off) I nput offset voltage 5 
Vs = ± 17V 

Ii (off) Input offset current 0.05 

V 0 (off) Output offset voltage 10 

Po Output power d =1% Gy = 30 dB 
T case";; 70°C 
f = 40 to 15,000 Hz 

RL =4n 10 12 
RL =8n 8 9 

d = 10% Gy = 30 dB 
Tease ..;; 70°C f = 1 kHz 

RL =4n 15 
RL r= 8n 12 

Vi I nput sensitivity Gy = 30 dB f = 1 kHz 

Po =10W RL =4n 220 
P = 0 SW RL =SQ 250 

±14V, 

Max. Unit 

±18 V 

mA 

p.A 

mV 

p.A 

100 mV 

W 
W 

W 
W 

mV 
mV 

B Frequency response(-3 dB) RL =4n C4 = 68 pF 10 to 160,000 Hz 

d Distortion Po =100mWtol0W 
RL =4n Gy = 30 dB 
T case";; 70°C 

f = 1 kHz 0.1 % 
f = 40 to 15,000 Hz 0.3 1 % 

Po = 100 mW to 8 W 
RL =8n Gy = 30 dB 
Tease";; 70 "c 
f = 1 kHz 0.1 % 
f = 40 to 15,000 Hz 0.2 1 % 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

Ri Input resistance (pin 7) 5 Mn 

Gv Voltage gain (open loop) 100 dB 
RL =4n f = 1 kHz 

Gv Voltage gain (closed loop) 29.5 30 30.5 dB 

eN Input noise voltage RL =4n 4 p.V 

iN I nput noise current B(-3dB) = 10 to 20,000 Hz 0.1 nA 

SVR Supply voltage rejection 
ratio RL =4n Gv = 30 dB 

friPPle = 100 Hz 50 dB 

Id Drain current Po = 12 W RL =4n 0.8 A 
P = 0 9W RL =8n 0.5 A 

Thermal shut-down 
junction temperature 145 °C 

* Thermal shut-down case 
temperature Ptot= 10.5 W 120 °C 

• See fig. 15 

Fig. 1 - Typical output power vs. sup­ Fig. 2 - Typical output power vs. sup­
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Fig. 3 - Typical distortion vs. output 
· power (R L = 4 n ) 
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Fig. 4 - Typical distortion vs. output 
power (R L = 4.11) 
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Fig. 8 - Typical output power vs. 
frequency 
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Fig. 11 - Open loop frequency response 
with different values of the 
i"blloff capacitor C4 
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Fig.12 - Typical value of C4 vs. volt­
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Fig.15- Typical power dissipation and 
efficiency vs. output power 
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Fig. 17 - Typical amplifier with spl it power supply 
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Fig. 16- Maximum power dissipation 
vs. supply voltage (sine wave 
operation) 
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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.19- lOW Hi-Fi stereo amplifier with preamplifier-equalizer for ceramic PICK-UpS 

+V$(18V max) 

'" '" 

" 

"'AW 

:t'''" j 1.2.n ~l~PFI , ""400

"' Ol"F 

'" .... ____ nZ.2"f III 

.""" r '~33Pf 

l?~~,,, "' 
; " .. , ."'f!-:-l 2.2~n 

~r ~ 4?k.ll .ro lJon 220'I! 
2.lkn ~'r::: 

" 
~ .. " 

IIOkn '" 
f---

log. l09_ "'- ,----L 

oo~fF '000 '80n I.""' 100kll 
,"0 

F"" F"" " 
In 4nn 2.Z,..F "", I I I 

011"F ~ . 
,,~1 

.. BALANCE ,. 

