




















































































































































































































































































































ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Vss = OV 
Vee = -16V 
Tamb = +25'C 

Characteristic 

Current Consumption Vee 
Supply voltage 

PPM input 
Logic '0' level 
Logic '1' level 

Input pulse width 

Oscillator Timing 
Frequency 

Variation w.r.t. Vee 

Latched binary output 
Logic '0' output voltage 

Output leakage in logic 
'1' state 

Pin 
Min. 

1 3 
1 -12 

3 
-1 
Voe 

1 

2 
15 

5, 6, 7, 8 -1.5 

ML92S/9 

Value 

Typ. Max. 
Units Conditions 

4 5 mA 
-18 V 

0 V 
-6 V 

22To5O I'S 
1 

Tosc= �~� 

150k Hz 
4k Hz Typical TC : 22 nF to Vss, 

1DDkfl to Vee 

1 %/V. 

DV V RL = 3.Dk to VDD 

1 I'A 

�~�r� 
""::::""3V 

-.v 

Fig. 4 Forward and reverse drive of two small DC motors 

PIN FUNCTIONS 
Negative logic: '0' is OV (V ss), '1' is - 12V 
to -18V (V eo) 

1. Veo 
-12V to -18V power supply 

2. Oscillator time constant 
An R-C time constant at this pin defines the internal 

clock frequency. The clock frequency may be varied 
from 15Hz at 150Hz and should be set so that there are 
40 periods in one 'to' transmitter pulse interval. 
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3 .. PPM input 
The output ofthe 'front end' amplifier is connected 

to this pin; the signal must consist of a normal logic '1' 
level with pulses to logic '0' corresponding to the PPM 
pulses from the transmitter. 

4. Vss 
OV (ground) 

5-8. A,a.C.D 
Four open-drain high power transistors give a binary 

coded latched output of the last valid code received. 



ML928/9 

Latched binary outputs 

Transmitter 
Code ML928 ML929 

EDCBA DCBA DCBA 

o 0 0 0 0 000 0 
o 0 0 0 1 o 0 0 1 
00010 001 0 
00011 o 0 1 1 
00100 o 1 0 0 
o 0 1 0 1 o 1 0 1 
00110 o 1 1 0 
o 0 1 1 1 o 1 1 1 
o 1 000 1 0 0 0 No change 
o 1 0 0 1 1 0 0 1 
o 1 010 1 0 1 0 
o 1 0 1 1 1 0 1 1 
o 1 100 1 100 
o 1 1 0 1 1 1 0 1 
o 1 1 1 0 1 1 1 0 
o 1 1 1 1 1 1 1 1 
1 000 0 o 0 0 0 
1 0 0 0 1 o 0 0 1 
10010 001 0 
1 0 0 1 1 o 0 1 1 
1 0 1 0 0 o 1 0 0 
1 0 1 0 1 o 1 0 1 
1 0 1 1 0 No change o 1 1 0 
1 0 1 1 1 o 1 1 1 
1 1 0 0 0 1 0 0 0 
1 1 0 0 1 1 0 0 1 
1 1 0 1 0 1 0 1 0 
1 1 0 1 1 1 0 1 1 
1 1 1 0 0 1 1 0 0 
1 1 1 0 1 1 1 0 1 
1 1 1 1 0 1 1 1 0 
1 1 1 1 1 1 1 1 1 

Table 1 Response to SL490 codes 

680 

+16IJo-+-4-~ __ sJ: 

Fig. 5 Direct drive of LEOs 

ABSOLUTE MAXIMUM RATINGS 

Voo supply and inputs w.r.t. Vss 
Storage temperature 
Operating temperature ambient 

+O.3V to -25V 
-55'C to + 1 25'C 
-10'C to +65'C 
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SL470 
BCDT01 OF10 DECODER/VARICAP DRIVER 

FEATURES 

• Up To 10 Programmes 
• Direct Varicap Voltage Selection 
• TIL Level Compatible Inputs 
• May be Directly Driven by ML920 

Series Receivers 

• Low Component Count 
• Low Cost 
• Can Be Used To Drive Indicators 

QUICK REFERENCE DATA 

• Power supply 33V 3mA 
• lout of 10 outputs selected high 
• Output drive 2mA 
• Input 4 Bit BCD, TIL compatible 

0(23 ) C(22) 8(21) A(20) alP (high) 

0 0 0 0 1 
0 0 0 1 2 
0 0 1 0 3 
0 0 1 1 4 
0 1 0 0 5 
0 1 0 1 6 
0 1 1 0 7 
0 1 1 1 8 
1 0 0 0 9 
1 0 0 1 10 

Table 1 Decode table 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb = 25°C 
Vee = 33V 

Characteristic Pin 
Min. 

Operating supply voltage 11 30 
Supply current 11 
Selected output level 2-6,12-16 
Unselected output 

levels 2-6,12-16 0.5 
Input high state 7-10 1.7 
Input low state 7-10 -0.3 
Input current 7-10 

ov , IBPO/PS 

DIP 6 1 15P O/P4 

O/P7 3 14PO/P3 

O/PS • SL470 " PO/P2 

DIPS 5 12PO/Pl 

DIP 10 G npvC( 
lira J IOPI/PA 

IIPC B 9bl/PB DP16 

Fig. 1 Pm connections 

----~I------------------~11vcc 

+ DC ~I~O/p 
ii~1 

EiCii~2 

C~3 

c~: C~4 

C~5 

C~8 

C~7 
B~ 

ov'--' ----l' 

6~~8 
-.~ 

O~9 

O~10 

Fig, 2 Logic diagram 

Value 
Units Conditions 

Typ, Max. 

36 V 
3 6 rnA O/Ps unloaded 

Vce - 1.5 Vcc-3.5 V lOUT = 2mA 

V 100k load to OV 
5 V 
+0.4 V 

1.5 mA V;n = 1.7V 
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Ml920 
ML922 
ML923 
ML928 
ML929 

3·9k 

SL470 

9 10 11 12 13 

3·. 
k 

.33V 
!VAFUCAP SUPPL.V} 

Fig.3 Typical application circuit for 8 programmes 

7 SEG DRIVER 

I 
AMP I RX SELECTOR 

I 
I 

1;0 

VARICAP 
CONTROL Lise• go I 

'invertersmayberequir&c!insomeappilcalions 

LOCAL TX 

Fig. 4 Complete remote control system 

ABSOLUTE MAXIMUM RATINGS 

Storage temperature 
Operating temperature 
Supply voltage 
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-55°C to +125°C 
_10°C to +65°C 

36V 



SL480 
INFRA-RED PULSE PRE-AMPLIFIER 

The SL480 is a bipolar integrated circuit containing 
three amplifier stages. Its output is directly compatible 
with the M L920 range of remote control receiver 
circuits. It is packaged in an 8-lead plastic package. The 
gain of the amplifier stages may be adjusted to suit the 
application. The input impedance is approximately 20 Mil. 

FEATURES 

• Minimum Component Solution to Infra­
Red Detection 

• Adjustable Gain 
• Directly Compatible With Plessey ML920 

Range of Receivers 
• May Be Used As A General Purpose 100 kHz 

Limiting Amplifier 

ABSOLUTE MAXIMUM RATINGS 

Supply,Vcc 
Maximum power dissipation 
Operating temperature range 
Storage temperature range 

INPUT 

T. 

20V 
480mW 

_lOoe to +65°e 
-55°e to +125°e 

OECOUPLING 

Fig. 2 SL480 block diagram 

STAGE 30[CQUPtE rv-ap STAGE 2 DECOUPLE 

OUTPUT 2 SL480 1 ~ STAGE 1 DECOUPLE 

.16V J C P 0'1 

PHOTOOIOOE INPUT [ 4 5 NO I U~tU 

Fig. 1 Pin connections 

OUTPUT 

DPB 
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SL480 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
T.mb = 25°C 
Vcc = +15V 

Characteristic Pin 
Min. 

Operating voltage range 3 12 
Supply current 3 
Open loop gain 4,2 
Input impedance 4 
Output current sink 2 
Internal pullup resistor 2 
Quiescent OIP voltage (low) 2 9 
Pulse output (high) 2 15.5 

OPERATING NOTES 

An external resistor of, typically, 330k 0 between 
pins 4 and 3 provides current for the photo detector 
diode connected across pins 4 and 6. Any voltage 
generated across the diode by incident light is amplified. 

The gain of each stage may be readily adjusted 
by external resistors in series with decoupling cap­
acitors between pins 7, 8 or 1 and ground. For maxi­
mum gain the resistors are dispensed with except at 
pin 8. 

Typical decoupling capacitors are 22nF. The output 
goes high towards Vcc when light is detected. This is 
compatible with the PPM input of the ML920 series of 
remote control receivers. The SL480 is compatible with 
the full 'power supply range of the ML920 series and 
can also be used at a lower supply voltage as long 
as Vcc is common to Vss of the MOS device, i.e. 
common posiiive. 

560 

ov--+-C=l---''--{] 

ADJUST 
GAIN 

COMMON 

SL480 "-___ TO INPUT OF 

ML920 SERIES 

Fig.3 Gain adjustment, common positive 

68, 

Value 
Units Conditions 

Typ. Max. 

18 V 
1.5 4 mA 
100 dB Sum of 3 stage gains 

20 MO 
100 ~A 

50 kO 
11 V At reduced gain 

V No load 

The circuit diagram of the SL480 infra·red pulse ampli· 
fier is shown in Fig.5. Pulses generated by an infra·red 
receiver diode are amplified to a suitable level for direct 
connection to the input of any of the Plessey Semi· 
conductors ML900 series of remote control receiver cir· 
cuits. 

For basic operation, the receiving diode and SL480 in· 
put is biased with a single resistor to the positive supply. 
Any infra·red light reaching the diode generates a leakage 
current which causes a voltage drop across the bias 
resistor. 

The SL480 input stage consists of a compound emitter 
follower (TRl and TR2) which provides a high input impe· 
dance and allows a relatively high diode load resistor as 
well as a voltage drop of around 1.3V between the input 
and the bases of the first amplifier stage (TR6, TR1). 

Transistors TR6 and TRl form a differential amplifier 
which is designed to prevent low frequency or DC input sig· 
nals from reaching subsequent stages of the amplifier. 
Since the bases of transistors TR6 and TRl are internally 
connected by the 6.3k resistor R3, low frequency signals 
are applied to both sides simultaneously causing no 
change in collector current and therefore no output to the 
second stage. Higher frequency signals are amplified 
because TRl base is decoupled externally on pin 1. 

Stage 2 gain is provided by a similar differential ampli· 
fier to stage 1 except that the relatively stable DC input volt· 
age provided by stage 1 output allows the use of a tail resis· 
tor Rll rather than a current source. Decoupling of AC sig· 
nals is provided at pin 8. 

82p 

ABC P 

FigA Compact infra·red receiver 
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'" 
019 
52k 

SL480 

OlP2 

Fig.5 SL480 circuit diagram 

Stage 3 is similar to stage 1, but with an extra current 
mirror (TR24 to TR26) to provide signal inversion at the out· 
put. 

The standing current through the output load resistor 
and thus the output voltage, is set by the current in R15. 
This current willamount to about 100I'A, and give an out· 
put voltage about 5V below the positive rail with a 15V 
supply. '. 

It should be noted that there is a parasitic zener diode of 
about 6V in parallel with the output load resistor R19; this 
diode will be destroyed if the output is shorted to the nega· 
tlve supply rail. Stage 3 decoupling is provided at pin 1. 

With a 15V supply, the input stage will operate with in· 
put voltages ranging from 15 V down to 5V. This will allow 
the device to function satisfactorily in high ambient light 
conditions which produce high leakage currents In the 
receiving diode. A single transistor circuit Is shown in Flg.6, 
which prevents the input voltage to the SL480 changing for 
diode leakage currents up to several milliamps. By careful 
choice of Rand C values, this circuit can be made to give 
extra rejection of low frequency modulation such as that 
produced by incandescent lamps. . 

Under conditions of very high ambient light the circuit 
may show signs of instability. This can be prevented by 
connecting a 2.2k resistor In series with the transistor 
emitter. 

If required, the gain of each stage of the SL480 can be 
set individually by connecting a resistor in series with the 
decoupllng capacitor. A 6k resistor will reduce the stage 
gain to half its full value of about 40dB. Normally it is only 
necessary to reduce the gain of the second stage with 
about 33-56 k. 

If preferred the decoupling components on pins 1, 7 and 
8 can be earthed to the negative supply on pin 6. 

As with any high gain device, care is needed in the lay· 
out of printed circuit boards to prevent instability. All de· 
coupling and input components should be mounted close 
to the SL480. A suitable printed circuit layout for the SL480 
is shown below. 

Decoupling of the power supplies local to the SL480 is 
advisable. A resistor of about 5600hms in series with the 
negative rail and a parallel capacitor of 68microfarads 
being adequate (see Fig.6), 

The decoupling resistor should always be in the nega· 
tive supply as the ML920 series remote control circuits 
have a threshold close to the positive rail, and any voltage 
drop here would reduce the noise immunity. 

OUTPUT 

+ 

CD 

TRl C6 

c'=i= <: -U: 
I] n01 . ~I-C3 

01 ~I SL4809 :;:C2 

Fig.6 Typical infra·red amplifier application with improved 
detector biasing 
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SL490 
REMOTE CONTROL TRANSMITTER 

Plessey Semiconductors have developed and pro­
duced a range of monolithic integrated circuits which 
give a wide variety of remote control facilities. As well 
as ultrasonic or infra red transmission, cable, radio or 
telephone links may also be utilised. Pulse position 
modulation (PPM) is used with or without carrier and 
automatic error detection is also incorporated. Although 
initially designed with TV remote control in mind the 
devices may equally easily be applied for use in radios, 
tuners, tape and record decks, lamps and lighting, toys 
and models, industrial control and monitoring. 

OVAND xxxoo 

OUTPUT I [ r: SELECTION COIXX [ 

c~~;~~ OlOXX [ 

SOURCES OllXX [ 

100XX [ 

-, 
" 

2 " 

3 " 

4 " 
, SL490" 

£ " 

, " 
B " 

9 " 

~ CARRIER TIME CONSTANT 

P STABILISER VOLTAGE 

~ PPM TIME CONSTANT 

~ XXXO'I ,mcnON MATRIX 
XXXIO CURRENT P SINKS 
XXXII 

P,ll"l P SELECTION MATRIX 
lIDXX CURRENT 

101XX The SL490 is an easily extendable, 32 command, 
pulse position modulation transmitter drawing negligible 
standby current. It may be used with the M L920 series 
of remote control receivers. 

b SOURCES 

DP18 

FEATURES 

II Ultrasonic or Infra-red Transmission 
.. Direct Drive for Ultransonic Transducer 
II Direct Drive of Visible LED When Using 

Infra-red 
II Very Low Power Requirements 
II Pulse Position Modulation Gives 

Excellent Immunity From Noise and 
Multipath Reflections 

II Single Pole Key Matrix 
II Switch Resistance Up To 1 kG Tolerated 
II Few External Components 
II Anti-Bounce Circuitry On Chip 

SWITCH 
MA.TRIX 

CURRENT 
SOURCES 

ENCODER 

[ODE 
REGISTER 

Fig. 1 Pin connections 

QUICK REFERENCE DATA 

II Power Supply: 9V, Standby 6f1A 
Operating 8mA 

• Modulation: Pulse Position With or 
Without Carrier 

• Coding: 5 Bit Word Giving a Primary 
Command Set of 32 Commands 

• Key Entry: 8 X 4 Single Pole Key Matrix 
• Date Rate: Selectable 1 Bit/Sec to 

10k Bit/Sec. 
• Carrier Frequency: Selectable OHz (no 

carrier) to 200KHz. 

v[( 

t-~--~---< VREG 

'}OUTPUT 
1 TO TOR 

TIf.4E CONST 

Fig. 2 SL490 transmitter block diagram 
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ELECTRICAL CHARACTERISTICS (see Fig.3) 

164 

Test conditions (unless otherwise stated): 
Tamb = 25'C fe = 40kHz 
Vee = +7Vto+9.5V tl = 18ms 

Value 
Characteristic Pin 

Min. Typ. Max. 

Operating supply current 4 8 16 
Standby supply current 4 30 
Stablised voltage 17 4.3 4.6 4.9 
Output current available 17 1 
Output voltage swing 2,3 1 Vec 
Output current 2,3 5 
External switch resistance 1 
External switch closure time 6 
External carrier oscillator resistor 

required, R2 18 20 40 80 
External PPM resistor Rl required 16 15 30 60 
Ratio to/tl 2,3 1.4 1.5 1.6 
Pulse width, tp 2, 3 2 3 4 
I nter word gap, tg 2,3 50 54 58 
Varialion of 10 wilh Vee 

10 wilh Vee = 9.5V 10 wilh Vee = 7.5V 2,3 0.96 1.04 
Pulse width To 2,3 2 3 4 
Inler word gap 10 2,3 50 54 58 

I"" T 
to 

"I 
t, 

ir 
t, 

Fig.3 PPM word notation 

ED[ 

000 

00< 

0'0 

011 

'0' 

BA SA SA SA 
00 01 10 11 

:~ '0 
11 

" 7 

13 6 

14 SL 490 5 

15 4P--t9V 

" 3 

( l °NJ! 
" 2 "fO' "~'~ 

1::" r"> ~. 
~-

.A Rl ~2 

Fig. 4 Test and ultraso.nic application circuit 

Units 

mA 
~A 
V 
mA 
V 
mA 
kO 
ms 

kO 
kO 

ms 
ms 

ms 
ms 

TOR 

Sl490 

Conditions 

Vcc = 9.5V 

Unloaded 
Peak value 

C2 = 680pF 
Cl = 0.681lF 

to "" 1.4. C1. R1 

1 
iC,,"O.7 C2. R2 



SL490 

8x4 
KEYPAD 

g--.r 10 

11 

12 

13 

SL490 

" 
15 

TR' 
80437 

'l 2 x:CQV99 
OR 

'l 1x CaX47 

PP3 

Fig.S Infra·red application circuit 

OPERATING NOTES 

Fig.5 shows the circuit for a simple infra·red transmitter 
where the PPM output from pin 2 of the SL490 is fed to the 
base of the PNP transmitter TR1, producing an amplified 
current pulse about 151'sec wide. This pulse is further amp· 
lified by TR2 and applied to the infra-red diodes 01 and 02. 

The current in the diodes and the infra-red output is con­
trol/ed by the quantity, type, and connection method of the 
diodes and also by the gain at high currents of the tran­
sistors. 

The most common solution where cost is important is 
to use 2 single-chip diodes, such as the CQY99 connected 
in series. 

Improved output can be obtained by using four CQY99 
diodes in a series paral/el arrangement, but it is usual/y sim­
pler to use 2 multichip diodes such as the CQX47 con­
nected in paral/el or a single CQX19 which gives similar 
results. 

A significant increase in range can be obtained by using 
diodes such as the CQY99 in conjunction with a plated 
plastic parabol ic reflector. 

When building the transmitter, care should be taken 
with the choice of the capacitor C2 and with the circuit lay­
out, particularly when multi-chip diodes are being used, as 
the current pulses can be as high as 6 to 8Amps. 

Transistor choice is also important and any substitutes 
should have high current gain characteristics and switch­
ing speeds similar to those specified in Fig.3. 

An increase in output can be obtained by connecting 
TR2 in common emitter configuration, but care should be 
taken not to exceed the rating of the diodes. 

Choice of PPM Frequencies 

Although the M L920 series of remote control receivers 
is designed to work over a wide range of PPM frequencies, 
the actual usable range may be restricted by the appli­
cation. The analogue outputs on the ML920, ML922 and 
ML923 serve as a good example, since the outputs wil/ 
step up or down, one step for each pair of PPM words 

received. This in turn fixes the rate of increment or decre­
ment of the volume or colour controls of a TV set. 

When the transmitter is being used with an infra-red 
link, with high current pulses fed to the diodes as in Fig.5, 
power consumption wil/ increase with frequency. It is thus 
advisable that with a battery power supply, the slowest 
PPM rate consistent with adequate response time should 
be chosen. 

Selling Up Procedure 

When designing a system using the SL4901491 trans­
mitters and the M L920 series receivers, it is not necessary 
to adjust the PPM rate on both transmitter and receiver. 
The usual arrangement is to have a fixed resistor of 33 k 
from pin 16 of the SL4901491 and to choose the capacitor 
connected for pin 16 to pin 17 to give the required PPM 
rate. The value is calculated from the formula to = 1.4CR. 
Provided fairly close tolerance components are used for C1 
and R1, then assembled transmitter units should be inter­
changeable without adjustment. 

The timing components on the receiver can be selected 
using the formula 

1 40 
f" 0.15CR wheref,,=-t;; 

to being the PPM logic 0 time from the transmitter. 
The value of R for the receiver should be between 47k 

and 200 k, a typical arrangement being to use a 47 k fixed 
resistor and a 100k pot as shown in Fig.6. The capacitor 
should be selected from the above formula to give the 
nominal frequency somewhere near the mid-range setting 
of the potentiometer. 

Final adjustment is made by setting the period on the 
receiver oscillator time constant pin to 1140th of the trans­
mitter PPM logic 0 time using the potentiometer. 
Connection to the receiver time constant pin should be 
made using a x 1 0 oscilloscope probe to reduce circuit 
loading. 

When adjusting the ML920, the monitor output can be 
used for setting up, but in this case, a figure of 1120th of the 
transmitter PPM logic 0 time should be used as the monitor 
output is at half the oscillator frequency. 
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TO. 
;~ 

ML020 osc.T/c 
SERIES 

PIN RECEIVER 

47k 

).or 

~ 
100k 

-->-0. 

Fig.6 Recommended receiver time constant components 
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ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Total power dissipation 
Operating temperature range 
Storage temperature range 

7V to 9.5V 
SOOmW 

_1O oe to +S5°e 
-55°eto +125°e 



CONSUMER 

SL952 
UHF AMPLIFIER 

The SL952 amplifier has been designed to drive the 
prescaler (SP4020, CT1110 etc) in a frequency 
synthesis system directly from the tuners local oscillator. 

It features a differential output to reduce local 
oscillator radiation, and a differential input, which may 
be used to couple the outputs from a VHF and a UHF 
tuner (see Fig. 3). 

The device operates from a single 5V supply with a 
minimal number of external components and is encap­
sulated in a 14 lead DI L package. 

FEATURES 

• Low Cost 
• High Gain 
• Minimal External Component Count 
• Good Limiting Characteristics 
• 1 GHz Respon3e 
• 5V Supply 

ABSOLUTE MAXIMUM RATINGS 

Vce +10V 
Ambient temperature O°C to +65°C 
Storage temperature -55°C to +125°C 

ELECTRICAL CHARACTERISTICS 
Test conditions (unless otherwise stated) : 

Vee = 5.0V 
TAMB = +25°C 

Characteristic 

Supply voltage 
Supply current 
DC output level 
Output offset 
Maximum differential output swing 
Differential voltage gain 
Differential voltage gain 
Differential voltage gain 

Min. 

4.75 

600 
30 
30 
15 

Value 

Typ. 

5.00 
70 
3.2 
100 

35 
35 
26 

[ , ~ \4p '.Icc 

[ 1 13 P CONNECT TO VtC 

DiffERENTIAL OUTPUT I ~ : 12p Vcc 

" } QIFfERENTIAllNPUT 
GROUND C " on 

[, " 
GROUND [ I , 

Note: Ground all other unused pins 

Fig. 1 Pin connections (top) 

Fig. 2 Test circuit 

Units Conditions 
Max. 

5.50 V 
90 mA 

V 
600 mV 

mVp-p 950MHz 
dB 100MHz 
dB 500MHz 
dB 950MHz 

DP14 
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168 

TUNER 

UHF e ) '--'10-----"'9 

s-
VHF 
LO 

.5V 

Fig. 3 Typical application for TV frequency synthesis 
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• PLESSEY 
Semiconductors 

CONSUMER 

SL1430 
TV IF PREAMPLI FI ER 

The SL1430 is a fixed gain IF preamplifier for 
television with an output optimised for driving Plessey 
second generation low .capacitance surface acoustic 
wave (SAW) filters. The addition of one external 
capacitor allows the amplifier to drive normal capaci­
tance SAW filters from Plessey or from other manu­
facturers. 

The device features on chip decoupling and differ­
erential output, requiring a minimal number of external 
components to be used. 

FEATURES 

• Low cost 
• Low noise 
• Low external component count 
• Low distortion 
• Direct 12V operation 
• Can be used with different types of SAW 

filters 

QUICK REFERENCE DATA 

• 26dB gain at 40MHz 
• 12V supply at 25mA 
• 120mV rms. input handling 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
T.mb= +25oC 
Supply voltage = + 12V 
Frequency = 40MHz 
Output load = 7.5 pF (Pins 2 and 3) 
Measurements made using test circuit Fig. 2. 

Characteristic Pin 

Supply voltage 1 
Quescent current 1 
Cut-off frequency (-3d B) 5,2/3 
Voltage gain 
Input signal for 46dB intermodulation 5 
Input signal for 1 % crossmodulation 5 

Min 

7 
15 
60 
23 

Input signal for 1 dB sync tip compression 5 130 
Noise figure 5 
Input impedance 5 

'"0' " DIfFERENTIAL { 2 6 Nt 

OUTPUT 1 1 GROUND 

NC • 8 INPUT 

Fig. 1 Pin connections (top view) 

,-_______ -<> +V(( 

" ....---1---If---o 
" '.PUTT, 7·Sp OUTPUT 

" 

f 
'.L.---<O-----ff---o 

Fig. 2 Test circuit 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage -0.5v to +25v 
-10°C to +65°C Operating temperature range 

Storage temperature range -55°C to + 125°C 

Value 

Typ Max Units Conditions 

12 13.5 V 
25 35 mA Pins 2, 30/C 

110 MHz 
26 29 dB 

120 mV Red colour bar 
75 mV (wanted level 20mV 

unwanted modulation 65%) 
mV rms. 

4 dB 
3000.// 
4.2pF 
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SL1430 

11V 
,---------o+Vcc 

SW173/SW1S3 

Fig. 3 Typical applications 

SL1430 TYPICAL CHARACTERISTICS AT , 12V, +25°C. WITH SW173 AS LOAD (7.5pF) 
(FIGS. 5 TO 10) Unwanted signal with 65% amplitude modulation at 10KHz 
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Fig. 4 Cross modulation performance (see note 1) 
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Fig. 5 Cross modulation performance V supply voltage 
(see note 1) 
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NOTE 1. Signal level refers to peak rms. i.e. The effective sync. tip level of a composite video signal. 

NOTE 2. The test signal employed corresponds to the red bar of a transmitted colour bar and consists of the following elements related to 
the sync. tip level. the vision carrier at 38.9M Hz-6d8, the colour carrier at 34.5M Hz-18dB. and the SOtJnd carrier at 33.4MHz-7dB. 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Operating temperature range 
Storage temperature range 

-O.5V to +25V 
-10°C to +65°C 

-55°C to + 125°C 
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CONSUMER 

SL 1431/2 
TV IF PREAMPLIFIERS WITH AGe GENERATOR 

The SL 1431 and SL1432 are fixed gain I F pre­
amplifiers for television with a differential output op­
timised for driving Plessey surface acoustic wave 
(SAW) filters. Besides providing the necessary gain 
block between the tuner and SAW filter they also supply 
a properly derived, broadband AGe signal to the tuner, 
the SL1431 providing the correct SPrlse signal for a 
PNP tuner, and the SL1432 for an NPN tuner. The 
tuner AGe threshold is internally preset to a value to 
allow adequate signal handling in the SL 1431 and 
SL 1432 and does not normally require any external 
adjustment. However, to account for the large varia­
tions in signal handling capability which is encountered 
on some tuners, the tuner AGe threshold may be 
externally adjusted by altering the bias on pin 1. 

