


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPLICATION INFORMATION (continued) 

Fig. 16 - Dynamic range of 
disc music. 

lOOp 

.0 " 

60 

20 

DISC NOISE 

20 100 

-

1000 j(Hz) 

As shown in fig. 15 the maximum expected output level of an 
high quality magnetic cartridge playing modern discs is lower 
than BOmV rms. 
The dynamic range needed is about 70dB (fig. 16). 
The TDA2310 is perfectly suited to RIAA preamplifier appli· 
cations due to the �~�1� 00 dB dynamic range (150mV input 0.1 % 
distortion to 1 pV noise). 

Fig. 17 - PC board and components layout of R IAA preamplifier (1: 1 scale) 

GND 
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APPLICATION INFORMATION (continued) 

Fig. 18 - Hi-Fi tape preamplifier (EO. = 70I1s). 

18KIt 
~--o---l""'--"""----"""---{; VS=.30V 

* 18Kfl. for EO = 1201-ls. 

3.3nF 
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150KIt 

Fig. 20 .. Four band graphic equalizer 
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Fig. 19 - Frequency response 
of graphic equalizer of fig. 20 

j II 

:i 

~i 

F~ .. 
f-t 0, 

, , 

-+4 ~l: , 
l-L ·i+ ' , 

IVN. 
LA 

l1 \V 
ft-.. 
.. L~ 

I A 

''tf.. 

10' 10' 

121'111 

G 0\325 

t 

f--~ 
~Iil 

:I~ 

I 

~\~t 
·ffiJ 

I~ 

104 I(Hz) 

a2Kfi 

30 tin 
1M 

BW1 = 30Hz to 160Hz 
BW2 = 160Hz to 800Hz 
BW3 = 800Hz to 4KHz 
BW4 = 4KHz to 20KHz 

~ - - - - - - - - - - - - - - - __ I 

5GKfl. 

561'10 

I 

56KO 

I 

782 

022/-1F 

i----{,=,,:J-n----... -U-O OUT 

22Ka 

22KCl. 

6.8Kfi 



APPLICATION INFORMATION (continued) 

The table shows the suggested compensation networks depending on the slew-rate and gain required 
ig the application. 

Slew-Rate 
(V//ls} 

50 

14 

14 

5 

2 

Gv min. 
(dB} 

50 

30 

10 

0 

20 

6 

R ~ 68n 

Compensation 
Network 

C ~ 3.3nF 
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R ~ 470n 
C ~ 330pF 

R ~68n 

C ~ 3.3nF 

Rl ~56Kn 
R2~ 180Kn 
R3~680n 

C1 ~ 10nF 

Rl~R2~56Kn 

R3 ~ 680n 
C1 ~ 10nF 

R ~ 33 n 
C ~ 10nF 

R ~ 10n 
C ~ 47 nF 

Note 

High gain 
Applications 

RIAA 
Preamplifier 

Inverting 

Configuration 

Low 
Slew-Rate 

Applications 



LINEAR INTEGRATED CIRCUIT 

PRELIMINARY DATA 

PREAMPLIFIER FOR INFRARED REMOTE CONTROL SYSTEMS 

The TDA 2320 is a monolithic integrated circuit in Minidip package specially designed to amplify the I R 
signal in remote controlled TV or radio sets. It directly interfaces with the digital control circuitry. 
The TDA 2320 incorporates a two stages amplifier with excellent sensitivity and high noise immunity. 
It can work with a single 5V supply voltage and "with" or "without" carrier transmission modes as 
provided for example by the M709/M71 0 C/MOS transmitter. 
The TDA 2320 is particularly intended to be used in conjunction with the M103, M104 and M206 + 
M3870 remote control receivers. 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 20 V 
Storage and Junction temperature -40 to 150 °C 
Total power dissipation at Tamb = 70°C 400 mW 

ORDERING NUMBER: TDA 2320 

MECHANICAL DATA Dimensions in mm 

~~ t?t Om". 

, . 
, , 

6/82 784 



CONNECTION AND BLOCK DIAGRAM 
(top view) 

OUTPUT A + Vs 

INV.INPUT A OUTPUT B 

NON INV.INPUT A 3 INV.INPUT B 

GND 4 5 NON INV.INPUT B 

s- 5105 

SCHEMATIC DIAGRAM 
(one section) 

INVERTING 
INPUT 

NON INVERTING 
INPUT 

? 8 
r---~------+-----~----~~--~----.-------~-------o+vs 

R7 

OUTPUT 

R8 

Q16 
01 

D4 

02 
R2 R4 

4 
'---...... ____,---.4--4-----<>---+---+..------4-----4---------+..-----I--<)-VS 

S-5155 

THERMAL DATA 

Rth j-amb Thermal resistance junction-ambient max 200 
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ELECTRICAL CHARACTERISTICS (Vs= 5V, Tarnb = 25°C, single amplifier, unless otherwise 
specified) 

Parameter Test conditions 

Vs Supply voltage 

Is Total supply current Vs = 20V 

Ib I nput bias current 

Vos I nput offset voltage Rg < 10 Kn 

los I nput offset cu rrent 

Gv Open loop voltage gain f = 1 KHz 

f=100KHz 

B Gain bandwidth product f = 40 KHz 

SR Slew rate R L= 2 Kn 

eN Total input noise voltage f = 40 KHz 
Rg= 10Kn 

Vo· DC output voltage swing 

SVR Supply voltage rejection (.) f = 100 Hz 

(.) Circuit of fig. 1. 

APPLICATION INFORMATION 

Fig. 1 - Application circuit with carrier 

786 

Min. Typ. Max. Unit 

4 20 V 

0.8 2 rnA 

100 500 nA 

0.5 mV 

15 nA 

64 70 dB 

30 dB 

1.5 3 MHz 

1.5 V/J.LS 

20 nVr/Hz 

2.5 

80 

Fig. 2 - Alternative input 
stage 

5 -5108 

Vpp 

dB 



APPLICATION INFORMATION (continued) 

The preamplifier shown in fig. 1 must be used with carrier mode transmission. It is particularly suitable 
for use with microprocessor decoding system (for instance with the M206 + M3870 or M3872 TV PLL 
frequency synthesizer). 
The "with carrier" signal is sent as a burst (fcarr= 38 KHz) to reduce power consumption at the transmit­
ter (duty cycle = 1 %) and to allow the receiver to have some bandwidth limiting in the preamplifier to 
improve noise immunity (50/100 Hz pulses from incandescent lighting). 
The fig. 2 shows an alternative configuration for the input stage: this new circuit allows the correct 
operation of the preamplifier even when an incandescent lamp is very close to the I R diode. 
Using this configuration, the circuit has only a slight degradation in the useful range. 

Fig. 3 - Tuned amplifier application (with carrier) 

1 K 11 

Fig. 4 - Application circuit without carrier 
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APPLICATION INFORMATION (continued) 

The circuit shown in fig. 4 works in transmission mode without carrier. The transmitted signal is sent as 
a series of single pulses (rather than bursts, as with the carrier solution). 
The DC bias network formed by the 82/2.2 Ko divider and 1 N4148 diode fixes the DC output voltage 
near the supply voltage (just under the saturation level). In this way it is possible to optimize the noise 
immunity of the receiver. The 2.2 Ko output resistance avoids turn-off problems in the final stage. 

Performance 

Supply voltage 
Quiescent drain current 
Supply voltage rejection (f = 100 Hz) 
Useful range (using the transmitter of fig. 7) 

4.5V min; 5.5V max 
6mA 

greater than 50 dB 
14 mt 

With a incandescent IiQht (75WI as a noise source located at 1 mt from the receiver the useful ranQe 
decreases to 10 mt. 

Fig. 5 - Optimized preamplifier ("no carrier" mode) 

Fig. 6 - P.C. and components layout of the circuit of fig. 5 (1 : 1 scale) 
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APPLICATION INFORMATION (continued) 

Fig. 7 - I R transmitter using M709 or M710 Fig. 8 - MMC II - PLL TV Frequency synthesizer 

• ONIOFF 

Fig.9 - I R Preamplifier and Remote Control receiver for 32 channels voltage synthesizer (EPM - M293) 
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LINEAR INTEGRATED CIRCUIT 

PRELIMINARY DATA 

MINIDIP STEREO PREAMPLIFIER 

The TDA 2320A is a stereo class A preamplifier intended for application in portable cassette players 
and high quality audio systems. 
The TDA 2320A is a monolithic integrated circuit in a 8 lead minidip which features: 

Wide supply voltage range (3 to 36V) 
Single or split supply operation 
Very low current consumption (0.8 mAl 
Very low distortion 
No pop-noise 
Short circuit protection 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Total power dissipation at Tamb = 700 e 
Storage and junction temperature 

ORDERING NUMBER: TDA 2320A 

MECHANICAL DATA 

••.•.•.••.••.• ~ .•...• -.•••••..••••.••.•.•. d .. ~~ .••••.•.••. • •.• ~.'.·.i ............... ··.· ••... ··· ... . 4::ff .... LJ-
.. ~ .................... 9 ................. 6 ...... m •......•..... ' ................•................• 

W 
6/82 790 

36 V 
400 mW 

-40 to 150 °e 

Dimensions in mm 



CONNECTION AND BLOCK DIAGRAM 
(top view) 

OUTPUT 
A 

INY.INP. 
A 

NON INV. 
INP A 

-Vs 

1 

2 

3 

" 

~ 

8 ~ 
7 ~ 

6 ~ 
5 ~ 

5-3590 

OUTPUT 
B 

INY.INP. 
8 

NON INV. 
INP B 

SCHEMATIC DIAGRAM 
(one section) 

INVERTING NON INVERTING 

,-__ ~_"' "I"' ____ ~--·---··I-N-P~U.-T--~----~------~~------~8 'Ys 

! 

04 

Dl 

D2 

C 2 I 012 

" t:T "" r~," 
fOR2! R41 I 

'----...... - ... --L..l.- I _ -----1--- ...... -----'*---+--o-V. 

