CIRCUIT DESCRIPTION

SECTION 6 CIRCUIT DESCRIPTION

6.1 RECEIVER
6.1.1 INTRODUCTION

Thereceiver is a double conversion type with
intermediate frequencies of 52.95 MHz and 450 kHz.
Thefirst injection frequency is phase locked to atem-
perature compensated crystal oscillator (TCXO) with
afreguency stability of +1.0 PPM from -30° to +60° C
(-22° to +140° F). Two 3-pole bandpass filtersin the
front-end reject signals outside the receive band. Two
4-pole crystal filters and one 6-pole ceramic filter
establish receiver selectivity (see block diagram
Figure 6-1).

6.1.2 REGULATED VOLTAGE SUPPLIES

The +15V DC power source is supplied by the
repeater power supply. The +15V supply entersthe
receiver on J201, pin 1. U206 providesthe +12V DC
receive voltage to the RF and |IF amplifiers. U210
supplies +12V DC to the first injection amplifiers.
U207 supplies +12V DC to theremaining +12V DC
circuits. U208 supplies +6V DC to the remaining
circuits.

6.1.3 HELICAL FILTER (L201-L203), RF AMPLI-
FIER (Q201)

The receive signal enters the receiver on coaxial
connector A201. A hdlical filter consisting of L201,
L 202 and L 203 is athree-pole bandpass filter tuned to
pass only a narrow band of frequencies (806-824
MHZz) to the receiver. Thisfilter also attenuates the
image and other unwanted frequencies.

Impedance matching between the helical filter
and RF amplifier Q201 is provided by C201, C202
and a section of microstrip. Q201 amplifiesthe
receive signal to recover filter losses and increases
receiver sensitivity. Biasing for Q201 is provided by
R201/R202/R203/R204 and C204 provides RF
bypass. A 1.8 dB attenuator follows amplifier Q201.
Additional filtering of the receive signal is provided
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by 3-pole helical filter L204-L206. A section of
microstrip on the collector of Q201 and C205/C207
match the impedance from Q201 to 3-pole helical fil-
ter L204-L 206.

6.1.4 FIRST MIXER (U201), CRYSTAL FILTER
(Z201/2202)

First mixer U201 mixes the receive frequency
with the first injection frequency to produce the 52.95
MHz first IF. Since low-side injection is used, the
injection frequency is 52.95 MHz below the receive
frequency. Matching between filter L204-L206 and
the mixer is provided by L228, C208 and C372. The
output of U201 is matched to Z201 at 52.95 MHz by
L207, C209 and C267.

Z201 and Z202 form atwo-section, four-pole fil-
ter with a center frequency of 52.95 MHz and a-3 dB
bandwidth of 15 kHz. Thisfilter attenuates adjacent
channels and other signals close to the receive fre-
guency. Thefilter sections are a matched pair and the
dot on the case indicates which |eads connect together.
Matching with Q202 is provided by C210, L209 and
C270.

6.1.5 IF AMPLIFIER (Q202), CRYSTAL FILTER
(Z203/2204)

Q202 amplifiesthe 52.95 MHz IF signal to
recover filter and mixer losses and improve receiver
sensitivity. Biasing for Q202 is provided by R208/
R209/R211/R313 and C211/C212/C213 provide RF
bypass. The output of Q202 is matched to crystal fil-
ter Z203 at 52.95 MHz by C214, C293 and L211.

Z203 and Z204 form atwo-section, four-pole fil-
ter with a center frequency of 52.95 MHz and a-3 dB
bandwidth of 15 kHz. Thisfilter establishes the selec-
tivity of the receiver by further filtering the 52.95
MHz IF. Thefilter sections are amatched pair and the
dot on the case indicates which |eads connect together.
Matching with U202 is provided by C215, C216,
C301, L225 and R322.
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Figure 6-1 RECEIVER

6.1.6 SECOND MIXER/DETECTOR (U202)

As shown in Figure 6-2, U202 contains second
oscillator, second mixer, limiter, detector and RSS
circuitry. The52.95 MHz IF signal is mixed with a
52.5 MHz signal produced by TCXO Y 201 and tripler
Q205. The 17.5 MHz (+1 PPM) output of Y201 isfed
through C231 to tripler Q205. The tripler passes the
third harmonic at 52.5 MHz to the oscillator input of
u202.
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Figure 6-2 U202 BLOCK DIAGRAM
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Biasing of Q205 is provided by R228, R227 and
R229. RF choke L214 blocksthe flow of RF through
R229. An AC voltage divider formed by C236/C235
matches Q205 to the highpass filter. Thethird har-
monic of the TCX O frequency is then used to drive
the OSC B input at 52.5 MHz. L215, C237 and L216
for ahigh passfilter to attenuate frequencies below
52.95 MHz. C222 and C238 match the output of the
filter to U202.

The 450 kHz second IF isthen fed to ceramic fil-
ter Z205, then into the IF amplifier. The center fre-
quency of 2205 is 450 kHz with a bandwidth of 15
kHz used to attenuate wideband noise. The limiter
amplifiesthe 450 kHz signal 92 dB which removes
any amplitude fluctuations.

From the limiter the signal isfed to the quadra-
ture detector. An external phase-shift network con-
nected to U202, pin 8, shifts the phase of one of the
detector inputs 90° at 450 kHz (the other inputs are
unshifted in phase). When modulation occurs, the fre-
quency of the IF signal changes at an audio rate as
does the phase of the shifted signal. The detector,
which has no output with a 90° phase shift, converts
the phase shift into an audio signal. Z213 is adjusted
to provide maximum undistorted output from the
detector. The audio signal isthen fed out on U202,
pin 9.
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6.1.7 WIDEBAND AUDIO AMPLIFIER (U203B)

U203B amplifies the detected audio and data sig-
na. R280/R263 set the gain of the amplifier and
R256/R262/R284 provide aDC referencelevel. C220
bypasses the 450 kHz IF signal and C240 bypasses
other frequencies. The output signal is adjusted by
R264 and fed to J201, pin 9.

6.1.8 RSSI AMPLIFIER (U203A)

U202, pin 13 isan output from an internal RSSI
(receive signal strength indicator) circuit which pro-
vides a current proportional to the strength of the 450
kHz IF signal. The RSSI output is buffered through
U203A and the level is adjusted by R261. The DC
output signal isthen fed to J201, pin 7.

6.1.9 VCO (A006)

The Voltage-Controlled Oscillator (VCO) is
formed by Q802 circuitry and a resonator consisting of
L220 in the Receiver. The adjusting screw in L220
tunes the tank circuit to the desired frequency range.
The VCO oscillates in a frequency range from 753-
771 MHz. Biasing of Q802 is provided by R805,
R806 and R807. AC voltage divider C812 and C813
initiates and maintains oscillation. C803 couples
Q802 to L 220 that provides the shunt inductance of
the tank circuit. The shunt capacitance of the tank cir-
cuit is made primarily by C804 in series with CR802.

The VCO freguency is controlled in part by DC
voltage across varactor diode CR802. Asvoltage
across areverse-biased varactor diode increases, its
capacitance decreases. Therefore, VCO frequency
increases as the control voltage increases. The control
lineis RF isolated from tank circuit by choke L804.
The amount of frequency change produced by CR802
is controlled by series capacitor C804.

6.1.10 ACTIVE FILTER (Q801)

Q801 functions as a capacitance multiplier to pro-
vide filtering of the 12V supply to Q802. R801 and
R802 provide transistor bias, and C809 provides the
capacitance that is effectively multiplied by the gain of
Q801. If anoise pulse or other voltage change appears
on the collector, the base voltage does not change
because of C809. Therefore, the base current does not
change and transistor current remains constant. R803

decouples the VCO output from AC ground. L803 is
an RF choke and C807, C808, C810 and C811 provide
RF bypass.

6.1.11 BUFFER (Q208, Q209)

A cascode amplifier formed by Q208/Q209 pro-
vides amplification and isolation between the VCO
and Synthesizer. A cascode amplifier is used because
it provides high gain, high isolation and consumes
only asmall amount of power. Theinput signal to this
amplifier is coupled from the VCO RF output on pin
4. DC blocking and coupling to the VCO is provided
by C268 and to the buffer by C261. Biasfor the
amplifier isprovided by R275, R279, R278 and R277.
Q209 is acommon-emitter amplifier and Q208 isa
common-base with C260 providing RF bypass. L219
provides some filtering of the cascode output. R273
lowersthe Q of L219. The output of the amplifier is
coupled by C309 to U209, pin 11.

6.1.12 SYNTHESIZER (U209)

The synthesizer inputs/outputs are shown in Fig-
ure 6-3. The synthesizer output signal is the receiver
first injection frequency. Thissignal is produced by a
V CO (voltage-controller oscillator). The frequency of
this oscillator is controlled by a DC voltage. ThisDC
voltageis generated by integrating the pulses from the
phase detector in synthesizer chip U209. Thisintegra-
tion is performed by the synthesizer loop filter which
is made up of C805, C806 and R804 in the VCO cir-
cuitry.

Frequencies are selected by programming
countersin U209 to divide by a certain number. This
programming is provided through J201, pins 12, 18
and 20. The frequency stability of the synthesizer is
established by the +1.0 PPM stability of TCXO Y 201.
The output of this oscillator is stable from 30°C to
+60°C (-22°F to +140°F).

The VCO frequency of AQ006 is controlled by a
DC voltage produced by integrating the phase detec-
tor output pulses of U209 The phase detector senses
the phase and frequency of the two input signals (fv
and fr) and causes the VCO control voltage to increase
or decrease if they are not the same. When the fre-
guencies are the same the VCO is "locked" on fre-
guency.
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Figure 6-3 SYNTHESIZER BLOCK DIAGRAM

Oneinput signal to the phase detector in U209 is
the reference frequency (fr). Thisisthe 17.5 MHz
TCXO frequency divided by the R (reference) counter
to the channel spacing or 12.5 kHz.

The other input to the phase detector in U209 is
from the V CO frequency divided down by the "N"
counter and prescaler in synthesizer U209 to 12.5kHz.
The"N" counter is programmed through the synthe-
sizer dataline on J201, pin 20. U209 is programmed
so that the phase detector input (fv) isidentical to the
reference frequency (fr) (12.5 kHz) when the VCO is
locked on the correct frequency.

The synthesizer contains the R (reference), N,
and A counters, phase and lock detectors and counter
programming circuitry. Frequencies are selected by
programming the three counters in U209 to divide by
assigned numbers. The programming of these
counters is performed by circuitry in the Main Proces-
sor Card (MPC), which is buffered and latched
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through the Interface Alarm Card (IAC) and fed into
the synthesizer on J201, pin 20 to Datainput port
U209, pin 19.

Dataisloaded into U209 serially on the Data
input port U209, pin 19. Datais clocked into the shift
registersabit at atime by alow to high transition on
the Clock input port U209, pin 18. The Clock pulses
come from the MPC viathe IAC to J201, pin 18.

As previously stated, the counter divide numbers
are chosen so that when the VCO is operating on the
correct frequency, the VCO-derived input to the phase
detector (fv) is the same frequency as the TCXO-
derived input (fr) which is 12.5 kHz.

Thefrinput is produced by dividing the 17.5
MHz TCXO frequency by 1400. Thisdivisionisdone
by the "R" counter in U209. The counter always
divides by 1400 regardless of the channel number.
This produces areference frequency (fr) of 12.5 kHz.
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Since the VCO is on frequency (receive frequency
minus 52.95 MHz) and no multiplication is used, the
channel frequencies changein 12.5 kHz steps and the
reference frequency (fr) is 12.5 kHz for al channels
selected by this receiver.

Thefv input is produced by dividing the VCO
frequency using the prescaler and N counter in U209.
The prescaler divides by 64 or 65. The divide number
of the prescaler is controlled by the N and A counters
in U2009.

TheN and A counters function as follows: both
the N and A counters begin counting down from their
programmed number. When the A counter reaches
zero, it hats until the N counter reaches zero. Both
counters then reset and the cycle repeats. The A
counter is always programmed with a smaller number
than the N counter. While the A counter is counting
down, the prescaler divides by 65. Then when the A
counter is halted, the prescaler divides by 64.

Example: Assume areceive frequency of
813.4875 MHz (channel 300). SincetheVCOis52.95
MHz below the receive frequency it must be 760.5375
MHz for channel 300. To produce this frequency, the
N and A counters are programmed as follows:

N=950 A=43

NOTE: Section 8.2.5 describes how the N and A
counter numbers can be calculated for other channels.

To determine the overall divide number of the
prescaler and N counter, the number of VCO output
pulses required to produce one N counter output pulse
can be counted. In this example, the prescaler divides
by 65 for 65 x 43 or 2,795 input pulses. It then divides
by 64 for 64 x (950 - 43) or 58,048 input pulses. The
overall divide number K istherefore (58,048 + 2,795)
or 60,843. The VCO frequency of 760.5375 MHz
divided by 60,843 equals 12.5 kHz which isthe fr
input to the phase detector. The overall divide number
K can aso be determined by the following formula:

K =64N + A

Where,
N = N counter divide number and
A = A counter divide number.

6.1.13 BUFFER AMPLIFIER (Q210, Q211)

A cascode amplifier formed by Q210 and Q211
provides amplification and also isolation between the
TCXO and Synthesizer U209. A cascode amplifier is
used because it provides high reverseisolation. The
input signal to this amplifier isfrom TCXO Y 201.
C254 provides DC bhlocking. Biasfor the amplifier is
provided by R312, R248, R249, R251 and R250.
L218 isan RF choke. RF bypassis provided by C251,
C252 and C253. The output of Q210/Q211 is coupled
to U209 by C307.

6.1.14 LOCK DETECT

When the synthesizer is locked on frequency, the
Lock Detect output on U209, pin 2 isalogic high volt-
age with very narrow negative-going pulses. Then
when the synthesizer is unlocked, these pul ses become
much wider, the width may vary at a rate determined
by the frequency difference of fv and fr. Thelock
detect pulses are applied to J201, pin 14 and sent to the
RF Interface on J103, pin 14 for detection and sam-
pling inthe IAC.

6.1.15 BUFFER AMPLIFIER (Q214, Q215)

A cascode amplifier formed by Q214 and Q215
provides amplification and also isolation between the
VCO and Receiver RF stages. A cascode amplifier is
used because it provides high reverseisolation. The
input signal to this amplifier is coupled from VCO
A006 by C268. C268 also provides DC blocking.
Bias for the amplifier is provided by R294, R311,
R290, R291 and R292. L222 is an RF choke and
R293 lowers the Q of the coil. RF bypassis provided
by C274, C356, C310, C272, C273 and C335. The
output of Q214/Q215 is matched to the Receiver RF
stages by C275, C276 and two sections of microstrip.

6.1.16 RF AMPLIFIERS (Q216, Q217)

U210 provides the +12V source for these amplifi-
ers. RF amplifier Q216 is biased by R296 and R295.
C278 provides RF bypass from the DC line and R297
provides supply voltage isolation. A section of
microstrip on the collector acts as an RF inductor.
Q216 is matched to Q217 by C277, C263, C288 and
two sections of microstrip.
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RF amplifier/buffer Q217 is similar in design to
Q216. The output of Q217 is matched to the 3 dB
attenuator made up of R285/R286/R287 by two sec-
tions of microstrip and C280 provides DC blocking.
L 223/L.224 are tuned to the receive frequency -52.95
MHz and passed to Mixer U201. Thisinjection fre-
quency is also coupled through C284 to U204A.
CR201, R255, R254 provide DC input to U204A, pin
3. Theoutput of U204A, pin 1 is connected to J201,
pin 13 for areceive injection test point and connected
to the RF Interface Board on J103, pin 13.

