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5 V-Modulator TDA 5664
Preliminary Data Bipolar IC
Function

Monolitic integrated circuit for use as a modulator in the 30 to 860 MHz range.

Application

Video recorders, cable converters, cable TV head stations, remodulators, video
generators, video security systems, and personal computers.

Features

Sync level clamping of video input signal

Clipping of peak white value

Continuous adjustment of modulation depth for positive or negative values
Balanced mixer output with separate ground connection

Balanced RF oscillator with separate ground connection

Low spurious radiation

High stability of the RF oscillator frequency

High stability of the FM sound oscillator

Internal reference voltage

5 V supply voltage

Type Ordering Code Package
TDA 5664 Q67000-A8261 P-DIP-14
TDA 5664-X Q67000-A8265 P-DSO-14
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TDA 5664

Circuit Description

Via pin 13 the sound signal is capacitively coupled to the AF input of the sound input
amplifier. An external circuitry sets the preemphasis. At the output of the sound section the
FM-modulated sound signal is added to the video signal and mixed with the oscillator
signal in the RF mixer. A parallel resonant circuit is connected to the sound carrier
oscillator at pins 1 and 14.

The video signal with a negative synchronous level is capacitively coupled to pin 8. An
internal clamping circuit is referenced to the synchronizing level. When the video voltage
Vvss exceeds 1 V, the peak white value is clipped. The RF carrier switches from negative
to positive video modulation, when pin 9 is connected to ground. By varying the value of
resistance R at pin 9 between ....0 Q the modulation depth can be increased from 80 %
to 100 % when the modulation is negative and decreased from 100 % to 80 % when the
modulation is positive.

The amplifier of the RF oscillator is connected to pins 2 — 6. The oscillator operates as a
symmetrical Colpitts circuit. The capacitive reactance for the resonance frequency
should be Xc = 70 @ between pin 2 and 3 and 5 and 6 and Xc = 26 @ between pins 3,5.
The oscillator chip ground, pin 4, should be connected to ground at the resonant circuit
shielding point. An external oscillator signal can be injected inductively or capacitively
via pins 2 and 6. The layout of the PCB should be such as to provide a optimum shielding
attenuation between the oscillator pins 2 -6 and modulator output pins 10-—-12 of
approximately 80 dB.

For optimal residual carrier suppression, the symmetrical mixer outputs at pins 10-12
should be connected to a matched balanced-to-unbalanced broadband transformer, e.g.
a Guanelia transformer with good phase precision at 0" and 180°. The transmission loss
should be less than 3 dB. In addition a LC low pass filter combination is required at the
output. The cut-off frequency of the LC low pass fiter combination must exceed the
maximum operating frequency.

If the appilication circuit 1 is used, the RF voltage at the signal output has to be multiplied
by a factor of 1.5 in respect of changing from a balanced (300Q) to an unbalanced
impedance (75 Q). The loss of the output transformer is calculated for 0 dB.
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TDA 5664

Block Diagram
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TDA 5664

Pin Definitions and Functions

Pin No. Function Definition
1 5.5 MHz Sound carrier oscillator; balanced inputs for tank circuit
2 OSC-Coupling 1 | Balanced RF oscillator coupling point
3 OSC-Output 1 Balanced RF output
4 Ground OSC Oscillator ground
5 OSC-Output 2 Balanced RF output ) i
6 OSC-Coupling 2 | Balanced RF oscillator coupling point
7 Vs Supply voltage
8 Video Video input with clamping
9 Modulation Modulation type switch for pos. and neg. modulation and
adjustment of modulation depth
10 Output 2 Balanced RF output
11 Ground Signal and DC ground
12 Output 1 Balanced RF output with opposite phase to pin 10
13 Audio AF input for FM modulation
14 5.5 MHz
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Sound carrier oscillator; balanced inputs for tank circuit
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TDA 5664