015 

------ ---·-----;S~_;co51-;c55~--' 

791 

: ,~ 



TEST CIRCUITS 

Fig. 1 

5- 466.4 

Fig.2 

Rg 

, 7.5V 

792 

l"'~OUT 
~ 22K.Q 

Rx + 150 
Gv = 150 

Gv = 20 dB for Rx = 1350n 

.... >--_-uOUT 



THERMAL DATA 

Rth j-amb Thermal resistance junction-ambient max 200 °G/W 

ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Vs = 15V, Tamb = 25°G, unless 
otherwise specified) 

Parameter 

Vs Supply voltage (*) 

Is Supply current (*) 

Ib Input bias current 

Vos I nput offset voltage 

los Input offset current 

Gv Open loop voltage gain 

Vo Output voltage swing (*) 

B Gain-bandwidth product 

BW Power bandwidth (*) 

SR Slew rate (*) 

d Distortion (*) 

eN Total input noise 
voltage ('0) 

Cs Channel separation (**) 

SVR Supply voltage (**) 
rejection 

(*) Test circuit of fig. 1. 
(*0) Test circuit of fig. 2. 

Test conditions 

Rg < 10 Kn 

f = 333 Hz 

Vs=15V f = 1 KHz 

f = 10 KHz 

Vs = 4.5V f = 1 KHz 

f = 1 KHz Vs= 15V 

RL = 600n Vs= 4.5V 

f = 20 KHz 

Vo= 5 Vpp 
d = 1% 

Vo= 2V f = 1 KHz 

Gv= 20 dB f = 10 KHz 

Curve A R = 9 50n 

Rg= 600n 

Rg- 5 Kn 

B - 22 Hz to Rg= 50n 
22 KHz 

Rg- 600n 

Rg- 5 Kn 

f - 1 KHz Rc= 600n 

f = 1 KHz 

f=100Hz 
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Min. Typ. Max. Unit 

3 36 V 

0.8 2 mA 

150 500 nA 

0.5 5 mV 

10 50 nA 

80 

70 dB 

50 

70 

13 

2.5 
Vpp 

1.5 2.5 MHz 

40 70 KHz 

1 1.6 V/,.,S 

0.03 
% 

0.08 

1 

1.1 1.4 ,.,V 

1.5 

1.3 

1.5 ,.,V 

2 

9 nV/,fiiZ' 

100 dB 

80 dB 
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Fig. 3 - Supply current vs. 
supply voltage 

'. 
'mA 

0.9 

0.8 

0.7 

) 

V 

Fiy. u -

-l-

.. 

" 14 

n _" _____ 1 __ " __ 1 ••• !_I..o.I_ 

ruvvcl UallUVYIULl1 

4lli + 

. I 

0.' 0,3 10 30 f(KHl:) 

) 

10 

) 

Fig. 9 - Noise density vs. 
frequency 
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Fig. 4 - Supply current vs. 
ambient temperature 
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Fig. 10- RIAA preamplifier 
response (circuit of fig. 12) 
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Fig. 5 - Output voltage swi ng 
vs. load resistance 

f--f--HH--I7f-fttGy "20dS 
20 f--f--Hf-hlf+ftt f = 1kHz 
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4 L 

. 
10' 10' 

;:ig. a - IUlili in(Jui nui5tl V5. 
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Fig. 11 - Tape preamplifier 
frequency response (circuit 
of fig. 14) 
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APPLICATION INFORMATION 
18K .n 

Fig. 12 - Stereo RIAA preamplifier 

R6 

C>~~11111~~'~5 ______ o_ugR) 

5- 467012 

Fig. 13 - P.C. board and components layout of the circuit of fig. 12 

OUT(L) + Vs OUT(R) 
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APPLICATION INFORMATION (continued) 

Fig. 14 - Stereo preamplifier for Walkman cassette players 
18K Jl 

82KJl 

0'3~V 4.71JF 

TAPE 100 
HEAD KJl 

Fig. 15 - Second order 2 KHz Butterworth crossover 
filter for Hi-Fi active boxes 

+ 15 V 

10K1l 

0.47 flF 

7 ~ TO r WOOFER 
~ 5Kll AMPLIFIER 

5.6K Jl 
fe = 2KHz 

IN 1 O"}JrF~ TO 
TWEETER 

5KJl AMPLIFIER 

5.6 KJl 

5- 466211 
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'~. 
20 
K 

+4.5V 

Fig. 16 - Frequency response 
(circuit of fig. 15) 
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APPLICATION INFORMATION (continued) 

Fig. 17 - Third order 2.8 KHz Bessel crossover filter for Hi-Fi 
active boxes .15V 

INPUT 
'c = 2,8KHz 

RS 
12 Kil 

-rii;2320 7 Ct5 

5.+ 4 O.47,uF . pi WOOF~R 
5K.fl. AMPLIFIER 

~F 
5.6K!\ R' 

- 15 V 

TWEETER 
:<IMPLIFIER 

5- 46nl2 

Fig. 18 - Frequency response 
(circuit of fig. 17) 

L - AS HI H P 5 

8 -"~ +-f-III+H---'I-+---++++++H 

03 

Fig. 19 - 200 Hz to 2 KHz Active Bandpass Filter for midrange speakers 
+ Vs 

7 O.4:r7~F 
S K il 

5.6 K!l 

5 - 5156 

Fig. 20 - Subsonic or rumble filter 

10K!l 
fc (Hz) C (/.IF) 

15 0.68 
22 0.47 

C 

vin o-il--"-Ihr---"-l 
Vout 30 0.33 

55 0.22 
5 -5151 

100 0.1 

Fig. 21 - High-cut filter 

fc (KHz) C1 (nF) C2 (nF) 

3 3.9 6.8 
5 2.2 4.7 

10 1.2 2.2 
15 0.68 1.5 
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APPLICATION INFORMATION (continued) 

Fig. 22 - Fifth order 3.4 KHz low-pass Butterworth filter 

For fc = 3.4 KHz and Ri = R1 = R2 = R3 = R4 = 10 Kn, we obtain: 

C1 = 1.354.+. i 6.33 nF C3 = 0.309 • _1_. __ 1_ 
211' fc R 211' fc 

C1 = 0.421 .+. __ 1_ 1.97nF C4 = 3.325. _1_. _1 _ 
211' fc R 2:11' fc 

1.45 nF 

15.14 nF 

C2 = 1.753· i-. 1 8.20 nF The attenuation of the filter is 30 dB at 6.8 KHz 
211' fc and better than 60 dB at 15 KHz. 

Fig. 23 - Sixth-pole 355 Hz low-pass filter (Chebychev type) 

This is a 6- pole Chebychev type with ± 0.25 dB ripple in the passband. A decoupling stage is used to 
avoid the influence of the input impedance on the filter's characteristics. The attenuation is about 55 dB 
at 710Hz and reaches 80dB at 1065 Hz. The in band attenuation is limited in practice to the ± 0.25 dB 
ripple and does not exceed 1/2 dB at 0.9 fc. 
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APPLICATION INFORMATION (continued) 

Fig. 24 - Three band tone control 

-15V 

Fig. 25 - Frequency response of the circuit of fig. 24. 

A all controls flat 
B bass & treble boost, mid flat 
C bass & treble cut, mid flat 
D mid boost, bass & treble flat 
E mid cut, bass & treble flat 
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LINEAR INTEGRATED CIRCUIT 

COMPLETE TV SOUND CHANNEL 
The TDA3190 is a monolithic integrated circuit in a 16-lead dual in-line plastic package. It performs 
all the functions needed for the TV sound channel: 

IF limiter·-amplifier - DC volume control 
- Active low-pass filter - AF preamplifier 
- FM detector - AF output stage 

The TDA 3190 can give an output power of 4.2W (d = 10%) into a 16n load at Vs= 24V, or 1.5W 
(d = 10%) into an Bn load at Vs= 12V. This performance, together with the FM-I F section charac­
teristics of high sensitivity, high AM rejection and low distortion, enables the device to be used in almost 
every type of television receivers. 
The device has no irradiation problems, hence no external screening is needed. 
The TDA 3190 is a pin to pin replacement of TDA 1190Z. 

ABSOLUTE MAXIMUM RATINGS 

V s Supply voltage (pin 10) 
Vi Input signal voltage (pin 1) 
10 Output peak current (non-repetitive) 
10 Output peak current (repetitive) 
Ptot Power dissipation: at T pins = 90°C 

at T amb = 70°C (free air) 
T 51g, T j Storage and junction temperature 

ORDERING NUMBERS: TDA 3190 

MECHANICAL DATA 

6/B2 BOO 

2B 
1 
2 

1.5 
4.3 

1 
-40 to 150 

V 
V 
A 
A 
W 
W 
°e 

Dimensions in mm 



CONNECTION DIAGRAM 

BLOCK DIAGRAM 

Cl 

IN o-JJ---<~-o---I 

*PIN5 4-5-12-13 ARE 
CONNECTED TO GROUND 

IF INPUT 

IF DECOUPLING 2 

IF DECOUPlING 3 

GROUND 

FM DETECTOR 

FM DETECTOR 

DC VOLUME 
CONTROL 

I ' 

10 DE-EMPHASIS 

15 RIPPLE REJECTION 

14 SUPPLY VOLTAGE 

13 I GROUND 

12 

AF OUTPUT 

10 COMPENSATION 

AF FEEDBACK 

5-31&0 

C9 C4 RF 

..c~ 
15 

J-Lth 
C4 C6...i-
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TEST CIRCUIT 

* RC·75)Js 

L.l0;JH 
0 0 .60 
to=4.S MHz 

L 1 

R2 4.7 n 

(5 

TDA 3190 

16 .* 

75 
nF 

l~~F r----l0-,-0-n""F-----..--C-14-nvS 

I--+-__ ---,Cll "T' "T' 

~O.lume Pl 
22kIl 
ltn. 

, C9 

... 