6.2 EXCITER

6.2.1 VCO (A007)

The Voltage-Controlled Oscillator (VCO) is
formed by Q802, associated circuitry and a resonator
consisting of L404 in the Exciter. The screw in L404
in the Exciter tunes the tank circuit to the desired fre-
guency range. The VCO oscillatesin afrequency
range from 851-869 MHz. Biasing of Q802 is pro-
vided by R805, R806 and R807. An AC voltage
divider formed by C812 and C813 initiates and main-
tains oscillation. C803 couples Q802 to resonator
L404 in the Exciter. Resonator L404 provides the
shunt inductance of the tank circuit. The shunt capaci-
tance of the tank circuit is made primarily of C804 in
serieswith CR802. RF choke L805 completesthe DC
bias path to ground.

The VCO frequency iscontrolled in part by DC
voltage across varactor diode CR802. Asvoltage
across a reverse-biased varactor diode increases, its
capacitance decreases. Therefore, VCO frequency
increases as the control voltage increases. The control
line is RF isolated from tank circuit by choke L804.
The amount of frequency change produced by CR802
is controlled by series capacitor C804.

The frequency is modulated in a similar manner.
The transmit audio/data signal is applied across varac-
tor diode CR801 to vary the VCO frequency at an
audio rate. C802 in series with CR801 determine the
amount of modulation produced by the audio signal.
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6.2.2 VCO AND TCXO FREQUENCY MODULA-
TION

Both the VCO and TCXO are modulated in order
to achieve the required frequency response. If only the
V CO was modulated, the phase detector in U403
would sense the frequency change and increase or
decrease the VCO control voltage to counteract the
change (at the lower audio frequencies inside the
closed loop bandwidth of the synthesizer). If only the
TCXO frequency was modulated, the VCO would not
track the higher audio frequencies (those beyond the
closed loop bandwidth of the synthesizer). However,
by modulating both the VCO and TCXO aflat audio
response is achieved. Potentiometers R425 and R446
bal ance the modulating signals.

There are two 3.5V sources on the Exciter board;
one is areference for the modulation amplifier to the
V CO, the other is for the modulation amplifier to the
TCXO.

The reference voltage on U402B, pin 5is sent to
buffer U407B, J401, pin 9 to RFIB connector J102,
pin 9. The voltage leavesthe RFIB on J101, pin 14 to
J2, pin 27 on the backplane, to the bottom connectors
viapin 7 and finally to the MAC on P100, pin 7.

With reference to the ground on the Exciter, the
3.5V reference stability is maintained by U126B/C/D
onthe MAC. The 3.5V DC passes through summing
amplifier U129B and transmit modulation gate U118D
to P100, pin 29 (Tx MOD). P100, pin 29 is connected
to backplane connector J2, pin 8 and RFIB connector
J101, pin 22t0 J102, pin 13. Thetransmit modulation
and 3.5V reference enter the Exciter on J401, pin 13
and isrouted to U402B, pin 6. R425 setsthe TCXO
modulation level. The modulation signal along with
the 3.5V DC isapplied to U402A, pin 2.

6.2.3 ACTIVE FILTER

Q801 functions as a capacitance multiplier to pro-
vide filtering of the 12V supply to Q802. R801 and
R802 provide transistor bias, and C809 provides
capacitance that is effectively multiplied by the gain of
Q801. If anoise pulse or other quick voltage change
appears on the collector, base voltage does not change
significantly because of C809. Therefore, the base
current does not change and transistor current remains
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constant. R803 decouples the VCO output from AC
ground. L803isan RF choke and C807, C808, C810
and C811 provide RF bypass.

6.2.4 BUFFER (Q406, Q407)

A cascode amplifier formed by Q406/Q407 pro-
vides amplification and also isolation between the
VCO and synthesizer. A cascode amplifier is used
because it provides high reverseisolation. The input
signal to thisamplifier istapped from the VCO RF
output. DC blocking to the VCO is provided by C441
and to the buffer by C433. Bias for the amplifier is
provided by R451, R453, R454 and R455. Q407 isa
common-emitter amplifier and Q406 is acommon-
base with C432 providing RF bypass. L403 decouples
the output from AC ground and R452 lowers the Q of
L403. The amplifier is coupled by C429 and C499 to
U403, pin 11.

6.2.5 SYNTHESIZER (U403)

The synthesizer inputs/outputs are shown in Fig-
ure 6-3. The synthesizer output signal is the transmit
frequency. Thissignal is produced by aVCO (volt-
age-controller oscillator) that is frequency controlled
by a DC voltage produced by synthesizer chip U403.
This DC voltage isfiltered by aloop filter made up of
C805, C806 and R804 in the VCO circuitry.

Frequencies are selected by programming
counters in U403 to divide by a certain number. This
programming is provided through J401, pins 12, 19
and 20. The frequency stability of the synthesizer is
established by the +1.0 PPM stability of TCXO Y 401.
This oscillator is stable from -30°C to +60°C (-22°F to
+140°F).

The VCO freguency of A007 is controlled by a
DC voltage produced by the phase detector in U403.
The phase detector senses the phase and frequency of
the two input signals and causes the V CO control volt-
age to increase or decrease if they are not the same.
When the frequencies are the same, the VCO isthen
"locked" on frequency.

The synthesizer containsthe R (reference), N,
and A counters, phase and lock detectors and counter
programming circuitry.

Oneinput signal to the phase detector in U403 is
the reference frequency (fr). Thisfrequency isthe
17.5 MHz TCXO frequency divided by the reference
counter to the channel spacing or 12.5 kHz. The other
input signal (fv) isthe VCO frequency divided by the
"N" counter in U403. The counters are programmed
through the synthesizer data line on J401, pin 20.
Each channel is programmed by a divide number so
that the phase detector input isidentical to the refer-
ence frequency (fr) when the VCO is locked on the
correct frequency.

Freguencies are selected by programming the
three counters in U403 to divide by assigned num-
bers. The programming of these countersis performed
by circuitry in the Main Processor Card (MPC), buff-
ered and latched through the Interface Alarm Card
(IAC) and fed into the synthesizer on J401, pin 20 to
Data input port U403, pin 19.

Dataisloaded into U403 serially on the Data
input port U403, pin 19 when U403, pin 17 islow.
Dataisclocked into the shift registers abit at atime by
alow to high transition on the Clock input port U403,
pin 18. The Clock pulses come from the MPC viathe
IAC to 401, pin 19.

As previously stated, the counter divide numbers
are chosen so that when the VCO is operating on the
correct frequency, the VCO-derived input to the phase
detector (fv) isthe same frequency as the TCXO-
derived input (fr). The frinput is produced by divid-
ing the 17.5 MHz TCXO frequency by 1187. This
produces a reference frequency (fr) of 12.5 kHz.
Since the VCO is on frequency and no multiplication
isused, the frequencies are changed in 12.5 kHz steps.
Thereference frequency is 12.5 kHz for al frequen-
cies selected by this Exciter.

The fv input is produced by dividing the VCO
frequency using the prescaler and N counter in U403.
The prescaler divides by 64 or 65. The divide number
of the prescaler is controlled by the N and A counters
in U403. The N and A counters function as follows:
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Both the N and A counters begin counting down
from their programmed number. When the A counter
reaches zero, it halts until the N counter reaches zero.
Both counters then reset and the cycle repeats. The A
counter is always programmed with a smaller number
than the N counter. While the A counter is counting
down, the prescaler divides by 65. Then when the A
counter is halted, the prescaler divides by 64.

Example: To illustrate the operation of these
counters, assume a transmit frequency of 858.4875
MHz (channel 300). Sincethe VCO isthe channel fre-
guency for transmit this frequency isused. To produce
this frequency, the N and A counters are programmed
asfollows:

N=1073 A=7

To determine the overall divide number of the
prescaler and N counter, the number of VCO output
pulses required to produce one N counter output pulse
can be counted. In this example, the prescaler divides
by 65 for 65 x 7 or 455 input pulses. It then divides by
64 for 64 x (1073 - 7) or 68,224 input pulses. The
overall divide number K istherefore (68,224 + 455) or
68,679. The VCO frequency of 858.4875 MHz
divided by 68,679 equals 12.5 kHz which isthe fr
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input to the phase detector. The overall divide number
K can aso be determined by the following formula:
K =64N + A

Where,
N = N counter divide number and
A = A counter divide number.

NOTE: Section 8.2.5 describes how the N and A
counter numbers can be calculated for other channels.

6.2.6 BUFFER AMPLIFIER (Q403, Q404)

A cascode amplifier formed by Q403 and Q404
provides amplification and also isolation between the
TCXO and Synthesizer U403. A cascode amplifier is
used because it provides high gain, high reverse isola-
tion and consumes only asmall amount of power. The
input signal to this amplifier is coupled from TCXO
Y401, pin 5 by C420. C420 also provides DC block-
ing. Biasfor theamplifier isprovided by R430, R431,
R432, R433 and R428. L402 is an RF choke. RF
bypassis provided by C416, C418 and C419. The
output of Q403/Q404 is coupled to U403, pin 20 by
C417.
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6.2.7 BUFFER AMPLIFIER (Q406, Q407)

A cascode amplifier formed by Q406 and Q407
provides amplification and also isolation between the
VCO and Synthesizer U403. A cascode amplifier is
used because it provides high gain, high isolation and
consumes only a small amount of power. The input
signal to this amplifier is coupled from VCO AQ07,
pin 6 by C433. C433 dso provides DC blocking. Bias
for the amplifier is provided by R450, R451, R453,
R454 and R455. L403 isan RF choke. RF bypassis
provided by C430, C431 and C479. The output of
Q406/Q407 is coupled to U403, pin 11 by a non-polar-
ized capacitor formed by C429/C499.

6.2.8 LOCK DETECT

When the synthesizer is locked on frequency, the
Lock Detect output on U403, pin 2 isahigh voltage
with narrow negative-going pulses. When the synthe-
sizer isunlocked, the negative-going pulses are much
wider, the width may vary at arate determined by the
frequency difference of fv/fr.

The locked or unlocked condition of the synthe-
sizer isfiltered by R440/C423 and applied to J401, pin
16, then sent to the RF Interface on J102, pin 16 for
detection.

6.2.9 BUFFER AMPLIFIER (Q410, Q411)

A cascode amplifier formed by Q410/Q411 pro-
vides amplification and also isolation between the
VCO and exciter RF stages. A cascode amplifier is
used because it provides high gain, high isolation and
consumes only a small amount of power. The input
signal to this amplifier is tapped from VCO A007, pin
4 by C441. C441 aso provides DC blocking. Biasfor
the amplifier is provided by R464, R465, R466, R467
and R468. L406 is an RF choke and R483 lowersthe
Q of the coil. RF bypassis provided by C434, C442,
C445, C443, C444 and C480. The output of Q410/
Q411 is matched to the Exciter RF stages by C446,
R450 and two sections of microstrip.

6.2.10 RF AMPLIFIERS (Q412, Q413)
RF amplifier Q412 is biased by CR402, R469,

R470 and R472. C448 provides RF bypass from the
DC line and R471/R472 provide supply voltage isola

tion. A section of microstrip on the collector acts as
an RF choke to the supply line. Q412 is matched to
Q413 by C449, C451 and two sections of microstrip.

RF amplifier/buffer Q413 issimilar in designto
Q412. The collector voltage of Q413 is switched by
Q405. When the Logic Push-To-Talk (LPTT) on J401,
pin 11 islow Q405 turns on and conducts the 15V sup-
ply to the collector of Q405 and to Q413. The output
of Q413 is matched to 50 ohms by two sections of
microstrip and C465 provides DC blocking. A 3 dB
attenuator follows amplifier Q413. The RF output of
the Exciter is on coaxia connector J402 to the Power
Amplifier.

6.3 75SW POWER AMPLIFIER
6.3.1 AMPLIFIER/PREDRIVER (U501)

RF input to the PA from the Exciter isthrough a
coaxial cable and connector to WO511. C501 couples
the RF to 50 ohm microstrip that connects the input to
U501. U501 isa6W amplifier/pre- driver operating in
the 851-869 MHz range.

Power control is connected to WO505 from the
RF Interface board (RFIB). RF isfiltered from the
control voltage line by various capacitors and induc-
torsto U501, pin 2. This control voltage regulates the
RF output of the amplifier on U501, pin 4 to approxi-
mately 5W.

6.3.2 DRIVER (Q501)

The output of U501 passes through several sec-
tions of 50 ohm microstrip and matching capacitorsto
the emitter of Q501. Driver Q501 is a common base
amplifier with anormal output of approximately 22W.
Supply voltage is RF bypassed by various capacitors
and microstrip. C519, C520, C521 and microstrip
match the output of the driver to 50 ohms at J501.
A501 couples driver output to the input splitter of the
finals.

6.3.3 FINAL AMPLIFIERS (Q502, Q503)

Q502 and Q503 are combined 60W amplifiers.
The 22W RF input from J501 on the output of driver
Q501 isapplied to WO514 through a coaxial cable and
connector. A 50 ohm microstrip connects the RF to a
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70.7 ohm Wilkinson splitter and then to the emitter of
each common-base amplifier. The 60W outputs on
the collectors of the amplifiers are combined using a
Wilkinson combiner. Q502 has a half-wave transmis-
sion line on the input and Q503 has a half-wave on the
output. These T-lines are used to drive the 60W
amplifiers out of phase. The output of the combiner is
fed from WO513 directly to the forward/reverse
power detect board.

The Wilkinson splitter and combiner provide the
capability to split the drive input and combine the
final outputs while maintaining isolation between the
two final amplifiers. The combiner consists of two
guarter-wave transmission lines and a balancing resis-
tor. During normal operation, asignal of relatively
egual phase and amplitude is present on both ends of
the balancing resistor. Therefore, no current flows and
no power is dissipated in the balance resistor. If one
final failed, the other final of apair would continueto
function.

6.3.4 POWER DETECTORS (U504A, U502B)

Electromagnetic coupling is used to sample the
output of each final amplifier. The RFisthenfedtoa
rectifier to create a voltage indicative of the power
output. The outputs of US04A and U502B are moni-
tored by the repeater software through the RF Inter-
face Board. If afinal amplifier fails, the software will
reduce the output power to prevent overdriving the
remaining final amplifier.

FINAL 1 POWER <€ U502B

SPLITTER

AMP /
PRE-DRIVER

RF IN U501

DRIVER

POWER CONTROL

THERMAL
AMP SENSOR

THERMAL SENSOR U502A us03

FINAL 2 POWER

May 2000
Part No. 001-2008-204

A
C
ai
I
>

6.3.5 THERMAL SENSOR (U503)

Thermal protection is provided by temperature
sensor U503. The operating range of the sensor is
from -30° C to 100° C (-22° F to 212° F). CR505is
used to reference U503 above ground to allow the sen-
sor to read below 0° C. Amplifier U502A sends the
output of U503 through WO509 to the RF Interface
Board. The RF Interface Board reduces the power
amplifier to half power (viathe MPC) if the tempera-
ture reading is too high and turns the fan on and off
(not viathe MPC). Thefanisturned on at approxi-
mately 50°C and off again at 42°C.

6.3.6 FORWARD/REVERSE POWER DETECT,
CIRCULATOR, LOW-PASS FILTER

The power amplifier output is directly coupled to
the forward/reverse power detect board via ajumper.
The output then enters the circulator and exits to the
low-pass filter board and the antenna jack for a mini-
mum power output of 75W at the default setting. If an
antennais not connected, the circulator connects the
output power to R685.

Forward and reverse power are electromag- neti-
cally coupled from the input and reflected ports of the
circulator. R663/R680 calibrate the forward and
reverse sense levels. The sensed levels are coupled to
the RF Interface Board and software.

LOW-PASS
FILTER
RF OUTPUT

A

FORWARD/REVERSE
POWER DETECTOR

m RF LOAD
(N

CIRCULATOR
U651A/B U652A/B

REVERSE
(REFLECTED)
POWER

FORWARD
POWER
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6.4 175W POWER AMPLIFIER
6.4.1 GAIN BLOCK (U501)

RF input to the PA from the Exciter isthrough a
coaxial cable and connector to WO509. RF isdirectly
coupled to 50 ohm microstrip that matches the input to
U501. U501 isa20W amplifier/pre- driver operating
in the 851-869 MHz range.