Both devices feature on-chip decoupling for a 
minimum external component count. 

AGe Signal 
For high input signal levels the voltage on pin 7 goes 

low with SL1431 and high with the SL1432. 

QUICK REFERENCE DATA 

• 26dB Gain at40MHz 
• 1 2V Supply at 25mA 
• 120mV R.M.S. Input Handling 
• 15mA Tuner AGC Capability 

~~C~UPLE o----+--< 

Fig. 2 Block diagram 

+--l Vee 
1+12VI 

1 AGe 
---<:I ONSET 

ADJUST 

AGCONSHADJLJSTO~ AGCDECOUPLtNG 

Vee 2 1 AGe OUTPUT 

OlffERENTlAL{ J 6 GROUND 

OUTPUT 4 0 INPUT 

DPS 

Fig. 1 Pin connections 

FEATURES 

• Properly Derived Tuner AGC 

• Low Cost 
• Low Noise 
• Low External Component Count 
• Low Distortion 
• Direct 12V Operation 
• Can be used with Different Types of SAW 

Filters 

,----,.----<> +Vcc 

'·5, '~}OUT 
L-~--l'~ 

'.PUTT'" 5 

50 

"I 

Fig. 3 Test circuit 
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SL1431/SL1432 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb = + 125°C 
Supply voltage = + 12V 
Frequency = 40MHz 
Output load = 7.5pF (Pins 3 and 4) 
Measurements made using test circuit Fig. 3. 

Characteristic Pin 
Min. 

Supply Voltage 2 7 
Quiescent Current 2 15 
Cut-off frequency (-3dB) 5 60 
Voltage gain 23 
Input signal for 46dB 
intermodulation 5 
Input signal for 1 % cross-
modulation 5 

Input signal for 1 dB sync tip 
compression 5 130 
Noise figure 5 
Input impedance 5 

Tuner AGC 
Output current 7 15 
Input impedance 1 

Value 

Typ. Max. 
Units Conditions 

12 13.5 V 
25 33 mA Pins olc 

110 MHz 
26 29 dB 

120 mV Red colour bar 

75 mV (wanted level 20mV" unwanted, 
modulation 65%) 

mVrms 
4 dB 

3000 
114.2pF 

20 mA @ 10.0 V 
6 kO 

Fig. 4 Typical applications 

SL1431 TYPICAL CHARACTERISTICS AT .12V. +25°C. WITH SW173 AS LOAD (7.5pF) 
(FIGS. 5 TO 10) Unwanted signal with 65% amplitude modulation at 10KHz 
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Fig. 5 Cross modulation performance (see note 1) 
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VISION CARRIER (mV rms) 
see note 2 

Fig. 10 Intermodulation performance (see note 2) 

NOTE 1. Signal level refers to peak rms. i.e. The effective sync. tip level of a composite video signal. 

NOTE 2. The test signal employed corresponds to the red bar of a transmitted colour bar and consists of the following elements related to 
the sync. tip level. the vision carrier at 38.9M Hz-6dB. the colour carrier at 34.5MHz-18dB. and the sound carrier at 33.4M Hz-7dB. 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Operating temperature range 
Storage temperature range 

-O.5V to +25V 
-100 e to +65°e 

-55°e to + 1 25°e 
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.~!e! CONSUMER 

SL 1440 
PARALLEL SOUND AND VISION IF AMPLIFIERS AND DETECTORS 

This Ie is designed to operate with a two output 
port surface acoustic wave I F filter, one output for 
vision and chrominance carriers with no sound carrier, 
and one output for the sound carrier only. 

The Ie amplifies and detects the sound and vision 
carrier in two separate channels, the detectors being of 
the wide band switching type. not requiring any tuning. 
An AGe system is applied to the vision channel, the 
sound channel being made to hard limit. 

There is no facility for tuner AGe, an SL1431 should 
be used to provide this signal. operating before the 
SWAF to provide superior overload performance and 
needing no preset adjustment. 

VISION 
INPUT 

SOUND 
INPUT 

Fig. 2 Typical application SL1440 

.I 

.1 

VIO£OO/P' - ItO AliCTIMHONSTANT 

Vet 2 

EARTH 3 

mCOUPUNG f ' 

13 SOUNDO/P 

12 EAfHH 

" I O[tOUi"LlNG 
10 

VISIDNCAARIER {, : 9 } SOUNOCAARlfRl/P 

"-----' 

Fig. 1 Pin connections (top view) 

I 
1 OV~~~~T 

~--6-____ ---,1 ~ 
" SOUND IF OUTPUT 

Fig. 3 Ie block diagram. 

DP14 
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CONSUMER 
TV CIRCUITS 

SP4020 SP4021 
VHF/UHF -;- 64 PRESCALERS 

The SP4020 and SP4021 are ECl divide by 64s 
which will operate at frequencies in excess of 950MHz, 
and are intended for use as prescalers in television 
receiver synthesiser tuners. 

The SP4020 has separate inputs for VHF and UHF 
and the devices have a typical power dissipation of 
470mW at the nominal supply voltage of +6.BV. 

FEATURES 

• Dual Input Ports for VHF and UHF 
(SP4020) 

• Self-Biasing Clock Inputs 
• Variable Input Hysteresis Capability for 

Wide Band Operation 
• TTL/MOS Compatible Band Change Input 

(SP4020) 
II Push-Pull TTL O/P 

OPERATING NOTES 

Two input ports are available on the SP4020. 
Switching between these inputs is accomplished by 
operation of the band change input. A logic '1' 
activates the UHF input. logic '0' the VHF input. When 
an input is not in use the input signal must be removed 
to prevent cross-modulation occuring at high fre­
quencies. Both inputs are terminated by a nominal 
4000 and should be AC coupled to their respective 
signal sources. Input power to the device is terminated 
to ground by the two decoupling capacitors on the 
reference pins. Input coupling and reference decoupling 
capacitors should be of a type suitable for use at a 
frequency of 1 G Hz. 

When the device is switched to the VHF input. an 
input hysteresis of 50mV is set by the internal band 
change circuit. This improves the low frequency sine­
wave operation of the device. The hysteresis level may be 
measured as VREF 1 -VREF 2 

If the SP4021 is required to operate with a sinewave 
input below 100M Hz, then the required hysteresis 
may be applied externally as shown in Fig. 5. large 
values of hysteresis should be avoided as this will 
degrade the input sensitivity of the device at the maxi­
mum frequency. The divide by 64 output is designed to 
interface with TIL which has a common VEE (ground). 
At low frequency the output will change when one 
of the clock change inputs changes from a low to a high 
level. Self oscillation may result if the input signal falls 
below the minimum specified. 

The devices may be operated down to very low 
frequencies if a square wave input with an edge speed 
greater than 200V / ~s is used. 

VHF INPUT (SP4C20 ONLY) ~.r---: ~l v" 
2 13~ 

UHF INPUT 3 12P 

" OUTPUT 

ReFl 5 10 

REF2 6 , 
BAND CHANGE , Iv" 

INPUT DG14 

Fig. 1 Pin connections 

Fig.2 Equivalent small signal input impedance (80MHz-IGHz) 

SAMPLING SCOPE 
50A liP 

= 

SAMPliNG 
SCOPE 
SOnljP 

t VHF INPUT 
SP4020 ONLY 

6·611 ~O 3SV 

Only one generator should be connected to either the 
VH F or UHF inputs. The input not in use may be left open 
circuit. All capacitors are 1 nF unless otherwise stated. 

Fig. 3 AC test circuit 
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SP4020 ISP4021 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Supply voltage VEE = oV. Vee = +6.45V to + 7.15V 
Clock input voltage sinusoidal 
TA: +25'C 
Pin 14 OIP 

Characteristic Pin 
Min. 

Supply voltage 1.2 6.45 
Supply current 1.2 40 
Output level high 4 2.5 
Output level low 4 
Band change input (SP4020 only) 
High level 14 2.5 
Low level 14 
Low level liP current 14 
Max. clamp current 14 -3 
Sensitivity 

SP4020 :-
VHF liP 100MHz 8 
VHF liP 300MHz 
UHF liP 500-800MHz 10 
UHF liP 950MHz 

SP4021 :-
liP 100MHz 10 
liP 300-800MHz 
liP 950MHz 

Overload level 
SP4020 :-

VHF liP 100-300MHz 8 0.9 
UHF liP 100-950MHz 10 0.9 

SP4021 :-
liP 1 00-300M Hz 10 1.0 
liP 500-950M Hz 10 0.9 

Note 1 TTL type including negative input voltage clamp 

Value 
Units Conditions 

Typ. Max. 

6.80 7.15 V 
68 90 mA Vee = 6.8V 

3.5 5.0 V -1mA 
0.3 0.5 V 5mA 

See Note 1 
V For UHF input 

0.4 V For VHF input 
-0.8 mA @O.4V 

mA @ -0.7V 

100 300 mVp-p Pin 14 to OV 
50 300 mVp-p Pin 14 to OV 

100 300 mVp-p 
50 300 mVp-p See Note 2 

120 400 mVp-p 
100 300 mVp-p 

50 300 mVp-p See Note 2 

2.0 Vp-p 
2.0 Vp-p Pin 14 to OV 

2.0 Vp-p 
2.0 Vp-p 

Note 2 This is measured with the device in a low profile socket; soldered results show, typically, a 25% improvement. 
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CONTROL 
FROM MOS 

DEVICE 

Connections to these pins should be made to have the 
minimum series inductance. Capacitors should be of a 
type suitable for use at 1 GHz. 

Fig. 4 Application circuit 



50~ 

'11; TTl OUTPUT 

Capacitors are 1 nF uniessl otherwise stated. Values 
should be increased if operation below 10MHz is 
required. 

For 50mV hysteresis R1 = 36k QR2 = 00 

For 100mV hysteresis R1 = 18k QR2 = 18k Q 

Fig. 5 Wideband operation 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage Vee - VEE 
Input voltage, clock inputs 

OV to +10V 
2.5V p-p 

Band change input 
(SP4020) 

Output current 
Operating temperature 
Storage temperature 

+7.2 to -O.5Vor -lOrnA 
+30mA to -30mA 

O°C to +65°C 
-55°C to +125°C 

S P4020/S P4021 

1000 

900 

BOO 

Ii: 700 , 
a. 600 
> 
! 500 

~ 400 

'00 

1 1 1 1 
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GUARANTEED 
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I-- AREA OF - - GUARANTEED AREA 

OPERATION OF OPERATION 

I-- VHF INPUT - - UHF INPUT 

PIN 8 PIN 10 r--- - -
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I I I I 
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I-J- 1 1 1 
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Fig. 6 SP4020 typical sensitivity with limits of operation 
when used in application circuit (Fig. 4) 
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Fig. 7 SP4021 Typical sensitivity with limits of operation 
when used in application circuit (Fig. 4) with pin 
14 open circuit. 
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CONSUMER 
lVCIRCUns 

SP4040 SP4041 
VH FlU H F -:- 256 PRESCAlERS 

The SP4040 and SP4041 are ECl divide by 256 
which will operate at frequencies in excess of 950MHz, 
and are intended for use as prescalers in television 
receiver synthesiser tuners. 

The SP4040 has separate inputs for VHF and UHF 
and the devices have a typical pOW<;lr dissipation of 
500mW at the nominal supply voltage of +6.BV. 

FEATURES 

• Dual Input Ports for VHF and UHF 
(SP4040) 

• Self-Biasing Clock Inputs 
• Variable Input Hysteresis Capability for 

Wide Band Operation 
• TTL/MOS Compatible Band Change Input 

(SP4040) 

• Push-Pull TTL O/P 

OPERATING NOTES 

Two input ports are available on the SP4040. 
Switching between these inputs is accomplished by 
operation of the band change input. A logic '1' 
activates the UHF input, logic '0' the VHF input. When 
an input is not in use the input signal must be removed 
to prevent cross-modulation occuring at high fre­
quencies. Both inputs are terminated by a nominal 
400 Q and should be AC coupled to their respective 
signal sources. Input power to the device is terminated 
to ground by the two decoupling capacitors on the 
reference pins. Input coupling and reference decoupling 
capacitors should be of a type suitable for use at a 
frequency of 1 G Hz. 

When the device is switched to the VHF input, an 
input hysteresis of 50mV is set by the internal band 
change circuit. This improves the low frequency sine­
wave operation of the device. The hysteresis level may be 
measured as VREF 1 -VREF 2 

If the SP4041 is requi red to operate with a sinewave 
input below 100M Hz, then the required hysteresis 
may be applied externally as shown in Fig. 5. large 
values of hysteresis should be avoided as this will 
degrade the input sensitivity of the device at the maxi­
mum frequency. The divide by 64 output is designed to 
interface with TIL which has a common VEE (ground). 
At low frequency the output will change when one 
of the clock change inputs changes from a low to a high 
level. Self oscillation may result if the input signal falls 
below the minimum specified. 

The devices may be operated down to very low 
frequencies if a square wave input with an edge speed 
greater than 200V I ~s is used. 

VHF INPUT (SP4040 ONLY) , 

UHF INPUT 3 

REF 1 5 

~ " Iv .. 
" 
" 
!I OUTPUT 

REF 2 6 9 I 
BAND CHANGE 7 Vel; 

INPUT "l-__ --r 

Fig. 1 Pin connections 

PIN 100----,---, 

400 20 

'oH 

PIN 6.7o------J 

Fig.2 Equivalent small signal input impedance (80MHz-IGHz) 

ZAMPLING SCOPE 
SOro. lIP 

= 

SAMPLING 
SCOPE 
50.nI/P 

t VHF INPUT 
SP4020 ONLY 

6·aV!O 3SV 

Only one generator should be connected to either the 
VHF or UHF inputs. The input not in use may be left open 
circuit. All capacitors are 1 nF unless otherwise stated. 

Fig. 3 AC test circuit 
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SP4040/SP4041 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Supply voltage VEE = oV, Vee = +6.45V to + 7.15V 
Clock input voltage sinusoidal 
TA: +25°C 
Pin 14 DIP 

Characteristic Pin 
Min. 

Supply voltage 1,2 6.45 
Supply current 1,2 50 
Output level: 

High 4 2.5 
Low 4 

Band change input 
High level 14 2.5 
Low level 14 

Low level lIP current 14 
Max. clamp current 14 -3 

Sensitivity 
SP4040 :-

VHF lIP 100MHz 8 
300M Hz 

UHF lIP 500-800MHz 10 
950MHz 10 

SP4041 :-
100MHz 10 
200MHz 10 
300MHz 10 
500-700MHz 10 
800M Hz 10 
950MHz 10 

Overload level 
SP4040 :-

VHF liP 100-300MHz 8 1.0 
UHF lIP 500-600MHz 10 1.0 

SP1041 :-
100MHz 10 1.2 
300MHz 10 1.0 
500-600MHz 10 1.0 
950MHz 10 1.2 

Value 
Units Conditions 

Typ. Max. 

6.80 7.15 V 
70 95 mA Vee = 7.15V 

3.5 5.0 V -1mA 
0.3 0.5 V 5mA 

V For UHF input} 
0.4 V For VHF input SP4040 
-0.8 mA 0' O.4V only 

mA @ -O.7V 

120 300 mVp-p Pin 14 to OV 
100 300 mVp-p Pin 14 to OV 
100 300 mVp-p 
250 440 mVp-p Note 1 

400 550 mVp-p 
300 400 mVp-p 
150 350 mVp-p 
100 300 mVp-p 
200 400 mVp-p 
400 700 mVp-p Note 1 

2.0 Vp-p 
2.0 Vp-p Pin 14 to OV 

2.0 Vp-p 
2.0 Vp-p 
2.0 Vp-p 
2.5 Vp-p 

Note 1. This is measured with the device in a low profile socket; soldered in results show typically a 25% improvement. 
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CONTROL 
FROM MOS 

DEVICE 

Connections to these pins should be made to have the 
minimum series inductance. Capacitors should be of a 
type suilable for use all GHz. 

Fig. 4 Application circuit 



SOA 

"'1; TTL OUTPUT 

.6·6V 

Capacitors are 1 nF unless otherwise stated. Value's 
should be increased if operation below 10MHz is 
required. 

For 50mV hysteresis R1 = 36k OR2.= 00 

For 100mV hysteresis R1 = 18k OR2 = 18k 0 

Fig. 5 Wideband operation 

ABSOLUTE MAXIMUM RATINGS 

Power supply voltage Vee - VEE 
Input voltage, clock inputs 

OV to +10V 
2.5V p--p 

Band change input 
(SP4040) 

Output current 
Operating temperature 
Storage temperature 

+7.2 to -O.5V or -10mA 
+30mA to -30mA 

O°C to +65°C 
-55°C to +125°C 

SP4040/SP4041 

0200 

~ 
GUARA.NTEED GUARANTEEO AREA 

AREA OF OF OPERATION 

Q , OPERATION UHF INPUT 

VHF INPUT PIN 10 
Q PIN 8 
> 
! 
.... 
~ 

r--- -
/' 

;:; '00 

I I I 
'00 

...... -- I I ..v-
I I I 

'00 300 500 600 100 600 osO 

FREQUENtV (MHz) 

Fig. 6 SP4040 typical sensitivity with limits af operation 
when used in application circuit (Fig. 4) 

Ii 100 , 
0.. 600 
> 
.§. 500 

.... 

~ 

FREQUENCY (MHz) 

Fig. 7 SP4041 Typical sensitivity with limits of operation 
when used in application circuit (Fig. 4) with pin 
14 open circuit. 
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• PLESSEY 
Semiconductors 

CONSUMER 
TV FILTERS 

SW150 SW153 SW170 SW173 SW200 
SW250 SW400 SW450 

SURFACE ACOUSTIC WAVE COLOUR TV IF FILTERS 

This comprehensive range of TV IF filters utilises 
Plessey Surface Acoustic Wave technology and is 
suitable for use in colour or monochrome television 
receivers world wide. The frequency pass-band and 
phase response of each of these highly stable devices 
are tailored to the relative transmission standard. The 
devices require no adjustment and are packaged in a 
totally hermetic Metal/Glass T08 package. 

FEATURES 

• No Adjustment Necessary 

• Low Cost 
• Compact Dimensions 
• High Stability 
• High Reliability 
• Comprehensive Range of Standards 

Available 

APPLICATION NOTES 

The input drive and output load circuitry should 
provide a low impedance across at least one device port 
to minimise spurious signals due to secondary device 
characteristics. Fig. 2 shows a typical application, 
the SL1430 providing a very low drive impedance. The 
330 n load resistor is included to ensure stability of 
the TDA2540 and may be omitted in some designs that 
do not use this device. 

Care must be taken with the printed circuit board 
layout, and the use of balanced input and output is 
advised to ensure low levels of direct breakthrough. 
The device must also be mounted with minimum lead 
length. Application introduced direct breakthrough will 
exhibit itself as a deterioration in amplitude and group 
delay ripple, and a screen image approximately 1.5fts 
before the main response. 

BALANCED INPUT PINS 2&4 
BALANCED OUTPUT PINS 1&5 CAN (SCREEN) PIN3 CM5 

INPUT 

Fig. 1 Pin connections (viewed from beneath I 

.12V 

Fig. 2 Typical application 

SAWF 

100 

-@l } ~~~:~~ED nh TO 50.n 
-r_C::r __ -@MEASURING 
v- '"' EQUIPMENT 

Fig. 3 Test circuit 
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SVV150/153/170/173/200/250/400/450 

.~. IN-BAND LEVEL 

~ _we IN-BAND LEVEL 

-t;;;2~;;::2~~ -t7<---, 0 •• 

6'. 
-6dB 

IN BAND 

LIMITS 

LOWER SlOE lei UPPER sIDe LOi 

--; REGION y--
ADJACENT VISION TRAP ADJACENT SOUND TRAP 

FREQUENCY 

Fig. 4 Amplitude characteristics 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated) :­
Ambient temperature +35 DC 

500 
3000 balanced 

Input drive impedance 
Load impedance 

The amplitude level at the vision carrier frequency is 
taken to be -6dB and is then used as a reference for all 
other relevant measurements (see Fig. 4). 
The insertion loss is defined as the voltage ratio 
V1NJVOUT in the test circuit (Fig. 3) and is expressed in 
dB. 

SW150 

The amplitude characteristics given in the Electrical 
Characteristic tables are defined in Fig. 4. The response 
in the Nyquist region is guaranteed by the measure­
ment of the 2T sin' pulse and bar K rating after 
synchronous demodulation. 

In band amplitude and group delay ripple is defined 
as the worst deviation from the mean over any 500Khz 
bandwidth between the two defined in-band frequency 
limits. 

The measurement of spurious outputs includes those 
due to internal reflections and direct breakthrough, a 
2T Sin' pulse being used and measurements being made 
between 2 and 1 fls before, and 1 and 4fls after, the 
centre of the main response. 

The SW150 is a TV IF filter for the United Kingdom PAL standard, system I, with a vision carrier frequency of 39.5MHz. 

Frequency Value 
Characteristic Units Conditions 

MHz Min. Typ. Max. 

Vision carrier 39.5 Ref. level -6 dB 
Colour carrier 35.1 -7 -3 0 dB 
Sound carrier 33.5 -27 -24 -21 IdB: 
Sound shelf deviation 33.2-33.8 ±3 dB 
In-band level 36-38 -3 0 2 dB 
In band spot 38 -2 0 1.5 dB 
In-band slope 35.5 0 -2 -4 dB w.r.t. level at 38MHz 
In-band ripple 36-38 0.5 1 dB Peak 
Adjacent vision trap 31.5 -45 -55 dB 
Adjacent sound trap 41.5 -42 -50 dB 
Lower side lobe 26.5-31.5 -38 -45 dB 
Upper side lobe 41.5-46.5 -36 -42 dB 

46.5-100 -30 dB 
Insertion loss 38.0 17 21 dB 
2T sin' pulse and bar K rating 39.5 1.5 2 % 
Group delay:-

Ripple 36.0-39 5 10 ns 
Deviation 34.5-40.5 10 40 ns 

Spurious outputs 39.5 -46 -40 dB 
Temperature coefficient of frequency -90 ppm/DC 
Small signal impedances 

Input pins 2 & 4 1kO/l 
12pF 

Output pins 1 & 5 1.6kO// 
10pF 
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SW153 
The SW153 is a TV IF filter for the United Kingdom PAL standard, system I, with a vision carrier frequency of 

39,5MHz, 

Frequency Value 
Conditions Character;stic Units 

MHz Min, Typ. Max. 

Vision carrier 39,5 R~f, level -'-6 dB 
Colour carrier 35,1 -6 -3 0 dB 
Sound carrier 33.5 -25 -22 -19 dB 
Sound shelf deviation 33.2-33,8 :t 1 =3 dB 
In-band level 36-38 -2 0 2 dB 
In band spot 38 -1,5 0 1,5 dB 
In-band slope 35.5 0 -1 -2 dB w,r.t. level at 38MHz 
In-band ripple 36-38 0.5 1 dB Peak 
Adjacent vision trap 31.5 -45 -55 dB 
Adjacent sound trap 41,5 -40 -50 dB 
Lower side lobe 26,5-31.5 -40 -50 dB 
Upper side lobe 41,5-46,5 -36 -42 dB 

46.5-100 -30 dB 
Insertion loss 38.0 21 25 dB 
2T sin' pulse and bar K rating 39.5 1.5 2 % 
Group delay:-

Ripple 36.0-39,0 5 10 ns 
Deviation 34,5-40,5 10 40 ns 

Spurious outputs 39,5 -46 -40 dB 
Temperature coefficient of frequency -90 ppm/oC 
Small signal impedances 

Input pins 2 & 4 1.6k all 
8pF 

Output pins 1 & 5 1.8kO!! 
10pF 

SW170 
The SW170 is a TV IF filter for the European PAL standard, systems Band G, with a vision carrier frequency of 

38,9MHz, 

Characteristic Frequency Value 
Units Conditions 

MHz Min. Typ. Max. 

Vision carrier 38,9 Ref, level -6 dB 
Colour carrier 34,5 -7,5 -4 -2.5, dB 
Sound carrier 33.4 -27 -22 -18 dB 
Sound shelf deviation 33,1-33,5 :',3 dB 
In-band level 35,5-37,4 -3 0 2 dB 
In band spot 37.4 -1.5 0 1,5 dB 
In-band slope 35,5 -0,5 -2 -3 dB w,r,t. level at 37.4MHz 
In-band ripple 35,5-37.4 0.5 1 dB Peak 
Adjacent vision trap 

VHF 30,9 -36 -40 dB 
UHF 31,9 -38 -45 dB 

Adjacent sound trap 
UHF 40,4 -38 -45 dB 
VHF 41.4 -36 -40 dB 

Lower side lobe 27.5-31,9 -35 -40 dB 
Upper side lobe 40.4-45 -35 -40 dB 

45-100 -20 dB 
Insertion loss 37.4 18 24 dB 
2T sin' pulse and bar K rating 38,9 2 3 % 
Group delay:-

Ripple 36-38 25 ns Peak 
Deviation 34,5 170 ns Reference 0 @ 38,9MHz 

35.15 0 ns Reference 0 @ 38.9MHz 
36,9 -90 ns Reference 0 @ 38,9MHz 

Spurious outputs 38,9 -46 -40 dB 
Temperature coefficient of frequency -90 ppm/oC 
Small signal impedances 

Input pins 2 & 4 1 kO// 
12pF 

Output pins 1 & 5 1,6kO!! 
10PF 
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SW173 

The SW173 is a TV IF filter for the European PAL standard, systems Band G, with a vision frequency of 38.9 

Characteristic Frequency Value Units Conditions 
MHz Min, Typ. Max. 

Vision carrier 38.9 Ref. level -6 dB 
Colour carrier 34.5 -5 -3.5 -2 dB 
Sound carrier 33.4 -23 -20 -17 dB 
Sound shelf deviation 33.1-33.5 +4/-1 +6/-3 dB 
In-band level 35.5-37.4 -2 0 1 dB 
In-band spot 37.4 -1 0 1 dB 
In-band slope 35.5 0 -1.5 -2.5 dB wrt level at 37.4MHz 
In-band ripple 35.5-37.4 0.75 1.5 dB Peak 
Adjacent vision trap 

VHF 30.9 -40 -43 dB 
UHF 31.9 -43 -48 dB 

Adjacent sound trap 
UHF 40.4 -43 -48 dB 
VHF 41.4 -40 -43 dB 

Lower side lobe 27.5-3 •. 9 -36 -40 dB 
Upper side lobe 40.4-45 -37 -42 dB 

45-100 -30 dB 
Insertion loss 37.4 22 26 dB 
2T sin' pulse and bar K rating 38.9 2 3 % 
Group delay 

Ripple 36-38 25 50 ns Peak 
Deviation 34.1 400 ns Reference 0 @ 38.9M Hz 

34.5 170 ns Reference 0 Cal 38.9M Hz 
35.15 0 ns Reference 0 Cal 38.9MHz 
36.9 -90 ns Reference 0 (al38.9MHz 
37.9 -53 ns Reference 0 Cal 38.9MHz 
39.9 -53 ns Reference 0 @ 38.9M Hz 

Spurious outputs 38.9 -46 -40 dB 
Temperature coefficient of frequency -90 ppm/DC 
Small signal impedances 

Input pins 2 & 4 1.6kO// 
8pF 

Output pins 1 & 5 1.8kO// 
10pF 

SW200 

The SW200 is a TV IF filter for the North American NTSC standard, systems M and N, with a vision carrier frequency 
of 45.75MHz. 