... ...100;JF/35V 

470;JF/16V 
14 e12 
111--'--*~-1If=-' 

50;JF/16V 

"PINS 4-5 -12-1) ARE 
CONNECTED TO GROUND IP (FM DISCRIMINATOR) 

THERMAL DATA 

Rth j-pins 
Rth j-amb 

Thermal resistance junction-pins 
Thermal resistance junction-ambient 

* Obtained with the GND pins soldered to printed circuit with minimized copper area. 

max 
max 

14 
80* 

°C/W 
°C/W 

ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Vs= 24V, Tamb = 25°C unless 
otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

V Supply voltage (pin 14) 9 28 V s 

Vo Quiescent output voltage (pin 11) Vs= 24V 11 12 13 V 
Vs= 12V 5.1 6 6.9 V 

Id Quiescent drain current PI = 22Kn 
Vs = 24V 11 22 45 mA 
Vs=12V 19 40 mA 

Po Output power d = 10% f m = 400 Hz 
fo= 4.5 MHz f., f = ± 25 KHz 
Vs = 24V R L= 16.11 4.2 W 
Vs= 12V R L= 8.11 1.5 W 

d = 2% f m = 400 Hz 
fo = 4.5 MHz M= ± 25 KHz 
Vs = 24V R L= 16.11 3.5 W 
Vs=12V R L= 8.11 1.4 W 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

Vi Input limiting voltage (-3 dB) fo = 4.5 MHz M = ± 7.5 KHz 
at pin 1 f m= 400 Hz 

P1 = 0 40 100 IlV 

d Distortion Po = 50 mW f m= 400 Hz 
fo = 4.5 MHz M = ± 7.5 KHz 
Vs = 24V R L= 16n 0.75 % 
Vs = 12V RL= 8n 1 % 

B Frequency response of audio RL = 16n Cs= 120 pF 
amplifier (-3 dB) C7= 470 pF P1= 22 Kn 

Rf = 82n 70 to 12000 Hz 
Rf = 47n 70 to 7000 Hz 

Vo Recovered audio voltage (pin 16) Vi> 1 mV fo = 4.5 MHz 
f m= 400 Hz M = ± 7.5 KHz 
Fl = 0 .20 III'V' 

AMR Ampliture modulation rejection Vi> 1 mV fo = 4.5 MHz 
f m= 400 Hz M = ± 25 KHz 
m = 0.3 55 dB 

S+N Signal to noise ratio Vi> 1 mV Vo =4V ---r;J 
fo = 4.5 MHz f m= 400 Hz 
M = ± 25 KHz 50 65 dB 

R3 External feedback resistance 25 Kn 
(between pins 9 and 11) 

Ri Input resistance (pin 1) 
Vi = 1 mV 

30 Kn 

Ci Input capacitance (pin 1) fo = 4.5 MHz 5 pF 

SVR Supply voltage rejection RL = 16n 
f rlpple= 120 Hz 
P1 = 22 Kn 46 dB 

Av DC volume control attenuation P1 =12Kn 90 dB 
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Fig. 1 - Relative audio out­
put voltage and output noise 
vs. input signal. 
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Fig. 4 - LlAMR vs. tuning 
frequency change. 
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Fig. 7 - Distortion vs. fre­
quency deviation 
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Fig. 5 - Recovered audio 
voltage vs. unloaded Q factor 
of the detector coil 

102030405060 00 

Fig. 8 - Distortion vs. tun­
i ng frequency change 
d,,~-r-r'-~,,-'-r-r'-~~ 

(OWH-+-++++-H--+-+-+++-H 

II r' A 

-30 -20 -10 20 30 6fo( kHz) 

805 

Fig. 3 
lation 
signal 

- Amplitude modu­
rejection vs. input 

50 

>0 ", 10' \Ii (~IJ) 

Fig. 6 Distortion vs. 
output power 

G"H% , 
"/ ,) , I, \ I:J \15 =12'1 \Is=24VI 

! 
' t T Rl ··" Rl'''O , 

-1 " j1~":~ l~ t I' 
- 'I II II 

! 
\lj=lm\l , , 

! fo=i,.5MHz 

~ ~~~;~~~:z I ! I I - 00= 60 

W' r- ' , II , 
;-1 

I: ! ii' 1- ! 

!II i 1J.;.,.n '~ f-++ 
i ' Ii ! I!! i "I 

10·' 

Fig, 9 - Audio amplifier 
frequency response 

~r-r;-~W-"Trrmr-rnT~-'Tn~ ,dB) 

-, f-t-tt-HttIll'-+t-tt+IW;. 

-6 f-t-+HttHt--t 
-8 

to to' to' f(Hz) 



Fig. 10 - Supply voltage 
ripple rejection vs. ripple 
frequency 
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Fig. 13 - Maximum power 
dissipation vs. supply volt­
age (sine wave operation) 
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The electrical characteristics of the TDA 3190 remain almost constant over the frequency range 4.5 to 
6 MHz, therefore it can be used in all television standards (FM mod.). The TDA 3190 has a high input 
impedance, so it can function with a ceramic filter or with a tuned circuit that provide the necessary 
input selectivity. 
The value of the resistors connected to pin 9, determine the AC gain of the audio frequency amplifier. 
This enables the desired gain to be selected in relation to the frequency deviation at which the output 
stage of the AF amplifier, must enter into clipping. 
Capacitor C8, connected between pins 10 and 11, determines the upper cutoff frequency of the audio 
bandwidth. To increase the bandwidth the values of C8 and C7 must be reduced, keeping the ratio 
C7/C8 as shown in the table of fig. 16. 
The capacitor connected between pin 16 and ground, together with the internal resistor of 10 Kn forms 
the de-emphasis network. The Boucherot cell eliminates the high frequency oscillations caused by the 
inductive load and the wires connecting the loudspeaker. 
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APPLICATION INFORMATION (continued) 

Fig. 16 - Typical application circuit 

L= 10"H 
Qo =60 
to~4.S MHz 

L1 

IDA 3190 

16 .* 

C5 7.5nF 

,-----~l00~nF~----~--~OVS 
C C14 

"--...---1If-t-------, 11 I I • "'lXl/JF{2sv 

10 
250/JF/16V 

14 C12 
111---"-*_-1IF=' 

•• PINS 4-5-12-13 ARE .Cpram1c filter S-3483 
CONNECTEO TO GROUND 

Fig. 17 - P .C. board and component layout of the circuit shown in Fig. 16 (1: 1 scale) 
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MOUNTING INSTRUCTIONS 

The Rth j-amb of the TDA 3190 can be reduced by soldering the GND pins to a suitable copper area of 
the printed circuit board (Fig. 18) or to an external heatsink (Fig. 19). 
The diagram of figure 20 shows the maximum dissipable power Ptot and the Rth j-amb as a function of 
the side "JI." of two equal square copper areas having a thickness of 351' (1.4 mils). 
During soldering the pins temperature must not exceed 260°C and the soldering time must not be longer 
than 12 seconds. 
The external heatsink or printed circuit copper area must be connected to electrical ground. 

Fig. 18 - Example of P.C.board copper area which is 
used as heatsink. 
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Fig. 20 - Maximum dissi­
pable power and junction to 
ambient thermal resistance 
vs. side "JI." 
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Fig. 19 - External heatsink 
mounting example 

Fig. 21 - Maximum allowable 
power dissipation vs. am­
bient temperature 

-50 so 100 T ... mb("C) 



LINEAR INTEGRATED CIRCUIT 

DUAL LOW NOISE TAPE PREAMPLIFIER WITH AUTOREVERSE 

The TDA 3410 is a dual preamplifier with tape autoreverse facility for the amplification of low level 
si!lnals in applications requirin!l very low noise performance, as stereo cassette players. Each channel 
consists of two independent amplifiers. The first has a fixed gain of 30 dB while the second one is an 
operational amplifier optimized for high quality audio application. 
The TDA 3410 is a monolithic integrated circuit in a 16-lead dual in-line plastic package and its main 
features are: 

Very low noise 
High gain 
Low distortion 
Sin!lle supply operation 
Wide supply range 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Total power dissipation at Tamb = 60°C 
Storage and junction temperature 

ORDERING NUMBER: TDA 3410 

MECHANICAL DATA 

- SVR = 120dB 
- Large output voltage swing 
- Tape autoreverse facility 
- Short circuit protection 

809 

36 
600 

-40 to 150 

V 
mW 
°C 

Dimensions in mm 
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CONNECTION DIAGRAM (top view) 

OUTPUT A 16 

NON INVERT. 15 
INPUT A 

INVERT. 
INPUT A 

14 

VOLTAGE REF. 13 

OUTPUT 12 

INPUT 

INPUT 

ui-tu ~O ; ~ 
5-32G1 

BLOCK DIAGRAM 

j 'Vs 

r--- ~---- ___ 53 

6 ' 

I 
'-- -

12 " AUTO REVERSE 

THERMAL DATA 

Rth j-amb Thermal resistance junction-ambient 
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• Vs 

OUTPUT B 

NON INVERT. 
INPUT B 

INVERT. 
INPUT B 

THRESHOLO 

OUTPUT 

INPUT 

ii,jrv"i 

s- 4051/·' 

1 '11 ~OUTPUT 
~Ch.A 

max 150 °C/W 
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SCHEMATIC DIAGRAM 
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TEST CIRCUIT (Flat Gain - Gv= 60 dB) 

11 

L _____ _ 

I 
I 1 Aut.orel/ersE' I 

SWitch : 
, 

* Mylar or polycarbonate capacitors. 

4 0-------------- v ref 

R 5 "R6"4 7K.!l(Vs " '4.4 V) 
R5"R6"'5K!l(Vs "30V) 

Shielded Test -Box 

5-4053fl 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs= 14.4V, Gv= 60 dB, refer to the test 
circuit, unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Is Supply current Vs~ 8V to 30V 10 mA 

10 Output current (pins 1-15) Source 10 mA 
Vs~ 8V to 30V 

Sink 1 mA 

Gv Closed loop gain f ~ 20 Hz to 20 KHz 60 dB 

R j I nput resistance f ~ 1 KHz 50 80 Kn 

Ro Output resistance (pins 1-15) f ~ 1 KHz 50 n 

THD Total harmonic distortion Vo~300mV f ~ 1 KHz 0.05 % 
f~ 10 KHz 0.05 % 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

Vo Output voltage swing (pins 1-15) V 5= 14.4V 12 .V 
Peak to Peak 

Vs= 30V 28 V 

Vo Output voltage (pins 1-15) d = 0.5% Vs= 14.4V 4 Vrms 
f = 1 KHz Vs= 30V 8 V rms 

en Total input noise (0) Rg= 50.11 0.25 ltV 
Rg= 600.11 0.4 0.6 ltV 
Rg= 5Kn 1.3 ltV 

SIN Signal to noise ratio (0) Vin= 0.3 mV Rg= 600.11 57 dB 

Vin= 1 mV Rg= 0 73 dB 

CS Channel separation f = 1 KHz 60 dB 

CT(OOO ) Cross-talk (differential input) f = 1 KHz 80 dB 

SVR Supply voltage rejection (00) f = 1 KHz Rg= 600.11 120 dB 

SVR (00) Of reference voltage (Pin 4) f = 1 KHz 100 dB 
Rg= 600.11 

V ref Reference voltage (pin 4) 55 mV 

R ref Ref. voltage output resistance 100 .11 
(pin 4) 

l'N ref Voltage temperature 10 ItV/oC 
~ coefficient 

(0) The weighting filter used for the noise measurement has a curve A frequency response. 
(00) Referred to the input. 
(000) Between a disabled input and an input ON. 
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ELECTRICAL CHARACTERISTICS (Refer test circuit, Vs= 30V! 
AMPLIFIER N° 1 

Parameter Test conditions Min. 