Power control is connected to WO505 from the
RF Interface board (RFIB). RF isfiltered from the
control voltage line by various capacitors and induc-
torsto U501, pin 2. This control voltage regulates the
RF output of the amplifier on U501, pin 5 to approxi-
mately 12W (see Figure 6-6).

6.4.2 DRIVER (Q502)

The output of U501 passes through several sec-
tions of 50 ohm microstrip and matching capacitorsto
the emitter of Q502. Driver Q502 is a common base
amplifier with an output of approximately 60W. Sup-
ply voltage is RF bypassed by various capacitors and
microstrip. C551 and C568 match the output of the
driver to the input impedance of the splitter to the final
amplifiers.

6.4.3 FINAL AMPLIFIERS (Q701, Q702, Q703,
Q704)

The output of the driver is DC blocked through
C552 and is connected to the first 70.7 ohm splitter
with a 50 ohm microstrip. One output of the first
splitter is sent directly to another 70.7 ohm splitter to
feed Q703/Q704. The second output of the first split-
ter is connected to the splitter driving Q701/ Q702
through a half-wave 50 ohm microstrip. The 60W
output of Q701/Q702 is combined through a 70.7 ohm
quarter-wave Wilkinson combiner and fed through a
50 ohm microstrip to the fina 50 ohm combiner.

Outputs from amplifiers Q703/Q704 are fed to
the final combiner through 50 ohm microstrip that isa
haf-wavelength longer than the other side. The 25
ohm output impedance of the final combiner istrans-
formed to 50 ohms through a quarter-wave, 35.35 ohm
microstrip. The output of the quarter-wave trans-
former isfed directly into the forward power detector
viaW510.

The Wilkinson combiners provide the capability
to split the drive input and combine the final outputs
while maintaining isolation between the final amplifi-
ers. Each combiner consists of two quarter-wave
transmission lines and a balancing resistor. During
normal operation, asignal of relatively equal phase
and amplitude is present on both ends of the balancing
resistor. Therefore, no current flows and no power is
dissipated in the resistor. If onefinal failed, the other
final of apair would continue to function.

6.4.4 POWER DETECTORS

Electromagnetic coupling is used to detect the
output of each final amplifier. The detected RF isthen
fed to arectifier to create a voltage output indication
of the power output. The outputs are monitored by the
RF Interface Board and the station software. If any of
the finals fails, the software will reduce the output
power to prevent overdriving the remaining fina
amplifier.

6.4.5 THERMAL SENSOR (U503)

Thermal protection is provided by temperature
sensor U503. The operating range of the sensor is
from 0to 100° C (32° Fto 212° F). Amplifier US02A
sends the output of U503 to WO519 and to the RF
Interface Board. The RF Interface Board reduces the
power amplifier to half power (viathe MPC) if the
temperature reading is too high and turnsthe fan on
and off (not viathe MPC). Thefanisturned on at
approximately 50°C and off again at 42°C.

6.4.6 FORWARD/REVERSE POWER DETECT,
CIRCULATOR, LOW-PASS FILTER

The power amplifier output is directly coupled to
the forward/reverse power detect board viaajumper.
The output then enters the circulator and exitsto the
low-pass filter board and the antenna jack for a power
output of 175W (£7W). If an antennais not con-
nected, the circulator connects the output power to
R685.

Forward and reverse power is €l ectromagneti-
cally coupled to the detectors on the input and
reflected ports of the circulator. R663 and R680 cali-
brate the forward and reverse sense levels. The sensed
levels are coupled to the RF Interface Board and soft-
ware.
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Figure 6-6 POWER AMPLIFIER BLOCK DIAGRAM

6.5 RF INTERFACE BOARD

The RF Interface Board (RFIB) connects the
Receiver, Exciter and Power Amplifier to the back-
plane and power supply (see Figure 6-7).

The input and output connectors for the RF
Interface Board are defined as follows.

6.5.1 POWER CONNECTOR

The power supply is connected to the RF Inter-
face Board when the RF module isinserted into the
station cabinet (see Figure 10-5). Thejack portion of
the connection is on the RF Interface Board, the plug
portion is attached to the station cabinet.

P101/P102 +26.5V DC - Supply voltageto PA.
+26.5V 1%, 12A at 75W and 25A at 175W.

P103 +15V DC - Supply voltage to Exciter,
Receiver and Power Control. 15V +19%, 5.5A max.
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P104/P105 GROUND - Ground return for the RF
assembly.

6.5.2 SIGNAL CONNECTOR (J101)

Thisisthe signal interface connector (36 pin) that
connects the RFIB to the backplane connector J2 (34
pin) through cable assembly A8.

Pin 1 GROUND

Pin 1 carries ground current between the RF
Interface board and Backplane board.

Pin2 PCSTR

Pin 2 isthe power Control Strobe. Thisisnor-
mally low until after the power control datais shifted
into the power control register. Then the strobe line
goes high and back to low. The clock or datalines
cannot be changed until after the strobe is set.

Pin3 HSCSEX

Pin 3isnot used at thistime.
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Pin4  GROUND

Pin 4 carries ground current between the RF
Interface board and Backplane board.

Pins5-6 UNUSED
Pin7 RXWBAND

The wide band audio is from the receive audio
demodulator U202 and goes to the MAC in the Con-
troller card cage. Thetypical amplitudeis
387 mV RMS (-6 dBm) and 2V DC with Standard
TIA Test Modulation into the receiver. Little wave
shaping is done on the receiver board other than a 31
kHz RC LPF which strips off the 450 kHz |IF. Buffer-
ing is done with an op-amp.

Pin8 RF DATA A

Data A (U105, pin 11) isthe least significant bit
(LSB) in the 3 multiplex chipslocated on the RFIB.
Thispinisa CMOS input from the Controller requir-
ing alogic high for activation.

Pin9 RFDATAC

Data C (U105, pin 9) isthe most significant bit
(MSB) in the 3 multiplex chips located on the RFIB.
Thispinisa CMOS input from the Controller requir-
ing alogic high for activation.

Pin10 RFMUX2INH

The Multiplexer-2 Inhibit (U106, pin 6) isa
CMOS input from the Controller that inhibits (dis-
ables) the output from the RF 2 Multiplexer with a
logic high.

Pin 11 RF CLK

The clock will control the synthesizer chip and

power control circuit when loading. ThispinisaTTL
input from the Controller.

Pin 12 HSCSRX

Pin 12 is not used at thistime

Pin 13 RF MUX1INH

The Multiplexer-1 Inhibit (U105, pin 6) isa
CMOS input from the Controller that inhibits (dis-
ables) the output from the RF 1 Multiplexer with a
logic high.
Pin 14 V REF EX

Thisisthe 3.5V reference to the Exciter TCXO.
3.5V from the Exciter is passed from J102, pin 9 to
this pin and the backplane. The voltage then passes
through the MAC and back to the backplane to J101,
pin 22 with the TX MOD. These are connected to
J102, pin 13 back to the Exciter.

Pins15-18 UNUSED

Pin 19 RF MUX3INH

The Multiplexer-3 Inhibit (U104, pin 6) isa
CMOS input from the Controller that inhibits (dis-
ables) the output from the RF 3 Multiplexer with a
logic high.

Pin 20 LPTT

The Logic Push-To-Talk is an open collector
from the Controller. It has asink capability of
20 mA and amaximum voltage rating of 18V. The
transmitter should produce power when thispinisa
logic low.
Pin 21 SYN CSEX

Thisinput goes low to enable the loading of data
into the exciter synthesizer chip U403.
Pin 22 TXMOD

The audio from the MAC in the Controller pro-
cesses a number of inputs to the station to produce the
signalson thispin. Thissignal goesthrough the RFIB
and then to the Exciter. A 707 mV RMS sine wave
(2Vv P-P) at 1 kHz produces 60% of system deviation

in the transmitter. The source impedance islow and
the input impedance is less than 10k ohms.
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Pin 23 GROUND
Pin 23 carries ground current between the RFIB
and Chassis Backplane.

Pin 24 UNUSED

Pin 25 LOGIC CONTROL TO FANS

Pin 25 isin parallel with the temperature sensor.

Pin 26 RF DATA B

The DataB (U105, pin 10) isthe middle signifi-
cant bit in the three multiplex chips located on the
RFIB. ThispinisaCMOS input from the Controller
requiring alogic high for activation.
Pin 27 A DLEVEL
20 lines (of the possible 24) of RF functions sam-

pled are multiplexed to the Controller through this pin
using three multiplex chips.

RF Forward Power Sense

RF Power Sense Device 1

RF Power Sense Device 2

RF Power Sense Device 3

RF Power Sense Device 4

RF Reflected Power Sense

PA Temperature

Transmit Audio Modulation

High Stability Exciter Lock Detector
Exciter Lock Detector

Receiver Detector Audio

Receive Signal Strength Indicator
Receiver Injection Level

High Stability Receive Lock Detector
Receiver Lock Detector

Fan Current 1

Fan Current 2

Fan 1 On Sense

Power Supply Temp

Battery Voltage

Pin 28 RF DATA

A datapin with TTL levels from the Controller
which has the dual role of loading the synthesi zer
chips and adjusting the power control D/A lines for
proper output power. Up to four synthesizer chips and
a shift-register could be connected to this pin.
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Pin 29 SYN CSRX

Thisinput goeslow to enable the loading of data
into the receiver synthesizer chip U209.

Pin 30 RSS|

Thispinisthe Receive Signal Strength Indication
to the Controller. This RSS! is used for tune-up of the
Receiver front-end during factory test mode. The
dynamic rangeis 60 dB. It has an output from an op-
amp with the voltage going from 0.5V to 4.5V. The
level has an adjustment in the Receiver.

Pin 31 GROUND

Pin 31 carries ground current between the RFIB
and Chassis Backplane.

Pins32-36  UNUSED

6.5.3 FAN CONNECTOR (J104)

The outputs to the fan connectors are 4-pin plug-
in terminals that supply DC voltage. The plug on the
fan isa2-pin connector. The plug-interminals are
located on the back of the RFIB.

Pin1 FAN 1LOW

Pin 1 isthe ground return for Fan 1.
Pin 2 FAN HI

Pin 2 carries the voltage to Fan 1. The current is
1/4A nominal at 20V to 30V. Thispin goes high when
the PA heat sensor rises above 50°C and goes low
below 45°C.
Pin 3 FAN2 LO

Pin 3 isthe ground return for Fan 2 in 175W
repeaters.

Pin4  FANHI

Pin 4 carries the voltage to Fan 2 in 175W repeat-
ers. The Voltageis20V-30V at 1/4A nominal. Pin 4
goes high when the PA heat sensor rises above 50°C
and goes low below 45°C.
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6.5.4 POWER AMPLIFIER CONNECTIONS

WO 115 POWER SENSE

This capacitive feedthrough pinisat +15V DC to
the Power Detect Board.
WO 116  +26.5V DC

This capacitive feedthrough pinisat +26.5V DC
and carries the PA current, 25A nominal at 175W
from P102 to the Power Amplifier board.
WO 117  +26.5V DC GROUND

This capacitive feedthrough pin carries ground
current from P105 to the Power Amplifier board. It
must be capable of carrying up to 25A.
W118 +15vV DC

This capacitive feedthrough pin connects +15V
DC P103 to the PA, Exciter, and Forward/Reverse

Power Detect boards. Maximum current handling is
6A (4A nominal at 175W).

WO 119 NOT USED

WO 120 CTRL OUT

This capacitive feedthrough pin carries the output
of the power control driver on the RFIB to the power
control pin of the power module on the Power Ampli-
fier board. The voltage varies from OV-15V with cur-
rent as high as 0.5A.

WO 121 FWD PWR

This capacitive feedthrough pinis the forward
power senseline. Itisavoltage source that isafunc-
tion of the output power of the Power Amplifier. The
voltage level will be between OV-5V and drive a 10k
ohm load. A typical voltage of 3.9V correlatesto
160W out of the PA. Thisline goes through the multi-
plexersand A D LEVEL line to the Controller for pro-
cessing.

WO 122 RFOUT1

This capacitive feedthrough pin is avoltage
source that is afunction of the output power of Q701.
The voltage level will be between OV-5V and drive a
10k ohmload. Thisline goesthrough the multiplexers
and A D LEVEL line to the Controller for processing.

WO 123 RF OUT 2

This capacitive feedthrough pin is avoltage
source that is afunction of the output power of Q702.
The voltage level will be between OV-5V and drive a
10k ohmload. Thisline goesthrough the multiplexers
and A D LEVEL lineto the Controller for processing.

WO 124 RFOUT 3

This capacitive feedthrough pin is avoltage
source that is afunction of the output power of Q703.
The voltage level will be between OV-5V and drive a
10k ohmload. Thisline goesthrough the multiplexers
and A D LEVEL lineto the Controller for processing.
WO 125 RF OUT 4

This capacitive feedthrough pin is avoltage
source that is afunction of the output power of Q704.
The voltage level will be between OV-5V and drive a
10k ohmload. Thisline goesthrough the multiplexers
and A D LEVEL line to the Controller for processing.
WO 126 REFL PWR

This capacitive feedthrough pin is the reflected
power senseline. It isavoltage indicative of the
power reflected due to amismatch. The voltage pro-
duced will typically be such that lessthan a 3:1
VSWR will not trigger alarms and when VSWR = 6:1
the controller will reduce power. The voltage level
will be between OV-5V and drive a 10k ohm load.
This line goes through the multiplexersand A D
LEVEL lineto the Controller for processing. The
time to sense and reduce the power takes several
seconds.
WO 127 TEMP

This capacitive feedthrough pin is the tempera-
ture sense line of the Power Amplifier. It will bealin-
early variable function of temperature ranging from
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0V-5V output and 0°C to +100°C (+32°F to 212°F)
input when driving a 10k ohm load. The primary
functions of thisline are for fan on/off and PA power
reduction. The fan should be turned on at 50°C and
off at 45°C. The PA should have power reduced when
90°C (194°F) is reached and with absolute turn-off at
95°C (203°F). Thisline goesthrough the multiplexers
and A D LEVEL lineto the Controller for processing.
w0147 RF DETECT PRE-DRIVER

This senses power out of the pre-driver. Itisused
to limit the power out of the pre-driver to
0.6 dB over 175W at room temperature. The 75W
repeater limitsto 0.6 dB over 75W.
w0143 +26V DC

Thisisthe +26.5V DC source to the RFIB from
P101.
WO0144 +15vV DC

Thisisthe +15V DC source to the RFIB from
P103.
WO0O145 GROUND

W145 carries ground current from P104 to the
RFIB.

6.5.5 EXCITER CONNECTOR (J102)

The connector from the Exciter (J401) to the RF
Interface board (J102) links the Exciter to the MPC in
the Controller Backplane.

Pin 1 VCC1

The voltage on thispinisafused +15V 1%,
nominal current of 0.5A. It provides current to the
Exciter from the RFIB.

Pins2-8 GROUND
Pin 9 +3.5V DC

Pin 9isthe +3.5V DC TCXO reference voltage

from the Exciter to the MAC.
Pin 10 GROUND
May 2000
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Pin 11 LPTT

The Logic Push-To-Talk (LPTT) is an open col-
lector from the Controller. It hasasink capability of
20 mA nominal and avoltage rating of 18V maximum.
The transmitter should produce power when thispinis
alogic low.
Pin 12 SYN CSEX

Pin 12 isthe Exciter synthesizer chip select. It
allows datainput to the synthesizer chip when the line
ispulled to alogic low.
Pin 13 TXMOD

The audio from the MAC in the Controller pro-
cesses a number of inputs to the station per the TIA
specifications to produce the signal on thispin. This
signal goes through the RFIB to the Exciter. A 707
mV RMS (2V P-P) sinewave at 1 kHz provides 60%
of system deviation in the transmitter. The DC voltage
onthelineis 3.5V +£0.1V. The source impedance
should be low (output of an op-amp or analog switch <
200 ohms) and the input impedance will not be less
than 10k ohms.

Pins 14-15 GROUND

These pins carry ground current between the

RFIB and the Exciter board.