Characteristics 
Frequency Value 

Units Conditions 
MHz Min. Typ. Max. 

Vision carrier 45.75 Ref. level -6 dB 
Colour carrier 42.17 -7 -4 0 dB 
Sound carrier 41.25 -24 -20 -16 dB 
In-band level 43-44.25 -3 0 3 dB 
In-band ripple 43-44.25 0.5 1.5 dB Peak 
Adjacent vision trap 39.75 -40 -50 dB 
Adjacent sound trap 47.5 -35 -45 dB 
Lower side lobe 35-39.75 -35 -40 dB 
Upper side lobe 47.5-52.5 -30 -36 dB 
Insertion loss 19 25 dB 
2T sin2 pulse a nd bar K rating 2 3 % 
Group delay:-

Ripple 43-44.25 10 ns 
Deviation 42-46 50 ns 

Spurious outputs 45.75 -44 -38 dB 
Temperature coefficient of frequency -90 ppm/DC 
Small signal impedances 

Input pins 2 & 4 1kO// 
13pF 

Output pins 1 & 5 1.5kO// 
11 pF 
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SW250 
The SW250 is a TV IF filter for the French SECAM standard, systems Land L' , with a vision carrier frequency of 

327MHz 

Characteristic 
Frequency Value 

Units Conditions 
MHz Min. Typ. Max. 

Vision carrier 32.7 Ref. level -6 dB 
Colour carrier region 37 -2 0 1 dB 

38 -3 -6 -9 dB 
In-band level 34.5-36 -2 0 2 dB 
In· band ripple 34.5-36 0.5 1 dB Peak 
Adjacent vision trap 40.7 -38 -43 dB 
Adjacent sound trap 31.2 -46 -50 dB 
Own sound 

UHF 39.2 -43 -46 dB 
VHF 43.85 -43 -46 dB 

Lower side lobe 26-31.2 -36 -40 dB 
Upper side lobe 39.2-40.7 -38 -43 dB 

40.7-45 -36 -40 dB 
45-90 -30 dB 

Insertion loss 34.5 19 25 dB 
2T sin' pulse and bar K rating 32.7 2 3 % 
Group delay:-

Ripple 34.5-36 10 ns 
Deviation 34.5-36 10 50 ns 

Spurious outputs 32.7 -46 -40 dB 
Temperature coefficient of frequency -90 ppm/DC 
Small signal impedance 

Input pins 2 & 4 1.6k all 
10pF 

Output pins 1 & 5 1.2k n// 
11 pF 

SW400 
The SW400 is a TV IF filter for the Australian PAL standard, systems Band G, with a vision carrier frequency of 

36.875MHz. 

Characteristic Frequency Value Units Conditions 
MHz Min. Typ. Max. 

Vision carrier 36.875 Ref. level -6 dB 
Colour carrier 32.445 -7 -3 -1 dB 
Sound carrier 31.375 -26 -22 -18 dB 
In-band level 33.475-

35.375 -3 0 2 dB 
In band ripple 33.475-

35.375 0.5 1.5 dB Peak 
Adjacent vision trap 

VHF 28.875 -36 -40 dB 
UHF 29.875 -38 -45 dB 

Adjacent sound trap 
VHF 28.375 -38 -45 dB 
UHF 39.375 -36 -40 dB 

Lower side lobe 25.0-
29.875 -35 -40 dB 

Upper side lobe 38.375-
43.0 -35 -40 dB 

Insertion loss 35.375 18 24 dB 
2T sin' pulse and bar K rating 36.875 2 3 % 
Group delay 

Ripple 32.5-35.375 25 ns 
Deviation 32.445 175 ns Reference 0 (it 36.875MHz 

34.125 0 ns 
34.875 -80 ns 

Spurious outputs 36.875 -46 -40 dB 
Temperature ·coefficient of frequency -90 ppm/DC 
Small signal impedances 

Input pins 2 & 4 1 kO// 
12pF 

Output pins 1 & 5 1.6k all 
10pF 
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SW450 

The SW450 is a TV IF filler forthe South African PAL standard. system I. with a vision carrier frequency of 38.9MHz. 

Characteristic 
Frequency 

MHz 

Vision carrier 38.9 
Colour carrier 34.47 
Sound carrier 32.9 
In-band level 35.5-37.4 
In-band ripple 35.5-37.4 
Adjacent vision trap 30.9 
Adjacent sound trap 40.9 
Lower side lobe 25.8-30.9 
Upper side lobe 40.9-46 
I nsertion loss 37.4 
2T sin' pulse and bar K rating 38.9 
Group delay:-

Ripple 35.5-37.4 
Deviation 35.5-37.4 

Spurious outputs 38.9 
Temperature coefficient of frequency 
Small signal impedances 

Input pins 2 & 4 

Output pins 1 & 5 

ABSOLUTE MAXIMUM RATINGS 

Storage temperature 
Operating. temperature 
Pin to pin voltage 

Pin to case voltage 

192 

_25°C to +85°C 
-10°C to +70°C 
30V (short term) 

10V (continuous) 
100V 

Value 
Units Conditions 

Min. Typ. Max. 

Ref. level -6 dB 
-7 -4 0 dB 
-34 -30 -26 dB 
-3 0 2 dB 

0.5 1.5 dB Peak 
-38 -46 dB 
-38 -43 dB 
-36 -40 dB 
-36 -40 dB 

17 23 dB 
1.5 2 % 

10 ns 
25 50 ns 

-46 -40 dB 
-90 ppm/DC 

1 k011 
12pF 

1.6kOII 
10pF 
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CONSUMER 
lVCIRCUITS 

TBA120S 
UMmNG IF AMPUFIERlFM DETECTOR 

The TBA 1205 is a symmetrical a·stage limiting amplifier 
with a symmetrical coincidence demodulator and remote 
DC volume control. The circuit is especially suited for the 
sound I F section of TV receivers and for FMII F 
amplification/demodulation in FM radio receivers. 

An auxiliary circuit, consisting of a transistor with free 
base and collector and a 12V Zener diode, is also 
incorporated on the chip. The transistor can be used as an 
AF preamplifier (lc<5mA) or as a bass/treble switch using 
voltage·controlled on/off switching of an R·C circuit. 

The Zener diode can be used to stabilize the chip supply 
voltage or that of other circuits in the system (lz<15mAl. 

The TBA 1205 is supplied in two group variants, with 
volume as the parameter. A decrease in volume of 30 dB 
requires a resistor between pin 5 and earth with a value 
depending on the group number as shown in the following 
table. The group number is printed on the package. 

Group 

RS(km 

1------
I 
I 
I 

,,~ A"P 
OIPI 

III IV 

2.1-2.S 2.4-2.9 

Fig. 2 SBA 120S block diagr8m 

_____ 1 

EARTH[~PINPUT 
lIP BIAS[ l II P F:::eOBACK BIAS 

FREE COLLECTOR [ I 'I P ZENER DIP 

FREE BASE [ 4 H P + 'Ie SUPPLY 

VOLUME CONTROL [ 5 fa p LIM. AMP O/P2 

LIM. AMP OIP I [ • I P TUNED eeT 

TUNED CC1[ 7 • P AUDIO O/P 

DP14 OP14 

F;g. 1 Pin connections 

FEATURES 

III Outstanding Limiting Qualities 
III High AM Suppression 
II Wide Supply Voltage Range 
II Low External Component Count 

APPLICATIONS 

IiII TV Sound Systems 
III FM Rad io Receivers 
II FM Tuners 

QUICK REFERENCE DATA 

III 
I?I 
III 
III 
II 
II 

Supply VOltage\: + 12V (Typ) 
Operating Frequency: Up to 12MHz 
Current Consumption: 14mA (Typ.) 
I F Voltage Gain: 68dB (Typ.) 
AF Output Voltage: 1.1 V r.m.s. (Typ.) 
Volume Control Range: 70dB (Typ.) 

I!I Second Source Availability 
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TBA120S 

ELECTRICAL CHARACTERISTICS 

Test Condition. (unle .. otherwise stated): 

Vee = +12V 
TA =+25°C 
f= 5.5MHz 
~f = ±50kHz 
fmod = 1kHz 

Characteristics 

Amplifier/demodulator 

Frequency range 

IF voltage gain V6N 14 
I F output voltage 
AF output voltage 

Input voltage at start of limiting 
Input impedance 
Output resistance (pin 8) 
Volume control range 

DC component of olp signal 
AM suppression 
Potentionmeter resistance 

-ldB down 
-7OdBdown 

Control voltage 
-ldB down 
-70dB down 

Total current requirement 

Auxiliary circuit 

Zener voltage 

Zener resistance 
Transistor breakdown voltage 
Current gain 

Symbol 

f 

Gv 
Vopp 

VAF 

Vlim 
Zj 

Ro 
V AF max 

VAF mjn 
Va 

aAM 
R5 

V5 

Icc 

V12 
Rz 

BVeEo 
hFE 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage Vee: 
Operating temperature 
Storage temperature 
Total power dissipation, Ptot 

Continous: 
Max. 1 min: 
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u, 

18V 
_10°C to +70°C 
_25°C to +125°C 

400mW 
500mW 

Min. 

0 

15/6 

45 

1.0 

10 
12 

12.5 

13 
30 

Value 
Units 

Typ. Max. 

12 MHz 
68 dB 
250 mV 
1.1 V r.m.s. 

0.55 V r.m.S. 
30 60 p.V 

40/4.5 kU/pF 
2.6 kU 
70 dB 

7.3 V 
55 dB 

3.7 4.7 kU 
1.4 kU 

2.4 2.6 V 
1.3 V 
14 18 mA 
16 20 mA 

13.5 14.5 V 
30 U 

V 

-

Zener current, 112 
Continuous: 
Max. 1 min: 

Volume control voltage, Vs: 
Collector current, 13: 
Current 14: 
Shunt resistance R13/14: 

Conditions 

Limiting each output 
Vj=10mV, 0=45, K=4% 
Vj=10mV, 0=20, K=l% 
0=45 

Vj=O 
Vj=500p.V, m=30% 

R5 = 00 

Rs = 0 

112 = 5mA 

14=O,13=500p.A 
13=lmA 

15mA 
20mA 
4V 
5mA 
2mA 
..;; lkU 



m 

" 

0 

0 

-2 ° 
:. -) ° ,f-

~ 
::> -S 
o 

§ 
::> " -, 

° 
0 

° 
10 

I 
II 

I 

I 
II 

V 
V 

I 

I 

-+-T-/ 
vee ~ 12 V 

'. • 10m'" 

" • 50kHz , • 5'Slo4Hz 

-

r-r- t'-. t-- ----

~ 
o 
o 
o 
::> 

" 0 

o,,O-L......L.·· -- _. 
- 8 10 1\ 20 

CONTROL VOLTAGE Vs IVI 

Fig. 3 Volume control voltage characteristic 

t-- 6~.'N;UT I ! - -
AI' :SOkHz I / - f- t- PINS ole 

L --c- -

/ . Sf-- -_ .. -
j k ol:7%.Cal-SnV ~ 

/1 I 

If 
I Y' ++~ r-r-I- --t-- _L ~'18%.C""'FI2'2kl\/ ° 

t---f-t- 1/ / v 
/ VA 

~'1%.c'fiaDPF{I'8k 

.L V 

., V l/ :/ 
II V V 

/ l-/ 
V 

0 

" " SUPPLY VOLTAGE "eeIV! 

Fig. 5 Audio output v. supply voltage 

2·5 

, 

20 

TBA120S 

o o 
::> 

" 

° /" 

<f- ' ! '" I I V 
1/ : tOmv / 

I-
6.f: SOkHz 
I : 5·5~Hz II 

20 

J 
V 

0 

/ 

" J 
" 

1/ 
I 

f-- 1_ 
60 

I-
10 

.. 

6 

, 

4 

" g 
U 

~ , 
Z 

~ 
0: 
g .. 
o 2 

. 

-l-t- V-. 

Rs lkll.l 

Fig. 4 Volume control resistance characteristic 

.. 

- t-.. - _ .. 
\ . _ . _ . .. ... _-

vee: 12 .... 

1\ •• :!50kHz . : 5.5MHJ. 

"- II I 
I'-- k:l.7'I.C:l.SnF 

f-. t" 
t-r- 1-r-

\ 
'\ 

'" k=I.!i'/. C = InF/2.2.k1l. 

f\ 
1"'-

I"- 1t:)"oC }680pL.kAI 

I 

-4 ~ 50 0 ~ 20 

AUDIO OUTPUJ LEVEL VAF RElATIvE 
TO MAl(, O/PldB! 

r-,-

r- t---

" 

Fig.·6 Distortion factor (k) as a function of audio output voltage 
VAF 

4 

199 



TBA120S 

" 

, 
r---.... 

" V 
, / 

. I- / 
v 

/' 
v 

. 
1/ V 

, 

, 

, 
10"2 .' ,,' ,,' 

INPUT VOLTAGE Vj (mY I 

Fig. 7 AM suppression characteristics 

Frequency 
(MHz) 

Fig. 8 Recommended application circuit, 5.5MHz S.O 
5.5 

Fig. 9 Application circuit using ceramic filter. (For good 4.5 
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selectivity. the ceramic filter should be combined with an LC [> 
circuit) 
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Fig. 10 Circuit diagram 
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R(m (Murale Type No) 
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CONSUMER 
1V CIRCUITS 

TBA120T TBA120U 
FM IF AMPUFIER AND DEMODULATOR 

The TBA120T and TBA120U are symmetrical 8·stage 
limiting amplifiers with symmetrical coincidence 
demodulator and remote DC volume control. The circuits 
are especially suitable for the sound I F section of TV 
receivers and for FM/IF amplification/demodulation in FM 
radio receivers. An additional audio output is provided at 
constant level (before the volume control) for the 

FEATURES 

• Outstanding Limiting Qualitites 
II High AM Suppression 
II Wide Supply Voltage Range 
II Low External Component Count 
II Low Intermodulation due to I F Voltage 
II No Selection for Volume Control 

Characteristic Necessary 
II Designed for use with Ceramic Filters 

(TSA 120T only) 

,Vee VAF 

connection of video recorders and headphones, together 
with an audio input for video recorder playback. 

The audio output voltage is at constant level with supply 
voltages between 10 and 18V and is of the same level as the 
TBA 120S operating from a 15V supply. 

The devices are insensitive to supply voltage hum, and 
there is therefore little need for smoothing capacitors. 

IF IiPnOWL 2 

AUDi() lIP 

HfF. VOLIAGlO/P 

VOLUME C<lNTilOL 

] " UNHI (;l!ll\llll ,\lJ()ll) (lIP 

T8A120r 
t TBA120u II vee 

lD I D(M()[)ULAIOH 

CUMPUNENTS LlEMODULATOR.j 

COMPONENTS 8 RfGUL:\ 1 [0 AUDIO DIP 

"l.-_--T DP14 

Fig. 1 Pin connections 

APPLICATIONS 

.. TV Sound Systems 

.. FM Radio Receivers 
III FM Tuners 

r-l~mr-~------------------------------Ir3------------------c:;;=-J---------"'·~-¢15::'"' 

I • VAF 
I REGULATEO 
I I AFTER Y'OLUME 
1" CONTROL 

P I ONLY TSA 1201 

121 ONLY TBAI20U 

Fig. 2 Block diagram 

, _______ -1 
V,,,:4-8V 
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TBA 120T /TBA 120U 

ELECTRICAL CHARACTERISTICS 

Test condition. (unless otherwise statedl: 
Vee = 12V 
Tamb = +25°C 

Characteristic 

Total current consumption 
I F voltage gain V.N I. 
Output voltage with limiting at each 
output 
Output impedance Pin 8 

Pin 12 
Input impedance 
Internal impedance 
DC level of output signal IVin = 0) 

Stabilized voltage 
Residual I F voltage without deemphasis 

AF gain IAF not regulated) 
Regulation at certain ratio of divider 
Range of volume control 
(referred to pin 8) 

Resistance Isee note 1) 
Input voltage for limitation 

Hum suppression 

TBA 120T only: 

Input impedance 
AM suppression 

AF output voltage 

TBA 120U only: 

Input impedance 
AM suppression 

AF output voltage 

Harmonic distortion 

NOTE 

Symbol 
Min. 

ICC 9.5 
Gv 

Rs 
RI1 
R3 
R, 
V. 

VI' 
V. 4.2 
V. 

VI' 
V.N3 
VAF/. 20 

V AFmax 70 
V AFmin 

R •. s 1 

Vinlim 

V.N II 
VI,/V II 

Zin 
aAM 50 

Va, 650 
VI1 400 

Zin 15#6 

aAM 50 

V.olf 850 

V 1201f 600 
k 

V.lue 
Units Conditions 

Typ. Max. 

13.5 17.5 mA 
68 dB /iF =5.5MHz 

250 mVp·p 
·1.1 kf! 
1.1 kf! 
2 kf! 
12 f! 
4 V Vin = 0 

5.6 V 
4.8 5.3 V 
20 mV 
30 mV 
7.5 
28 36 dB R •. s = 5kf!. RS • I = 13kf! 

85 dB 

10 kf! 
30 60 I1V IIF = 5.5 MHz, t:.f = ± 50kHz, 

Imod = 1kHz 
35 dB 
30 dB 

800#5 f!#pF flF = 5.5 Mhz 
60 dB /i F = 5.5 MHz, t:./ = ±50kHz, 

Vin = 500I1V'/mod = 1kHz, 
m=30% 

900 mV /iF = 5.5 MHz, t:./ = ±50kHz, 
650 mV Imod=lkHz 

4()Q4.5 kf!#pf IIF = 5.5 MHz 
60 dB IIF = 5.5 MHz, t:.1 = ±50kHz, 

Vin = 500pV, Imod = 1kHz, 
m=30% 

1200 mV IIF = 5.5 MHz, t:.f = ±50kHz, 
Vin = 500pV, Imod = 1kHz, 

1000 mV a. ""45, k = 4% 
1 % II F = 5.5 MHz, t:.1 = ±50kHz, 

Vin = 10mV, fmod = 1kHz, 
a. ""20 

1. If DC volume control is not used, pin 4 must be connected direct to pin 5. 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage Vee 
Operating ambient temperature, Tam b 
Storage temperature, Tstg 
Total power dissipation, Ptot 
Volume control voltage, V s 
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18V 
-10 to +65°C 

-55 to +125°C 
400mW 

6V 

Reference voltage O/P current, I. 
IF input resistance, R,3 . 1 • ITBAI20U) 
Range of supply operation, Vee 
Frequency range, I 

5mA 
.;;; lkf! 

10to lBV 
Oto 12 MHz 



.Vee AF AF 11' r"TEO 
100 c-- ).22,. 

NOTES 

IBAI'OU 

CDA 6-0M( 
OR 

COli. 5'S"'C 

IBAI'Cl 

TBA 120T /TBA 120U 

1. This 820n resistor is not necessary for the TBA 120T. when uSing the SFE 5.5MB 
2. Omittinq the 47J1F capacitor on pin 11 changes volume control range 

'0 

i 

" 
A 
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" '0'111111 

3. Ll: 00""73 
4. L2: 00 "'40 

i 

-I 

I 

Fig. 4 Z voltage v. supply voltage 
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Fig. 3 Recommended application circuit 
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r-.~COMMENDED RANGE~_ 
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I 
OdB i 770mV~tI 

Fig. 5 AF output voltage v. supply voltage 

AF - OUTPUT \'OLTAGE 
WITH DEEMPHASIS 
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(T8A 720U onlyl Oel8.770mV,n 

'OAF I 
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Fig. 6 Total current consumption 
v. supplV vOltage 

1I"!5DltHl ... 3'J. WITH DEEMTASIS11 
V·70 -60 I'~ -~o \ ·30 -20 -10 9 dB ~ v, Ij ,\1 I. :r 200m' ... AT ''" ,,-

I. !25kHI. II.'" WIT~ OEEMPHlslS 

AM· SUPPRESSION 1 
,~ I 

I'\. m. ~O'r. 
" 1 f-I-

1\ 1 

\ II m. ,'''' 
I--l-

I'.. l NOISE I 
"-L 30llV 

m.O 

1 
(T8A 720U onlyl 

Fig. 1 AF output voltage and noise voltage v. input voltage (input 
Murata SFE 5.5MB! 

Fig. 8 AF output voltage and noise voltage v. input voltage (input 
60n impedance, broadband) 

203 



TBA120T/TBA120U 

Il 
61 • ~ SOkHl, k .3'!. AF- OUTPUT VmlAGE 

.10 

·20 

! ." . . " 
~ ." ! 
:' ." 

.. " " "-J" " " 10 \,:~I, -_V, 

/~ \ .L1UION , 

I--\1\ I~ J 
.'- Ii NOISE • "r" 
"' - T I- m.30'" 

." 

." 
-100 

'mod alkHz \ I 
WITH COA S'S ~C \ -..... 1 3011" 

WITH I OEETHAr m.O 

, 

(TBA 120T only) 

Fig. 9 AF output voltage (pin 8), noise voltage and harmonic 
distortion v. input voltage. 
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Fig. 11 AF output voltage (pin 8) v. potentiometer resistance and 
v. ratio of resistances 

VIDEO-RECORDER 

f' 
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"" m BAIl7 

" " 'co ~2211 
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~ 
Be 

~ 
lJ8 

8C308 

11 ""i~ "'0 
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'o----!i . 

8o.-r1'4 
1I·2k 

1·8k 

" '" 
" 

IT (1" 
AF AMPLIFIER 

10 

I 
l /I~~~~E MEASURING AMPLIFIER) 

I I I I 

'\\ 
OdB, UNf8,900mlJ ACR~SS IFIP.'N "\ _____ 

\ OdS. v"F8' !-IS'" 

\ '" i I I I 
--1- " 
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Fig. 10 Harmonic distortion v. volume control 

I AF 

'~,9' ' ~ I" I", I . 
v, '~~" v~ . r- ,v' 
1 1 1 nJ v, 

VPo! 

·20 

/ 
/ 

/ 

/ 
/ 

Fig. 12 AF output voltage (pin 8) v. voltage feeding into pin 5 
V,RF = 60mVeff, flF = 5,5 MHz, bf = ±150kHz, fmod = 
1kHz. Vee = 18V 

Function: 

When switching voltage applied, the emitter follower 
(BC238J on the output is blocked and the buffer stage 
(BC308l is switched on. It includes a pre·emphasis to balance 
the de--emphasis at the AF output. The I F amplifier is put out 
of operation by the diode, BA127, and the 47kf! resistor. 
The remote controllable volume regulator in the TBA120T!U 
is used for recording and playback. 

SOCKET (1) SWITCHING VOLTAGE:FOR PLAYBACK .12'1 
FOR INPUT Ne 

SOCKET (Ll SIMULTANEOUS INPUT ANO OUTPUT FOR AF 

Fig. 13 Circuit for direct connection to video recorders 

204 



CONSUMER 
lVCIRCUITS 

TBA440 NIp 
VIDEO IF AMPUFIER DEMODULATOR 

The TBA440 (TBA440N for NPN tuners, TBA440P for 
PNP tuners) comprises a high-gain regulated video IF 
amplifier, a controlled demodulator and 'two low-resistance 
video outputs with positive and negative signal as well as 
the complete key control and delayed tuner control. 

ABSOLUTE MAXIMUM RATINGS 

IF IIP(D1FFERENTIALI 1 

DECOUPLING :2 

ov 3 

CONTROL VOLTAGE QECOUPlING, 13 
T8A 440 

TUNER AGe s 12 

TUNER AGe THRESHOLD CONTROL e. 

GATING PULSE liP 7 

IF liP (DIFFEAENTtAL) 

OECOUPllNG 

WHITE LEVEL PRESET 

v" 

:} VIDEO DIPs 

SYNC. lEVEL CONTROL 

DEMODULATOR TUNING 8 DEMODULATOR TUNING 
Supply voltage steady 

transitory 
Voltage at pin 5 

15V 
16.5V 

20V 
5V 
5V 

-10° to +60°C 

DP16 

Voltage at pin 4 
Voltage at pin 14 
Operating ambient temperature 
Total power dissipation 
at Tamb ';; 55°C 

Ohmic resistance between pins 8 and 9 

CONTROL 
VOLTAGE 

DECOUPLING 

700mW 
20n 

Fig_ 1 Pin connections 

FEATURES 

Complete Video I F in one Ie 
High Sensitivity 
Positive and Negative Video Signals 

• • • • • • 
Gated AGC and Delayed AGC for Tuner 
White and Black Levels Separately Adjustable 
Ability to Control PI N Diode Attenuators 

VIDEO 
OUTPUTS 

~ 

11--, 
I 
I 
I 
I 
I 
I 
I 

I TUNING 
9 I }CEIo400ULATOR 

~--------------'~ 

I 
I 

5 ___ L ___ ..oL _______ 7 __ J 
TUNER TUNER 011 GATING 

AGe AGe PlJLSE 
THRESI-fJLO INPUT 

Fig. 2 TBA440 block diagram 
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TBA440N / TBA440P 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated): 
Tamb = +25°C 
Vee = +13V 
Reference point is pin 3 (OV) 

Characteristic 

Supply voltage, Vee 
Current consumption 
DC output voltage 

White level deviation 

IWll Il;V I 3 
l;VI 2/l;VI 3 

Resistance R14-3 for l;VII = 1'1 
AGC threshold V 10 = sync pulse 
level for RI 0-1.1 = 0 
Regulating slope RI o_II Nll 

Sync. pulse level with async. or 
without gating pulses 
Control current for tuner pre ar}ip.· , 
I F control voltage for max gain 

for min gain 
Gating pulse voltage 
Residual I F voltage 
Output current to earth 
Output current to V I 3 
Input impedance at max gain 

at min gain 
Input voltage for VII = 3V POp 
Video bandwidth 
AGC range 
Intermodulation 

16 

" 
" 
10 / 

~ ,/ 

Pin 

13 
13 
11 
11 
12 
12 

11, 13 
12,13 
14 3 

10,11 
10, 11 

11 
5 

4 
4 
7 

11, 12 
11,12 
11, 12 

1 
1 
1 

II 

II 

~ 

-. 
u. 
z Vl1 =]V 

VCC: 15V 1-+-
I .. 36t.4Hz 

,--roo 
.61 • 3104Hz f-+-
RG = soon. t--t--

, I 
I 

0 
HI 20 30 '0 " AttENUATION IdBI 

Min. 

10.5 
28 

4.1 

05 

10 

0 
2.5 
-2 

52 

Fig. 3 Noise figure v. attenuation 
(measured at video frequency) 
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Value 
Units Conditions 

Typ. Max. 