Gv Gain (pins 6 to 5) 29 

d Distortion Vo= 300mV f = 1 KHz 
f = 10 KHz 

en Total input noise (0) Rg=600n 

Zo Output impedance (pin 5) f = 1 KHz 

10 Output current (pin 5) 

Vs DC output voltage (pin 5) Vs=10V 1.3 

AMPLIFIER N° 2 

Gv Open loop voltage gain (pins2tol) 

Is I nput bias current 

Vos I nput offset voltage 

los I nput offset cu rrent 

BW Small signal bandwidth Gv= 30 dB 

en Total input noise (0) Rg= 600n 

Rj I nput impedance f = 1 KHz (open loop) 150 

AUTOREVERSE 

Pjn V 12 < 2V V 12 > 4.5V 

6 -10 OFF ON 

7- 9 ON OFF 

Typ. 

30 

0.05 
0.05 

0.4 

100 

1 

2 

100 

0.2 

2 

0.05 

150 

2 

500 

(0) The weighting filter used for the noise measurement has a curve A frequency response. 

Max. Unit 

30.5 dB 

% 

IN 

n 

mA 

2.7 V 

dB 

IJA 

mV 

IJA 

KHz 

IJV 

Kn 



0,01 

Fig. 1 - Total input noise vs. 
source resistance (curve A) 

10 10' Rg(i'I.l 

0 .. 

Fig. 2 - Total input noise 
vs. source resistance (BW= 
22 Hz to 22 KHz) 

I-t--t+lttltl-t ) 
1 .k' 

1 

I-t~-++~--~rn ' +--
I Ii II' I!! I I' , I' 

0.01 '--~~~:'---:--'-~~---:--:-'c~ 
'0 10' 103 Rg (11.) 

Fig. 6 - Very low noise stereo preamplifier for car cassette players 
(with Gap Loss Correction and autoreverse function) 
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Fig. 6 - P.C. board and component lay-out (1:1 scale) for the circuit of fig. 4 
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OUTPUT 
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--.- '-..-

INPUT INPUT 
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. Fig. 7 - Stereo preamplifier for car cassette players, with low value 
capacitors (Autoreverse function) 
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Fig. 8 - Frequency response 

(dB) IIIIII 

80 
IIIIII 

70 

60 

50 

40 

30 

20 
10 10' t(Hz) 



LINEAR INTEGRATED CIRCUIT 

PRELIMINARY DATA 

DUAL VERY LOW NOISE PREAMPLIFIER 

The TDA 3420 is a dual preamplifier for applications requiring very low noise performance, as stereo 
cassette players and quality audio systems. Each channel consists of two independent amplifiers. 
The first one has a fixed gain while the second one is an operational amplifier for audio application. 
The TDA 3420 is available in two packages: 16-lead daul in-line plastic and 16 lead micropackage. 
Its main features are: 

Very low noise 
High gain 
Low distortion 

- Single supply operation 
- Large output voltage swing 
- Short circuit protection 

ABSOLUTE MAXIMUM RATINGS 

Vs Supply voltage 
Ptot Total power dissipation at Tamb = 70°C Dip 

50-16 
Tj , T stg. Storage and junction temperature 

ORDERING NUMBERS: TDA 3420 (DIP) 
L 343M (50-16) 

MECHANICAL DATA 

817 

20 V 
530 mW 
400 mW 

-40 to 150°C 

Dimensions in mm 
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CONNECTION DIAGRAMS 

'-" 
OUTPUT A 16 • VS OUTPUT A 

NON INVERT. 15 OUTPUT B NON INVERT. 
INPUT A ;NPUT A 

INVERT. 14 NON INVERT. GND 
INPUT A INPUT B 

13 
INVERT. INVERT. 

N.C. LNPUT B INPUT A 

OUTPUT 12 N.C. OUTPUT 

INPUT " OUTPUT INPUT 

INPUT 10 INPUT INPUT 

GND INPUT GND 

5-5233 

DIP 

BLOCK DIAGRAM(Pin numbers refer to the DIP) 

r - - - - - ':C~)-:()- - - - - - -. 
I 5 I 

I 
6 

I 

I 
I 

50-16 

OUTPUT(L) 

8~ND 
I 
I 

OUTPUT(R) 

THERMAL DATA 

Rth j-amb Thermal resistance junction-ambient max 

16 • VS 

15 OUTPUT B 

14 NON INVERT. 
INPUT B 

13 GND 

12 INVERT. 
INPUT B 

" OUTPUT 

10 INPUT 

INPUT 

5-523' 

DIP 80-16 

• The thermal resistance is measured with the device mounted on a ceramic substrate (25 x 16 x 0.6 mml. 
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Fig. 1 - Test circuit 

INPU~~ 10 (Ll y 

INPUrC2 10JoJF 
(Rl 

Note: Pin numbers refer to DIP. 

Fig. 2 - P .C. board and components layout of the circuit of fig. 1 (1: 1 scale) 
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Fig. 3 - Test circuit without input capacitors 

INPUT ( Ll 

INPUT(R) 

C5 

10pFT --- .. -R 2 n R4nR ,vvnu 

3Kfil. t2Kfi 
5- 5 237/1 

Note: Pin numbers refer to the DIP. 

ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Vs= 14.4V, Gv= 60 dB refer to the test 
circuit of fig. 1, unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Is Supply current Vs= 8V to 20V 8 mA 

10 Output current Source 10 mA 
Vs= 8V to 20V 

Sink 1 mA 

Gv Gain 60 dB 

Ri .Input resistance f = 1 KHz 50 100 Kn 

Ro Output resistance 50 n 

THD Total harmonic distortion 
without noise 

Vo= 300mV f = 1 KHz 0.05 % 

f = 10 KHz 0.05 % 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

Va Peak to peak output I = 40 Hz to 15 KHz 
voltage 

en Total input noise (0) Rs= 50 n 
Rs= 600 n 
Rs= 5 Kn 

SiN Signal to noise ratio (0 ) Vin= 0.3 mV Rs= 600 n 
Vin= 1 mV Rs= 0 

(00) Vin= 0.3 mV Rs= 600 n 
Vin= 1 mV Rs= 0 

CS Channel separation 1= 1 KHz 

SVR Supply voltage 1= 1 KHz Rs= 600 n 
rejection (000 ) 

(0) Weighting lilter: curve A. 
(00) Weighting lilter: Dolby CCIRiARM. 
(000) Relerred to the input. 

Min. Typ. 

12 

0.25 
0.4 
1.3 

57 
73 

55 
71 

60 

110 

ELECTRICAL CHARACTERISTICS (Refer to the test circuit of fig. 1, Vs= 14.4V) 
AMPLIFIER N° 1 

Parameter Test conditions Min. Typ. 

Gv Gain (pin 6 to pin 5) 27.5 28.5 

d Distortion Va= 300 mV 1= 1 KHz 0.05 
f = 10 KHz 0.05 

en Total input noise (0) Rs= 600n 0.4 

Zo Output impedance (pin 5) f = 1 KHz 100 

10 Output current (pin 5) 1 

V5 DC output voltage (pin 5) Test circuit fig. 3 2.8 

Test circuit fig. 1 1.0 1.5 

(0) Weighting lilter: curve A. 
821 

Max. Unit 

V 

!LV 
0.7 !LV 

!LV 

dB 

dB 

dB 

dB 

Max. Unit 

29 dB 

% 

!LV 

n 

mA 

V 



ELECTRICAL CHARACTERISTICS (continued) 

AMPLIFIER N° 2 

Parameter 

Gv Open loop voltage gain 

18 I nput bias current 

Vos I nput offset voltage 

los I nput offset current 

en Total input noise (0) 

R j I nput impedance 

(0) Weighting filter: curve A. 

Fig.4 - Total input noise vs. 
source resistance (curve A) 
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Min. Typ. Max. Unit 

100 dB 

0.2 I'A 

2 mV 

50 nA 

2 I'V 

150 500 Kn 

Fig. 6 - Total harmonic dis­
tortion vs. output voltage 
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Fig. 10 - Very low noise stereo preamplifier for cassette players 
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Fig. 11 - Complete 20 + 20W stereo tape playback system 
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LINEAR INTEGRATED CIRCUIT 
PRELIMINARY DATA 

5 BIT BINARY TO 7-SEGMENT DECODER DRIVER 

• ROM MASK OPTION 
• STANDARD CONFIGURATION FOR 2 DIGIT 7-SEGMENT LED TO PRESENT THE NUMBERS 

1 TO 32 

• CONSTANT CURRENT OUTPUT STAGES FOR DIRECT DRIVING OF COMMON ANODE LEDs 
• OUTPUT PROVIDED TO DISPLAY THE STAND-BY MODE 
• AV OUTPUT ACTIVATED WHENEVER PROGRAM 32 IS SELECTED 
• TTL COMPATIBLE INPUTS 
• 5V SUPPLY VOLTAGE 
The TDA 4092 is a monolithic integrated circuit designed to display the program number (1 to 32) in 
TV or Radio sets in conjunction with voltage or frequency synthesizers. The inputs accept a 5 bit binary 
code with TTL levels and have internal pull-up. 
The outputs can directly drive LED display elements with common anode. 
One of these outputs is intended to display the stand-by mode of the set. 
No p.xtp.rn::ll rf~~ic;;tnrc:; ~rp !"p'=!'_t!r,=,d jf the LED5 ~~e 5!..!p~Eed ~t 5V. 
The LEDs can also be supplied with higher voltage (up to 18V) but in this case a single resistor in series 
with the LED elements must be used in order to limit the power dissipation of the IC; moreover, a suit­
able Rext must be chosen. 
The circuit is produced in 12 L technology and is available in a 24 pin dual in-line plastic package. 

