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IF 1-Chip Processor (Video IF and Mono FM Sound IF)
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sound IF concept for TV-IF signal processing. The circuit =~ With 5 V supply voltage, the TDA446
processes all video IF signals with negative modulation =~ VCR and multimedia apphcatlgnsﬁ -

s suitable for TV,

Features

® 5V supply voltage; low power consumption ° Ahgnment-free AFC w1thout external reference

L circuit
® Minimum number of external components

® VIF-AGC w1th peak sync detection

° .
® Tuner AGC wtth adjustable take-over point
L Completely alignment-free PLL demodulator for

. VUI:)” llll\.«(ll Yiuvwv dblllUdLllﬂllUll, bA\a\a!lUll ﬁulse FM ‘nfprr‘qr'lpr Sound ']-4 q‘(’r!ng {n1“t1“\

response and good intermodulation figures ° EujyﬂlefS‘C‘ART interface for video and audio signals
® VCO circuit is operating on picture carrier frequency @ ’V&lym/é control by dc voltage
Ordering Information
Extended Type Number Package Remarks
TDA4462-BSD SDIP28
TDA4462-BFLG3 S0O28 Delivery in taped form
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Figure 1. Block diagram
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The video IF signal, which is applied from the gain-

Video Demodulation and Amplifier

IF Amplifier

1s10n

amplifier consists of three ac-coupled amplifier stages.

Each differential amplifier is gain controlled by the

TEMIC

Semiconductors

\%

designed for low distortion and ":‘l‘argfe"""banawidth. The

grated low-pass

filter for attenuation of the residual vision carrier and is

an inte

demodulator output signal passes-

automatic gain control (VIF-AGC). The output signal of

generation and the video demodulator.

by an operational amplifier wnth ij‘ﬁ‘tﬂemal feedback and
8 MHz bandwidth. An ,additional noise clipping is

Tuner-and VIF-AGC

Vs

~,1~m§t§r Amplifier

modulation, the video 6i1t"13ut signal at Pin 16 is 1.5 V

(peak-to-peak value).

Sound IF

capacitor to generate a control voltage for setting the gain

of VIF amplifier and tuner in order to keep the

signal is the criterion for a fast charge/discharge of the

level. Therefore, the sync level of the demodulated video
AGC capacitor. The AGC control voltage at Pin 2 is

At Pin 2, the VIF-AGC charges/discharges the AGC

The interoar“r' r~~Signal coming from the sound filter is fed

excellent AM suppression.

A
/

F M Demodulator

N7

sensitivity-ar

PLL

transferred to an internal control signal and is fed to the
AGC can be adjust-ed'at Pin 1 by a po.tentiometer or an

) ;detﬁ‘odﬁlator covers a wide frequency range of 4.5 MHz

or

circuit

interface

dc voltage (from

external
microprocessor).

" up|to 6.5 MHz with excellent noise performance. The

de-emphasis filter. The de-emphasis low-pass filter

The' VCO control

\.

generate co
/

voltage at Pin 27 (loop filter) is also‘éonvelgtéc'f to a current

y internal varicaps.

FPLL, VCO and AFC
of a frequency- an\d a -phase detector to

is controlled

SCART switch has two inputs (for signals from video

consists of an internal 5-k€ series resistor and an external
A complete SCART interface is included. The video

Pin 11 to ground.

/

\.

26 allows an offset

compensation of the VC’O _phase for improved sound

quality (fine adjustment

A practicable VCO alignment of the external coil is the

and represents the AFC output signal at Pi/hJQO.

optional potentiometer. af, P

hout a potentiometer (open

ffset compensation is not active.

(Pin 16: 1.5 V) and the sound
Pin 14:2 V).

Pin 17: 1 Vpp) are connected by a

yof dc-coupled sound trap. A 6-dB amplifier applies the video

A
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"
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video output signal at Pin 15 is 2 Vp, (peak-to-peak

signal permanently to the SCART outpu
value).

N

and thenquadrature signal (90°

s

the generated pieture carrier.