13 15 V 
40 52 mA Vee = 15V 
5.1 6.1 V Vin = OV, RI4 = 00 

6.2 V Vin=OV,RI4=0 
1.1 1.8 V Vin = OV, RI4 = 00 

2.5 V Vin =OV, RI4 =0 

0.15 
0.05 

1 kn 

1.2 V VIO = Vll 
4.5 knN 

0.2 V 
i5 mA Vs > 2V, 10dB after AGC (TBA440P) 

10d8 before AGC (TBA440N) 
0.5 V 

5 V 
-5 V 

50 mV 
5 mA 

-1 mA 
1.8#2 kn#pF 
1.9#0 kn#pF 
100 }1V Input 60n via 3:5 transformer 

7 MHz 
58 dB 
55 dB Input 0.3 to 1.5V POp 

IS HH-+++-+-H-+++-l 

;; I-iH4+-f-+ :~~:,:: 
~ 1.0 ( :3SMHz 

~H-++-f-+ RGRSOOA 

o·,I-iH-++-+-+-H-++-H 

OO~~IO=t~20~=,tO:t~~=t~'~O~60' 
ATTENUATION (dBI 

Fig. 4 Control voltage v. attenuation 



TBA440N / TBA440P 

20 20 

--- :?~ ./ 
I / I I 

'\ "' ....... , ........ --r-. '\ 
\ \ \ \ 

16 

18 

" 
\ 

11 

1,0 ;; 
.s 10 

RS:Uk 2,Sk 1·9k 1-4k O'15k 0 

R6,e'Ok 5·5k 4-Sk ). 9k loOk 0 

o I \ i \. \. \ 
o 10 -zo 30 40 SO 60 -10 20 30 400 50 60 

ATTENUATION (dBI ATTENUATION IdB) 

Fig. 5 Tuner control current v. attenuation with R6 as parameter 
(TBA440P) 

Fig. 6 Tuner control current v. attenuation with f!6 as parameter 
(TBA440N) 

I 
TUNER DU .... My I 

~. ~1rtl 21~ 
~~'-~21 1221 

". I J; L2 
t-;t-~!.-..t--C'-'-h 

I 39p 
FOR CCIR ONLY 

,--------------_._------------ -_._---
, 11 TBA440P FOR PNP JU',ER ~'II -----. --~-~---- ... -.• [21 ZF I I:O,TUNER:MAX GAIN! t 1'2k 1·21< 

l:l0mA !TUNER"MIN GAIN! + 
• 21 TBA 4LON FOR NPN TUNER 

I hl0mA [TUNER MAX GAINI 
I:OITUNER: MIN GAIN! 

PNP TUNER PREAtoIP NPN TUNER PREAMP 

Fig. 7 IF application with TBA440P or TBA440N for CCIR standard (values in brackets for U.S. standard) 
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CONSUMER 
TVCIRCUrrs 

TBA530 
RGB MATRIX PRE-AMPUFIER 

The TBAS30 is an integrated R-G-B matrix 
pre-amplifier for colour television receivers incorporating a 
matrix pre-amplifier for R-G-B cathode or grid drive of 
the picture tube without clamping circuits. The chip layout 
has been designed to ensure tight thermal coupling between 
all transistors in each channel to minimise thermal drifts 
between channels. Also, each channel follows an identical 
layout to ensure equal frequency behaviour of the three 
channels. 

This integrated circuit has been designed to be driven 
from the TBAS20 synchronous demodulator integrated 
circuit. 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage, Vee 
Supply currents:-

11 = 111 = 114 max 
110 = 113 = 116 max 

Total power dissipation 
at Tamb = 60°C, PTOT 
Storage temperature 
Operating ambient temperature 

13.2V 

10mA 
SOmA' 

400mW' 
-SS to +12SoC 
-10 to +60°C 

At increased voltages due to external failures (e.g., 
collector-base breakdown in the output transistors) a 
maximum current of SOmA is permitteq between 
pins 16 and 8, 13 and 8, 10 and 8. The maximum 
permissible power dissipation is then SOOmW . 

. , 

OUTPUT LOAD 
RESISTOR(BLUESIGNAt! ! - 1& 

-IB-YlINPUT 2 

-!a-V! INPuT 1 

- (R-Y\INPUT L ~~~ \l 

LUMINANCE INPUT [ 5 12 

ov [ , 
CURRENT FEED POINT 7 10 

BLUE SIGNAL OUTPUT 

BLUE CHANNEL fEEDBACK 

OUTPUT LOAD RESISTOR (GREEN SIGNAL} 

GREEN SIGNAL OUTPUT 

GREEN CHANNEL FEEDBACK 

OUTPUT LOAD RESISTOR (REO SIGNAU 

RED SIGNAl OUTPuT 

Vee RED CHANNEL feEDBACK 
~_....J' 

OP16 

Fig. 1 Pin connections 

QUICK REFERENCE DATA 

• Supply Voltage (Nominal) 
• Total Supply Current 

(Nominal) 

• Operating Ambient 

12V 

30mA 

Temperature Range -10 to +60°C 

• Gain of Luminance and 
. Colour-difference Channels 

(Typ.) 100 

11 10 

Fig. 2 TBA530 block diagram 
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TBA530 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated):­
Vee = +12V, Tomb = +25°C 
Black level: VR_Y = VG_Y = VB_Y = 7.5V 

Vy = 1.5V 
Reference = pin 6 

Characteristic Symbol 

Gain of colour channels (B-Y, 
G-Y, R-Y) G2 

G3 
G4 

Ratio of gain of luminance 
amplifier to colour amplifiers 
DC output voltages VR 

VG 
VB 

I nput resistance of colour 
difference amplifiers R2 

R3 
R4 

I nput capacitance of colour 
difference amplifiers C2 

C3 
C4 

Input resistance of luminance 
Qrnplifier Rs 
Input capacitance of luminance 
amplifier Cs 
3dB bandwidth of all channels B 
Total current drain IT'OT 

NOTES 

Min. 

0.9 

Value 
Units Conditions 

Typ. Max. 

100 -
100 - f = 0.5M Hz (see note 1) 
100 -

1.1 -
140 V 
140 V See note 2 
140 V 

60 kfl 
60 kfl f = 1kHz 
60 kfl 

3 pF 
3 pF f = lMHz 
3 pF 

20 kfl f = 1kHz 

10 pF f = lMHz 
6 MHz 

30 mA 

1. G is defined as the voltage ratio between the input signals at the pins 2, 3, 4 and the output signals at the collectors of the output 
tran!;istors. 

2. At.the collectors of the output transistors. The value of this voltage is also dependent on the external circuitry. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
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" " 10' -, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TBA 530 : 
r-~r-_-_~~~_-_~~ __ ~_J . , . 

OV 'I:c 

Fig. 3 TBA530 circuit diagram 



-8 OUTPUT 
lODV B-W 

-G OUTPUT 
100V B-W 

- R OUTPUT 
10010' B·W 

TBA530 

200j.lH 

r-----~r_--4_------------~------~--~------------~------~--_+----r_~~--o+200V 

~,Ik 

5'5W 
!In 

S-5W 

-IG-Y) Y SIGNAL 
IV B-W 

Fig. 4 Typica/application diagram 

,,. 
ssw 
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TBA530 

FUNCTIONAL DESCRIPTION 

Pin 

1. Output load resistor, blue signal 
(Also pins 11 and 14 for red and green signals 
respectively.) Resistors (47kQ, lW) connected to 
+200V provide the high value loads for the internal 
amplifying stages. The nominal operating potential on 
these pins is defined by the IC and the DC feedback 
and is approximately +SV. The maximum current 
which can be allowed at each of these pins is 10mA. 

2. -(S-Y) input signal 
This signal is fed via a low·pass filter from the TSAS20 
demodulator IC (pin 7) having a DC level of about 
+7.5V. The input resistance for this pin is typically 
60kQ with an input capacitance of less than SpF 
(similarly for pins 3 and 4). 

3. -(G-Y) input signal 
The DC black level of this signal is about +7.SV. (See 
pin 2.) 

4. -(R-Y) input signal 
The DC black level of th is signal is about +7 .SV. (See 
pin 2.) 

S. Luminance signal input 
The DC level on this pin for picture black is +1.6V. 
The required signal amplitude is 1 V black·to·white 
with negative-going syncs (or blanking) for cathode 
drive as shown. The input resistance at this pin is 20kQ 
approximately with a capacitance of less than lSpF. 

6. Negative supply (earth). 

7. Current feed point 
A current of approximately 2.SmA is required at this 
pin, fed via a 3.9kQ resistor from +12V, to bias the 
internal differential amplifiers. A decoupling capacitor 
of 4. 7n F is necessary. 

S. Positive 12V supply 
Maximum supply voltage permitted, 13.2V. Current 
consumption approximately 30mA. 

9. Red channel feedback (green channel, pin 12; blue 
channel, pin 15) 
The DC working points and gains of both the output 
stages and the IC amplifier stages are stabilised by the 
feedback circuits. The black level potentials at the 
collectors of the output stages (tube cut-off) are 
adjusted by setting correctly the DC levels of the 
colour difference signals produced by the TBAS20 
demodulator IC. The gains of the R-G-B output 
stages are adjusted to give the correct white points 
setting on the picture tube by adjusting the 
potentiometers in the feedback paths (RV1, RV2). 
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10. Red signal output (green and blue signal outputs on 13 

and 16) 
These pins are internally connected with pins 11, 14 
and 1 respectively via zener type junctions to give a DC 
level shift appropriate for driving the output transistor 
bases directly. To by-pass the Zener junctions at HF 
three 10nF capacitors are required. 

11. Output load resistor, red channel (see pin 1). 

12. Green channel feedback (see pin 9). 

13. Green signal output (see pin 10). 

14. Output load resistors, green channel (see pin 1). 

lS. Blue channel feedback (see pin 9). 

16. Blue signal output (see pin 10). 

OPERATING NOTES 

Careful attention to earth paths should be given, 
avoiding common impedances between the input (decoder) 
side and the output stages. Also, to enable matched 
performance to be achieved, a symmetrical board and 
component layout should be adopted for the three output 
stages. To compensate for the effect upon HF response of 
inevitable differences the compensating capacitors C, and 
C2 and C3 may be appropriately selected for any given 

board layout. 
The signal black level at the collectors of the R-G-B 

output stages depends upon the + 12V supply, the DC level 
of the colour difference signals from the TSAS20 
demodulator IC and the black level potential of the 
luminance signal applied to the TBAS30 matrix IC. The DC 
levels of the signals produced and handled by the IC's are 
designed to have approximately proportional tracking with 

the 12V supply potential, 

. leN (DC level, signal) ~ Vnom (DC level, signal) 
I.e., IN12V - 12 

To ensure that changes in picture black level due to 
variations on the lev supply to the IC's occur in a 
predictable way, all the IC's should be operated from a 
common supply line. This is specially important for the 
TBAS20 and TBAS30. Furthermore, to limit the changes in 
picture black level during receiver operation, the 12V 
supply should have a stability of not worse than ±3% due to 
operational variations. 

To reduce the possibility of patterning on the picture 
due to radiation of the harmonics of the products of the 
demodulation process, the leads carrying the drive signals to 
the picture tube should be as short as the receiver layout 
will allow. Resistors (typically 1.5kQ connected in series 
with the leads and mounted close to the collectors of the 
output transistors provide useful additional filtering of 

harmonics. 



CONSUMER 
lVCIRCUITS 

TBA540 
REFERENCE COMBINATION 

The TBA540 is an integrated reference oscillator circuit 
for colour television receivers incorporating an automatic 
phase and amplitude controlled oscillator employing a 
quartz crystal, together with a half-line frequency 
synchronous demodulator circuit. The latter compares the 
phases and amplitude of the swinging burst ripple and the 
PAL flip-flop waveform, and generates appropriate ACe, 
colour killer and identification signals. The use of 
synchronous demodulation for these functions permits a 
high standard of noise immunity. 

QUICK REFERENCE DATA 

III Supply Voltage, V3-16 12V (Nom.1 
III Total Current Drain, 13 38mA (Typ.1 
II R-Y Ref. Output, V 4-16 l.4Vpp (Typ.1 
II Colour Killer Output, V7-16 

Colour ON : 12V (Typ.1 
Colour OFF: 250mV (Max. I 

II ACC Output Voltage, V9.16:-
at Correct Phase of PAL Switch: +0.2 to 
+4V 
at Incorrect Phase of PAL Switch: +4 to 
+11V 

OSCILLATOR FEEDBACK liP ~~Dov 
AEACTANCE CONTROL STAGE FEEDBACK 1 ISp OSCILLATOR FEEDBACK 

Vee J " P 1 DC CONTROL POINTS FOR 

REFEAENCE WAVEFORM DiP 
I. TBA 540 13 

P , OSCILLATOR PHASE CONTROL 

,LOOP 

8URSTWAVEFQRM liP \ 12 ~ ACe LEVEL SETTING ISEE PIN 10) 

REFEAENCEWAVEFOAM liP , I' b Ace GAIN SETTING 

COLOUR KILLER O/P 1 IO~ Ace LEVEL SETTING ISEE PIN 1,1 

PAL fLIP/FLOP SOUARE WAVE liP 6 9b Ace OIP& tDENT 

DP16 

Fig. 1 Pin connections 

ABSOLUTE MAXIMUM RATINGS 

Voltages arc referred to pin 16 

Electrical 

Supply voltage V3 (Veel 
Total power dissipation 
at Tamb = +60o e 
Surge current, minimum 
duty cycle 10:1, 17max 

Temperature 

Storage temperature, Tst 
Operating temperature, 'ram b 

~-+-+-+--4" 

13.2V 

700mW 

50mA 

_55°C to +125°e 
-lOoe to +60oe 

Fig. 2 TBA540 block diagram 
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TBA540 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated): 
Vee (V3) = +12V, Tamb = +25°C, Vs = 1.5Vp·p burst, Va = 2.5Vp·p PAL square wave. 
Voltages referred to pin 16 

Value 
Characteristic Pin Units Conditions 

Min. Typ. Max. 

Output Signals 
B· Y reference signal output 4 1 1.4 2 Vp·p 
Colour killer output 7 

colour 'on' 12 V 
colour 'off' 100 250 mV 

ACC output signal range 9 
at correct phase of PAL switch +4 to +0.2 V 
at incorrect phase of PAL switch +4 to +11 V 

Oscillator Section (Amplifier) 
Input resistance 
I nput capacitance 
Voltage gain, G1S.l 

Reactance Control Section 
Voltage gain, G1S.2 
Rate of change of gain with phase 

- difference between burst 
and reference signal, LlG 1S.2 

---
L\rp5·4 

FUNCTIONAL DESCRIPTION 
Functions listed by pin number 

1, Oscillator Feedback Output 

15 
15 

15·1 

15·2 

15·2 

The crystal receives its energy from this pin. The output 
impedance is approximately 2kn in parallel with 5pF. 

2. Reactance Control Stage Feedback 

This pin is fed internally with a sinewave derived from 
the reference output (pin 4) and controlled in amplitude by 
the internal reactance control circuit. The phase of the 
feedback from pin 2 to the crystal via Cl is such that the 
value of Cl is effectively- increased. Pin 2 is held internally 
at a very low impedance therefore the tuning of the crystal 
is controlled automatically by the amplitude of the 
feedback waveform and its influence on the effective value 
ofCl. 

3. Positive l2V Supply 

The maximum voltage must not exceed 13.2V. 

4. Reference Waveform Output 

This pin is driven internally by the regenerated 
subcarrier waveform in B·Y phase. (The output is in B·Y 
rather than R· Y phase as the burst phase network produces 
a lag of 90° of the burst applied to pin 5.) An output 
amplitude of nominally 1.4V peak·to·peak is produced at 
low impedance. No DC load to earth is required. A DC 
connection between pins 4 and 6 is, however, necessary via 
the bifilar coupling inductor. The function of this inductor 
is to produce, on- pin 6, a signal of equal amplitude and 
opposite phase (.)B·Y)) to that on pin 4. A centre tap on 
the inductor, connected to earth via a DC blocking 
capacitor, is therefore necessary. 
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3.5 
5 

4.7 

1.3 

5 

kn 
pF 

Pins 13 and 14 interconnected 

rad-I 

5. Burst Waveform Input 

A burst waveform amplitude of 1.5V peak·to·peak is 
required to be AC coupled to this pin. The amplitude of the 
burst will normally be controlled by the adjustment and 
operation of the ACC circuit. The input impedance at this 
pin is approximately lkn and a threshold level of 0.7V 
must be exceeded before the burst signal becomes effective. 
A DC bias of 400mV is internally derived for pin 5. 

The absolute level of the tip of the burst at pin 5 will 
normally reach 1.5V. 

6. Reference Waveform Input 

This pin requires a reference waveform in the ·(B·Y) 
phase, derived from pin 4 via a bifilar transformer (see 
pin 4), to drive the internal balanced reactance control 
stage. A DC connection between pins 4 and 6 must be made 
via the transformer. 

7. Colour Killer Output 

This pin is driven from the collector of an internal 
switching transistor and requires an external load resistor 
(typically 10kn) conhected to +12V. The unkilled and 
killed voltages on this pin are then +12V and <250mV 
respectively. (The voltage range on pin 9 over which 
switching of the colour killed output on pin 7 occurs is 
nominally +2.5V.) 

8, PAL Flip-Flop Square Wave Input 

A 2.5V peak·to·peak square wave derived from the PAL 
flip·flop (in the TBA520 or TBA990 demodulator IC) is 
required at this pin, AC - coupled via a capacitor. The 
input impedance is about 3.3kn. 



9. ACC Output 

An emitter follower provides a low impedance output 
potential which is negative-going with a rising burst input 
amplitude. With zero burst input signal the DC potential 
produced at pin 9 is set to be +4V (RV1). The appearance 
of a burst signal on pin 5 will cause the potential on pin 9 
to go in a negative direction in the event that the PAL 
flip·flop is identified to be in the correct phase. The range 
of potential over which full ACC control is exercised at 
pin 9 is determined by the control characteristic of the 
ACC amplifier, i.e., for the TBA560 from O.B to 1 V. The 
potential on pin 9 will fall to a value within this range as 
the burst input signal is stabilised to an amplitude of 1.5V 
peak·to·peak. The latter condition is achieved by correct 
adjustment of RV2. If, however, the PAL flip·flop phase is 
wrong the potential on pin 9 will move positively. The 
potential divider R5, R6 will then operate a PAL switch 
cut·off function in the TBA520 demodulator IC. 

10. ACC Level Setting 

The network connected between pins 10 and 12 
balances the ACC circuit and RV1 is· adjusted to give +4V 
on pin 9 with no burst input signal to pin 5. C5 provides 
filtering. 

11. ACC Gain Control 

RV2 is adjusted to give the correct amplitude of burst 
signal on pin 5 (1.5V peak·to·peak) under ACC control. 

12. See Pin 10. 

13. See Pin 14. 

14. DC Control Points in Reference Control Loop 

Pins 13 and 14 are connected to opposite sides of a 
differential amplifier circuit and are brought out for the 
purpose of DC balancing of the reactance stage and the 
connection of the bandwidth-determining filter network. 

TBA540 

Two 2% tolerance 10k resistors with the addition of a 
270n resistor at pin 13 are used in place of the previous 
balancing network. The 270n resistor may be modified 
according to the nature of the noise that appears at pin 5. 

The filter network consists of R2, C2, C3 and C4. The 
DC potentials on these pins are nominally +6V. 

15. Oscillator Feedback 

The input impedance at this pin is nominally 3.5kn in 
parallel with 5pF. No DC connection is required on this 
pin. The voltage gain in the Ie between pins 15 and 1 is 
nominally 4.7 times. 

16. Negative Supply (earth). 

OPERATING NOTES 
Performance and Comments 

Initial adjustment 
(a) Remove burst signal. 
(b) Short·circuit pins 13·14. Adjust oscillator to correct 

frequency by Cl. 
(c) Set the ACC level adjustment RV1, to give +4V on 

pin 9. Remove short circuit. 
(d) Apply burst signal. 
(e) Adjust ACC gain, RV2, to give a burst amplitude of 

1.5V peak·to·peak on pin 5. 

Phase lock loop performance (with crystal type 
4322 1520110) 

(a) Phase difference between reference and burst signals 
for ±400Hz deviation of crystal frequency, ±10o. 

(b) Typical holding range, ±600Hz. (c) 
(c) Typical pull·in range ±300Hz. 
(d) Temperature coefficient of oscillator frequency, only 

2Hz/oC maximum. 

REFERENCE OUTPUTS COLOUR KILLER 
OUTPUT IT BA S60 I 

'" 

33" 220 

B'Y R-Y - B-Y 2',. 
21 12k +1111 

10k 

Hf2 INPUT 
[TSA 520,1)'01 

)30",1 
BURS~I-' 

INPUT -r-.1 ~ ·--=;'f!:~~~lIlJ J/!. r 
BURST PHASE. 

10k 

l't. 

2'/. ", 
.1211 6 311 

Fig .. 3 Typical application diagram 

I DENT OUTPUT 
11BA990t 

Ace OJTPUT 
ITBA560t 

tDENT OUTPUT 
IT8A5201 
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.~! CONSUMER 
TV CIRCUITS 

TBA560 C 
LUMINANCE AND CHROMINANCE COI\ITROL COMBINATION 

The TBA560C is an integrated circuit for colour 
television receivers incorporating circuits for the processing 
and control of the luminance and chrominance signals. It 
can be used in conjunction with the TBA520 or TBA990, 
530, 540, 550 and TCABOO integrated circuits. 

The luminance part provides luminance delay line 
matching, DC contrast control, black level clamp circuit, 
brightness control and flyback blanking. 

The chrominance part provides chroma amplification 
with ACC, DC chroma gain control which tracks with the 
contrast control, separate saturation control, burst gate, 
chroma signal flyback blanking colour killer and PAL delay 
line driver. 

The TBA560C is not an equivalent of the TBA500 and 
510 although it performs similar functions to those circuits. 

ABSOLUTE MAXIMUM RATINGS 

Voltages are referred to pin 16 

Electrical 

V, 1 max. Supply voltage (note 1) 
V, Oto +5V V'O min. 
V2 0'0 +12V (note 21 V,2 
V. o to +6V V'3 
Vs o to +3V V14 min. 
Va -5 to +5V V,s 

13.2V 
-SV 
-5 to +6V 
-3 '0 +6.SV (note 2) 
-SV 
o to +5V 

Currents (positive when flowing into the integrated circuit) 

I, 
13 
15 

IS 
I, 

o to +lmA 
-1 to +3mA 
-5 to OmA 
-1 to +lmA 
-3 to +2.,..A 

19 
I,Omax 
l14 max, 

1'5 

Ptotrnax. Total power dissipation 
Tamb :;: 60°C (note 1) 

T einperature 

Storage temperature 
Operating ambient temperature 

Notes 

-10 to OmA 

+3mA 
+lmA 

Oto +lmA 

560mW 

-SS"c to +12S"C 
-10"C to +60"C 

1. Permissible during receiver switch on transient V 11 max. l6V. 
Ptolmax. 700mW for t;;<!: 60sec. 

2. V2 and V 13 musi: always be lower than V 11 

8ALANCED CHAOMA INPUT 1 ---; 
OC CONTRAST CONTAOL 2 1, BALANCEO CHAm.IA INPUT 

LUMINANCE INPUT 1 l' ACC INPUT 

BLACK LEVEl CLAMP CAPACITOR , " TeAS6QC 
CHROMA SATURATllJN CONTROL 

LUMINANCE OUTPUT ., DC FEEDBACK fOR CHROMA CHANNH 

BRIGHTNESS CONTROL V" 

BURST OUTPUT 10 BURST GATE AND CLAMPING PULSE III' 

Fl VBACK BLANKING WAVEfORM g CHROMA OUTPUT 

__ _J" 

DP16 

F;g. 1 Pin connections 

QUICK REFERENCE DATA 

.. Supply Voltage (Nom.) IV 11.(6) 12V 

.. Supply Current (Nom) (111) 30m A 

.. Luminance Signal Input Current (Typ.) 
113Ip.p)) OAmA 

.. Luminance Output Signal at Nominal 
Contrast Setting ITyp.) and Input Current as 
Above IV5-16Ip.p)) 1V (See Note 1) 

.. Chrominance Input Signal IMin.) 
(V'.15Ip.p)) 4mV 

.. Chrominance Input Signal (Max.) V'·'5Ip·p)) 
80mV 

.. Chrominance Output Signal at Nominal 
Contrast and Saturation Setting (Typ) 
IV9.l6Ip-p)) lV(See Note 1) 

.. Contrast Control Range ;;.20dB 

.. Saturation Control Range ;;.20dB 

.. Burst Output (Closed ACC Loop) ITyp) 
(VJ.16Ip.p)) lV 
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TBA560C 

r-, , , , , , , , , , 
: 
: , , , , , , , , , , , , 
'---0-----

I' 15 
OY " " " " 

Fig. 2 TBA560C block diagram 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise st.ted): 
Vee = +12V, Tamb = +25°C test circuit = Fig. 6, voltages referred to pin 16 

Value 
CharacteriStic Pin 

Min. Typ. Max. 

Supply voltage, Vee 11 10.8 12 13.2 

Required I nput Signals 

Chrominanceinput signal, pop value 
of colour bars with 75% saturation, VI.IS 1,15 4 80 
Luminance input current, black·to·white 3 0.4 1.5 
Contrast control voltage range for 
20dB control 2 2 3.7 5.6 
Brightness control voltage for black 
level of 1.5V at O/P 6 1.3 
Saturation control voltage range 
20dB control 13 2.7 4.4 6.2 
Flyback blanking pulse amplitude 8 

for OV blanking level at pin 5 0 -0.5 -1 
for 1.5V blanking level at pin 5 -2 -2.5 -3 

Burst keying (back porch) pulse 
(+ve going) 10 0.05 3 
Colour killer 13 0.5 1 
Automatic chrominance control starting 
level (-ve going) 14 1.2 

Obtainable Output Signals 

Luminance output voltage (black-to-white) 5 1 3 
Black level shift 100 
Burst signal amplit~de 7 1 
Chrominance signal at nominal contrast 
and saturation 9 1 
3dB bandwidth of chrominance and 
luminance amplifier 5 
Change of ratio of luminance to 
chrom inance 2 

NOTES 

Units Conditions 

V 

mVp·p 
mAp-p 

V See note 1 and Fig. 3 

V See note 2 and Fig. 4 

V See note 1 and Fig. 5 

V pk 
V pk 

mApk 
V 

V See note 3 

V Pop 13 = O.4mA Pop, V2 = 3.7V 
mV See notes 1 and 4 

V Pop 

V p.p See note 1 

MHz 

dB Contrast control 10dB 

1. Nominal contrast or saturation:::: maximum value -6dS. Thus" the control is +6 to -14d8 on the ntlminal. 
2. When V6 is increased to above l.7V, the black level of the output signal remains at 2.7V. 
3. A negative-going potential provides a 26dB ACe range with negligible signal distortion, Maximum gain reduction is obtained at an input 

voltage of 500mV min. 
4. Black level' shift is specified as that due to changes of contrast and video content dt constant brightness setting. 
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FUNCTIONAL DESCRIPTION 

1. Balanced Chroma Signal Input (in conjunction with 

pin 15) 

This is derived from the chroma signal bandpass filter. 

designed to provide a push-pull input_ An input signal 

amplitude of at least 4mV peak-to-peak is required between 

pins 1 and 15_ Both pins require DC potential of 

approximately +3.0V. This is derived as a common mode 
signal from a network connected to pin 7 (burst output). In 

this way DC feedback is provided over the burst channel to 

stabilise its operation. All figures for the chrominance signal 

are based on a colo~r bar signal with 75% saturation; i.e .. 

burst-to-chroma ratio of input signal is 1: 2. 

2. DC Contrast Control 

With +3.7V on this pin, the gain in the luminance 

channel is such that a OAmA black-to-white input signal to 

pin 3 gives a luminance output signal amplitude on pin 5 of 

lV black-to-white_ A variation of voltage on pin 2 between 

+5.6V and +2V gives a corresponding gain variation of +6 
to >-14dB. A similar variation in gain in the chroma 

channel occurs in order to provide the correct tracking 

between the two signals. Beam current limiting can be 

applied via the contrast control network as shown in the 

peripheral circuit, when a separate overwind is available on 
the line output transformer. 