BASS r TREBLE VOLUME 22.11 

I ". I I ."11 01"F 

J~'''' t-li.1?1 .Jr'DA1OS~ 
4.1/,r 

J .. "' .ro,,~ 
"" 2.1k/l 

:~ 
U./l II".., l r-- (-i1E,r I:c(], 19U1 2,2'n 

,OOkll 
:i2.2I"F "' 

,., 
" Inn ,~ .. no.n 220kn 

'0 ,~, (*.1 ... , I.og. 

f'~' l.3MIl 

r 
,aon .~""' oo.~ ,"0 

FOll'F p.o" F"" ~ 

.l. 
(lav", .. ) -v. 5-".0 

605 



Fig. 20 - Typical stereo amplifier with split power supply 
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SHORT CIRCUIT PROTECTION 

The most important innovation in the TDA 2010 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 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 lirriits. 
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Fig. 22 - Maximum output current vs. 
voltage (V CE) across each out­
put transistor 
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Fig.23- Safe operating area and col­
lector characteristics of the 
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 Tj 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 curn~nt consumption. 
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Fig.25- Output power and drain cur­
rent vs. case temperature 
(R L =4[2) 
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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 

Fig.27 - Cross-section of mounting 
system 

~=~Ip.ce. 
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The maximum allowable power dissipation depends upon the size of the external heatsink 
Ii. 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 
dissipation vs. ambient tem­
perature 
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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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lOA 2020 
LINEAR INTEGRATED CIRCUIT 

PRELIMINARY DATA 

20 W Hi-Fi AUDIO POWER AMPLI FIER 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 n; the guaranteed output power at 
± 17 V /4 n is 15 W (01 N 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, 
Vi 
Vi 
10 
Ptot 
T,tg, T j 

Supply voltage 
Input voltage 
Differential input voltage 
Output peak current (internally limited) 
Power dissipation at Tease .:;;; 75°C 
Storage and junction temperature 

ORDERING NUMBERS: TDA 2020 A82 dual in-line plastic package 
TDA 2020 A92 quad in-line plasticp.ac)<age 

± 22 
V, 

± 15 
3.5 
25 

-40 to 150 

TDA 2020 AC2 dual in-line plastic paG.kage with spacer 
TDA 2020 AD2 quad in-line plastic package with spacer 

V 

V 
A 
W 
°C 

MECHANICAL DATA Dimensions in mm 
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CONNECTION AND SCHEMATIC DIAGRAMS 

-5UP1>lY VOLTAGE 3 12 POWER LIMITING 

-SUPPLY VOLTAGE 5 10 COMPENSATION 

COIo'lPENSATION 

8 INYERTING INPUT 

The copper slug is electrically 
connected to pin 5 (substrate) 

TEST CIRCUIT 

lO"F 
Vi cfo1jt-~-~----__'_l 

68pF 

C4IH---_. 
9 

TDA 2020 >"'14'---_~I_-vfo--__, 

4.7"F C3 

R5 R3 
13kn 100 

kn 

THERMAL DATA 

RI 
33 5·,. 
kO 

R2 

Thermal resistance junction-case 
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o.1~l_;l 
C7 C8 

R4 
In 

5-11103 

max 3 °C/W 



ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Vs 
Tam"b= 25°C unless otherwise specified) 

Parameter Test conditions Min. Typ. 

Vs Supply voltage ±5 

Id Quiescen,t drain current Vs = ± 22V 60 

Ib Bias current 0.15 

V; (off) Input offset voltage 5 
Vs=±17V 

1;(Off) I nput offset current 0.05 

Va (off) Output offset voltage 10 

Po Output power d =1% Gy = 30 dB 
T case ..;; 70°C 
f = 40 to 15,000 Hz 

Vs = ± 17V RL =4 n 15 18.5 
Vs = ± 18V RL =4 n 20 
Vs =±18V RL =8 n 16.5 

d = 10% Gy = 30 dB 
T case ..;; 70°C f = 1 kHz 

Vs = ± 17V RL =4 n 24 
Vs = ± 18V RL =8 n 20 

VI I nput sensitivity Gy = 30 dB f = 1 kHz 
Po = 15W 

Vs = ± 17V RL =4 n 260 
Vs = ± 18V RL =8 n 380 

Max. 

