


































































































































































































































































































































































































































II 
APPLICATION INFORMATION (continued) 
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TDA1004A 

II 
MOUNTING INSTRUCTIONS 

When using an external heatsink, connected to the heat spreader of the Ie, the thermal 
power in the circuit. can be reduced to a negligible value. 
The optimum heat sink dimensions (blackened aluminium) for a given operating ambient 
temperature, can be found from the derating curves on page 3. 
The fact that the thermal resistance of the encapsulation' is very good, results in a 
relatively small heatsink for thermal power reduction; e.g. Po = 2 W at Tamb = 50 °e 
can be obtained without an external heatsink. 
Two mounting methods are shown below. 
By using these methods, no extra copper area is required on the printed-circuit board, 
so a saving in printed-wiring area is obtained. 
Mounting the external heatsink can be done by screwing or clipping. 
Mechanical stresses do not damage the Ie. 
It is recommended that a heatsink-compound be used between Ie heat spreader and 
heatsink. 

Method I 

7Z76406 

Method 2 

10 II 

heatsink 

printed-circuit 
board 

heatsink 

spacer 

copper heat 
spreader 

printed-circuit 
board 

January 1977 



____ J TDA1005A 
TDA1005AT 

FREQUENCY MULTIPLEX PLL STEREO DECODER 

The TDA 1005A isa high quality PLL stereo decoder based on the frequency-division mUltiplex (f.d.m.) 
principle, performing: 

- excellent ACI (Adjacent Channel Interference) and SCA (Storecast) rejection 
- very low BFC (Beat-Frequency Components) distortion in the higher frequency region 

The circuit incorporates the following features: 

- with simplified peripheral circuitry the circuit can perform as a time-division multiplex (t.d.m.) 
decoder, for use in economic medium and low-class apparatus 

- for car radios: operation at a supply voltage of 8 V 
- extra pin for smooth mono/stereo take-over without "clicks" 
- automatic mono/stereo switching (minimum switching level is 16 mV), controlled by both pilot 

signal and field strength level, 
- low distortion in the loop resonance frequency region (~300 Hz; THD = 0,2% typ.) 
- external adjustment for obtaining optimum channel separation in the complete receiver 
- internal amplification: t.d.m., 7 dB; f.d.m., 10 dB 
- driver for stereo indicator lamp 
- externally switchable: VCO-off or mono condition, 
- guaranteed VCO capture range (> 3,5% or 2,7 kHz) 

QUICK REFERENCE DATA 

Supply voltage range 

Supply voltage 
Ambient temperature 

Measured at Vi(p-p) = 1 V (MUX signal with 8% pilot) 

Channel separation at f = 1 kHz 
Carrier suppression 

atf = 19 kHz 
at f = 38 kHz 
at f = 76 kHz 

ACI rejection at f ::: 114 kHz 
SCA rejection at f = 67 kHz 
VCO capture range 
Total harmonic distortion 

fm = 1 kHz 
fm = 300 Hz to 10 kHz 

BFC suppression 

PACKAGE OUTLINES 

TDA 1005A ; "6-lead DI L; plastic (SOT-38). 
TDA 1005AT; 16-lead flat pack; plastic (SO-16; SOT-109A).' 

V8-16 

V8-16 typo 
Tamb typo 

a typo 

a19 typo 

a38 typo 

a76 typo 

a114 typo 

a67 typo 

> 

THD typo 
THD typo 

dBFC > 

8 to 18 V 

15 V 
25 °C 

t.d.m. f.d.m. 

50 55 dB 

36 36 dB 
45 40 dB 
80 75 dB 
52 70 dB 
85 90 dB 

3,5 3,5 % 

0,2 0,1 % 
0,2 0,1 % 
40 60 dB 

February'1980 
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MUX input 

1111111 

vco frequency 

pjlot mono/stereo 
level switch 

Fig. 1 Block diagram. 
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Frequency multiplex PLL stereo decoder 

RATINGS 

TDA1005A 
TDA1005AT 

Limiting values in accordance with the Absolute Maximum System (lEC 134) 

Supply voltage V8-16 max. 18 V 

22 V I ndicator---iamp voltage 

Mono/stereo switching voltage 

I ndicator lamp current 

Indicator lamp turn-on current (peak value) 

Total power dissipation 

Storage temperature 

Operating ambient temperature (see also Fig. 2) 

2000 

Ptot 
(mW) 

1000 

o 
-25 

~ 
"'-

o +50 

'~ 
I".... 

'""'-

V15-16 max. 

V14-16 max. 

115 max. 

115M max. 

4 V 

100 rnA 

200 rnA 

see derating curve Fig. 2 

Tstg -55 to + 150 0C 

Tamb -25 to + 150 0C 

7Z72036 1 

~ 
+100 +150 

Tamb (oC) 

Fig. 2 Power derating curve. 
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TDA1005A l 
TDA1005AT 

'---------------------~-----------------------------
A.C. CHARACTERISTICS and APPLICATION INFORMATION 

Tamb = 25 oC; V8-16 = 15 V (unless otherwise specified); see also Fig. 7 and Fig. 10. 

note pin parameter t.d.m. f.d.m. unit 

Channel separation 
> 40 45 dB see F,igs 23 and 24 1,2 2,3 a 

50 55 dB typo 

F.M.-I.F. roll-off correction 
range 1,2 48 to 72 - kHz 

Input MUX-voltage; L = 1; R = 1 
for THO < 0,35% 1,2 11 Vi(p-p) typo 1 1 V 

Input impedance 11 IZd > 35 35 kn 
typo 50 50 kn 

Voltage gain per channel 1,2 Gv typo 7 10 dB 

Channel balance 1,2 ± ~Gv < 1 1 dB 

Output voltage (r.m.s. value) 
2 V2-16(rms) > 0,61 0,97 V 

L=l;R=l 1,2 
3 V3-16(rms) > 0,61 0,97 V 

Output impedance 3 2,3 Izo 1 
5,6 5,6 kn 

typo 4 to 7 4 to 7 kn 

Total harmonic distortion; 
see Figs 25 and 26 
fm = 1 kHz (all conditions) 1 2,3 THO typo 0,2 0,1 % 
f m = 1 kHz; L=l; R = 1 1 2,3 THO < 0,35 0,35 % 
fm = 300 Hz to 10 kHz 2,3 THO typo 0,2 0,1 % 

Carrier suppression 2,3 
f = 19 kHz; without notch filter 1 a19 typo 36 36 dB 
f = 19 kHz; with notch filter 1,9 a19 typo 60 60 dB 

f = 38 kHz; without notch filter 1 a38 > 40 38 dB 
f = 38 kHz; with notch filter 1,9 a38 > 72 72 dB 

f = 57 kHz; without notch filter 1 a57 typo 46 56 dB 
f = 57 kHz; with notch filter 1,9 a57 typo 59 61 dB 

f = 76 kHz; without notch filter 1 a76 typo 80 75 dB 

ACI rejection 2,3 
atf= 114kHz 4 al14 typo 52 70 dB 
atf=190kHz 4 a190 typo 55 74 dB 

SCA rejection at f = 67 kHz 5 2,3 as7 typo 85 90 dB 

Ripple rejection; f = 100 Hz; > 40 40 dB 
V8-16(rms) = 200 mV RR typo 50 50 dB 

4 February 198iJ 'I ( 



Frequency multiplex PLL stereo decoder 

note pin parameter 

VCO; adjustable with R7-16 
nominal frequency 6 fVCO 
capture range (deviation from 
76 kHz c~ntre frequency) 
19 kHz pilot signal of 32 mV 6 

temperature coefficient 
uncompensated 6 -TC 
compensated 6 ±TC 

Stereo/mono switch 
when equal to 19 kHz pilot-tone 
threshold voltage; adjustable 
with R13-8 7 11 Vi 

when equal to threshold 
voltage at R 13-8 = 620 H2 

for switching to stereo 11 Vi 
for switching to mono 11 Vi 

hysteresis 8 11 .6Vi 

Smooth take-over circuit 
full mono 8 6 V6-16 
full stereo 8 6 V6-16 

Notes 

t.d.m. 

typo 76 

> 3,5 

typo 450.10-6 

typo 200.10-6 

10 to 100 

7 to 16 
< 5 

typo 2,5 

< 0,65 
> 1,3 

TDA1005A 
TDA1005AT 

f.d.m. unit 

76 kHz 

3,5 % 

450.10-6 K- 1 

200.10-6 K- 1 

10 to 100 mV 

7 to 16 mV 
5 mV 

2,5 dB 

0,65 V 
1,3 V 

1. Vi(p-p) =1 V(MUX signal with 8% pilot level). ~ 
2. fm = 1 kHz. 
3. At supply voltages of 8 to 11 V, resistors of 5,6 kn have to be connected from ground to pins 2 and 3. 
4. Measured with a composite input signal: L = R; fm = 1 kHz; 90% M-signal; 9% pilot signal; 1% 

spurious signal of 110kHz (for cx114) or 186 kHz (for cx190)' 
Vo (at 4 kHz) 

ACI suppression is defined as: 20 log . 
Vo (at 1 kHz) 

5. Measured with a composite input signal: L = R; fm = 1 kHz; 80% S-signal; 9% pilot signal; 10% SCA 
Va (at 9 kHz) 

carrier (67 kHz); d13 = 20 log . 
Va (at 1 kHz) 

6. See also Figs 7 and 10; compensated with RC network on pin 7. 
7. Adjustable with R13-8; see also Fig. 28; for field strength dependent input (pin 14) see next page. 

V11-16 (mono/stereo) 
8 . .6Vi=2010g-------------­

V11-16 (stereo/mono) 
For additional circuitry on pin 6 see Figs 7 and 10; for graph see Fig. 29. 

9. For example of notch filter see Fig. 6. 
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TDA1005A 
TDA1005AT l ___ _ 

D.C. CHARACTERISTICS 

Tamb = 25 oC; V8-16 = 15 V (unless otherwise specified) 

Supply voltage range 

Total current (except indicator lamp) 

Power dissipation (operating) 
at lamp current 115 = 100 mA; V8-16 = 18 V 

Saturation voltage of lamp driver 
at 115 = 100mA 

Maximum lamp driver voltage 

Switching voltage 
to mono 
to stereo 
hysteresis 

APPLICATION NOTES 

1. Switching-off the VCO 

V 8-16 8 to 18 V * 
18 typo 21 mA 

Ptot < 570 mW 

V15-16 typo 

V15-16 < 

V14-16 > 
V14-16 < 
V14-16 typo 

0,9 V 

22 V 

1,2 V ** 
0,65 V 

0,2 V 

If the internal gain is used with A.M. reception, the veo can be switched off by connecting pin 9 
via a 100 k,u resistor to ground (no h.f. signal on the leads), or connecting pin 7 to ground. 

2. Mono button 

The decoder can be switched to the mono position by connecting pin 12 to ground. The VCO then 
remains operational so this possibility cannot be used with A.M. reception. 

3. Economic periphery 

a. For a fixed stereo switching level of';;;;; 16 mV a resistor of 620 k,u can be connected betwee~ pin 13 
and positive supply (+) instead of a potentiometer in series with a resistor. 

b. The 10 k,u resistor connected in parallel with the stereo indicator lamp can be omitted, however, 
some TDA 1005A circuits will switch to mono during lamp failure. 

c. The 10 f.lF capacitor in series with a 1 k,u resistor at pin 9 can be decreased to a 1 JlF capacitor, 
bearing in mind that the distortion will increase, especially around loop resonance. 

d. A MUX-input filter is not needed, if Lt. roll-off starts at a frequency of 62 kHz. 

4. Printed-circuit boards 

For both the f.d.m. and t.d.m. stereo decoder circuits a printed-circuit board layout is given as an 
example (Figs 8 and 11). Also for an active filter, which is mainly used with a t.d.m. decoder, a 
printed-circuit board layout is given in Fig. 4. 

5. Notch filter 

If attention has to be paid for suppression of the 57 kHz signal (T.W.S. = Traffic Warning System} 
and the 19 kHz signal, an input filter can be used as given in Fig. 6. 

At supply voltages of 8 to 11 V, resistors of 5,6 k,u have to be connected from ground to pins 
2 and 3. 
Maximum voltage for safe operation: V14-16 < 4 V. 

February 1980 ( 



Frequency multiplex PLL stereo decoder 

APPLICATION INFORMATION 

+15V ----~--------.-----------------------------_, 

MUX 
input 

ground ---........ ---4-----~------+_--_+ 

MUX ground 
output 

Fig. 3 Active filter circuit diagram. 

ground +15 V MUX 
input 

C5 

TDA1005A 
TDA1005AT 

+ ~MUX 
output 

lOJIF (to pin 11 
TDA1005A) 

7Z77893.1 

Fig. 4 Printed-circuit board component 
side, showing component layout. 

Fig. 5 Printed-circuit board showing track side. 

23 mH (3) 

MUX 
input 

1~2 
6,8 nF 6,8nF 

(1) Transistor to achieve low impedance driving of notch filter. 
(2) 33 nF will give common mode suppression of 19 kHz. 

7Z78940 

(3) Coil: TOKO 10 PA, 700 turns, </>0,07 mm Cu; case type: P06-0114; drumcore: AN01-0021; base 
5 pins type: 07-0084-02; core type CAN02-0029. . 

Fig. 6 Example of using a 19 kHz tuned notch filter; for other input structures see Figs 13 to 21. 
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(I) 
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c:: 
III 

-< 
co 
00 o 

1111111 

+ 15 V , . 
C4 
10pF 

pilot level 

R12 
10k.l1 

.100 
1 nF 

k.l1 
+----.. 6 -+. :;e:~~~~dicator 

mono/stereo switch MUX- input 47 k.l1 note 1 4,7 pF 
voltage ~ -Hl-+ ~-t------- V 14 -.: 16 < 0,95 V : stereo 

Vi(p-p) = 1 V .' J... ~~~ 
. . . ~ 560pF 

Ge-diode 

V6_16'<0,65V:mdno~ 
V6_16>1,3v:stereo~ 

smooth take-over 

9 10 11 l2 13 14 15 

TDA1005A 

8 6 5 4 3 2 

C6 
Cl ...L 560 

(micropoco)I pF 
note 2 

+ 7,5nF 

C3 ~3,3pF 

I R4 
4,7 k.l1 

/ lk.l1 
-VCO frequency 

---
Notes channel separation 

1. For other input structures see Figs 13 to 21; shown here is with RC-filter (Fig. 15). 
2. The micropoco capacitor has a temperature coefficient of 125.10-6 ± 60.10-6 K-'. 

Cl0 

lnFI 

V 14 -16 > 1,2 V : mono 

audio 
. left output 

audio 
right output 

C8 l.Cll 

r 33nF 

7Z76461.3 

3. In simplified circuits a fixed resistor (e.g. 620 kU) can be used for a guaranteed switching level of";;; 16 mY. 
4. Either the LED circuit or an external stereo indicator can be used. 

Fig. 7 Basic application circuit of a frequency-division multiplex (f.d.m.) stereo decoder. 

Coil data: 

L1 L2 = 2,6 mH 

01-2 = 35; 0min == 30 

N 1-2 = 357% turns; 

N3-4 ;, 297% turns: 

scrambled wound with 
wire diameter 0,09 mm, 

E3-4 
-- x 100% = 82% 
E1-2 

-1-1 
00 »» 
~~ 

00 
00 
0101 ».» 
-I 



Frequency multiplex PLL stereo decoder TDA1005A 
TDA1005AT 

1. Positive supply 
(+ 15 V). 

2. Left output. --

7 6 5 4 3 2 

3. Ground. 
4. Right output. 4-

5. Mono/stereo switch. 
6. MUX input. 
7. External stereo 

indicator. 

Fig. 8 Printed-circuit board component side of an f.d.m. decoder, showing component layout. For 
circuit diagram see Fig. 7. 

7Z78928.1 

Fig. 9 Printed-circuit board showing track side. 
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." 
CD 
0-
2 
II) 

-< .... 
CD 

~ 

---. 

Notes 

1111111 

+15V----------------4r-4~----~--~~--~~----~----__, 

4,7 j.lF 
4 7 kU note 1 -.J 0 I MUX-input --c=:rr:' .., + voltage 

= 1 V 560pF Vi(p-p) J; 

Ge-diode 

V6 - 16 <0,65V: mono_~ 
V6_16>1,3V:stereo ~ 

smooth take-over 

R1 
(metal 

C1.J... film) 

(micrOPOCO'I560PF 
note 2 R2 

4,7 kU 

~ 

+ 

C2 

VCO frequency 

R9 

10kn 

~-----<-+. external 
stereo indicator 

mono/stereo switch 
....---4--------- V 14 -16 < 0,65 V : stereo 

V14-16> 1,2V: mono 

9 10 11 12 13 14 15 16 

TDA1005A 

8 6 5 4 3 2 

audio 
I-..-+-----------. ...... J - left output 

audio 
C8.J... .J... C9 right output 

10nFI I 10 nF 

7Z76460.3 

1. For other input structures see Figs 13 to 21;·shown here is with RC-filter (Fig. 15). 
2. The micropoco capacitor has a temperature coefficient of 125.10-6 ± 60.10-6 °C-'. 
3. In simplified circuits a fixed resistor (e.g. 620 kil) can be used for a guaranteed switching level of ~ 16 mY. 
4. Either the LED circuit or an external stereo indicator can be used. . 

Fig. 10 Basic application circuit of a time-division multiplex (t.d.m.) stereo decoder. 

-1-1 
00 »» ............ 
00 
00 
0101 »» 
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Frequency multiplex PLL stereo decoder 

7 6 5 4 3 2 

TDA1005A 
TDA1005AT 

1. Positive supply 
(+ 15 V). 

2. Left output. 41-

3. Ground. 
4. Right output. 41-

5. Mono/stereo switch. 
6. MUX input. 
7. External stereo 

indicator. 

Fig. 11 Printed-circuit board component side of a t.d.m. decoder, showing component layout. For 
circuit diagram see Fig. 10. . 

Fig. 12 Printed-circuit board showing track side. 

February 1980 11 



--

12 

TDA1005A 
TDA1005AT l ___ _ 

INPUT STRUCTURES (see also Figs 7 and 10) 

7Z78935 TDA1005A 

Fig. 13 Without filtering. 

7 6 

Fig. 14 Printed-circuit board component 
side, showing component layout of Fig. 13. 

4,7 J1F 

MUX 11+ 
input 33 I ~: +I-_-+-_....I+~.: 

nFT 
;; 

to pin 12 
TDA1005A 

7278937 

to pin 11 
TDA1005A 

Fig. 17 With 19 kHz notch filter. 

February 1980 r 

47kn 4,7J1F 
~UX~' + Input 

560 
pF I ,..----'---

7Z78936 TDA1005A 

Fig. 15 With RC-filter for achieving 
i. f. roll-off (typ. 62 kHz). 

7 6 

Fig. 16 Printed-circuit board component 
side, showing component layout of Fig. 15. 

7 6 

Fig. 18 Printed-circuit board component 
side, showing component layout of Fig. 17. 



Frequency multiplex PLL stereo decoder TDA1005A 
TDA1005AT 

MUX 
input 

4,7 ~F 
+ ~ to pin 11 

"--<t--
6
-
8
--11 TDA 1 005A 

n'F 

Fig. 19 With buffer stage (to achieve low 
impedance driving of notch filter; see Fig. 6) 
and 19 kHz notch filter. 

MUX 
input 

7278932 

7 6 

Fig. 20 Printed-circuit board component 
side, showing component layout of Fig. 19. 

4,7 ~F 
'--..-__ +-1 L---- to pin 11 

..------ TDA 1005A 

to pin 12 
TDA1005A 

7 6 

" 7Z78939 

Fig. 21 With RC-filter, buffer stage and 
19 kHz notch filter. 

Fig. 22 Printed-circuit board component 
side, showing component layout of Fig. 21. 

February 1980 13 



---

14 

TDA1005A 
TDA1005AT 

60 

(dB) 1---

50 

40 

30 

20 
10- 1 

l ___ ~ 
~ -I-

MUX­
generator 

I"'" -, ...... 
,,~ 

......... 