Absolute Maximum Ratings
Ta=25°C

Parameter Symbol Limit Values Unit Remarks
min. max.
Supply voltage Vs -0.3 7.5 \%
Current at pin 13 Vi 1 4 \%
Current at pin 8 Vserp 1.5 \ only via Cmax ='1' ul?
Current at pin 9 Ve -0.3 1.4 \ o
Current at pin 10 Vio 6 \ o
Current at pin 12 Viz 6 \
According to the application circuit 1, only the provided &fcuitry can be connected to
pins 1, 2, 3,5, 6 and 14.
Junction temperature T 150 C
Storage temperature T'stg —-40 125 ‘C
Thermal resistance Rhsa 83 k/W
Operating Range
Supply voltage Vs 4.5 55 \
Video input frequency Svid 6 MHz
Audio input frequency far 20 kHz
Output frequency fo 30 860 MHz depending on the
oscillator circuitry
atpins 2-6
Amblent ‘{e’;ﬁperatu re Ta 0 70 ‘C
Soupd oscillator fosc 4 7 MHz
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TDA 5664

Characteristics
Vs=5V;Ta=25"C

Parameter Symbol | Limit Values | Unit | Test Condition Test
min. | typ. | max. Circuit
Current consumption | /7 15 21 29 mA
Current consumption | /10412 1.6 |22 |28 |mA 1
Oscillator frequency | fosc 30 860 | MHz| external circuitry 1
range adjusted to frequency
Switch-on, warm-up | A fosc 0 —50 {—500{ kHz | Ch 30 1
drift of oscillator 0 —200{—500{ kHz | Ch 40 1
frequency TC value of capacitor
in osc. circuit is 0; drift
is referenced only to
self-heating of the IC.
t=05-10s;
Ta = const.
Frequency drift as —Afosc |[—120 120 |kHz |Vs=45- 5.5V 1
function of Vs Ta = const.
Ch 40
Video input voltage | Vs 0 1 1.4 | Vpp | at coupling capacitor 2
atpin 8 C<1uF
freck = + 0.3 pA
Modulation depth mp/N 70 |80 {90 |% |neg. mod. 2
mo/p 70 80 90 % pos.mod. Pin 9 at ground
Vvid = 1 Vpp
Output impedance Zio; Z12 | 8 ko | static 3
RF output voltage Vams 25 |4 55 |mV | Ch40; 1
) Pin 9 open
Output capacitance | Cio=C|0.5 |1 20 |pF
RF output phase ato, 12 140 | 180 | 220 |deg.
RF output voltage AVa 0 15 |dB |f= 543.25-623.25MHz |1
deviation Af =80 MHz
Ch30...Ch40
RF output voltage AVa 0 1.5 |dB |f=100- 300 MHz 4
deviation 1 ] _
RF output voltage AVa 0 1.5 |dB |f=48—-100MHz 4
deviation
Siemens Aktiengeselischaft 529




TDA 5664

Characteristics
Vs=5V;Ta=25°C

Parameter Symbol | Limit Values |Unit |Test Condition Test
min. | typ. | max. Circuit
Intermodulation ratio | ama 53 58 dB | fo+1.07 MHz 5
Harmonic wave ratio | ao 40 46 dB |fo+8.8MHz 5
without vid.sig.
Harmonic wave ratio | ao 35 |58 dB |Unmodulated video 1; dia-
and sound carrier, gram 2
measured with the T
Harmonic wave ratio | ao 42 60 dB |spectrum analyser as 1; dia-
difference between video |gram 2
carrier signal level and—
Sound carrier range | ar/s 10 |125 |15 |dB |sideband signal level, 1; dia-
Rp =10 kQ gram 2
All remaining ave 15 dB | Multiple of fundamental | 1
harmonic waves wave of picture carrier,
without video signal,
measured with spectrum
analyser;
fro=543.25-623.25 MHz
Amplitude response | av 1.5 | dB | Vvii = 1Vpp with 5
of video signal additional modulation
f=15kHz-5 MHz sine
wave signal between
black and white
Residual carrier ar 26 dB | Ch30...Ch40 9
suppression
Stability of AmT +3 |+10 |% | staircase signal at 2
modulation depth Video input
A Wid = 1 Vpp;
Ch 30 ... Ch 40;
Vs= 5V, Ta = const. 2
A mi +1 +3 | % Vs=4.5-5.5V;Ta =const.
AVvia=1 Vpp
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TDA 5664

