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SCT1500 TRANSMITTER MANUAL

SECTION 1.0 INTRODUCTION

We would Tike to take this opportunity to thank you for becomming
one of the discerning businesses or agencies to purchase the
Spectrum Communications SCT1500 Digital/Analog Paging Transmitter.
This instrument represents a state of the art achijevement, and
embodies thousands of hours of engineering time. Our company is
dedicated to the development of very high quality products manu-
factured with the finest quality components and workmanship. The
components are carefully selected and derated for many years of
trouble-free operation. The unit is 100% solid-state and is de-
signed for continuous duty, unattended service. The SCT1500 is a
self-contained rack mount transmitter and power supply. It in-
cludes front panel metering of critical voltages and currents to
facilitate routine maintenance and troubleshooting. Provision is
made on the exciter for automatic switchover to emergency battery
operation in the event ofa power Tine failure. For the 100 Watt

y unit, a 'battery backup' option is available for the SCP30 Power
I Supply. (If you use the battery backup feature on the Exciter,
but not on the SCA100 Power Amplifier's power supply (SCP30), and
b AC power fails, the transmitter will stay on the air with the

| exciter's low power output.) Audio, FSK, and Transmit Key inputs
are connected through barrier strips on the rear of the unit.
There is also a front panel Transmit Key switch for test purposes.

SECTION 2.0 UNPACKING
" Carefully unpack the transmitter and save the packing material.

; In case of damage - be sure to notify the delivering carrier at

: once. All shipments are insured for full value, and damages are

| the responsibility of the freight common carrier. Our equipment
is carefully packed and shipped in perfect condition, and our
responsibility for damage ends when the carton is delivered to the
| carrier.

SECTION 3.0 OPERATING INSTRUCTIONS AND CONTROLS

I 3.1 Connect the 50 ohm antenna cable to the RF Output connector on the
rear of the transmitter housing. Plug the line cord into a 115V
50-60Hz outlet, (or 220V 50-60Hz if the unit is so wired.)

Forn propen opernation, Load VSWR should not exceed 1.5:1 and should
never be allowed Lo exceed 2:1 for prolonged pendlods - L.e. more
I‘ than one minute.

Aften the AC powen Ls enengized, all of Lthe meten neadings should
b be Logged forn futurne reference. The readings can be extremely
| helpful 4in the future for maintenance or trouble-shooting tests.




3.2

3.3

3.1

3.4

4.1

FRONT PANEL CONTROLS, INDICATORS, ETC.

The front panel contains two indicating pushbutton switches, a
meter and rotary meter selector switch, a monitor jack and an
AC line fuse. The Transmit and AC Power switches are latching
push on/push off types.

AC POWER SWITCH: The AC power control switches the AC line on
and off. Note that this switch does not control the auxiliary
DC power (emergency battery). If a battery is connected, turn-
ing off the power switch will automatically switch to battery
operation. Be sure to disconnect the battery before doing any
work on the transmitter or Teaving the unit off for extended
periods. (Light indicates AC power on.)

AC LINE (FUSE): 3A (Type AGC, fast blow) fuse for 120 OR 220VAC
30-40W units; 4A for 60-75W units; 1.5A for 2-15W units.
IMPORTANT!! - DO NOT USE LARGER VALUE OR_"SLOW-BLOW“ FUSES!

900MHz units all use a 4A fuse.

TRANSMIT SWITCH: The Transmit switch is used to key the
carrier from the front panel. The indicator Tight is operated
by the switched B+ Tine in the exciter. It will light when-
ever the carrier is on, if keyed either by the front panel
switch or the rear panel PTT/Transmit Key terminal.

METERING: The meter will read Power Supply Voltages,
Transmitter Currents and Audio Voltage Level to the FM Analog
Modulator. The parameter to be indicated is selected by a
rotary switch just below the meter.

MONITOR JACK: Allows monitoring of the tone or voice audio that

is being transmitted with a high impedance headset or other
audio test/monitor equipment (such as a scope).

INTERFACE INFORMATION & REAR PANEL CONNECTIONS (SEE FIGURE 1)

The RF Output connector, 12VDC Battery Input and Fuse, and
Analog & FSK Input Terminals are located on the rear panels of
the unit. See Figure 3 for terminal block connections and other
interface information.