1276453 1 

typical values 

" 

~ 
y ~, , ~~ 1'" 

\ ~,i' 

, "-
, 

~ , 

4,7 J..IF 

~,... 1"-1"-

1"1"- """""'"-- without i.f. filter 

" f'...... 
I, - with i.f. filter 

~ .. 
~ ......... , 

........... -

10 

11 

TDA1005A 

16 

I I I I 
without i.f. filter 

I I I I 

with i.f. filter 

f (kHz) 

" 7Z76452.2 

-- time-division multiplex system; adjusted at 1 kHz (R4 in Fig. 10) 
- - - frequency-division multiplex system; adjusted at 1 and 5 kHz (R4 and R10 in Fig. 7) 

Conditions: VS-16 = 15 V; Vi(p-p) = 1 V. 

Note: RC-filter for simulating the i.f. roll-off (typ. 62 kHz). 

Fig. 23 Channel separation as a function of frequency_ 
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Frequency multiplex PLL stereo decoder 

100 

C\' 

(dB) 

50 

o 
o 

., 

0,5 

, 
:..... 

If " J "" " typ 

" , 

7Z76455 1 

, 

TDA1005A 
TDA1005AT 

Fig. 24 Channel separation at f = 1 kHz as a function of resistance between pins 5 and 10 for a t.d.m. ___ 
system. For test circuit see Fig. 23. 

0,4 

.THD 
(%) 

0,3 

0,2 

0,1 

o 
10 

-- ... 
... "" typ 

f (Hz) 

Fig. 25 Distortion as a function of audio frequency; R = 1; L = 0; V8-16 = 15 V; 
V2-16 = V3-16 = 1 V (r.m.s.). - - - t.d.m. system; -- f.d.m. system. 

7Z76456 2 

~I" -""""" f"'1o-" 
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TDA1005A' l 
TDA1005AT 

'-------------------------------------------------

a a 

-20 
dBFC (2) 

(dB) 

-40 

-60 

A 

I. 
III 

-80 

-100 

a 

) 

-20 

d BFC (2 

(dB) 
-40 

-60 

B 

, 
J 

llJ 
-80 

-100 
a 

10 

(1) 

(1) 
I 

10 

20 30 
f (kHz) 

12 kHz 
I I I I I I I 

26 kHz j j j 

(lower sideband) 

19 kHz 
(pilot) 

" 

I. 
II " 1 II 

20 30 f (kHz) 

(1) Audible interferences (B FC-distortion) and desired 12 kHz signal. 

VBFC 
(2) dBFC = 20 log (1 } V at· 2 kHz 

7Z76459.1 

40 

38 kHz r--
(sub-carrier) 

Il. 

40 

Fig. 26 Spectrum at the decoder outputs; A for t.d.m.; B for f.d.m. Vi(p-p) = 1 V; R = 1; L = 0; 
m = 90% for f = 12 kHz; m = 10% for f = 19 kHz. 
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Frequency multiplex PLL stereo decoder TDA1005A 
TDA1005AT 

+10 

LlfVCO 
(kHz) 

+5 

o 

-5 

-10 
o 

/' 

~ 

_ ...... 
~ .... 

I' r-.... 
r-I"-"-

-~ ~ --

l"'-t--. 
r0- t- l"-

50 

7Z76458.1 

..... -~ 
~ ~ -

~ ~ 
~ 

r-

I'---
r-I"'-r-

-l"'-t-- r---~ 
l""- t'- 1"-1"00 

100 Vi(p-p) (mV) 150 

Fig. 27 Typical values of the capture range of the oscillator as a function of the pilot threshold voltage 
at MUX-input. 
Va-16 = 15 V; MVCO = fVCO-76 kHz where: fVCO = modulated, free-running oscillator frequency; 
AfVCO = maximum fVCO deviation which will be captured if pilot signal (pin 11) is switched-on. 
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TDA1005A 
TDA1005AT 

Vi 
(mV) 

10 

1 
o 

l ___ _ 
7Z76457 1 

, 
1\ 

" i\ 
r\. 
~ ~yp 

" i'. r-.... I' 
..... 

"" 

500 RS- 13 (kr2) 
1000 

Fig. 28 Pilot input voltage switching level (stereo 'on') as a function of resistance between pins 8 and 13. 
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60 

(dB) 

40 

20 

o 
0,5 

V 
i.o" 

1.1 

" I) 

1/ 
~ 

7Z76454 

..,. 
1£ , 

~ , 
J 

" J 

" li typ 

V6-16 (V) 
1,5 
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________________________________ jl~ __ T_D_A_10_0_6_A __ __ 

MOTOR REGULATOR WITH AUTOMATIC 

TAPE-END INDICATOR 

The TOA 1006A is for use in car radio tape-decks 

The circuit incorporates the following functions: 
- capstan motor speed control; 
- an electronic motor stop in conjunction with hysteresis slip-coupling or commutator pulses; 
- an automatic switch from playback to radio at tape-end; 
- playback indication with lamp; 
- tape-end indication with intermittent light. 

QUICK REFERENCE DATA 

Supply voltage range 

Ambient temperature 

Supply voltage 

Motor regulator 

Current consumption (R3-4 = 7,5 kn) 
radio 
playback (11 = 0) 
playback 
tape-end 

Operating motor current 

Supply voltage rejection 

Automatic stop circuit 

Input current 

Input voltage at commutator 

PACKAGE OUTLINE 

16-lead 01 L; plastic power (SOT-38N2). 

Vp 

Tamb 

Vp 

14 
14 
14 
14 
13 

tN3-2/~V4-2 

114 

V11-2 

typo 

typo 

typo 
typo 
typo 
typo 

typo 

typo 

> 

6 to 22 V 

25 0C 
14 V 

9 mA 
12 mA 
52 mA 
32 mA 

200 mA 

1 mVN 

25 p.A 

-6 to +6 V 

November 1979 
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TDA1006A l ______ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Supply voltage 
pin 4 
pin 9 

Output current 
pin 1 (d.c. value) 

(peak value) 

pin 3 (d.c. value) 
(non-repetitive peak value) 

pin 8 (d.c. value) 
(peak value) 

pin 10 (d.c. value) 
(peak value) 

Storage temperature 

Operating ambient temperature 
see power derating curve Fig. 2 

2 
Ptot 

(Wl 

1,5 

0,5 

o 
-50 o 

I\. 

, 
I\. 

50 

1\ 
I\. , 

I\. 

"-
I\. 

100 
1,\ 

-11 
-11M 

13 
13SM 
-18 
-18M 

-110 
-110M 

Tstg 

Tamb 

7Z74261 1 

Fig. 2 Power derating curve; derating factor: 14,3 mW/oC. 

November 1979 ( 

max. 24 V 
max. 24 V 
;;;. V9-2 

max. 40 rnA 
max. 100 rnA 

max. 250 rnA 
max. 600 mA 

max. 45 rnA 
max. 80 rnA 

max. 20 rnA 
max. 20 rnA 

-65 to +150 0C 

-25 to +150 °C 



Motor regulator with automatic tape-end indicator l ___ TD_A_1_0_06_A __ 

CHARACTERISTICS 

Vp = 14 V; T amb = 25 °C unless otherwise specified (see test circuit Fig. 3). 

Supply voltage range (pins 4 and 9) Vp 6 to 22 V 

V4-2 ~ V9-2 

Motor regulator 

Current consumption (R3-4 = 7,5 H~) 
radio 14 typo 9 mA 

playback (11 = O) 14 
typo 12 mA 

9,5 to 17 mA 

playback 14 typo 52 mA 

tape-end 14 typo 32 mA 

Input offset voltage at 13 = 3 mA IV7-61 
typo 2 mV 
< 8 mV 

I nput voltage range (common mode) V6-2; V7-2 2,4 to Vp-O,2 V 

I nput bias current '6; 17 { typo 80 nA 
< 700 nA 

Input sensitivity (for Lll3 = 100 mAl f),V7-6 < 13 mV 

Operating voltage of TR38 at '3SM = 600 mA V3-2 
typo 900 mV 
< 1800 mV 

Supply voltage rejection Ll V3-2/ Ll V 4-2 typo 1 mV/V 

Operating motor current '3 
typo 200 mA 
< 250 mA 

Automatic motor 'stop' circuit 

Input current '14 > 25 p.A 

Voltage when TR20 is not conducting 
(pin 16; peak-to-peak -value) V16-2(p-p} 0,9 to 1,4 V 

Voltage when TR20 is conducting (pin 16) V16-2 < 250 mV 

I nput voltage at commutator (pin 11) V11-2 -6 to +6 V 

Stop signal amplifier 

Differential input voltage V12-13 
typo 3,5 mV 

2,6 to 4,4 mV 

Voltage without input signal V11-2 85 to 170 mV 

Input voltage (r.m.s. value) V12-13(rms} > 10 mV 

November 1979 5 



____ T_D_A_10_0_6A ____ jl_· ______________________________ _ 

6 

CHARACTERISTICS (continued) 

Radio and preamplifier supply 

Radio supply current (d.c.) 

Saturation voltage at -18M = 80 mA 

Preamplifier supply current (d.c.) 

Saturation vClltage at -110 = 20 mA 

Lamp driver 

Output current (d.c.) 

Saturation voltage at -11M = 100 mA 

D.C. voltage level 

November 1979 ( 

-18 

VS-9 
-110 

V10-9 

-11 

V4-1 

V15-2 

.;;;; 45 mA 

E;;; 1,35 V 
:=;;;; 20 mA 

:=;;;; 1,2 V 

E;;; 40 mA 

E;;; 1,85 V 

0,75 to 1,2 V 
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APPLICATION INFORMATION 
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LAMP DRIVER/ 

ELECTRONIC L ELECTRONIC I. L., 
SWITCH FOR ' 

12 
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'ommutator 
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SIGNAL 

AMPLIFIER 

I 

lamp off 

Playback: lamp on 

h-+-

Tape-end: intermittent light 

STOP f-+- RADIO / 

CIRCUIT I r SWITCH 

I 

PLAYBACK 
SUPPLY 

(2) D.C. motor 

+ 
radia 

(45mA) 

E3000 = 7,2 to 8,3 V 

Rm = 27 n 
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100kfi =:= 220 of 
-c=:J----< 

4 15 

Vp 

l,6fi 

l"n 0820n 

MOTOR 
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Fig. 4 Application circuit diagram. 
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_________________________________ ~l ____ T_D_A_10_0_8 __ __ 

GATING/FREQUENCY DIVIDER 

FOR ELECTRONIC MUSICAL INSTRUMENTS 

The TOA 1008 is a monolithic bipolar integrated circuit based on 12L (integrated injection logic), with 
frequency dividers directly coupled to the gating system. 

The outputs of the dividers, together with the input signal, are applied internally to nine gate inputs. 
By activating a key input, five successive signals out of the nine are selected and transferred to the 
outputs. Five key inputs are available, each selecting a different combination; e.g. 16',8',4" 2' and 1'. 
The output signal level is proportional to the voltage applied to the key inputs. By connecting RC 
combinations to the key inputs, sustain of the output signal is easily obtained. The duration of the 
sustained signal can be adjusted by connecting a variable voltage to the appropriate terminal (pin 7). 

In electronic organs using a top octave synthesizer directly coupled to twelve TOA 1008 circuits, only 
one busbar per manual is needed to obtain five octave-related tones per key. 

The tone output signals are symmetrical around a fixed d.c. voltage, thereby avoiding key clicks. 

QUICK REFERENCE DATA 

Supply voltage (pin 1) VP1-16 typo 12 V 

Supply voltage divider (pin 13) Vp13-16 typo 6 V 

Supply voltage tone outputs (pins 2, 3,4, 5, 6) VPtone typo 9 V 

Input voltage; HIGH VIH > 1,5 V 

Input voltage; LOW VIL < 0,4 V 

Required key voltage (pins 8,9, 10, 11, 12) VK1 toVK5 typo VP13-16 
Key input impedance (see note) ZK1 to ZK5 > 8 MS"2 

Supply current (pin 1) 
all keys activated 11 typo 13 mA 
no activated keys 11 typo 0 mA 

Supply current (pin 13) 113 typo 11 mA 

Sustaining voltage range (pin 7) V7sust o to 2 V 

Input frequency fi < 100 kHz 

Tone output signal voltage 
with one key activated VQ(p_p) typo 600 mV 

Operating ambient temperature range Tamb o to + 70 °C 

Note 
Key input impedance is determined by the voltage applied to pin 7. This impedance is stated at zero 
volt on pin 7. 

PACKAGE OUTLINE 

16-lead 01 L; plastic (SOT-38). 

IIJUIV 1978 
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Fig. 1 Circuit diagram. 
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Gating/frequency divider for electronic musical instruments 
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Fig. 2 Block diagram. 
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Fig. 3 Logic diagram ofthe 12 L 2-divider. 
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TDA1008 

l_. __ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltages 
pin 1 VP1-16 max. 
pin 13 Vp13-16 max. 
pin 14 VP14-16 max. 

I nput voltages 

13 V 
6,5 V 
6,5 V 

K inputs (pins 8, 9, 10, 11, 12) 
fi input (pin 15) 

VK1 to VK5 max. Vp13-16 

S input ,(pin 7) 

Output voltages 
01 to 05 (pins 2, 3, 4, 5,6) 

Operating ambient temperature 

Storage temperature 

Total power dissipation 

1500 

Ptot 
(mW) 

1000 

500 

o 
-50 o 

Vfi max. 15 V 
Vs max. 2,5 V 

V01 to V05 max. 12 V 
see derating curve Fig. 4 

Tstg -25 to + 125 °C 

see derating curve Fig. 4 

7Z74819 

~'" 

'" ~'" 
'" 

'" 
'" 50 100 150 

Tamb (oC) 

Fig. 4 Power derating curve. 



Gating/frequency divider for electronic musical instruments 

CHARACTERISTICS 

All voltages with reference to pin 16; all currents positive into the IC. 

Supply voltage range 
pin 13 
pin 1 
pin 9 

Vp13-16 
VP1-16 
VP9-16 

Characteristics at Tamb = 25 oC; Vp13-16 = 6 V; VP1-16 = 12 V; see Fig. 6. 

Supply current (pin 13) 
K-inputs at 6 V '13 

Supply current (pin 1) 
K-inputs at 6 V '1 

I nput current at fi (pin 15) 
Vfi = 6 V '15 

I nput current K-inputs (pins 8, 9, 10, 11, 12) 
VK=6V 
S-input connected to 0 V 'K 

S-input connected to 2,0 V 'K 

Input current S-input (pin 7) 
no key inputs activated IS 
all key inputs activated IS 

Output current a-output (pins 2, 3, 4, 5, 6) 
Va = LOW (note 2) +Ia 

Va = HIGH (note 2) -IQ 

Output current pin 14 '14 
Peak output voltage (pins 2, 3, 4, 5, 6) 

by activating one K-input only (Fig. 5) VQM 

Input frequency at pin 15 

V15HIGH> 1,5 V; V15LOW <0,4 V fi 

Notes 
1. This voltage has to be in the middle of VP1-16 and V13-16. 
2. To be multiplied by the number of activated K-inputs. 

• 
9V 
v~D n-1600mv 

t . U L_ (peak-to-peak) 

7Z77832 

Fig. 5 

l ___ T_D_A_10_0_8 __ 

5 to 6,5 V 
10 to 13 V 

see note 1 

7,5 to 16 rnA 
typo 11 mA 

8 to 16 mA 
typo 12,7 mA 

100 to 200 p.A 
typo 150 p.A 

typo 150 nA 
< 750 nA 

80 to 150 p.A 
typo 100 p.A 

typo 500 p.A 
typo 10 p.A 

230 to 450 p.A 
typo 300 p.A 

230 to 450 p.A 
typo 300 p.A 

< 20 p.A 

typo 300 mV 

< 100 kHz 

-

I (JUlY 1978 5 



____ T_D_A_1o~O_8 __ ~jl ______________________________ __ 

-----

6 

TRUTH TABLE 

K1. K2 

°1 fj fj/2 

°2 fi/2 fi/4 

03 fj/4 fj/8 

°4 fi /8 fi/16 

K3 K4 

fj/4 fi /8 

fj/8 fi /16 

fil16 fi /32 

fi /32 fj/64 

KS 

fi/16 

fj/32 

fj/64 

fj/128 

Activating 'one' key input only gjves the notifjed 
output frequency. 

By activating more key inputs at a time, the output 
amplitude will be the sum signal of the notified 
frequencies. 

Os fi/16 · fi /32 fi /64 fi /128 fj/256 

APPLICATION INFORMATION 

O,S 
p.F 

+12V---..J 

1 Hl 
(5x) 

2 

TDA1008 

3 4 s 

+ 9 V -----....-+--.....-...-....-+--....-+--' 

6 

(1) If required contact-currentliroiting resistors. 
(2) a. Factory test point; .. ungated output from the final divider. I 

7 8 

b. Can be used for obtajning very low frequencies (pedals). It should be connected to pin 13 (+ 6 V) 
via a resistor of mini.mum 300 kfl to deliver the current '14' 

Fig. 6 Basic application diagram. 
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6 W AUDIO POWER AMPLIFIER 

The TDA1010 is a monolithic integrated class-B audio amplifier circuit in a 9-lead single in-line (Sill 
plastic package. The device is primarily developed as a 6 W car radio amplifier for use with 4 nand 
2 n load impedances. The wide supply voltage range and the flexibility of the Ie make it an attractive 
proposition for record players and tape recorders with output powers up to 8 W. 
Special features are: 
• single in-line (SI L) construction for easy mounting 
• separated preamplifier and power amplifier 
• high output power 
• low-cost external components 
• good ripple rejection 
• thermal protection • 

QUtCK REFERENCE DATA 

Supply voltage 'range Vp 6 to 24 V 

Repetitive peak output current IORM max. 3 A 

Output power at pin 2; dtot = 10% 
Vp= 14,4 V; RL =2n Po typo 6,4 W 
Vp;::14,4V;RL=4n Po typo 6,2 W 
Vp='14,4V;RL=8n Po typo 3,4 W 

Vp = 14,4 V; RL = 2 n; with additional 
bootstrap resistor of 220 n between pins 3 and 4 Po typo 9W 

Total harmonic distortion at Po = 1 W; R L = 4 n dtot typo 0,2 % 

Input impedance 
preamplifier (pin 8) I Zi I typo 30 kn 
power amplifier (pin 6) I Zi I typo 20 k!2 

Total quiescent current at Vp = 14,4 V Itot typo 31 mA 

Sensitivity for Po = 5,8 W; R L = 4 n Vi typo 10 mV 

Operating ambient temperature Tamb -25 to + 150 °C 

Storage temperature Tstg -55 to + 150 °C 

PACKAGE OUTLINE 

9-lead SIL; plastic (SOT-110A). 

December 1978 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (lEC 134) 

Supply voltage Vp max. 24 V 

5 A 

3 A 

Peak output current 10M max. 

max. Repetitive peak output current 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

A.C. short-circuit duration of load 
during sine-wave drive; 
without heatsink at Vp = 14,4 V 

7,5 

Ptot 
(W) 

5 

2,5 

o 
-25 

HEATSINK DESIGN 

o 

IORM 
see derating curve Fig. 2 

Tstg -55 to + 150 0C 

Tamb -25 to + 150 °C 

max. 100 hours 

7Z76419.1 

r\. , 
1\ 

\ 
1\ , 

1\ 

1\ 
~ 

\ 
+50 +100 

Fig. 2 Power derating curve. 

Assume Vp = 14,4 V; RL = 2 n; Tamb = 60 °C maximum; thermal shut-down starts at Tj = 150 0C. 
The maximum sine-wave dissipation in a 2 n load is about 5,2 W. The maximum dissipation for music 
drive will be about 75% of the worst-case sine-wave dissipation, so this will be 3,9 W. Consequently, the 
total resistance from junction to ambient 

Rth j-a = Rth j-tab + Rth tab-h + Rth h-a = 150:;9
60 = 23 °CIW. 

Since Rth j-tab = 12 °C/W and Rth tab-h = 1 oC/W, 

Rth h-a = 23 - (12 + 1) = 10 0CIW. 

"I ( December 1978 3 
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D.C. CHARACTERISTICS 

Supply voltage range 

Repetitive peak output current 

Total quiescent current at Vp = 14,4 V 

A.C. CHARACTERISTICS 

Vp 

IORM 
Itot 

6 to 24 V 

< 3A 

typo 31 mA 

Tamb = 25 °C; Vp = 14,4 V; RL = 4!2; f =1 kHz unless otherwise specified; see also Fi'g. 3. 