J/

AKC Switch

switching voltage at Pin 22. It is possible to switch off the

AFC.

circuit at Pin 26), thiso

the in-phase sig
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SCART-Audio Processing

The audio SCART switch has inputs for the demodulated

AL qiona land tha avtarnal AR qcigna 1 Fenm QO ADT canlkat
Al ol;.’,ual aiit uiC CAWIIdl Nx Dl,‘.’,llal 1o Svnn SUCRCL.

The demodulated 51gnal is permanently available at

SCART Control Switch

The common selector switch for video and audio signals
is controlled by a DC voltage at Pin 18. In “RF-mode”, the
demodulated signals are selected. For the selection of
video/audio signals supplied via SCART socket, “VCR
mode” has to be switched on.

Internal Voltage Stabilizer

The internal bandgap reference ensures constant
performance independant of supply voltage and
temperature.
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Pin Description
Pin Symbol Function
Viop | 1 28| Crer 1 Viop Tuner AGC — take over point
2 CaGc VIF-AGC (time constant)
3 GND Ground
Cagc| 2 27| LF 4 Ltun Tuner AGC output current
5,6 Vi.VIF VIF input (symmetrical)
7 Vo.AF Audio output — SCART
GND| 3 26| Reomp . —
8 Vi AF Audio input — SCART
9 Vvol Volume control
ln | 4 25| s 10 Vo.AF Audio Ol.]tput .
11 Cdec Decoupling capacitor and mute
switch
12 Lvi Video input — SCART
Vivir| 5 24| Vveo Viyid 0 TpY X X
13 Cdem De-emphasis capacitor
14 Vo.vid Video output — SCART
Vivir| 6 23| Vieo 15 Vo.vid Video output
16 Vo.vid Video demodulator output
~ 17 Vivid Video input — sound trap
Vo.AF (SCARTY| 7 N-) 221 VSW(AFC) 18 Vsw Mode selection SCART switch
g 19 GND | Ground
< / 20 Varc | AFC output
ViAF (sCART) 8 a 21} VisiF ) 21 Vi SIF FM sound IF input
= I 22 Vsw AFC control switch
23,24V VCO circuit (FPLL
Vvol| 9 20| Varc/, J O ( )
N 25 Vs Supply voltage
26 Reomp | Offset compensation
Voar | 10 19] /GND) 27 LF Loop filter
" 28 Cref Internal reference voltage
Cgec | 11 18] Vsw (SCART)
Vivid (SCART)| 12 Y ; 1 17| Viyia (Trap)
Caem | 13| . O 16| Vo,vid (Demod)
Vovid (SCART)| 14 ] 15| Vovid
95 9840
Figure 2. Pinning
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Reference point Pin 3 (19), unless otherwise specified