INTERFACE TO THE TERMINAL, OR RADIO OR WIRELINE LINK
FSK and RTS INPUTS: Interface/Hookup & Operation is very

straight forward. The FSK (Digital Data Input) and RTS
("Request to Send" Digital Data) Inputs are very versatile and
will respond to TTL, CMOS, or RS232 levels. That is, these
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4.2

4.3

3.5

3.6

inputs will respond properly to a Digital 'High' of +5 to +12V;
and a Digital 'Low' of -12 to +1.5V, (OV nom). The Transmitter
is switched from Analog to Digital Mode via a single wire con-
nection to the RTS terminal. [High=Digital Mode; Low or
‘open'=Analog Mode.] Modes may be switched at any time without
any “lockup" problem which may be found in other make units.
Switching is accomplished in milliseconds. For the FSK Data

. Input: High=high frequency shift. Low=low frequency shift.

TX KEY: Ground this terminal to transmit. (The relay contacts

or transistor switch used to ‘'key' this line must "sink" to

ground approx. 2mA. Note: this point must be allowed to float
High in standby mode [to +13VDC] in order to turn off the
transmitter.)

TONE & VOICE AUDIQ INPUTS: Separate Audio Inputs are provided

for Tone and Voice. (Both High Impedance Unbalanced, and 600ohm
Balanced for each.) The Tone Inputs are not preemphasized.

The Voice Inputs are preemphasized. Separate level adjust trim
pots are provided for each of the four inputs. For their loca-
tion, see the AFM-65 AF Mixer & Metering Board layout drawing.
Balanced 600ohm Tines are recommended for audio cables over 10

feet in length. '

AUDIO INPUT LEVEL ADJUSTMENTS

See Paragraph 6.3.1 for details on setting the Audio Input
levels.

EXTERNAL DC INPUT - EMERGENCY “BATTERY BACKUP” POWER (SEE FIGURE 1)

(Red & Black Binding Posts on Exciter.) This DC input is pro-
vided so that the transmitter can be operated on an external
source of DC power, such as a high capacity battery, should
there be a failure in AC line power. Assuming a 12V battery
is connected to the terminals, when the built-in AC power sup-
ply's output voltage drops below 11V, the battery current con-
ducts through a power diode to power the transmitter until AC
current is restored. The switching action is instantaneous,
reliable, and 100% solid state - no manual switches or relays
are required.

When the transmitter is operating normally on its built-in AC
power supply, about 100-180mA of current is delivered to the
battery as a trickle charge. Note: This is not enough to

charge a discharged battery - only enough to "float" a fully
charged battery and prevent self-discharge. When the battery is
discharged, it must be disconnected and charged from a standard
heavy duty battery charger.
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The Red terminal is the +12VDC input. Black is the ground or

- terminal. The input is fused with an 8A fuse. (15A for 40W
exciters.) If the 12V leads are reversed, the reverse voltage
protection diode will conduct very heavily and blow the fuse -
thus protecting the unit from damage. When operating on battery
power, the exciter will draw about 4-8 amps of current while
transmitting. At lTeast a 70 Amp-Hour battery is recommended.
Keep the battery leads as short as possible (6 feet maximum)

and use at Least #12 wire (#8 or #10 preferred).

For 100 watt transmitters using the SCP30 Power Supply to
operate the SCA100 P.A.: if the battery backup option on the
SCP30 is used, the same general notes given above apply except
that the current draw is much higher. Therefore, at Least 150
Amp-hrs. of 12V battery capacity is recommended. DC Teads
should be under 5 ft. and #8 or 10 wire.

In normal operation, the battery voltage must not exceed 13.0V0C,

or there could be damage to the power supply. If it is desired

to run the transmitter sinictly on external DC Power, disconnect
the AC line cord, and in this case only, the external DC voltage
may be as high as 14.6V.

MOUNTING/COOLING IMPORTANT!! < u—

This unit is designed for mounting in a standard 19" rack/cab-
inet. For Proper COOLING, the heat sinks and fans MUST all have
at least 3" of OPEN SPACE above, below, and behind them - (for
sufficient air circulation)!! BE SURE to allow for this in
your cabinet! Very Important for longest service life and
reliability! DO NOT Transmit for more than 20 minutes with the
unit sitting flat on a bench or shelf, or with the heat sinks up
against a wall, etc.! (Unless the unit is elevated appx. 3"

at the rear.) For bench testing 900 MHz units, be sure to
prop-up the bottom fan at least 1-2".