A.F. output power (see Fig. 4) at dtot = 10%; 
measured at pin 2; with bootstrap 

Vp = 14,4 V; RL = 2!2 (note 1) Po typo 6,4 W 

Vp = 14,4 V; R L = 4!2 (note 1 and 2) Po {~P. 5,9 W 
6,2 W 

Vp = 14,4 V; RL = 8 !2,{note 1) Po typo 3,4 W 

V P = 14,4 V; R L = 4 !2; without bootstrap Po typo 5,7 W 

Vp = 14,4 V; RL = 2!2; with additional bootstrap 
resistor of 220!2 between pins 3 and 4 Po typo 9W 

Voltage gain 
typo 24 dB preamplifier (note 3) Gvl 21 to 27 dB 

power amplifier Gv2 
typo 30 dB 

27 to 33 dB 

total amplifier Gv.tot 
typo 54 dB 

51 to 57 dB 

Total harmonic distortion at Po = 1 W dtot typo 0,2 % 

Efficiency at Po = 6 W fI typo 75 % 

Frequency response (-3 dB) B 80Hzto15 kHz 

Input impedance 
typo 30 k!2 preamplifier (note 4) !Zi! 20 to 40 k!2 

power amplifier {note 5) IZi I 
typo 20 k!2 

14 to 26 k!2 

Output impedance of preamplifIer; pin 7 (note 5) I Zol 
typo 20 k!2 

14 to 26 k!2 

Output voltage preamplifier (r,m.s. value) 
dtot < 1% (pin 7) (note 3) Vo{rms) > 0,7 V 

Noise output voltage (r.m.s. value; note 6) 
RS=O!2 Vn(rms) typo 0,3 mV 

RS = 8,2 k!2 Vn(rms) 
typo 0,7 mV 
< 1,4 mV 

Ripple rejection at f = 1 kHz to 10 kHz (note 7) RR > 42 dB 
at f = 100 Hz; C2 = 1 f.LF RR > 37 dB 

Sensitivity for Po = 5,8 W 'Vi tYPo 10 mV 

Bootstrap current at onset of clipping; pin 4 (r.m.s. value) '4(rms) typo 30 mA 

4 December 19781 ( 
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Notes 

1. Measured with an ideal coupling capacitor to the speaker load. 

2. Up to Po";;;; 3 W : dtot ~ 1 %. 

3. Measured with a load impedance of 20 kn. 

4. Independent of load impedance of preamplifier. 

5. Output impedance of preamplifier (I Zol) is correlated (within 10%) with the input impedance 
( I Zd ) of the power amplifier. 

6. Unweighted r.m.s. noise voltage measured at a bandwidth of 60 Hz to 15 kHz (12 dB/octave). 

7. Ripple rejection measured with a source impedance between 0 and 2 kfl (maximum ripple amplitude: 
2 V). 

3 

Vi 

1 C4 
1 nF 

Fig. 3 Test circuit. 

C5 
100nF 

2 

C6 
100nF 

R2 
4,7n 

ripple 
voltage 
meter 

7276418.2 
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Fig. 4 Output power of the circuit of Fig. 3 as a function of the supply voltage with the load impedance 
as a parameter; typical values. Solid lines indicate the power across the load, dashed lines that available 
at pin 2 of the TDA1010. RL = 2 n (1) has been measured with an additionClI 220 n bootstrap resistor 
between pins 3 and 4. Measurements were made at f = 1 kHz, dtot = 10%, T amb = 25 oe. 

Fig. 5 See next page. 
Total harmonic distortion in the circuit of Fig. 3 as a function of the output power with the load 
impedance as a parameter; typical values. Solid lines indicate the power across the load, dashed lines 
that available at pin 2 of the TDA 1 01 O. R L = 2 n (1) has been measured with an additional 220 n . 
bootstrap resistor between pins 3 and 4. Measurements were made at f = 1 kHz, Vp = 14,4 V. 
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Fig. 9 Complete mono audio amplifier of a car radio. 
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7Z77931 

Fig. 10 Track side of printed-circuit board used for the 
circuit of Fig. 9; p.c. board dimensions 92 mm x 52 mm. 

Fig. 11 Component side of printed-circuit board 
showing component layout used for the circuit of Fig. 9. 
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Fig. 15 Channel separation of the circuit of Fig. 12 as a function of the frequency. 
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Fig. 16 Power supply of circuit of Fig. 17. 
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Fig. 18 Track side of printed-circuit board used for the circuit 7277935 

of Fig. 17 (Fig. 16 partly); p.c. board dimensions 169 mmx 118 mm. 
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component layout used for the circuit of Fig. 17 (Fig. 16 partly). 
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2 TO 6 W AUDIO POWER AMPLIFIER 

The TDA 1011 is a monolithic integrated audio amplifier circuit in a 9-lead single in-line (SI L) plastic 
package. The device is especially designed for portable radio and recorder applications and delivers up 
to 4 W in a 4 n load impedance. The device can deliver up to 6 W into 4 0 at 16 V loaded supply in 
mains-fed applications. The maximum permissibje supply voltage of 24 V makes this circuit very suitable 
for d.c. and a.c. apparatus, while the very low applicable supply voltage of 3,6 V permits 6 V applications. 
Special features are: 
• single in-line (SI L) construction for easy mounting 
• separated preamplifier and power amplifier 
• high output power 
• thermal protection 
• high input impedance 
• low current drai~ 
• limited noise behaviour at radio frequencies 

QUICK REFERENCE DATA 

Supply voltage range 

Peak output current 

Output power at dtot = 10% 
Vp=16V;RL=4n 
Vp= 12V; RL =40 
Vp = 9 V; RL = 4 0 
Vp= 6V; RL =40 

Total harmonic distortion at Po = 1 W; R L = 4 n 

Input impedance 
preamplifier (pin 8) 
power amplifier (pin 6) 

Total quiescent current 

Operating ambient temperature 

Storage temperature 

PACKAGE OUTLINE 

9-lead SI L; plastic (SOT-110A). 

Vp 

10M 

Po 
Po 
Po 
Po 

dtot 

I Zi! 
I Zi! 

Itot 

Tamb 

Tstg 

3,6 to 24 V 

max. 3 A 

typo 6,5 W 
typo 4,2 W 
typo 2,3 W 
typo 1,0 W 

typo 0,2 % 

> 100 kO 
typo 20 kO 

typo 14 mA 

-25 to + 150 0C 

-55 to + 150 0C 
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2 to 6 W audio power amplifier l ___ T_D_A_10_11 __ _ 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Supply voltage Vp max. 

max. 

24 V 

3 A Peak output current 'OM 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

A.C. short-circuit duration of load 
during sine-wave drive; Vp = 12 V 

7,5 

Ptot 
(W) 

5 

2,5 I"-r---. 

o 
-25 

l""-I"'--

o 

see derating curve Fig. 2 

Tstg -55 to + 150 0C 

Tamb -25 to + 150 °C 

max. '100 hours 

7Z78628 1 

~ , 
\. infinite 

I\.heatsink 

\ 
1\ , 

without 1\ 
~ I'- heatsink 

N-k 1\ 
1'-,..., 1\ 

'" ~ +50 +100 

Fig. 2 Power derating curve. 
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TDA1011 l ___ _ 

--

D.C. CHARACTERISTICS 

Supply voltage range 

Repetitive peak output current 

Total quiescent current at Vp = 12 V 

A.C. CHARACTERISTICS 

Vp 3,6 to 24 V 

IORM < 2 A 

typo 
< 

14 mA 
22 mA 

Tamb = 25 oC; Vp = 12 V; RL = 4 n; f = 1 kHz unless otherwise specified; see also Fig. 3. 

A. F. output power at dtot = ,10% (note 1) 
with bootstrap: 
Vp=16V;RL=4n Po typo 6,5 W 

Vp= 12V; RL =4n Po > 3,6 W 
typo 4,2 W 

Vp= 9V; RL =4n Po typo 2,3 W 
Vp= 6V; RL =40 Po typo 1,0 W 
without bootstrap: 
Vp = 12 V; RL = 4 n Po typo 3,0 W 

Voltage gain: 
typo 23 dB preamplifier (note 2) Gv1 21 to 25 dB 

power amplifier Gv2 
typo 29 dB 

27 to 31 dB 

total amplifier Gvtot 
typo 52 dB 

50 to 54 dB 

Total harmonic distortion at Po = 1,5 W dtot 
typo 0,3 % 
< 1 % 

Frequency response; -3 dB (note 3) B 60 Hzto 15 kHz 
Input impedance: 

> 100 kO preamplifier (note 4) I Zi11 typo 200 kO 
power amplifier I Zi21 typo 20 kn 

Output impedance preamplifier I Zo11 typo 1 kO 

Output voltage preamplifier (r.m.s. value) 
dtot < 1 % (note 2) Vo(rms) > 0,7 V 

Noise output voltage (r.m.s. value; note 5) 
RS=On Vn(rms) typo 0,2 mV 

typo 0,6 mV RS::: 10 kn Vn(rms) < 1,4 mV 

Noise output voltage at f = 500 kHz (r.m.s. value) 
B = 5 kHz; RS = 0 n Vn(rms) typo 8 JlV 

Ripple rejection (note 6) 
f = 1 to 10 kHz RR typo 42 dB 
f= 100 Hz; C2 = 1 JlF RR > 35 dB 

Bootstrap current at onset of clipping; pin 4 (r.m.s. value) 14(rms) typo 35 rnA 
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Notes 

1. Measured with an ideal coupling capacitor to the speaker load. 

2. Measured with a load resistor of 20 kn. 

3. Measured at Po = 1 W; the frequency response is mainly determined by C1 and C3 for the low 
frequencies and by C4 for the high frequencies. 

4. Independent of load impedance of preamplifier. 

5. Unweighted r.m.s. noise voltage measured at a bandwidth of 60 Hz to 15 kHz (12 dB/octave). 

6. Ripple rejection measured with a source impedance between 0 and 2 k!l (maximum ripple 
amplitude: 2 V). 
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Fig. 3 Test circuit. 
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APPLICATION INFORMATION 
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Fig. 4 Circuit diagram of a 4 W amplifier. 
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Fig. 5 Total quiescent current as a function of supply voltage. 
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7Z79431 

Fig. 6 Track side of printed-circuit board used for the circuit of Fig. 4; 
p.c. board dimensions 62 mm x 48 mm. 
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Fig. 7 Component side of printed-circuit board showing component layout used for the circuit of Fig. 4. 
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Fig. 10 Voltage gain as a function of frequency; Po relative to 0 dB = 1 W; Vp = 12 V; RL = 4 U. 

10 

d tot 
(%) 

7,5 

5 

2,5 

o 
10 

, 
1\ 

7Z786361 

/ 
I 

--- typ _I-" 

f (Hz) 

Fig. 11 Total harmonic distortion asa function of frequency; Po= 1 W;Vp= 12V; RL =4U. 
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Fig. 13 Noise output voltage as a function of R2 (see Fig. 4); measured according to A-curve; capacitor 
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DEVE LOPMENT SAMPLE DA1A 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. l ___ T_D_A_10_11_A_--:-

2 TO 6W AUDIO POWER AMPLIFIER 

The TDA 1011A is a monolithic integrated audio amplifier circuit in a 9-lead single in-line (SI L) plastic 
package. The device is especially designed for portable radio and recorder applications and delivers up 
to 4 W in a 4 n load impedance. The device can deliver up to 6 W into 4 n at 16 V loaded supply in 
mains-fed applications. The maximum permissible supply voltage of 24 V makes this circuit very 
suitable for d.c. and a.c. apparatus, while the low applicable supply voltage of 5,4 V permits 9 V 
applications. The power ampfifier has an inverted input/output which makes the circuit optimal for 
applications with active tone control and spatial stereo. Special features are: 
• single in-line (SI L) construction for easy mounting 
• separated preamplifier and power amplifier 
• high output power 
• thermal protection 
• high input impedance 
• low current drain 
• limited noise behaviour at radio frequencies 

QUICK REFERENCE DATA 

Supply voltage range 

Peak output current 

Output power at dtot = 10% 
Vp=16V;RL=4n 
Vp= 12V; RL =4n 
Vp= 9V;RL=4n 
Vp= 6V;RL=4n 

Total harmonic distortion at Po = 1 W; RL = 4 n 

Input impedance 
preamplifier (pin 8) 

Total quiescent current 

Operating ambient temperature 

Storage temperature 

PACKAGE OUTLINE 

9-lead SI L; plastic (SOT-110A). 

Vp 5,4 to 24 V 

10M max. 3 A 

Po typo 6,5 W 

Po typo 4,2 W 
Po typo 2,3 W 
Po typo 1,0 W 

dtot typo 0,2 % 

IZi I > 100 kn 

Itot typo 14 mA 

Tamb -25 to + 150 °C 
Tstg -55 to + 150 °C 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage V P max. 24 V 

Peak output current 10M max. 3 A 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

A.C. short-circuit duration of load 
during sine-wave drive; Vp = 12 V 

7,5 

Ptot 
(W) 

5 

2,5 i'-I'--o. 

o 
-25 

i" r--.., 
i" 

o 

1\ 

\ infinite 
I\heatsink 

\ 
\ , 

without 1\ 
..... heatsink 

r;.....L \ 
--r--.., ..... .......... 

+50 +100 

Fig.2 Power derating curve. 

\ 
~ 

see derating curve Fig. 2 

T stg -55 to + 150 °C 

Tamb -25 to + 150 °C 

max. 100 hours 

7278628 1 
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TDA1011A l ___ _ 
D.C. CHARACTERISTICS 

Supply voltage range 

Repetitive peak output current 

Total quiescent current at Vp = 12 V 

A.C. CHARACTERISTICS 

Vp 

IORM 

5,4 to 24 V 

< 2A 

typo 
< 

14 rnA 
22 rnA 

T amb = 25 oC; V p = 12 V; R L = 4 n; f = 1 kHz .unless otherwise specified; see also Fig. 3. 

A.F. output power at dtot = 10% (note 1) 
with bootstrap: 
Vp=16V;RL=4n Po typo 6,5 W 

Vp= 12V; RL =4n Po 
> 3,6 W 
typo 4,2 W 

Vp= 9V;RL=4n Po typo 2,3 W 

Vp= 6V; RL =4n Po typo 1,0 W 

without bootstrap: 
Vp=12V;RL=4n Po typo 3,5 W 

Voltage gain: 
typo 23 dB 

preamplifier (note 2) Gv1 21 to 25 dB 

power amplifier (note 3) Gv2 typo 29 dB 

total amplifier (note 3) Gv tot typo 52 dB 

Total harmonic distortion at Po = 1,5 W dtot 
typo 0,3 % 
< 1% 

Frequency response; -3 dB (note 4) B 60 Hz to 15 kHz 

Input impedance: 

I Zi1 I > 100 kn 
preamplifier (note 5) 

typo 200 kn 

Output impedance preamplifier I Z011 typo 1 kn 

Output voltage preamplifier (r.m.s. value) 
dtot < 1% (note 2) Vo(rms) > 0,7 V 

Noise output voltage (r.m.s. value; note 6) 
RS= on Vn(rms) typo 0,5 mV 

RS = 10 kn Vn(rms) typo 0,8 mV 

Noise output voltage at f = 500 kHz (r.m.s. value) 
B = 5 kHz; RS = 0 n V n(rms) typo 8 p.V 

Ripple rejection (note 6) 
f= 1 to 10kHz RR typo 42 dB 
f = 100 Hz; C2 = 1 p.F RR > 35 dB 

Bootstrap current at onset of clipping; pin 4 (r.m.s. value) 14(rms) typo 35 mA 
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Notes 

1. Measured with an ideal coupling capacitor to the speaker load. 

2. Measu red with a load resistor of 20 kS1. 

3. Measured with R2 = 20 kS1. 

4. Measured at Po = 1 W; the frequency response is mainly determined by C1 and C3 for the low 
frequencies and by C4 for the high frequencies. 

5. Independent of load impedance of preamplifier. 

6. Unweighted r.m.s. noise voltage measured at a bandwidth of 60 Hz to 15 kHz (12 dB/octave). 

7. Ripple rejection measured with a source impedance between 0 and 2 kn (maximum ripple 
amplitude: 2 V). 
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Fig. 3 Test circuit. 

2 

C8 
100nF 

R3 
4,7n 

Vp 

7Z84190 

January 1980 

----

5 



____ T_D_A_1_01_1A ____ j~~ ______________________________ _ 

-== 

6 

APPLICATION INFORMATION 

Fig. 4 Circuit diagram of a 4 W amplifier. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. l ___ T_D_A_1_0_12_" __ 

RECORDING / PLAY-BACK AND 2 W AUDIO POWER AMPLIFIER 

The TOA 1012 is a monolithic integrated audio power amplifier, preamplifier and A. L.C. circuit 
designed for applications in radio-recorders and recorders. The wide supply voltage range makes 
this circuit very suitable for d.c. and a.c. apparatus. The circuit is thermal protected and contains 
the following functions: 

• Power amplifier 
• Preamplifier 
• Automatic Level Control (A.LC.) circuit 
• Voltage stabilizer 

QUICK REFERENCE DATA 

Supply voltage range Vp 3,6 to 18 V 

Total quiescent current at Vp = 9 V Itot typo 14 mA 

Power amplifier 

Output power at dtot = 10 % 
Vp=9V;RL=4n Po typo 2W 

Closed loop voltage gain Gc typo 36 dB 

Preamplifier 

Open loop voltage gain Go > 66 dB 

Minimum closed loop voltage gain Gcmin 31 dB 

Output voltage at dtot = 1 % Vo > 2 V 

Automatic Level Control (A.L.C.) 

Gain variation for .t1Vi = 40 dB .t1Gv typo 2 dB 

Stabilized supply voltage 

Output voltage V11-15 typo 4,2 V 

PACKAGE OUTLINE 

16-lead 01 L; plastic medium power (with internal heat spreader). I February 1980 
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Recording/play-back and 2 W audio power amplifier l ___ T_D_A_10_1_2 __ 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Supply voltage (pin 4) Vp = V4-1 max. 18 V 

Non-repetitive peak output current (pin 2) 

Storage temperature 

Crystal temperature 

Total power dissipation 

A.C. short-circuit duration of load 
during sine-wave drive; Vp = 12 V 

Ptot 

(W) 

3 

2 

a 
-50 a 

I'\. 

50 

IOSM 
Tstg 
Tc 

max. 2 A 

-55 to +150 0C 

max. 150 °C 

see derating curve Fig. 2 

max. 100 hours 

7Z84247 

f'. 

" f'. 
'\. 

f'. 
f'. 

"-
f'. 
~ 

100 150 
Tamb (oC) 

Fig. 2 Power derating curve. 

February 1980 3 



TD.A101~ l 
CHARACTE R ISTICS 

Vp= 9 V; RL = 4 n; f = 1 kHz; Tamb = 25 oC; measured in test circuit of Fig. 1; 

unless otherwise specified. 

Power amplifier 

Output power at dtot = 10 % Po typo 2W 

Closed loop voltage gain Gc typo 36 dB 

Total harmonic distortion at Po = 1W dtot < 1 % 

Input impedance Izil > 1 MSl 

Ripple rejection at f = 100 Hz RR > 40 dB 

Noise output voltage (r.m.s. value) 
RS = 0 [2; B = 60 Hz to 15 kHz Vn(rms) typo 150 J.lV 

Preamplifier 

Open loop voltage gain Go > 66 dB 

Closed loop voltage gain Gc typo 48 dB 

Minimum closed loop voltage gain 
(when changing Rf) Gcmin 31 dB 

Output voltage at dtot = 1 % Vo > 2 V 

Output voltage with A. L.C. 
Vi = 4,8 mV Vo typo 1,1 V 

Total harmonic distortion with A. L.C. 
Vi = 4,8 mV dtot < % 
Vi = 480 mV dtot < 3 % 

Signal-to-noise ratio 
related to Vi = 1,2 mV; RS= 0 [2; B = 60 Hz to 15 kHz SIN typo 60 dB 

Input impedance Izil > 100 kSl 

Ripple rejection at f = 100 Hz RR > 52 dB 

Output impedance IZol < 50 n 
Automatic Level Control (A.L.C.) 