3. Luminance Signal Input 

This terminal has a very low input impedance and acts as 
a current sink. The luminance signal from the delay line is 

fed via a series terminating resistor and a DC blocking 
capacitor and requires to be about OAmA peak-to-peak 

amplitude. A DC bias current is required via a 12kn resistor 

to the +12V line. 

4. Charge Storage Capacitor for Black Level Clamp 

5. Luminance Signal Output 

An emitter follower provides a low impedance output 

signal of 1 V black-to-white amplitude at nominal contrast 

setting having a nominal black level in the range 0 to +2.7V. 

An external emitter load resistor is required, not less than 

lkQ_ If a greater luminance output is required than lV. 

with normal control settings, the input current swing at 

pin 3 should be increased in proportion. 

6. Brightness Control 

Over the range of potential +0.9 to +1 JV the black level 

of the luminance output signal (pin 5) is increased from 0 

to +2_7V. The output signal black level remains at +2.7V 

when the potential on pin 6 is increased above +1.7V. 

7. Burst Output 

A 1 V peak-to-peak burst (controlled by the ACC 

system) is produced here. Also, to achieve good DC 

stability by negative feedback in the burst channel the DC 

potential at this pin is fed back to pins 1 and 15 via the 

chroma input transformer. 

TBA560C 

8. Flyback Blanking Input Waveform 

Negative going horizontal and vertical blanking pulses 

may be applied here_ If rectangular blanking pulses of not 

greater than -1 V negative excursion, or DC coupled pulses 

of similar amplitude whose negative excursion is at zero 

volts DC are applied, the signal level at the luminance 

output (pin 5) during blanking will be OV. However, if the 

blanking pulses applied to pin 8 have an amplitude of -2 to 

-3V the signal level at the luminance output during 

blanking will be +1.5V. The negative pulse amplitude 

should not exceed -5V_ 

9. Chroma Signal Output 

With a 1 V peak-to-peak burst output signal (pin 7) and 

at nominal contrast and saturation setting (pins 2 and 13) 

the chroma signal output amplitude is 1 V peak-to-peak. An 

external network is required which provides DC negative 

feedback in the chroma channel via pin 12_ 

10. Burst Gating and Clamping Pulse Input 

A positive pulse of not less than 50l1A is required on this 

pin to provide gating in the burst channel and luminance 

channel black-level clamp circuit. The timing and width of 

this current pulse should be such that no appreciable 

encroachment occurs into the sync. pulse or piclUre line 

periods during normal operations of the receiver. 

11. +12V Supply (Vee) 

Correct operation occurs within the range 10.8 to 

13_2V _ All signal and control levels have a linear 

dependency on supply voltage but, in any given receiver 

design this range may be restricted due to considerations of 

tracki ng between the power supply variations and picture 

contrast and chroma Ip.vels. The power dissipation must not 
exceed 5BOmW at 60°C ambient temperature. 

12. DC Feedback for Chroma Channel (see pin 9) 

13. Chroma Saturation Control 

A control range of +6d8 to>-14dB is provided over a 

range of DC potential on pin 13 from 6_2 to 2_7V. Colour 

killing is also achieved at this terminal by reducing the DC 

potential to less than +1V, e.g., from the TBA540 colour 

killer output terminal. The minimum "kill factor" is 40d8. 

14. ACC Input 

A negative-goi ng potential gives an ACe range of about 

26dB starting at +1.2V_ From lV to 800mV the steepest 

part of the characteristic occurs, but a small amount of gain 

reduction also occurs from BOOmV to 500mV. The input 

resistance is at least 50kSl. 

15. Chroma Signal I nput (see pin 1) 

16. Negative Supply, OV (Earth) 
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Fig. 3 Contrast control characteristic 
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Fig. 6 Application diagram 
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CONSUMER 
TV CIRCUITS 

TBASOO 
5W AUDIO AMPUFIER 

The TBA800 is a robust high efficiency audio amplifier 

especially designed for Television Receivers. 

FEATURES 

• Wide Supply Voltage Range 

• High Efficiency 

• Low Cost 
• Second Source Availability 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage Pin 1 or 3 vee 
Peak load current Pin 12 

30V 
1.5A 

Power dissipation 5W (case temp 90°C) 
Operating temperature (with 2SoC/W heat sink) 

_lOoe to +6SoC 

150°C 

Fig. 1 Pin connections 

QUICK REFERENCE DATA 

• Supply Voltage Range: 5 to 30V 
• Efficiency at 4W: 70% 

RP12 

Junction temperature 
Storage temperature _25°C to +125°C • Power Into 16n Load (Vee = 24V): 5W 

12 

10 

Fig. 2 TBA800 circuit diagram 

221 



TBA800 

ELECTRICAL CHARACTERISTICS 

rest Conditions (unless otherwise stated): 

Tamb = +25°C 
Vee = 24V Rf = 56n RL = 16n frequency 1 kHz 
Reference point i.s pin 9 
Measurements made in typical application circuit, Fig. 8 

Characteristic 

Supply voltage Vee 
Quiescent output voltage 
Quiescent current 
Input current 
Output power 
I nput voltage 

Input impedance 

3dB bandwidth 
Total harmonic distortion 
Open loop gain 
Closed loop gain 
Input noise voltage 
I nput noise current 

Efficiency 
Thermal resistance 

THO = 10"J. 

~ 

~ 
a 
~ 

< 
~ 

t ,,1KHz 
Rf .560 

10 20 

Pin 
Min. 

1,3 5 
12 11 
1,3 

8 
12 4.4 

8 
8 

12 

39 
8 

B 

Value 

Typ. 

24 
12 
9 
1 
5 

80 

5 
40 to 20k 

0.5 

70 
42 

5 
0.2 
70 

Units Conditions 
Max. 

30 V 
13 V 
20 mA 
5 IlA 

W 10% THD 

mV Output power 5W 

Mn 
Hz 
% o/ppower 50mWto2.5mll'l 

dB Rf=On 
45 dB Rf = 56n 

IlV 40Hz to 20kHz 
nA 

% Output power 4W 
70 °C/W Junction to ambient 
12 °C/W Junction to fin 

I I Vcc • 21.V , 
Rl" 160 

I 
f" lkH2 

RI" 560 

6 

I , 

1/ 

u 

~ 

~ 
< 
a 

2 

J 
Vcc IV} OUTPUT POWER I W) 

Fig. 3 MaJ(. available output power v. supply voltage Fig 4 Total harmonic distortion v. output power 
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TBA800 

CIO 

VINo---J~.----------'-I 
0·'11 

R, 
lOOk 

FINS 

RI 
56 

11 

C2 
500IJ 

The supplv voltage must be disconnected before inserting the integrated circuit into the socket. 

Fig. 8 Tvpical application 

APPLICATION NOTE 

When using a supply of 10V or less, pin 3 should not be 
connected and the bootstrap capacitor C8 should be 
omitted. 
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CONSUMER 
TV CIRCUITS 

TBA920 TBA920S 
LINE OSCILLATOR COMBINATION 

The TBA920 is a silicon integrated circuit designed for 
TV receiver applications. It accepts the composite video 
signal, separates sync. pulses with the added safeguard of 
noise gating and provides a sync. output for the vertical 
integrator. Also incorporated is the line oscillator together 
with two phase comparators: one to compare flyback 
pulses to the oscillator and the other for sync. phase 
comparison. The TBA920S is a special selection of the 
TBA920 (see Electrical Characteristics). 

FEATURES 

• Sync separator 

• Noise Gate 
• Line Oscillator 
• Dual Phase Comparator 

• Suitable for Thyristor or Transistor Systems 

QUICK REFERENCE DATA 

• Supply Voltage (nom.) 
• Supply Current (nom.) 
• Video IfP (+ve Sync.) 
• Flywheel PUll-in Range 

• Output Current 

COI<o!POSITE 
VIDEO 
INPUT 

1-- ;----­
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
~-

NOISE 
SIGNALS 

12V 
36mA 
3V 
±lkHz 
20mA 

HORIZONTAL 
FLYBACK PULSE 

HORIZONTAL OUTPUT 2 15 FREQUENCY Q)NTROl 

PHASE SHIFTER INPUT 3 14 OSCILLATOR CAPAcnOR 

PHASE COMPARATOR 2 OUTPUT , I J DECOUPliNG 

HORIZONTAl FL'(BACK PULSE rNf'UT 5 12 CONTROL VOLTAGE OUTPUT 

PHASE COMPARATOR 1 INPUT 6 II TIME CONSTANT FILTER 

SYNC SEPARATOR OUTPUT 7 10 COINCIDENCE FILTER 

VIDEO INPUT 8 NOISE GATE IhtPUT 

DP16 

Fig. 1 Pin connections 

ABSOLUTE MAXIMUM RATINGS 

Reference point is pin 16 unless otherwise stated 

Supply voltage, V cc 
Voltage at pin 3, V3 
Voltage at pin 8, -Va 
Voltage at pin 10, V,o 
Average current pin 2, '28V 
Peak current, pin 2, '2pk 
Peak current. pin 5. ISpk 
Peak current. pin 7, 17pk 
Peak current, pin 8. lapk 
Peak current, pin 9, 19pk 
Total power dissipation. PIOI 

Storage temperature, T 51g 

Operating ambient temperature, Tamb 

13.2V 
o to 13.2V 

12V 
-0.5 to +5V 

20mA 
200mA 

10mA 
10mA 
10mA 
10mA 

600mW 
-55 to +1 25°C 
-10to+60°C 

TO HORIZONTt.L 
OUTPUT STAGE 

'-"'3' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

Fig. 2 Block diagram 
225 



TBA920ITBA920S 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated): 
Vee =+12V 
Tomb = +25°C 
Reference point pin 16 
MeasurM in test circuit Fig. 3 (CCIR standard) 

Characteristic Symbol 

Current consumption I, 

REQUIRED INPUT SIGNALS 

Video Signal (Pin 8) 

Input voltage, peak·to·peak Vin pop 

Peak input current during sync. 
pulse ISpk 

NOise Gating (Pin 9) 

Input v'oltage, peak V. pk 
Input current, peak I. pk 
I nput resistance R. 

Flyback Pulse (Pin 5) 

Input voltage, peak VsPk 
InJ)ut current, peak Ispk 
Input resistance Rs 
Pulse duration ts 

DELIVERED OUTPUT SIGNALS 

Composite Sync. 'Pulses, +ve, Pin 7 

Output voltage, p.p V7p _p 
Output resistance 

at leading edge of pulse 
(~mitter follower) R7 
at trailing edge R7 

Additional external load resis-
tance R,ext 

Driver Pulse (Pin 2) 

Output voltage, Pop V2p _p 

Average output current 12av 
Peak output current 12 pk 
Output resistance (low ohmic) R2 
Output pulse duration 
when 
synchronised t2 
Permissible delay between 
leading edge of output pulse and 
fly back pulse tOtot 
Supply voltage at which output 
pulses are obtained Vee 

Oscillator 

Free-running frequency fo 
Spread of frequency at nominal !!.fo 
values of peripheral components To 

TBA920 
TBA920S 

Frequency change when decreas-

Ii.° I ing supply down to minimum 
4V 
Frequency control sensitivity 6fo 

Ei-;-; 
Adjustment range of network in 6fo 
circuit of Fig. 3 To 

226 

Value 
Units Conditions 

Min. Typ. Max. 

35 mA 12 = 0 

1 3 7 V Positive·going sync. 

100 /1A 

0.7 V 
0.03 10 mA 

200 n 

±1 V 
0.05 1 mA 

400 n 
10 /15 fa = 15625 Hz 

10 V 

50 n 
2.2 kn 

2.0 kn 

10 V 
20 mA 

200 mA 
15 n 
2.5 n V2 = +10.5V, external resistor pins 

2-16 
12 to 32 /15 See operating notes (1) 

o to 15 /15 ts = 12/15 

4 V 

15625 Hz R IS = 3.3kn, See operating notes (2) 

±5 % See note '1 " " 
±1.5 % See note 1 " " 

10 % 

16.5 Hzl/1A 

tl0 % 



TBA920ITBA920S 

Value 
Characteristic Symbol Unit. Conditions 

Min. Typ. Max. 

Influence of supply voltage on fi/ol/o 5 % frequence at V p = 12V WplVpnom 

Control Loop I (Between Sync. 
Pulse and Oscillator) 

Control voltage range V" 0.5 to 5.5 V 

Control current, peak I,pk ±2 rnA V,o>4.5V, V.>1.5V 
±6 rnA V,o<2V, V.>1.5V 

Loop gain of APC system b./ 1 kHz/Jls Time coincidence between sync. pulse 
b.t and flyback pulse or V I .>4.5V 

3 kHz/Jls No time coincidence or V I .<21/ 
Capture and holding range D.j ±1 kHz See note 2 
Pull·in time t 20 ms D.jl/. = ±3% (D.j=470Hz), see Fig. 3 
Switch·over from high control 
sensitivity to low control 
sensitivity after capture t 20 ms See Fig. 3 

Control Loop II (Between Flyback 
Pulse and Oscillator) 

Permissible delay between 
leading edge of output pulse 
(pin 2) and leading edge of 
flyback pulse Idtot o to 15 tJs 
Static control error b.t 

0.5 % See operating noles (3) Tt; 
Peak output current during 
lIyback pulse 14pk ±0.7 mA 

Overall Phase Relation 

Phase relation between leading 
edge of sync. and middle of 
lIyback pulse t 4.9 JlS See operating notes (4) 
Tolerance of phase relation b.t 

TBA920 ±0.7 JlS See operating notes (51 
TBA920S ±O.4 tJs See operating notes (5) 

Voltage for t2 = 12 to 32tJs V3 6 to 8 V I Adjustment sensitivity flt, 
flV, 

10 tJslV 

Input current 13 2 JlA 

External Switch·over or Parameters 
(Loop Filter and Loop Gain) of , 
Control Loop I (e.g. for Video 
Recorder Application). See Note 3 

Required switch·over voltage V,. 4.5 V R" = 150n 
2.0 V RII = 2kn 

Required switch·over current I, • 80 tJA A" = 150n, V, 0 = 4.5V 
120 JlA A" = 2kn, V,. = 2.0V 

NOTES 
I. Exclusive Of external component tolp.rances 
2. Adjustable with AU"IS 
3. With sync. pulses at pins 7 and 8; without RC network at pin 10 
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TBA920/TBA920S 

OPERATING NOTES 

1. The output pulse duration is adjusted by shifting the 
leading edge (V J from 6V to 8V). The pulse duration is a 
result of delay in the line output device and the action of 
the second control loop in the TBA920. 
For a line output stage with a BU108 high voltage transistor 
the resulting duration is about 22/ls, and in such a way that 
the line output transistor is switched on again about 8/ls 
after the middle of the line flyback pulse. This pulse 
duration must be taken into account when designing the 
driver stage and driver transformer as this way of driving 
the line output device differs from the usual, i.e. a driver 
duty cycle of about 50%. 
2. The oscillator frequency can be changed for other TV 
standards by an appropriate value of Ct •. 
3. The control error is the remaining error in reference to 
the nominal phase position between leading edge of the 
sync. pulse and the middle of the flyback pulse caused by a 
variation in delay of the line output stage. 
4. This phase relation assumes a luminance delay line with 
a delay of 500ns between the input of the sync. separator 
and the drive to the picture tube. If the sync. separator is 
inserted after the luminance delay line or if there is no 
delay line at all (monochrome sets). then the phase relation 
is achieved at Cs = 560pF. 
5. The adjustment of the overall phase relation and 
consequently the leading edge of the output pulse at pin 2 
occurs automatically by the control loop II or by applying 
a DC voltage to pin 3. 
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CONSUMER 
TV CIRCUITS 

TBA950:2X 
UNE OSCILLATOR COMBINATION 

The TBA950 :2X is a monolithic integrated circuit 
for pulse separation and line synchronisation in TV 
receivers with transistor output stages. 

The TBA950 :2X comprises the sync. separator with 
noise suppression, the frame pulse integrator, the phase 
comparator, a switching stage for automatic changeover 
of noise immunity, the line oscillator with frequency 
range limiter, a phase control circuit and the output 
stage. 

It delivers prepared frame sync. pulses for triggering 
the frame oscillator. The phase comparator may be 
switched for video recording operation. Due to the 
large scale of integration few external components are 
needed. . 

O,33~ 

f 
VIDEO 

INPUT SIGNAL 

ov' '" " LINE fREQUENCY PRESET 

LINE DIP, DRIVE 2 13 LINE FREQUENCY CAPACITOR 

V~, 3 TBA 12 PHASE CONTROL CAPACITOR 

PHASE COMPARATOR TIME CONSTANT t 950:2X 11 PHASE PRESET 

SYNC SEPARATOR liP 5 10 LINE FlYBACK PULSE liP 

COMPOSITE SYNC DIP Eo 9 TIME CONSTANT SWITCH DiP 

fRAME SYNC DIP "1..' ___ '.r SWITCH DELAY CAPACITOR 

Fig. 1 Pin Connections 

Fig. 2 Block diagram and test circuit 

DP14 
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TBA950:2X 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Tamb = +25°C 
fo = 15625Hz in the test circuit Fig.2 (see note 1) 

Value 
Characteristic Symbol Units Conditions 

Min. Typ. Max. 

Amplitude of frame pulse VI >8 V 
Frame pulse duration t7 >150 J.1S 
Output resistance at pin 7 (high state) RouI7 7.5 10 13 kO 
Amplitude of sync. pulse V6 >8 V 
Output resistance at pin 6 RouI6 2.5 4.5 kO 
Output pulse duration 12 25 28.5 f1S Typical range 
Residual output voltage V2 res <0.55 V 12 = 20mA 
Oscillator frequency fo 14843 15625 16406 Hz C13/1 = 10nF 

RU/l = 1 0.5k 0 
Frequency pull-in range ±t.fF 400 1000 Hz Typical range 
Frequency holding range ± t.fH 400 1000 Hz Typical range 
Slope of phase comparator control loop dfo/dtd 2 kHz/Jls 
Gain of phase control dtd/dtp 20 
Phase shift between leading edge of 
composite video signal and line flyback 
pulse (see note 2) adjustable by VII tv -1 3.5 J.1s T.YRical range 

NOTES 
1. By modification of the frequency-determining network at pins 13 and 14, these les can also be used for other line frequencies. 
2. The limited flyback pulse should overlap the video signal sync. pulse on both edges. 

OPERATING NOTES 

The sync. separator separates the synchronizing 
pulses from the composite video signal. The noise 
inverter circuit, which needs no external components, 
in connection with an integrating and differentiating 
network frees the synchronizing signal from distortion 
and noise. 

The frame sync. pulse is obtained by multiple 
integration and limitation of the synchronizing signal, 
and is available at pin 7. The RC network hitherto 
required between sync. separator and frame oscillator 
is no longer needed. Since the frame sync. pulse 
duration at pin 7 is subject to production spreads it is 
recommended to use the leading edge of this pulse for 
triggering. 

The frequency of the line oscillator is determined by a 
10 nF polystyrene capacitor at pin 13 which is charged 
and discharged periodically by two internal current 
sources: The external resistor at pin 14 defines the 
charging current and consequently in conjunction with 
the oscillator capacitor the line frequency. 

The phase comparator compares the sawtooth 
voltage, of the oscillator with the line sync. pulses. 
Simultaneously an AFC voltage is generated which 
influences the oscillator frequency. A frequency range 
limiter restricts the frequency holding range. 

The oscillator sawtooth voltage, which is in a fixed 
ratio to the line sync. pulses, is compared with the 
flyback pulse in'the phase control circuit, in this way 
compensating all drift of delay times in driver and line 
output stage. The correct phase position and hence the 
horizontal position of the picture can be adjusted by 
the 10k 0 potentiometer connected to pin 11. Within 
the adjustable range the output pulse duration (pin 2) 
is constant. Any larger displacements of the picture, e.g. 
due to non-symmetrical picture tube, should not be 
corrected by the phase potentiometer, since in all cases 
the flyback pulse must overlap the sync. pulse on both 
edges (see Fig. 3). 

The switching stage has an auxiliary function. When 
the two signals supplied by the sync. separator and the 
phase control 'circuit respectively are in synchronism a 
saturated transistor is in parallel with the integrated 2 k 0 
resistor at pin. 9. Thus the time constant of the filter 
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Fig, 3 Phase relationships 

network at pin 4 increases and consequently reduces 
the pull-in range of the phase comparator circuit for the 
synchronized state to approximately 50Hz. This 
arrangement ensures disturbance-free operation. 

For video recording operation this automaic switch­
over can be blocked by a positive current fed into pin 8, 
e.g. via a resistor connected to pin 3. It may also be 
useful to connect a rsistor of about 630 0 or 1 k 0 
between pin 9 and earth. The capacitor at pin 4 may be 
lowered, e.g. to 0.1 J.1F. These alterations do not 
significantly influence the normal operation of the IC 
and thus do not need to be switched. 

The output stage delivers at pin 2 output pulses of 
duration and polarity suitable for driving the line driver 
stage. If the supply voltage goes down (e.g. by 
switching off the mains) a built-in protection circuit 
ensures defined line frequency pulses down to V3 = 4V 
and shuts off when V3 falls below 4V, thus preventing 
pulses of undefined duration and frequency. Conversely, 
if the supply voltage rises, pulses defined in duration 
and frequency will appear at the output pin as soon as 
V3 reaches 4.5V, In the range between V3 = 4.5V and 
full supply the shape and frequency of the output 
pulses are practically constant. 



RECOMMENDED OPERATING 
CONDITIONS 

For operating circuits Figs. 4 and 5 

Input current during sync. pulse 15 > 5J.'A 
Composite video input signal V;n p.p 3(1 to 6)V 
Input current during line flyback pulse 110 0.2 to 2 mA 
Switchover current 18 > 2mA 
Time difference between the output pulse at pin 2 

and the line, fJyback pulse at 10, td < 20J.'s 
Current consumption (see Fig. 6) i3 <31 mA 
Ambient operating temperature range, Tamb 0 to +60 0 

~IDEompUT 

SIGNAL 'lIN 

Fig. 4 Operating circuit (thryistol OiJtput stage) *Input circuitry must be optimised 

c-------------+---------~--_,rC==J-~--~-----~c 

r: ' 
VIDEO INPUT 

SIGNAL 'In>! 

I[ 

TBA950:2X 

Fig. 5 Another possiblity for line frequency adjustment (transistor output stage) 'Input circuitry must be optimised 
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TBA950:2X 

'" I 
, II I 

"' ~ 30 , "AXI I 
I VMIN 

0 
J 

I II 
20 

II 
'I '" 

00 20 " 
Fig. 6 Graph for determining the supply series resistor R5 
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ABSOLUTE MAXIMUM RATINGS 

All voltages are referred to pin 1 

Supply current (see Fig. 6) Is: 
Input current Is: 
Input voltage Vs 
Output currenJ 12 
Output voltage V2 : 

45mA 
2mA 
-6V 

22mA 

Switch-over current for video recording Is 
12V 

5mA 
Phase correction voltage V" : 
Operating temperature range 
Storage temperature range 

o to V3 
-10°C to +60°C 
-55°C to + 125°C 



.I!!!e! CONSUMER 
TV CIRCUIT 

TCA800 
COLOUR DEMODULATOR WITH FEEDBACK ClAMPS 

A monolithic integrated circuit for colour television 
receivers incorporating two active synchronous 
demodulators for the FS_y and ±FR_y signals, a G-Y 
matrix, PAL switch bistable and RGB matrix, suitable for 
driving simple single transistor video output stages_ The 
circuit incorporates three feedback clamps to stabilise the 
black level, to eliminate the problem of thermal drift in the 
demodulators. 

OPERATING NOTES 

For alternative applications in a simple decoder circuit, 
it must be possible to trigger the flip-flop so that it runs in 
the correct ident. phase by means of an AC coupled, 2 volt 
pop square wave, derived from the APC loop in the 
reference generator circuit. (The normal input line timebase 
pulse would still be applied in order to provide clamp 
pulses.) 

Input impedance of output amplifier (BF337) 
(Expressed as parallel resistance and capacitance.) 

R (typ_) 5kU 
C (typ.) BOpF 

The above values are given for suitable design of output 
stages i.e. emitter follower with 5mA current capability. 

LUMINANCE liP 1 

DECOUPUNG 1 

REO OfP 3 

DECOUPLING ~ 

GREEN DIP 5 

Of COUPLING 

TCA 
B •• 

EARTH 

R_Y REFERENCE 

lDENT liP 

8-V REFERENCE 

" 
Hf2 DIP 

R-YCHAOMAlfP 

BLUE DIP 10 8-Y CHROMA liP 

UNE PULSE liP Vee 
"1,;...._--t' 

Fig. 1 Pin connections 

QUICK REFERENCE DATA 

Vsupply -(Nominal) 12V 

OP16 

IsuPPly -(Nominal) (Is = O.5mA) 47mA 
Voltage Gain of Chrominance (R-Y) Signal 
Channel (typ.) Vin(p-p) = 50mV; f 
4.43MHz; Video Gain = X20 17.5V/V 

Voltage Gain of Luminance (Y) Channel Vin 
(Black-ta-White) = 1V (p-p) 5V/V 
Operating Temperature Range -10 to +55°C 

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

'" 

, , 
, 

! ,,' 

Fig. 2 Block diagram and typical application circuit 

h , , , , 
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TCA800 

ELECTRICAL CHARACTERISTICS 
Test Conditions (unle .. otherwise stated): 

Tamb = +2SoC, Vee = +12V 

Characteristic 

Supply voltage range 

Voltage gain of chrorninance (R· Y) 
signal channel 

Voltage gain of luminance (Y) channels 
Bandwidth (-3dB) of luminance channel 
from Y input to R·G·B outputs 

Bandwidth (-3dB) of chroma channel from 
F(R.Y), FIB.Y) inputs to R·G·B outputs 

Ratio of demodulated signals 
V(B·y)IVIR·Y) 
VIG·y)IV(R.Y) 

I nput Characteristics 
Chrominance input impedance (expressed 
as resistance and parallel capacitance 

R 
C 

Luminance (Y) input blanking level 
(fixed by TBA560) 

I 
Luminance (Y) input, black level 
potential (nominal brightness set by 
brightness control of TBA560) 

Luminance (Y) input black·to·white 
amplitude (adjusted by contrast 
control of TBA560) 

Reference input impedance (expressed 
as resistance and parallel capacitance) 

R 
C 

Reference input voltage 
(from TBA540) 

Phase shift between reference inputs 
and chroma input signal to give 
coincidence at the synchronous 
demodulators 

Ident. voltage for ident 'off 

Ident. voltage for ident 'on' 

Ident. current for ident 'off' 

Tracking of ident. threshold with a 
supply variation of ±10% 

f>Vthre,hold . Vee 
VthreShold . f>Vee 

Required line pulse input current to 
clamps and H/2 flip·flop 

Window level (see note 2) 

Line input impedance 

Output Characteristics 
R·G·B outputs blanking level 

Common mode variation of black level 
va. iation over a temperature range 
of 40°C 

Blanking·to·white level output 
voltage capability of each output 
amplifier channel 
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Pin 

9 

10,11 

1 

1 

1 

13,15 

13,15 

13,15 

14 

14 

14 

14 

8 

8 

8 

3,S 7 

3. 5, 7 

Value 
Units Conditions 

Min, Typ, Max. 