ABSOLUTE MAXIMUM RATINGS 

Vs 
VI 
Vo (off) 

IOL 

Ptot 
Tstg , Tj 

Top 

Supply voltage 
Input voltage 
Off state output voltage 
Output current 
Total power dissipation at Tamb= 55°C 
Storage and junction temperature 
Operating temperature 

ORDERING NUMBER: TDA 4092 

MECHANICAL DATA 

6/82 824 

10 
10 
20 
22 

0.8 
-25 to 150 

Oto 70 

V 
V 
V 

mA 
W 

°C 
°C 

Dimensions in mm 



CONNECTION DIAGRAM (top view) 

BLOCK DIAGRAM 

BINARY 
INPUTS 

PA 

PB 

PC 

PD 

PE 

GND 

PA 

PB 

BINARY PC 
INPUTS 

PD 

PE 

OUTPUTS(TD C 

THE MOST 

6:gl~ljICANT d 

ROM 
32 x 14 

BRIGHTNESS 
CONTROL 

S TAND- BY INPUT 

DECIMAL 
POINT OUTPUT 

A"l OUTPUT 
PEN - COLLECTOR) 

C OUTPUTS 
(TO THE LEAST 
SIGNIFICANT 
DIGIT) 

I----------->---t ~~I~THRT~tSS 

,------------t T~~~~- BY 

GNO 

825 

DECIMAL POINT 
OUTPUT 

AV(OPEN COLLECTOR 
>--------i OUTPUT) 

5 - 522~ 

TO DISPLAY 
DIGITS 



APPLICATION CIRCUIT 

BRIGHTNESS 
CONTROL 

(*) R is necessary only with Vc greater than 5.5V. 

THERMAL DATA 

Rth j-amb Thermal resistance junction ambient 

5- 5227 

max 120 

ELECTRICAL CHARACTERISTICS (Vs= 5V, Tamb = 25°G unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. 

Vs Supply voltage 4.5 5.5 

Is Quiescent supply current Vs= 5.5V 20 28 

V IH High level input voltage Tamb= a to 700 e 2 

V IL Low level input voltage Tamb= a to 700 e 0.8 

IIH. High level input current T amb= a to 700 e V IH= 2V 100 

Vs = 5.5V 

IlL Low level input current V IL=0.8V -50 -200 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

V out Output voltage 10= 15 rnA 2 V 

V AV ' AV output voltage (pin 20) (All the binary inputs high) 

IAV=1.6mA 50 260 mV 

18 Pin 23 input current Rext= 3.3 Kn -375 
(Brightness control) !LA 

Rext= 5.6 Kn -225 

10 Output current (*) Rext= 3.3 K 13.5 15 16.5 
mA 

Rext= 5.6 K 8 9 10 

lop Output cu rrent for 
12.5 mA 

decimal point (pin 21)(**) 

Lllo 
10=15mA -I~ III V s Segment cu rrent 

0.2 % 
o stability V s= 4.5 to 5.5V 

(*) 10 = 40· 18 
(**) lop is fixed and independent of Rext value. 
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FUNCTION TABLE 

INPUTS OUTPUTS 
Number 

Standby 
displayed ten's digit (MSD) unit's digit (LSD) 

DP Av' A B C D E a b c d e g a b c d e f g 

L L L L L L 1 on on 
H L L L L L 2 on on on on on 
L H L L L L • 3 on on on on on 
H H L L L L 4 on on on on 
L L H L L L 5 on on on on on 
H L H L L L 6 on on on on on on 
L H H L L L 7 on on on 
H H H L L L 8 on on on on on on on 
L L L H L L 9 on on on on on on 
H L L H L L 10 on on on on on on on on 
L H L H L L 11 on on on on 
H H L H L L 12 on on on on on on on 
L L H H L L 13 on on on on on on on 
H L H H L L 14 on on on on on on 
L H H H L L 15 on on on on on on on 
H H H H L L 16 on on on on on on on on 
L L L L H L 17 on on on on on 
H L L L H L 18 on on on on on on on on on 
L H L L H L 19 on on on on on on on on 
H H L L H L 20 on on on on on on on on on on on 
L L H L H L 21 on on on on on on on 
H L H L H L 22 on on on on on on on on on on 
L H H L H L 23 on on on on on on on on on on 
H H H L H L 24 on on on on on on on on on 
L L L H H L 25 on on on on on on on on on on 
H L L H H L 26 on on on on on on on on on on on 
L H L H H L 27 on on on on on on on on 
H H L H H L 28 on on on on on on on on on on on on 
L L H H H L 29 on on on on on on on on on on on 
H L H H H L 30 on on on on on on on on on on on 
L H H H H L 31 on on on on on on on 

H H H H H L 32 on on on on on on on on on on on 

X X X X X H none on .. 
H = High L = Low X = Don't care 

Av: open collector output. 
AV output is "on" whenever the input bits are all high, regardless of the standby input. 
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APPLICATION INFORMATION 
Fig. 1 - Remote controlled voltage synthesizer (up to 32 stations) for TV and radio 

When operating with a supply voltage higher than 5.5V for LED elements, it is necessary to limit the IC 
power dissipation by means of one external resistance connected in series with the common point of the 
digits (R in fig. 2). 
Unused outputs must be connected to Vs taking into account the additional power dissipation. 
The ~alue of. ~ must be chosen taking into account the worst Fig. 2 _ Schematic diagram 
working conditions. for LED driving. 
The maximum number of ON segments is 12 (number 28 dis· 
played), so, 

R= Vc - Vo - Vout min 
12· 10 

10 , depending on Rext (see Table of Electrical characteristics), can 
be fixed to the most suitable value to minimize the power dissi­
pation in the IC. Since the worst condition for the device is with 
seven outputs active, it follows that: 

Pd out = 7· 10 (Vc - Vo -7R • 10 ) Power dissipation in the output 
stage 

I-TD_A_4_09_2--1f---1f-...J }.'" 

Pd = Vs· Is max Power drained from the supply 

Total power dissipation 

Ptot must not exceed the Absolute Maximum Ratings of 800 mW, at Tamb = 55°C. 
Otherwise the maximum operating ambient temperature can be fixed by: 

Tamb max= Tj max - Rth j-amb Ptot 

Example: 
Vc = 18V; 10 = 10 mA (fixed by means of Rext= 5.6 Kn); Vout min= 2V; 
Tj max= 150°C; Vo = 2V; Vs = 5.5V. 

Applying the previous formulae, it follows that: R ~ 120n; Pd out= 0.532W; 
Ptot = 0.686W; Tamb max~ 68°C. 
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LINEAR INTEGRATED CIRCUIT 

VISlor\l I F SYSTEM WITH AFC 

• HIGH GAIN-HIGH STABILITY 
• VERY LOW INTERMODULATION PRODUCTS 
• MINIMUM DIFFERENTIAL ERROR 
• CONSTANT INPUT IMPEDANCE INDEPENDENT OF AGC 
• FAST AGC GATING-ACTION, LARGELY INDEPENDENT OF PULSE SHAPE AND AMPLITUDE 
• ADJUSTABLE WHITE LEVEL 
• LARGE AFC OUTPUT CURRENT SWING (PUSH-PULL OUTPUT) 
• SWITCHABLE AFC 

The TDA4420 is a monolithic integrated circuit in 18 lead dual in-line plastic package. The functions in· 
corporated are: 

gain controlled vision I F amplifier 
video demodulator controlled by picture carrier 
AGC detector with gating facility 
AGC amplifier for tuner drive with variable delay 
phase comparator for AFC current generation 
electronic AFC switch, controlled by a DC threshold detector 
thermally compensated push-pull AFC output stage. 

ABSOLUTE MAXIMUM RATINGS 

Vs 
V5 
113 , 114 
Ptot 
Tstg , Tj 

Supply voltage (pin 15) 
Voltage at pin 5 
Video DC output current 
Total power dissipation at Tamb ,;;; 70°C 
Storage and junction temperature 

ORDERING NUMBER: TDA 4420 

MECHANICAL DATA 

6/82 
830 

15 V 
15 V 
5 mA 
1 W 

-40 to 150°C 

Dimensions in mm 



CONNECTION DIAGRAM (top view) 

BLOCK DIAGRAM 

fROM 
TUNER 

INPUT 

BIAS 
DECOUPLING 

GROUND 

AGe TIME 
CONSTANT 

TUNER AGe 
OUTPUT 

TUNER AGe 
DELAY 

FlVBACK 
PULSE INPUT 

CARRIER 
TUNING 

AFC 
TUNING 

,. 
17 

16 

15 

,. 
13 

12 

" 
lOP 

$-1,026 

_J'<J""-_ f o =38.9MHz 
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TEST CIRCUIT 

3.3nF 

Vi 
18 

AGe 
Threshold 
Control 

TDA4420 

White 
level 

Note: (*) C", 1.5 pF (pin and lead capacitance). 

