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1.1 

SECTION 1 

GENERAL INFORMATION 

General Description. 

The TFT Models 7610, 7615 and 7630 provide digital 
remote control bf AM, FM, and TV transmitters. The basic component is 
the Model 7610 Digital Telemetry/Control System. Additional equipment 
includes the Model 7615 Status Monitoring/Direct Control System and the 
Model 7630 Channel Expander. These three models are described in 
Subsections 1.1.1 through 1.1.3. 

Other options include an SCA Generator and Detector for 
use with radio or TV communications links; a BCD Card for external BCD 
data input; an External Control Interface for use when external 
equipment is to be connected to the Model 7610C to provide control 
commands ; and an external telemetry BCD data output from the 7610C. 
These options can be ordered with the Model 7610, in which case they 
are installed at the factory; or they can be ordered later and 
installed by the customer in the field. 

1.1.1 Model 7610 Digital Telemetry/Control System. 

This system is the basic building block for remote 
control. It consists of a Model 7610-C unit for use at the control 
site, and a Model 7610-R unit for use at the remote site. The two 
units may be linked by telephone wire line (TELCO) or by STL microwave 
or radio (SCA). The system provides 10 channels of raise/lower or 
on/off control, and a display of telemetry from the remote site for 
each of the 10 channels. The Model 7610 alone is a complete remote­
control system. However, its capabilities can be increased by use of 
other 7600 Series equipment described in Subsections 1.1.2 and 1.1. 3. 

Individual channels are selected by means of thumbwheel 
switches on the front panel of the 7610-C. Once selected, the channel 
number is sent to the 7610-R to select the channel at the remote point, 
and is then sent back to the control point and displayed on the front 
panel for verification. The system addresses this channel and displays 
the meter reading from the remote site on a front-panel 3 1/2 digit 
telemetry display on the 7610-C. Meter readings are updated three 
times ·per second. 

Control commands are initiated by pushing either the 
UP/ON or DOWN/OFF button on the front panel. When a command is 
activated at the control point, a signal is fed back from the remote 
point. This signal verifies receipt of the command by illuminating the 
active command button. To ensure data accuracy and to reduce the 
possibility of operator error, each control command is sent twice. The 
two are then compared at the remote site, bit by bit. Only if they 

1-1 
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1.1.1 Conti nued 

match exactly are the commands carr ied out . For external control, a 
rear-panel connector on the 7610-C can be enabled by the front-panel 
EXTERNAL CONTROL switch. It allows external selecti on of channel number 
and command by a computer or other external device. 

A control failsafe circuit in the 7610-R monitors 
reception of control and sync bits, and if these bits are not received 
for a period of 20 to 55 seconds (adjustable) , contacts on a relay open 
to shut down the transmitter. These relay contacts are also opened by a 
power failure in the 7610-R. 

A telemetry failsafe circuit in the 7610-C monitors the 
t elemetry data from the 7610-R and produces a high-level TTL output when 
there is a downlink data failure lasting more than 7 to 12 seconds . 
This output lights an LED on the telemetry displ ay on the 7610-C front 
panel , and also puts the failsafe bit sent up to the 7610-R at a high 
l og i c level • 

The Model 7610-R has a front- panel DVM for telemetry 
readout, together with scaling potentiometers, so that one man can 
calibrate the system on- site . For such local operations, a switch on 
the 7610-R locks out control from the 7610-C control and overrides the 
telemetry and control failsafes. In local operation, the channel may be 
sel ected by thumbwheel switches on the 7610-R. 

1.1.2 Model 7615 Status Monitoring/Direct Control System. 

This system, which consists of a Model 7615-C for the 
control site and a Model 7615-R for the remote site, provides direct 
on/off control of up to 15 different functions , such as filament 
voltage, plate ·voltage , main power, overload reset, tower lights, and 
program source selection. This eliminates the necessity of dialing in 
the channels one at a time. On/off commands are nonnally inititated by 
toggle switches on the front panel of the 7615-C, but they can also be 
initiated by similar switches on the 7615-R for on-site local control. 

The Model 7615 provides 15 status channels, each with its 
own independent LED indicator. The status indicators can also be used 
to verify on/off functions. Status outputs can be used to drive 
external devices and alanns . 

For additional control, two Model 7615 pairs can be used 
simultaneously with one Model 7610 to provide 30 on/off control channels 
and 30 stat us monitoring channels. 