Gain variation for ~Vi = 40 dB ~Gv typo 2 dB 
Limiting time at ~ Vi = 40 dB tl < 50 ms 

Level setting time at ~Vi = 40 dB ts < 50 ms 

Recovery time at ~Vi = 40 dB tr typo 100 s 

- Voltage stabilizer --- Output voltage Vll-15 typo 4,2 V 

Load current 111 < 1 rnA 

Ripple.rejection at f = 100 Hz RR > 40 dB 

4 February 1980 r 



Recording/play-back and 2 W audio power amplifier l __ T_D_A_1_01_2 __ 

c:( 

~ 
C 
UJ 
.J 
0-
:E 
~ 
f­
Z 
UJ 
:E 
0-o 
..J 

16-LEAD DUAL IN-LINE; PLASTIC MEDIUM POWERI 

22 max -----1
1 !j "---" b 

~ I 

~:9 
I 
I 

I I 

3,4 -' I _~ 111 

• '1 x ~ 
II II 
II I,I 

__ 2,21_1--i~1_1 __ 1 __ 1_1 
max 

4 

top view 

j~m-I 
__ 9,5 

7,6 7Z55041.7 

I -$ Positional accuracy. 

@ Maximum Material Condition. 

(1 ) Centre~lines of all leads are 
within ±0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
±0,254 mm. 

J.I Dimensions in mm (2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 

> 
UJ 
C 

SOLDERING 

1. By hand 

Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 0C and 400 0C, for not more than 5 seconds. 

2. By dip or wave 

The maximum permissible temperature of the solder is 260 0C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 
The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the t~mperature within the permis­
sible limit. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1) above. 

February 1980 
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DEVELOPMENT SAMPLE DATA 
This information is derived· from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. l ___ TD_A_1_01_3 __ 

4 W AUDIO POWER AMPLIFIER WITH D.C. VOLUME CONTROL 

The TDA 1013 is a monolithic integrated audio amplifier circuit with d.c. volume control in a 9-lead 
single in-line (SI L) plastic package. The wide supply voltage range makes this circuit very suitable for 
applications in mains-fed apparatus such as : television receivers and record players. 
The d.c. volume control stage has a good control characteristic with a range of more than 80 dB; 
control can be obtained by means of a variable d.c. voltage between 4 and 8 V. 
The audio amplifier has a well defined open loop gain and a fixed integrated closed loop gain. This 
offers an optimum in number of external components, performance and stability. 
The SI L package (SOT-11 OA) offers a simple and low-cost heatsink connection. 

QUICK REFERENCE DATA 

Supply voltage range Vp 15 to 35 V 

Repetitive peak output current IORM max. 1,5 A 

Total sensitivity (d.c. control at max. gain) 
for Po = 2,5 W Vi typo 55 mV 

Audio amplifier 

Output power at dtot = 10 % 
Vp=18V;RL=8n Po typo 4,5 W 

Total harmonic distortion at Po = 2,5 W; RL = 8 n dtot typo 0,5 % 

Sensitivity for Po = 2,5 W Vi typo 125 mV 

D.C. volume control unit 

Gain control range cp > 80 dB 

Signal handling at dtot < 1% 
(d.c. control at 0 dB) Vi > 1,2 V 

Sensitivity for Vo = 125 mV at max. voltage gain Vi typo 55 mV 

Input impedance (pin 9) IZil typo 200 kr2 

PACKAGE OUTLINE 

9-lead SI L; plastic (SOT-110A). I February 1980 
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TDA1013 l ___ ______ 
0,1 J.lF 

..... ----------0 + 18 V 

6 5 

TDA1013 

9 

Fig. 1 Block diagram and external components. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp , 

Non-repetitive peak output current IOSM 

Repetitive peak output current 

Storage temperature 

Crystal temper~ture 

IORM 

Tstg 

Tj 

7Z84248 

max. 

, max. 

max. 

-55 to + 
-25 to + 

Total power dissipation see derating curve Fig. 2 

HEATSINK DESIGN 

35 V 
3 A 

1,5 A 

150 °C 

150 °C 

AssumeVr;» = 18 V; RL == an; Tamb = 60 0C (max.); Tj = 150 °C (max.); for a 4 W application into an 
8 n load, the maximum dissipation is about 2,5 W. 
The thermal resistance from junction to ambient can be expressed as: 

R R Tjmax-Tambmax 150-60' 
th j-a = th j-tab + Rth tab-h + Rth h-a = p = ~ == 36 KIW. 

max , 

Since Rth j-tab = 12 K/Wand Rth tab-h = 1 K/W, Rth h-a = 36 - (12 + 1) = 23 K/W. 

February 1980 ( 
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4 W audio power amplifier with d.c. volume control 
l"",-__ T_D_A_1_01_3 __ 

7,5 
Ptot 
(W) 

5 

2,5 
~I--Ioo 

" " 

1"1--1-
r-I .. ~ .... 

7Z84250 

~ 

" '" I" 
1-1- ~ 

I-t .. ~~ o 
o 50 100 T (oC) 150 

amb 

Fig. 2 Power derating curve. 
-- infinite heatsink; 
- - - without heatsink. 

CHARACTERISTICS 

Vp= l8V; RL =8!2;f= 1 kHz;Tamb=25 0 C;unlessotherwisespecified 

Supply voltage Vp 

Total quiescent current I tot 

Ripple rejection at f = 100 Hz; RS = 0 RR 

Signal-to-noise ratio (d.c. control at minimum gain) 
see also note SIN 

Total sensitivity (d.c. control at maximum gain) 
forPo =2,5W Vi 

Audio amplifier 

Repetitive peak output current IORM 

Output power at dtot = 10% Po 

Total harmonic distortion at Po = 2,5 W dtot 
Voltage gain Gv 
Sensitivity for Po = 2,5 W V' I 

typo 

typo 

> 

> 

typo 

< 
> 
typo 

typo 

typo 

typo 

typo 

18 V 
15 to 35 V 

35 mA 

40 dB 

60 dB 

55 mV 

1,5 A 

4W 
4,5 W 

0,5 % 

30 dB 

125 mV 

200 kfl 
Input impedance (pin 5) Izil 100 to 500 kfl 

Frequency response > 15 kHz 

Note 

Measured in a bandwidth according to I EC-curve 'A', related to Po = 2,5 W; RS = 5 kfl. 
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_____ T_D_A_10_13 ____ ~l~: ______________________________ __ 

4 

CHARACTERISTICS (continued) 

D.C. volume control unit 

Gain control range (see also Fig. 3) 

Signal handling at dtot < 1 % 
(d.c. control at 0 dB) 

Sensitivity for Vo = 125 mV at max. voltage gain 

Input impedance (pin 9) 

Output impedance (pin 7) 

+20 

o 
(dB) 0 

-20 

-40 

-60 

-80 

If' 

" , 
, 

L 

I 
II 

4 

<I> 

Vi 

Vi 

Izd 

IZol 

7Z84249 

..... 1""" 

,"" 
i..oo' 

~ 

~typ 

6 8 

Fig. 3 Gain control curve; Vi at pin 8. 
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_________________________________ jl ____ T_D_A_10_2_8 __ __ 

SIGNAL-SOURCES SWITCH 

The TDA 1028 is a quadruple operatio~1 amplifier connected as an impedance converter. Each ampli­
fier has 2 switchable inputs which are protected by clamping diodes. The input currents are independent 
of the switch position and the outputs are short-circuit protected. 

The device is intended as an electronic four-channel signal-sources switch in a.f. amplifiers. 

QUICK REFERENCE DATA 

Supply voltage range (pin 9) 

Operating ambient temperature 

Supply voltage (pin 9) 

Current consumption (pins 4,5, 12, 13 unloaded) 

Maximum input signal handling (r.m.s. value) 

Voltage gain 

Total harmonic distortion 

Crosstalk 

Signal-to-noise ratio 

PACKAGE OUTLINE 

16-lead DIL; plastic (SOT-38). 

Vp 6 to 23 V 

Tamb -30 to + 80 °C 

Vp 

19 

Vi(rms) 

Gv 
dtot 
a 

SIN 

typo 

typo 

typo 

typo 

typo 

typo 

typo 

20 V 
2,9 mA 

6 V 

0,01 % 

70 dB 

120 dB 

I January 1980 
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Fig. 1 Block diagram. 



___ S_i_gn_a_I-_so_u_rc_e_s_sw_i_tc_h ________________________________ ~,J ~,-____ T __ D_A_1_0_2 __ 8 ____ ___ 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 9) Vp 

Input voltages (pins 2, 3, 6, 7,10,11,14,15) V, 

Switch control voltage (pin 1 and 8) 

Input cu rrent 

Switch control current 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

Vp = 20 V; T amb = 25 °C; unless otherwise specified 

Current consumption 
without load; 14; 5; 12; 13 = 0 

Supply voltage range 

Signal inputs 

I nput offset voltage of 
switched-on inputs (RS < 1 kn) 

Input offset current of 
switched-on inputs 

Input offset current of 
a switched-on input with respect to 
a non-switched-on input 

Input bias current 
independent of switch position 

Capacitance between adjacent inputs 

D.C. input voltage range 

Supply voltage rejection ratio; RS < 10 kn 

Equivalent input noise voltage 
RS EO; 1 kn; f = 20 Hz to 20 kHz (r.m.s. value) 

Equivalent input noise current' 
f = 20 Hz to 20 kHz (r.m.s. value) 

Crosstalk between a switched-on input 
and a non-switched-on input; 
measured at the output at RS < 1 kn; f = 1 kHz 

Signal amplifier 

Voltage gain of a switched-on input 

at 14; 5; 12; 13 = 0; R L = 00 

Current gain of a switched-on amplifier 

-V, 

Vs 
± I, 

-IS 

Ptot 

Tstg 

Tamb 

19 

Vp 

Vio 

lio 

lio 

Ii 

C 

V, 

SVRR 

Vn(rms) 

'n(rms) 

Gv 
Gi 

I 

max. 23 V 

max. Vp 
max. 0,5 V 

o to 23 V 

max. 20 rnA 

max. 50 mA 

max. 800 mW 

-55 to + 150 0C 

-30 to + 80 0C 

typo 2,9 rnA 
1,6 to 4,2 rnA 

6 to 23 V 

typo 2 mV 

< 10 mV 

typo 20 nA 

< 200 nA 

typo 20 nA 
< 200 nA 

typo 250 nA 

< 950 nA 

typo 0,5 pF 

3 to 19 V 

typo 100 p.VIV --typo 3,5 p.V -= 
typo 0,05 nA 

typo 100 dB 

typo 

typo o 105 
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_____ T_D_A1_0_2_8 ___ j~~ ______________________________ __ 

------

4 

CHARACTERISTICS (continued) 

Signal outputs 

Output resistance 

Output current capability (pins 4,5,12 and 13) 

Frequency limit of the output voltage 
at Vi(p-p) = 1 V; RS < 1 kG; 
RL = 10 Mn; CL = 10 pF 

Slew rate (unity gain) AV4; 5; 12; 13-16!At 
at RL = 10 Mn; CL = 10 pF 

Switch control 

switched-on interconnected control voltages 
inputs pins 

Vl-16 VS-16 

1-1, 11-1 2-4, 15-13 H -
1-2,11-2 3-4, 14-13 L -
111-1,IV-1 7-5, 10-12 - H 
11I-2,IV-2 6-5, 11-12 - L 

Control inputs (pins 1 and S) 

Required voltage 
HIGH 
LOW 

Input cu rrent 
HIGH (leakage current) 
LOW (control current) 

* Or control inputs open; Rl-16, RS-16> 33 Mn. 

J.nua~l~ I ( 

Ro typo 400 n 

±Io > 5 mA 

typo 1,3 MHz 

S typo 2 V!IlS 

VSH > 3,3 V * 
VSL < 2,1 V 

ISH < 1 IlA 
-ISL < 200 IlA 



___ S_ig_na_I-_so_u~rc_es_s_w_it_Ch ______________________________ ~~~ _ _____ T_D_A_1_0_2_8 ____ __ 

APPLICATION INFORMATION 

Vp = 20 V; Tamb = 25 oC;measured in Fig. 1; RS = 47 kn; Ci = 0,1 J..LF; Rbias = 470 kn; RL =4,7 kn; 
CL = 100 pF (unless otherwise specified) 

Voltage gain Gv typo -1,5 dB 

D.C. output voltage variation when 
typo 10 mV 

switching the inputs (pins 4,5, 12 and 13) ilVo < 100 mV 

Total harmonic distortion 
over most of signal range (see Fig. 4) dtot typo 0,01 % 

at Vi = 5 V; f = 1 kHz dtot typo 0,02 % 

at Vi = 5 V; f = 20 Hz to 20 kHz dtot typo 0,03 % 

Output signal handling > 5,0 V 
dtot = 0,1%; f = 1 kHz (r.m.s. value) Vo(rms) typo 5,3 V 

Noise output voltage (unweighted) 
f = 20 Hz to 20 kHz (r.m.s. value) Vn(rms) typo 5 J..LV 

Noise output voltage (weighted) 
f = 20 Hz to 20 kHz (in accordance with DIN 45405) Vn typo 12 J..LV 

Amplitude response (pins 4,5, 12 and 13) 
Vi = 5 V; f = 20 Hz to 20 kHz ilVo typo 0,1 dB * 

Crosstalk between a switched-on input 
and a non-switched-on input; 
measured at the output at f = 1 kHz ~ typo 75 dB ** 

Crosstalk between switched-on inputs 
and the outputs of the other channels; at f = 1 kHz ~ typo 90 dB ** 

* The lower cut-off frequency depends on values of Rbias and Ci. 
Depends on external circuitry and RS' The value will be fixed mostly by capacitive crosstalk of the 
external compon~nts. 
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Fig. 4 Total harmonic distortion as a function of r.m.s. output voltage. 
-f= 1 kHz;---- f=20kHz. 
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___ S_i_gn_a_l-s_o_u_rc_es_s_w_it_ch __________________________________ ~~ ______ T_D __ A_1_0_2_8 ____ __ 

APPLICATION NOTES 

Input protection circuit and indication 

,...------- Vp 

SWITCH 

CONTROL 

1Z76942.1 

Fig. 7 Circuit diagram showing input protection and indication. 

Unused signal inputs 

Any unused inputs must be connected to a d.c. (bias) voltage, which is within the d.c. input voltage 
range. 

Circuits with standby operation 

The control inputs (pins 1 and 8) are high-ohmic at VSH ~ 20 V (ISH ~ 1 p.A), as well as, when the 
supply voltage (pin 9) is switched off. 

----
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TDA1029 )l 
--~------------------------------------------------~ ----------------------

SIGNAL-SOURCES SWITCH 

The TOA 1029 is a dual operational amplifier (connected as an impedance converter) each amplifier 
having 4 mutually switchable inputs which are protected by clamping diodes. The input currents are 
independent of switch position and the outputs are short-circuit protected. 

The device is intended as an electronic two-channel signal-source switch in a. f. amplifiers. 

QUICK REFERENCE DATA 

Supply voltage range (pin 14) Vp 6 to 23 V 

Operating ambient temperature Tamb -30 to + 80 0C 

Supply voltage (pin 14) Vp typo 20 V 

Current consumpt.ion, '14 typo 3,5 rnA 

Maximum input signal handling (r.m.s. value) Vi(rms) typo 6 V 

Voltage gain Gv typo 

Total harmonic distortion dtot typo 0,01 % 

Crosstalk a typo 70 dB 

Signal-to.noise ratio SIN typ- 120 dB 

PACKAGE OUTLINE 

16-leact 01 L; plastic (SOT-38)_ 

-----
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Rbias = 470 kn (ax) 

signal 9 
output 

n 

SWITCH n 

BIAS 
VOLTAGE 

"L =4,7kn 2 T iCL =100pF 
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Fig. 1 Block diagram. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Supply voltage (pin 14) Vp max. 23 V 

Input voltage (pins 1 to 8) VI max. Vp 
-VI max. 0,5 V 

Switch control voltage (pins 11,12 and 13) Vs o to 23 V 

Input current ± II max. 20 mA 

Switch control current -IS max. 50 mA 

Total power dissipation Ptot max. 800 mW 

Storage temperature Tstg -55 to + 150 °C 

Operating ambient temperature Tamb -30 to +80 0 C 

CHARACTE R ISTICS 

Vp = 20 V; Tamb = 25 oC; unless otherwise specified 

Current consumption 
3,5 mA 

without load; 19 = 115 = 0 114 typo 
2 to 5 mA 

Supply voltage range (pin 14) Vp 6 to 23 V 

Signal inputs 

Input offset voltage 
of switched-on inputs 

typo 2 mV 
RS~ 1 kO Vio < 10 mV 

Input offset current 
typo 20 nA 

of swftched-on inputs lio < 200 nA 

Input offset current 
of a switched-on input with respect to a 

typo 20 nA 
non-switched-on input of a channel lio < 200 nA 

Input bias current 
typo 250 nA 

independent of switch position Ii < 950 nA 

Capacitance between adjacent inputs C typo 0,5 pF 

D.C. input voltage range VI 3 to 19 V -Supply voltage rejection ratio; RS ~ 10 kO SVRR typo 100 pVIV --Equivalent input noise voltage -
RS ~ 0; f = 20 Hz to 20 kHz (r.m.s. value) Vn(rms) typo 3,5 IJ.V 

Equivalent input noise current 
f = 20 Hz to 20 kHz (r.m.s. value) In(rms) typo 0,05 nA 

Crosstalk between a switched-on input 
and a non-switched-on input; 
measured at the output at RS = 1 kO; f = 1 kHz typo 100 dB 

'I ( January 1980 3 
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CHARACTER ISTICS/(continued) 

Signal amplifier 

Voltage gain of a switched-on input 
at 19= 115=0; RL =00 

Current gain of a switched-on amplifier 

Signal outputs 

Output resistance (pins 9 and 15) 

Output current capability at Vp = 6 to 23 V 

Frequency limit of the output voltage 
Vj(p_p) = 1 V; RS = 1 kO; RL = 10 MO; CL = 10 pF 

Slew rate (unity gain); .:1V9-16/dt; dV15-16/dt 
RL = 10MO;CL = 10pF 

Bias voltage. 

D.C. output voltage 

Output resistance 

Switch control 

switched-on interconnected 
inputs pins 

Vl1-16 

1-1, 11-1 1-15,5-9 H 
1-2,11-2 ' 2-15,6-9 H 
1-3,11-3 3-15, 7-9 H 
1-4,11-4 4-15,8-9 L 

1-4,11-4 4-15,8-9 L 
1-4,11-4 4-15,8-9 L 
1-4,11-4 4-15,8-9 L 
1-3,11-3 3-15, 7-9 H 

Gv typo 

Gi typo 10& 

Ro typo 400 0 

± 19;±115 typo 5 mA 

typo 1,3 MHz 

S typo 2 Vllls 

VlO-16 
typo 11 V * 
10,2 to 11,8 V 

R10-16 typo 8,2 kG 

control voltages 

V12-16 V13-16 

H H 
H L 
L H 
H H 

L H 
H L 
L L 
L L 

In the case of offset control, an internal blocking circuit of the switch control ensures that not more 
than one input will be switched on at a time. In that case safe switching-through is obtained at 

, VSL ~1,5V. 

Control inputs (pins 11, 12 and 13) 

Required voltage 
HIGH VSH > 3,3 V ** 
LOW VSL < 2,1 V. 

Input current 
HIGH (leakage current) ISH < 1 IlA 
LOW (control current) -ISL < 250 IlA , 

* V10-16 is typically 0,5'V14-16 + 1,5'VBE' 
* * Or control inputs open(R11, 12,13-16 > 33 MO). 

4 January 1980 ,( 
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APPLICATION INFORMATION 

Vp = 20 V; Tamb = 25 oC; measured in Fig. 1; RS = 47 kS1; Ci = O,lIlF; Rbias = 470 kn; RL = 4,7 kG; 
CL = 100 pF (unless otherwise specified) 

Voltage gain Gv typo -1,5 dB 

Output voltage variation when switching 
~V9-16; ) typo 10 mV 

the inputs 
~V15-16 < 100 mV 

Total harmonic distortion 
over most of signal range (see Fig. 4) dtot typo 0,01 % 
Vi = 5 V; f = 1 kHz dtot typo 0,02 %. 
Vi = 5 V; f = 20 Hz to 20 kHz dtot typo 0,03 % 

Output signal handling > .5,0 V 
dtot = 0,1 %; f = 1 kHz (r.m.s. value) Vo(rms) typo 5,3 V 

Noise output voltage (unweighted) 
f = 20 Hz to 20 kHz (r.m.s. value) Vn(rms) typo 5 IlV 

Noise output voltage (weighted) 
f = 20 Hz to 20 kHz (in accordance with DIN 45405) Vn typo 12 IlV 

Amplitude response 
~V9-16; ) Vi = 5 V; f = 20 Hz to 20 kHz; Ci = 0,221lF 
~V15-16 

< 0,1 dB * 

Crosstalk between a switched-on input 
and a non-switched-on input; 
measured at the output at f = 1 kHz <X typo 75 dB ** 

Crosstalk between switched-on inputs 
and the outputs of the other channels <X typo 90 dB ** 

* The lower cut-off frequency depends on values of Rbias and Ci. 
* * Depends on external circuitry and RS' The value will be fixed mostly by capacitive crosstalk of the 

external components. 

