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Reply® DL Keypad Model CRS10000
Operational Description (Part 74)

System Description:

The Fleetwood Reply  DL Wireless Response System is designed to provide a means of
interactivity in a distance learning (multiple site) broadcast setting. This interactivity is
accomplished by the Reply  DL system in two ways: (1) by participant keypad entries
(switch closure information) and (2) audio interaction via the internal wireless microphone.
The keypad entries (numeric keys) are sent via modem to the host location to be incorporated
in bar graphs, pie charts, or other graphical displays and the audio from the keypad when
activated is fed to the host location via an analog phone line for rebroadcast to enable the
other sites to hear comments and questions from other participants. The typical remote site
may consist of as few as 6 to as many as 250 keypad units.

Operation:

During a normal session with the response system, a typical sequence may occur as follows:
1. Instruct the participants on the usage of the keypad units.
2. Ask a question and allow enough time (at least 10 seconds) for all participants to

respond.
3. Observe the results on the PC screen and optionally save the results for later analysis

if desired.
4. Proceed and repeat the process on the next question.
5. When a keypad talk request from a remote site is received, if desired activate the

keypad microphone and broadcast the participant audio to all sites.
5. Continue until all questions are completed.

General Characteristics:

The base and keypad units are integrated by three functional subsystems.

KEYPAD: BASE:
CONTROL SIGNALS:

1. Address receiver ⇐ Address transmitter.
2. Response transmitter � Response receiver.

AUDIO  LINK:
1. UHF audio link transmitter � Audio link receiver.
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WIRELESS MICROPHONE LINK TRANSMITTER (KEYPAD):

The voice link transmitter in the keypad allows microphone audio to be sent to the base unit
to be sent in turn to the host site for rebroadcast to other remote sites. The transmitter is a low
power device which has four subparts as referenced in the schematic diagram.

•  Synthesizer:
The frequency synthesizer U7 locks the transmitter oscillator to the reference oscillator on
one of four channels.

When power is first applied to the link transmitter, information from U4 microprocessor
is applied to synthesizer U7. The first data is channel information as preset by a keypad entry
(channels 1-4). This information is loaded via a 3 wire serial interface to U7. The transmitter
frequencies are preset by channel selection, and by the action of the RF programmable
divider within U7. Operational commands (Atx-enable, Ser. Data, Ser. Clock) are also sent
via the 3 wire control lines to U7. The reference oscillator in U4 is set to a frequency of 16.1
MHz. by crystal Y3. The frequency is adjusted by a voltage tuned varicap (VC2). The 16.1
MHz. signal is presented to the reference divider chain in U7 which is in a preset divide
state. The Voltage Controlled Oscillator (VCO) signal from Q24, is applied to the main
frequency divider of U7 which is preprogrammed by the channel selected (1-4). The VCO’s
output signal, and the 16.1 MHz crystal output signal are each divided down to a common
comparison frequency (see fig. 1). Both signals are then applied to the phase comparator of
U7 to generate a VCO control voltage proportional to the frequency difference. In the VCO
locked state, the two frequencies are equal and the VCO control voltage is stable. If
frequency changes occur in the VCO, the control voltage will change to correct for the shift.
The output control voltage from the phase comparator is passed thru a filter (C66&R96), and
then to varicap VC4 which tunes and maintains the VCO to the desired frequency.

                                                     FIG. 1
REPLY DL KEYPAD AUDIO TRANSMITTER FREQUENCY OPTIONS

Formula
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Key
f out   =  Output Frequency
M    =   Multiplier
f xtl    =  Crystal Frequency  =  16.1 MHZ

R      =   Reference Divider  =  161
(Reference Frequency  =  100 KHz)

Channel Multiplier Output Frequency
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1 8002 800.2  MHZ
2 8023 802.3  MHZ
3 8049 804.9  MHZ
4 8033 803.3  MHZ

•  Transmitter:
Transmitter amplifier U6 is a monolithic integrated circuit which operates from a 5 Vdc
single voltage supply. U6 has internal current regulation which minimizes gain changes over
temperature. The transmitter is designed to operate over the range of 800.2 - 804.9 MHz. in
continuous mode and conforms to FCC rules part 74 subpart h low power radiation and
harmonic content.

The 5V dc power is turned on and off by the action of microcontroller U4. When activated,
the RF signal from the VCO is applied to the input of the transmitter's low pass filter- LPF
(R100, L12,C71&C72). This filter is designed to prevent harmonic energy from reaching U6
from the VCO. The LPF is also configured to maintain a constant load to the input of
amplifier U6 and thus ensure stability. The amplified signal of U6 is applied to the output
LPF which functions the same as the input filter. To ensure signal purity a second LP filter is
employed to help remove any possible harmonic content generated by U6 (C76,C77&L13).
This LPF also is designed to match the output circuit of U6. The output signal from the
second LP filter is applied to a tuned harmonic trap. This trap (C78,C81&L14), is designed to
remove second harmonic energy from U6 and keep it from reaching the antenna.

•••• Antenna:
The antenna tuner network(C82&C83) is designed to match the impedance of the
transmitter to that of the antenna for best RF energy transfer. This network also performs the
tuning of the antenna. The antenna is configured as an horizontal 1/4λ circular radiator over a
ground plane. This configuration creates circular horizontal and vertical radiation patterns.
The antenna is tuned by the action of C82&C83.

•  Audio

The audio section prepares the signal from the electret microphone to a proper level to
frequency modulate the transmitter.

Transistors Q21, Q22, and Q23 control the gain of amplifier stages Q19 and Q20 by detecting
the amplitude of the audio on the collector of transistor Q20 and adjusting its emitter
impedance thereby controlling its gain. Resistors R84, R86, R96 and capacitors C50, C51
and C53 tailor the frequency response of the audio to provide the desired signal to feed the
modulating varactor diode VC4. Through this means the audio amplitude is maintained
relatively constant over a variety of input level conditions. Exact performance of the circuit is
shown in the Elite test report.