1.1.3 Model 7630 Channel Expander. (Optional) 

The Model 7630 is installed at the remote site to expand 
the up/down and telemetry functions of the Model 7610 from 10 to 30 
channels . 
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1 • 1 • 3 Model 7630 Channel Expander. (Optional ) (Continued) 

Additi onal Model 7630's can be added to the Model 7610 to 
provi de a total of 80 up/down and telemetry functions or channels . 

1.2 Specifications. 

System Capacity a) Up to 80 channels of 
momentary up/down or on/off 
control with telemetry reading. 

7610-R: 10 channel s 

TELEMETRY 

Accuracy 

Update 

Analog Input Voltage (Tele+,-) 

Input Common-Mode Voltage 

Input Impedance 

Input Isolation 

Control Outputs 

7610-R and 7630 (Up/on, 
down/off rear barrier strip) 

76'15-R Relay Outputs 
(Rear Panel) 

Data Transmission 

Communication Link Requi rements 

Telephone Line 

7630: 20 channel s eac h 
b ) Up to 30 channel s of direct 
on/off control and status 
displ ay . 

7615-C/R; 15 channels per 
pair. 

. 1% of readi ng !1 count. 

Three updates per second. 

+lvdc. DVM is accurate to a 
count no greater than +3100, 
equal to +3.lOOVDC. (do not 
exceed +4volts absolute maximum 
i nto A-D converter). 

+350vdc. 

50 k i1 ohms. 

Optically isolated. 

Relay contact closure, isol at ed, 
AC/DC rated, noninductive l oad : 

lA at 11 5vac or 2A at 
26vdc. 

0.5A at 115vac or lA at 26vdc. 

1-3 

Digital pul se-code-modulated FSK 
modems; 150-baud control, 300-
baud telemetry. 

Two-wi re unconditioned, Seri es 
3002 data circuit. 
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1.2 Continued. 

Audio Channel 

Radio (STL) 

Radio (off-air) 

SCA/Subcarrier Modulator 
Output 

SCA/Subcarrier Demodulator 
Input Range 

Fail-Safe Provisions 

Uplink Control (7610-R) 

Downlink Telemetry (7610-R) 

Downlink Telemetry (7610-C) 

Local Mode Indication (7610-R 
Rear Panel) 

Model 7615 Inputs and Outputs 

Control Input Requirements 
(7615-C rear panel ) 

Status Output (7615-C 
rear panel) 

Status Input (7615-R 
rear panel) 
Local Warn i ng (7615-R 
rear panel) 

Any voice-grade channel having a 
bandwidth of 300Hz to 3kHz . 
Max imum attenuation of -30dB. 

Pl ug- i n FM subcarrier modulator 
and demodulator for command 
link . 

SCA frequencies. (Consult 
factory) 

Adjustable 0-800mV rms. 

20mV to 700mV rms 

Normally closed relay contacts 
rated (noninductive l oad) for 
O.SA at 11 5vac or lA at 26vdc. 
Adjustable delay of 
approximately 20 t o 55 seconds . 

10-second nominal delay. Output 
for driving external one-hour 
timer and TV fail -safe units for 
full compliance with FCC Rule 
73.676. 

1-4 

Front panel red LED. 10-second 
nominal delay. Rear panel TTL 
output. 

Relay contact closure. Contacts 
rated (noninductive load) for 
O.SA at 11 5vac or lA at 26vdc . 

Dry contact closure or TTL logi c 
zero. (Alternative to 7615-C 
front panel switches.) 

TTL levels ; low level indicates 
active LED. 
Dry contact closure or TTL logic 
zero. 

Switch contact closure. Contact 
rated for 2A noninductive load . 
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1.2 Continued. 

Power Required 

Model 7610-C 

Model 7610-R 

Model 7615 (each of two units) 

Model 7630 

Operating Temperature 

Mounting 

Height and Weight 

Model 7610-C 

Model 7610-R 

Model 7615 ( each of two units) 

Model 7630 

Site Select Input (7610-C) 

External Control Input (7610-C) 

External BCD Telemetry Data Output 
(7610-C) (Available as option on 
Serial No. 225-3 and thereafter) 

External BCD Channel Input Data 
(7610_R) (CH 8 and/or CH9) 

1.3 Accessory Equipment. 

115 VAC + 10'.t , 50 to 400Hz, 15 
watts maximum. 

115VAC +10'.t , 50 to 400Hz, 25 
watts maximum. 