January 1980 
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APPLICATION NOTES 

Input protection circuit and indication 

r-----Vp 

TDA1029 

r-----vp 

+ 0-...... ---1 

«23V) 

'/ 7Z75943.1 

Fig. 7 Circuit diagram showing input protection and indication. 

Unused signal inputs 

Any unused inputs must be connected to a d.c. (bias) voltage, which is within the d.c. input voltage 
range; e.g. unused inputs can be connected directly to pin 10. 

Circu its with standby operation 

The control inputs (pins 11, 12 and 13) are high-ohmic at VSH :s:;;; 20 V (lSH:S:;;; 1 J.LA), as well as, when 
the supply voltage (pin 14) is switched off. 

January 1980 
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TDA1029 

pin connected to 0 V 
11 or LOW level: 

} 

none = radio 
12 13 = pick-up 

12 = tape 1 
13 11 = tape 2 
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OUTPUT 

9 

Fig. 8 TDA 1029 connected as a four input stereo source selector. 
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Fig. 9 TDA 1029 and TDA 1028 connected as a 
five input stereo source selector with monitor­
ing facilities. 
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0,47j.1F 

i~;!400~} ~ ... 3_j.lF_' ---1--1t-+-....... -n-+----+--F-, 

68nF 

10 BIAS 

VOLTAGE 

-L_1--'-'15=-t--+-+ left 
output 

TDA1029 

9 right 

SWITCH 

CONTROL 

14 

16 

rumble subsonic 

output 

Vp 
+ (+20V) 

filter filter 7Z84186 

Fig. 10 TDA 1029 connected as a third-order active high-pass filter with Butterworth response and 
component values chosen according to the method proposed by Fjallbrant. It is a four-function 
circuit which can select mute, rumble filter, subsonic filter and linear response. 

Switch control 

function V11-16 V12-16 V13-16 

linear H H H 
subsonic filter 'on' H H L 
rumble filter 'on' H L X 
mute 'on' L X X 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. l __ T_D_A_10_5_9B __ 

MOTOR SPEED REGULATOR WITH THERMAL SHUT-DOWN 

The TDA 10598 is a monolithic integrated circuit with a current limiter and with good thermal 
characteristics in ;:> ,.~<:: plastic package for easy mounting. It is intended to regulate the speed 
of d.c. motors in record t:;;<.", Jrs, cassette recorders and car cassette recorders. 

QUICK REFERENCE DATA 

Supply voltage 

Internal reference voltage 

Drop-out voltage 

Limited output current 

Multiplication coefficient 

PACKAGE OUTLINE 

Fig. 1 TO-126 (SOT-32). 
Pin 1 connected to metal part of mounting surface . 

max 
.. ,2,7

1

_ 

.. 11.-
0,5 

, 
3,2 
3,0 

+ 

VP=V2-1 

Vref 

V3-1 

131im 

k 

typo 9 V 
3,3 to 16 V 

typo 1,3 V 

typo 1,8 V 

typo 

typo 

0,6 A 

9 

Dimensions in mm 

1'- 7,8 max -., 

-7h- ~ 
~ 11,1 

1 max 

'--rr---rIr--rT_l 
1 

15,3 
min 

7ZS9324.2A 

2 l' 3'1" ___ -.0-1 

0,88.-11_ ' 
max .. I I .... 

12,291 

(1) Within this region the cross-section of the leads is uncontrolled. 
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TDA1059B l ________ _ 
CRYSTAL 

TEMPERATURE 
LIMITER 

CURRENT 
LIMITER 

RATINGS 

REFERENCE 
VOLTAGE 

k 
,--__ -'A .... ~-....... 

Fig. 2 Functional diagram. 

Limiting values in accordance with the Absolute Maximum System (lEe 134) 

Supply voltage Vp = V2-1 

Storage temperature 

Operating ambient temperature (see Fig. 3 and note) 

THERMAL RESISTANCE 

From junction to case 

From junction to ambient 

Tstg 

Tamb 

Rthj-c 

Rthj-a 

Vp 

7Z74790.1 

max. 16 V 
-55 to + 150 0C 

-25 to + 130 °C 

10\K/W 

100 K/W 

1500 
7Z747891 

Note 

Ptot 
(mW) 

1000 

500 

o 
-25 o 

......... 
rooo." 

.......... 
..... " ..... 

25 50 75 

Fig. 3 Power derating curve. 

..... 
I"'!o 

..... '" 
..... 

100 125 150 
Tamb (oC) 

At ambient temperatures above 130 oC, the crystal temperature limiter decreases the internal power 
consumption. 
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Motor speed regulator Jl TDA10598 

CHARACTERISTICS 

Vp = 9 V; Tamb = 25 oC; R20 = 0; heatsink with Rth = 100 K/W and after thermal stabilization; 
unless otherwise specified; see test circuit Fig. 4. 

min. typo max. 
Supply voltage Vp = V2-1 3,3 9 16 V 
Internal reference voltage 

Vp = 3,3 V; '3 = 80 mA Vref 1,24 1,3 1,36 V 

Drop-out voltage 
13 = 80 mA; ilVref = 5% V3-1 1,8 2,06 V 

Quiescent current; 13 = 0 Iq 1,8 2,3 2!8 mA 
Limited output current* 13lim 0,3 0,6 1 A 
Multiplication coefficient ill3 

13 = 50 mA ± 10 mA k=- 8,5 9 9,5 
ill2 

Line regulation 
Vp = 3,3 to 16 Vat '3 = 50 mA 

t.V f 
reference voltage variation ~ /ilVp -0,115 0 +0,115 %N 

Vref 
multiplication coefficient variation 

t.k /t.V 13=50±10mA k p 0,86 %N 

input current variation; 13 = 50 mA t.12 
-15 0 + 15 IJ.AN 

t.Vp 

Load regulation 

reference voltage variation 
t.Vref 13 = 20 to 80 mA / il13 0 19 38,5 %/A 
Vref 

multiplication coefficient variation 
ilk / ill3 13 = 30 ± 10 to 70 ± 10 mA -0,075 0 +0,075 %/mA 
k 

Temperature coefficient 
13 = 50 mA; Tamb = -15 to + 65 °C 

reference voltage variation t.Vref 
-0,03 0 +0,03 %/K -- /ilTamb 

Vref 
multiplication coefficient variation 

ilk ill3 = ± 10 mA - /ilTamb 0,008 %/K 
k 

t.12 input current variation -2 0 + 2 IJ.A/K 
t.Tamb 

* If the motor is stopped by a mechanical brake, the current limitation is effective in the supply voltage 
range. If the motor is short-circuited, the TDA 1059B will be damaged if the supply voltage is higher 
than 10 V due to parasitic oscillations. 
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,...----------t-...,. V P 

IFig.4 Test circuit. 

APPLICATION INFORMATION 

7Z74792.1 

(2) Motor example (without diode 0): 

Note 

For start operation: V ref must start with final 
Vp = 6,7 V and a time constant of 3 T = 100 ms 
in which T = R.C; R = source impedance, 
C = by-pass capacitor. 

Vp 

R32 

Vref 

1m + R32 

k 

3 

(1) Inclusion of O(BA220) is arbitrary; it permits 
compensation of variation of the motor resistance 
as function of temperature. 

Catalogue no. 9904 12001806; n = 2000 rev/min; R20 = 180,Q (± 2%); R32 = 100,Q + loo,Q (variable). 

Fig. 5 Example of using the TOA 1 059B in a d.c. motor speed regulation circuit. 
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Motor equations 

Em <x,n 

1m <X2r 
where: <x" <X2 = motor constant 

n = number of revolutions 
r = motor torque 
Em = back electromotive force 
Rm = motor resistance 

The back electromotive force (Em) in Fig. 5 can be expressed (excluding diode 0) as: 

( R20 ) {R20 (. ')} Em = -k- - Rm 1m + V ref , + R32 ' + k + R20.lo 

and including diode 0, as: 

Em= (R~O - Rm) Im+(Vref+VO) {1 + :~~ (, +~ )}+ R20.l o 

Speed regulation is constant when Em is independent of 1m variations; this will be obtained when 
R20 = kRm. 

Em, and therefore the motor speed, is regulated by R32. A practical condition for stability is 
R20< kRm. 

February 1980 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation, It does not necessarily 
imply that the device will go into regular production, l __ T_D_A_10_5_9C __ 

MOTOR SPEED REGULATOR 

The TDA 1 059C is a monolithic integrated circuit with a current limiter and with good thermal 
characteristics in a TO-126 plastic package for easy mounting. It is intended to regulate the speed of 
d.c. motors in record players, cassette recorders and car cassette recorders. 

QUICK REFERENCE DATA 

Suppy voltage 

Internal reference voltage 

Drop-out voltage 

Limited output current 

Multiplication coefficient 

PACKAGE OUTLINE 

Fig. 1 TO-126 (SOT-32). 
Pin 1 connected to metal part of mounting surface. 

[) ~~ ~~ ~~~(1) 
-- - -- f---

t 

-.11..-
0,5 

, 
3,2 
3,0 

+ 

VP=V2-1 

Vr:ef 

V3-1 

131im 
k 

\--7,8max-.\ 

typo 9 V 
2,5 to 15 V 

typo 1,1 V 

typo 1,0 V 

typo 

typo 

0,6 A 

9 

Dimensions in mm 

_~_ - 3js l 
~ 11,1 

I max 

~_J 
1 

15,3 
min 

7ZS9324.2A 

2 l' 3'1', ___ -'-1 

0,88 .... 11 .. , , 
max ~ 1 __ 

12,291 

(1) Within this region the cross-section of the leads is uncontrolled. 
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CURRENT 
LIMITER 

RATINGS 

REFERENCE 
VOLTAGE 

k 
,.--__ ~A'--~___. 

Fig. 2 Functional diagram. 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Vp 

7Z84215 

Supply voltage Vp = V2-1 max. 16 V 

Storage temperature 

Operating ambient temperature (see Fig. 3) 

THERMAL RESISTANCE 

From junction to case 

From junction to ambient 

1500 

Ptot 
(mW) 

1000 

500 

o 
-25 o 

........... 
,,~ 

25 50 

...... 
......~ 

roo ..... 

75 

roo~ 
...... 

Tstg 

Tamb 

Rth j-c 

Rth j-a 

......r-., 

" 

100 125 
Tamb (oC) 

Fig. 3 Power derating curve. 
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Motor speed regulator Jl TDA1059C 

CHARACTERISTICS 

Vp = 9 V; T amb = 25 °C; R20 = 0; heatsink with Rth = 100 K/W and after thermal stabilization; 
unless otherwise specified; see test circuit Fig. 4 

min. typo max. 

Supply voltage Vp = V2-1 2,5 9 15 V 

Internal reference voltage 
Vp = 2,5 V; 13 = 80 mA Vref 1,05 1,1 1,15 V 

Drop-out voltage 
13 = 80 mA; IlV ref = 5% V3-1 1,0 1,45 V 

Quiescent current; 13 = 0 Iq 2,5 3 3,5 mA 

Limited output current * 13lim 0,3 0,6 1 A 

Multiplication coefficient ~13 
13=50mA± 10mA k=- 8,5 9 9,5 

~12 

Line regulation 
Vp = 2,5 to 15 V at 13 = 50 mA 

~v f 
reference voltage variation ~/~Vp 0,04 0,13 0,22 %N 

Vref 
multiplication coefficient variation 

~k /~Vp 13 = 50 ± 10 mA 0,86 - %N 
k 

input current variation; 13 = 50 mA 
~12 

~Vp 
0 15 30 p.AN 

Load regulation 
reference voltage variation ~V f 
13 = 20 to 80 mA ~/~13 0 23 45,5 %/A 

Vref 
multiplifaction coefficient variation 

~k /~13 13=30± 10t070± 10mA 0 - %/mA 
k 

Temperature coefficient 
13 = 50 mA; Tamb = -15 to + 65 °C 

~V f 
reference voltage variation ~/!l.T -0,036 0 +0,036 %/K V amb 

ref 
multiplication coefficient variation 

~k 
~13= ± 10 mA 0,008 %/K k/~Tamb 

input current variation 
~12 

0 p.A/K -
~Tamb 

* If the motor is stopped by a mechanical brake, the current limitation is effective in the supply voltage 
range. If the motor is short-circuited, the TDA 1059C will be damaged if the supply voltage is higher 
than 10 V due to parasitic oscillations. 
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TDA1059C l _____ _ 
.....-_______ ..... _ Vp 

Fig. 4 Test circuit. 

APPLICATION INFORMATION 

7Z74792.1A 

(2) Motor example (without diode 0): 

Note 

For start operation: V ref must start with final 
Vp = 6,7 V and a time constant of 31' = 100 ms 
in which l' = R.C.; R = source impedance, 
C = by-pass capacitor. 

Vp 

3 

( 1) I nelusion of D (BA220) is arbitrary; it perm its 
compensation of variation of the motor resistance 
as function of temperature. 

Catalogue no; 9904 12001806; n = 2000 rev/min; R20 = 180 n (± 2%); R32=39n +47 n (variable). 

Fig. 5 Example of using the TOA 1059C in a d.c. motor speed regulation circuit. 
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Motor equations 

Em = 0:1 n where: 0:1, 0:2 = motor constant 
n = number of revolutions 
r = motor torque 
Em = back electromotive force 
R m = motor resistance 

The back electromotive force (Em) in Fig. 5 can be expressed (excluding diode 0) as: 

Em = ( R~O -Rm ) 1m + Vref r 1 + :~~ (1 +~ ) ) + R20.l o 

and including diode 0, as: 

Em = ( R~O -Rm) 1m + ( Vref + Vo ) { 1 + :~~ ( 1 +i ) } + R20.l o 

Speed regulation is constant when Em is independent of 1m variations; this will be obtained when 
R20 = kRm. 
Em, and therefore the motor speed, is regulated by R32. A practical condition for stability is 
R20< kRm. 

I r F~rua~l~ 
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AM RECEIVER CIRCUIT 

The TDA 1072 is a monolithic integrated AM receiver circuit provided with the following functions: 

• controlled h. f. preamplifier 
• multiplicative balanced mixer 
• separate oscillator with amplitude control 
• Lf. amplifier with gain control 
• balanced full-wave detector 
• a.f. preamplifier 
• internal a.g.c. voltage 
• amplifier for field-strength indication 
• electronic stand-by on/off switch 

QUICK REFERENCE DATA 

Supply voltage (pin 13) 

Supply current 

H. F. input voltage 
S + N/N = 6 dB 
S + N/N =.26 dB 

H;F. input voltage; dtot = 3%; m = 80% 

A.F. output voltage; Vi = 2 mV 

Total distortion 

Input voltage range for .1 V 0 = 6 dB 

Osci lIator frequency range 

Oscillator voltage amplitude 

Field-strength indication range 

Supply voltage range 

Ambient temperature range 

PACKAGE OUTLINE 

16-lead DIL; plastic (SOT-3B). 

Vp 

Ip 

Vi 
Vi 

Vi 

Vo 

dtot 
.1Vi 

fosc 

Vosc 

.1Vi 

Vp 

Tamb 

typo 15 V 

typo 22 mA 

typo 2,2 jlV 
typo 30 jlV 

typo 650 mV 

typo 340 mV 

typo 0,5 % 

typo 91 dB 

0,6 to 31 MHz 

typo 140 mV 

typo 100 dB 

7,5 to 18 V 

-30 to +80 °C 

I ( Janua~ 1900 
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~5;;PFI 
fJF 

22 47 
n + fJF Vi I V 22n 

T,0,1 fJ F 0,1 fJFT, ltV 

16 15 14 13 11 

INTERNAL I Y CONTROLLED' 
SUPPLY 

OSCILLATOR I VOLTAGE 

V1 V2 

BALANCED I STAND-BY I I MIXER SWITCH 

TDA1072 

----------+l 
HH 

68 
pF 

SFZ460 

I.F. FILTER 

I 
I 

VR (a.g.c.) 

I + , 4 V 2 

5 
+ 

1°'"'' 

(1) T1 : N1/N2 = 34/9; 0 0 = 65; 0L = 60; Z21 = 700.Q at RL(3) == 3 k.Q; Zll == 5,2 k.Q. 

fosc 

t ~ 

0 
I 

ORL(10) 
10..J.. 15kn 
nF T I 

L_ -r--..J 
!to 

lOOn 

a.f. output 

Fig, 1 Block diagram with external components; used as test circuit. 
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RATINGS 

limiting values in accordance with the Absolute Maximum System (I EC 134) 

Supply voltage (pin 13) Vp = V13-16 max. 23 V 

Voltage on pin 2 

H.F. inputs 

Voltages between: 
pins 14 and 15 
pins 14 and 16 
pins 15 and 16 

Or currents: 
pin 14 
pin 15 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

± V14-15 
V 14-16 
V15-16 

± 114 
± 115 

Tstg 

Tamb 

Oto 23 V 

max. 12 V 
max. Vp V 
max. Vp V 

max. 10 mA 
max. 10 mA 

-55 to + 150 0C 

-30 to + 80 0C 

Vp = 15 V; Tamb = 25 oC; fi = 1 MHz (h.f.), RG = 50 n; fm = 0,4 kHz; m = 30%; 
Lf. frequency = 460 kHz; unless otherwise specified 

Supply voltage range (pin 13) Vp 7,5 to 18 V 

Supply current; without load (I L(11) = 0) 

H. F. preamplifier and mixer 

D.C. input voltages 

Input impedance 
Vi <300 IlV 

Vi> 10rnV 

Output impedance 

Maximum conversion conductance 

Maximum i. f. output voltage (peak-to-peak value) 

Output current capability 

Control range of preamplifier 

Maximum h-f. input voltage (peak-to-peak value) 

* 5M is defined as 10(1)/Vi' 

Ip 

V14-16; V15-16 

Zit 14-16);Zi( 15-16) 

Z;(14-16);Z;(15-16) 

Zo(1-16) 

SM 

Vo(l )(p-p) 

10(1) 

ASM 

Vj(14-15)(p-p) 

typo 22 mA 
15 to 30 mA 

typ.2,75 (4VBE) V 

typo 6 kO 
typo 6 pF 
typo 9 kn 
typo 2,5 pF 

> 200 kn 
typo 4 pF 

typo 5,5 mA/V* 

typo 2,8 V 

typo 1 mA 

typo 30 dB 

typo 2,8 V 

January 1980 3 
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CHARACTERISTICS (continued) 

Oscillator 

Frequency range 

Oscillator impedance range 

Controlled oscillator amplitude 

D.C. output voltage (I L(11) = 0) 

Output load ,?urrent range 

Output resistance; IL(11) = 5 ± 0,5 mA 

Oscillator frequency output (pin 10) 

Output voltage (peak-to-peak value) 
RlO-16 = 15 kn (RL(10)) 

Output resistance 

Allowable output current (peak value) 

I.F. amplifier and a.f. stage 

D.C. input voltages 

I nput impedance 

Max. i.t. input voltage; m = 80%; dtot = 3% 

Control range; Vo = -6 dB 

A.F. output voltage; Vi(3) = 2 mY; without load 

A. F. output resistance. 

Field-strength indication 

D.C. indicator voltage 
Vi = 0; RL(9) = 2,7 kn 

Vi = 500 mY; RL(9) = 2,7 kn 

Output current capabil ity 

Output resistance; -19 = 0,5 mA 

Leakage voltage at the output; ± 19 ~ 1 IJ.A; 
at AM switch off (V2-16;;;a. 3,5 V) 

January 1980 I ( 

fosc(12) 

ZL(12) 

Vosc(12) 

V11-16 

-IL(11) 

Ro (11 ) 

Vo(10)(p-p) 

Ro(10) 

10(10)M 

V3-16; V4-16 

Zj(3) 

Vi(3) 

~Vi 

Vo(6) 

Ro(6) 

V9-16 

V9-16 

-19 

Ro(9) 

V9-16 

0,6 to 31 MHz 

1 to 200 kn 

typo 140 mV 
< 200 mV 

typo Vp-1,3 V 

o to 15 mA 

typo 7 n 

typo 200 mV 

typo 150 n 

< 2 mA 

typo 2 V 

typo 3 kn 
2,4 to 3,9 kn 

typo 4 pF 

typo 75 mV 

typo 62 dB 

typo 350 mV 

typo 3,5 kn 

typo o mV 
< 140 mV 

typo 2,8 V 
2,5 to 3,1 V 

> 1,2 mA 

typo 250 n 

typo 6 V 



AM receiver circuit 

Stand-by switch 

Switching voltage 

Required control voltage* 
AMon 
AM off 

Input cu rrent 
AM on; switching current 
AM off; leakage current (V2-16 = V3-16) 

APPLICATION INFORMATION 

Jl 
V2-16 

V2-16 
V2-16 

-12 
± 12 

TDA1072 

typo 2,6 V 

< 2 V 
> 3,5 V** 

< 100 p.A 
< 1 p.A 

Vp = 15 V; Tamb = 25 oC; measured in Fig. 1; fi = 1 MHz (h.f.); fm = 0,4 kHz; m = 30%; unless 
otherwise specified 

H. F; input voltage 
S + N/N = 6 dB 
S+ N/N = 10dB 
S + N/N = 26 dB 
S + N/N = 46 dB 

H.F. input voltage for a.g.c. operation 

Control range for ~ Vo = 6 dB 
reference value Vi = 500 mV 

Maximum h.f. input voltage 
dtot = 3%; m = 80% 
dtot = 3%;, m = 30% 
dtot = 10%; m = 30% 

A.F. output voltage; Vi = 2 mV 

Change of a. f. output voltage; Vi = 2 mV 

H.F. inputvoltage;Vo =60mV 

Total distortion of a.f. output voltage 
Vi = 2 mV; m = 80% 

Vi = 500 m V; m = 80% 

Signal plus noise-to-noise ratio of a. f. output voltage 
Vi = 2 mV 

I.F. bandwidth (-3 dB) 

I.F. selectivity 
~f = ± 9 kHz 
~f = ± 36 kHz 

* At allowable ambient temperature range and supply voltage range. 
** Also achieved at open input. 