DO NOT MOUNT the unit in a small "Hot Box"! Cabinets should
be at least 3-4' high, and have many louvers for good air
circulation (in and out) - preferably with top & bottom louvers
on the sides and rear door. [A Grilled Cabinet Top is highly
recommended to allow Hot Air to Escape.] If the cabinet is
filled with equipment, or for high power transmitters of 150W
or more, it is recommended that 1 or 2 fans be mounted on the
side or rear of the cabinet (on the lower half), to force cool
air into the cabinet. Remember - Hot Air will Rise to the top
of the cabinet, where it should exit via louvers or a grilled
top (best).
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SECTION 4.0 SPECIFICATIONS

FREQUENCY RANGE

RF OUTPUT POWER
SPECIFY

R‘F OUTPUT IMPEDANCE
MODULATION
EMISSION

AUDIO DEVIATION

AUDIO FREQUENCY RESPONSE

AUDIO DISTORTION
AUDIO INPUT LEVEL
AUDIO INPUT IMPEDANCE

DIGITAL INPUT
DIGITAL DEVIATION

ANALOG/DIGITAL
SWITCHOVER TIME

SPURIOUS EMISSIONS
HARMONICS

FREQUENCY STABILITY
(-30 to +60°C)

FM HUM & NOISE
OPERATING TEMP. RANGE
HIGH VSWR

RF CONNECTOR
POWER REQUIREMENTS

DIMENSIONS

WEIGHT

SCT1500 SERIES TRANSMITTERS

VHF:136-174,66-88 MHz | UHF: 406-512 MHz 806-960 MHz

‘ 40,100,200W

150, 75, 30, 15 or 2W nom. 100, 40, 10 or 2W nom. ~ 1-15W

(5 or 30W @ 66 - 88 MHz) (80-90, 32, 8 or 1.5W Variable
nom. above 470 MHz)

50 ohms; 1.8:1 VSWR max.

Direct FM; and NRZ FSK for Digital Modes 16F9Y & 16F9
Analog: 15F2, 16F3. Digital: 16F9, 16F9Y

+5KHz Std. Adjustable. Built-in Limiter/Filter.

To 3000 Hz. (6dB/octave preemphasis per EIA on Voice Input.
No preemphasis on Tone Input)

.<2% typ.

600 (2 BAL: -20dBm to +10dBm. Hi Z: 40mV to 2V rms.

600 ohms balanced, and 10K ohms nom. unbalanced.
Separate Inputs for Tone, Voice & Digital.

TTL, CMOS and RS-232 compatible
+4.5 KHz std. Adjustable up to £5KHz.

<10 milliseconds
-75dB nom.

—-66dB min. Multi-section lowpass filter built-in. (-58dB nom. on 900
MHz unit.) Optional VHF filter, for -80dB min. harmonics.

Digital/Analog Units: £0.0001% nom.
Analog Only Units: £0.0002% max. (£0.0001% typ.)

-55dB typ.
-30to +60°C

2-40W: Ballasted emitter power transistors withstand up to
20:1 VSWR for up to 1 min. without damage.
100 & 150W: Automatic P.A. “bypass” in case of high VSWR.
Auto. 2X reset.

VHF: SO239 UHF: Type N

117/230VAC, 50 - 60 Hz. (Transformer pri. taps
available @ £10%.)
Or,12.6 - 14VDC. (13.8 VDC nom.)

100 & 150W Units: 22 x 22 x 48"H.
2-75W Xmtr./Exciter only: 19”"W (Rk. mount) x 7"H x 14"'D.

100 & 150W Units: 225 Ibs. net (less front door).
10-75W Xmtr./Exciter only: 22 Ibs. typ. net 30 Ibs. Packed.



4.2 CRYSTAL SPECIFICATIONS

Transmit Frequency

806-960MHz Xtal. Ffreq. = TX Freq. (MHz)
54

Fundamental mode, parallel resonant, 32pF Load Cap., Rs less than
25 ohms. Calibration Tolerance: 0.001% @ 65°C. Temp.
Tolerance: *0.0005% from +40 to +90°C. HC-18/U case.

Crystals Must be baked and temperature cycled for at least 6

days before shipment.

SECTION 5.0 THEORY OF OPERATION
5.1 TRANSMITTER

5.1.1 Modulating audio is coupled into the amplifier/clipper
through _ capacitor C201 and the audio input
Tevel control R201. The audio is clipped by this stage to
1imit the output deviation to *5KHz. The clipped audio is
then coupled to an active low pass filter to Timit the maxi-
mum audio frequency response to 3KHz. The output of the fil-
ter is connected to the deviation control R212. The audio is
then passed to the 0S-20 unit.

The 18MHz output from the 0S-20 drives a very tightly
shielded and filtered frequency tripler unit which is mounted
on the exciter board. The output of the tripler (at 50MHz) is
applied to a buffer stage and then to the multiplier chain on
the exciter. The multipliers use double tuned circuits to
minimize spurious outputs from each stage.