115 VAC + 10'.t , 50 t o 400Hz, l 0 
watts maximum. 

From Model 7610 . 

o0 to 50° C. 

19-inch rack . 

3-1/2 inches, 12 

5-1/4 inches, 16 

3-1/2 inches, 11 

5-1/4 inches, 14 

pounds. 

pounds. 

pounds. 

pounds. 

4-Bit TTL input level ( true 
data). 

TTL input levels (non-true 
data). 

TTL output levels with latch 
pulse (true data). 

TTL level inputs (true data). 

Various adapters may be purchased from Time and Frequency 
Technology, Inc. These accessories provide the conversion and proper DC 
voltage level output for the telemetry monitoring input connections to 
the 7610-R and 7630 (s). 

l-5 
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1.4 Warranty 

TIME & FREQUENCY TECHNOLOGY, INC., warrants each of the 
instruments of its manufacture to be produced to meet the specificati ons 
delivered to the BUYER; and to be free from defects in material and 
workmanship and will repair or replace, at its expense, for a period of 
one year from the date of delivery of equipment, any parts which are 
defective from faulty material or poor workmanship. 

Instruments found to be defective during the warranty 
period shall be returned to the factory with transportation charges 
prepaid by BUYER. It is expressly agreed that replacement and repai r 
shall be the sole remedy of BUYER with respect to any nonconforming 
equipment and parts thereof and shall be in lieu of any other remedy 
available by applicable law. All returns to the factory must be 
authorized by the SELLER, prior to such returns. Upon examination by 
the factory, if the instrument is found to be defective, the unit wi l l 
be repaired and returned to the BUYER, with transportation charges 
prepaid by SELLER. 

Transportation charges for instruments found to be 
defective within the first thirty (30) days of the warranty period will 
be paid both ways by the SELLER. 

Transportation charges for warranty returns, wherein 
failure is found not to be the fault of the SELLER , shall be paid both 
ways by the BUYER-. -

This warranty does not apply to instruments which, in t he 
opinion of the SELLER, have been altered or misused. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. TFT IS NOT 
LIABLE FOR CONSEQUENTIAL DAMAGES. 

1.5 Claim for Damage in Shipment. 

Your instrument should be inspected and tested as soon as 
it is received. The instrument is insured for safe delivery. If the 
instrument is damaged in any way or fails to operate properly, file a 
claim with the carrier, or if insured separately, with the insurance 
company. 

WE SINCERELY PLEDGE OUR IMMEDIATE AND FULLEST COOPERATION TO ALL USERS 
OF OUR PRECISION ELECTRONIC INSTRUMENTS. 

PLEASE ADVISE US IF WE CAN ASSIST YOU IN ANY MANNER 

Time & Frequency Technology , Inc. 
3000 Ol cott Street 

Santa Clara, CA. 95051 

408-246-6365 
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2.1 

SEC 1 lON L 

lNSTI\LLAllUN 

Unpacking _and Inspection. 

Upon receiving the equipment, inspec t the packing box and 
equipment for signs of possible shipping damage. After installing the 
equipment as described in this section, operate it in accordance with 
the procedure of Section 3. If the equipment is damaged or fails to 
operate properly, file a claim with the transportation company, or with 
the insurance company if insured separately. 

Models 7610 and 7615 require a prime power source of 117 
vac, 50 to 400Hz. They can also be wired for 230vac operation on 
special order. Power required for each model is as follows: 

Model 

7610 C 
7610 R 
7615 C and 7615 R 

Model 7630 derives its power from the Model 7610. 

2.2 Pre-Installation Checkout. 

Power 

15 W 
25 W 
10 W each unit 

To ensure that the Model 7610 is completely functional 
when it is received, the following closed-loop checkout should be 
performed before installation. The 7610-C and 7610-R are interconnected 
to simulate actual installation. 

2. 2. 1 Interconnection Procedure. 

For telephone wireline (TELCO) operation, connect a 
twisted-wire pair between the rear panel TELCO terminals on the 7610-C 
and the rear panel TELCO terminals on the 7610-R . 