Characteristics
Vs=5V;Ta=25C

Parameter Symbol | Limit Values Unit | Test Condition Test
min. | typ. | max. Circuit
Interference product | gs,p 48 88 dB | FM modulation of sound
ratio sound in video carrier; Ch 30 ... Ch 40 6
Signal-to-noise in an/p 48 90 dB | Unmodulated sound
video carrier; Ch30...Ch40 |6
Unweighted FM ar/s 45 50 dB | FuBK - test picture as
noise level ratio in video signal; Vvio = 1 Vpp
video sound Ch30...Ch40 7
Signal-to-noise in anss 48 52 dB | Unmodulated
sound sound carrier 7
Differential gain Measured with test
Differential phase demodulator, video test
signals and vector scope
a dif 1 10 Y% Vvie=1 Vpp 1
Dait 2 15 deg.| Vvie=1 Vpp 1
Sound oscillator Unloaded Q factor of
frequency range resonant circuit Qu = 8
resonance frequency
fsrosc 4 7 MHz| 5.5 MHz 1
Switch-on, warm-up | A fssosc 5 15 kHz | Ta = const.; 1
drift of oscillator TC value of capacitor in
frequency sound oscillator circuit
is 0; the drift is only based
on self-heating of the IC;
fsrosc = 5.5 MHz
Sound oscillator A fsiosc 5 15 kHz | Vs =4.5-5.5V; 1
frequency deviation fsrosc = 5.5 MHz;
Ta=const.; 0u=8
FM modulation THDwm 06 (15 |% Vims 634 mV 8
harmonic distortion
Audio preamplifier Z13 15 22 29 kQ 1
input impedance
(dynamic)
FM sound Afsrosc | +350(+450| +540| kHz [AViz =Vi—V2=+1V, 1
modulation (static) fsiosc =5.5MHz; Qu=8
FM sound modulation | afs/aV1 | 0.7 [0.93 | 1.1 | kHz/ 1
(dynamic) mvVv
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TDA 5664

Test Circuit 1 for FM Sound Carrier and Negative Video Modulation

504 B A Y% Measurement
Anzac HH-128 Receiver
T Lo « | T
g Ly. Ly 2%, Wdg read-back
Cul 055 with (p mutually
balanced in minimal residual
== 1nf == inF , carrier and maximal sound
A-—mmmmm e A and picture ratio
1
t
5.5 MHz FM AFInpu 27pF ™ 08-8pF
Sound w
Oscillator Tank l L 2 l A
Circuit 470nF 500 500
— L
33pF 10nF
220 759
I 220pF kQ )—:p—j_vmeo Input
Rp=10kQ —‘|H Hi— LT0nF
1.5pF 15pF
1% 13 12 1 10 5 8
Pin 9 ot positive
TDA 5664 modulation
connected to ground
1 2 3 L_|_ 5 6 7
2.7pF 2.7pF
1 j133pF Il H
| ] | 10nF
2.2pF = =—2.2pF
Ve =4.5-55V
L
L
22pF = == 22pF
T " 1
| 7} -
BB 5058
4TkQ tonf | | 47K
W Channel 30-40
0 Vo=10-28V UELT3
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TDA 5664

Test Circuit 2
Measuring of the Modulation Depth for Positive and Negative Modulation

Channei 1

Oscilloscope
4 Video Output

TV Measuring
Receiver 326
from Fa.TLH

RF Input

Vo O—1

Test Board According

—0 Pin 9: iti i ted
to Test Circuit M1 in 9: for positive modulation connecte

to chassis

l ( Video Input
1Vee Videogenerator
FuBK or other Test e.g. VG 100

Pictures

Fa. Grundig
UE &74
Calibration: A zero reference signal with the TV measuring receiver is given to the
video signal. A video signal with Vv« = 1 Vpp is connected to the video

input.

Measurement: 1) Modulation depth mo .~ for negative modulation: Pin 9 open, range peak
white value — sync level in relation to range zero reference — sync level
gives mo/n.