Pin 16 SYN LK EX

Pin 16 isthe Exciter synthesizer lock detector

output. The synthesizer islocked withaTTL logic
high state.

Pin 17 HSLK EX

Pin 17 is not used at thistime.

Pin 18 HSCSEX

Thisinput is not used at thistime.
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Pin 19 RF CLK

The clock controls the Exciter synthesizer when
loading. Theinput source in the Controller isTTL
with the speed determined by the synthesizer chip.
There could be as many as four synthesizersand a
shift register.
Pin 20 RF DATA

Pin 20 isadata pin from the Controller which has
the dual role of loading the synthesizer chip and
adjusting the power control D/A lines for proper out-
put power. Thedatahas TTL levels. Upto four syn-
thesizer chips and a shift register could be connected
to thispin.

6.5.6 RECEIVER CONNECTOR (J103)

The connector from the Receiver (J201) to the
RF Interface board (J103) links the Receiver to the
MPC in the Controller Backplane.

Pin 1 VCC1

Pin 1lisfused +15V +£1% with anominal current
of 1A provides current from the RFIB to the Receiver.

Pins 2-6 UNUSED

Pin 7 RSS|

This pinisthe Receive Signal Strength Indicator
(RSSI) to the Controller. The RSS! isused for tune-
up of the Receiver front-end during test mode. The
dynamic rangeis 60 dB. Output from an op-amp with
the voltage going from 0.5V to 4.5V. Thelevel hasan
adjustment in the Receiver.

Pin 8 UNUSED

Pin9 RX WBAND

The receive wide band audio is from the demodu-
lator and goes to the Main Audio Card (MAC) in the
Controller card cage. Thetypical amplitudeis 387
mV RMS (-6 dBm) and 2V DC with Standard TIA
Test Modulation into the Receiver. Little wave shap-
ing is done on the Receiver board other than a 31 kHz
RC LPF which strips off the 450 kHz IF. Bufferingis

done with an op-amp which can drive a 10k ohm load.

Pin 10
Pin 11

UNUSED
GROUND

Pin 11 carries ground current between the RFIB
and the Receiver board.
Pin 12 SYN CSRX

Pin 12 isthe Receiver synthesizer chip select.
This chip isthe same part as used in the Exciter. A
low enables loading the Synthesizer.
Pin 13 RX INJ

This pinisthe power sense for the Receiver
injection. Itisalinear voltage source that is afunc-
tion of the injection power. The voltage level will be
between OV - 5V and be able to drive a 10k ohm load.
Pin 14 SYN LK RX

Pin 14 isthe main synthesizer lock detector out-
put for the Receiver. The synthesizer islocked with a
TTL logic high state.
Pin 15 GROUND

Pin 15 carries ground current between the RFIB
and the Receiver board.

Pin 16 HSCSRX

Pin 16 is not used at this time.

Pin 17 GROUND

Pin 17 carries ground current between the RFIB
and the Receiver board.
Pin 18 RF CLK

The clock controls the Receiver synthesizers
when loading. Theinput source in the Controller is
TTL with the speed determined by the synthesizer
chip.

Pin 19 HSLK RX

Pin 19 is not used at thistime.
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Pin 20 RF DATA

Pin 20 isadata pin from the Controller which has
the dual role of loading the synthesizer chips and
adjusting the power control D/A lines for proper out-
put power. Thedatahas TTL levels. Up to four syn-
thesizer chips and a shift register could be connected
to this pin.

On the back of the card rack is the Backplane
with plug-in connectorsto the cards and cables to the
RF modules, Power Supply and External Connector
Board.

Refer to the component layout and schematic dia-
gram in Section 10 for more information on the
repeater backplane.
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CIRCUIT DESCRIPTION

6.6 800W POWER SUPPLY

WARNING

This power supply contains voltage potentials greater
than 400V. Considering the dangerous voltages and
the complexity of the switch-mode power supply, it is
strongly recommended the power supply be returned
to E.F. Johnson for repair (see Section 1.7).

6.6.1 FILTER BOARD

AC power is brought into the power supply
through the IEC connector in the front of the power
supply (see Figure 2-8). This connector is attached to
the EMI filter assembly, Part No. 023-2000-820. The
filter contains common mode and differential mode
filtering such that the supply complies with FCC
Class-A regulations. In addition to the filter compo-
nents (C1, C2, L1, C3,C4, L2, C5) Rlisusedtodis
charge the filter capacitors when AC is removed.
Metal-oxide varistors (RV0O01/RV002) are placed
acrosstheline on theinput and output of the EMI filter
that clamp transients on the AC lineto prevent damage
to the power supply. The AC power isfused with
FOO01 after the connector and before the filter. Replace
fuse with a 15A/250V (314015) fuse.

At the output of the filter board is a bridge recti-
fier. Therectifier isheat sunk to the filter bracket
through a Grafoil thermal interface pad. Filtered AC
power is connected to the main board via wires W001
and WO003. Filter and rectified current is brought to
the main board viawires W004 and WO005. The safety
ground is connected from the filter board to astud in
the chassis through W002.

6.6.2 POWER FACTOR CORRECTION

The power factor switching frequency is set at
87.5 kHz, £5 kHz. The average current mode boost
converter is comprised of L107, Q101, CR145, C110,
C111. Half of U102 isused for power factor correc-
tion. RT101/RT102 are negative temperature coeffi-
cient thermistors that limit the in-rush current to C110/

C111. Theresistor network connected to CR104
charges up C106/C107 to +18Voff theline. Thispro-
vides the bias voltage required to start the controller
IC U102. OncethelC turnson current isbeing
switched on L107. A small tap winding on L 107 pro-
vides sustaining current to the U102. When AC isfirst
connected it could take several secondsfor C106/C107
to charge to +14V before the unit starts.

U102 samples the input voltage through R105/
R106/R107; the input current through T103/T104/
CR146/CR108/R113/R114; and the output voltage
through the divider at R127. U102 modulates the duty
cycleto MOSFET Q101 such that the input current is
shaped like and in phase with the input voltage. The
controller has two feedback loops; a voltage loop to
keep the 400V constant and a current loop to keep
input current correct. Compensation for the current
error amp is C120/R141/C121 on U102, pin 1. Com-
pensation for the voltage error amp is provided by
C127/C142/C126 on U102, pin 16. U102, pin 4 and
associated circuitry automatically adjust the Power
Factor Correction (PFC) for input voltage (100-240V
AC), line frequency (50-60 Hz) and load on the power
factor.

NOTE: The output voltage of the power factor section
isat 400V DC. Thisvoltageisbled off slowly. After
turning off, it can take more than 5 minutes to dis-
charge.

6.6.3 MAIN PULSE WIDTH MODULATOR

The +26.5V output is created from atwo-transis-
tor forward converter Q116/Q118. It usesthe 400V
output of the power factor correction on C110/C111
for an input voltage. The same controller IC (U102)
drivesthe +26.5V stage. This stage runs at exactly
twice the power factor correction frequency and uses
trailing edge modulation. The pulse width modul ator
uses the PFC supplied current for modulation scheme
that reduces ripple current in C110/C111.

The output of the IC, U102, pin 11lisfedtoa
level shifting gate drive network comprised of C139,
C140, T106, C136, C197, C137 and C228. Each
MOSFET (Q116, Q118) of the two-transistor forward
converter has a gate protection zener diode CR117,
CR120 respectively. In addition, each power MOS-
FET has a gate turnoff network.
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In operation, the power MOSFETs Q116, Q118
are on for approximately one-third of the period pro-
viding current to the primary side of T107. During
that time CR121 is forward conducting and charging
L101. When the MOSFETs are switched off, the mag-
netizing current of T107 continues to flow through
CR118, CR119. These diodes place 400V across the
transformer in opposite polarity that resetsthe trans-
former core. During the off period CR128 isfree
wheeling and L101 isdischarging. Transformer T107
provides the isolation between the low voltage and
high voltage sections.

The +26.5V pulse width modulator is peak cur-
rent mode controlled. Thistype of converter requires
current and voltage sense. T105, CR112, R125, R146
and C125 provide the current sense circuit. The volt-
age sense circuit is U109 and the associated circuitry
on the isolated side of the supply.

An opto-isolator is used to cross the boundary
from high to low voltage sections. In the event of an
over-voltage condition (>+32V) U115 and associated
componentsturn the power supply off. Thisshutdown
mechanism latches the power supply Off. The enable
line must be turned Off for 10 seconds for the power
supply to reset. T106 has atap to provide current to
the optional battery back-up (Part No. 023-3-2000-
830). The +26.5V isavailable at the high current out-
put connector to the power supply and it also powers
the +15V, +5V and -5V converters through F102.

6.6.4 SYNCHRONIZING CIRCUITS

The +15V and +5V sections run at the same fre-
guency asthe +26.5V pulse width modulator. In order
for a beat note not to be produced, a sync circuit is
used. If two converters are not synchronized, the dif-
ference frequency may show up at an undesired loca-
tion in the repeater.

Divider R151/R152 samples the output of the
main pulse width modulator. When Q116 and Q118
turn on, the output on U104A, pin 3 goes high. C138,
R176, CR122 along with U104B creates avery nar-
row pulse on U104B, pin 6. Q110, Q111 and Q112
level shift and buffer this pulse. When the narrow
pulseis presented to the timing capacitor of the +15V

and +5V converters, the cycle terminates and a new
one starts. Thisforcesthe +15V and +5V converters
to run at the same frequency and is dightly delayed
from the +26.5V converter.

6.6.5 FAN AND THERMAL SHUTDOWN

The voltage supply to the thermal measurement
circuit is generated from transformer T101 and the
associated bridge rectifier consisting of CR101,
CR102, CR110 and CR111 and bulk storage capacitor
C101. Thisvoltageis approximately +9V when the
AC voltageisat 120V AC.

NOTE: This DC voltageis dependant on the input AC
voltage.

U106 provides a very accurate +5V required for
proper operation of the temperature sense circuit. A
precision temperature sensor (U101) is mounted to the
+26.5V rectifier heatsink. The output of this sensor is
10 mV/°C with a+1% accuracy. Thisvoltageis
amplified by U110A with precision resistors R183/
R184 setting the gain.

The output of gain stage U110A isfed to the
computer interface via W0O116 to monitor power sup-
ply temperature with the programmer. The output of
U110A, pin 3isalso connected to the thermal shut-
down circuit U110C, R135, R136, R137, R138 and
R139. If the heatsink temperature reaches 92°C
(198°F) the output of U110C, pin 8 goes high and sat-
urates Q103. When Q103 isturned on U107 isturned
off and the power supply turns off. The remote volt-
age is dways present so when the heatsink tempera-
ture dropsto 80°C (176°F) the power supply restarts.
The high temperature condition would only exist if the
fan was blocked or faulty.

The output of U110A, pin 1 aso connects to the
fan controller. U110D with the associated resistors
provides a means to turn the fan on/off. Transistors
Q120/Q121 provide current gain and avoltage level
shift to run the fan. The fan turns on when the heat-
sink reaches approximately 45°C (113°F) and turns
off again when the temperature reaches 35°C (95°C).
In normal operation the fan turns on and off.
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6.6.6 +15V CONVERTER

The input voltage to this "Buck" DC/DC con-
verter isthe main +26.5V output fused through F102.
The bias voltage for the controller IC U112, pin 15is
provided by a+15V regulator U111. The basic buck
converter consists of MOSFET Q125, Schottky diode
CR126 and storage inductor L102. C165, C166,
C167, L103, C169 and C170 filter the output voltage
and attenuate the ripple at the switching frequency
(160 kHz). The capacitors are an integral part of the
feedback loop. The duty cycleis approximately 60%.

The +15V buck converter is peak current mode
controlled. T108 samples the inductor current while
MOSFET Q125ison. The sampled current is trans-
lated to avoltage via CR127, R209 and R210.

Because the MOSFET is ahigh-side switch, a
charge pump is required to get the gate voltage above
the input voltage. The charge pump operates as fol-
lows. When the output from IC U112, pin 14 islow,
capacitor C162 is charged through CR124, R198,
R199, R200 and Q122/Q123 are off. When U112, pin
14 goes high, the capacitor stays charged and CR124
isreverse biased. Q122/Q123 are turned on forward
biasing CR125 and applying a gate-to-source voltage
of approximately +12V. During thistime Q124 is off.
When U112, pin 14 goes low, Q124 turns on and rap-
idly discharges the gate capacitance.

Resistors R231/R208 coupled with C164 provide
snubbing for Schottky diode CR126.

Because the +15V converter operates at greater
than 50% duty cycle, slope compensation is required.
Capacitor C176 isthe time capacitor for this converter
and R223 istheresistor that setsthe charge current. A
sawtooth waveis present on the high side of C176 that
is buffered by Q127/Q128. The resistor divider net-
work of R315, R227, R229 and R232 provide the cor-
rect amount of compensation for stable operation and
current limiting.

The output voltage is sampled by R215, R216 and
R217 and sent to the inverting side of the error ampli-
fier internal to the controller IC on U112, pin 1. Volt-
age loop compensation is set by C174, C175 and
R221.

May 2000
Part No. 001-2008-204

Sync pulseis added into the low side of C176 via
C172 and R225. The free running frequency of the
15V converter (approximately 145 kHz) is set about
10% lower than the 26.5V converter. Thislonger duty
cycle alows the sync circuit to synchronize the con-
verter.

Over voltageis sensed using U116 as areference
and amplifier, CR129 acts as a crowbar on the outpuit.
Once the crowbar isturned on, opto-isolator U119 is
activated to shutdown the power supply. The enable
line must be toggled or AC voltage removed for 10
seconds to reset the power supply.

6.6.7 +5V CONVERTER

Operation of the +5V "Buck" DC/DC converter is
the same as the +15V, except slop compensation is not
required. Some values are different to get the 5.2V
DC and current limit to 6A. The duty cycle is approxi-
mately 20%.

6.6.8 -5V CONVERTER

The-5V "Buck-Boost" converter scales and
invertsthe voltage. This converter isfree running at
approximately 75 kHz. The output switch and control-
ler are built into the 5-leg TO-220 IC U114. L105is
the storage inductor. C204, R270 and R271 close the
voltage feedback loop and are set for optimum stable
transient response. C208/C209 reduce output ripple.
Under-voltage protection is required on this stage and
works the same as the over-voltage protection of the
+15V and +5V buck converters, but has opposite
polarity.

6.6.9 POWER SUPPLY REPAIR AND ALIGN-
MENT

If apower supply failsitistypically a Power
MOSFET or Power Diode. In some cases the MOS-
FET gate may short and cause some of the driver cir-
cuits to be damaged. When replacing heat sunk com-
ponents it is advisable to replace the sil-pad thermal
interface material at the same time. The mounting
hardware must be replaced exactly as built in the fac-
tory. The mounting screws for the power semiconduc-
tors MUST BE torqued to 4-5 in/Ibs. Under torque
and over torque can shorten the life of the semicon-
ductor.
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The majority of the voltage and current limits are
set with fixed value components in the power supply.
However, the +26.5V, +15V and +5.2V supplies are
adjustable. When certain components are replaced,
the voltages must be adjusted. The voltages should be
set at light load (i.e. repeater in the Receive mode).

1. The+26.5V supply can beadjusted with R174 when
any of the following components are replaced:
R173, R174, R175, U109, U108, U102, R143,
R170 or R171.

2. The +15V supply can be adjusted with R216 when
any of the following components are replaced:
R215, R216, R217 or U112.

3. The+5.2V supply can be adjusted with R254 when
any of the following components are replaced:
R253, R254, R255 or U113.

6.7 BATTERY BACK-UP MODULE
6.7.1 OPERATION

When a battery back-up moduleisinstalled in a
power supply it performs the function of running a
repeater in the absence of AC voltage. When AC s
present it can be used to charge apair of lead-acid bat-
teriesin series. The charger is atemperature compen-
sated constant voltage charger. The maximum output
current from the charger is 2.2A. The charger works
when AC is present and the repeater is enabled. The
charger switch on the battery back-up module must be
"On". The temperature compensation thermal sensor
is part of 023-2000-223 battery back-up module cable
assembly.