The output of the last multiplier is fed to a 900 MHz
amplifier/filter chain, then to the driver amplifier and the
power amplifier module. In 40 watt units, the output of the
power amplifier module is fed to the power amplifier board which
operates class C in a common-base configuration. 1Its output is then
fed through a lowpass filter to the antenna terminal. Output
power 1s set by adjusting the collector voltage of the exciter
driver stage using the output level adjustment on the PCB3 board.

.1.2 POWER CONTROL BOARD

The PCB-3 power control board performs two functions. The
first is to allow manual adjustment power adjustment of the trans-
mitter. The second is to automatically compensate for varying
input voltage when using battery backup. Without this compensa-
tion, the output power is very sensitive to the input DC voltage.

7
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The circuit operates as follows:

Input voltage is applied to the base of Q209 through a voltage
divider consisting of R250, potentiometer R251 and R252. The
emitter of Q209 is biased up by a 5 volt zener diode CR203.

Q209 operates as an inverting amplifier with it's gain estab-
lished by the ratio of emitter resistor R254/collector resistor
R253. With a full 13.8 VDC applied to the input, R251 is ad-
justed to the point where the collector voltage of Q209 just
starts to increase. (Q209 is just out of saturation.) As the
input voltage decreases, the base voltage of Q209 will decrease.
This will cause Q209's collector current to decrease, so the
collector voltage will rise until cutoff occurs at about 11 VDC
input. Normal voltages on the collector of Q209 are approximately
5 V with 13.8 V in and 11 V with 11 V in. !

R255, the Output Power Control, applies a portion of the
voltage present at Q209's collector to the base of a Darlington
current amplifier. (Q210 and Q211.) Output voltage is taken
from the emitter of Q211.

FSK MODULATOR AND ANALOG/DIGITAL SWITCHING CIRCUIT
0S-20 OVENIZED OSCILLATOR/MODULATOR ASSEMBLY

The purpose of this circuit is to modulate the oscillator with
either Analog or FSK Digital Data, and to provide a means for
instantly switching back and forth between the two modes. This
circuit is DC coupled to the varactor diode in the oscillator's
modulating circuit.

The circuit operates as follows. For Analog Mode: a digital~”
Low (0OVDC) is applied to the base of Q2 via E2 the

'Request To Send' port. This causes the collector of Q2 to go
High. This turns RTS transmission gates UIA and UIC On, and
applies a High to the base of Ql which in turn drives Ql's
collector Low and turns gate UlB Off. With gate UIB Off, the
digital processing portion of the circuit is isolated. With
Ul1C On, R3 can be varied to set the center frequency for an
Analog input. UIlA allows the Analog signal to pass from coup-
1ing capacitor C2 to the oscillator circuit.

For Digital Data/FSK Transmission, a digital High (+5VDC) is
applied to the 'Request .To Send' port. This now biases the
base of Q2 High causing the collector to go Low, turning RTS
gates ULA and UIC Off and UlB On. At this point digital data
is applied to the FSK input port E4. A digital High at this
point will result in a positive voltage at the wiper of R4
which will in turn cause the frequency to shift high. A Low
at the FSK input port will shift the frequency low. R4 is
varied to establish the -amount of shift and sets the Digital
‘High Frequency'. Trim cap Cl18 sets the Digital ‘Low Freqg-
uency'. Capacitor C3 in conjunction with R1 Timits the slew
rate of the carrier shift, insuring that the occupied bandwidth
is within specifications.

8
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.3.3

POWER SUPPLY

The standard power supply consists of a. heavy-duty 12A power
transformer, 35A bridge rectifier, 30A/200W pass. transistor

mounted on a massive heat sink, and an IC voltage regulator/
metering board. The AC line input is fused, and protected

~from line spikes and transients by a high-capacity MOV (Metal

Oxide Varistor) transient suppressor. The supply is very con-
servatively designed - normal current draw is only 5.5A
C401 & C402 are used to filter the

rectified AC. U401 is a feedback voltage regulator which

drives the Darlington pass transistor configuration made up of
Q401 and Q601. These two power transistors provide a very high
overall current gain of over 1000. Op Amp IC U402 provides a
"foldback current 1imiting" feature which automatically and
instantly "folds-back" the supply's output to very low voltage
and current if the output is shorted - thereby protecting the
supply. If excessive current is detected across resistors R412
and R413, U402's output at pin 6 feeds this information back to
U401's, current sense input, pin 2. This causes U401's output
at pin 10 to be pulled Tow, thereby reducing the voltage and
current to the pass transistors and the supply's output.