2) Modulation depth mb /e for positive modulation. Pin 9 to ground, range
peak white value — sync level in relation to range zero reference — peak
white value gives mo/».
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TDA 5664

Test Circuit 3
Measurement of the Static Output Frequency

O‘Vs
12 11 10

]

4wy UELTS
Zy2= yn

<4V
Zo= 4 To

oty

— V4 {Vy2)

UE 476
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TDA 5664

Test Circuit 4

other external circuitry

-
A e e e e e A
_1| lr_ see inferface A-A/test circuitl
| | I
, | Adjusted to calibration
| | frequency:
| | 12 623.25MHz
1 ‘_"_l H 1 13 300 MHz
Lp—==—5———-r-2 % 100 MHz
509 S 50
L,lC.vulue catibrated Line number of the characteristic
with the operating I‘w" specification
frequency
-
12 B3| 10
Remaining external
TDA 5664 ciccuitry as test circuit 1
2 3 & 5 6
In == 'L ==1n
500 50Q
—c+— 1
6dB[‘] [‘]eus
C D
H183 - 4
A B
aye==-10dBm
Measurement soq
Transmitter
UE 478
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TDA 5664

Test Circuit 5

Measurement Configuration to Measure the 1.07 MHz Moires

Va

Spectrum Analyser
{e.g. 8566A from HP)

Test Board According
Test Circuit 1

178 108
L6dB

1.0

Video Input

AF Generator
(Sine Signal)

f=4L 43MHz
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IXCC  AC CC  Moire VC Moire €C  AC  2xcC
OMHz & 43MHz 88MHz
1.07MHz S.SMHz

C.C. level lies below the activation point and has been set
to provide a ratio of 17dB with respect to the video carrier.
fuc = 623.25 MHz

UE 479
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TDA 5664

Test Circuit 6

Measurement Configuration to Measure the Audio and/or Noise in Video during FM
Modulation of the Sound Carrier

Modulation

AF Generator
Vap (rus) =634 mV
f4p=1kHz

Calibration: AF signals are switched off,

video signal

is present at video

RF Measurement Device AF
1 Input| 28, FAM v.R&S  [Output
Broad Band Ampl.
30dB e.q. OM 361 v
Fa. Phitips
Ex Trigger Signat
T Channel 1
% vu l
Wave Analyzer Oscillograph
e.g. 3581 np Opt. Control
FM Audio Input
O »— Test Circuit 1
Nom. Deviation
okrz l Channel 2
Scate position 90dB
) | Video Input Amplitude normal
P Input sensivity -5 4p
Resolution g\ 70 Hz
Frequency on video =16 kHz
Video Signal or sound 1kHz or
vV =1Vpp harmonic sound 2kHz are
f =16 kHz
Sine Signal UE 481

input,

modulation measurement device set at AM is adjusted to video carrier; filter:
300 Hz ... 20 kHz; detector: (P + P)/2; wave analyzer at video signal level
(16 kHz) adjusted and resuitant level as reference av defined.

1) Measurement of audio interference product ratio in video during FM modulation of the
sound carrier: AF signal is connected to FM audio input; modulation measurement device
set at AM; filter: 300 Hz ... 20 kHz; detector: (P + P)/2; the automatic RF level position of
the measurement device is switched off, wave analyzer at video signal level 1 kHz or
2 kHz or 3 kHz adjusted and resultant level is set to as. The audio noise ratio in video

results from as/p = as — av (dB).

2) Measurement of signal-to-noise ratio in video without AM/FM modulation of sound
carrier: AF signals are switched off; video signal is switched off; modulation measurement
device set at AM; filter: 300 Hz ... 3 kHz; detector: RMS-V2; read out in dB to reference
level of calibration is an/e.

3) The noise limit of the measurement device is approx. 85 dB.

Siemens Aktiengesellschaft
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TDA 5664

Test Circuit 7

Measurement Configuration to Measure the Video and/or Noise in Sound

Audio Input | Modulation
> Measurement Devicee.g.