Vi 

~Vi 

Vi 
Vi 
Vi 

Vo 

~Vo 

Vi 

dtot 

dtot 

S + N/N 

B 

S(9) 
S(36) 

typo 
typo 
typo 
typo 

typo 

typo 

typo 
typo 
typo 

typo 

typo 

typo 

typo 

typo 
< 

typo 

typo 

typo 
typo 

2,2 p.V 
3,5 p.V 
30 p.V 

550 p.V 

14 pV 

91 dB 

0,65 V 
0,9 V 
1,3 V 

340 mV 

± 2 dB 

4 p.V 

0,5 % 

1,8 % 
3 % 

50 dB 

4,6 kHz 

30 dB 
60 dB 
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TDA1072 l _______ _ 
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Fig. 2 A. F. output voltage as a function of h. f. input voltage; fi = 1 M Hz (h. f.); RG= 50 n; fm = 0,4 kHz. 
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Fig. 3 Indication voltage as a function of h.f. input voltage; Rg-16 = 2,7 kU. 
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Fig. 4 Total distortion and signal pius noise-to-noise ratio as a function of h.f. input voltage; for 
dtot : fm = 0,4 kHz; m = aO%. 
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Fig. 5 Total distortion as a function of the modulation frequency; Vi = 10 mV; fj = 1 MHz; m = aO%. 
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Fig. 6 Frequency responses (wobbled) for various conditions: 
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- - - with a.f. filter 
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I.F. FILTER 

(1) T1 : N1/N2 = 34/9; 0 0 = 65; 0L = 60; Z21 = 700 r2 at RL(3) = 3 kr2; Z11 = 5,2 kr2. 
i2) T2 : N1/N2/N3 = 14/67/17; L = 175 J-LH; 00 = 145; 0L = 50 (f = 1 MHz); VjNG = -6 dB. 

Fig. 7 Application circuit diagram of a AM-MW receiver with two double variable tuning capacitors; 
fj = 510 to 1620 kHz (h.f.); fj = 460 kHz (Lt.). 
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Fig. 8 A.F. output voltage as a function of the h.f. generator input voltage; fi = 1 MHz (h.f.); 
fm = 0,4 kHz. 
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Fig. 9 Total distortion and signal plus noise-to-noise ratio as a function of h.f. generator input voltage; 
for dtot : f m == 0,4 kHz; m = 80%. 

January 1980 11 





DEVELOPMENT SAMPLE DATA' 
This information is derived from development samples made available 
for evaluation. It does not form part of our data handbook system and 
does not necessarily imply that the device will go into production l ___ T_D_A_10_7_4 __ 

DUAL ELECTRONIC STEREO POTENTIOMETER CIRCUIT 

The TOA 1074 is a monolithic integrated circuit designed for use as adjustment circuit in stereo ampli­
fiers. The circuit contains the following functions: 

• internal amplifier 
• two high-ohmic inputs for each adjuster 
• electronic supply voltage filter 
• feedback output stages with short-circuit protected current limitation 

QUICK REFERENCE DATA 

Supply voltage (pin 11) 

Supply current (pin 11) 

Input signal voltage (r.m.s. value) 

Output signal voltage (r.m.s. value) 

Total distortion 

Output noise voltage (r.m.s. value) 

Adjustment range 

Channel separation 

Hum suppression 

Channel balance 

Supply voltage range 

Ambient temperature range 

PACKAGE OUTLINE 

18-lead 01 L; plastic (SOT-102C). 

Vp 

Ip 

Vj(rms) 

Vo(rms) 
dtot 

Vno(rms) 
~a 

a 

alOO 

~G 

Vp 

Tamb 

typo 20 V 

typo 20 mA 

1 6 V 

< 6 V 

typo 0,05 % 

typo 50 IlV 
typ_ 110 dB 

typo 80 dB 

typo 46 dB 

typo 0,5 dB 

7,5 to 23 V 

-30 to + 80 0c 

'I (May 1979 
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Fig. 1 Block diagram and external components; Ic(l), 'c(l!), V cO) = V9-8, Vc(l!) = V 10-8 are control input currents and voltages; 
Z1 = Z2 = Z3 = Z4 = 22 kn; RG = 60 n; RL = 4,7 kn; Ci = 2,2IlF; Co = 10 IlF. 
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Dual electronic stereo potentiometer circuit l ___ T_D_A_10_7_4 __ 

Application notes 

When one or more adjusters of an IC are not used, the following is recommended: 
1. Unused signal inputs of an adjuster should be connected to the associated output, e.g. pins 3 and 4 

to pin 2. 
2. Unused control voltage inputs should be connected directly to pin B. 
3. Where more than one TDA 1074 circuit is used in an application, pins 1 can be connected together; 

however, pins B may not be connected together directly. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (lEC 134) 

Supply voltage (pin 11) Vp max. 23 V 

Control voltages (V c) 

Input voltages (with respect to pin 1B)' 
at pins 3,4,5,6, 13, 14, .15, 16 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From crystal to ambient 

V9-B; VlO-B max. 
-V9-B; -V lO-B max. 

1 V 
1 V 

Ptot 

Tstg 

Tamb 

Rth cr-a 

Oto Vp 

max. BOO mW 

-55 to + 150 °C 

-30 to + BO 0C 

BO 0C/W 

= 

3 
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Dual electronic stereo potentiometer circuit l __ T_D_A_10_7_4 __ 

APPLICATION INFORMATION 

Tone control circuit 

Vp = 20 V; T amb = 25 oC; in the application for treble control and bass control Fig. 2; RG = 60 n; 
RL;;;" 4,7 kn; CL ~ 30 pF; f = 1 kHz; unless otherwise specified. 

Supply current; without load Ip 
typo 20 rnA 

13 to 30 rnA 

Frequency response (-1 dB) 
Vc = 0 10 Hz to 20 kHz 

Voltage gain at linear frequency response 
Vc =0 Gv typo o dB 

Maximum gain variation at f = 1 kHz 
at maximum bassltreble boost or cut 
± Vc = 120 mV ~Gv typo ± 1,5 dB 

Bass boost at 40 Hz (ref. 1 kHz) 

« Vc(lI) = V 10-8 = 120 mV typo 17 dB 
I- Bass cut at 40 Hz (ref. 1 kHz) « 
0 -VeO!) = V 10-8 = 120 mV typo -17 dB 

W Treble boost at 16 kHz (ref. 1 kHz) 

-l Vc(!) = Vg-S= 120 mV typo 16 dB 
a.. Treble cut at 16 kHz (ref. 1 kHz) 
~ -VcW = V9-8 = 120 mV typo -16 dB « 
CJ) Total distortion at Vi(rms) = 5 V 

r Ve = 0, at linear frequency response 
typo 0,03 % 

Z 
for f = 1 kHz dtot < 0,1 % 

W for f = 40 Hz to 16 kHz dtot typo 0,07 % 
~ 
a.. Channel separation at Vj(rms) = 5 V 

0 Vc = 0, at linear frequency response a typo 80 dB 
-l Output noise voltages; Ve = 0; f = 20 Hz to 20 kHz 
W 
> signal plus noise voltage (r.m.s. value) Vno(rms) typo 75 p.V 

W 
noise voltage; weighted conform DIN 45405; peak value Vno(m) 

typo 170 p..V 
0 ~ 230 p.V 

Signal level for dtot = 1 %; V c = 0 Vj(rms) = Vo(rms) typo 6 V 

Hum suppression for f = 100 Hz 
VP(rms) ~ 200 mV (at 100 Hz); Ve = 0 a100 typo 46 dB 

--
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Fig. 4 Control capability; Vp = 20 V; f = 1 kHz, Vc = V9-B = V1O-B = 0 V (linear, Gv tot = 1); 
RL = 4,7 kn. 
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APPLICATION INFORMATION (continued) 
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Fig. 7 Adjustment curves at 40 Hz to 16 kHz as a function of the angle of rotation (<X) of a linear 
potentiometer (R); for curves see table below. 

TDA1074 
(Vp =20V) 

lk.Q 

7Z84088 

Fig. 8 Circuit diagram showing 
measurement of curves in Fig. 7. 
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curve no. value of R 

1 10k!2 
2 100k!2 
3 220k!2 
4 470k!2 
5 1 Mn 



DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. l ___ T_D_A_15_1_2 __ 

12 TO 20 W HI-FI AUDIO'POWER AMPLIFIER 

The TDA 1512 is a monolithic integrated hi-fi audio power amplifier designed for asymmetrical or 
symmetrical power supplies for mains-fed apparatus. 
Special features are: 

• Thermal protection 
• Low intermodulation distortion 
• Low transient intermodulation distortion 
• Built-in output current limiter 
• Low input offset voltage 
• Output stage with low cross-over distortion 
• Single in-line (SI L) power package 

QUICK REFERENCE DATA 

Supply voltage range 

Total quiescent current at Vp:: 25 V 

Output power at dtot = 0,7% 
sine-wave power 
Vp::: 25 V; RL = 4 n 
Vp=25V;R L =8n 

music power 
Vp=32V;RL=4n 
Vp = 32 V; RL = 8 n 

Closed-loop voltage gain (externally determined) 

Input resistance (externally determined) 

Signal-to-noise ratio at Po = 50 mW 

Supply voltage ripple rejection at f = 100 Hz 

PACKAGE OUTLINE 

9-lead SI L; plastic power (SOT-131B). 

Vp 15 to 35 V 

'
tot typo 65 mA 

Po typo 13 W 
Po typo 7 W 

Po typo 21 W 
po. typo 12 W 

Gc typo 30 dB 

Ri typo 20 kU 

SIN typo 72 dB 

RR typo 50 dB 

"I February 1980 
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Fig. 1 Simplified internal circuit diagram. 

PINNING 

1. Non-inverting input 
2. Input ground (substrate) 
3. Compensation 
4. Negative supply (ground) 
5. Output 
6. Positive supply (Vp) 
7. Externally connected to 

pin 6 
8. Ripple rejection 
9. Inverting input 

(feedback) 
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12 to 20 W hi-fi audio power amplifier l ___ T_D_A_1_5_12 __ 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (lEC 134) 

Supply voltage V P max. 35 V 

Repetitive peak output current IORM max. 3,2 A 

Non-repetitive peak output current IOSM max. 5 A 

Total power dissipation see derating curve Fig. 2 

Storage temperature T st9 -55 to + 150 °C 

Operating ambient temperature Tamb -25 to + 150 °C 

A.C. short-circuit duration of load 
during full-load sine-wave drive 
RL = 0; Vp= 30 V with Ri = 4 n . 

20 

Ptot 
(W) 

10 

o 
-25 

I" . ~ 

'" 

o 

~ .... 

1"1-
1"'. , 

50 

--- mounted on infinite heatsink. 

- - - - mounted on heatsink of 6 K/W. 

tsc 

l"-
I\. 

"' 
I'foo... 

Fig. 2 Power derating curves. 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 

max. 100 hours 

7Z85152 

'\. 

, 
"' ~ 1'01 .... 

...... 1- , 
~ 

4 K/W 
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~ ___ T_D_A_15_12 ____ jl _______________________________ _ 

------

4 

D.C. CHARACTERISTICS 

Supply voltage range 

Total quiescent current at Vp = 25 V 

A.C. CHARACTERISTICS 

Vp 

Itot typo 

15 to 35 V 

65 rnA 

Vp = 25 V; R L = 4 n; of = 1 kHz; Tamb = 25 oC; measured in test circuit of Fig. 3; unless otherwise 
specified 

Output power 
sine-wave power at dtot= 0,7 % 
RL =4S1 Po typo 13 W 
RL = 8 S1 Po typo 7W 

music power at Vp = 32 V 
RL = 4 n; dtot =0,7 % Po typo 21 W 
RL =4S1;dtot= 10% Po typo 25 W 
.RL = 8 S1; dtot = 0,7 % Po typo 12 W 
R L = 8 S1; dtot = 10 % Po typo 15 W 

Power bandwidth; -3 dB; dtot = 0,7 % B 20 Hz to 20 kHz 

Voltage gain 

open-loop Go typo 74 dB 
closed-loop Gc typo 30 dB 

Input resistance (pin 1) Ri > 100 kn 

Input resistance of test circuit (Fig. 3) Ri typo 20 kS1 

Input sensitivity 

for Po = 50 mW Vi typo 16 mV 
for Po = 10 W Vi typo 210 rnV 

Signal-to-noise ratio 

at Po = 50 mW; RS= 2 kn; 
f = 20 Hz to 20 kHz; unweighted SIN typo 72 dB 

weighted; measured according to 
I EC 173 (A-curve) SIN typo 76 dB 

Ripple rejection at f = 100 Hz RR typo 50 dB 

Total harmonic distortion at Po = 10 W dtot 
typo 0,1 % 
< 0,3 % 

Output resistance (pin 5) Ro typo 0,1 n 

February 1980 r 
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____ '_T_D_A_15_12 ____ JL, ______________________________ __ 
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Fig.4 Output power as a function of the supply voltage; f = 1 kHz; 
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Fig.5 Total harmonic distortion as a function of the output power. 
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This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. l __ T_D_A_15_3_3 __ 

PLL MOTOR SPEED CONTROL CIRCUIT FOR HI-FI APPLICATIONS 

The TDA 1533 is a monolithic integrated circuit intended for PLL motor speed control in several hi-fi 
applications; e.g. record players, cassette recorders, reel-to-reel, and operates in accordance with the 
phase-locked-loop (PLL) system. 
The circuit incorporates the following functions: 

• A quartz reference oscillator 

• A synthesizer for adjustment of the phase detector reference frequency 

• A programmable scaler for the several applications 

• A digital memory phase detector 

• A tacho-signal amplifier/limiter 

• Two operational amplifiers for the external integration and loop filtering of the phase detector 
output. 

QUICK REFERENCE DATA 

Supply voltage range 

Supply current 

Crystal osci lIator 

Frequency 

Temperature coefficient 

Tacho input 

Input voltage 

Input sensitivity (peak-to-peak value) 

Operational amplifiers 

Voltage gain 

Input bias current 

Input offset voltage 

Temperatures 

Storage temperature 

Operating ambient temperature 

PACKAGE OUTLINE 

18-lead D I L; plastic (SOT -1 02C). 

Vp 

Ip 

TC 

VI 

Vi(p-p) 

Gv 

Ibias 

Vio 

Tstg 

Tamb 

typo 

< 
< 

9 to 11 V 

50 rnA 

5 MHz 

0,1.10-6 K-' 

-0,3 to + 10 V 

> 10 mV 

typo 10000 

< 100 nA 

< 15 mV 

-25 to + 125 °C 

Oto +60 0 C 

----
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PINNING 

1. Ground 

CRYSTAL 

OSCILLATOR 
4,8MHz 

2. Test input/output 
3. Output of opamp 1 
4. Input of opamp 1 
5. Up/down input/output 
6. I nput of opamp 2 

4,8 
MHz 

7 

SCALER 
DIVIDER BY: 

2; 4; 8; 10; 
20; 40; 54 

DIVIDER 
901 to 1099 

PRESETS 

UP/DOWN 

COUNTER 

7. Output of opamp 2 
8. Positive supply (+ 10 V) 
9. Phase detector output 

10. Lock indicator output 
11. + input tacho limiter 
12. - input tacho limiter 

9 

reference tacho 
signal signal 

DIGITAL MEMORY 

PHASE DETECTOR 

UP/DOWN 

CONTROL UNIT 

RESET INPUT 
& 

UP/DOWN 
COUNTER 

reset I CLOCK OUTPUT 

up/down 

13. Output tacho limiter 
14. A-input scaler control 
15. B-input scaler control 
16. Reset input/output 
17. Crystal oscillator input 

+ 

TACHO AMPLIFIER 
& 

LIMITER 

INDICATOR LOGIC 
& 

OUTPUT STAGE 

UP /DOWN INPUT 
& 

OUTPUT STAGES 

7Z84297 

18. Crystal oscillator output 

FiQ. 1 Block diaQram. 
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___ M_o_to_r_s_pHd ___ c_on_t_ro_l_ci_re_u_it ______________________________ ~~, _____ T_D_A __ 15 __ 3_3 __ " __ ~_ 
GENERAL DESCRIPTION (see also Fig. 1) 

The crystal frequency (e.g. 4,8 MHz) is divided by 'the presettable 901 to 1099 divider. The scaler is 
used to obtain the reference signal for the digital memory phase detector. The tacho signal is derived 
from the tacho amplifier/limiter. 
The output of the phase detector becomes HIGH 0" the positive-going edge of the reference signal, 
and it is floating on the first-coming positive edge of the tacho signal, if the angle between the edges 
is not more than 3600 • The output becomes LOW if the first positive-going edge is the edge of the 
tacho signal, and it is floating on the first-coming positive edge of the reference signal. This means 
that the holding range is 7200 • 

The lock indication output is HI G H, except for the period between the two positive and the two 
negative-going edges of the tacho and reference signals. 
The dividing number of the presettable divider depends on the state of its presets, thus on the position 
of the up/down counter. 
A pull·up to th~ Ie supply voltage of the reset input results into a reset of the up/down counter and 
dividing by 1000. 
The up/down counter can be changed in position by means of the up/down input and the up/down 
control unit, and therefore the divisors of the presettable divider in a range from 901 to 1099. 
The clock of the up/down counter is available at the reset input as a 0,1 Vp to 0,8 Vp pulse. 
The timing diagram of the up/down counter is given in Fig. 2. 
The up/down input and the scaler control inputs are 3-state inputs. The scaler truth table is given below. 
A HIGH level at the up/down input gives an increase, a LOW level a decrease, of the phase detector 
reference signal frequency. 
The information at the up/down input will be internally forced on the state present, over a period of 
250 ms. Together with the up/down clock at the reset pin, this offers the possibility of displaying the 
number of clock pulses used. 