Trim pot R411 sets the current limit trip point. This cir-
cuitry provides excellent regulation and filtering - ripple
is less than 10mVp-p at an 8A load.

An overvoltage "crowbar" shutdown circuit is used to shutdown
the power supply in the unlikely even that the pass transistor
should short out. If Q601 does short, zener diode CR402 will
conduct, thereby turning on SCR CR401. When CR401 conducts,
it will draw a very large current through R401 for a few hun-
dred milliseconds, thereby quickly blowing front panel AC Tine
fuse F601 and shutting down the transmitter before any damage
is done. If this should happen, F601 and Q601 must be re-
placed, but Q401 should R

first be checked with an ohmmeter for shorts. Also included
on this board are various meter shunts, (wire wound resistors),
and calibration pots for the volt and current meter functions.

CHANGING POWER TRANSFORMER TAPS

The AC Power Transformer is normally wired for 115V, 50-60Hz
input, but the primary taps may be easily rewired for higher or
lower AC line voltage input. For Example: 1if your AC line
voltage is low (say 104-110V), then move the wires on the T601
primary from the 115V Tugs to the 105V Tugs. Likewise, the
primary can be wired for 220V input. See the schematic diagram
for the Power Supply.
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0S-20 FSK MODULATOR/OSCILLATOR FREQUENCY ALIGNMENT PROCEDURE

Proper frequency alignment of the 0S-20 module depends on
§ollowing a particular sequence of tuning adfustments. When
the unit is received it will have been set on frequency with
the proper frequency shifts at the factory. Should you wish
to change the crystal frequency or compensate for component
aging, etc., the following procedure must be followed.

Apply a voltage of +5 to 14VDC to the RTS terminal and sim-
ultaneously jumper the FSK terminal to Ground. While this
condition exists, tune the "Digital Low Freq. Adjust" trim
cap C18 to set the output frequency 4.5KHz befow the desired
center frequency.

Remove the short from the FSK terminal and replace it with a
voltage of +5 to 14VDC. At this point the condition will be
RTS High, FSK High. Now adjust the potentiometer designated
"Digital High Freq. Adjust" R4 to obtain a frequency reading
that is 4.5KHz above the desired center frequency.

Remove the voltage from the RTS terminal and set the Centexn
Frequency (FO) by adjusting the "Analog Frequency Adjust"
Pot R3.

After the above steps are completed, FM Deviation with Analog

Modulation may be set (or checked) per paragraph 6.3.1.

Once you are familiar with the process, the following table
will provide a quick and easy reference for frequency adjust-
ment. :

TABLE 1  0S-20 FREQUENCY ALIGNMENT
(SEE FIGURES 5 AND 6)
'STATE'
TERMINAL __(or VOLTAGE) ADJUST FREQUENCY

RTS E5 High Digital Low Freq. Adj. | Fo -4.5KHz
FSK E6 Low C18

RTS E5 High Digital High Freq. Adj.| Fo +4.5KHz
FSK E6 High R4

#3

RTS Eb Low Analog Freq. Adj. Fo
R3 (Center
Frequency)

10




6.2.6 0S-20 MODULE SERVICE NOTES

The 0S-20 Module is a precision and critical subassembly. It
cannot be operated with its internal (heated) copper 1id re-
moved, or the heater transistors will overheat and be damaged.
If it is necessary to service the 05-20 P.C. board with D.C.
power on, then the wires to the emitter 1ead§ on the 2 heater
transistors (Q9 and Q10) must be carefully disconnected, and
reconnected when the unit is reassembled. When replacing the
copper lid, be sure there is a good amount of thermal grease
on the inside cover flanges to ensure good thermal contact on
all mating surfaces. i : -

Replace the insulating foam all around the copper box exactly
as it was found. Replace the black outer cover.

6.3 TONE AND VOICE MODULATION AUDIO ADJUSTMENTS (SEE FIGURE 2)

6.3.1 AUDIO INPUT LEVEL ADJUSTMENTS - Refer to the AFM-65 and SCT910
schematic and board layout drawings to perform the audio
adjustments. Before any audio setup is attempted, verify that
the 0S-20 settings are correct. (See section 6.2) The audio
éa?aTog) modulation can then be set by following the procedure

elow.

6.3.2 Connect an audio generator (1 KHz sine wave) to the balanced
voice input (TB602 1 and 2). Set the audio level from the
generator to the approximate minimum level supplied by your
terminal. (Typically about .4 volt R.M.S.) Set the balanced
voice level adjust (R15 on AFM-65) for maximum deviation.