THERMAL DATA 

Rth j-amb Thermal resistance junction-ambient 

14 j£OS.i 
VIDEO 
OUTPUTS 

max 80 °C/W 

ELECTRICAL CHARACTERISTICS (Refer to the test circuit; Vs = 12V, fo = 38.9 MHz; 
PI = 2.5 Kn; pin 7 connected to GND; P2 adjusted for V13= 3.3Vpp; AFC off; Tamb = 25°C unless 
otherwise specified) 

Parameter Test conditions 

DC CHARACTERISTICS 

Vs Supply voltage range (pin 15) 10 12 15 V 

Is Supply current (pin 15) 52 mA 

V I4 Video output DC voltage V 13~ 5.5V (1) 5.6 V 

V I3 Video output DC voltage pin 12 open (1) 4.5 V 

pin 12 grounded (1) 7 V 

V13 Peak black clamping level at 1.75 1.9 2.15 V 
negative video output 

113 Output DC current (pin 13) Vs~15V VI3~ 8V 1.6 mA 

19,110 DC control current for AFC off 150 300 /LA 
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ELECTRICAL CHARACTER ISTICS (continued) 

Parameter Test conditions 

AC CHARACTERISTICS 

IS Available tuner AGC current (2) 10 mA 

V 7 AGC gating pulse input peak f pulse = 15625 Hz (3) -1.5 -3 -5 V 
voltage 

Vo Peak to peak video output V13= 5.5V (4), (5) 3.3 V 
signal (pin 13) 

V13= 6.4V (4), (5) 4.2 V 

I1Vj AGC range (6) 50 60 dB 

B Frequency response (-3 dB) (4) 8 10 MHz 

Vj I nput sensitivity (7), (8) 100 150 200 IN 

V 13, V14 Video carrier and video carrier Vj=30dB fo = 38.9 MHz 30 mV 
2nd harmonic leakage at video (4) 2 fo= 77.8 MHz 50 mV 
output 

V 14 Sound I F at positive video (4), (9) 30 mV 
output (5.5 MHz) 

d Differential distortion of Vj=30dB 
negative video output signal (standard staircase modulating 3 % 

signal) 

dim Intermodulation product at (4), (10) -50 dB 
video outputs (1.07 MHz) 

R j I nput resistance between pins 1.4 Kn 
1 and 18 

(4) 
Cj Input capacitance between pins 2 pF 

1 and 18 

V 16 AFC voltage range (11) 1 V s-1.5 V 

116 Maximum available AFC current (12) ±3 mA 

111 16 AFC slope (13) ±0.01 mA --
""""lIt KHz 

Notes: 
(1) V 13 and V 14 are simultaneously adjustable by means of the resistance connected between pin 12 and ground (P 21. 
(2) t,vi = +60 dB (see note 7); fm = 100 KHz; m = 0.82. 

(3) Input at pin 7 through C8. 
(4) The input voltage Vj can have any value within the AGC range. 

(5) P2 adjusted for V 13= 5.5V or V 13= 6.4V; f m= 100 KHz; m = 0.82. 

(6) t:,v 0 = 1 dB; f m= 100 KHz; m = 0.82. 
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(7) The measured amplitude is assumed as 0 dB reference level of Vi that is the rms value of the unmodulated video 
carrier (modulation down). 

(8) P2 is adjusted in order to have V 13= 3Vpp at Vi = 4 mV, then the sensitivity is obtained as the minimum input 
voltage that maintains this output level. f m= 100 KHz; m = 82%. 

(9) fo= 38.9 MHz (video carrier); fa = 33.4 MHz (sound carrier); the amplitude of the sound carrier is 30 dB below the 
amplitude of the video carrier. 

(10) Vi at fo = 38.9 MHz (video carrier); fa = 33.4 MHz, 6 dB below Vi (sound carrier); fb = 34.47 MHz, 24 dB below 
Vi (Chroma subcarrier). 

(11) Vi = 40 dB; Rs = R6 = 5.1 KU;AFC on; fo = 39.9 MHz; fo = 37.9 MHz. 
(12) Vi = 40 dB; fo = 39.2 MHz; AFC on; V 16= 6V. 
(13) Vi = 40 dB; fo = 38.9 MHz; f2 = 39.2 MHz; AFC on; V 16= 6V. 

Fig. 1 - Set-up for measurement of dim 

VIDEO CARRIER INPUT LEVFL: a dB 
CHROMA CARRIER INPUT LEVEL-6dB ~--... " 
SOUND CARRIER INPUT LEVEL: -24dB 

Fig.2 ... Set-up for measurement of t;vo 
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APPLICATION INFORMATION 

Fiq. 3-- Application circuit 

S80n 

10nF lOOn. 

5- 4031/2 

* RI; R2; ChI, depend from the SAWF characteristics 

Fig. 4 - TV Signal identification circuit 

R1 

LS HS 

\~1 
i 

47nF 

·~----tll-----I 

TV signal identification circu it: 

The suggested application circuit is shown in fig. 4. 
The passive components are chosen as follows: 

~-----o Identif. out 

Digital AFC out 
(TDA 4433 only) 

Digital AFC oul 
(TDA4431and 
TOA 4433) 

5-4032 

Rl and R2 : these define the AFC response slope. For Rl = R2 = 5.1 Kn, the typical slope is 750/11 
KHz/V (with AFC output unloaded). 

: switches between low slope (LS) and high slope (HS). The high slope is typically 88/11 
KHz/V. 
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APPLICATION INFORMATION (continued) 

R3 and R4 : the ratio (R 3 + R4 )/R 3 defines the digital AFC width (of) calculated from the linear AFC 
width (2M). With Vs = 12V, the relation is: 

of = 0.036 (26f) . R3;3 R4 

RTl : by means of this trimmer it is possible to align the linear tuning with the digital one, at the 
same frequency. The typical relation is: 

with R3 = 3.3 Kn, Ra can be a fixed resistor of 110 Kn. 

To make better sensitivity adjustment of trimmer RTZ , it is necessary to use only a weak signal at the 
"nt"nn~ Th" "irl",.. infnrm~tinn mlJ<t h" ~ hlack !"licturp. or a field of small white Doints on a black field. 
Furthermore, the action of the syncs separator must be as quick as possible. 
In receivers with automatic program search, Sl should be in the HS position and then the components 
Sl, R 1 and R2 can be omitted completely. 

Fig.5 - Linear and digital AFC characteristics (TDA 4420 and TDA 4431) 

Vout pin 16 
TDA 4420(AFCout) 
Low Slope 

Vout pin 2 
lOA 4431 

5-4033 

2i1t 

I > .. 
ci 

>..., 
M 

> 
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LINEAR INTEGRATED CIRCUITS 

TV SIGNAL IDENTIFICATION CIRCUIT AND AFC INTERFACE 
The TDA4431 and the TDA4433 are monolithic integrated circuits in a 14 lead dual-in-line plastic 
package. They integrate the following functions: 

- TV signal identificator-Sync.separator - Threshold detector - Digital Interface - Voltage regulator 

They are intended for use in Electronic Program Memory tuning systems. the TDA4431 in conjunction 
with M193B1, while the TDA4433 with M293B1. The circuits features are: 

Identification of true TV stations only. 
Low impedance output of the identification signal. 
Digital control signal for automatic search and AFC operation. 
Thermal compensation of the voltage regulator. 

ABSOLUTE MAXIMUM RATINGS 

Vs 
V3 
V13 
12 
16 ; 12 
110 
III 
112 
Ptot 

T stg' Tj 

Supply voltage (pin 1) 
Voltage at pin 3 
Voltage at pin 13 
Pin 2 current (TDA4431 ) 
Pin 6 and pin 2 current (TDA4433) 
Pin 10 current 
Pin 11 current 
Pin 12 current 
Total power dissipation at Tamb ,,;; 70°C 
Storage and junction temperature 

ORDERING NUMBERS: TDA 4431 
TDA 4433 

MECHANICAL DATA 

I ~ 

~::::::l 
837 

16 V 
16 V 

-5 to +6 V 
± 1 mA 

1 mA 
2 mA 
2 mA 

±2 mA 
800 mW 

-40 to 150 °C 

Dimensions in mm 
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CONNECTION AND BLOCK DIAGRAM (TDA4431) 
(Top view) 

REGULATED VOLTAGE 
OUTPUT 

r------------------------------{4,)-----------~ 

V, OND 

OUTPUT '13 VIDEO SIGNAL 

~~~\~~~TAfl INPUT 

Afe "5" 
3 " 

H FLYBACK 
CURVE INPUT INPUT 

VIDEO 
STABILIZED SENS!TIVITY SIGNAL 
VOLTAGE OUT CONTROL 

IDENTIFICATION 
W 

IDENTIFICATION 
TIME CONSTANT SIGNAL OUTPUT 

N,C N.C. SENSITIVITY 
CONTROL 

N,C N.C 

CONNECTION AND BLOCK DIAGRAM (TDA4433) 
(Top view) 

V, 14 OND 

OUTPUT A 13 VIDEO SIGN"AL 

~~~I~~:TA:fl INPUT 

AFe "S" 

" 
H FLVBACK 

CURVE INPUT INPUT 

STABILIZED SENSITIVITY 
VOLTAGE OUT CONTROL 

IDENTifiCATION 10 IDENTIFICATION 
TIME CONSTANT SIGNAL OUTPUT 

OUTPUT B N.C. SENSITIVITY 
CONTROL 

N C, N.C 

I 

~ 

IDENTIFICATION 
SIGNAL OUTPUT 

REGULATED VOLTAGE 
OUTPUT 

BUFFER -----l­
STAGE 

14 

L-________________________ ~1D)}---------------------~ 

LOENT1FICATION ..... 
SIGNAL OUTPUT 5-4046/1 

* Open collector outputs 
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TEST CIRCUIT 

Jl 

Oor3V(OC1 

O----A~b 

Hor'8_,b_a_'k_' " __ 6,,-,9 

o or3V(DC) 
O~---, 

: r:-u7 B 

) 
Digital AFC L---+J 0\ (*'r outTOA4433 HL lout A 

: L dl-'N
_
F
'-_-+--i_O+VS"'12 V 'o,,3B.9MHz 

.------'-----',,---'--.;;, ~L-.4--o D,gltal AFC r" 
r out TDA 44311: 

(no ident.) : 

i--o-----oldentlf. out HL 
t:::..;~---T---':';'----T-...J I (ld;nU 

TDA4431133 

SI A: Static tests 
B : Functional tests 

S2 A : DC or pulses width 
B : Functional tests 

PI Digital AFC perfect tuning 
P 2 Sensitivity control 

THERMAL DATA 

Rth j-amb Thermal resistance junction-ambient max 100 °C/W 

ELECTRICAL CHARACTERISTICS (refer to the test circuit; Vs 

otherwise specified) 