SCALER TRUTH TABLE 

control inputs division 
A B ratio 

H H note 1 
H L note 2 
F F 4 
F H 8 
F L 2 
H F 54 
L H 10 
L L 20 
L F 40 

Notes 

1. Test 1; general preset. 
2. Test 2; fast clock via test pin (pin 2). 

H = HIGH state (the more positive voltage) 
L = LOW state ( the less positive voltage) 
F = floating (pin open) . -----

3 
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TDA1533 l"'-----__ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Supply voltage Vp = VS-1 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

Supply voltage 

Supply current 

Ptot 
Tstg 

Tamb 

Vp 

Ip 

max. 12 V 

max. 1 W 

-25 to + 125 0C 

-20 to +80 0C 

typo 10 V 
9 to 11 V 

typo 50 rnA 

Operating ambient temperature T amb 0 to 60 0C 

The following characteristics are measured at Vp = 10 V; T amb = 25 oC; unless otherwise specified 

Crystal oscillator 

Frequency typo 4,8 MHz 
< 5,0 MHz 

Input voltage HIGH VIH 2,6 to 10 V 

Input voltage LOW VIL -2,0 to + 2,0 V 

I nput resistance Ri > 50 ·kn 

Input capacitance Ci < 5 pF 

Open voltage 1 V01 typo 2 V 

Open voltage 2 V02 typo 1,3 V 

Temperature coefficient TC < 0,1.10-6 K-1 

Lock indicator output (open collector) 

Output voltage HIGH VOH < 12 V 

Output voltage LOW at 10 rnA VOL 
typo 0,25 V 
< 0,5 V 

Ol!tput sink current 10 
typo 10 rnA 
< 20 rnA 

Phase detector output 

Output voltage HIGH at 20 pA VOH > 9,5 V 
9,7 V typo 

typo 0,3 V Output voltage LOW at 20 pA VOL < 0,5 V 

Output current 
> 30 pA source 10 typo 44 pA 

sink 10 > 30 pA 
typo 30 pA 

Mareh l~O I ( 



Motor speed control circuit Jl TDA1533 

Tacho input 

Input voltage VI -0,3 to + 10 V 

Input biasing current Ibias 
typo 0,5 p.A 
< 5,0 p.A 

Input sensitivity (peak-to-peak value) Vj(p_p) > 10 mV 

Offset voltage over temperature range Vjo 
typo 0,1 mV 
< 2,0 mV 

Offset current over temperature range lio 
typo 50 nA 
< 250 nA 

Tacho output (open collector) 

Output voltage HI G H VOH < 12 V 

Output voltage LOW at 5 mA VOL < 0,5 V 

Output sink current 10 < 10 mA 

Up/down - input/output 

Input voltage LOW VIL 
typo o V 
-0,4 to + 0,4 V 

Output voltage HIGH VOH 3 to 10 V 

Open voltage Vo 
typo 0,7 V 

0,6 to 0,8 V 

Open voltage HIGH at 0,5 mA VoH 
> 8,5 V 
typo 9,0 V 

Open voltage LOW at 0,5 mA VoL < 0,5 V 

Output sink current 10 < 10 mA 

Output source impedance IZol < 1,5 kn 

Scaler inputs 

Input voltage LOW VIL 
typo o V 
-0,4 to + 0,4 V 

Input voltage HIGH VIH 4 to 10 V 

Open voltage Vo 
typo 0,7 V 

0,6 to 0,8 V 

Reset input/output 

Input voltage HIGH VIH 
> 9,5 V 
typo 10,0 V 

Output voltage LOW VOL 
typo 0,3 V 
< 0,5 V 

Output voltage HIGH VOH typo 8 V 

March 1980 5 
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TDA1533 l _______ _ 
CHARACTERISTICS (continued) 

Operational amplifiers 

Voltage gain 

Input bias current 

Output sink current at V 0 = 1 V 

Output source current at V 0 = 9 V 

Gv 

Ibias 

10 

10 

Vio 

typo 10000 

typo 30 nA 
< 100 nA 

typo 0,1 rnA 

> 15 rnA 
typo 20 rnA 

< 15 rnV Input offset voltage 

Input offset voltage drift 

Bandwidth (3 dB) 
~Vio/AT < 0,25 rnV/K 

(1) 

CLOCK I 

B 60 Hz 

UP/DOWN ~ , tl....fLJ 

:~~:~ER II!------!I ~~~~--------_I I I 
UP/DOWN ~r---""'it~. ________ ---,I, L..fLSL 
COUNTER I 

~.!'aRMATlaN I ;-----+------,-active 
UP/DOWN non -!---------' 
(pin locked) I active I --l -bounce 

protection 

15ms 140ms 
7Z84298 (2) 

(1) Start operation of up/down pin. 
(2) 1st clock pulse. 

265ms 
(3) 

(3) From this point on, restart of cycle by second excitation is possible. 
(4) 2nd clock pulse. 
(5) 3rd clock pulse. 
(6) 4th clock pulse. 

Fig. 2 Timing diagram of up/down counter. 

M~lmro l( 

680ms 770ms 860ms 
(4) (5) (6) 



_________________________________ ~l ____ TD_A_2_6_11_A __ __ 

5 W AUDIO POWER AMPLIFIER 

The TDA2611 A is a monolithic integrated circuit in a 9-lead single in-line (SI L) plasti~ package with a 
high supply voltage audio amplifier. Special features are: 

• possibility for increasing the input impedance 
• single in-line (SI L) construction for easy mounting 
• very suitable for application in mains-fed apparatus 
• extremely low number of external components 
• thermal protection 
• well defined open loop gain circuitry with simple quiescent current setting and fixed integrated 

closed loop gain 

QUICK REFERENCE DATA 

Supply voltage range Vp 6 to 35 V 

Repetitive peak output current IORM < 1,5 A 

Output power at dtot = 10% 
Vp=18V;RL= 8n Po typo 4,5 W 
Vp = 25 V; RL = 15 n Po typo 5 W 

Total harmonic distortion at Po < 2 W; RL = 8 n dtot typo 0,3 % 

I nput impedance IZd typo 45 kn 

Total quiescent current at Vp = 18 V Itot typo 25 mA 

Sensitivity for Po = 2,5 W; RL = 8 n Vi typo 55 mV 

Operating ambient temperature Tamb -25 to + 150 °C 

Storage temperature Tstg -55 to + 150 °C 

PACKAGE OUTLINE 

9-lead SIL; plastic (SOT-110A). I February 1980 
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____ 5_w_a_u_d_iO_p_o_w_e_r_am __ PI_if_ie_r ____________________________ --'~ ~,-___ T __ D_A __ 2_6_1_1A ______ __ 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp max. 35 V 

3 A 

1,5 A 

Non-repetitive peak output current 

Repetitive peak output current 

Total power dissipation 

Storage temperatu re 

Operating ambient temperature 

10 

Ptot 
(W) 

infinite 

'\. heatsink 

5 
"" 0>r~ , 

-r- without -r-~ ~Ql ~ , 
-r- heatsink-r-r--'~ '<90 1\ 

.. ~ r-... C'/~ -.... ..... '\. -.... " -r--. I'. , 
i"oo 

..... ~ 

IOSM 

IORM 

max. 

max. 

see derating curves Fig. 2 

Tstg -55 to + 150 0C 

Tamb -25 to + 150 °C 

7Z76428 

o 
-50 o 100 T amb (oC) 200 

Fig. 2 Power derating curves. 
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TDA2611A l ________ _ 
D.C. CHARACTERISTICS 

Supply voltage range 

Repetitive peak output current 

Total quiescent current at Vp = 18 V 

A.C. CHARACTERISTICS 

Vp 6 to'35 V 

IORM < 1,5 A 

I tot fyp. 25 mA 

Tamb = 25 oC; Vp = 18 V; RL = 8 n; f = 1 kHz unless otherwise specified; see also Fig. 3 

A. F. output power at dtot = 10% 
> 4W 

Vp = 18 V; RL = 8n Po typo 4,5 W 
Vp = 12 V; RL = 8n Po typo 1,7 W 
Vp = 8,3 V; RL = 8n Po typo 0,65 W 
Vp = 20 V; RL = an Po typo 6 W 
V P = 25 V; R L = 15 n Po typo 5W 

-Total harmonic distortion at Po = 2 W dtot 
typo 0,3 % 
< 1 % 

Frequency response > 15 kHz 

Izd " Input impedance typo 45 kn * 

Noise output voltage at RS = 5 kn; B = 60 Hz to 15 kHz Vn 
typo 0,2 mV 
< 0,5 mV 

Sensitivity for Po = 2,5 W Vi 
typo 55 mV 

44 to 66 mV 

r------------.-----------a + 

Fig. 3 Test circuit; pin 3 not connected. 

C5 
~ 0,1p.F 

7Z76437.1 

* Input impedance can be increased by applying C and R between pins.5 and 9 (see also Figures 6 and 7). 
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____ 5_w_a_u_d_iO_p_o_w_er_a_m_p_li_fi_er ______________________ ~ __ ~~~~, ____ T __ D_A_2_6 __ 11_A ____ __ 

7Z76429 
10 

typical values 
- RL =8n; Vp= 18V 

-- RL = 15n; Vp= 25 V 

7,5 

5 

2,5 

o 
10- 1 

~ 
.."" 

I 
I 

: 
I 
I 

II 

I 
!I I 
I 

J 

I 

~ .... "" 
Po (W) 

I' 

I 

Fig. 4 Total harmonic distortion as a 
function of output power. 
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- - not guaranteed in typical values 

view of IORM = 1,5 A f = 1 kHz 
d tot = 10% 

I I I 
I I I 
I I I II 1/ 
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fT 
II 
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J J 
1/ ifR L =15,Q 
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Fig. 5 Output power as a function of 
supply voltage. 
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b 

f (Hz) 

Fig.6 Input impedance as a function of frequency; curve a for C = llJ.F, R = on; curve b for 
C = 1 /J.F, R = 1 kn; circuit of Fig. 3; C2 = 10 pF; typical values. 
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Fig. 7 Input impedance as a function of R in circuit of Fig. 3; C = 1 Jl.F; f = 1 kHz. 

6 

d tot 
(%) 

4 

2 

t/ 
V 

L.o-'" --

7Z77978 

v 
Ii 

17 
j 

1/ 
~ 

7 

typ.7 
./ 

1,/ 

Fig. 8 Total harmonic distortion as a function of RS in the circuit of Fig. 3; Po = 3,5 W; f = 1 kHz. 

January 1979 r 
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5 

t Pto 
(W ) 

2,5 

o 
100 

f/ 
(% ) 

50 

7Z76433 

l,..../ """-
~~ "-

i.,...-o" ", 1,.,- -.. .... ~ 
-' 

.,.".,. ..... 10-
. , 

I-~ , 
_I--"" "","'" .-- .... --~ I .. ... --

I""" 

Ii 
J 

i V 

h' 
A 

1/.'/ 
~I' 

// 
1/:'/ 

1..0 .' 
"""~!.. -.-.. 1,.;"'1,. ----~ .... """ ; 

"" 
~ -'" --~ ~ 1-1- ... 

Po (W) 10 

--Vp= 25 V; RL = 150; f= 1 kHz 

- - Vp= 18 V; RL = 80; f = 1 kHz 

Fig. 9 Total power dissipation and efficiency as a function of output power. 
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APPLICATION INFORMATION 

Fig. 10 Ceramic pickup amplifier circuit. 
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Fig. 11 Total harmonic distortion as a function of output power; -- with tone control; 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples made available 
for evaluation. It does not form part of our data handbook system and 
does not necessarily imply that the device will go into production 

TDA5700 
TDA5700Q 

INTEGRATED AM/FM RADIO RECEIVER CIRCUIT 

The TDA5700 is for use in high quality battery or mains-fed a.m. and a.m./f.m. receivers as well as 
small low-cost a.m. portable receivers. The IC incorporates a.m. mixer, oscillator, i.f. amplifier, a.g.c. 
amplifier, a.m. detector and capacitor, f.m./i.f. limiting amplifier and stable base bias for f.m. front-end. 
The TDA5700 is pin compatible, with the h.f. part of the TBA570A. The IC has been designed to 
improve the distortion characte'ristics of the a.m. part and is very suitable in combination with ceramic 
filters, of which application is given. 

QUICK REFERENCE DATA 

Applicable supply voltage range of receiver 

Ambient temperature 

Supply voltage at pin 8 

Total qu'iescent current 

A.M. performance (at pin 2) 

R.F. input voltage 
SIN = 26 dB 
forVo= 10mV 

AG.C. range; change of r.f. input voltage 
for 10 dB expansion in audio range 

R.F. signal handling 
dtot = 10%; m = 0,8 

F.M. performance (at pin 2) 

R.F. input voltage 
3 dB before limiting 

PACKAGE OUTLINES 

TDA5700: 16-lead DIL; plastic (SOT-38). 
TDA57000: 16-lead 01 L; plastic (SOT-58). 

Vp 2,7 to 12 V 

Tamb 25 °c 
V8-16 nom. 5,4 V 

Itot typo 9 mA 

typo 18 JJ.V 
typo 2,5 IlV 

typo 65 dB 

typo 300 mY 

typo 125 JJ.V 

I ( May 1979 
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Integrated a.m./f.m. radio receiver circuit 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

TDA5700 
TDA5700Q 

Voltage pin 8 Va-16 max. a V 

Total power dissipation 

Storage temperature 

Operating ambient temperature 
Va· 4' 7' '-16 = 8 V; see also 
derati'ng'curve (Fig. 2) 

1500 

Ptot 
(mW) 

1000 

500 

, 
r'\. 

" I" ....... 

see derating curve (Fig. 2) 

Tstg -55 to + 150 °C 

Tamb -20 to, + a5 0C 

1Z84052 

...... 

~ 

" , 
"-

I'.. o 
-25 o 50 100 150 200 

Tamb (oC) 

Fig. 2 Derating curve. 

DESIGN DATA 

Characteristics of integrated components are determined by process and layout data. 

Pins not under measuring condition should not be connected. 

Pins 9, 10, 11, 12 and 13 are not allowed to be connected 

Voltage pins 1 and 7 * 

Voltage pin 4 * 

Voltage pin 8 * 
Voltage pin 3 * 

Voltage pin 5 * 
Voltage pin 14 * 
Current pin 2, 6 and 15 * 

* Tolerated minimum for voltages 0 V; for currents 0 mAo 

Vl-16 
V7-16 

V4-16 

Va-16 

V3-16 

V5-16 

V14-16 

12; 16; 115 

max. 

min. 
max. 

max. 

max. 

max. 

max. 

max. 

12 V 

Va -0,5 V 
Va + 0,5 V 

7 V 

3 V 

4 V 

1 V 

ao pA 

II ~19N 

----
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TDA5700 l TDA5700Q 

D.C. CHARACTERISTICS 

Tamb =25 °C 

Total quiescent current 
VS-16 = 5,4 V Itot typo 9 mA 
VS-16 = 3,4 V Itot typo S mA 

Applicable supply voltage range of receiver (note 1) Vp 2,7 to 12 V 

Base bias voltage for f.m. front-end 
total external load current at pin 2: -12 = 150 iJ.A V2-16 typo 1,2 V 

A.C. CHARACTERISTICS 

Tamb = 25 °C; VS-16 = 5,4 V; IE (TR9) = 1 mA 

0,45 1 10,7 MHz 

I nput conductance at pin 2 gie typo 0,3 0,4 mAN 

Output conductance at pin 1 goe typo 10 40 iJ.AN 

Input conductance at pin 15 gie typo 0,5 1,0 mAN 

A.M. performance (in test circuit Fig. 3) 

VS-16 5,4 V 3,4 V 

R.F. input voltage; SIN = 26 dB (notes 2 and 3) Vi typo lS lS iJ.V 

R.F. input voltage for 10 mV (a.f.) 
across volume control Vi typo 2,5 6,0 iJ.V 

A. F. voltage across volume control 
at 100 iJ.V (r.f.) input voltage (notes 2 and 3) Vo typo 100 100 mV 

Signal-to-noise ratio 
at 1 mV (r.f.) input voltage (notes 2 and 3) SIN typo 46 49 dB 

A.G.C. range (change in r.f. input voltage for 10 dB 
expansion in audio range) (notes 2 and 3) typo 65 65 dB 

R.F. signal handling capability at SO% modulation; 
dtot < 10% (note 2) Vi typo 300 100 mV 

Harmonic distortion of h.f. part over most of 
a.g.c. range; m = 0,3; fm = 1 kHz dtot typo % 

I.F. selectivity S9 typo 33 33 dB 

I.F. bandwidth (3 dB) B typo 5 5 kHz 

Notes 
1. Adjustable by a dropping resistor in the Vp-line; see also maximum tolerated voltages for pins 1,4, 

7 and S in design data on page 3. 
2. a. A.F. signal: measured across volume control. 

b. R.F. signal: measured at pin 2 at source impedance of 50.n. 
C. fo= lMHz;fm = 1 kHz.· 

3. m =0,3. 

M~19791 ( 



Integrated a.m./f.m. radio receiver circuit 
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~ 1Z84053 6,DV 

R7 
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+~ 
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+ 
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TDA5700Q 

Fig.3 A.M. performance 
test circuit. 
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7284060 

7284061 

Fig. 4 Component side of printed-circuit board (test circuit Fig. 3). 
Fig. 5 Track side of printed-circuit board (test circuit Fig. 3). I r May 1979 
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TDA5700 
. TDA5700Q l ______ _ 

F.M. performance, test circuit (Fig. 6) 

Tamb = 25 oC; VS-16 = 5,4 V; fo = 10,7 MHz; Af = ± 22,5 kHz; fm = 1 kHz; RS = 50 n; unless 
otherwise specified. 

Sensitivity for an f.m. signal 3 dB before limiting 
at pin 2 Vi typo 125 p.V 
at pin 15 Vi typo 500 p.V 

A. F. output voltage across a load of 100 kn Vo typo 140 mV 

Signal-to-noise ratio over most of signal range SIN typo 65 dB 

'A.F. signal distortion 3 dB before i.f. limiting (note 1) dtot typo 0,5 % 

C1 a.f.e. 
22nF 15 4 

R10 
TDA5700 100 VLFout 

kU 

l 14 16 

+ R11 

. 6an + 
+ + v -

C12 C13 C14 ,'T' p-

I~~o 1~0 ~~I J 6,OV 

t!I 7Z84054 

Fig. 6 Test circuit f.m. performance. 

1. Af = ± 40 kHz; measured with Vo at maximum. 
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Integrated a.m./f.m. radio receiver circuit 

a.f.c .• 
R 13 
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Fig. 7 Component side of printed-circuit board (test circuit Fig. 6). 
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FM TEST PRINT TDA5700 

Fig. 8 Track side of printed-circuit board; (test circuit Fig. 6). 
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APPLICATION INFORMATION 
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FRONT-END 
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Fig. 9 Performance of an f.m. circuit including the f.m. tuner. 
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Integrated a.m./f.m. radio receiver circuit 

APPLICATION INFORMATION (continued) 

F.M. performance of the complete f.m. circuit measured at Vp = 6,0 V. 

Sensitivity for an f.m. signal 3 dB before limiting 
at 75 n aerial input of the f.m. front-end (note 1) 

at pin 2; first i.f. input (notes 2 and 6) 

Sensitivity for 26 dB SIN ratio at 75 n aerial input of 
the f.m. front-end (note 1) 

A.F. output voltage across a volume control of 100 kn 
at an Lf. signal beyond limiting 

Signal-to-noise over most of the signal range 

A.M. suppression over most of the signal range (note 3) 

I. F. selectivity (note 4) 

I.F. bandwidth (3 dB; note 4) 

A.F. distortion at an Lt. signal level 3 dB before 
limiting (note 5) 

Notes 

Vi 

Vi 

Vi 

Vo 

SIN 
SIN 

S300 
B 

dtot 

1. Aerial e.m.f. (Vi) at fo = 98 MHz; RS = 75 n;.df = ± 22,5 kHz; fm = 1 kHz. 
2. fo = 10,7 MHz; .df = ± 22,5 kHz; fm = 1 kHz. 
3. A.M. signal: m = 0,3; fm = 1 kHz. 

F.M. signal: fo = 10,7 MHz;.df = ± 75 kHz; fm = 70 Hz. 
Carrier simultaneously modulated with a.m. and f.m. 

typo 

typo 

typo 

typo 

typ. 

typo 

typo 

typo 

typ. 

TDA5700 
TDA5700Q 

12,5 IlV 

125'IlV 

3 IlV 

140 mV 

65 dB 

60 dB 

55 dB 

180 kHz 

0,5 % 

4. Including the ratio detector, measured at N 1 of the secondary coil of the ratio detector. 
Level of measurement: 3 dB before limiting. 

5. fo = 98 MHz;.df = 40 kHz; fm =1 kHz. 
Measurement carried out selectively to avoid noise influence on meter reading. 