6.3.3 Set the A.F. input level adjust (R201 on SCT910 board) for
3.5 KHz deviation. Increase the level from the audio generator
to 3-4 volts R.M.S. and adjust the deviation control (R212 on
SCT910 board) for 5 KHz deviation. Repeat this step until
both settings are correct. ’

6.3.4 Connect the audio generator to the balanced tone input (TB602
3 and 4). Set the level from the generator as in section
6.3.2. Adjust the balanced tone level (R12 on AFM-65 board)
for 3.5 KHz deviation.

6.3.5 Connect the audio generator to the unbalanced voice input

(TB601 Terminal 1, ground to Terminal 2). Adjust the unbalanced
voice level (R6 on AFM-65) for 3.5 KHz deviation.

11
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Connect the audio generator to the unbalanced tone input
(TB601 Terminal 3, ground to Terminal 2). Set @he_unba]anced
tone Tevel (R1 on AFM-65 board) for 3.5 KHz deviation.

Set the front panel meter switch to "MOD.LEVEL". Adjust the
modulation meter control (R18 on AFM-65 board) for a reading
of 3.5 on the lower (green) scale.

Connect the transmitter audio inputs to your system. Adjust
the input level controls on the AFM-65 board for proper
deviation levels. Only a slight readjustment should be
required. Normally, tone deviation should be at or below

4 KHz to minimize clipping and distortion.

POWER SUPPLY, REGULATOR AND METERING BOARD ADJUSTMENTS
(SEE FIGURE 2)

R410 - 13.8VDC SUPPLY ADJUST - Adjust for 13.8 volts at E1204

on the transmitter housing with a known accurate DC voltmeter
or DVM. This adjustment should be made with the transmitter
activated. (After this, and each of the following adjustments,
turn the meter knob back and forth one position several times
to be sure the meter stabilizes on the correct reading each
time. Some resistance in pointer movement is normal.)

R411 - CURRENT LIMIT ADJ. - Connect a variable power supply

dummy load with a series DC Ammeter between the supply's main

output at E402 (wirewound resistor leads) on the PRM200B board

and chassis ground. Connect a DC voltmeter between the same

two points. Keep the transmitter in standby mode during this

adjustment. Slowly increase the load current from 0 to 9 amps
© * and adjust R411 so that the output DC

12
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voltage just begins to drop at a 9A load. As the load 1is
increased, output voltage and current should continue to drop,
indicating that the supply's "foldback current lTimit" circuit
is working properly.

R404 - VOLT METER ADJ. - After the power supply has been adjus-
ted to 13.8 volts under load, put meter switch in the "13.8V"
position and adjust R404 for an indication of 13.8V on the
front panel meter.

R417 - EXCITER I. METER ADJ. - Unsolder the wire connected to
E1205 on the transmitter housing, and connect an accurate DC

" ammeter in the line. Activate the transmitter and measure the

current draw. With the meter switch in the "I. EXC." position,
adjust R417 so that the front panel meter reads the same current
measured above.

R418 - FINAL I. METER ADJ. - Unsolder the wire connected to

E1204 on the transmitter housing and connect an accurate DC
ammeter in the Tine. Activate the transmitter and measure the
current draw. With the meter switch in the "I FINAL" position,
adjust R418 so that the front panel meter reads the same current
measured above.



SECTION 7.0 TROUBLESHOOTING

or too high

with Counter or Station
Monitor.

14

7.1 SCT1500 EXCITER/TRANSMITTER TROUBLESHOOTING CHART

SYMPTOM CHECK REMEDY

Low, Intermittant, or No Power 1) Power Supply Voltage Replace bad part

Output. 2) Q201 !

(Low Final Current) 3) Damaged Final Amp Module g

4) Power Output of Exciter Retune Exciter or

5) Crystal & Oscillator Replace damaged part(s)

Module (0S-20)
Low Power Qutput. 1) Detuned Exciter Board Retune trim caps
(High Final Current.) 2) High VSWR Tune or replace antenna,
‘ (or coax)

3) Shorted or open component Replace damaged part

4) Damaged Final Module Replace damagedmodule
No RF Qutput from 0S-20 Module 1) Q6, Q7, Crystal in 0S-20 Replace bad part

2) 9VDC out of U4 in 0S-20 "

Distorted Analog Modulation 1) Excessive Audio Drive Adjust R1, R6, R12 and/
or R15on AFM-65 bd. per
para. 6.3.1 :

2) Off Frequency Adjust freq. per para. 6.2
3) U201 & Ul on AFM-65 with Replace defective compo-
scope for distortion. nent(s)
(Pins 12 & 10.) Use 1KHz
test tone at AF Input.
No Analog Modulation 1) U201 & Ul on AFM-65 (Pins  Replace defective compo-
12 & 10) with scope for nent(s)
output and distortion.
(Use 1KHz test tone at AF .
Input.)
No FSK Modulation (No Frequency 1) RTS terminal (E2 on 0S-20)
Shift) for correct High state
2) Q1 and Q2 Replace defective compo-
3) Collectors of Q3 & G4 and nent. (Typically a
Ul pin 3 in 0S-20 with transistor or IC.)
scope for datastream.
FSK Frequency Shifts too low 1) Exact frequency shifts Align FSK Modulator/Osc-

illator (0S-20) per
paragraph 6.2.



