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Applications

® *Variable Split Band ¢ Frequency Domain Speech
@ 300-3400Hz Bandwidth Scrambler
® Programmable Split Frequency ¢ Fixed Code Scrambler
» Crystal Oscillator Stability ¢ Rolling Code Scrambler
» Single CMOS Chip in 28-Lead @ For Cellular Telephones
Package Mobile Radio
@ Single 5 Volt Supply Cordless Telephones
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Fig. 1 Internal Block Diagram

Brief Description

The FX204 is a two-band frequency inversion
device intended for use in speech scrambling
applications. The FX204 uses switched
capacitor filters to split the voice spectrum
into high and low frequency bands and
balanced modulators to invert each frequency
band about its own centre frequency. The
split point frequency is externally
programmable to 32 different points in the
range 300 to 3000Hz and makes the FX204
suitable for both fixed programmable and

rolling code speech scramblers. All filter
cut-off frequencies and inversion carriers are
derived from a single reference crystal
oscillator and facilities are provided to input
and output synchronisation tones where
required. Constructed in a 5 volt single
supply CMOS process and available in
28-pin DIL and surface mount packages, the
FX204 is suitable for use in fixed or portable
equipment.
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Pin Number

DIL Quad Plastic
FX204J FX204LH
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
1 1
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25 25
26 26
27 27
28 28

Low Band O/P 2: This is the low band path output, normally connected to the
output summing network. (See Fig. 2.)

Low Band I/P 2: Input to the low band output filter, usually directly connected to
Low Band Frequency Inverter output (I, O/P). If not, a Vpp/2 bias should be
established and signals a.c. coupled.

I, O/P: Output of the low band frequency inverter.
I I/P: Input to the low band frequency inverter.

Low Band O/P 1: Output of the low band input filter, normally connected to |,
input.

Low Band I/P 1: Input to the low band signal path, normally connected to the
high band input and input signals a.c. coupled. (See Fig. 2.)

Ag

A, These are the address inputs to the programming ROM for
A, split point frequency. All inputs have pulldown resistors.
A, (See programming table page 5).

Aq

Load/Latch: This control input connects A, _ A, to the ROM when at logic
‘1", and latches current state on the negative-going edge. There is a pullup
resistor to Vg on this pin.

High Band I/P 1: Input to the high band signal path.
Vgg: Negative supply

High Band O/P 1: Output of the high band input filter, normally connected to
High Band I/P2.

High Band I/P 2: Input to the high band frequency inverter.

Transmit/Receive: This input determines the filter configuration in transmit and
receive, (See note on Principles of Operation). There is a 1MQ pulldown resistor
to Vgg on this pin, which places the device in the Tx mode. An external 100kS2
pullup resistor may be used for default to Rx mode.

High Band Output 2: High band path output, normally connected to the output
summing network. (See Fig. 2.)

Clear/Invert: This input controls the operation of the inverter in both high and
low band paths. When at logic ‘O’ the inverters are enabled. There is a pullup
resistor to Vg on this input. It is recommended when in ‘Clear’, the split point be
set to ‘min’ or the low band O/P, be open circuited.

Fc2/2 O/P: This pin outputs the high band inverter carrier divided by 2.

Xtal/Clock I/P: Input to the clock oscillator inverter. 1MHz Xtal input or externally
derived clock can be injected at this input.

Xtal/Clock O/P: Output of clock oscillator inverter.

Test O/P: This pin outputs the sampling clock @, for the low band filters.
Vpgas: Bias or analogue ground pin and is internally set to Vpp/2.

+VE Amp I/P: Non-inverting input to summing amplifier.

Amp O/P: Output of summing amplifier.

—VE Amp I/P: Inverting input to summing amplifier.

Vpp: Positive supply.
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Component References
i
Tolerances Component Vl:?li; Component Vl‘;rl.lute
Resistors = 10%
Capacitors = 20% R, 100k G T
R, 100k Cs 33p
R, 82k G 15n
R, ™ G n
R, 100k ¢; 1
(o 150p X, TMHz
C, n

Fig. 2. External Component Connections
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The FX204 consists of parallel high and low
band frequency inverters, the transition or
split point frequency between these bands

The inversion carrier signals (f, and f_,) to
both inverters may be inhibited by an external
logic signal. Under these conditions sianals
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