Parameters Symbol Value Unit
Supply voltage
SDIP28 package Pin 25 Vg 9.0 \Y%
SO28 package 6.0 \Y%
Supply current Pin 25 Ig 80 mA
Power dissipation Vg=9V P 720 mW
Vg=6V 480 mW
Output currents Pins 10, 14, 15 and 16 Tout 5 mA
External voltages  Pins 1,2,5,6,7,8, 10, 11, 12, 13, Vext +4.5 \Y
14, 15,16, 17, 18, 21, 26, 28
23,24,27 +3.5 \Y
4 +13.5 \Y
9,20,22 Vs \Y
Junction temperature Tj +125 °C
Storage temperature Tsig —25to +125 °C
Electrostatic handling *) all Pins VESD +200 \Y
*) equivalent to the discharge of a 200-pF capacitor via a 0-Q2 resistoq  /
Operating Range D
Parameters Symbol Value Unit
Supply voltage range
SDIP28 package Pin 25 Vg 4.5t09.0 \Y%
SO28 package 4.5t06.0 \Y%
Ambient temperature Tamb 0to +70 °C
Thermal Resistance
Parameters Symbol Value Unit
Junction ambient when soldered to PCRB
SDIP28 package RinjaA 55 K/'W
SO28 package 75 K/'W
6 (16) TELEFUNKEN Semiconductors
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Electrical Characteristics
Vs =45V, Tamp = +25°C; reference point Pin 3 (19), unless otherwise specified
Parameters | Test Conditions / Pins Symbol Min. Typ. Max. Unit
DC supply Pin 25
Supply voltage
SDIP28 package Vg 4.5 5.0 9.0 \Y
SO28 package 4.5 5.0 6.0 \Y%
Supply current Ig 65 73 80 mA
VIF input Pin 5-6
Input sensitivity, RMS value | For FPLL locked Vi,VIF 80 120 WVRMS
Input resistance See note 1, page 10 Rin 1.2 kQ
Input capacitance See note 1, page 10 Cin 2 pF
IF AGC Pin 2
IF gain control range Gy 60 65 dB
AGC capacitor CaGe 2.2 uF
Tuner AGC Pins 1 and 4 (see note 2, page 10)
Available tuner-AGC current Liun 1 2 4 mA
Permissible output voltage Viun 0.3 13.5 \%
IF slip — tuner AGC Current Iyn: 10% to 90% AGrr 8 10 dB
IF input signal for minimum | Ryop = 10 k2 Vin 4 mV
take-over point (Viop=4.5 V)
IF input signal for maximum | Ryop =0 Vin 40 mV
take-over point (Viop=0.8 V)
Variation of the take-over ATymp = 55°C Avin 2 3 dB
point by temperature VIF-AGC: G, =46 dB
FPLL and VCO Pins 23,24,26 and 27  (see note 3, page 10)
Max. oscillator frequency For carrier generation fyco 60 MHz
Vision carrier capture range fyco = 38.9 MHz Afcqp +1.5 +2 MHz
Cyco = 6.8 pF
Oscillator drift See note 4, page 10 Af/pT -0.3 %
(free-running) as a function ATymp = 55°C,
of temperature Cyeo = 6.8 pF,
fyveo = 38.9 MHz
Video demodulator output Pin 16
Output current -source DC and AC £t 4 5 mA
-sink DC and AC 2 3 mA
Output resistance See note 1, page 10 Rout 100 Q
Video output signal Peak-to-peak value Vo.vid 1,26 1,4 1,54 Vip
Sync level Vsyne 1.8 \Y%
Zero carrier level AGC voltage V=3V Vbc 33 \'%
(ultra-white level)
Supply-voltage influence on AV/V 1 %/V
the ultra-white level
Video bandwidth (-3 dB) Ry > 1kQ Cp < 50 pF B 6 8 MHz
TELEFUNKEN Semiconductors 7 (16)
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Parameters ‘lest Conditions / Pins Symbol Min. Typ. Max. Unit

Video frequency response AB 2.0 dB
over the AGC range
Differential gain error DG 2 %
Differential phase error DP 2 deg
Intermodulation 1.07 MHz Test signal unmodulated, oM 52 dB
related to color carrier with

picture carrier: 0dB

color carrier: - 6dB

sound carrier: —24 dB
Video signal to noise ratio Weighted, CCIR-567 S/N 56 60 dB
Residual vision carrier Vres 2 10 mV
fundamental wave 38.9 MHz
and second harmonic
77.8 MHz
Ripple rejection, Pin 25/ 16 See note 1, page 10 RR 35 dB
AFC output Pin 20
Control slope Al/as 0.7 nA/kHz
Frequency drift by Related to the picture 0.25 0.6 %
temperature carrier frequency
Output voltage:
upper limit VArC V0.6 \Y%
lower limit 0.6 \Y%
Output current IAFC +0.2 mA
AFC switch Pin 22
Control voltage:
AFC “off” See note 5, page 10 Vsw 0 0.8 \Y%
AFC “on” 2.0 Vs \Y
Switching current Tsw +100 RA
Video input — sound trap: Pin 17
Input resistance See note 1, page 10 Rin 3 kQ
Input capacitance See note 1, page 10 Cin 2.0 pF
Internal dc bias voltage Vpc 1.7 \Y%
(clamping voltage)
Video input signal (CVBS) Peak-to-peak value Vivid 1 Vop
Video output — SCART Pin 14
DC output voltage (Sync) Vpe 1.25 \Y%
Voltage gain, Pin 17, 14 Gy 6 dB
Video output signal (CVBS) Peak-to-peak value Vo,vid 2 Vop