SYMPTOM CHECK . REMEDY

Crystal can't be set to proper 1) Off-Frequency Crystal Replace crystal.
frequency. 2) Capacitor value in See para. 6.1.3
oscillator circuit.

Excessive White Noise or Spur- 1) Exciter . Tune all trim caps for
jous min. noise or spurious
(Use of a Spectrum consistent w/max. power
Analyzer is highly re-  output & min. current
commended. ) draw. Replace any inter-
mittant trim caps.
2) Al11 bypass caps Resolder, or replace.

NOTE: REGARDING Q601 PASS TRANSISTOR MOUNTING:

When replacing Q601, note that one of its mounting screws
.goes through the plastic insulating cap, and one does not. The one
that is under the cap makes the collector connection to the solder
lug below. Always be sure that this transistor 4{s remounted 4in ex-
actly the original fashion, or there will not be any collector con-
nection! If this happens Q304 the driver transistor will overheat
and be destroyed! Always use thermal grease under Q601 and on both
sides of the mica washer. Tighten the 2 screws securely!

7.2 POWER SUPPLY TROUBLESHOOTING
Turn off the unit .(mmediately after observing any power supply problem.

SYMPTOM CHECK REMEDY

13.8V Supply dead, or very Q601, (and Q401) Replace if shorted or

high (18-25VDC). AC hum on open. [Replace F601 if

Xmtr. signal. blown. Be Sure to use
correct value! See para.
3.2.2]

Normal DC Voltage Readings on Q601

Col. -~ Gnd: 22-25V (No Load)
Base - Gnd: 15.4V
Emit. - Gnd: 14.7V

If replacing Q601 doesn‘'t solve the problem, then replace Q401, U401;
or U402, but this normally isn't required.

If a pass transistor shorted, the overvoltage 'crowbar' circuit should
have shutdown the supply by blowing the front panel fuse. In that
case, replace the shorted pass transistor(s) and the fuse, and check
to see if R401 is cracked or open. If so, replace it.

SYMPTOM CHECK REMEDY
Current Limit Function U402 and associated Replace bad part
not working properly components

15



8.0

\E E E B E BB EBREE

REPLACEMENT PARTS/FACTORY REPAIR SERVICE

The factory normally stocks a complete Tine of replacement parts.
Write or call the factory for a quote or for a C.0.D. shipment,
etc. If the unit is under warranty and the customer is certain
of a defective part, a replacement may be sent at no cost subject
to warranty provisions. The factory may request that defective

parts be returned.

Units out of warranty: Afways contact the factory or your dealer

§<nst before returning any equipment for repair. Be sure to give
full detaifs. (A simple fix may be possible in the field.) If
notified to return the unit, pack it very carefully & tightly wizth
at Leasit 3" of packing matenial on all sdides, top and bottfom, and
ship U.P.S. or Air Freight Insured. The unit will be repaired as
quickly as possibte. Units in the U.S. are normally returned via
U.P.S. - C.0.D. unless your firm has established open account with
Spectrum. (If you wish to know the repair costs, please call our
factory Service Department after the unit's arrival.)

Units in warranty: See the Warranty in this manual.
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SPECTRUM COMMUNICATIONS LIMITED WARRANTY

Spectrum Communications Corp. warrants its equipment to be free from
defective material or factory workmanship and agrees to remedy any
such defect by repair or replacement at the company's option, which
in the company's judgement is a fault of its manufacturing, for a
period of 2 years from date of original receipt by the original pur-
chaser, provided that the equipment is returned to the factory or its
authorized dealer intact and with all transportation charges prepaid.
If a malfunction is suspected, call or write in detail to our service
department for suggestions concerning the operation, repair, or re-
turn of the unit if this should prove necessary. Do not return
equipment to the factory without authorization!