10.8 12 13.2 V 

17.S VIV V in p.p = SOmV, f = 4.43MHz, 
video gain = X20 

5 VIV V in (black.to.white) = lV p.p 

10 MHz 

1 MHz 

1.60 1.78 1.96 Defined with equal chroma input signals 

0.76 0.85 0.94 and measured at output pins (see note 1) 

1000 n f = 4.43MHz, V in = 20mV sinewave 
10 pF 

1.4 1.5 1.8 V 

1.7 V 

1.0 Vp·p 

5.0 kn f = 4.43MHz 
5.0 10 pF 

0.5 1.0 2.0 V p.p 

10 degrees 

+6 V 

+7.0 V 

0.1 rnA 

1.0 

0.3 0.45 0.6 mA 

+12.! V 

0.6 1.0 1.4 k!1 

2.0 VDC Blanking level at pin 1 = 1.5V 

See note 3 

6 8 V p.p 



, 

TCA800 

Value 
Characteristic Pin Units Conditions 

Min. Typ. Max. 

Difference in clamped blanking 
level of outputs i.e., R to G to B 3,5,7 50 mV 

Differential drift of clamped output 
blanking levels over temperature 
range of 40° C 3,5,7 25 mV 

Residual 4.43MHz signal at R·G·B 
outputs 

Red 150 mV pop 
Blue 300 mV p.p 

H/2 square wave output amplitude 12 2.5 3.5 V p.p Measured with 3kn load i.e. TBA540 

NOTES 
1. These values are chosen to minimise errors in flesh tones and of the luminance of the green component. The matrix equation for the 

derivation of the G-Y component is given by G· Y = -0.51 (R·Y) -O.19(8·YI, (This is derived from the basic colour equation Y '" O.30R + 
O.59G +0.11 B.) Measured at the tube cathodes with 100V pop video drive. 

2. In order to provide a clamp pulse which occurs inside the blanking waveform and free from the edge spikes, it is necessary to window the 
line pulse at about two thirds of its amplitude. 

3. In order to partially compensate for drift in output stages a negative temperature coefficient to compensate for the variation in the video 
output transistor has been incorporated. 

~
-------.'" 

----------125'" , ' 
,I LINE PULSE , , , , 
, I 

~ i : r--- aLAN~ING WAVEFORM 
~ FROM TaA5~O 

I 1 I I JlL"': , ' 
t I CLAMP PULSE , : 

3" • ....: ~ ~3"s 

Max. dissipation @ +55°C = 900mW 
Storage temperature range -55°C to + 125°C 

ABSOLUTE MAXIMUM RATING 

Fig. 3 Line pulso, blanking and clamp timings 
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CONSUMER 
TV CIRCUIT 

TDA440 
VIDEO IF AMPUFIER/ DEMODULATOR 

The TDA440 incorporates the following functions: 
1. Three-stage symmetrical IF (broad band) amplifier 

with first and second stages AGC-controlled. 
Controlled video carrier demodulator. 2. 

3. 

4. 
5. 

Video drive amplifier whh low-pass response and 
output independent of supply fluctuations. 
Gated AGC section for I F amplifier. 
Delayed regulated output voltage for the tuner 
preamplifier. 

FEATURES 

• High Gain - High Stability 
• Constant Input Impedance Independent of 

• AGC 
• Low Noise Independent of AGC 
.. High Supply Rejection 
.. Low RF Breakthrough to Video O/Ps 
.. Fast AGC Action 

IF liP (DIFFERENTIALI 1 - 16 IF I/PIDIFFERENIIALI 

DECOUPlIN(J 2 

OV J 

CONTROL VOLTAGE 
DECOUPLING TOA41.0 

TUNER AGe s 

TUNER AGe THRESHOLD 
CONTROL 

GATING PULSE lIP '1 

IS DEcnuPLING 

1~ 5 r AHILISER liP 

1] Vee 

12 :} VIDEOQ/P, 

10 WHilE LEVEI.PRESEl 

DEMODULAtOR TUNING 'i;.' __ ......;'.t' DEMODULATOR lUNING 

Fig. 1 Pin connections. 

1'1 Very Low I ntermodulation Products 
.. Minimum Differential Error 
.. Positive and Negative Video O/Ps 
• Low I mpedance Video O/Ps 
.. Temperature Compensated 
.. Peak White Adjustable 

I~~-~: 'w 

VIOEO 
OUTPUTS 

~ 

I 
1'5 r---'F'="AMPLiF'ER----1 

rlIH~I''''+-'' I 

=8! '--f--¥+IA" 

I 
I 
I 
I 
I '--- ~;~-I' ------- T~-J 

GATING PULSE 

Fig. 2 TDA440 block diagram. 

OP16 
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TDA440 

ABSOLUTE MAXIMUM RATINGS 

Reference point is pin 3 

Rating 

Supply voltage range 
Low voltage stabiliser supply current 
Open loop voltage 
Video DC output current 

Average positive 
Peak positive 
Average negative 
Peak negative 

White level control 
Power dissipation at Tam b ';;55° C 
Ambient temperature range 
Storage temperature range 

Pin 

13 
14 
5 

12 
12 
)1 

l' 
10 

VIDEO 
OUTPuts 

Vee ~ 

lUNER 

Symbol 

Vee 
I, 

Vs 

1'2 
1'2 
I" 
I" 

Vl0 
Ptot 

Tamb 
T'lg 

GAltN" PULSE 

Value 

10 to 15 
50 
15 

5 
30 
5 

30 
3.2 
700 

-10 to +65 
-55 to +125 

]8-9 
MH, 

Units 

V 
mA 
V 

mA 
mA 
mA 
mA 
V 

mW 
°c 
°c 

Supply voltage must be disconnected before inserting the integrated circuit into the test socket. 
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Fig. 3 Test and application circuit. 

38·g 
MH, 

C = Parasitic capacitance at pins 8 and 9 should be kept to 
a minimum. 
6 to 1 OpF series capacitance. 
Series resonant frequency = 38.9 - 11.8102.75) MHz. 
Series resonance damping (determines tuning 
characteristics) = 1.B to 3.3kU E.G •• with Rs = 
2.4kn. tuning range. f, = 3MHz. 

Fig. 4 Modifications to Fig. 3 for improving audio interference and/cfOSI"Colour characteristics. 



ELECTRICAL CHARACTE R ISTICS 

Test Conditions (unless otherwise stated): 
T&mb;+25°C 
Vee ;+12V 
Reference point is pin 3 

Characteristic 

Supply voltage, Vee 
Supply current, 1'3 
Supply voltage, stabiliser input 
Positive video DC output voltage 
White level adjustment range 
for positive video DC output voltage 

Peak black clamping level for 
positive video DC output voltage 
DC output current 
Negative video DC output voltage 
Available tuner control current 
Negative gating pulse 
Composite video output level 

AGC range, L'lAGC 
Video 3dB bandwidth 
Video frequency response change 

Symmetrical input voltage for 
3.3Vp-p output (pin 11) 
Maximum I F voltage level present 
at video outputs over the full 
AGC range 

Sound I F voltage level present at 
video outputs with selective circuit 

Differential gain of negative 
compo video output signal for 
full black to white swing 
Suppression of sound carrier/colour 
subcarrier (1.07MHz) w.r.t 
colour subcarrier level 

Input impedance 
AGC max. 
AGCmin. 

Pin 

13 
13 
14 
11 

11 

11 
11 
12 
5 
7 
11 

1-16 

11,12 

12 

1 

Min. 

10 
15 
5.5 

6.5 

1.75 

7 
1.5 

50 
B 

100 

30 

40 

TDA440 

Value 
Units Conditions 

Typ. Max. 

12 15 V 
19 25 mA 
5.B 6.4 V 1,4; 40mA 
5.5 V 

4.B V Rw (pin 10); co 

V Rw (pin 10) ; 0 

1.9 2.15 V 
3.2 mA Reference point pin 13 
5.6 V 
7.5 mA 1 OdB after onset of tuner control action 
3 5 Vp·p 

3.3 Vp-p V1 1 ; 5.5VDC 
4.2 Vp-p V11 ; 6.4VDC 
56 dB 
10 MHz 
1.0 2.0 dB L'lAGC ; 50dB, video bandwidth; 0 to 5 

MHz 

150 220 IlVr.m.s 

30 mV f; 38.9MHz 
50 mV f; 77.BMHz (2nd harmonic) 

f; 5.5MHz, picture carrier level mV 30dB 
sound carrier level 

15 % 

dB Picture carrier; OdB, I F colour subcarrier 
level; -6dB, I F sound carrier level; 
-24dB 
Reference point pin 16 

1.4112 kW'pF 
1.4#1.9 kl1/,1pF 

239 



240 



CONSUMER 
lVCIRCUITS 

TDA2522/3 
COLOUR DEMODULATOR COMBINATION 

[ , .p KIllER DELAY CAPACITOR 

The TDA2522 and TDA2523 are integrated syn­
chronous demodulators for colour television receivers. 
The devices incorporate an 8.8M Hz oscillator followed 
by a divider giving two 4.4M Hz reference signals, a 
keyed burst phase detector for optimum noise be­
haviour, an ACC detector and amplifier, a colour killer, 
two synchronous demodulators for the (B-Y) and 
(R-Y) signals, a PAL switch and a PAL flip-flop with 
internal identification. 

COLOUR liB -V) 
DIFFERENCE (G-YI 
OUTPUTS 

.IR-Y 

[ 1 

l 

,,~ 

"p 
BUAST GATING AND BLANKING PULSE I/P 

Ace HOLD CAPACITOR 

The symmetrical demodulators include integrated 
capacitors to reduce unwanted carrier signals at the 
outputs which are taken from temperature-compensated 
emitter followers. The outputs of the TDA2522 are 
suitable for use with the TDA2530. The TDA2523 
outputs are inverted for use with a direct transistor 
drive .. 

QUICK REFERENCE DATA 

Ell Supply Voltage (pin 11): 
II Supply Current: 
II Colour Difference Signals: 

12V typo 
40mA typo 

(R -Y) (pin 3) : > 2.4V P:-P 
(G -Y) (pin 2) : > 1.35V p-p 
(B-Y) (pin1): >3Vp-p 

GROUND 4 "p Ace QUTPUT 

CHROMJNANC[ JIB-V) 

INPUTS lIR-V 
" "b Ace REFERENCE VlllTAGE 

REF.QSCllLATIlR f 
AfCHlTER l 

6 

, 
8 

"p 
'" 
9 

, lZV 

t OSCILLATOR 
f CRYSTAL 

Fig. 1 Pin connections 

III Chrominance Input Signal (Including 
Burst) : 
R -Y (pin 6) 500mV p-p 
B -Y (pin 5) 350mV p-p 

II Colour Difference Signal Output 
Impedance 250..IL. typo 

[6-YI 

Fig.2 Block diagram 

DP16 
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TDA2522/TDA2523 

ELECTRICAL CHARACTERISTICS 

Test conditions unless (otherwise stated): 
Supply voltage, pin 11 = + 12V 
Tamb = +25°C 
Measurements referred to pin 4 

Charateristic Pin 

Demodulator 
Ratio of demodulated 
signals: 

B-Y/R-Y 1/3 
G-Y/R-Y 2/3 
G-Y/R-Y 2/3 

Colour difference outputs: 
(R-Y) 3 
(G-Y) 2 
(B-Y) 1 

Chrominance input signal 
(inCluding burst) : 

R-Y 6 
B-Y 5 

Colour difference signal 
output impedances: 

(R-Y) 3 
(G-Y) 2 
(B-Y) 1 

H/2 ripple at R -Y O/P 3 
Blanking and keying pulse: 

Burst keying active for 15 
Burst keying inactive for 15 
Blanking active for 15 
Blanking inactive for 15 

Reference section 
Phase difference between 
reference and burst 

Overall holding range 
Burst signal input 5-6 
Oscillator input resistance 10 
Oscillator input capaci-
tance 10 
Oscillator output resistance 9 
ACC reference voltage 12 
ACC voltage at correct 
phase 14 
ACC voltage with zero 
burst 14 
ACC amplifier output 
voltage range 13 

Colour killer 
Via pin 14: 

Colour off 14 
Colour on 14 

Via pin 16: 
Colour off 16 
Colour on 16 

Colour unkill delay 

NOTES 

Value 
Min, Typ. 

1.78 
0.85 
0.17 

2.4 
1.35 
3 

500 
350 

250 
250 
250 

7.5 

2 

±500 
0.25 

270 

200 
7 

5.5 

7.0 

0.5 

6 

7 

20 

Max. Units Conditions 

-
- See note 1 
- See note 2 

Vp-p 
Vp-p 
\lp-p 

i mVp_p 
} See note 3 mVp-p 

Q 
Q 

, Q 

10 mVp-p 

Vp-p 
6.5 Vp-p 

Vp-p 
1 Vp-p 

±5 Oeg. Crystal frequency deviation 
±400Hz 

Hz Using typical crystal 
Vp-p Keying pulse width = 41ls. 
Q 

pF See note 5 
Q 

V 

V 

~ Burst = 0.25Vp-p 
V 

5.0 V 113 < ±2001lA 

V 
5.6 V 

V 
5 V 

mS/IlF See note 6 

1. The demodulators are driven by a chrominance signal of equal amplitude for the (R-Y) and (B-Y) components. The phase of the 
(R-Y) chrominance signal equals the phase of the (R-Y) reference signal. The same holds for the (B-Y) signals. 
2. As note 1. but with the phase of the (R-Y) reference signal reversed. 
3. Colour bar with 75% saturation. 
4. The burst amplitude IS kept constant by ACC action. but depends linearly on the keying pulse width. 
5. To be established. 
6. The delay depends on the value of Cd (see Fig. 2) 
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FUNCTIONAL DESCRIPTION 

Functions listed by pin number. 
TDA2522 TDA2523 

1. -(B-Y) signal output (B-Y) signal output 
2. - (G-Y) signal output (G-Y) signal output 
3. - (R-V) signal output (R-Y) signal output 

These outputs are of low impedance from tempera­
ture compensated emitter follower stages that require 
external loads of 10kO. Internal filtering of the colour 
difference output signals to give a -3dB bandwidth of 
1 MHz allows the three signals to be fed directly to the 
luminance matrix. The TDA2522 may be AC coupled to 
the TDA2530, and the TDA2523 may be used with 
direct transistor drive. 
4. Negative supply (Ground) 
5. Chrominance B -Y input signal 

An input signal of approximately 350mV p-p (colour 
bars) is required at this pin. The B - Y component of 
colour burst must be included with the input chromi­
nance signal. 
6. Chrominance R -v input signal 

An input signal of approximately 500mV p-p (colour 
bars) is required, including the R -Y colour burst 
component. 
7. Reference oscillator APC loop filter 
8. Reference oscillator APC loop filter 

Between pins 7 and 8 are connected the APC loop 
low pass filter components. The difference voltage 
between these pins is connected internally to the 
oscillator reactance stage. 
9. Oscillator feedback 
10. Oscillator feedback 

A series network consisting of the 8.8M Hz crystal 
and an adjustable tuning capacitor is connected 
between pins 9 and 10. Division from the 8.8M Hz 
oscillator within the I C produces the4.4M Hz quadrature 
reference carriers which are then applied to the 
colour demodulators. 
11. Positive 12V supply 

The maximum voltage must not exceed 14V. 
12. ACC hold capacitor 

The capacitor connected from this pin to ground is 
normally charged to a potential of about 7V. 
13. ACC output potential 

An output potential varying inversely with the input 
colour burst amplitude is available at pin 13. Maximum 
ACC gain of the TDA2560 is provided when the ACC 
potential from pin 13 of the device is greater than 
about 1.4V. 
14. ACC hold capacitor 

The capacitor connected from this pin to ground is 
normally charged to a potential of 5.5V. On mono­
chrome reception the potential will be 7.0V and while 
identing it may instantaneously increase to about 8V. 
A 1000 resistor may be connected in series with the 
capacitor from pin 14, see pin 15. 
15. Burst gating and blanking pulse input. 

The two-level positive pulse required at this pin is 
used for burst gating and flip-flop triggering. at a 
sampled level of 7V. A negative going pulse of about 
100mV p-p, derived from the colour burst, may be 
inspected across a 1000 resistor in series with the 
capacitor from pin 14 to ground, should the sandcastle 
pulse shape require some adjustment. At a level of about 
1.5V the pulse width should be suitable for chroma 
blanking. 
16. Killer delay capacitor 

The value of a capacitor connected from pin 16 to 
ground determines the delay of un-killing. By this 
means the state of continuous switching of the killer 
with marginal signals. may be avoided. Connecting pin 
16 to ground unkills the system. 

TDA2522/TDA2523 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage (pin 1) 
Total power dissipation 
Storage temperature 
Operating ambient temperature 

14V 
600mW 

-55°C to + 125°C 
-10°C to +60°C 
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CONSUMER 
lVCIRCUITS 

TDA2530/2 
RGB Matrix Preamplifier (with clamps) 

The TDA2530 and TDA2532 are integrated RG B 
matrix preamplifiers for colour television receivers, 
incorporating a matrix preamplifier (for RG B cathode 
drive of the picture tube) with clamping circuits. 

This integrated circuit has been designed to be 
driven from the TDA2522 synchronous demodulator 
and oscillator IC. 

The TDA2532 has been designed for use with on­
screen data display systems. 

QUICK REFERENCE DATA 

II Supply Voltage (pin 9): 12V typo 
II Operating Ambient Temperature Range: 

-10 to +60·C 
II Luminance Input Resistance (pin 1) : 

100kn min 
II Colour Difference Input Currents 

(pins 2, 4 & 6): 

--..r--
LUMINANCE INPUT , II; ~ GAOUND 

-!R~YI INPUT '" REO SIGNAL FEEDBACK 

RED DRIVE ADJUSTMENT , 14 b Rm SltmAL OUTPUT 

-IG-Y) INPUT , U P GREEN SIGNAl fEEDBACK 

GREEN DRIVE ADJUSTMENT 
" 

1] P GRHN SIGNAL DUTPUT 

-18-'1IINpUr 
" 

II P BLUE SIGNAl fHoilACX 

8lUJA~~~~~~~~ri m~~ I \(1 p' BLUE SIGNAl OUTpuT 

ClAMP PULSE INPUT • 9 P POSITIVE SUPPLY 

Fig. 1 Pin connections (top view) 

II Gain of RGB Preamplifiers: 
OdB typo 

.. Gain DC Adjustment Range: 
±3dB typo 

II Error Amplifier Gain (Conductance): 
20mAN typo 

DP16 

Unclamped 2 flA typo II Feedback Input Currents (pins 11, 13 & 
During Clamping -0.2 to +0.2mA 1 5): 2 flA typo 

.. Clamping Pulse Input Current (pin 8) : 
20flA max. 

II Output Current Swing (pin!; 10, 12 & 14): 
-4.4 to +4.4mA 

'.A~D(AS HE OR HORIZONTAl 
J.'l;lSf 

lUMI .. Al-lCE IYI DATA. BLANKING 

GFHfN SIGNAL 

1-+ __ ;±;~;~~~==I=~ __ ~~~~~~~~~~~;;~--<~_fHDBA(K - G-1I-I • a-GAIN PRESfT 

TO OUTPIJI 
TRANSl5TOR 
(BLUE) 

"-l~'l--L---=:r----------' 

Fig. 2 TDA2530/2 block diagram 

t TOA 2~30 OhlY 

* TOA 2~n Ohl' 

BLUE SIGNAL 

FEEDBACK 
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TDA25301 TDA2532 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated): 
Supply voltage (pin 9) = + 12V 
Luminance input (pin 1) = 1.5V 
Tamb = +25°C 
Measurements refer to pin 16 
Test circuit Fig. 3 

Characteristic 

Current consumption 
Luminance input 

Black level 
Black-to-white input voltage 
Input resistance 

Colour Difference Input 
Input signals 

-(R-Y) 
-(G-Y) 
-(B-Y) 

Input currents 
Input currents during clamping 

Clamp Pulse Input for DC Feedback 
Clamping voltage 

ON 
OFF 

Clamping current 
ON 
OFF 

Feedback Input 
DC level during clamping 

Gain Adjustment for Colour Drive 
Adjustment voltage range 
Adjustment voltage for nominal gain 
Nominal gain between colour difference 
inputs, luminance input and colour 
feedback inputs 

Adjustment range of nominal gain 
Differential Amplifier 

Feedback input current 
Error amplifier gain 
Output current swing 
Integrated load resistance 
Output bias voltage 

Data blanking (TDA2532 only) 

NOTES 

Pin 

9 
1 

2 
4 
6 
2,4,6 
2,4,6 
8 

11, 13, 15 

3,5,7 
3,5,7 

1-1, 13, 15 

3,5,7 

11, 13, 15 

10,12,14 
10,12,14 
10,12,14 

7 

Value 

Min. Typ. Max. 
Units Conditions 

50 mA 

1.5 V 
1.0 Vp-p 

100 kO 

1.4 Vp-p ~ See Note 1 0.82 Vp-p 
1.78 Vp-p 
2 4 ~A 

±0.2 mA 

} See Note 2 7.5 12 V 
0 5.5 V 

1 ~A 
20 ~A 

0.5Vs V 

} See Note 4 0 10 V 
5 V 

0 dB 

±3 dB At=!1V3,5,7, =±5V 

2 ~A 
20 mAN 
' 4.4 mA 

680 0 See Note 3 
8 V See Note 3 and 

applications 
information 

~1 V Pins 10, 12, 14 
go to +6V 

1. The allocation of -(R-Y), -(G-Y) and -(B-Y) srgnals to pins 2. 4 and 6 respectively, is not mandatory as all three channels are 
identical. 
2. SWitching from clumping ON to OFF occurs at about 6V. 
3. The Integrated load reSistors Include series diodes. this means that the resistors can be ignored when V10. V12. V14 > V9. Under this 
conditIOn, external load resIstors must be chosen such that the current IS nominally 4.4mA. See Fig.3. 
4. The TDA2532 uses pin 7 for data blanking. the gain of one channel is therefore internally preset. 

APPLICATIONS INFORMATION 
(fig 3) 

The clamping level, Vel of the video output stages, 
with set clamping level potentiometers in their mid-
positions, is given by: R1 R1 

Vel = V9 (1 + R'2-"R3) 

The gain of the video output stages is given by: 
Gain ··c 1 + R1 + Rl + Rl 

R2 R3 R4 
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Attention should be given to earth paths, avoiding 
common impedances between the input (decoder) side 
and the output stages. 

Printed track area connected to the feedback pins 
should be kept to a minimum. 

To ensure a matched performance of the video out­
put stages, a symmetrical layout of three stages should 
be employed. 



140V S,ANO(A';lLf PUlS€ 
f\. or NROH TOA 2~91J 1 

TDA2530/TDA2532 

1601/ 

L-----j---===:::=====j:-t-<> BLU[ 

". 

FIGS GAIN 
PRESETS 

1~5 TO 1401 

>0. , 

BA" 21 

1---------1-----+---0 ",0 

DAtA DATA 

~ 
TOA lSH ONLY 

Fig. 3 TDA2530j2 applications and test circuit 

FUNCTIONAL DESCRIPTION 

Functions listed by pin number 

1. Luminance signal input. 
A 1 V black to white positive going luminance input 

signal is required. Blanking level should be at 1 .5V and 
black level at 1 .7V 
2. -(R -V) input signal 

The input signal is required to be AC coupled from a 
low impedance source such as the TDA2522. The 
coupling capacitor also acts as a clamp capacitor for the 
TDA2530/2 red output. As the colour difference input 
impedance is at least 100kQ. low value coupling 
capacitors may be used. 
3. Red drive adjustment. 

A gain variation of the red channel of at least ±3dB 
about the nominal. is obtained as the DC potential at 
this pin varies by :1 5V about the nominal of 5V. If no 
connection is made to a gain controlling pin the channel 
concerned assumes the nominal gain. 
4. -(G -V) input signal (see pin 2) 
5. Green drive adjustment (see pin 3) 
6. -(B -V) input signal (see pin 2) 
7. TDA2530: Blue drive adjustment (see pin 3) 

TDA2532: Data blanking input. 
When this pin' is taken above 1 V the colour output 

signals on pins 10. 12 and 14 are inhibited. the outputs 
being clamped to 6V. 
8. Clamp pulse input 

A positive going line pulse input is required and the 
pulse should exceed a threshold DC level set by the 
TDA2530/2 of 7.5 V. An input current of about 0.2mA 
is required. A maximum current of 1 mA should not 
be exceeded. 
9. Positive 12V supply. 
10. Blue signal output 

11. Blue signal feedback 
The signal gain of both the video output stages and 

I C amplifier are stabilised by the feedback circuits. DC 
clamping is achieved by sampling of the feedback level 
during blanking. The black level potentials at the 
collectors of the video output stages may be varied 
independently by adjustable DC current sources applied 
to the feedback input pins. The DC levels at these pins 
are such that the feedback resistor and a resistor net­
work between the 12V supply and earth provide a 
potential of 6V during blanking. 
12. Green signal output 
13. Green signal feedback (see pin 11) 
14. Red signal output 
15. Red signal feedback (see pin 11) 
16. Negative supply (earth) 

ABSOLUTE MAXIMUM RATINGS 

Voltages 
Supply voltage (V9) 
Pin 1. 2. 3. 4. 5. 6 & 7 
Pin 8 
Pin 10 
Pin 12 
Pin 14 
Pins 11. 13 and 15 

Current 
Pin 8 

Thermal 

15V 
OV to V9 
V9 
V9 to V9 + 3V 
V13tOV9 + 3V 
V15tOV9 +3V 
0.3V9 to V9 

1mA 

Total power dissipation 1 W 
Storage temperature -55°C to + 125°C 
Operating ambient temperature -10°Cto +60°C 
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• PLESSEY 
Semiconductors 

CONSUMER 
lVCIRCUITS 

TDA2540 TDA2541 
TELEVISION IF AMPLIFER AND DEMODULATOR 

(TDA2540 for NPN tuners, TDA2541 for PNP tuners) 

The TDA2540 and TDA2541 are IF amplifier and 
demodulator circuits for colour 811d monochrome 
television receivers using NPN and PNP tuners 
respectively. The two circuits are in other respects 
identical. A VCR switch is incorporated for switching 
off the video signal when inserting a VC R playback 
signal. 

FEATURES 

• Gain-Controlled Wideband Amplifier. 
Providing Complete I F Gain 

• Synchronous Demodulator 
• White Spot Inverter 
• Video Preamplifier with Noise Protection 
• DC Controlled AFC 
• AGC Circuit with Noise Gating 
• Tuner AGC Output 
• VCR Switch 

T~N[R AGe 

If INPUT [~PlfINPUT 
O£COUPUNG [ / '~J b IlECOUPL/NG 

IF AMP. GAIN CONTROL [ -I 1~ P VCR SWITCH 

TUNER AGe OUTPUT [ 4 u GRDtJ~O 

Afe OUTPUT [ " " VIDEO OUTPUT 

AFC SWITCH [ Ii " POSITIVE SUPPLY 

AFt TUNING [ I <II AFC TUNING 

IltMODULATOR TUNING [ 8 9 DEMODULATOR TUNING 

DP16 

Fig. 1 Pin connections (top view) 

QUICK REFERENCE DATA 

• Supply Voltage (pin 11): 12V typo 
• Supply Current: 50mA typo 
• IF Input Voltage at f = 38.9MHz 

(pins 1 & 16): 100flV RMS typo 
• Video Output Voltage (pin 12): 3V typo 
• IF Voltage Gain Control Range: 64dB typo 
• Signal-to-noise Ratio at Vin = 10mV: 

58dB typo 
• AFC OIP Voltage Swing for 

.1.f = 100kHz (pin 6): 10V min. 