For microwave (STL) uplink operation and FM radio (SCA) 
downlink operation, proceed as follows: 

a. Connect the SUBCARRIER CONTROL OUT connector on the 
7610-C to SUBCARRIER CONTROL IN connector on the 7610-R. 

b. Connect the SUBCARRIER TELEMETRY IN connector on the 
7610-C the SUBCARRIER TELEMETRY OUT connector on the 7610-R. 
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2. 2. 1 

2.2.2 

2.2.2.1 

Interconnection Procedure . (Continued) 

NOTE 

The communication link (both up and down) requires 
an SCA generator (modulator) and a corresponding SCA 
detector (demodulator), either included in the 7610-
C/R or external to the 7610-C/R. 

System Checkout Procedure . 

Model 7610-C. 

a. The EXTERNAL CONTROL switch on the front panel must 
be in the OFF position, and the 7610-R LOCAL MODE switch must not be 
activated. 

b. Using the 7610-C CHANNEL SELECT thumbwheel switches, 
dial in channels 00 through 09. The channel selected shoul d be 
indicated in the CHANNEL VERIFICATION window, and the TELEMETRY DATA 
display should read 0000 +0002. As each of the channels is selected, 
the corresponding relay in the Model 7610-R should be heard energizing. 
Audibly verify relay operation for all 10 channels. 

2.2.2 .2 

c. UP/ON and DOWN/OFF Control. 

( 1) Depress the 7610-C UP /ON button. Verify that 
the UP/ON pushbuttons on both the 7610-C and 
the 7610-R light . Release the button. 

(2) Depress the DOWN/OFF button. Verify that the 
DOWN/OFF pushbuttons on both the 7610-C and 
7610-R light. Release the button. 

(3) Simultaneousl y depress the UP/ON and DOWN/OFF 
pushbuttons on the 7610 -C. Verify that no 
buttons light on either the 7610-C or 7610-R. 

Model 7610-R . 

a. With the LOCAL MODE switch not activated, verify 
that the 7610-R UP and DOWN control switches ha~no effect when 
depressed and do not light. Also, verify that the 7610-R TELEMETRY DATA 
display is inactive (blank) except for the polarity+ indication. 

b. Local Control 

( 1) Depress the LOCAL MODE switch. Verify that the 
switch lights and that the 7610-R TELEMETRY 
DATA readout indicates 0000 +2. 
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2.2.2.2 Model 7610-R . (Continued) 

c . 

(2) The 7610-C should indicate the same channel 
selected on the 7610-R and also the same data 
(0000). Verify by selecting channels 00 
through 09 on the 7610-R. 

(3) Alternately depress the UP/ON and DOWN/OFF 
switches on the 7610-C and verify that they 
have no control of the 7610-R. 

UP/ON and DOWN/OFF Control . 

(1) Depress the 7610-R UP/ON button. Verify that 
the UP/ON pushbuttons on both the 7610-C and 
7610-R Light. Release the UP/ON button. 

(2) Depress the 7610-R DOWN/OFF button. Verify 
that the DOWN/OFF pushbuttons on both the 7610-
C and 7610-R light. Release the DOWN/OFF 
button. 

(3) Simul taneously depress both the UP/ON and 
DOWN/OFF pushbuttons on the 7610-R. Verify 
that no UP or DOWN pushbuttons light on either 
the 7610-C or 7610-R. 

d. Con trol Failsafe. 

(1) Place an ohmmeter across the CONTL FAILSAFE 
tenninals on the 7610-R rear panel connector 
Jl7. It should read less than 1 ohm. 

(2) Remove AC power to the Model 7610-C. After a 
time del ay of 20 to 55 seconds (adjustable), 
the relay contacts should open and the ohmmeter 
reading should go to infinity. 

e. Telemetering Cali bration. 

(1) Connect an external DC voltage source (not to 
exceed +3.00vdc) to the TELE+ and - tenninals 
for channel 00 on the 7610-R rear panel. 
Adjust the front panel cal ibrati on 
potentiometer for channel O fully clockwise . 

(2) With the LOCAL MODE button depressed , select 
channel 00 and verify that a reading 
corresponding to this input voltage is 
indicated on the di splay. Adjust the front 
panel cal ibrati on potentiometer 
counterclockwise for this channel and verify 
that the readout changes on both the 7610-R and 
7610-C. 
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2.2.2.2 Model 7610-R. (Continued) 

(3) Repeat steps (1) and (2) for the nine remaining 
channels , if desired. 

2.2.2.3 Phone Line Loss. 

If a wire or phone line link is to be used between the 
7610-C and 7610-R, insert a 30-dB, 600-ohm attenuator between the two 
units , using the resistors suppli ed. Repeat the steps under the 7610-C 
system checkout procedure. 