When AC islow or not applied to the 023-2000-
800 power supply the battery input takes over if the
voltage iswithin range. The input voltage to the bat-
tery back-up module acts as the 26.5V supply and the
other voltages in the power supply also are present,
+15, +5.2 and -5V. When AC isrestored, the battery
back-up module disengages automatically. The
change over from battery to AC or AC to battery may
cause the repeater to reset, depending on battery con-
dition and load status.

NOTE: When using a generator, the DC voltage must
be between 23-28.5V (26.5V DC isrecommended) and
ripple voltage less than 1% or approximately

0.25V P-P.

6.7.2 CHARGER

The charger charges the batteries when the
repeater ison and switch S101is"on". A tap off of
the main transformer of the power supply through
wire W104 and a+26.5V lineviawire W102 are what
supply the charger with the necessary voltage to
charge the batteries. The tap off of the transformer is
biased by the +26.5V and then filtered through L 101,
C105 and C119. Since the tap from the power supply
is not aregulated voltage, bleeder resistors R136/
R137 dissipate some power when the batteries are
fully charged. No load situation, the peak voltage of
the tap is approximately 63V, is not impressed across
the 50V capacitors C105/C119. During a battery
charging condition the line voltage to the charger on
U107, pin 2 should be about 35V.

While charging batteries, if the charge voltageis
varied with respect to the temperature of the batteries,
the lifetime of the batteriesis increased dramatically.
Figure 6-9 shows the algorithm used in float charge
applications for two 12V lead-acid batteriesin series.
Figure 6-9 shows that the charge voltage should be
27.3V DC £0.15V at 25°C (77°F) with-55 mV/°C
temperature compensation.

An LM317M linear voltage regulator (U107) is
used to create the temperature compensated charge
voltage. Thisdeviceis capable of delivering 2.2A of
continuous current to the batteries.

To create a temperature compensated voltage an
op amp (U104) isused as avoltage gain device from a
temperature probe attached to the batteries (part of
023-2000-223). Thisop amp with R148/R149 defines
the slope for the algorithm of Figure 6-9. The output
of the temperature compensation is attached to the
adjust pin of U107. R138-R140 alow the output volt-
age to be set properly at a given ambient tempera-
ture. F101 isa4A resettable fuse used to prevent ther-
mal run away in the event of U107 failure. If the
output current to the batteries exceeds 4A thisfuse
opens. Once the current drops below 100 mA, the
fuse closes automatically.

NOTE: If any of the charging components are re-
placed, R140 needs to be adjusted to set the output
(battery back-up battery terminals) voltage to 27.3V
+0.15V when temperature sensor is at 22°C (71.6°F).
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Charger Voltage
30V -+

27.3V- -l .

25.2V+
24V

| Temp (°C)

30° 0°722130°  +60°

Figure 6-9 NO LOAD CHARGE VOLTAGE vs.
TEMPERATURE

6.7.3 REVERSE BATTERY PROTECTION

To obtain reverse battery protection a number of
techniques were implemented. Q108/Q110 are
arranged in a Darlington configuration to isolate the
output capacitors C109-C111 from conducting in the
event the batteries are connected backwards. Thiscir-
cuit also provides a means to turn the battery charger
off in case the user wants to run the repeater off of
another DC source. S101 opens the base of Q105
which turns off Q104. CR111 isagreen light emitting
diode (LED) located on the right hand side of the bat-
tery back-up module when looking at the front of the
power supply that tells the user the charger isin
charge mode and is marked "On".

To notify the user that the batteries are connected
improperly R101/CR101 are connected in series
across the batteries. CR101 isared LED that lights
when the batteries are connected backwards and is
located on the left hand side of the battery back-up
module when looking at the front of the power supply.
ThisLED ismarked "Reverse Bat.". CR113 elimi-
nates a path for the reverse battery current through the
relay and over/under voltage protection circuitry.

NOTE: Exceeding -30V acrossthe battery back-up ter-
minals with the power supply on will destroy Q105.
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6.7.4 ENGAGING THE RELAY

The main purpose of the Battery Back-Up Mod-
ule (BBM) is that when the power supply loses AC
line voltage, a pair of series connected 12V lead acid
batteries (approximately 26.4V) or other 23-28.5V DC
source will engage to the supply allowing the repeater
to operate. To perform this function a voltage com-
parator (U101) is used to monitor the charge tap com-
ing from the power supply.

A 2.5V reference voltage is supplied to the com-
parator from U102. The transformer tap voltageis
smoothed and divided by CR114, C118, R116, R121
and R122. The values for these components were cal-
culated so that when the AC line voltage is dropped to
70V AC, the output of the comparator turns Q103/
Q102 on which in turn engages the relay K101. The
relay is capable of 30A which deliversthe battery
energy to the power supply via W102 with the return
line being W103.

NOTE: When AC isrestored, therelay disengagesand
the charger automatically begins to charge the batter-
ies.

6.7.5 OVER/UNDERVOLTAGE SHUTDOWN

U101 isaquad comparator |C used to create the
overvoltage and undervoltage shutdown circuitry. If
the batteries are drained sufficiently enough such that
the voltage of the batteries drops below 20.3V DC the
output of the comparator goes low and turns Q102 off.
By turning Q102 off the batteries are switched out of
thecircuit. The batteries cannot be switched back into
the repeater until the voltage risesto 22.6V DC. This
operation isin place to protect the repeater and the
batteries. In the event the batteries are over charged,
or the repeater is driven by the generator that has the
voltage set too high, the relay will disengage above
30.5V DC. In order to switch the batteries back to the
repeater, the voltage must drop below 29V DC.

In an overvoltage or undervoltage situation,
whether AC is present or not, the red LED (CR105)
lights until the problem isrectified. Thislightis
located on the right-hand side of the battery back-up
module when looking at the front of the power supply
and is marked BAT-BAD.
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6.7.6 BBM FAN CONTROL

The voltage supply to the thermal measurement
circuit istaken from the 26.5V DC lineinto the BBM.
A precision temperature sensor U106 is mounted on
the PC board near a screw into the BBM bracket
which transfers heat to the sensor. The output of this
sensor is 10 mV/°C with a+1% accuracy. Thisvolt-
age isamplified by U105 with resistors R153/R154
setting the gain.

The output of thisgain stage (pin 1) isfed to
another gain stage that performs as a comparator. The
output (pin 7) will go high when the heatsink tempera-
ture reaches 45°C and will go low when the tempera-
ture goes below 35°C. This output is sent to the
power supply through Q106 to turn the fan on and off.

6.8 CARD RACK

The card rack provides slots for up to eight logic
cards; including Main Processor Card (MPC), Main
Audio Card (MAC) and the Interface Alarm Card
(IAC). ThelAC has anotch in the card to accommo-
date apinin Slot-8 so that no other card can be
plugged into this dlot.

On the back of the card rack is the Backplane
with plug-in connectors to the cards and cablesto the
RF modules, Power Supply and External Connector
Board.

Refer to the component layout and schematic dia-
gram in Section 10 for more information on the
repeater backplane.

RM2
MP28

ML 1

Figure 6-10

6-25
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6.9 EXTERNAL CONNECTOR BOARD

The external connector board (A10) istheinter-
face for the alarm outputs, connecting repeaters
through the high speed data bus.

A7
ALARMS

A10

EXTERNAL

CONNECTOR A6
REPEATER I/O

Figure 6-11 EXTERNAL CONNECTOR BOARD
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6.10 MAIN PROCESSOR CARD
6.10.1 INTRODUCTION

The Main Processor Card (MPC) connectsto the
computer with repeater software to program the
repeater parameters, sets and reads the alarms, handles
communication between repeaters, maintains the
audio gating for the MAC, handles initialization
reguests from cards and contains the repeater RF data
for the Receiver, Exciter and CWID.

Control functionsfor each repeater are performed
by the Main Processor in the MPC installed in each
repeater. The MPC contains the main software and
control over the repeater via microprocessor U27 (see
Figure 6-17).

Information is exchanged between repeatersviaa
High-Speed Data Bus (HSDB) that interconnects all
the MPCs. This control techniqueis called distribu-
tive processing and it eliminates the need for a sepa-
rate system controller at each site. The HSDB proces-
sor (U13) on the MPC provides these control
functions. The MPC also contains:

* Flash Memory, RAM, non-volatile EEPROM.

® |/O chip select to allow the addressing of data
latches for Input/Output.

* Read/Write selection to be sent and received on the
Controller Backplane.

* Clock line, dataline and chip select line from the
IAC to load the Receiver and Exciter synthesizers.

® Serial communication circuitry and processes for
the High Speed Data Bus (HSDB).

* Asynchronous parallel communication to the other
cards, i.e. alarm input and output circuitry.

* AC Power Failure indication from the IAC.

* Provides an output from the IAC to the power
amplifier to control the output power.

* Exciter Logic Push-To-Talk (PTT).

* Receiver synthesizer lock, Exciter synthesizer lock,
thermal level from the power amplifier, VSWR
level fromthe PA, forward power level, RSSI signal
level, audio levels from the MAC, Receiver and
Exciter from the IAC.

6.10.2 MAIN CONTROLLER MICROPROCES-
SOR (U27)

This contains the main software and control over
the repeater (see Figure 6-12).

The main controller (U27) isaVLSI (Very Large
Scale Integration) CM OS 16-bit single chip computer
with an 8-bit external databus. This processor has
software compatibility with the V20 (8086/8088),
faster memory access, superior interrupt processing
ability, and enhanced control of internal peripherals.
This ROMless processor has a variety of on-chip com-
ponents including 256 bytes of RAM, serial and paral-
lel inputs/outputs, comparator port lines and timers.

Eight banks of registers are mapped into interna
RAM below an additional 256-byte special function
register (SFR) areathat is used to control on-chip
peripherals. Internal RAM and the SFR area are
together and can be rel ocated anywhere in the 1M-
byte address space. This maintains compatibility with
existing system memory maps.

The two microprocessors and USART (U22) are
reset by integrated circuit U17. Reset occurs when
power isturned on, when the 5V supply drops below a
threshold level or the reset switch (S1) is active.

When a microprocessor is reset, several internal
registers are cleared and the program is started over
from the beginning. Low-voltage reset prevents
improper operation resulting from low-voltage condi-
tions.

When power isturned on, the RESET output U17, pin
6isinitially high and theinverted RESET output U17,
pin 5isinitialy low. Oncethe 5V supply stabilizes,
these outputs remain in these states for approximately
100 msto ensure that resetoccurs. Thistime dédlay is
set by capacitor C14 connectedto U17, pin 3. If the5V
supply drops below anominal level, the RESET out-
puts change states and microprocessor operation isin-
terrupted until the 5V supply returnsto normal. C3
prevents fast transients on the 5V supply from causing
reset.
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Figure 6-12 U27 BLOCK DIAGRAM

Manual reset can be accomplished by pressing
push-button switch S1. When U17, pin 2 goes low,
U17 goesinto the reset sequence described.

6.10.3 HIGH SPEED DATA BUS MICROPRO-
CESSOR (U13)

The HSDB processor (U13) on the MPC pro-
vides the interface with the HSDB. It monitors data
on this bus and also transmits data on to this bus when
necessary. Information on this busindicates which
repeaters are in use and also which mobiles are using
the system. Thisinformationis used by the repeater to
encode data messages to the mobiles that are monitor-
ing that channel. These messages a so include infor-
mation on which repeater is free and current system
priority.
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Microprocessor U13 is an 8052 that uses external
EPROM (Erasable Programmable Read Only Mem-
ory) U14, an 8-bit device that storesthe program. The
microprocessor uses 2k x 8 EPROM and 64k x 8
RAM. The RAM (Random Access Memory) is used
for temporary data storage. The HSDB processor is
configured by the Main Processor.

The internal data bus of the microprocessor has
four input/output ports. These ports have eight lines
each, giving atotal of 32 input/output lines. These
ports are designated PO, P1, P2, P3. POisused asa
databus. Ports P1 and P2 are always used as general
purpose inputs/outputs. P3 is used for specialized
functions, i.e. aseria port (RxD/TxD) and interrupt
(INT).
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The operating speed of the microprocessor is set
by an 12 MHz clock generated by Y2. This clock fre-
guency isdivided down by an internal divider to pro-
vide a machine cycletime of 2.5 us. Most program
instructions are executed in one machine cycle and
none require more than four machine cycles.

The microprocessor U13 communicates with the
main processor (U27) through U9 and U10. U9isa
Transmit FIFO (First In First Out) and U10isa
Receive FIFO. This combination makesup an asyn-
chronous paralld-to-parallél interface to the Main
Processor.

Microprocessor U13 also calculates the current
system priority for the channel. This priority isfrom
the programming software responses and the current
priority is sent to the main processor. U13 also reads
repeater number and channel number information in
memory. U13 also determinesthe current free
repeater and includes that information in the data sent
to the Main Processor.

6.10.4 CHIP SELECT DECODERS (U15/U4)

Selects the peripheral chip to read from or write
to.

6.10.5 P1 SIGNAL CONNECTOR

The signal interface connector P1 (64 pin) that
connects the Address and Data buses and control lines
to the backplane connector.

Pins 1-10
Pins 33-42

ADDRESS BUS

Provides a path between the MPC main processor
and the external memory on the MPC and the other
cardsin the Controller. Thisbusretrievesinformation
programmed into memory for the operation of the
repeater.

Pins 11-14
Pins 43-46

DATA BUS

Provides a means of transferring datato and from
the CPU on the MPC, memory storage on each card
and peripheral devicesin and out of the MAC and
IAC.

Pin 15 MREQ

A memory request line operates in conjunction
with the Read/Write lines. These provide the ability to
read from or write to the main processor memory on
the MPC.
Pin 16 MSTB

A memory strobe line used during MPC main
processor Read/Write operations to external memory
on the MPC and other cards plugged into the back-
plane.

Pin 17-20 UNUSED

Pin 21 LPTT

The Logic Push-To-Talk is an open collector
from the Controller. It has asink capability of 20 mA
and amaximum voltage rating of 18V. The transmit-
ter should produce power when thispinisalogic low.
Transmit indicator is on the IAC and is controlled

independently of the LPTT.
Pin 22-23 UNUSED
Pin 24/56 HSDB+/HSDB-

Thisinterconnects all repeatersto provide an
exchange of information. This control techniqueis
called distributive processing and eliminates a sepa-
rate system controller at each site. Information on this
bus indicates which repeaters are in use and also
which mobiles are using the system. This
information is used by the repeater to encode data
messages to the mobiles that are monitoring that chan-
nel. These messages also include information on
which repeater is free and current system priority.

Pins25-26  UNUSED

Pin 27/59 -5V IN

Thisisthe-5V input to the MPC from the power
supply viathe Controller backplane.
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Pins 28-29
Pins 60-61

+5V IN

Thisisthe +5V input to the MPC from the power
supply viathe Controller backplane.

Pins30/62 +15V IN

Thisisthe +15V input to the MPC from the
power supply viathe Controller backplane.

Pins 31-32
Pins 63-64

GROUND

Thisisthe ground connection to the MPC from
the power supply viathe Controller backplane.

Pin 47 READ

Used with the MREQ line to read data from the
main processor and external memory.

Pin 48 WRITE

Used with the MREQ line to write datato the
main processor and external memory.

Pins 49-55
Pins57-58

UNUSED

6.10.6 J1 COMPUTER CONNECTOR

J1 isthe MPC connection to the computer or
modem.

Pin1l Ground

Pin 2 Computer Tx
Pin3 Computer Rx
Pin4 Modem DCD

6.10.7 J2 MEMORY SELECT
J2 isjumpered to select either the Flash memory

or the EPROM memory. Flash memory is ultra-fast
datastorage. The normal setting ispin 1 to pin 2.