12V, Tamb = 25°C, unless 

Parameter Test conditions Min. Typ. Max. Unit 

Vs Supply voltage range (pin 1 ) 10.8 14.5 V 

Is Supply current (pin 1) V s =14.5V 30 mA 

V 2 Output voltage: low ftuning < fo 0.8 V 

medium ftunin£ = fo 
Vs = 10.8 to 14.5 5.5 8.5 V 

high (TDA4431) ftuning > fo Vs-0.5 V 

V 2 Output voltage ftuning < fo 12 = lmA Vs-0.5 V 

ftuning == fo 0.8 V 

(TDA4433) ftuning > fo 0.8 V 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions Min. Typ. Max. Unit 

V6 Output voltage ftuning < fo 16 = lmA 0.8 V 

ftuning = fo 16= lmA 0.8 V 

(TDA4433) ftuning > fo Vs-0.5 V 

12 Output cu rrent ± 25 IJ-A 
(TDA4431) 

V3 I nput voltage range 4 8 V 

V 3U Upper threshold voltage V 4-25 V 4 V 4+25 mV 
(see fig. 2) 

V 3L Lower threshold voltage V 4-425 V 4-400 V 4-375 mV 
(see fig. 2) 

R3 I nput resistance V3 = V 4 1.4 Mn 

V 4 Regulated voltage 14 = lmA 6.6 V 

14 Output current 1 mA 

R4 Output differential resistance 60 n 

f:..V 4 
Regulated voltage thermal drift -- ±2 mVrc' 

f:..Ts 

VlO Identification no identification 110 = lmA Vs-l.3 V 
output 
voltage identification 20 mV 

RIO Output resistance 100 n 

V 12 Switch off threshold voltage 1 V 

112 Input flyback current 0.5 1.5 mA 

R12 Input resistance V 12 = 3V 10 Kn 

lfly Flyback pulse duration 10 17 }.lsec. 

t Time delay between leading 0 3.5 J.l sec. 
edges of flyback pulse and 
sync. pulse 

Vl3 Video input signal 
(peak to peak) 2.5 4.5 V 

Vl3 Sync. pulse amplitude 0.52 V 
(above black level) 

Rl3 I nput resistance 1.5 Kn 
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Fig. 1 - Medium output Vol­
tage Vs. Supply voltage. 

" MEDIUM ", 

;-

-

,/ 

/' 

/' 

I nput Voltage 
(V3) 

V3> V 4 

/' 

V 4 -0.4V < V3 < V 4 

V3 < V 4 -O·4V 

"" V 

V-
M~ 

('_31,7 

V 
/' /' 

.....-v 
.....-V 

/' 

14 'Is (v) 

TDA4431 

Output voltage 
(V2) 

Low level 

Medium level 

High level 

Fig. 2 - Digital AFC thre­
shold voltage vs. frequency. 

• 25m'" 

"t.-O.4V.Z5mv 

Output voltage 
(V2) 

High level 

Low level 

Low level 

TDA4433 

Output voltage 
(V6) 

Low level 

Low level 

High level 

APPLICATION INFORMATION (refer to the block diagram) 

TV signal identification circuit: 

The circuit recognizes only TV signals by checking 'Iogically during one line the coincidence between 
the horizontal flyback pulse and the pulse detected by a sync. separator. 
The signal identification is carried out by charging the capacitor connected to pin 5; when the capacitor 
voltage overcomes a fixed threshold voltage, a Schmitt trigger switches and enables the AFC control. If 
a TV signal is recognized, the capacitor is slightly charged every line and its voltage reaches the threshold 
after a number of line which is defined by the value of the capacitor itself. The sensitivity of the iden­
tification circuit, hence the number of lines required to charge the capacitor, can be adjusted by means 
of the resistor connected between pin 11 and ground. 
When the identification has been made, a signal (level L) is available at pin 10. 
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Threshold circuit: 

The circuit detects 3 ranges of AFC voltage and in combination with the TV signal identification circuit 
drives the electronic switches. 
With a correct TV signal, the output levels corresponding to the 3 ranges are: 

TDA4431 TDA4433 

(V 2 ) 
(V 2 ) (V 6 ) 

fa - Ii f L H L 

fa M L L 

fa + Ii f H L H 

Note that the output levels are different for the two devices. 

L ~ Low level 
M ~ Medium level 
H ~ High level 

The TOA4431 provides three output levels: low (L), medium (M) and high (H). The output at pin 2 
remains at medium level if no video signal is applied at the input or if a video signal is applied but is not 
identified as a true TV signal. 

The TOA 4433 has two separate outputs which can have only two states, high (H) or low (L). The out­
puts at pin 2 and at pin 6 remain at a low level with no video signal input or with a video signal not 
identified as a true TV signal. Both pin 2 and pin 6 are open collector outputs and must be pulled.,up 
to the positive supply voltage by external resistors. 

Voltage Regulator 

The circuit can deliver 1 mA and it can be used as. Of A converter reference to supply fine tuning voltage. 

Fig. 3 - Application circuit 

LS HS 

Pos. video out 

842 

~----c ldentif. out 

Po, 
Ily. in 

Digital AFC out 
(TDA 4433 only) 

Digital AFC out 
(TDA4 431 and 
TOA 4433) 

5-403211 



The passive components should be chosen as follows: 

R 1 and R2 : these define the AFC response slope. For R 1 = R 2 = 5.1 KQ, the typical slope is 750/11 
KHz/V (with AFC output unloaded). 

Sl : switches between low slope (LS) and high slope (HS). The high slope is typically 88/11 
KHz/V. 

R3 and R4 : the ratio (R3 + R4)/R 3 defines the digital AFC width (of) calculated from the linear 
AFC width (26f). With V 5 = 12V, the relation is: 

Df = 0.036 (26f) 

RT 1 : by means of this trimmer it is possible to align the linear tuning with the digital one, 
at the same frequency. The typical relation is: 

with R3 = 3.3KQ, Ra can be a fixed resistor of 11 OKQ. 

RT2 : by means of this trimmer it is possible to choose the better sensitivity. It is possible to 
put a fixed resistor at pin 11 in the range of 68 Kn to 100 Kn. 

To make a better sensitivity adjustment of trimmer RT2 , it is necessary to use only a weak signal at the 
antenna. The video information must be a black picture or a field of small white points on a black field. 
Furthermore, the action of the syncs separator must be as quick as possible. 
In receivers with automatic program search, Sl should be in the HS position and then the components 
Sl, R 1 and R2 can be omitted completely. 

Fig. 4 - Linear and digital AFC 

Vout pin 16 
TOA 4420(AFCou!) 
Low Slope 

VOUI pin 2 A 

TOA 4431 

5-4033 

2" f 
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EPM SYSTEM CONFIGURATIONS 

1) For 16 channels 

1
M 193 

'-
__ T_D_A __ 4_43_1 __ ~--------------~~,-___ M __ 19_3_A __ ~ _ M 193 C 

2) For 32 channels 

'--__ T_D_A_4_4_33 __ ~~-----------~--~~ ____ M_2_9_3 ____ ~ 
3; With microprocessor 

TDA 4433 11 P 
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LINEAR INTEGRATED CIRCUIT 

MULTIFUNCTION SYSTEM FOR TAPE PLAYERS 

The TDA 7270S is a multifunction monolithic integrated circuit in a 16-lead dual in-line plastic package 
specially designed for use in car radios cassette players, but suitable for all applications requiring tape 
playback. 
It has the following functions: 

Motor speed regulator 
Automatic stop 
Manual stop 
Pause 
Cassette ejection 
Radio - Playback automatic switching. 

The circuit incorporates also: 

Thermal protection 
- Short circuit protection to ground (all the pins) 

ABSOLUTE MAXIMUM RATINGS 

Vs 
11 
15 
Ptot 

T stg ;Tj 

Supply voltage 
Sink peak current at pin 1 
Sink peak current at pin 5 
Power dissipation at Tamb ';;; 80°C 
Storage and junction temperature 

ORDERING NUMBER: TDA 7270 S 

MECHANICAL DATA 

845 

20 
2 
2 
1 

-40 to 150 

V 
A 
A 
W 

°C 

Dimensions in mm 

6/82 



CONNECTION DIAGRAM 
(top view) 

BLOCK DIAGRAM 

MOTOR 
S~EED 
REG. 

CASS, SWITCH 4 

RELAY 
DRIVER 

AUT. STOP 

EJECTION 

Vs 

16 

15 

14 

13 

GND 
12 

11 

10 

5- 321" 

~~----------------~ 

+V5 9 

LSJ: C~~Sl RELAY 
( 1A MAX) , 

RELAV 
(150mA MAX) 

ROTARY 
SWITCH 
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TEST CIRCUIT 

tV5~ 

THERMAL DATA 

Rth j-amb 
Rth Hoase 

Thermal resistance junction-ambient 
Thermal resistance junction-pins 

lOKfi 

A'08 
s, 

J.~ 

15 Jl 

max 
max 

70 
15 

°C/W 
°C/W 

ELECTRICAL CHARACTERISTICS (Refer to the test circuit; Tamb = 25°C; Vs = 14V; 57 at 
B, unless otherwise specified) 

Parameter Test conditions Min. Typ. Max. Unit 

Vs Supply voltage 6 18 V 

Id Quiescent drain current Automatic stoP-S3 at B 5 10 
S4 at B 

mA 

Pause - S3 at A; S4 at A 9 15 

Is Maximum output current 150 mA 
for relay driving 

Tsd Thermal shut-down case Ptot ~ 1W 105 125 °C 
temperature ( I'N ref ~ -5%) 

Vref 
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ELECTRICAL CHARACTERISTICS (continued) 

Parameter Test conditions 

MOTOR SPEED CONTROL 

IMS Starting current {pin 1) 1 A 

V ref Reference voltage (pin 2-3) IM= 100 mA 1.15 1.25 1.35 V 

/l,V ref //1, V IM= 100 mA 0.1 0.4 %/V 
V ref S V 5 = 8 to 18V 

/l,Vr~//I,IM IM= 50 to 400 mA 0.01 0.03 %/mA 
V ref 

/l,V ref //1, T IM= 100 mA 0.01 %/oC 
V ref Tamb= -20 to 700C 

V2 Operating voltage IM= 100mA /I, V ref = -5% V 
V ref 

2.4 

K Reflection coeff.{K= 1M/IT 
see fig. 12) 