Vin = 1Vpp Pin 17
Video input — SCART Pin 12
Input resistance See note 1, page 10 Rin 25 kQ2
Input capacitance See note 1, page 10 Cin 2.0 pF
Internal de clamping voltage Vpc 1.7 \Y%
Video input signal Peak-to-peak value Vivid 1 Vop
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Parameters | ‘lest Conditions / Pins ‘ Symbol ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
Video output Pin 15
Output resistance Rout 100 Q
Output current - source DC and AC Tout 4 5 mA
- sink 2 3 mA
DC output voltage (Sync) Vpe 1.25 v
Voltage gain: Gy 6 dB
Pin 17 Pin 15 6 dB
Pin 12 Pin 15
Video output signal Peak-to-peak value, Vout 2 Vop
Vin=1Vpp
Video bandwidth (-3 dB) Ry, 1k, B 8 10 MHz
Cr, 50 pF
Cross-talk attenuation fin =50 Hz — 10 MHz a 55 dB
FM sound IF input: Pin 21
Input limiting voltage, AF output signal Vi.SIF 150 mVRMS
RMS value atPin 7: -3 dB
DC input voltage Vpc 1.7 \Y%
Input resistance See note 1, page 10 Rin 600 750 Q
Input capacitance See note 1, page 10 Cin 1.5 pF
FM - PLL
Free-running frequency fyco 5.5 MHz
Oscillator drift AT =55°C Afyco 500 kHz
(free running) as a function
of temperature
Oscillator shift 45V<V4<9.0V Afyeo 200 kHz
(free running) as a function
of supply voltage
Capture range of PLL Afcap +14 +1.9 MHz
Holding range of PLL Afiold +2.0 +3.0 MHz
Audio output Pin 10
DC output voltage Vbc 2.2 A"
Output resistance Rout 100 Q
AC output peak current iaC +1.5 mA
DC output current Inc 2.0 mA
AF output voltage, Vin=10 mV, Vo AF 500 mVRMS
RMS value f=15.5 MHz,
FM-dev. = 50 kHz,
fmod = 1 kHz
‘l'otal harmonic distortion Vip=10 mV, THD 0.1 0.3 %
f=5.5 MHz,
FM-dev. = 50 kHz,
fmod = 1 kHz
TELEFUNKEN Semiconductors 9 (16)
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Parameters ‘lest Conditions / Pins Symbol Min. Typ. Max. Unit
AM suppression Vip=10mV, aAM 46 66 dB
f=15.5 MHz,
fmod=1 kHz,
reference signal:
FM—dev. = 50 kHz
test signal: m =30 %
Supply voltage ripple VRR <200 mV, RR 20 dB
rejection f=70 Hz
Audio output — SCART Pin 7
DC output voltage Vpc 23 \%
AF output voltage Vo.AF 500 mVRMS
Output resistance Rout 140 Q
Audio input - SCART Pin 8
Input resistance Rin 50 kQ2
Internal dc bias voltage Vpc 3.0 \Y
AF input signal ViAF 750 mV
De-emphasis capacitor Pin 13
Value of de-emphasis Cdem 10 nF
capacitor
Decoupling capacitor and mute switch Pin 11
Value of decoupling capacitor Cdec 2.2 uF
Control voltage for AF “on”, see note 6 Viw 2.0 Vs \Y
“mute off”
Control voltage for AF “off” Vsw 0 0.8 \Y%
“mute on”
Volume control Pin 9
AF control range AAF 80 dB
Control voltage
-minimal volume Vil 0 \%
-maximal volume 4 Vi \'%
Mode selection — SCART switch Pin 18
Control voltage for: See note 7
RF mode Viw 2.0 Vs \Y
VCR mode 0 0.8 \Y%
Switching current Lsw +100 A

Uincrion I\ g

7) Without control voltage at Pin 18 the “RF-m ode i tomatlcally 1tched on
(demodulated signals are selected)