6. Pin 3 bypassed to ground with a capacitor of220 nF. 
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TDA5700 
TDA5700Q 

COIL DATA 

A.M. - i.f. coils (Fig. 3) 

3:BE4 

N1 I 2 N3 
N2, 

1 7Z84055 6 

N1 = 86 t. 
N2 = 60t. 
C = 180 pF. 
N3 = 8 t. 

Fig. 10 I.F. bandpass filter (Ll). TOKO sample no. 7 MCS-A3544 EK. L = 680J.,tH at 455 kHz; 
0 0 = 110. 

Nl = 55 t. 
N2 = 2 t. 
N3 = 9 t. 

Fig. 11 Oscillator coil (L2). TOKO sample no. 7 BOS-A 3498 EK. L = 115 J.,tH at 796 kHz; 0 0 = 110. 

F.M. - i.f. coils (Figs 6 and 9) 

3~r4 

lJJILs 
7Z84057 

N1 = 11 t. 
N2 = 5 t. 
C5 = 82 pF. 

Fig. 12 Primary ratio detector coil (L3). TOKO sample no. 119 ACS-A 3503 AO. L = 2,7 J.,tH at 
10,7 MHz; 0 0 = 90. 

N3 = 6 t. 
N2 = 6 t. 
C7 = 68 pF. 
Nl = 2 t. 

Fig. 13 Secondary rati() detector coil (L4). TOKO sample no. 119 ACS-A3258 EK. L = 3,25 J.,tH at 
10,7 MHz; 0 0 = 85. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluatioR. It does not necessarily 
imply that the device will go into regular production. l_. __ T_EA_5_5_5_0 ___ _ 

AM CAR RADIO RECEIVER CIRCUIT 

The TEA5550 is a monolithic integrated radio circuit, primarily intended for use in car radios. 
The IC can reduce the costs in a car radio due to the following features: 

• minimum periphery 
• ceramic filter application 
• simple a.m./f.m. switching possibility 

The TEA5550 incorporates the following functions: 

• a double balanced mixer with large signal handling and common mode rejection properties 
• a ~ne-pin' oscillator, permitting the application of a variable capacitance diode 
• an i.f. amplifier, designed for ceramic filters 
• an a.m. envelope detector 
• a.g.c. stages 
• a voltage stabilizer, for the internal circuit current and an external current up to 20 mA 
• a simple d.c. switch for a.m./f.m. radios 

QUICK REFERENCE DATA 

Supply voltage range (pin 8) 

Ambient temperature 

Supply voltage (pin 8) 

R.F. input voltage (pin 1) 
Vo=30mV 
SIN = 26 dB 
SIN = 46 dB 

A.F. output voltage (pin 10) 
Vi= 1 mV 

Total harmonic distortion; m = 0,8; Vi = 1 mV 

R.F. signal handling 
THO < 10%; m = 0,8 

PACKAGE OUTLINE 

16-lead 01 L; plastic (SOT-38). 

Vp 

Tamb 
Vp 

Vi 
Vi 
Vi 

Vo 

THO 

Vi 

10,2 to 16 V 

typo 250C 

typo 14,4 V 

typo 4 p.V 
typo 13 /lV 
typo 160 /lV 

typo 180 mV 

< 2,5 % 

typo 400mV 

March 1980 
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TEA5550 l~ __ _ 

6 

r.f. input 
3-STAGE 10 audio 

DETECTOR output ., I.F. AMPLIFIER 

H 
A.G.C. 2 

TEA5550 
A.G.C.1 

1-1 

to osci lIator internal VOLTAGE 8 
Vp 

circuitry OSCILLATOR supply voltage STABILIZER 

9 

7Z79953 

Vstab 

Fig. 1 Block diagram. 

RATINGS 

limiting values in accordance with the Absolute Maximum System (I EC 134) 

Supply voltages 
pin8 
pin 3 

Non-repetitive peak output current (pin 9) 

Total power dissipation 

Storage temperature 

Op'erating ambient temperature 

D.C. CHARACTERISTICS at Vi = 0 

Vp = 14,4 V; Tamb = 25 oC; measured in Fig. 2 

Supply voltage range (un$1:abilized)* 

Voltage at pin 9; -19 = 0 

Voltage at pin 10 

Voltage at pins 1 and 2 

Vp = V8-16 
V3-16 

19SM 

Ptot 
Tstg 

Tamb 

Vp 

V9-16 

V1O-16 

Vl-16 = V2-16 

max. 
max. 

max. 

24 V 
24 V 

100 mA. 

max. 1100, mW 

-65 to + 150 0C 

~30 to + 85 0C 

10,2 to 16 V 

typo 8 V 
7,5 to 9 V 

typo 1,2 V 

typo 5,2 V 

* A stabilized supply voltage of 7 to 9 V can also be applied at pin 9 instead of V p (pin 8). 

March 1980 r 



AM car radio receiver circuit 

Total supply current; -19 = 0 

Current drain 
pin 3 
pin 15 

Current supplied from pin 9 

Power dissipation; -19 = 0 

A.C. CHARACTERISTICS 

Jl 
Itot 

13 
115 

-19 
p 

TEA5550 

typo 20 mA 

typo 1 mA 
typo 0,2 mA 

< 20 mA 

typo 300 mW 

Vp = 14,4 V; Tamb = 25 oC; r.f. condition: fi = 1 MHz, m = 0,3, fm = 1 kHz; measured in Fig. 2; 
unless otherwise specified 

R.F. input voltage; Vo = 30 mV Vi 2,5 to 5,5 p.V 

H.F. sensitivity for: 
SIN = 6 dB 
SIN = 26 dB 
SIN = 46 dB 
SIN = 50dB 

Input conductance at pin 1 
Vi = 0,1 mV 
Vi= 100mV 

Input conductance at pin 6 

Change in r.f. input voltage for 10 dB change 
in a.f. output voltage; Vil = 200 mV 

A. F. output voltage 
Vi = 1 mV 

A.F. output impedance (pin 10) 

Total harmonic distortion at m = 0,8 
Vi= 16p.V 
Vi = 1 mV 
Vi = 2,5 mV 

R.F. signal handling 
THO < 10%; m = 0,8 

I. F. suppression 
Vo = 30 mY; without input selection 

Oscillator voltage 
V9-16 = 8 V; fosc = 1468 kHz 

Vi 
V· I, 
Vi 
Vi 

gie 
gie 

typo 1,3 p.V 
< 16 p.V 
typo 160 pV 
typo 350 p.V 

typo 0,2 mS 
typo 0,1 mS 

gie typo 0,3 mS 

THO 
THO 
THO 

86 dB 

> '160 mV 
typo 180 mV 

typo 2,7 kn 

< 2,5 % 
typo 1,2 % 
< 2,5 % 

> 350 mV 
typo 400 mV 

a > 20 dB* 

250 mV 

* a = 20 log Vi1, where: Vi1 is input voltage at f = 468 kHz and Vi2 is input voltage at f = 1 MHz. 
Vi2 
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1111.111 

R3 
Vp + loon 

(pin8) 

C2 I 
22nF 

!C6 R5 
2,2kU 

Cll 

Cl I 22~r22----~3~--------~~~----~------~----
:-n;~nl T:A5550 6 

101 I 2'I~F 
~"' I 16 14 15 

'/ I 9 11 8 
. ...1.. C5 I 

R2 
100kn 

~ 

J;220nF 
C13 

~ 100g 
~C12 IlF ;T 
~331J:F (25V~ 

+ 
(Vp= 10,2 to 16V) 

Vstab 
Coil data 

L1 = 100 pH; 0 0 = 100 

Vo 

7Z79954 

L2 = 0,64 mH; 0 0 = 110; catalogue no. 3122 13891481 

N1-3 = 146 Nl-2 = 33 
N2-3 == 113 N4-6 = 9 

Fig. 2 AM test circuit; for printed-circuit board see Figs 3 and 4. 
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___ A __ M_c_a_r_r~ __ io_r_e_ce_iv_e_r_c_ir_cu_it ______________________________ -'~~, _____ T_E __ A_5_5_. _5_0 ______ _ 

input 

Vp output Vstab 

Fig. 3 Printed-circuit board component side, showing component layout. For circuit diagtam see Fig. 2. 

Fig. 4 Printed-circuit board showing track side. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

FM/IF SYSTEM 

l ___ TE_A_5_5_60 __ 

The TEA5560 is a monolithic integrated f.m./i.f. system circuit, intended for car radios and home­
receivers equipped with a ratio detector. 
The system incorporates the following functions: 

• a three-stage Lf. limiting amplifier 
• a 15d B field-strength dependent muting circu it 
• a field-strength dependent d.c. voltage for e.g.: 

mono/stereo switching 
channel separation control. of a stereo decoder 
~n indicator (lmax ~ 1 mAl 

• standby ON/OFF switching circuit 
• a voltage stabilizer, for the internal circuit current and an external current up to 10 mA 
• adjustable gain (AG = 15 dB) 

QUICK REFERENCE DATA 

Supply voltage range (pin 6) 

Ambient temperature 

Supply voltage (pin 6) 

Frequency 

Sensitivity (3 dB limiting) 

Signal-to-noise ratio for Vi = 10 mV 

A.F. output voltage at Af = ± 22,5 kHz 

Total harmonic distortion; Af = ± 2.2,5 kHz 

A.M. suppression 
a.m. signal: m = 0,3; fm = 1 kHz 
f.m. signal: Af = ± 22,5 kHz; fm = 70 Hz 

PACKAGE OUTLINE 

9-lead SI L; plastic (SOT-142). 

Vp 

Tamb 

Vp 

fo 

Vi 

SIN 

Vo 

THO 

10,2 to 16 V 

typo 25 °C 

typo 14,4 V 

10,7 MHz 

typo 150 p.V 

> 70 dB 

typo 190 mV 

typo 0,35 % 

typo 50 dB 

March 1980 
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d.c. 
feedback 
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-

-IIUIII 

1 
I--

1st I.F. 
3 

f--
AMPLIFIER 

2 

TEA5560 

9 

~" 

I---
2nd I.F. 3rd I.F. 

AMPLIFIER 
I--P- AMPLIFIER 

I 

I I 

LEVEL LEVEL 
DETECTOR DETECTOR 

I ~ I 

ADDER 

' 4 

d.c .. output 
(level d~t~tor) 

Fig. 1 Block diagram. 

Vp 

6 

~ 

MUTING 

stabilized 
line voltage 

L..-. f--
VOLTAGE 

STABILIZER 

~ 

8 

5 
I-+-

7Z79954 

I--

~ 

i.f. 
output 

Vstab 

tandby 
input 

--I 
m » 
(J1 
(J1 
m a 



F.M./I.F. system J 
--~ 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (tEC 134) 

Supply voltages 
pin 6 
pin 7 

Voltage at pin 4 

Voltage at pin 5 

Non-repetitive peak output current (pin S) 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

D.C. CHARACTERISTICS at Vi = 0 

Vp = 14,4 V; Tamb = 25 oC; measured in Fig. 2 

Supply voltage range (unstabilized, pin 6)* 

Voltage at pin S 

Voltage at pin 4 (level detector) 

Voltage at prns 1,2 and 3 

Total supply current 
-/S=O 
V5-9 = 0 

Current supplied from pin S 

Current into pin 5 

Current into pin 7 

Power dissipation; -IS = 0 

Vp= V6-9 
V7-9 

V4-9 

V5-9 

-ISSM 

Ptot 

Tstg 

Tamb 

Vp 

VS-9 

V4-9 

V1; 2; 3-9 

TEA5560 

max. 24 V 
max. 24 V 

max. 7 V 

max. 9 V 

max. 100 rnA 

max. 1000 mW 

-65 to + 150 °C 

-30 to +S5 0 C 

10,2 to 16 V 

typo S V 

< 100 mV 

typo 2,3 V 

typo 20 rnA 
typo 11 rnA 

< 10 rnA 

typo 1,5 rnA 

typo 3,5 rnA 

typo 300 mW 

* A stabilized supp,ly voltage of 7 to 9 V can also be applied at pins 5 and 6 (/inked); in that case pin S 
must be not connected. 
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TEA5560 l~ __ ~_ 
A.C. CHARACTERISTICS 

Vp = 14,4 V; Tamb = 25 oC; Vi :i: 1 mY; fo';' 10,7 MHz; Af = ± 22,5 kHz; fm = 1 kHz; measured in 
Fig. 2; unless otherwise specified 

I.F. part and ratio detector 

Sensitivity at -3 dB before limiting (pin 1) 

A. F. output voltage 
L1f = ± 22,5 kHz 
Af= ± 75 kHz 

Total harmonic distortion 
. Af= ± 22,5 kHz 
Af= ± 75 kHz 

A.M. suppression 
a.m. signal: m = 0,3; fm = 1 kHz 
f.m. signal: Af =± 22,5 kHz; fm = 70 Hz 

H.F. sensitivity at B = 300 Hz to 15 kHz 
for a signal-to-noise ratio of: 
SIN = 26 dB 
SIN = 70 dB 

Level detector circuit 

D.C. output voltage at pin 4 
Vi = 200 IlV 
Vi = 500 IlV 
Vi = 1 mV 
Vi= 10mV 

Muting circuit 

Output voltage ratio at Vi = 31lV 
with muting: V 4-9 < 0,3 V and 
without muting: V 4-9 = 1 V 

Stabili2er circuit 

Voltage at pin 8; -IS = 0 

Maximum current supplied from pin S 

Marohl~ l( 

typo 150 IlV 
Vi 85 to 210 IlV 

Vo typo 
Vo typo 

THO typo 
THO typo 

a typo 

Vi typo 
Vi > 

V4-9 typo 
V4-9 typo 
V4-9 typo 
V4-9 typo 

avo typo 

190 mV 
600 mV 

0,35 % 
1,7 % 

50 dB 

4 IlV 
1 mV 

1,4 V 
2,0 V 
2,6 V 
4,5 V 

15 dB 

VS-9 7,6 to S,2 V 

-IS < 10 rnA 



s:: 
Q) 

n =r 
..... 
co co o 

UI 

L1 

r-~ 
I 

I 

+ 

(Vp= 10.2 to 16V) 

I C4 C6J; 100 100 
;.- nF nF ;.-

6 7 

DEVELOPMENT SAMPLE DATA 

AAl19 

81 ~ VStab 
(+8V) 

Catalogue numbers of 
detector coils: 
L1: 3122 13820211 
L2: 3122 13820221 

TEA5560 
Vi (Lt.) 

C2 

J 

22 nF 

C3 

0

22 "1 

3 

2 

d.c. control 
voltage -

(for smooth 
mono/stereo 

control) 

1111111 

5 t--1 standby 

I ~Cl0 
I2.2 11 F 

7Z79955 

Fig. 2 F.M. test circuit; for printed-circuit board see Figs 3 and 4. 
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TEA5560 

Lt. 
input 

Vstab 

mono / stereo 
output 

a.f. output 

Fig. 3 Printed-circuit board component side, showing component layout. For circuit diagram see Fig. 2. 

Fig. 4 Printed-circuit board showing tracK side. 
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BIPOLAR ICs FOR RADIO AND AUDIO EQUIPMENT 

FUNCTIONAL AND NUMERICAL INDEX 
MAINTENANCE TYPE Llsf 

GENERAL 

PACKAGE OUTLINES 

INTRODUCTION 

DEVICE DATA 





Argentina: FAPESA l.y.C., Av. Crovara 2550, Tablada, Provo de BUENOS AIRES, Tel. 652-743817478. 
Australia: PHILIPS INDUSTRIES HOLDINGS LTD., Elcoma Division, 67 Mars Road, LANE COVE, 2066, N.SW., Tel. 427 08 88. 

~ustria: OSTERREICHISCHE PHILIPS BAUELEMENTE Industrie G.m.b.H., Triester Str. 64, A-1101 WIEN, Tel. 6291 11. 

Belgium: M.BLE., 80, rue des Deux Gares, B-1070 BRUXELLES, Tel. 5230000. 

Brazil: IBRAPE, Caixa Postal 7383, Av. Brigadeiro Faria Lima, 1735 SAO PAULO, SP, Tel. (011) 211-2600. 

Canada: PHILIPS ELECTRONICS LTD., Electron Devices Div., 601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. 292-5161 

Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001. 
Colombia: SADAPE S.A., P.O. Box 9805, Calle 13, No. 51 + 39, BOGOTA D.E. 1., Tel. 600600. 

Denmark: MINIWA:rT AIS, Emdrupvej 115A, DK-2400 K0BENHAVN NV., Tel. (01) 691622. 

Finland: OY PHILIPS AB, Elcoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tei. 1 72 71. 

France: R.T .C. LA RADIOTECHNIQUE-COMPELEC, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Tei. 355-44-99. 

Germany: VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, 0-2 HAMBURG 1, Tel. (040) 3296-1. 

Greece: PHILIPS S.A. HELLENIQUE, Elcoma Division, 52, Av. Syngrou, ATHENS, Tel. 915311. 

Hong Kong: PHILIPS HONG KONG LTD., Elcoma Div., 15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG, Tei. NT 24 51 21. 
India: PEICO ELECTRONICS & ELECTRICALS LTD., Ramon House, 169 Backbay Reclamation, BOMBAY 400020, Tei. 295144 
Indonesia: P.T. PHILlPS-RALIN ELECTRONICS, Elcoma Division, 'Timah' Building, JI. Jen. Gatot Subroto, P.O. Box 220, JAKARTA, Tei. 44163. 

Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tei. 693355. 
Italy: PHILIPS S.p.A., Sezione Elcoma, Piazza IV Novembre 3,1-20124 MILANO, Tel. 2-6994. 

Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bldg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611. 

(IC Products)SIGNETICS JAPAN, LTD, TOKYO, Tei. (03)230-1521. 

Korea: PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 Itaewon-dong, Yongsan-ku, C.P.O. Box 3680, SEOUL, Tel 794· 

Malaysia: PHILIPS MALAYSIA SON. BERHAD, Lot 2, Jalan 222, Section 14, Petaling Jaya, P.O.B. 2163, KUALA LUMPUR, Selangor, Tel. 77 4411 
Mexico: ELECTRONICA S.A. deC.V., Varsovia No. 36, MEXICO 6, D.F., Tel. 533-11-80. 

Netherlands: PHILIPS NEDERLAND B.v., Ald. Elonco, Boschdijk 525,5600 PB EINDHOVEN, Tel. (040) 7933 33. 

New Zealand: PHILIPS ELECTRICAL IND. LTD., Elcoma Division, 2 Wagener Place, St. Lukes, AUCKLAND, Tei. 867119. 

Norway: NORSK AIS PHILIPS, Electronica, S(1)rkedalsveien 6, OSLO 3, Tel. 463890. 

Peru: CADESA, Rocca de Vergallo 247, LIMA 17, Tel. 628599. 

Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati Comm. Centre, MAKATI-RIZAL 3116, Tei. 86-89-51 to 59. 

Portugal: PHILIPS PORTUGESA S.A.R.L., Av. Eng. Duharte Pacheco 6, LlSBOA 1, Tei. 683121. 

Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div., P.O.B. 340, Toa Payoh CPO, Lorang 1, Toa Payoh, SINGAPORE 12, Tei. 53 
South Africa: EDAC (Pty.) Ltd., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornlontein, JOHANNESBURG 2001. Tel. 614-2362/9. 

Spain: COPRESA S.A., Balmes 22, BARCELONA 7, Tei. 301 6312. 

Sweden: A.B. ELCOMA, Lidingovagen 50, S-115 84 STOCKHOLM 27, Tel. 08/679780. 

Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. 01/432211. 
Taiwan: PHILIPS TAIWAN LTD., 3rd FI., San Min Building, 57-1, Chung Shan N. Rd, Section 2, P.O. Box 22978, TAIPEI, Tel. 5513101-5. 

Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tei. 233-6330-9. 

Turkey: TURK PHILIPS TICARET A.S., EMET Department, Inonu Cad. No. 78-80, ISTANBUL, Tei. 43 5910. 
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1 E 7HD, Tei. 01-5806633. 

United States: (Active devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.I. 02876, Tel. (401) 762-9000. 

(Passive devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tei. (201) 539-2000. 

(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 739-7700. 

Uruguay: LUZILECTRON S.A., Rondeau 1567, piso 5, MONTEVIDEO, Tei. 94321 

Venezuela: IND. VENEZOLANAS PHILIPS S.A., Elcoma Dept., A. Ppal de los Ruices, Edil. Centro Colgate, CARACAS, Tel. 360511. 
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