±22 

100 

B Frequency response( -3 dB) RL=4 n C4 = 68 pF 10 to 160,000 

d Distortion Po = 150 mW to 15W 
RL =4 n Gy = 30 dB 
T case";; 70°C 

f = 1 kHz 0.2 
f = 40 to 15,000 Hz 0.3 1 

Po = 150 mW to 15W 
Vs = ± 18V RL =8n 
Gy = 30 dB T case ..;; 70°C 

f = 1 kHz 0.1 
f = 40 to 15,000 Hz 0.25 
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±17V, 

Unit 

V 

mA 

/lA 

mV 

/lA 

mV 

W 
W 
W 

W 
W 

mV 
mV 

Hz 

% 
% 

% 
% 



ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

RI Input resistance (pin 7) 5 Mn 

Gy Voltage gain (open loop) 100 dB 
RL =411 f = 1 kHz 

Gy Voltage gain (closed loop) 29.5 30 30.5 dB 

eN Input noise voltage RL =411 4 J.lV 

iN I nput noise current B (-3 dB) = 10 to 20,000 Hz 0.1 nA 

SVR Supply voltage rejection 
ratio RL = 411 Gy = 30 dB 

frlPPle = 100 Hz 50 dB 

Id Drain current Po = 18.5W RL =4n 1 A 

Po = 16.5W Vs = ± 18V 
RL =8 11 0.7 A 

Thermal shut-down 
junction temperature 145 °C 

* Thermal shut-down case 
temperature Ptot= 15.5W 105 °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%) " , G-"" 
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Fig. 3 - Typical distortion VS. output 
power (R L = 4 n) 
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Fig. 5 - Typical distortion VS. output 
power (R L = 8 n ) 
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Fig. 4 - Typical distortion VS. output 
power (R L = 4n) 
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Fig. 6 - Typical distortion VS~ output 
power (R L = 8 n) 
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Fig. 7 - Typical distortion vs. 
frequency 
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Fig. 9 - Typical sensitivity VS. output 
power (R L = 4n) 
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Fig. 8 - Typical output power vs. 
frequency 
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Fig. 10- Typical sensitivity VS. output 
power (R L = 8n) 
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Fig. 11 - Open loop frequency response 
with different values of the 
rolloff capacitor C4 
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Fig. 13 - Typical quiescent current vs. 
supply voltage 
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Fig.12 - Typical value of C4 vs. volt­
age gain for different band­
widths 
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Fig. 15 - Typical power dissipation and 
efficiency vs. output power 
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Fig. 16- Maximum power dissipation 
vs. supply voltage (sine wave 
operation) 
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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) 

C 5-0065 

.-----~----------------------~------~'~T~~!:~"~--~~--------4-----~----- I 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 

Fig.21 - Typical bridge amplifier configuration with split power supply (R L = 8n d";; 1%; 
Po = 20 W @ V 5 = ± 14 V and Po = 30 W @ V 5 = ± 17V) 

;L 
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SHORT CI RCUIT 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. 

., 
o 

o 
-1 

-2 

-3 

-4 

Fig. 22 - Maximum output current vs. 
voltage (VeE) across each out­
put transistor 
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Fig.23- Safe operating area and col­
lector characteristics of the 
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 Tj 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. 
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Fig.24- Output power and drain cur· 
rent vs. case temperature 
(R L =8n) 

G 1557 -

f 
Vs=!.18V 

RL= SA 

I I 
I I 

I I 
I Po I ! 
I I I I I , 

I 1\.1 I 

I I I I 'J 
f.-I 

, 
i I I----

I I 

~Id, I I I _ i----+--i , , I , 
11-n i I I , 

I I I I !' 
I I 'i' 

50 100 

Id Po 

(A) (w) 

24 

20 

16 

1.2 12 

0.8 

0.4 

o 

622 

Fig.25- Output power and drain cur· 
rent vs. case temperature 
(R L =4n) 
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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 

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. 

Fig.28 - Maximum allowable power 
dissipation VS. ambient tem­
perature 
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For a more detailed description of the TDA 2020 and related performance refer to 
SGS-ATES Application Note n. 130. 
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