Pin1 +12V

Pin 2 U25, pin 1 Vpp
Pin3 +5V
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6.10.8 J3 BAUD RATE

J3 isjumpered to select the baud rate from the
computer to the MPC, these two baud rates must be
the same (see Figure 6-17). The baud rate of the com-
puter can be found from the command line by request-
ing /b, /hor /? (see Section 6.10). To change jumper
J13: Power off the station. Move P3 to the proper
rate. Power on the station.

6.10.9 S2/S3 HSDB SETTINGS

These switches configure; the HSDB for RS-485
or single-ended 5V operation, indicate if the Summit
repeaters are connected to existing repeaters or only
Summit repeaters, and if the repeater isan end
repeater termination. Refer to Sections 2.9 and 7.5.8.

6.10.10 J4 EPROM MEMORY LOADING

Thisjumper selects EPROM memory loading for
LTR systems. The LTR settingispin 3to
pin 4.

6.10.11 J5 HSDB SPEED

J5 is jumpered to select the data bus speed. J5,
pins 2/3 select the LTR 12 MHz crystal.

6.10.12 J6 WATCHDOG

This jumper enables or disables the watchdog
timer for reset. Normal operating mode is P6 jumper-
ing J6, pins 2/3. Thisjumper should not be moved or
removed.

6.11 MAIN AUDIO CARD
6.11.1 INTRODUCTION

This control card stores the information required
to operate the routing of audio and data from the
inputs of the repeater to the outputs. Datais received
on the address bus from the MPC for the operations to
perform. The Audio/Data microprocessor and the
latches open and close gates to route a path for the
audio or data.
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Audio control functions for each repeater are per-
formed by the Main Processor in the MPC. The MPC
contains the software and maintains control over the
repeater viamicroprocessor U27. The audio/data
microprocessor passes received data to the main pro-
cessor, and it is given the programmable parameters
for the gates.

Information is exchanged between the cards in
the Controller Backplane viaadata bus and an address
bus. The address bus provides the link between the
main processor and the chip and the addresslatches on
the MAC. These latches control the octal latches that
select the audio and data gates. The databusisthe
link between the Main Processor and the Audio/Data
Processor on the MAC. The Main Processor controls
the data to the octal latches and opens and closes the
gates required to route audio/datain and out of the
repeater. The MAC aso contains:

* Theaudiointerface betweenthereceiver and exciter
and to the external connections.

* Thereceve audio filtering with de-emphasis.
* The squelch filter and detector.

* Slow decay timing circuit that controls a mute gate
on the main receive audio.

* A filter, DC restoration and dlicer circuitry for
detecting the subaudible data.

* Thefast squelch and datafed to the microprocessor
that decodes the data and uses the squelch lineas a
dataqualification signal.

® Transmit audio filter and limiter with pre-emphasis.

6.11.2 AUDIO/DATA MICROPROCESSOR
(U111)

This Audio/Data microprocessor ison the MAC
card and isused to decode LTR datareceived from the
mobiles. The LTR dataisappliedto U111, pin 8 (P1.7
input). When aword is successfully decoded the data
is then sent to U161 (Tx FIFO) and transmitted on the
databusin parallel to the main processor on the MPC.

When it istimeto transmit the CW |dentification,
the main processor on the MPC sends the identifica-
tion to U111 viathe data bus and U160 (Rx FIFO).
The CWID issent to the Tx Data Amplifier and Filter.
The output of the filter is summed with the transmit
audio and sent to the Exciter.

U111 also uses six octal latches to provide addi-
tional input and output lines. Latch U107/U108 pro-
vide outputs which allow U111 to control various
audio gates. These gates control the CWID, FSK data,
and receive/transmit audio signals.

Latch U106 provides outputs which allow U111
to route signal s to the Audio/Data Test Point by
switching gates on and off. U106 also provides
adjustment of the selected EEPOTS.

U155-U156 allow U111 to select the EEPOT to
adjust with chip select lines. These latches also pro-
vide routing of some audio/data signals through gates.

In addition, U111 controls the receive and trans-
mit audio gates, receiver squelch, several front-panel
indicators, and other functions. U111 encodesthe data
messages transmitted to mobiles monitoring that chan-
nel, and controls transmitter keying.

6.11.3 RECEIVE AUDIO

The Receive Wide Band Audio (RX WBAND)
signal from the Receiver isfed into the MAC on P100,
pin 27. Thisaudio signa includes; audio, LTR data,
and noise. The audio processing circuit provides fil-
tering and amplification of the audio signal beforeitis
routed to the outputs on the MAC card.

A low-pass filter consisting of U121A/B attenu-
ates frequencies above 3 kHz. This removes high-fre-
guency noise from the audio signal. From the filter
the signal is fed to amplifier U122A to increase the
level before the high-pass filter to preserve adequate
hum and noise ratio.

From the audio amplifier the signal isfed to a
high-pass filter consisting of U122B/C/D. Thisfilter
attenuates frequencies below 300 Hz which removes
data present in the wide band audio signal. Thesefil-
ters are configured to act like large inductors. The sig-
na isthen fed to U163A which provides 6 dB per
octave de-emphasis.
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Audio gates U113B/C/D permit noise squelch cir-
cuit, control logic, and audio switch to control gating
of the audio signal. The control signal from the noise
sguelch circuit is applied to U113B through U113D.
When a carrier is detected, thisinput is high and
U113B passesthe signal. Programming determines
the gating of audio. When audio is passed by U113B/
C and U114A, the audio can be routed through other
gates to various outputs (see Section 6.11.6).

6.11.4 RECEIVE SQUELCH CIRCUITRY

The receive wide band audio includes audio, data
and noise. The squelch circuit detects this noise to
determine receive signa strength. When no carrier or
aweak carrier isreceived, thereis alarge amount of
noise present. Conversely, when a strong carrier is
present, there is very little noise present.

U135A is a high-pass filter which attenuates fre-
quencies below approximately 30 kHz so that only
high-frequency noiseis passed. Thishoiseisampli-
fied by U135B and U123A. A level control adjusts
the gain of amplifier U135B. Thegain of U123A is
partialy set by athermistor to compensate for circuit
gain and noise level changes caused by temperature
variations.

The amplified noise is then applied to a bridge
rectifier. The difference between bridge rectifier out-
putsis applied to the inputs of U123B. The output of
U123B is positive-going pulses. These pulses are
applied to U123C whichisa Schmitt trigger. When
the input signal rises above the reference the output
goes low and causes the reference voltage to decrease
dightly adding hysteresis to the triggering level. This
hysteresis prevents intermittent squelching when the
receive signa strength is near the threshold level.

The output of U123C isapplied to U123D and
Logic Squelch to Audio/Data Gate U159B and audio/
data processor U111. Gate U159B routes the squelch
output to the Audio/Data Test Point J100. U123D
functions as atiming buffer. The output of U123D is
applied to Receive Squelch Active Gate U113D.
When this gate is closed, the squelch circuit controls
Normal Receive Gate U113B to block receive audio if
no signa is present.
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6.11.5 RECEIVE DATA CIRCUITRY

The receive wide band audio signal is the unfil-
tered output of discriminator U202 in the Receiver.
Therefore, this signal contains audio, LTR data, and
noise. A low-pass filter formed by U124A/B attenu-
ates frequencies above 150 Hz by 24 dB per octave so
that only the data frequencies are passed. From thefil-
ter the signal is fed to amplifier U125A. The gain of
U125A isadjusted by alevel control. The output of
U125A can be routed through Data To Audio/Date
Gate U159C and the Audio/Data Test Point J100.

DC restoration circuit converts the data signal
from AC floating near ground to adigital signal at lev-
elsof 0 and 4.5V. U125B/C provide the reference
voltage on the inverting input of comparator U125D.
Positive peak detector U125B handles the positive-
going peaks of the datasignal. Negative peak detector
U125C handles the negative-going peaks of the data
signal.

The voltage on non-inverting input to U125D is
midway between the positive- and negative-going
peaks. The datainput is on the non-inverting input of
U125D. When the data signal rises above the refer-
ence voltage, the output goes high. Conversely, when
the input voltage drops below the reference voltage,
the output goeslow. Thereceive datais then passed to
audio/data processor U111.

6.11.6 RECEIVE AUDIO PROCESSING

The receive audio signal isfed into the MAC on
P100, pin 27. When amobile-to-mobile call is
received, Repeat Gate U153C is enabled and the
receive audio signal isrouted through Transmit Option
Gate U158C to the input of the transmit audio buffer
U164B to be retransmitted. Repeat Gate U153C is
controlled by processor U111 through latch U107. A
logic 1 on the control input causes the signal to be
passed.

When the received audio must be routed to the
backplane (i.e. for other cards), Receive Voice Gate
U115B isenabled by processor U111/1atch U108 and
passes the audio signal to amplifier U120B. Receive
To Backplane (RX TO BP) U115C is enabled and
passes the amplified audio to the backplane.
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When the audio received must be routed to the
external speaker or speaker/microphone, Loca Audio
Mute Gate U114D is enabled by U111/Iatch U108.
Theaudiois passed to local audio output amplifier
U132. Thegain of U132 isadjusted by thelocal audio
volume control and on/off switch.

6.11.7 VOTER AUDIO

When used, the Receive audio from the voter
receiver comesinto the MAC on P100, pin 25. Ampli-
fier U120A setsthe gain of the signal and the output is
routed to Voter Audio Mute Gate U115A. The gateis
controlled by A/D processor U111/latch U108. If the
gate is enabled, the audio goesto the Receive Mute
Gate U113C and passes throughout the MAC Card.

6.11.8 COMPANDOR OPTION

The compandor option enhances the receive and
transmit audio when used in conjunction with the Tele-
phone Interface Card (TIC) in LTR systems.

Thefiltered Receive Audio passes through the
Receive Mute Gate U113C to the expander input on
A301, pin 1. The expand output of A301, pin 2 is cou-
pled to the audio outputs by U114C.

The TX-VOICE from P100, pin 32, passes
through TX Voice Gate U158A to the expander input
on A301, pin 5. The compressed output of A301, pin
4 is passed to the TX Audio Buffer.

6.11.9 TRANSMIT AUDIO

PTT switch (Q101/Q102) provides local micro-
phone Push-To-Talk (PTT) indication to U105. U105
then tells U111 viathe data bus that the local micro-
phone PTT has been activated.

U164A amplifies the microphone audio signal to
provide the correct input level to U164B. Local
Microphone Mute Gate U117C is controlled by A/D
processor U111/latch 106. The function of U117C is
to mute the local microphone audio when the local
microphone PTT switch ispressed. This prevents
interference if the microphone remains live when the
PTT switch is pressed.

Buffer U164B combines the microphone audio
signal from U164A with the audio signal from the
Repeat Gate U153C.

U127B/C form a high-pass filter that attenuates
frequencies below 300 Hz to prevent interference with
the LTR dataapplied at U129B. Pre-emphasisat 6 dB
per octave is provided by an RC combination before
the signal isfed to the Limiter U127D.

Limiter U127D and rectifiersform a precision
limiter which prevents over modulation caused by
high-level input signals. With normal input levels, the
output of abridge rectifier follows the input of the
bridge. When ahigh-level signal is applied to the
bridge, the bridge opens and the output of the bridgeis
limited to a specific level.

The output of the limiter passes to a composite 6-
pole splatter filter formed by U127A, U128D and
U128A separated by buffers U128B and U128C.

The output from U128A isfed to Norma Modu-
lation Mute Gate U118B that is controlled by A/D pro-
cessor U111/latch U106. When enabled, the gate
passes transmit audio to EEPOT U149. Ul149isan
electronically adjustable potentiometer that adjusts the
gain of transmit audio amplifier U129C. The gain of
U129C can only be adjusted through the software.
Therefore, acomputer must be attached to the MAC
card when levels are set.

The output of U129C isfed to summing amplifier
U129B where it is combined with LTR transmit data
and CWID when present. The gain of audio and data
are the same so unity gain is produced. The output
signal isfed to the TCXO where it frequency modu-
lates the transmit signal.

6.11.10 TRANSMIT AUDIO PROCESSING

Transmit voice from the backplane comesinto the
MAC on P100, pin 32. When used this signal passes
to the transmit voice amplifier U130A. The output
level of the amplifier is adjusted by alevel control.
The output of U130A is applied to another transmit
voice amplifier U130B and Transmit Voice Gate
U158A. U158A is controlled by A/D processor U111/
latch U107. When enabled, the gate passes the voice
to Transmit Option Gate U158C and on to the transmit
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audio buffer U164B. Transmit Voice amplifier U130B
is adjusted by aleve control. The output isfed to
Transmit Net Gate U153B. Gate U153B is controlled
by A/D processor U111/latch U155.

6.11.11 TRANSMIT DATA AND CWID PRO-
CESSING

The datasignal is produced by A/D processor
U111 on Transmit Data and Transmit Shape outpults.
The transmit shape output is nhormally the opposite
logic leve of the transmit data output when dataiis
transmitted. However, the bit before alogic transition
occurs, the transmit shape output is the same logic
level asthe transmit data output. Thisresultsin a
logic 1 levd that is slightly higher and alogic O that is
dightly lower. This pulse shaping minimizesinterfer-
ence between data bits when the data is filtered by the
low-pass filter.

The datafrom U111 isfed to buffer U126A and
Transmit Data Enable Gate U117B. Gate U117B is
controlled by A/D processor U111 directly. When
enabled this gate passes the datato EEPOT U151.
U151 isan electronically adjustable potentiometer that
adjusts the gain of transmit audio amplifier U126B.
The gain of U126B can only be adjusted through the
software. Therefore, a computer must be attached to
the MAC card. U126B provides the required signal
level at the output of the low-pass filter. A relatively
stable DC bias voltage for U126C/D is required
because these stages are DC coupled to the transmit
TCXO (see Section 6.2.2) and changesin bias voltage
can cause fluctuations in the transmit frequency.

U126C/D form alow-pass filter that attenuates
sguare-wave harmonics in the data signal above
150 Hz to prevent interference with the audio band.
From thisfilter the signal isfed to summing amplifier
U129B and combined with the transmit audio signal.
The output of U129B isfed to Transmit Modulation
Mute Gate U118D. Thisgateis controlled by A/D
processor U111/latch U106. When enabled, transmit
audio and data are passed to the Exciter modulation
input and the transmit TCXO.

When needed the External Modulation input on
P100, pin 11 isfed to External Modulation Mute Gate
U118C. Gate U118C iscontrolled by A/D processor
Ulll/latch U106. When enabled, this gate passes the
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modulation on pin 11 to the summing amplifier
U129B and gate U118D to the modulation input of the
Exciter.

The repeater on the lowest frequency channel in
each system must periodically transmit the station call
|etters as a continuous-wave identification encoded by
Morse Code. Thisidentification is programmed with
the Edit Parameters software.

The CWID output is controlled by A/D processor
Ulll/latch U107. This output isfed to CWID tone
generator U100B/A and turns the tone generator on
and off to create the Morse Code. From the tone gen-
erator the signal isfed to bandpass filter U129A. This
filter passes the 800 Hz fundamental present in the
signal. The output of thefilter isjumpered by P106
on J106, pins 2/3 and P107 on J106, pins 4/5 to the
summing amplifier and applied to gate U118D, and to
the modulation input of the Exciter.

The input and output connectors for the MAC are
defined asfollows.
6.11.12 P101 SIGNALING CONNECTOR

The signal interface connector P101 (64 pin) con-
nects the Address and Data buses and control linesto

the backplane connector. See Figures 6-18 and 6-19.

Pins 1-10
Pins 33-42

ADDRESS BUS

This provides a path between the MPC main pro-
cessor and the processor and memory of the MAC.
This bus retrieves information programmed into mem-
ory for the operation of the MAC.

Pins 11-14
Pins 43-46

DATA BUS

This data bus provides a means of transferring
datato and from the processor on the MAC with
peripheral devicesinthe MAC.

Pin 15 MREQ
A memory request line operates in conjunction

with the Read/Write lines. These provide the ability to
read from or write to the processor memory.
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Pin 16 MSTB

The memory strobe line is used for MAC proces-
sor Read/Write operations to external memory.