FAM from R& S

Audio Qutput

Filter: CCIR
TV Measuring Detector: PEAK CLEAR
Receiver 326 g;gmph Deemph: 50pm
from Fa. TLH
P

Test Circuit1

FM Sound Input I ( Video Input
634 mVrms ) I 1Vpp

FuBK or other Test
Pictures

AG.

Audio Generator at Modulation Frequency fie=1kHz

Video Generator
e.g. VG 1000
Fa.Grundig

UE 4B0

Calibration: A signal of Vau =634 mV ms and f= 1 kHz, corresponding to a nominal
deviation of 30 kHz, is connected to the audio input, and the demodulated
AF reference level at the audio measurement device is defined as 0 dB.

No video signal is present.

Measurement: 1) The AF signal is switched off and the FuBK video signal is connected to
the video input with Vvis= 1 Vpp. The audio level in relation to the reference
calibration level is measured as ratio a /s = 20 log (Vvideo) / (V nom.).

2) AF and video signal are switched off. The noise ratio in relation to the
AF reference calibration level is measured as signal-to-noise ratio a s/n.
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TDA 5664

Test Circuit 8

Measurement Configuration to Measure the Harmonic Distortion Factor during FM
Operation of the Sound Carrier

RF Input |

Vo o—1

Test Board According
Test Circuit 1

Output

Audio Input

AF Generator with
THD<0.05 %

e.g. CR-116
Var(rmus) = 634 mV

UE 482

Test Circuit 9

Receiver 326
from Fa. TLH

TV Measuring

Audio Volt-
Output meter|

Modulation
Measurement Device

deemph. ON

Nom. Deviation of 30kHz

e.g. FAM from R&S
FM-Bereich-Messung

Fitter: 300Hz-20kHz
Detector: (P+P}/2

Audio
F—>

Measurement Configuration to Measure the Residual Carrier Suppression

TV Measuring
—»{ Receiver 326 >
v.Fa.TLH

Oscilloscope

Test Circuit 1

Vyio = 1Vpp )
e.g. Tektronik 148

Video Signal Generator

Siemens Aktiengesellschaft

A resistor is connected to
pin 9 to set for overmodulation

0%

~— 100 %

AL

Remaining
Amplitude

ay = 20log Vi / V, (dB)

Superposed 4.43MHz Burst Signal
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TDA 5664

Application Circuit 1

Signat Output oV

FM AF Input
S.SMHz
Sound
Oscillotor Circuit 470nF nf

33pF
220 2100 759
- H 20pF== | Jipp 3 |.._{:_j_video
"D LT0nF
0k 14 13 12 11T 10 9] a_r

TDA 5664

1 2 3 a_]_ H 6 7
2i7|pF 133pF : ;IlpF H

] |l L 10nF
Ly
.- o
Vo =45-55V
l]/\ UE4B4
Al
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TDA 5664

Application Circuit 2
Application with a Very Good Residual Carrier Suppression

_-[ Signal Oufpuf—l)——{
10nF inF

* VS

Lg...Ly Balance transformer

with ferrite core 3 Ly
FM AF Input
S5.5MHz
Sound
Oscillator Circuit &70nF
— Ly
3000
3?|pF 220pF 220 ¢——-T_T"F——4 5 oot
kQ ideo Inpu
1
Rp=10KA +—{H ¢ \TonE
—{ 11— 15pF 1SpF
1 13 | VPP ] Pl 9] s
TDA 5664
1 2 3 I'J_ 5 6 7
27pF 27pF
e 13:3pF s =
I I W 10nF
2.2pF == == 2.2pF
[o]
L Vo= 4.5-55V
—-
22pF == == 22pF
4L7kQ BB505B wnb ] 47%0
Channel 30-40

- o O =10-28V e s
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TDA 5664

Display of the Frequency Spectrum
® Measured at clamp Vo with spectrum analyser
® Video and audio unmodulated

Voc
T y
2 dBT T 3
-+
58dB
60dB
T | T
3XAC 2XAC 1XAC vC 1XAC 2XAC 3XAC
16.5MHz 11 MHz 5.5MHz 0MHz 5.5MHz 11 MHz 16.5 MHﬁuu
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