IM= 100mA 18 20 22 -

~//I,V IM= 100mA 0.3 1 %/V 
K 5 V 5= 8V to 18V 

~//I,IM I M= 50 to 400 mA 0.005 0.02 %/mA 
K 

~//I,T IM= 100mA 0.01 %/"C 
K T amb= -20 to 700 C 

PAUSE 

13 Current consumption S4 at A 1.4 mA 

V S- 1 S4 at A 0.2 V 

EJECTION 

17 S2 in A 20 fJ.A 

Vs-s Saturation voltage I s =100mA 2.1 3 V 

Vs Satu ration voltage Is-s= 1.5A 2.2 3 V 

V 4 (Pause condition) Sl at A S3 at A S4 at A 6 V 

V 4 (Radio) Sl at A S3 at B S4 at B 6 9 V 

V 4 (Tape) Sl at A S3 at A S4 at B 1.7 V 

Ro Output impedance at pin 4 S3 at B 16 22 Kn 

AUTOMATIC STOP 

V S- 1 Saturation voltage Sl at B S2 at B S3 at B 1 fJ.A 

16 Minimum current to avoid Sl at C 1 fJ.A 
stop 

17_S Load current for delay circu it 16= 0 S7 at A S2 at B 10.5 15 19.5 fJ.A 
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Fig. 1 - Reference voltage 
vs. supply voltage. 
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Fig. 2 - Reference voltage 
vs. motor current. 
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vs. ambient temperature. 
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APPLICATION INFORMATION 

The TDA 7270S incorporates four different functional blocks: 

1) Motor speed contro I. 
2) Autostop circuit. 
3) Radio/Playback switching 
4) Relay driver. 

The motor speed control is a conventional circuit providing correction for the internal losses of the 
motor. Fig. 9 shows the external circuit. 
The values of RT, Rs and RK determine the regulation characteristics and motor speed. 

RT = K· RM 

where K = the IC regulator reflection coefficient and RM = motor internal resistance. 
The following condition must be always satisfied 

Rs < 4 RT 

Fig.9 

S-4358 

The voltage applied across the motor is given by 

RT 
VS - 1 = V ref [1 + ~ ( 1) _RK 1 1 + -K + 

Rs 

and this is proportional to RK which therefore adjusts the speed. 
The voltage between pin 2 and the supply must not fall below 0.3V and so 

RT RT 
[V ref min (~s ) + 1M min (---.-) 1 > 0.3V 

Kmax 

The "pause" condition corresponds to V 3 < 50 mV; in this condition the motor will stop (V 1-8 < 0.2V), 
the capacitor C2 on the autostop circuit (see below) will no longer be charged and the pin 4 (cassette/ 
radio switch output) will be pulled high. 
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APPLICATION INFORMATION (continued) 

The autostop circuit is shown in fig. 10. 
In normal operation the capacitor C2 (22 }.IF) is slowly charged by a constant current drawn by pin 7 of 
15 }.lA, and each time the pulser (a switch on the cassette take-up speed shaft) closes, C2 is discharged. 
If the cassette stops, and the pulse stops, the voltage on pin 7 falls. 
This switches the power amplifier state and pin 5 goes low. Pin 5 can be used for one of two purposes: 

1} to drive a stop warning light connected from pin 5 supply Vs. 
2} to actuate a solenoid wired eitherto ground (to release the cassette) or to supply (to eject the cassette). 

The pause and/or cassette/radio switching shown in fig. 11 has an input/output on pin 4. 
If pin 4 is not used it should be grounded. 

Fig. 11 
This pin has the following logic. 

Cass IN Pause Pin 4 Function 

Open Open >6V motor off/radio on 

Open Close >6V motor off/radio on 

Close Open < 1.7V motor on/casso on 

Close Close >6V pause/radio on 

Fig. 12 - Application circuit 
+vso--~----~-----~~,..-' 

C2 

.--1--1-: ---+-----:::~~}_---­
Ego 

RM 

R2 

R1 

'I 
EJECTION 

il]R5 

T 
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DESCRIPTION OF OPERATION (Refer to fig. 12) 
When the cassette is introduced the switch T 2 closes, the motor start to turn and the rotary switch 
generates the pulses which keep the levels of pin 5 and pin 7 high. A relay between pin 5 and ground 
holds the cassette. If there are no pulses at pin 6 (because tape stopped) or if the ejection switch T I is 
closed, the voltages at pin 5 and pin 7 drop; the relay is thus de-energized and the cassette ejected; as 
soon as the cassette is ejected, the switch T 2 opens and the motor stops. The capacitor at pin 7 dis· 
charges allowing the system to start again when another cassette is inserted. In other types of mechanical 
systems the cassette is ejected by energizing a relay; in this case the relay must be connected between 
pin 5 and the supply; the sequence of operations is then the same as described above. If the pause switch 
T 3 is closed, the motor stops even though there are no pulses at pin 6, the voltage levels at pins 7 and 
5 remain high so the cassette is not ejected and the motor is ready to start again as soon as the pause key 
is released. A voltage for driving the radio-tape switching is available at pin 4. This voltage level is high 
(> 6V) with stopped motor and is low « 1.7V) with running motor. 

APPLICATION SUGGESTION (See figure 12) 

Recommended Larger than Smaller than Allowed range 
Component value Purpose recommended recommended 

value value Min. Max. 

RI 10Kn Limits current Delayed ejection. High driving 0 100Kn 
from pin 7 Possibility that current at pin 7 

ejection does not 
work 

R2 560 Kn By rotary switch Undesired Possibility of 100Kn 2Mn 
it produces pulses operation of audio interference 
which disable the automatic switch spikes 
automatic stop 

R3 10Kn Limits the motor Reference voltage Higher motor 1Kn 47Kn 
current during variation current during 
pause (T 3 closed) pause (T 3 closed) 

with delayed stop 
of motor 

R4 2.2 Kn Fixes voltage of Voltage at pin 4 Voltage at pin 4 1.5Kn 2.7Kn 
pin 4 du ring pause increases decreases. Radio-
and playback Playback switching 

could not work 

Rs 560Kn Compensates for Limited Necessity to 100Kn 00 

cu rrent loss compensation increase C I and 
between pin 6 decrease R2 
and ground 

R6 1 Mn Compensates for Limited Possibility that 560Kn 00 

current loss compensation automatic stop 
between pin 7 and will not work 
grou nd. Also 
reduces recovery 
time 

RT K-R M Compensates for Danger of Poor speed See note 
(typical values) voltage drops at oscillations regu lation versus on next page 

motor terminals l'>IM 
vs.l'> 1M 
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APPLICATION SUGGESTION (continued) 

Recommended Larger than Smaller than Allowed range 
Component value 

Purpose recommen",ded recommended 
value value Min. Max. 

Rs Fixes the current Danger of I mpossibil ity to 
4 RT value in RT and saturation of non obtain a low motor 

and RK for IM= 0 inverting input of speed 

SeeNote(*) regulator (pin 2). 
Considerable speed 
variation for small 
variation cif R K 

RK Fixes the Wide speed Limited speed 
See Note (*) requested V 8 -1 variation versus variation versus 

'" RK '" RK 

C1 0.1 J-LF DC isolati on Electrolytic Undesired 0.047 
capacitors cannot automatic stop J-LF 
be used 

I 

C2 22 J-LF I ntegrates the High recovery time Low recovery time. 
pulses of the rotary Undesired 3.3 J-LF 

switch automatic stop 

C3 10J-LF By pass Wow and flutter I nstability at low 
5J-LF 22 J-LF 

problems temperature 

Rotary 20 Hz Keeps automatic Possibility of audio Necessity to increase 
switch stop off interference spikes C1 and C2 

frequency 

NOTE (*): 
RT 1 RK 

V 8-1 = V ref [1 + -- (1 + -K ) + -R- j from wh ich it can be seen that V 8-1 varies I inearly with R K . 
Rs 5 

The voltage between pin 2 and the supply must not fall below 0.5V, so the following expression must be verified 
RT RT 

[Vrefmin (R-)+IMmin (-K--)j > 0.3V 
5 max 

During the pause, the voltage between pin 3 and ground must be lower than 1.3V. 

Fig. 13 - Speed variation Fig. 14 - Speed variation Fig. 15 - Speed variation 
vs. supply voltage VS. motor current vs. ambient temperature 

n ~ n On 7 (rpm) (rpm) --;;- (rpm) 

~:100mA 
(O,.) Vs ,,14V 

co,.) 
Vs =14V 

("t.) 

IM,,100mA 

2100 '5 2100 +5 2100 +5 

2000 2000 
f.....- 2000 r- I-

1900 1900 -5 1900 -5 

i 

14 16 16 20 o 20 40 60 60 lOa 120 140 160 IM(mA) -40 -20 0 20 40 60 SO lambC'C) 
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APPLICATION SUGGESTION (continued) 

Fig. 16 - Delay time of the relay driver 
(C2 = 2.2I'F) 

Fig. 17 - Low cost application circuit 

VOLTAGE 

V51 U AT PIN 5 

I . 
5-3898,1 0.5 . , 1.5 t (sec) 

The circuit shown in fig. 17 offers the following functions: 

1) motor speed regulation 
2) automatic stop 
3) autostop warning light 
4) pause. 

The circuit incorporates an additional resistor/diode from pin 3 to pin 5. When the cassette stops, and 
the pulser no longer generates pulses, pin 5 falls to a low level and the stop indicator is on. 
Pin 3 is pulled low through the 1 Kn resistor and the diode, however pin 3 must not be pulled lower 
than 1.3V since this would cause pin 5 to go high again. The current of about 1 mA out of pin 3 causes 
V 3-5 to be about 1.5V. 
In this way the motor remains stopped and pin 5 remains low. 

MOUNTING INSTRUCTIONS 
Fig. 18 - Example of heatsink using PC board 
copper 

Fig. 19 - Example of external heatsink 

cs- 0'00 
~--------65mm-------~ 

Figures 18 and 19 show two ways to make the device dissipate. 
In both cases, Rth = 35°C/W. 
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