2.3 

TELCO 
7610-C 620 

Installation and Connections. 

TELCO 
7610-R 

The 7610 C/R, 7615 C/R and 7630 units are designed for 
installation in a standard 19-inch relay rack. Required connections to 
the units are given below. 

2. 3.l Model 7610-C Rear Panel Connections. (Figure 3-2) 

a. When a TELCO communi cation link is to be used, 
connect the TELCO line to the TELCO tenninals on tenninal strip Jl2. 

b. When a radio microwave uplink is to be used, connect 
CONTROL OUT connector Jl3 to the stati on 's SCA generator. If there is_no 
SCA Generator at the station, the optional SCA Generator/Detector Card 
must be installed in the 7610-C; then the CONTROL OUT connector is 
connected directly to the multiplex input of the station's STL 
transmitter (see Figure 6-3) . The output level of the SCA generator 
within the 7610-C should be adjusted by adjusting R2 of the SCA generator -
detector board to the level required by the STL transmitter. 

c . When a radio or TV SCA communication downlink is to 
be used, connect TELEMETRY IN connector J l4 to the station's SCA Monitor 
output. If there is no station SCA Monitor, the optional SCA 
Generator/Detector Card must be installed in the 7610-C; then the 
TELEMETRY IN connector is connected directly to the composite, or SCA 
subcarrier output of the station 's FM or TV receiver (see Figure 6-3). 

NOTE 

Depending on communication l ink options, verify that the 
internal DIP switch Sl on the 7610-C mother board is setup per Table 2-1. 
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Table 2-1 . Model 7610 Communication Inte rface Selections 

DIP Switch Sl 
position on 

7610-C 
Mother Board 

DIP Switch Sl 
posit ion on 

7610-R 
Mother Board 

OFF OFF OFF ON 
2 OFF ON OFF ON 
3 OFF ON OFF ON 

ON OFF OFF OFF 
5 ON ON ON ON 

ON ON ON ON 
7 OFF ON ON OFF 
8 OFF OFF ON OFF 

1 OFF OFF OFF 
2 ON ON ON o~ 
3 OFF ON OFF 

OFF OFF ON 
5 OFF ON OFF 

ON OFF 

1-... 

~ ~ t\ OR OTHER COMBINATIONS 

C,,-J 

o,-.J 

ON 

CONSULT FACTORY 

FOR OTHER COMBINAT IONS 

CONSULT FACTORY 

NOTE: All of the above configurations requ i re a comp lete 
FSK Modem board in the 7610- C and 7610-R. 
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2. 3 . l Model 761O-C Rear Panel Connections. (Figure 3-2) Continued 

d. For a visual or aural indication of downlink data 
failure at the control site, connect an appropriate device to the TELE 

1 FAIL terminal of terminal strip Jl2 . These tenninals provide a high­
level TTL output when a downlink failure lasts more than 7 to 12 
seconds. 

e . If multiple remote transmitters are to be 
controlled, connect a cable from SITE SELECT connector J16 to the remote 
site select box . 

f. If external control of CHANNEL SELECT and UP/DOWN 
functions are to be used, connect them to EXTERNAL CONTROL connector 
J l 7. 

g. If external BCD output from the 761O-C is to be 
used, connection for the output shall be made to Jl9. 

h. If one or two optional Model 7615 1 s are to be used, 
connect them to 7615 STATUS/CONTROL connector Jl8. 

i. If External FSK data received on the telemetry 
downlink is used for external monitoring, make connections to EXTERNAL 
DATA OUT, Jl5 . 

2.3.2 Model 761O-R Rear Panel Connections. (Figure 3-4) 

a. When a TELCO communication link is to be used, 
connect the TELCO l ine to the TELCO tenninals on tenninal strip Jl7. 

b. When a radio microwave uplink is to be used, connect 
CONTROL IN connector J18 to the multiplex output of the STL receiver at 
the remote site. 

c. When a radio or TV SCA subcarrier downlink is to be 
used , connect TELEMETRY OUT CONNECTOR J19 to the SCA modulation input of 
the FM or TV transmitter. The output level of the SCA generator within 
t he 761O-R should be adjusted by adjusting R2 of the SCA generator 
detector board to the level required by the radio or TV transmitter. 