L<t.------9;r---------' 

Fig. 2 TDA2540lTDA2541 block diagrams 
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TDA2540/ TDA2541 

ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated): 
Supply voltage (pin 11) = 12V 
T.mb = +25·C 
Measurements referred to pin 13 
Test circuits Figs. 9 & 10 

Characteristic 

Supply Current 
Supply voltage range 
IF input voltage for onset of AGC 
Differential input impedance 
Zero·signal output level 
Top sync. output level 
AFC output voltage swing 
I F voltage control range 
Signal-to- noise ratio 
Video amplifier 3dB bandwidth 
Differential gain 
Differential phase 
Carrier signal at video output 
2nd harmonic of carrier at video 

output 
Change of frequency at AFC output 

voltage swing of 10V 
Intermodulation at 1.1 MHz 

Blue 
Yellow 

Intermodulation at 3.3MHz 
AFC switches off at: 
VC R switches off at 
White spot inverter threshold 
White spot insertion level 
Noise inverter threshold level 
Noise insertion level 
Typical tuner AGC output current 
Tuner AGC output voltage 
Tuner AGC output leakage current 

NOTES: 

Vout black-to-white 
1. SIN ~-------­

Vin at bandwidth ~ 5MHz 

Pin 

11 
1-16 
1-16 

12 
12 

6 

6 
14 

4 
4 
4 

Vout at 4.4MHz 
2. Intermodulation at 1.1 MHz ~ 20 log ----­

Vout at 1.1 MHz 

Vout at 4.4MHz 
3. Intermodulation at 3.3MHz ~ 20 log ----­

Vout at 3.3MHz 

-lOdB -12dB 

-I32dB ·IHdB 

Min. 

10.2 

5.7 
2.9 

10 

46 
46 
46 

0 

-r SPECTRUM -r SPECtRUM 
FOR FOR 

YEllOW BLUE 

sc ([ PC sc ([ PC 

SC ~ Sound Carrie, level 
CC = Chrominance Carrier level 
PC ~ Pictu,e Carrie, level 
all with ,especllo lap sync. level 

Fig. 3 Input conditions for intermodulBlion measurements 
- standard colour bar with 75 percent contrast 
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Value 
Units Conditions 

Typ. Max. 

50 mA 
12 13.8 V 

100 150 IJV RMS f = 38.9 MHz 
2//2 kO/l pF 

6.0 6.3 V 
3.07 3.2 V 

11 V Ll f = 100kHz 
64 dB 
58 dB Vin = 10mV, See Note 1 

6 MHz 
4 10 % 
2 10 deg. 
4 30 mV 

20 30 mV 

100 200 kHz 

60 dB 
} See Note 2 and Figs 3 and 4 50 dB 

54 dB 
2.5 V 
1.1 V 

6.6 V 
4.7 V See Fig 5 
1.8 V 
3.8 V 

10 mA 
0.3 V 14 = 10mA 

15 IJA V14 = 3V, V4 = 12V 

Fig. 4 Test set·up for ;ntermodulation 



VIZ-I) 
(VI 

WH~'.:a(~L~H~E(::tR-66--f--------i 

~(~~[~t:tll ~nl{;i-~l 

WHIt( ~'HINSlR1IDH_41--'11-r----_=.J.1.""'­

MOl$[ IHSlRJlDH tEVEL-U 

IDPSYN( LEvEl---) 

TlIoIE 

Fig. 5 Video output waveform showing white spot and 
noise inverter threshold levels 
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Fig. 6 AFe output voltage (pin 6) as a function of frequency 

, 

-

~ 
--- --- --

-- -------

,~- -- ----r-- --- .-- --- ---

'- \ ---

+ \ 
\ 

0 
100 kHl +100kHr 
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Fig. 8 Signal-la-noise ratio as a function of input voltage 

TDA2540/ TDA2541 

APPLICATIONS INFORMATION 

1I1n[0 
OUTPUT 

Fig. 9 TDA2540 typical application circuit 

Vlo(O 
Oll!PUI 

Fig. 10 TDA2541 typical application circuit 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Tuner AGC voltage 
Storage temperature 
Operating ambient temperature 

l3.8V 
l2V 

-55°C to + 125°C 
-10·C to +60°C 
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CONSUMER 
TVCIRcurrs 

TDA2560 
LUMINANCE AND CHROMINANCE CONTROL COMBINATION 

The TDA2560 is an integrated circuit for use in colour 
television receiver decoding systems, and consists of a 
luminance amplifier and a chrominance amplifier. The 
luminance amplifier has a low input impedance so that 
luminance delay line matching is very easy. The 
chrorriinance amplifier has a combined chroma and 
burst output, the burst signal amplitude unaffected. by 
contrast and saturation control. 

QUICK REFERENCE DATA 

• Supply Voltage (pin 8) 12V typo 

• Supply Current 45mA typo 

• Luminance Signal Input Current 
(Black-to-White Value) 
(pin 14) 0.2mA typo 

• Chrominance Input Signal 
(pins 2 & 1) 4 to 80 mVp-p 

• Luminance Output Signal at 
Nominal Contrast (Black-to-White 
Value) (pin 10) 3V typo 

• Chrominance Output Signal at 
!\lominal Contrast and Saturation 
and 1.25Vp-p Burst Output 
(pin 6) 2.5Vp-p typo 

• Contrast Control Range >20dB 

• Saturation Control Range >20dB 

to ~T~( 
~IPAUIO~ 

CHAOMINANCE INPUT { 
, 

'" CONTRAST CONTROL 

1 " OUTPUT TO SYNC SEPARATOR 

Ace INPUT 3 " LUMINANCE INPUT 

SATURATION CONTROL . " LUMINANCE GAIN CONTROL 

GROUND , 
" BLACK LEVEL CLAMP CAPACITOR 

CHROMA AND BURST DIP , 11 P BRIGHTNfSS CONTRDt 

GATING AND CLAMPING PULSE liP I lU b LUMmANCE OUTPUT 

POSITIVE SUPPLY B 9 P BLANKING PULSE INPUT DP16 

Fig. 1 Pm connectIons (top View) 

FEATURES 

Luminance Amplifier 

• DC Contrast Control 

• DC Brightness Control 

• Black Level Clamp 

• Blanking 

• Additional Video OIP with +ve Sync. 

Chrominance Amplifier 

• Gain Control Amplifier 

• Chrominance Gain Control Tracked with 
Contrast Control 

• Separate DC Saturation and Contrast 
Controls 

• Direct Delay Line Drive 

lU~I~UCI 

CII,ITPUI 

Fig. 2 TDA2560 block diagram 
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TDA2560 

ELECTRICAL CHARACTERISTICS 

Test Conditions (unless otherwise stated): 
Supply voltage (pin 8) = + 12V 
T,mb= +25°C 
Gain setting resistor, RG, (pin 13) = 2.7kO 
Measurements referred to pin 5 
Test circuit Fig. 5 

Characteristic Pin 
Min. 

Supply voltage range 8 10 
Supply cyrrent 8 

Permitted supply line hum 8 
Luminance Amplifier 

Input signal current 14 
Input bias 'current 14 
Input impedance 14 
Gain 13 
Contrast control range 20 
Contrast control voltage range 16 
Contrast control current 16 
Black level range 10 1 
Typical brightness control 

voltage range 11 1 
Brightness control current 11 
Black level temperature 

stability 
Black level stability when 

changing contrast 

Bandwidth (-3dB) 5 

Output voltage 10 
Output to sync separator 15 
Black level clamp pulse 7 

ON 7 
OFF 

Blanking pulse 9 
ON 2.5 
OFF 
ON 6 
OFF 

Chrominance Amplifier 
Input signal 2-1 4 
Chrominance output signal 

at nominal contrast and 
saturation level 6 

Max, chrominance output 6 
Bandwidth (-3dB) 
Ratio of burst and 

chrominance at nominal 
contrast and saturation 

ACC starting voltage 3 
ACC range 30 
Tracking between luminance 

and chrominance with 
contrast control 

Saturation control range 20 
Saturation control voltage 

range 4 
Gating pulse 7 

ON 2.3 
OFF 
Width 8 

Signal-to-noise ratio 
Phase shift between burst 

46 

and chrominance 

NOTES: 

Vall!e 
Units Conditions 

Typ. Max. 

12 14 V 
45 mA Load on pin 6 = 1.5kO 

no load on pins 10 and 15 
100 mAp-p 

0.2 mA Black-to-white value 
0.25 mA 

150 0 Input bias current = 0.25mA 
See operating Note 1 

dB 
See Fig. 3 

8 ~A 
3 V 

3 V 
20 ~A V,,>4V 

0.1 mV;oC 

See functional description 
(pin 10) 

MHz At nominal contrast (Max 
contrast setting -3dB) 

3 V Black-to-white value 
3.4 Vp-p 114 = 0.2mA black-to-white 

See Operating Note 2 
Va V 
5 V 

See Operating Note 3 
4.5 For OV on pin 10 
1.5 V 

Va V ·For 1.5V on pin 10 
4.5 V 

See note 1 
80 mVp-p 

2 Vp-p See note 2 
4.6 V 
6 MHz 

See Operating Notes 4 and 5 
1.2 V See Operating Note 6 

dB 

±1 dB 10dB control 
dB 

See Fig. 4 

5 V 
1 V 

ps 
dB 

5 deg 

1. A!I'figures for the chrominance signals are based on a colour bar signal with 75 per cent saturation: i.e. burst-to-chrominance ratio is 1 :2. 
2. At a bur5t,signal of 1V peak-to-peak: see also Operating Notes 4 and 5. 
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Fig. 3 Contrast control of luminance and chrominance amplifier 

FUNCTIONAL DESCRIPTION 

Functions listed by pin number. 

1. and 2. Balanced chrominance input signal 
This is derived from the chrominance signal bandpass 

filter, designed to provide a push-pull input. A signal 
amplitude of at least 4mV peak-to-peak is required 
between pins 1 and 2. The chrominance amplifier is 
stabilized by an external feedback loop from the output 
(pin 6) to the input (pins 1 and 2). The required level 
at pins 1 and 2 will be 3V. 

3. ACC input 
A negative-going potential, starting at + 1.2V, gives 

a 40dB range of ACC. Maximum gain reduction is 
achieved at an input voltage of 500mV. 

4. Chrominance saturation control 
A control range of +6dB to -14dB is provided 

over a range of DC potential on pin 4 from +2 to +4V. 
The saturation control is a linear function of the control 
voltage. 

5. Negative supply (ground) 

6. Chrominance signal output 
For nominal settings of saturation and contrast 

controls (max. - 6dB for saturation, and max. -3dB 
for contrast) both the chroma and burst are available at 
this pin, and in the same ratio as at the input pins 1 and 
2. The burst signal is not affected by the saturation and 
contrast controls. The ACC circuit of the TDA2522 will 
hold the colour burst amplitude constant at the input 
of the TDA2522. As the PAL delay line is situated here 
between the TDA2560 and TDA2522 there may be 
some variation of the nominal 1 V peak-to-peak burst 
output of the TDA2560, according to the tolerances 
of the delay line. An external network is required from 
pin 6 of the TDA2560 to provide DC negative feedback 
in the chroma channel via pins 1 and 2. 

7. Burst gating and clamping pulse input 
A two-level pulse is required at this pin to be used 

for burst gate and black level clamping. The black level 
clamp is activated when the pulse level is greater than 
7V. The timing of this interval shoLI1d be such that no 
appreciable encroachment occurs into the sync pulse 
on picture line periods during normal operation of the 
receiver. The burst gate, which switches the gain of the 
chroma amplifier to maximum, requires that the input 
pulse at pin 7 should be sufficiently wide (at least 
8~s) at the actuating level of 2.3V. 

0 

0 

I 

0 

j 
2 

V,-s IV) 

/ 
I 

TDA2560 

/ 
II 

I 
II 

Fig. 4 Saturation control of chrominance amplifier 

8. + 12V power supply 
Correct operation occurs within the range 10 to 14V. 

All signal and control levels have a linear dependency on 
supply voltage but, in any given receiver design, this 
may be restricted due to consideration of tracking 
between the power supply variations and picture 
contrast and chroma levels. 

9. Flyback blanking input waveform 
This pin is used for blanking the luminance amplifier. 

Wh~n the input pulse exceeds the +2.5V level, the 
output signal is blanked to a level of about OV. When 
the input exceeds a +6V level, a fixed level of about 
1.5V is inserted in the output. This level can be used 
for clamping purposes. 

10. Luminance signal output 
An emitter follower provides a low impedance output 

signal of 3V black-to-white amplitude at nominal 
contrast setting having a black level in the range 1 to 
3V. An external emitter load resistor is not required. 

The luminance amplitude available for nominal con­
trast may be modified according to the resistor value 
from pin 13 to the + 12V supply. At an input bias 
current 114 of O.25mA during black level the amplifier is 
compensated so that no black level shift more than 10V 
occurs at contrast control. When the input current 
deviates from the quoted value the black level shift 
amounts to 1 OOmV /mA. 

11. Brightness control 
The black level at the luminance output (pin 10) 

Is identical to the control voltage required at this pin. 
A range of black level from 1 to 3V may be obtained. 

12. Black level clamp capacitor 

13. Luminance gain setting resistor 
The gain of the luminance amplifier may be adjusted 

by selection of the resistor value from pin 13 to +12V. 
Nominal luminance output amplitude is then 3V 
black-to-white at pinl0 when this resistor is 2.7kQ and 
the input .current is 0.2mA black-to-white. Maximum 
and minimum values of this resistor are 3.9k Q and 
1.8kQ. 

14. Luminance signal input 
A low input impedance in the form of a current sink 

is obtained at this pin. Nominal input current is O.2mA 
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TDA2560 

black-to-white. The luminance signal may be coupled 
to pin 14 via a DC blocking capacitor and, in addition, 
a resistor employed to give a DC current into pin 14 
at black level of about· O.25mA. Alternatively DC 
coupling from a signal source such as the TDA2541 
may be employed. 

15. luminance signal output for sync separator 
purposes 

A luminance signal output with positive-going sync 
is available which is not affected by the contrast control 
or the value of resistor at pin 13. This voltage is intended 
for drive of sync separator circuits. The output amplitude 
is 3.4V peak-to-peak when the luminance signal input 
is O.2mA black-to-white. 

16. Contrast control 
With 3V on this pin the gain of the luminance channel 

is such that O.2mA black-to-white at pin 14 gives a 
luminance output on pin 10 of 3V black-to-white. The 
nominal value of 2.7k 0 is then assumed for the resistor 
from pin 13 to the + 12V supply. The variation of control 
potential .at pin 16 from 2 to 4V gives -17 to +3dB 
gain variation of the luminance channel. A similar 
variation in the chrominance channel occurs in order to 
provide correct tracking between the two signals. 

LUMINA.NCE 
INPUT SIGNAL 

lUMINAN([ 
OUTPUT 

Me 

1l 

CONTRAST SATURATION BRIGHTNESS 

.-.D. BLACK LEV[l 
J"""l.. (lAMP PULSE 

'" GATING PULSE 

J\.. BLANKING 
PULSE 

(HROMtNAN(£ 
AND BURST 

SIGNAL 

Fig. 5 Application and test circuit 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage 
Total power dissipation 
Storage temperature 
Operating ambient temperature 

256 

14V 
930mW 

-55°C to +125°C 
-10°C to +65°C 

OPERATING NOTES 

1. The gain of the luminance amplifier can be adjusted. 
by setting the gain of the contrast control circuit with 
selection of the discrete resistor RG (see Fig. 5). This 
circuit configuration has been chosen to reduce the 
spread of the gain to a minimum (main cause of spread 
is the spread of the ratio of the delay line matching 
resistors and the resistor RG). At RG ~ 2.7k 0 the 
output voltage at,nominal contrast (maximum -3dB) 
is 3V black-to-white for an input current 0.2mA black­
to-white. 
2. The pulse applied to pin 7 is used for gating of the 
chrominance amplifier and black level clamping. The 
latter function is actuated at a + 7V level. The input 
pulse must have such an amplitude that the clamping 
circuit is· active only during the back porch of the 
blanking interval. The gating pulse switches the gain of 
the chroma amplifier to maximum during the flyback 
time, when the pulse rises above 2.3V and switches it 
back to normal setting when the pulse falls below 1 V. 
3. The blanking pulse (pin 9) is used for blanking the 
luminance amplifier. When the pulse exceeds the 2.5V 
level the output signal is blanked to a level of about· 
OV. When the input exceeds a +6V level a fixed level 
of typo + 1 .5V is inserted in the output signal. This 
level can be used for clamping purposes. 
4. The chrominance and burst signal are both available 
on pin 6. The burst signal is not affected by the contrast 
and saturation control and is kept constant by the ACC 
circuit of the TDA2522. The output of the delay line 
matrix circuit. which is the ,input of the TDA2522, is 
thus automatically compensated for the insertion 
losses. This means that the output signal of the TDA 
2560 is determined by the insertion losses of the delay 
line. At nominal contrast and saturation setting the 
ratio of burst to chrominance signal at the output is 
typically indentical to that at the input. 
5. Nominal contrast is specified as maximum contrast 
-3dB. Nominal saturation is specified as maximum 
saturation -6dB. 
6. A negative-going control voltage gives a decrease in 
gain. 



CONSUMER 
TV CIRCUITS 

TDA2590 
LINE OSCILLATOR COMBINATION 

The TDA2590 is an integrated line oscillator circuit 
for colour television receivers using thyristor or tran­
sistor line deflection output stages. 

The circuit incorporates a line oscillator which is 
based on the threshold switching principle, a line de­
flection output stage capable of direct drive of thyristor 
deflection circuits, phase comparison between the 
oscillator voltage and both the sync pulse and line 
flyback pulse. Also included on the chip is a switch for 
changing the filter characteristic and the gate circuit 
when used for VCR. 

FEATURES 

II Coincidence Detector 
II Sync Separator 
II Noise Separator 
II Vertical Sync Separator 
II Colour Burst Keying 
II Line Flyback 

Pulse Generator 
II Output Pulse Phase Shifter 
II Output Pulse Duration Switching 
II Sync Gating Pulse Generator 
III Low Supply Voltage Protection 

ABSOLUTE MAXIMUM RATINGS 

Voltages 
Supply pin 1 (when supplied by the IC) 
Supply pin 2 
Pin 4 
Pin 9 
Pin 10 
Pin 11 

Currents 
Pin 2 
Pin 3 
Pin 4 
Pin 6 
Pin 7 
Pin 11 

Power dissipation 
Total power dissipation 

Temperature 

13.2V 
laV 

OV to 13.2V 
-6V to +6V 
-6V to +6V 
OV to 13.2V 

400mA peak 
400mA peak 

lmA peak 
10m,A peak 
10mA peak 

2mA peak 

aOOmW 

Storage temperature 
Operating ambient temperature 

-55°C to +125°C 
_10°C to +60°C 

tVESUPI'lY( I '" GROUND 

UNEOiP tVESUPPlY[ , 'I CSC.FREa CONTROL 

LINE DRIVE PULSE [ I " DECOUPl.ING 

PULSE ~ATION SWITCH [ .j n PHASE COMPARISON 

DECOUPIING \ " TIME CONSTANT SWITCH 

UNE FLYBACK PULSE " VCR SWITCH 

aURST GATING AND BLANKING f'tllSE , 
" NOISE SEPAJIATOR VP 

VERTICAL SYNC PULSE 8 9 SYNC. SEPARATOR 1/1' 
DP16 

Fig. 1 Pin connections (top view) 

QUICK REFERENCE DATA 

II Supply Voltage (pin 1) 12V typo 
• Supply Current 30mA typo 
II Sync Separator Input (pin 9) 3V p-p typo 
II Pulse Duration Switch Input (pin 4) 

at t = 6f1s 9.4V to Vl 
at t = 14f1s + td OV to 4V 

.. VCR Switch ON (pin 11) OV to 1.5V and 
9V to Vl 

Output signal 

• Vertical Sync Pulse (pin 8) 
11 V p-p (typ.) 

II Burst Gating Pulse (pin 7) 11 V p-p (typ.) 
II Line Drive Pulse (pin 3) 1 O.5V p-p (typ.) 
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TDA2590 

VERTICAL 
.r:-L SYNC PULSE 

BURST GATING 
ANO n. BLANKING 

I""'t PULS£ 
J\ lINE flYSA(k 

PULSE 

tlPIN 1; POINT AI 

TO lINf 
OHU(TION 

n 
r----¢~---------Q~----------Q~---------¢,~---------¢' ,----

VIC£O INPUT'-t--i _____ n ____ ~ 

• SHORT-(III(Un 
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Fig. 2 TDA2590 block diagram 
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Fig. 3 TDA2590 timing relationships 
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ELECTRICAL CHARACTERISTICS 
Test conditions (unless otherwise stated): 

Supply voltage, V1 = 12V 
Tamb = +25°C 
Refer to timing diagram, Fig. 3 and Application circuit. Fig. 4 
Voltages are referred to pin 6 

Value 
Characteristic Pin 

Min. Typ. Max. 

Sync separator 9 
Input switching voltage 0.8 
I nput keying current 5 100 
Input blocking current 1 
Input switching current 5 

Noise separator 10 
Input switching voltage 1.4 
Input keying current 5 100 
Input switching current 150 
Input blocking current 1 

Line flyback pulse 6 
Input current 10 
Input switching voltage 1.4 
Input limiting voltage -0.7 +1.4 
Input resistance 400 

Pulse duration switch 4 
Input voltage 9.4 V1 
Input current 200 
Input voltage 0 4.0 
Input current 200 
Input voltage 5.4 6.5 
Input current (input open) 0 

VCR switch 11 
Input voltage (typical range) 0 1.5 

9 V1 
Input current 200 
Output current 1 2 

Vertical sync pulse (positive going) 8 
Output voltage 10 11 
Output resistance 2 

Burst gating pulse (positive-going) 7 
Output voltage 10 11 
Output resistance 400 

Blanking pulse 7 
Output voltage (typical range) 2.5 3.5 
Output resistance 400 

Line drive pulse (positive going) 3 
Output voltage 10.5 
Output current (average value) 100 
Output resistance for leading edge 

of line pulse 2.5 
Output resistance for trailing edge 

of line pulse 20 
Oscillator 14 

Threshold voltage low level 4.4 
Threshold voltage high level 7.6 
Discharge current 0.47 

Phase comparison (Illl: sync 
pulse/oscillator) 13 
Control voltage range (typ) 3.8 8.2 
Control current 1.9 2.1 2.3 
Output blocking current 1 
Output resistance High (see note 3) 

Low (see note 4) 
Time constant switch 12 

Output voltage 6 
Output current 1 
Output resistance 100 

60 

TDA2590 

Units Conditions 

V 
~A 
~A Vs= -5V 
~A 

V 
~A 
I'A 
~A V10= -5V 

~A 
V 
V 
0 

V t= 6~s 
~A 
V t= 14~s +td 
~A 
V t= O,V3= 0 
~A See note 1 

V See note 2 
V 
~A V11 = OVto 1.5V 
mA V11 = 9Vto VI 

Vp-p 
kO 

Vp-p 
0 

Vp-p 
0 

Vp-p 
mA 

0 

0 

V 
V 
mA 

V 
mAp-p 
I'A V13=4Vt08V 

V13=4Vt08V 
V13 <3.8Vor >8.2V 

V 
mA 
0 VII = 2.5V to 7V 
kO V11 < 1.5Vor >9V 
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TDA2590 

ELECTRICAL CHARACTERISTICS (Contd.) 

Value 
Characteristic Pin Units Conditions 

Min. Typ. Max. 

Coincidence detector (03) 11 
Output voltage typical range 0.5 6 V 
Output current: 

without coincidence 0.1 mAp-p 
with coi ncidence 0.5 mAp-p 

Phase comparison (02: oscillator/ 
line flyback pulse) 5 
Control voltage range (typ) 5.4 7.6 V 
Control current 1 mAp-p 
Output resistance High (see note 3) V5 = 5.4Vto 7.6V 

8 kO Vs < 5.4Vor > 7.6V 
Input current at blocked phase 

detector 5 ~A Vs= 5.4Vt07.6V 

Applications (see Fig. 4) 9 
Sync separator 
Input voltage (negative video signal) 1 3 7 Vp-p 
Input keying current range 5 100 ~A 

Noise gating 10 
Input voltage 1 3 7 Vp-p 
Input keying current range 5 100 ~A 
Superimposed noise voltage 7 Vp-p 

Vertical sync pulse separator 
Delay between leading edge of input 

and output signal. ton 12 ~s 

Delay between trailing edge of input 
and output signal, toff ton ~s 

Output voltage 8 11 Vp-p 
Output resistance 8 2 kO 

Oscillator 
Frequency: free running 15.625 kHz C14= 4.7nF, R,S = 10kO 
Spread of frequency. I'1fo/fo ±5 % See note 5 
Frequency control 

sensitivity, I'1fo/l'1hs 31 Hz/~A 
Adjustment range of 

network in Fig. 2 ±10 % 
Influence of supply voltage 

on frequency Mo/fo 
±0.05 See note 5,V1 = 12V 

I'1V/Vnom 
Change of frequency when 

V, drops to 5V ±10 % See note 5 
Temperature coefficient of 

oscillator frequency per DC ±1Q-4 
Phase comparison (01: sync 

purse/oscillator) 
Control sensitivity 2 kHz/~s 
Catching and holding range 

(82kO between pins 13 and 15) ±780 Hz R'3-1S=82kO 
Spread of catching and holding range ±10 % See note 5 

Phase comparison (02: oscillator/ 
line flyback pulse) 
Permissible delay between leading 

edge of output pulse and leading 
edge of flyback pulse. I'1td 0 15 ~s 

Static control error. td/td 0.2 % 
Overall phase relation See Note 6 

Phase relation between middle of 
sync pulse and the middle of the 
flyback pulse, t 2.6 ~s 

Tolerance of phase relation I'1t 0.7 ~s 

Adjustment sensitivity of 
overall phase relation 5 
caused by: adjustment voltage 

I'1V5/l'1t 0.1 V/~s 
adjustment current, 
1'115/l'1t 30 ~A/~s 
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TDA2590 

ELECTRICAL CHARACTERISTICS (Contd.) 
/ 

Value 
Characteristic Pin Units Conditions 

Min. Typ. Max. 

Burst gating pulse 
Phase relation between middle of 

sync pulse at the input and the 
trailing edge of the burst gating 
pulse 7 5.8 6.6 7.4 ps At 7V level 

Phase relation between middle of 
sync pulse at the input and the V7=7V 
leading edge of the burst gating 
pulse 7 1.0 1.9 2.8 ps At 7V level 

Line drive pulse 
Output pulse duration, tp for thyristor OIP 3 4,5 6.0 7.5 ps V4 >9.4V 
Output pulse duration, tplfor transistor OIP 
Supply voltage for switching 

3 14+td ps V4 <4V, see note 7 

off the output pu Ise 1 4 V 
Internal gating pulse 

Pulse duration 7.5 ps 

NOTES 
1. May also be left unconnected 
2. VCR 'on' is normally achieved by connecting pins 11. via the VCR switch. to either ground or Vl 
3. Current source 
4. Emittp.r follower 
5. Excluding external component tolerances 
6. The adjustment of the overall phase relation and consequently the leading edge of the output pulse occurs automatically by phase 

detector 2 (see Fig. 2) 
7. td = switch-off delay of line output stage. 

LINE FLY8ACl( 

PUlJ\." -.'"" BURST (jATIN(j 
A~T) BlANI(:NG 
PULSE 

VERTICAL 
SYNC PULSE 

116:rt. 