10 (16) TELEFUNKEN Semiconductors
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AFC
+5V switch AFC SCART switch Video 2 Vpp
@) O
Loop Offset .
filter comp. Video 1.5 Vpp
Sound Sound |~
100Q 10 kQ *) filter trap
L
vco
c 470 nF 6.8 pF
Ref CVCO
2.2 pF
28 27 26 |_25—| 24 23 |_22—| 21 20
) TDA4462-B

g
2
1 2 3 4 14
10 kQ i
22 pF
Tuner AGC
AGC  (VIF) 0
Tuner VIF ~—\ Adlume  Audio Video in Video
#) External L/C circuit (£ = 38.9 MHz) Audio (SCART) __~control (SCART) (SCART)
with TOKO coil 7KM, 292 XNS-4051Z
Figure 3.'/’Tést‘ ciréuit
Y
AFCoutk
N SFE 5.5 MC
|
|
22 pF
Loop  Offset
filter ~ comp. 10 pH
F Video
Y SIE SCART demod. Video
100 @ 10 kQ switch 2 Vpp
Cre] 22pF| 4700 100F 10nF 100
="="1H He - o
28 27 26 |_2|—| |_2;| 19 18 15

D

TDA4462-B

96 11980

1 2 5 6 7 8 9 10 11 12 13
N L S
9 1 uF 1 uF 22 pF
10 kﬁ / w
. 1 uF
AGC L
Tuner AGC 7 10 nF Mute 75 Q
\_
\ l IFin l Volume Audio Video in
*) External L/C circuit (f = 38.9 MHz) Audio (SCART)  control (SCART)

with TOKO coil 7KM, 292 XNS-4051Z

Figure 4. Basic application circuit

14
75Q  Video
10 nF out
(SCART)
220 Q
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Internal Pin Configuration

5

Oo—14

6

O—

2 kQ 2 kQ
23V
42V 94 8562
Figure 9. Audio outptt)—/SCART (Pin 7)
94 8558 "\,

Figure 5. Video IF input (Pins 5 and 6)

94 8559

65k§2!!

Figure 6. Take-over point — tuner AGC (Pin 1

9 100kQ f
» 94 8564
_ Figure 11. Volume control (Pin 9)
948560

Figure 7. Time constant — VIF}Aﬁ_GQ (Pin 2)

Figure 10. Audio input — SCART (Pin 8)

N

~ N\ —

94 8561

10 100Q

94 8565
o l Figure 12. Audio output (Pin 10)

Figli‘r e:{8,’/,Tuner AGC current output (Pin 4)

12 (16) TELEFUNKEN Semiconductors

. . . Rev. A1, 28-Jan-97
Preliminary Information



TEMIC

Semiconductors

5 k2

94 8566

Figure 13. Decoupling capacitor (Pin 11)
and mute switch

\

948311 a5V

AN

94 8567 e

witch (Pin 18)
witch (P1n 1s)

Figure 18. Mode selection — SCART s

35V

Figure 14. Video input — SCART (Pin 12)

5.8 kQ2

94 8572

94 8568 Figure 19. Video input — sound trap (Pin 17)

Figure 15. De-emph/ét;iSXPin 13)

N\

16
94 8573
’ 94 8569 Figure 20. Video demodulator output (Pin 16)
Fi:glj‘yre 16. Video output — SCART (Pin 14)
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21 600 Q
o 175V

94 8578 35V
94 8574 600 Q

Figure 21. I'M sound IF input (Pin 21)

20

94 8575

l_

Figure 22. AFC output (Pin 20)

94 8579

sy PR
' Figure 26. Loop filter (Pin 27)

10.5 kL

94 8576

94 8580

Figure 27. Internal reference voltage (Pin 28)

94 8577

Figuré 24. VCO circuit (Pin 23-24)
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Package SDIP28-30

Dimensions in mm

/__
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technical drawings
specifications
13028

Package SO28 AN 9.15
Dimensions in mm 18.05 =N , 8.65
17.80 O/ 7.5
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] [T T [T ] ] ] !
0.4 7 N .25T 0.25
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technical drawings
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