Pin 17-20 UNUSED
Pin 21 LPTT

The Logic Push-To-Talk is not used.
Pin 22-23 UNUSED

Pins 24/56 HSDB +/-

The High Speed Data Bus interconnects the
Viking VX repeaters. A 50 ohm termination is
required if Viking VX repeaters are used with exist-
ing repeaters and the interface.

Pins 25/57 UNUSED

Pin 26 TLADB

The Trunk Line Accounting Data Busis used for
telephone interconnect calls.

Pin27/59 -5V IN

Thisisthe-5V input to the MPC from the power
supply viathe Controller backplane.

Pins28-29 +5V IN
Pins 60-61

Thisisthe +5V input to the MPC from the power
supply viathe Controller backplane.

Pins30/62 +15V IN

Thisisthe +15V input to the MPC from the
power supply viathe Controller backplane.

Pins31-32 GROUND
Pins 63-64

Thisisthe ground connection to the MPC from
the power supply viathe Controller backplane.
Pin 47 READ

Read is used with the MREQ line to read data
from the processor and external memory.

Pin 48 WRITE

Writeis used with the MREQ line to write datato
the processor and external memory.

Pins49-55 UNUSED

Pin 58 VOTER DATA IN
Thisisused in aVoter system. Datafrom the
voter siteisinjected at this pin.

6.11.13 P100 EXTERNAL OUTPUTS

Connector P100 contains the audio and data out-
puts to the terminal block on the back of the Repeater
cabinet. These outputs are connected to other external
devices. Theinput and output connectors for the con-
nector are defined as follows.

Pins 1-6 UNUSED

Pin7 3.5V

Thisisthe 3.5V DC TCXO reference voltage
from the Exciter to the MAC.

Pin 8 TX DATA OUT

This output contains trunking signaling data and
CWID datawhen enabled at jumper J106 and used
with external optional equipment.

Pin 9 TX DATAIN

This input would normally contain trunking sig-
naling data, CWID data, and an externally summed in
signal. Thisinputisenabled at J106 and is used with
external optional equipment.

Pin 10 EXT REQ1

Thisinput provides for external requests from

optional equipment.
Pin 11 EXT MOD
Thisinput provides for external wide band modu-

lation of the Exciter with out any filtering. Thisinput
isnot used at thistime.
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Pins13-26 UNUSED

Pin 27 RX WB AUDIO

The Receive Wide Band Audio from the Receiver
audio demodulator through the RF Interface Board.
The typical amplitudeis 387 mV RMS (-6 dBm) and
2V DC with Standard TIA Test Modulation into the
receiver.

Pin 28 A DLEVEL

Thisisthe Audio/Data Levd output.

Pin 29 TXMOD

The output of this pinis produced by audio and
datainputs to the Repeater to produce the signals on
thispin. Thissignal goes through the RFIB and then
to the Exciter.

Pin 30 UNUSED
Pin 31 RX VOICE

Thisisreceive audio output connected to the
backplane.
Pin 32 TX VOICE

Thisistransmit audio input connected to the
repeat gate.

6.11.14 J100 A D LEVEL TEST POINT
Thistest point located on the front card edgeis
used during alignment to monitor audio and data.
6.11.15 J101 SPEAKER/MICROPHONE
Thisjack isused in conjunction with J102 when a
combination speaker/microphone is used during setup
and testing of the repeater.

6.11.16 J102 LOCAL MICROPHONE

Thisjack is used for a microphone to key the
Exciter and inject transmit audio.
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6.11.17 J103 GROUND

This jack provides a ground connection for the
MAC when monitoring the test paints.

6.11.18 J104 EXTERNAL SPEAKER

This provides an external speaker connection at
the repeater site for monitoring.

6.11.19 J105 WATCH DOG

J105 enables or disables the watchdog timer for
reset. Normal operating mode is P105 jumpering
J105, pins 2/3. Thisjumper should not be moved or
removed.

6.11.20 J106 TX DATA PATH

Jumpers P106/P107 connect J106, pins 1-2/3-4
for external options that require the Tx Data signal.
Normal operation connects J106, pins 2-3/4-5.

6.11.21 A301 COMPANDOR CONNECTIONS

EP101 Expand In
EP102 Expand Out
EP103 Ground
EP104 Compress Out
EP105 Compress IN
EP106 +5V

6.12 INTERFACE ALARM CARD

This card utilizes the information required to
operate the alarms designated in the programming of
the repeater. Datais received on the address bus from
the MPC for the; operation to perform, the processor
and external memory, open and close relays on the
outputs, and receive alarm indications on the inputs.
Thisinformation is either routed to external devices or
alarm outputs can be wired to alarm inputs (see Figure
4-10).

The Interface Alarm Card (IAC) contains 4-input
contacts and 4-output contacts. The 4- inputs can be
disabled, energized or de-energized. The 4-output
relays are dry contacts that have a 2A rating and can
be either normally open or normally closed.
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The electromechanical relay outputs are com-
prised of eight SPDT (normally open) relays. The
relays are all open at power-on. Datato therelay is
latched by awrite to the base address.

The lAC activates relays when alarm trigger
events occur. The IAC monitors for alarm activity in
the system and can set the various output relays as
defined by the user during programming. When an
external alarmisset it can be monitored from aremote
location. Refer to Section 4.3.3 for alarm program-
ming.

6.12.1 RELAY OUTPUTS

The alarm relay outputs are provided via atermi-
nal block on the back of the repeater (see Figures 6-13
and 6-14).

The alarm outputs are on the terminal block at the
rear of the repeater.

6.12.2 ISOLATED INPUTS

Theisolated alarm inputs are provided via ater-
minal block on the back of the repeater (see Figures 6-
13 and 6-14).

Theisolated inputs are driven by either AC or
DC signals. The active high inputs can be set by
switches to be polarity sensitive, non-polarity sensi-
tive or add aresistance in series to dissipate unused
power (see Figure 6-15).

The active low inputs can also be set for either
+5V or +15V operation when aground closureis
required to provide an active alarm.

Figure 6-13 41/0 J1 ALARM OUTPUTS

Figure 6-14 41/0 J2 ALARM OUTPUTS

Standard 12V/24V AC control transformer out-
puts can be accepted as well as DC voltages. This
input voltage range is 5-24V RMS. External resistors
connected in series may be used to extend the input
voltage range.

P500
ALARM + D=
'
'
'
' |

e

Q
z
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o e o~

2w N e

ai

ALARM -

Figure 6-15 S500-S503
6.12.3 ALARM INDICATORS

There are three forms of alarm indicators from
the repeater. Oneformisthetwo red LEDs and dis-
play combination on the MPC. Refer to Table 1-2 for
the combinations and definitions of the active alarms.

Another form is the output relay to the terminal
blocks at the rear of the repeater where outputs can be
wired to external devices or to alarm inputs.

Thethird form is the output relay and to transmit
a 15-character description of the alarm over-the-air to
aremote location. The description is sent in Morse
code with a transmit ID assigned during program-
ming. A transceiver programmed with this ID can
monitor the repeater and alert the system owner when
an alarm occurs.
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6.12.4 ALARM FUNCTIONS

The alarms can be configured in various modes
to alert the system owner to conditions and hazards
with the equipment and the repeater site facility. A
few of the possibilities are shown in Figure 6-16. In
this example the input alarm 2 of Repeater 1 is con-
nected to the door of the building, input alarm 3 of
Repeater 5 is connected to the fire alarm system, the
AC fail alarm (#16 see Table 1-2) is mapped to alarm
2 output so it can be transmitted (see Figure 4-10) and
the output alarm 1 of Repeater 1 is connected to the
input alarm 1 of Repeater 2 and so on until the output
alarm 1 isfed back to theinput alarm 1 of Repeater 1.
Then the RF Shutdown alarm (#32) is mapped for
alarm 1in each repeater. This configuration allows
Repeater 2 to give an alarm when Repeater 1 has an
RF Shutdown alarm output, etc.

The input alarms are given a 15-character
description during programming and a Transmit ID.
These are used when an input alarm is activated to
send a Morse code message consisting of the descrip-
tion over the air to a monitoring transceiver pro-
grammed with thisD.

TRANSCEIVER

AC FAIL
ALARM 2 IN
DOOR OPEN SECURITY DOOR

ALARM 1 IN

REPEATER 1
ALARMIOUT
ALARM 1IN o

REPEATER 2 ALARM 1 OUT
ALARM 1 IN o

REPEATER 3 ALARM 1.0UT
ALARM 1 IN o

REPEATER 4 ALARM 1 OUT
ALARM 1IN o
ALARM 1 OUT

REPEATER 5

SENSOR ACTIVE ALARM S IN SMOKE
DETECTOR

Figure 6-16 ALARM EXAMPLE
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There are 40 internal alarms that can be included
in the output alarm configuration (see Table 1-2).
These alarms can also be programmed to send an out-
put as shown in the cross reference screen of the alarm
configuration menu (see Figure 4-10). Among these
alarms are the thermal sense from the PA and the AC
fail alarm output on the terminal block at the rear of
the repeater to activate the battery backup.

6.12.5 P500 SIGNALING CONNECTOR

The input and output connectors for the IAC are
defined asfollows. The signal interface connector
P500 (64 pin) connects the Address and Data buses
and contral lines to the backplane connector. See Fig-
ure 6-20.

Pins1-4
Pins 33-36

ADDRESS BUS (A12-A19 Only)

This address bus provides a path between the
MPC main processor and the latches and multiplexers
of the lAC. This bus retrieves information pro-
grammed into the MPC memory for the operation of
the IAC.
Pins 5/37 ALARM 1IN +/ALARM 1IN -

Thisisan input received from a connection to an
external device as a specific aert condition.

Pins 6/38 ALARM 2IN +/ALARM 2IN -

Thisisan input received from a connection to an
external device as a specific aert condition.

Pins 7/39 ALARM 3IN +/ALARM 3IN -

Thisisan input received from a connection to an
external device as a specific condition.

Pins 8/40 ALARM 41N +/ALARM 41N -

Thisisan input received from a connection to an
external device as a specific aert condition.

Pin 9 SQUELCH ENABLE
Thisisan output to rear connector J1. It can be

configured for inverted output, nhon-inverted output or
logic controlled non-inverted output.
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Pin 10 EXTERNAL REQ 2

Thisisan input received from a connection to an
external device.

Pins11-14 DATA BUS
Pins 43-46

This data bus provides a means of transferring
datato and from the latches and multiplexers on the
IAC with peripheral devicesin the |AC.

Pin 15 MREQ

A memory request line operatesin conjunction
with the Read/Write lines. These lines read from or
write to the MPC processor memory.

Pins16/17 UNUSED
Pin 18 SYNCIN

Thisisan input received from a connection to an
external device.

Pins19/51 ALARM 10OUT +/ALARM 1 OUT -

Thisisan output to an external deviceto perform
a specific function.

Pins20/52 ALARM 20OUT +/ALARM 2 OUT -

Thisisan output to an external deviceto perform
aspecific function.

Pins21-23 UNUSED
Pins24/25 +15V ACCESSORY

This DC supply is an output to an external device
through rear connector J1.

Pins26/58 +15V FILTERED

This DC supply is an output to an external device
through rear connector J1.

Pins27/59 -5V IN

Thisisthe-5V input from the power supply via
the Controller backplane

Pins28-29 +5V IN
Pins 60-61

Thisisthe +5V input to the MPC from the power
supply viathe Controller backplane.

Pins30/62 +15V IN

Thisisthe +15V input to the MPC from the
power supply viathe Controller backplane.

Pins31-32 GROUND
Pins 63-64

Thisisthe ground connection to the MPC from
the power supply viathe Controller backplane.

Pins41-42 UNUSED

Pin 47 READ

Read is used with the MREQ line to read data
from the MPC processor and external memory.

Pin 48 WRITE

Writeis used with the MREQ line to write datato
the MPC processor and external memory.

Pins49-50 UNUSED
Pins53-55 UNUSED

Pin 56 THERMAL SENSOR

The Thermal Sensor monitorsthe PA temperature
and creates an alarm condition if the temperature
exceedsthe limit.
Pin 57 POWER SWITCH
Pin 57 turns the voltage from the power supply to

the Repeater on and off. This pin is connected to the
on/off toggle switch S508.

6.12.6 P501 EXTERNAL OUTPUTS

Connector P501 contains data and control outputs
to the terminal block on the back of the Repeater cabi-
net. These outputs are connected to other external
devices.
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The input and output connectors for the connec-
tor are defined as follows.

Pins1/17 ALARM 30OUT +/ALARM 3 OUT -
Pins2/18 ALARM 4 OUT +/ALARM 4 OUT -

These are outputs to external devicesto perform
aspecific function.

Pin 3 RX WBAND

Receive Wide Band Audio from the Receiver
audio demodulator through the RF Interface Board.
Thetypical amplitudeis 387 mV RMS (-6 dBm) and
2V DC with Standard TIA Test Modulation into the
receiver.

Pins4-6 UNUSED

Pin 7 EXTOUT 1
Thisisan external output to rear connector J1.
Pin 8 RF CLOCK

The clock will control the synthesizer chips and
power control circuit when loading. ThispinisaTTL
input from the Controller.

Pin9 AC FAIL IN

Thisinput from the AC supply is used by the AC
fail output to indicate that the AC has been inter-
rupted.

Pin 10 SYN CSRX

Thisisthe chip select pin for the main receiver
synthesizer chip. Thischip isthe same part asused in
the Exciter. A low loads the synthesi zer.

Pin 11 UNUSED

Pin 12 RFMUX 1INH

The Multiplexer-1 Inhibit (U105, pin 6) isa
CMOS input from the Controller that inhibits (dis-
ables) the Multiplexer-1 output with alogic high.
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Pin 13 RFMUX 2 INH

The Multiplexer-2 Inhibit (U106, pin 6) isa
CMOS input from the Controller that inhibits (dis-
ables) the Multiplexer-2 output with alogic high.
Pin 14 RFMUX 3INH

The Multiplexer-3 Inhibit (U104, pin 6) isa
CMOS input from the Controller that inhibits (dis-
ables) the output from the RF 3 Multiplexer with a
logic high.
Pin 15 PC STR

The Power Control Strobe is normally low until
after the power control datais shifted into the power
control register. Then the strobe line goes high and
back to low. The clock or data lines cannot be
changed until after the strobeis set.
Pin 16 HSCSEX

Thisisthe Exciter high stability synthesizer chip
select. A low enables loading the high stability syn-
thesizer loop. Thispinisonly used on high stability
equipped units.

Pins19-21 UNUSED

Pin 22 BUF RX WBAND

Thisis buffered Receive Wide Band Audio from
the receiver audio demodulator through the RF Inter-
face Board. Thetypical amplitudeis 387 mV RMS (-
6 dBm) and 5V DC with Standard TIA Test Modula-
tion into the receiver. Thisisan output to the rear
connector J1.
Pin 23 AC FAIL OUT

Thisisan indication that the AC power has been
interrupted.

Pin 24 UNUSED

Pin 25 HSCSRX

Thisisthereceiver high stability synthesizer chip
select. A low enables loading the high stability syn-
thesizer loop. Thispinisonly used on high stability
equipped units.
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Pin 26 SYN CSEX

Pin 26 is the exciter main Synthesizer Chip
Select that alows input of datato U403 when the line
ispulled to logic low.

Pin 27 UNUSED

Pin 28 A DLEVEL

20 lines (of the possible 24) of RF functions sam-
pled are multiplexed to the Controller through this pin
using three multiplex chips.
Pin 29 RF DATA A

Data A (U105, pin 11) isthe least significant bit
(LSB) in the 3 multiplex chipslocated on the RFIB.
Thispinisa CMOS input from the Controller requir-
ing alogic high for activation.
Pin 30 RF DATA B

DataB (U105, pin 10) is the middle significant
bit in the 3 multiplex chipslocated on the RFIB. This
pinisaCMOS input from the Controller requiring a
logic high for activation.
Pin 31 RF DATA C

Data C (U105, pin 9) isthe most significant bit
(MSB) in the 3 multiplex chips located on the RFIB.