This warranty shall be invalid in the event of (a) unauthorized re-
pair, detuning, tampering, or alteration of any kind, (b) misuse,
abuse, negligence or accident, (c) -connection, installation, or oper-
ation in a manner at variance with the instruction manual, (d)
alteration, disfigurement or removal of the serial number, or (e)

use with accessories not manufactured or recommended by us.

Any part of a unit approved for remedy or exchange will be remedied
or exchanged by Spectrum Communications or its authorized dealer
without charge to the owner. Spectrum is liable only for the repair
or replacement of defective equipment dur1ng the warranty period.

We do not offer a money-back guarantee.

For units to be shipped within the continental 48 U.S. states, re-
turn freight from the factory to the customer via U.P.S. surface will
be prepaid by Spectrum. For units to be shipped outside of the 48
states, or where a customer desires some premium method of shipment
such as Airfreight, the customer must pay the full amount of the
freight.

Spectrum Communications Corp. reserves the right to make any changes
to designs or specifications of its products without notice, and
without assuming any obligation to install such changes in its pre-
viously manufactured products.

This warranty is in lieu of all other warranties expressed or implied
and no representative or person is authorized to assume for us any
other 1iability in connection with the sale of our products.

This warranty 1s also in lieu of any implied warranty of merchant-
ability or fitness for a particular purpose.

Other than repair or replacement, no other remedy (including, without
limitation, incidental or consequential damages for lost labor
expenses or profits, lost sales, injury to persons or property or

any other incidental or consequential loss) shall be available

to buyer.



SCT1500 TERMINAL BLOCK CONNECTIONS

| 1 2 3 4 5
resor | © O
DIOIOIO|IO|O|®
1 - UNBALANCED AF INPUT - VOICE, PREEMPHASIZED. (HIGH Z, 10K ohm NOM.)
2 - GROUND
| 3 - UNBALANCED AF INPUT - TONE, NO PREEMPHASIS. (HIGH Z, 10K ohm NOM.)
4 - TRANSMIT KEY. (GROUND=TRANSMIT) NOTE: THIS LINE FLOATS HIGH IN STANDBY
MODE TO 13.0 VOC.
5 - FSK (DIGITAL DATA INPUT)
1 2 3 4 5
sz | 2 | ©
DIOIOIO|IO|O|®
2 >>-600 ohm BALANCED AF INPUT - VOICE, PREEMPHASIZED.
> >>-600 ohm BALANCED AF INPUT - TONE, NO PREEMPHASIS.
5 - RTS (HIGH=DIGITAL). (LO=ANALOG).
[High = +5 to +12V; LO = -12 to +1.5V, (OV nom.)]
FIGURE 3
SCT1500 TRANSMITTER HOUSING FEEDTHRU CONFIGURATION
SHIELD
O GND
o o o o o o o h
E1213 E1211 E1209 E1205 E1206 E1207 E1208 ||||
o o o o0 o o o
F1214 E1212 E1210 E1201 E1202 E1203 E1204
E1201 - UNBALANCED AF INPUT - VOICE, PREEMPHASIZED. (HIGH Z, 10K ohm NOM.)
E1202 - GROUND
E1203 - TRANSMIT KEY (GROUND=TRANSMIT).
F1204 - FINAL +13.8VDC INPUT
£1205 - EXCITER +13.8VDC INPUT
E1206 - TO TRANSMIT LIGHT
E1207 - TO MONITOR JACK. (AF AUDIO OUTPUT)
E1208 - MODULATION LEVEL METER OUTPUT
E1209 - AF AUDIO OUTPUT TO 0S-20
E1211 - UNBALANCED AF INPUT - TONE, NO PREEMPHASIS. (HIGH Z, 10K ohm NOM.)
£1210 600 ohm BALANCED AF INPUT - VOICE, PREEMPHASIZED.
E1213

E1214

FIGURE 4

>~600 ohm BALANCED AF INPUT - NO- PREEMPHASIS.



0S-20 FEEDTHRU CONFIGURATION

o 0 0 i

E4 ES E6 @

0 0 o) RF
OUTPUT

El = AUDIO INPUT
E2 = SHIELD GROUND, CHASSIS GROUND
,‘ E3 = +13.8VDC INPUT
E4 = +9VDC OUTPUT
| E5 = RTS (HI = DIGITAL, LO = ANALOG)
E6 = FSK (DIGITAL DATA INPUT)

FIGURE 5

0S-20 ALIGNMENT LOCATIONS

O/‘ DIGITAL LOW FREQ. ADJ.

O~ OVEN TEMP. ADJ.

—— ANALOG FREQ. ADJ

C):;;::::::;—— DIGITAL HIGH FREQ. ADJ.

I

- FIGURE 6
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