NOTE 

Depending on communication link options, verify that the 
interval DIP switch S1 on the 761O-R mother board is setup per Table 2-
1. 

d. Connect the LOCAL MODE tenninals of tenninal strip 
J l7 to an appropriate device to indicate remote-site local-mode 
operation. These tenninals provide a relay contact closure during local­
mode operation. Relay contacts are rated for O.5A at ll5vac or lA at 
26vdc. 
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2.3.2 Model 76 10-R Rear Panel Connections. {Figure 3-4) Continued 

e. Connect an appropriate device to the CONTL FAILSAFE 
terminals of terminal strip Jl7 to remove power to the transmitter during 
uplink failure or l ocal power fail ure. The se terminals provide a relay 
contact cl osure during normal operation, and a contact opening for uplink 
failure or power failure. Relay contacts are rated for 0.5 A at 115vac or 
lA at 26vdc. 

f. To provide an indi cation at the remote site of 
downlink telemetry fai lure, connect an appropriate device to the TE LE 
FAILSAFE terminals of terminal strip J17. These terminals supply a 12volt 
relay energizing voltage when there is a downlink failure. Current is 
limited by a 100-ohm resistor. 

g. On the 7610-R front panel, turn the channel 
calibration potentiometers (Reference l in Figure 3-3) fully 
counterclockwise if the DC input voltage is to exceed 4 volts. Connect 
each of the telemetry monitoring points through an appropriate interface 
to provide a low level DC signal to the pair of terminals on the TELE-/+ 
terminal strip corresponding to the desired channel. When the input 
polarity is the same as that marked on the TELE connector, the TELEMETRY 
DATA display will be preceded by a+; otherwise , the display will be 
preceded by a-. The input line can float at a voltage of up to+ 
350volts with respect to ground, but the voltage across any pair of 
TELE-/+ terminals must be such that the voltage out of the calibrati on 
potentiometer does not exceed 4 volts DC. Calibration of the individual 
channel s is covered in Section 3.5. 

h. Connect each pair of t ermi nal s (A-8) on the UP 
terminal strip to an appropriate device for turning on a piece of 
equipment or increasing the value of a quantity. The relay contact 
closure from A to B for each channel i s rated at ll5vac , lA or 2A at 
26vdc. 

i. Connect each pair of terminals (A-B) on the DOWN 
terminal strip to an appropriate device for turning off a piece of 
equipment or decreasing the value of a quantity. The relay contact 
closure from A to B for each channel is rated at 115vac, lA or 2A at 
26vdc. 

j. If the external BCD input option is installed, connect 
the input into the BCD CH9 connector. If additional input is required, 
use both the BCD CH9 and the BCD CH8 connectors. 

k. When one or two optional Model 7615-R's are to be 
used, connect them to the 7615 connector, J21. 

l. If one or more optional Model 7630 1 s are to be used, 
connect them to the 7630 connector, J23 . 

m. If the optional analog scanner i s to be used, connect 
the input from the external monitoring device to the EXT TELE SEL IN 
connector, J22. 
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2.3.2 Model 7610-R Rear Panel Connections. (Figure 3-4) Continued 

n. If the optional analog scanner and 7630 (s) are to be 
used in conjunction with an external monitori ng device, connect a cable 
from the EXT TELE SEL OUT connector J24 to the Model 7630 (s). 

o. If external FSK data is to be sent with the 7610-R FSK 
data on the downlink, connect the external FSK data source to the EXT DATA 
IN connector, J20. 

2. 3. 3 Model 7615-C Rear Pane l Connections. (Figure 3-6) 

a. If desired, connect the terminal pairs on the STATUS 
barrier strips J6 and J7, to external indicators to duplicate the front 
panel indicators. A low level at these terminals corresponds to a lighted 
front panel indicator. 

b. If desired, connect the terminal pairs on the CONTROL 
barrier strips J4 and JS to external switches to duplicate (or prov ide 
alternatives for) the front panel switches. 

c. Connect cables from Jl and J2 as shown in 
Figure 2-1. 

d. depending on whether the 7615-C is the first or second 
7615-C, the internal slide switch on the 7615-C mother board should be set 
to Pos l or Pos 2 (see component layout diagram). 