This pinisa CMOS input from the Controller requir-
ing alogic high for activation.

Pin 32 RF DATA

Thisisadatapinwith TTL levels from the Con-
troller which has the dual role of loading the synthe-
sizer chips and adjusting the power control D/A lines
for proper output power. Up to four synthesizer chips
and a shift-register could be connected to this pin.

6.12.7 J500 A D LEVEL TEST POINT

20 lines (of the possible 24) of RF functions sam-
pled are multiplexed to the Controller through this pin
using three multiplex chips.
6.12.8 J501 GROUND

J501 isan IAC ground reference for test points.
6.12.9 J502 +15V

J502 is avoltage test point.

6.12.10 POWER SWITCH

S508 turns the power supply DC voltage on and
off from the front of the IAC.

6.12.11 J505 SQUELCH ENABLE OUTPUT

P505 jumpers J505, pins 1/2 to configure the
squelch enable output for an inverted output. P505
jumpers J505, pins 2/3 to configure the squelch enable
output for a non-inverted output. P505 jumpers J505,
pins 3/4 to configure the squelch enable output for a
non-inverted output under the control of U503.

May 2000
Part No. 001-2008-204



CIRCUIT DESCRIPTION

May 2000
Part No. 001-2008-204 6-42



ADDRESS BUS (19:0)

P EPROM
AO-ALO <
BV LED DRIVER P A0-AL4
/N: E
7
& MAIN MICROPROCESSOR u1s
N/ P00 FLASH MEMORY
Y Vs -
(® P Do- w
> PO1 vl ke P D0-D7 l—
f—<5' u1s po2 A0-A19 |« | A0-A16 G RAM
< > S
>l PO3
PO4
@ POS | A0-A12
READY
LPTT |U30A/U31AI—>| Q2/Q3 |—>| ull |—> DATA BUS (7:0) AN %
u27 TOUT > U25  DQO-DQ7 |« P D0-D7
DS1 DISPLAY DRIVER Flasn <1 T u2s
Vpp
| —
[ A DMARQO EPROM (| .sv . _ 00
‘ | B DMAAKO RESET S S— — ALS A o11 CE
— Uz ¢ Tco _ _
‘ ‘ D DMARQL D0-D7 |« A7 B Dl WE
A18 c us
BALANCED Rx/Tx
X1 A19 o
IRDB- DE INT POLL “ o
U224 D1 = omm U20A [, —
z o15
RIDB+ R RxD1 __
X2 013
SWITCH TXD TXDO T
SWITCH RxD RxDO PTL
G2B
READ PTO ALS A
RW
PO6 Ald B
MREQ READY b AlS c ua i
WRITE
PT2 TOUTpb——— A
MREQ _
INTPO _INTP1_MSTB YO
READ READ
WRITE WRITE
MSTB
UART
RD  WR
Y RxRDY
TXE
DO-D7 il -1 D0-D7
u22 L I
J1 TX FIFO PROCESSOR TO PROCESSOR COMMUNICATION FIFOs uzc I | U7A
MODEM DCD 4 >
| el
| MR DIR S1 DOR SO
I ADDRESS BUS (7:0) —
COMPUTER Tx 2 uleb RxD =y DO-D7 AO-A7 | G P A0-A7 DE
| U9 u10 P
— — <
| DE MR
COMPUTERRX 3 u16C TXD DIR s1
} MPC DOR_SO
1> PROGRAMMING PORT
uzB ueD
u2 CLOCK Cs
u7B U2A
I — BAUD RATE
v3 cP 33
76800, 13
38400 oy 3>—d o RST
u21 19200 g 5 ™
9600 (g 75
| 4800 o RC
| 2400 35 11>
——20—<1s 13— LOWER
=== T ADDRESS RAM EEPROM ADDRESS LATCH
j RST P11 P37 P36 SELECT Y2 Vi oF e
A13
P1-0 —»' A AB-A12 | 1 A8-AL3 AO-A7 | P A0-A7 D0-D7 |«
DO-D7 U1 u14
U13 P12 Ald B u3 3| A0-A7 us
us2B NV,
—»| O A8-AL5 | AlS c Yo cst  poD7 | 31 00-D7
DE uU16B P13 Id Y _
YO-Y3[—> HSDB- «———{B ‘—|_,‘7 OF CEN
u23 ‘I‘
HSDB + «———————— A PSEN
DE
P3-1 ALE
>—| u30 I—-l U3l I I U2F i R
IUZF/USlB I ADDRESS/DATA BUS (8:15) ADDRESS BUS (7:0)
| P3-0
L—»l0E
HIGH-SPEED DATA BUS
U32A MICROPROCESSOR
Y0-Y3

May 1998 MPC BLOCK DIAGRAM FOL DOU T
6-43 Part No. 001-2008-203 FIGURE 6-17



P101

AO-A19

ADDRESS LATCHES

-«

MREQ 15

A16-A19
M

>

U103

A12-A15
e

o

U133

D1

Gl

G2

MSTB 16

U101E

U108

GATE LATCHES

D1-D8

CLK

[ U113C RX MUTE

[—— U114A RX OPTION

|—— U115B RX VOICE

|—— U116B RX AUDIO

[—— U116A FSKTO AUDIO

RXFIFO

MPC LATCH

u154B

TX FIFO

EXT REQ

100
1

LOCAL MIC PTT

Q102

D1

DATA BUS (7:0)

U107

- [T =

RX FIFO

U101F

<

TXFIFO

S1

D0-D7 i

VOTER DATA IN 58

»
P D0-D7

DIR

uU154D

u101C

ACCRESS BUS (15:8)

AO-AT

DIR

U160

S0

D0-D7 [l

U161 MR

AO-A7 |t

|

+15V 30

+15V 62

+9V REG

U162D
Bl

uU17-1 U119

RESET

AUDIO/DATA

MICROPROCESSOR

A8-A15

I 3

B

ADDRESS SELECT

AO-AT

U104

Q0-Q7

LOWER ADDRESS LATCH

EPROM

CTN

AADDRESS/DATA BUS (7:0)

| D0-D7

U112

AB-AL4

AO-A7

U159B-8 LOGIC SQUELCH

U125D-14 RX DATA

U126A-3 TX DATA

U126A-3 TX SHAPE

U117B-8 TX DATA EN

MAY 1998

Part No. 001-2008-203

| D1-08

f—— U153C REPEAT

[—— U153D TxS TO FSK

—— U116D TxATO FSK

—— U159C DATATO AD

[—— U116C Tx AUDIO

|—— U158A TxVOICE

|—— U153A DATA LEVEL TEST

|—— U100B CWID CONTROL

U106

-1 D1-D8

CLK

—— U159A LEVEL DETECT

|—— U158C Tx OPTION

[—— U117C LOCAL MIC MUTE

|—— U118D Tx MOD MUTE

[— U151-U149 INC

—— U151-U149 UID

U156

1 D1-08

[—— Cso

——cst

—— cs2

[——Cs3

[—— WO 125

—— css

—— cs6

[—— WO 126

U155

P D1-D8

CLK

—— U153B Tx NET

[ U115D Rx NET

[—— Cs10

—— cs11

[—— U149 Cs12

[—— WO 127

—— U151 Cs14

—— csis

U157

| 01-08

—— U117A Tx INTERCOM

—— U113D Rx SQ ACTIVE

—— U159B LOGIC SQAD

[— U159D TxMOD AD

—— U113B NORMAL Rx

—— wo 118

—— wo 117

[—— WO 116

MAC LOGIC BLOCK DIAGRAM

FIGURE
6-44

6-18

|—— U115A VOTER AUDIO MUTE

|—— U114D LOCAL AUDIO MUTE

[ U115C RX VOICE TO BACKPLANE

|—— U118C EXTERNAL MOD MUTE

|—— U118B NORMAL MOD MUTE



Rx VOICE LOCAL AUDIO
A OUTRUT AMPLIFIFR 3104
U114D U132 | EXTERNAL SPEAKER
Jio1
u108 L |» SPEAKERMIC
RX VOICE
P100 VOTER AUDIO VOTER AUDIO 70 BACKPLANE
} AMPLIFIER MUTE Rx VOICE VOICE GATE P100
VOTER AUDIO 25 } I U120A I I U115A I uU115B u120B uU115C I > 31 RxVOICE
I I
I T T |
I
| Ui0s U108 |
U108 I
} Rx NET FSK AMPLIFIER I
I LOW-PASS FILTER Rx AUDIO HIGH-PASS FILTER DE-EMPHASIS NORMAL RX RX MUTE RX OPTION !
} < 3kHz AMPLIFIER >300 Hz GATE GATE GATE REPEAT U115D u165B }
GATE
I I
RxWB AUDIO 27 ; IUlZlA/BI I U122A I I U122B/C/D I I U163A I I U113B I I u113C I I U114A I U153C }
I I I T U155 }
I
| +1.25V U157 —>| I
i uU163B U108 U107 BUFFER }
I
I u1s7 U113D |RxACTIVE RX AUDIO MAIN AUDIO U166B L 5 14 Rx AUDIO -
| GATE RX OPTION GATE. AMPLIFIER ] MAIN AUDIO
i HIGH-PASS FILTER NOISE NOISE SCHMITT TIMING BUFFER | | | — | o Swiror
! ,—l ui14cC I 1 ulieB | rl U166A } 13 Rx AUDIO +
} U135A u135B U123A uU123B u123C | ’ 1 uU123D | |
I e
1
| LOGIC SQ AD 1 !
I
| o SECONDARY e /J7_:/ } |
| FSK TO AUDIO U131B L 2 RxS -
| GATE AUDIO AMPLIFIER ! e } SECONDARY AUDIO
‘ U116B I 2 [ U131A | 1 ! Ly 1 pgs TOSWITCH
} Rx DATA Rx DATA DC U157 A301 | I I : | }
} FILTER AMPLIFIER RESTORATION COMPANDING T : } }
| U124A/B U125A U125B/C U125D ULLL Rx DATA OPTION 108 | w |
I DATATO A-D FSK AMPLIFIER I ! |
| GATE ™ I | }
I o ] |
| u159C TxouT ™0 o : ! \
I ! I |
I I
| U109 | ! |
I | ! P101 |
! il ! 1 ! 23 SWITCH Tx DATA |
I T T X !
I > | | | !
T™*S- 4 | | I i RS-232 |
| TX AUDIO TXS TO FSK | ! | I
| AMPLIFIER GATE I | I
seconpary AU | - U0 R® ] i 1> 22 SWITCH Rx DATA |
FROM SWITCH ! i U153D | RxIN | ! |
I I | !
| T | ! I
XS+ 3 ﬂiq»—, Uo7 DATALEVEL : } }
| | |
[ U153A i ! !
| i ! I
I | ! I
I | ! I
I U107 | ! !
I t
} s 100 A-D LEVEL }
} T AUDIO Tx OPTION LEVEL DETECT TEST POINT }
i AMPLIFIER |
TxA+ 15 u1s8C U159A +» 28 A-D LEVEL
| HIGH PASS FITLER TATOESK T TRODAD |
MAIN AUDIO ! !
FROMSWITCH | | U167A I_’|U167B/C |—'| U167D l——PI U116D o106 U159D !
| Tx DATA AMPLIFIER |
‘ T w
I
TXA- 16 Tx AUDIO U106 INC —
u107 U157 |
| TxOPTION U151 le— u1ss cs14 I
} U116C U106 UD —>] }
| Tx SHAPE U111 !
TX OPTION
| GATE Tx DATA ENABLE Tx DATA FILTER |
| U107 |
} u126B I— ui2eC u126D }
I I
} Tx DATA U111 CWID TONE CWID FILTER }
| U111 I
I I
I I
| i
I
Tx VOICE Tx VOICE J106 |
} AMPLIFIER GATE U158 T > 8 TXDouT
I -+ I
TXVOICE 32 —— [ Utsoa |——{ u1ssa | Poe (1 \
I L | I | L9 TxDIN
pro7 (| T
L I
U107 Tx INTERCOM SUMMING Tx MOD MUTE }
TX AUDIO AMPLIFIER |
—H 29 Tx MOD
U106 INC —>
U149 [«—— U155 CS12
U106 UID —>
il SPLATTER FILTER U108
LOCAL MIC MUTE TXAUDIO  HIGH-PASS FILTER NORMAL MOD MUTE EXTERNAL MOD MUTE
o2 GATE BUFFER 2300 Hz LIMITER LPF BUFFERS LPF GATE
LOCAL MIC PTT u117cC |——>| u164B |—>|U127B/C|—b| u127D |—>| U127A |—>|U128BIC|—P|U128D/A|—>| u118B li u129C u118C
U106 U106 U106

6-45

U105 LOCAL MIC PTT

May 1998

Part No. 001-2008-203

MAC AUDIO BLOCK DIAGRAM
FIGURE 6-19

FOL DOU T



I
P500 ! !
pa— ALARM INPUTS I ! [
I I
| I
RF INTERFACE T <+15V> |
! P501 CR507 |
i | U520 Cheos | !
: QL |———> RFMUX 1 INH - | : |
| DATA BUS (7:0) Q2 |———+> RFMUX 2 INH ”l;H | :
DO-D7 | ${ D0-D7 Q3 —1—» RF MUX 3 INH L. |
| <
IAC ADDRESSING LED CONTROL +5V Q4 [———> PCSTR <«
: - MISC INPUTS US0S s > HSCSEX |
: ALB ) A Q0 e Q6 |——> STNCS EX <t
! — 21; B uso1 P D0-D7 QL N % Q7[> HSCSRX | s501__ |
! Ayl Us1g @ U508 @ QLQs o BT sTNCSRX _:_e\_i_@ |
: i 93 CLK 3431 Yo ustr i : wo 1 : i (+15v) l
’ t® _ > T +15V |
A13-A19 <€ : . . Q6 | {© —» oC D2 |« : AC FAIL IN U510 giggg _:_a | :
| — D8 |— ! . | | |
| LVEN N Gl o7 D1 ! I |
I LYEN 02 1 : D1 | /7|;:j_ __ JI |
| Al5 us00 — | |
: @ 05 | D2 <+
MREQ <«— G2 o7 } » oC :
| = | us21 [ A
| _ oI I I
! ot Us07D ’ > : > 0108 U513C |« J508 !
THERMAL _ | J500 v : 03 r:_) :
SENSOR ¥ CLK I !
| Q1 |——> RFDATAA D4 [« 502
| X Q2 f|——1» RFDATAB == :
' ol Do-D7 Q3f— 1> rrpaTAC —,—o\—IL@ |
READ : » RD INTR Q4 ——+» RFDATA : | :
I U506 US04 s |—1» recik | | ¢asvy |
WRITE ! WR DO-D7 [« Q6 [——+» ACFAIL OUT U511 crout —= ' !
I o Q8 Q7 —l» wo 2 - | : |
VI ke ANALOG LEVEL DETECTOR T : i ! :
/;E | R — |
e I I
rssio —»| U509A || U509B || U507B » US08E | > EXTREOL -
I 3504 |
UEI:;QIN — | [Us138 e , |
£J507A | ADLEVEL |_:_ D !
>
! $503 |
i 7 |
= | e
P D1-D8 : R i : i (+15V) :
. Q3 [ Q502 | K502 > * ALARM 3 OUT U512 oL — |
Armzout T ] K501 Je—{ Q501 fe—a2 I I 3 b ! : !
aarM1ouT * ] K500 Je—] Q500 Je—{o1 * 1 Q503 j—{ K503 > AT /;:_a |
i | === I
us03 ’—H U514A ] U514B |——>  BUFRxWBAND «
I
I
< : RX WBAND INVERTED CJSIOS { Q504 ] }
Q7 . 4 :
: Q505

MAY 1998

NON-INVERTED

U503 CONTROL
NON-INVERTED

—

Part No. 001-2008-203

IAC BLOCK DIGARM

FIGURE 6-20
6-46

ALARM 1IN

.

> ALARM 2 IN

EXT REQ 2

ALARM 3 IN

ALARM 4 IN

SQUELCH EN