VIDEO INPUT 

~i'" lSk Hk 

041)1 

;;J;100 P 

-tIPI'" 11 

Fig. 4 Application and test circuit 
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CONSUMER 
lVCIRcurrs 

TDA2591/3 
LINE OSCILLATOR COMBINATION 

The TDA2591 and TDA2593 are integrated line 
oscillator circuits for colour television receivers using 
thyristor or transistor line deflection output stages. 

The circuits incorporate a line oscillator which is 
based on the threshold switching principle. a line de­
flection output stage capable of direct drive of thyristor 
deflection circuits. phase comparison between the 
oscillator voltage and both the sync pulse and line 
flyback pulse. Also included on the chip is a switch for 
changing the filter characteristic and the gate circuit 
when used for VCR. 

The TDA2593 generates a sandcastle pulse (at pin 
7) suitable for use with the TDA2532. 

FEATURES 

• Coincidence Detector 
• Sync Separator 
• Noise Separator 
Ii Vertical Sync Separator 

• Colour Burst Keying 
• Line Flyback 

Pulse Generator 

• Output Pulse Phase Shifter 
• Output Pulse Duration Switching 
• Sync Gating Pulse Generator 
• Low Supply Voltage Protection 

ABSOLUTE MAXIMUM RATINGS 

Voltages 
Supply pin 1 (when supplied by the IC) 
Supply pin 2 
Pin 4 
Pin 9 
Pin 10 
Pin 11 

13.2V 
18V 

OV to 13.2V 
-6V to +6V 
-6V to +6V 
OV to 13.2V 

tVESUPPl.Y -;--'- -r-:: p GROUND 

LINE DIP +VE SUPPlY I"P OSCFREDCONTRDL 

LINE ORIVE PULSE 11 P OECOUPl.ING 

PUtS, MATION SWlTCH , ' P PHASE COMPARISON 

OECOUPL\NG " I.' P TIME CONSTANT SWITCH 

LINE FlYBACKPUlSE IPVCASWITCH 

BURST GATING AND BLANKING PULSE , III P NO~E SEPARATOR VP 

VERTICAL SYNC_PULSE " I P SYNC. SEPARATOR tiP DPt6 

Fig. 1 Pin connections (top view) 

QUICK REFERENCE DATA 

• Supply Voltage (pin 1) 12V typo 
• Supply Current 30mA typo 
• Sync Separator Input (pin 9) 3V p-p typo 
• Pulse Duration Switch Input (pin 4) 

at t ~= 7fls 9.4V to Vl 
at t = 14 flS T td OV to 4V 

• VCR Switch ON (pin 11) OV to 1.5V and 
9V to V, 

Output signal 

• Vertical Sync Pulse (pin 8) 
11 V p-p (typ) 

• Burst Gating Pulse (pin 7) 11 V p-p (typ.) 
• Line Drive Pulse (pin 3) 1 O.5V p-p (typ.) 

Currents 
Pin 2 
Pin 3 
Pin 4 
Pin 6 
Pin 7 
Pin 11 

400mA peak } .. 
400mA peak 650mA thYristor drive only 

1 mA peak 
10mA peak 
10mA peak 

2mA peak 
Power dissipation 

Total power dissipation 
Temperature 

Storage temperature 
Operating ambient temperature 

800mW 

_55°C to + 125°C 
_10'oC to +60°C 



TDA2591/ TDA2593 

VIDEO INPUT 

Vv 

YERTICAL ~ 

s-L ~YN( PULSE 

;; 
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J ., 
+IPIN1;POINT Al 

+ (PIN I,POINT Al 

11 

;J; 1 

Fig. 2 TDA2591/3 block diagram 
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Fig. 3 TDA2591/3 timing relations 
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ELECTRICAL CHARACTERISTICS 
Test conditions (unless otherwise stated): 

Supply voltage, VI = 12V 
Tamb = +25°C 
Refer to timing diagram, Fig. 3 and Application circuit, Fig. 4 
Voltages are referred to pin 6 

Value 
Characteristic Pin 

Min. Typ. Max. 

Sync separator 9 
Input switching voltage O.S 
Input keying current 5 100 
Input blocking current 1 
Input switching current 5 

Noise separator 10 
Input switching voltage 1.4 
Input keying current 5 100 
Input switching current 150 
Input blocking current 1 

Line flyback pulse 6 
Input current 10 
Input switching voltage 1.4 
Input limiting voltage -0.7 +1.4 
Input resistance 400 

Pulse duration switch 4 
Input voltage 9.4 VI 
Input current 200 
Input voltage 0 4.0 
Input current 200 
I nput voltage 5.4 6.5 
Input current (input open) 0 

VCR Switching 11 
Input voltage (typical range) 0 1.5 

9 VI 
Input current 200 
Output current 1 2 

Vertical sync pulse (positive going) S 
Output voltage 10 11 
Output resistance 2 

Burst ,gating pulse (positive-going) 7 
,Output voltage 10 11 
Output resistance 400 

Blanking pulse 7 
Output voltage (typical range) 2591 2.5 3.5 
Output voltage (typical range) 2593 4.0 5.0 
Output resistance 400 

Line drive pulse (positive going) 3 
Output voltage 10.5 
Output current (average value) 100 
Output resistance for leading edge 

of line pulse 2.5 
Output resistance for trailing edge 

of line pulse 20 
Oscillator 14 

Threshold voltage low level 4.4 
Threshold voltage high level 7.6 
Discharge current 0.47 

Phase comparison (01: sync 
pulse/oscillator) 13 
Control voltage range (typ) 3.S S.2 
Control current 1.9 2.1 2.3 
Output blocking current 1 
Output resistance High (see note 3) 

Low (see note 4) 
Time constant switch 12 

Output voltage 6 
Output current 1 
Output resistance 100 

60 

TDA2591/TDA2593 

Units Conditions 

V 
~A 
~A V9= -5V 
~A 

V 
~A 
~A 
~A Vl0= -5V 

~A 
V 
V 
n 

V t= 7flS 
~A 
V t=14~s+ld 
~A 
V t=O,V3=0 
~A See note 1 

V See note 2 
V 
~A VII = OVto 1.5V 
mA Vll=9VtOVl 

Vp-p 
kn 

Vp-p 
n 

Vp-p 
Vp-p 
n 

Vp-p 
mA 

n 

n 

V 
V 
mA 

V 
mAp-p 
~A VI3=4VtoSV 

V13= 4Vt08V 
V13 <3,SVor >S.2V 

V 
mA 
n Vl1 = 2.5Vto 7V 
kn Vl1 < 1.5Vor >9V 
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TDA2591/ TDA2593 

ELECTRICAL CHARACTERISTICS (Contd.) 

Value 
Characteristic Pin Units Conditions 

Min. Typ. Max. 

Coincidence detector (03) 11 
Output voltage typical range 0.5 6 V 
Output current: 

without coincidence 0.1 mAp-p 
with coincidence 0.5 mAp-p 

Phase comparison (1ZI2: oscillator/ 
line flyback pulse) 5 
Control voltage range (typ) 5.4 7.6 V 
Control current 1 _A ......... 

"I"'p-tJ 
Output resistance High (see note 3) V5= 5.4Vt07.6V 

8 kO V5 <5.4Vor > 7.6V 
Input current at blocked phase 

detector 5 ~A V5 = 5.4Vto 7.6V 

Applications (see Fig. 4) 9 
Sync separator 
Input voltage (negative1video signal) 1 3 7 Vp-p 
Input keying current range 5 100 ~A 

Noise gating 10 
Input voltage 1 3 7 Vp-p 
Input keying current range 5 100 ~A 
Superimposed noise voltage 7 Vp-p 

Vertical sync pulse separator 
Delay between leading edge of input 

and output signal. ton 12 ~s 
Delay between trailing edge of input 

and output signal. toff ton ~s 

Output voltage 8 11 Vp-p 
Output resistance 8 2 kO 

Oscillator 
Frequency: free running 15.625 kHz C14= 4.7nF. R'5 = 10kO 
Spread of frequency. ~fo/fo ",5 % See note 5 
Frequency control 

sensitivity. ~fo/ Uh5 31 Hz/~A 
Adjustment range of 

network in Fig. 2 :1:10 % 
Influence of supply voltage 

on frequency Mo/fo 
±0.05 See note 5.V, = 12V 

~V/Vnom 
Change of frequency when 

V, drops to 5V ±10 % See note 5 
Temperature coefficient of 

oscillator frequency per °C :i:10-4 
Phase comparison (0, : sync 

pulse/oscillator) 
Control sensiti'ifity 2 kHz/~s 
Catching and holding range 

(82kO between pins 13 and 15) ±780 Hz R'3-'5 = 82kO 
Spread of catching and holding range 

Phase comparison (02: oscillator/ 
±10 % See note 5 

line flyback pulse) 
Permissible delay between leading 

edge of output pulse and leading 
edge of flyback pulse. ~td 0 15 ~s 

Static control error. td/td 0.2 % 
Overall phase relation See Note 6 

Phase relation between middle of 
sync pulse and the middle of the 
flyback pulse. t 2.6 ~s 

Tolerance of phase relation ~t 0.7 ~s 

Adjustment sensitivity of 
overall phase relation 5 
caused by: adjustment voltage 

~V5/ ~t 0.1 V/~s 
adjustment current. 
~15/ ~t 30 ~A/~s 
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TDA2591/TDA2593 

ELECTRICAL CHARACTERISTICS (Contd.) 

Value 
Characteristic Pin Units Conditions 

Min. Typ. Max. 

Burst gating pulse 
Pulse width 7 3.7 4.0 4.3 ~s At 7V level 
Phase relation between middle of 

sync pulse at the input and the V7=7V 
leading edge of the burst gating 
pulse 7 2.15 2.65 3.15 ~s At 7V level 

line drive pulse 
Output pulse duration, tp 3 5.5 7.0 8.5 ~s V. >9.4V 

3 14+td 
Supply voltage for switching 

~s V. <4V, see note 7 

off the output pulse 1 4 V 
Internal gating pulse 

Pulse duration 7.5 ~s 

NOTES 
1. May also be left unconnected 
2. VCR 'on' is normally achieved by connecting pins 11. via the VCA switch. to either ground or V1 
3. Current source 
4. Emitter follower 
5. Excluding external component tolerances 
6. The adjustment of the overall phase relation and consequently the leading edge of the output pulse occurs automatically by phase 

detector 2 (See Fig. 2) 
7. td = switch-off delay of line output stage. 
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'" m • 

o ~1}J 

;J;10GP 

Fig. 4 Application and test circuit 
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8. PACKAGES 
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II -J 1.0251102 
10'010/0·0401 

8 LEAD TO-S (S'08mmPCD) 

863/939 
10340/03701 

271 



272 

Ii 0 71/086 

~~ liD 02810 0341 

0-25/1-01 
10-010/0-0401 

4-19/00 
10-165/0-1851 

r-C--=~oo~oo -1 I =- ~--f ~-l (fo°ri°J) L-.=~~~~~~~,m I 775/851 851/9-40 

:I~- ~1! II; i 'U--"'j"'''' 'J""' 
L-"",,,-~_ 

10-5001 

S LEAD TO-S (S-S4mm peD) WITH STANDOFF 

10 LEAD TO-S 

CM8 

CM10 



CM10 

OG14 

0·25/1·02 
10·010/0·040} 

10 LEAD TO-IOO (5'84 mm peD) WITH STANDOFF 

. . 
- - - - -

[ i 1.

1 j b·17/b·68 
I (0·243/0·263) 

~ '14 j 
---~ 

(0'745/0·785) 

o 
'" o 

N' 
00 

'" "'~ " . . 0 ,,-
'" "'''' 00.,. 

~Q 

.' J JL F: J~ I i (0'030/0·034) L 1 2 '25/0'30 
(0,010/0'012) 

2·51/2·57 0·43/0·53 7·62 
(0·099/0"01)' • (0'017/0'021) 15° MAX. (0·3) NOM. .\ 
NOM. NON -ACCUMULATIVE 

14 LEAD CERAMIC D.I.L. 
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2·5410·100IDIA 

14 

19·31/19·55 
10·760/0·7701 

~ 
iii 1-47/1'57 E 6 ill I ]'~0:8:0:)_ \~! 
t-mTff-i­

IJ~ I 10017/0019 TYP 

6 PITCHES 
NON-ACCUMULATIVE 

25212·56 
10'099/01011 

1·7BII>070) 
MIN 

14 LEAD PLASTIC 0.11. 

0·25/0·29 
10'010/0'0121 

IDENTIFIES PIN No I IOPTIONAL) 

2'5410·100) OIA 

19'31/19'55 
10·760/0·770) 

7 PITCHES 

16 

0·51(0'0201 
MIN 

NON ACCUMULATIVE 

2·5212·56 
10'099/0'101 ) 

16 LEAD PLASTIC 01 L 

02510·29 

7-6210·3) 

CRS NOM 

CRS NOM 

6·60/6'86 
10'260/02701-

DP14 

6-60/666 
10'260/0'2701 

DP16 



D 13-06/13,87 
(0·514/0'546) 

24 -------1.1 

o 

-Ii -Ig l 0'25/0·30 9 g 
.!. 0 ~ Q (O·OlO!O·012l ~ ~ 

~------~T~-'--~_'L~----_~-~:-~------~+Q 

(1·238/1' 284) 

IL II I I'. 

:-:(0:-.-'=0"'1-:'6"'/0:-"-':'0""2"='2<'1) I 150 MAX. .0·41/0·56 L 
2'49/2'59 

(0' 098/0·102 
NOM. NON-ACCUMULATIVE 

15- 24 
(0·61 

CRSo NOM. 

OG24 24 LEAD CERAMIC D.I.L. 

OP8 

1524 
100601 

IDENTIFIES PIN No I 

635 [0 ~ 1524 

102501 .1j:::::::;:::;:=:;=:;=::;:::::;:=;:J' ----.1100601 

165 r----
100651~. 

9'65 
(0'3801 

~ (0100) 

13'302 __ 1: 10'1301 

J " /,' \\ 

L/ " \~\ 
O~,\...... 

100101 I. 762 I 
~--·10='-=·30:O:0"')'----..I" 0-15° 

e LEAD PLASTIC DolL 
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2·49/2·59 
{O·09810·1021 

t 
(0 6 . 17 / 6 '68 

·243/0-2631 

I 

NON- ACCUMULATIVE 

16 LEAD CERAMIC D.I.L. 

6'17/6'68 
10·243/0'2631 

18 LEAD CERAMIC OIL 

SEATING 
PLANE 

OG16 

OG18 



-
'" ",-

"''? '0 0_ 
-", 
<0-
<'>0 
09, 

t r-
/5·72 5· 33 

10·210 /0'2251 

I 

GM10 

GM14 

18 28/19 30 
10·720/0·7601 

9·24 NOM. 
10· 3641 l 

~r-10'0101 I 

LJ ~MARK I 
PIN 1 

10'245/0'2651 

t·99 MAX 
10'2751 

i2~ 
'" o 

za: wo 
"­>­«:: 

x O 

~~ 
",,,, 
"'0 
og 

0'09/0·15 l ,o.oo;~,o.oow, 
'--~I J56 ~ I 0 ~? 

6.22/6.73 - ') 

10. 245C ~: -

J 0·30/0'74 
10·012/0'0291 

1-14/1·52 

DENTIFIE5 

10'045/0'0601 

10 LEAD FLAT PACK 

18'29/19·30 
(0' 720/0·7601 

9· 25 NOM 
(0' 3641 

O· 25 MAX 

~r I/P1N1 

r1 

~u~ 10·245/0'2651 

6·99 MAX. 
10· 2751 

O~ 
>-::> 
0'" 
Zo: 
wO 

"-

14 LEAD FLAT PACK 

0·09/0·14 l 'OOO""OOOi" 

0:_ 
uO 

r- 0 ~O 
I 0 :- 0 

~~ 

i 0·31/0·74 
10' 012/0· 0291 

)-,':' ",:·'::4.c,/'c,·.=,5=-2 ~~ 
(0·045/0' 0601 
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22-2310-875) 

r- II 793103(2) 
SEATING PLANE ----; I 0-965/l-219 MIN U * 10-038/0-048) 

29-90/30-40 
11-177/l-1971 16-64/17-15 

10-655/0-6751 

4-7810-188) 
MAX BOTH ENDS 

COMMON 3 

13-3410-5251 
R MAX 

3-835/4-089 
10-151/0-161) 

NOTE - CASE IS THIRD ELECTRICAL CONNECTION 

.245" / .260" SQUARE 

6.22mm /6.60mm 

.225" / .235" SQUARE 

5.72mm /5.97mm 

.115" / .125" 
SQUARE 

2_92mm /3.18mm 

.155" / .165" 
SQUARE 

3.94mm 14.19mm 

TO-3 

.043" / 0.57" 
1.09mm / 1.45mm 

.010" / .020" . 
0.25mm /0.51mm 

PIN No.1 

~ 
TAG IDENTIFIE 

PIN No.1 
S 

.0012" / _0018" I t 
_030mm / .046m;n 

.009" / .011" . 
.229mm / .279mm 

GOLD 
METALLISATION 

-

-

18 LEAD LEAD LESS CARRIER 

l-

l 
V 

P= 
b= 

KM 3 

.010" /.0 20" 
0.51mm 0.25mm / 

-

GC 18 



9. Plessey Semiconductors 
World Wide 
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ALABAMA: 

ARIZONA: 

CANADA: 

CALIFORNIA: 

FLORIDA: 

GEORGIA: 

ILLINOIS: 

MARYLAND: 

MASSACHUSETTS: 

MICHIGAN: 

MINNESOTA: 

MISSOURI: 

NEW MEXICO: 

NEW YORK: 

NORTH CAROLINA: 

OHIO: 

PENNSYLVANIA 

TEXAS: 

VIRGINIA: 

CALIFORNIA: 

CANADA: 

MARYLAND: 

NEW YORK: 

TEXAS: 

BRYAN PROCTER 
Western Sales Manager 
710 Lakeway 
Suite 265 
Sunnyvale, CA 94086 
(408)730-1111 

PLESSEY SALES REPRESENTATIVES: 

Huntsville (205) 883-9260 Remco 

Scottsdale (602) 948-4404 Faser Technical Sales 

Bolton (416) 857-4302 MacKay Associates 

Goleta (805) 964-8751 The Thorson Company of So_ California 
Alhambra (213) 281-2280 The Thorson Company of So_ California 
Irvine (714) 557-4460 The Thorson Company of So. California 
Los Angeles (213) 487-1241 The Thorson Company of So. California 
San Diego (714) 292-8525 The Thorson Company of San Diego 

Plantation (305) 473-2101 Gallagher Associates 

Duluth (404) 476-1730 Remco 

Arlington Heights (312) 956-1000 Micro Sales Inc. 

Beltsville (301) 937-5902 Applied Engineering Consultants 

Natick (617) 655-6080 Wayland Engineering Sales 

Brighton (313) 227-1786 S.A.1. Marketing Corp. 

Bloomington (612) 884-8291 Electronics Sales Agency Inc. 

Independence (816) 254-3600 Engineering Services Company 
St Louis (314) 997-1515 Engineering Services Company 

Phoenix (602) 266-2164 Eltron 

Plainview (516) 681-3155 Robert Smith Assocs. 
Spring Valley (914) 354-6067 Robert Smith Assocs. 
Skaneateles (315) 685-5731 Robtron Inc. 

Raleigh (919) 847-5079 Remco 

Shaker Heights (216) 751-3633 S.A.1. Marketing Corp. 
Centerville (513) 435-3181 S.A.1. Marketing Corp. 
Zanesville (614) 454-8942 S.A.1. Marketing Corp. 

Pittsburgh (412) 261-0482 S.A.1. Marketing Corp. 
Huntingdon Valley (215) 947-5641 Dick Knowels Associates 

Arlington (817) 640-9101 W. Pat Fralia Company Inc. 
Houston (703) 772-1572 W. Pat Fralia Company Inc. 
Austin (512) 451-3325 W. Pat Fralia Company Inc. 

McLean (703) 356-6309 Applied Engineering Consultants 

PLESSEY DISTRIBUTORS 
(Dial direct for orders under 100 pieces and faster delivery) 

Palo Alto (415) 856-9332 Nepenthe 
Irvine (714) 540-9979 Plessey Semiconductors 

Toronto (416) 364-9281 G.E.C. Canada Ltd. 

Beltsville (301) 937-8321 Applied Engineering Consultants 

Plainview (516) 249-6677 Plainview Electronic Supply Corp. 

Ft. Worth (817) 429-8596 Pat co Supply 

PLESSEY REGIONAL OFFICES 

JONATHAN HILL 
Midwest Sales Manager 

4849 N. Scott 
Suite 121 

Schiller Park,lL 60176 
(312) 6763260/3281 
TWX 91()'227-0053 

PATREDKO 
Eastern Sales Manager 

89 Marcus Blvd. 
Hauppauge, NY 11787 

(516) 273-3060 
TLX 961419 TELL USA HAUP 

A.J. WILLIS 
S.E. Sales/Applications 

7094 Peachtree Ind. Blvd. 
Suite 295 

Norcross, GA 30071 
(404) 447-6910 
TLX7()'7309 

Service NSCs 

VERN REEB 
Central Sales/Applications 

112 East High Street 
Hicksville, OH 43526 

(419)542-7544 
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EUROPE 

sales offices 

BENELUX Plessey S.A., Chausee de St. Job 638, Brussels 1180, Belgium. Tel: 023745973. Tx: 22100 
FRANCE Plessey France S.A., 16)0 Rue Petrar4ue, 75016 Paris. Tel: 7274349 Tx: 62789 
ITALY Plessey S.p.A., Corso Sempione 73, 20149 Milan. Tel: 349 1741 Tx: 37347 
SCAN 01 NAVIA Svenska Plessey A.B .. Aistrornergatan 39, 4tr, S-112 47 Stockholm 49, (P.O. Box 49023 S-10o 28 

Stockholm 49) Sweden. Tel: 08 23 55 40 Tx: 10558 
SWITZERLAND Plessey Verkaufs A.G., Glattalstrasse 18, CH-8052 Zurich. Tel: 50 36 55,503682 Tx: 54824 
UNITED KIN GOO M Plessey Semiconductors, Cheney Milnor, SWlndon, Wilts. SN2 ZQW Tel: 0793 36251 
WEST GERMANY Plessey GmbH., 8 Munchen 40, Motorstrasse 56, Tel: (89) 351 6021/6024 Tx: 5215322 

Plessey GmbH, Moselstrasse 18, Postfach 522. 4040 Neuss. Tel: (02101) 44091 Tx: 517844 
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agents 

AUSTRALIA Plessey Australia Pty. Ltd .• Components Div .• P.O. Box 2. Christina Road. Villawood. N.S.W. 2163. 
Tel: 72 0133 Tx: 20384 

AUSTRIA Plessey GesmbH .• Postfach 967. A-l011 Vienna. Tel: 63 45 75 Tx: 75 963 
BRAZIL Plessey Brazil. Caixa Postal 7821. Sao Paulo. Tel: (011) 269 0211. Tx: 112338 
CANADA Plessey Canada Ltd .• 300 Supertest Road. Downsview. Toronto. Ontario. Tel: 661 3711. Tx: 065-24488 
EASTERN EU ROPE Plessey Co. Ltd .• 29 Marylebone Rd .• London NWl 5JU. England. Tel: 01 486 4091. 

Tx: 27331 
EIRE Plessey Ireland Ltd., Mount Brown, Old Kilmainham. Dublin 8. Tel: 75 8451/2. Tx: 4831 
GREECE Plessey Co. Ltd., Hadjigianni Mexi 2. Athens. Tel: (21) 724 3000. Tx. 219251 
HONG KONG Plessey Company Ltd., Tugu Insurance Building. 12th floor. 1 Lockhart Road. GPO Box 617 

Tel: 5-275555 Tx: 74754 
JAPAN Cornes & Co Ltd .• Maruzen Building, 2 Chome Nihonbashi-Dori. C.P.O. Box 158, Chuo-ku. Tokyo 103. 

Tel: 272-5771. Tx: 24874 
Cornes & Co Ltd., Marden House, C.P.O. Box 329, Osaka. Tel: 532-1 012j1 019. Tx: 525-4496 

NETHERLAN DS Plessey Fabrieken N.V., Van de Mortelstraat 6. P.O. Box 46, Noordwijk. Tel: 01719 19207. 
Tx: 32008 

NEW ZEALAN D Plessey (N.Z.) Ltd., Ratanui Street, Private Bag. Henderson, Auckland 8. Tel: Henderson 64 189. 
Tx: 2851 

PORTU GAL Plessey Autohlatica Electrica, Portugesa S.A.R.L.. Av. Infant D. Henrique 333. Apartado 1060. Lisbon 6. 
Tel: 313171/9 Tx: 12190 

SOUTH AFRICA Plessey South Africa Ltd., Forum Building, Struben Street. (P.O. Box 2416) Pretoria 0001 
Transvaal. Tel: 34511 Tx: 53-0277 

SPAIN The Plessey Company Ltd., Calle Martires de Alcala, 4-3 0 Dcha., Madrid 8. Tel: 248 12 18 and 
248 38 82 Tx: 42701 
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distributors 

FRANCE Scientech, 11 Avenue Ferdi:li nd Buisson, 75016 Paris. Tel: 609 91 36 Tx: 26042 
ITALY Melchioni, Via P. Colletta 39, 20135 Milan. Tel: 5794 
SCAN DlIIIAVIA Scans~pply AI S., Nannasgade 20, Dk-2200 Copenhagen, Denmark. Tel: 1-83 5090 T x: 19037 

Oy Ferrado A.B. Nylandsgatan 2C, 00120 Helsinki 12, Finland. Tel: 65 60 05 Tx: 121394 
Skandinavisk Elektronikk AI S., Ostre Aker Vei 99, Veitvedt. Oslo 5, Norway. Tel: (02) 15 00 90 
Tx: 11963 

UNITED KINGDOM (For all circuits except T.V.) 
Farnell Electronic Components Ltd., Canal Road, Leeds LS12 2TU Tel: 0532636311 Tx: 55147 
Gothic Electronic Components, Beacon House, 'Hampton Street, Birmingham B19 3LP. Tel: 021 2368541 Tx: 338731 
Semiconductor Specialists (UK) Ltd" Premier House, Fairfield Road, Yiewsley, West Drayton, Middlesex. 

Tel: 0895446415 Tx: 21958 
SDS Components Ltd., The Airport, Eastern Road, Portsmouth, Hampshire P03 5QR. Tel: 0705 65311 Tx: 86114 
For T.V. circuits only:-
Best Electronics (Slough) Ltd., Unit 4, Farnburn Avenue, Slough, Bucks SL1 4XU Tel: (0753) 31700/39322 
C_P.C. Ltd .. 194-200 North Road, Preston PRl 1 YP. Tel: (0772) 55034 Tx: 677122 
WEST GERMANY 
PLZl Dr. Guenther Dohrenberg, 1000 Berlin 30, Bayreuther Strasse 3. Tel: (030) 21 38 043-45 
PlZ2 Nordelektronik GmbH-KG, 2085 Quickborn, Harksheiderweg 238-240. Tel: (04 106) 4031 Tx: 02 14299 
PlZ6 Mansfeld GmbH & Co. KG, 6000 Frankfurt. Zohelstrasse 11. Tel: (0611) 4470 20 
PlZ7 Astronic GmbH & Co. KG, 7000 Stuttgart-Vaihingen, Gruendgenstrasse 7. Tel: (0711) 734918 
PlZ8 Neumuller & Co. GmbH, 8021 Tauskirchen, Eschenstrasse 2. Tel: 0896118231 Tx: 0522106 
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