2.3.4 Model 7615-R Rear Panel Connections. (Figure 3-8) 

a. Connect the terminal pairs on the STATUS barrier 
strips, J6 and J7 to the desired sensors. Inputs must be either a contact 
closure or a TTL level signal. 

b. Connect the terminal pairs on the CONTROL barrier 
strips to the devices to be controlled. Eac h pair of terminals is 
connected internally to isolated relay contacts rated at O.SA at ll5vac or 
lA at 26vdc. 

c. Connect cables from Jl and J2 as shown in 
Figure 2-1 . 

d. If desired, connect the LOCAL WARN terminals to a 
warning device. The terminals provide contact closure when the 7615-R is 
in local mode. Contacts are rated for a 2 Amp noninductive load. 

e. Depending on whether the 7615-R is the first or second 
7615-R, the internal slide switch on the 7615-R mother board should be 
correspondingly set to Pos l or Pos 2. 
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2ND7615- C 

lsr7615-C 

7610-C Ji8 
COMMUNICATION 
INTERCONNECT 

2ND 7615-R 

lsT7615-R 

JZI J23 

7610-R 

1ST 7630 

2ND 7630 

ETC. 
UP TO 
CH.79 

J2 J I 

JZ JI 

FIGURE 2-1 MODEL 7610 , 7615,7630 INTERCONNECTIONS 

CH.0-9 

CH. 10- 29 

CH. 30- 49 
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2.3.5 Model 7630 Rear Panel Connections. (Figure 3-10) 

a. On the 7630 front panel, turn all of the channel 
calibration potentiometers ful ly counterclockwise if the DC input voltage 
is to exceed 4 vol ts. Connect each of the telemetry monitoring points 
through an appropriate interface to provide a low-level DC signal to the 
pair of terminal s on the TELE - /+ terminal strip corresponding to the 
desi red channel. When the input polarity is the same as that marked on 
the TELE connector, the TELEMETRY DATA display wil l be preceded by a+; 
otherwise, the display will be preceded by a- . The input line can float 
at a voltage of up to +350volts with respect to ground, but the voltage 
across any pair of TELE-/+ terminals must be such that the voltage out of 
the calibration potentiometer does not exceed 4 volts DC. Calibration of 
the individual channels is covered in Section 3.5. 

b. Connect each pair of terminals (A-B) on the UP 
terminal strip to an appropriate device for turning on a piece of 
equipment or increasing the value of a quantity. The relay contact 
closure from A to B for each channel is rated at l A at 115vac or 2A at 
26vdc. 

c . Connect each pair of terminals (A-B) on the DOWN 
terminal strip to an appropriate device for turning off a piece of 
equipment or decreasing the value of the quantity. The relay contact 
closure from A to B for each channel is rated ot lA at 115vac or 2A at 
26vdc. 

d. Connect cables from Jl and J2 as shown in 
Figure 2-1. 

e . Connections J3 and J4 are reserved for an optional 
external monitoring scanner device. 

f. For each 7630 installed, control and monitoring 
functions are assigned to each channel . One switch in each of the two 
internal DIP switch assembl ies (Sl and S2) must be cl osed in accordance 
with the following tabulation: 

S2 Switch Position Closed Sl Switch Position Closed 

First 7630 l (CHl0-19) 2 (CH20-24) 
Second 7630 3 (CH30-39) 4 (CH40-49) 
Third 7630 5 (CHS0-59) 6 (CH60-69) 
Fourth 7630 7 (CH70-79) 

NOTE 

Other switch positions should remain in the off position. 
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2.4 

2.4.l 

Field Installation of Options. 

Model 7615. 

When a 7615 is to be added to a 7610 in the field, an 
internal cable (furnished with the 7615) must be connected from J8 on the 
7610-C mother board to connector Jl8 on the 7610-C rear panel. Likewise 
an internal cable (furnished) must be connected in the 7610-R from J2 on 
the mother board t o J21 on the rear panel. External cables (furnished) 
must also be connected between the 7610-C and 7615-C, and between the 7610-
R and the 7615-R as shown in Figure 2-1. 

When a second 7615 -C is installed, an internal cable 
(furnished) must be connected from Jl on the mother board of the first 
7615-C to Jl on its rear panel. Likewise, when a second 7615-R is 
installed, an internal cable (furnished) must be installed from Jl on the 
mother board of the first 7615-R to Jl on its rear panel . External cabl 0 ~ 

(furnished) must be connected between the 7615 -Cs and between the 7615-Rs 
as shown in Figure 2-1. 

In the 7615-C, internal switch Sl must be set to Pos 1 if 
the 7615-C connects directly to the 7610-C. If the 7615-C connects to a 
previously installed 7615-C, Sl should be set to Pos 2. Switch S1 in the 
7615-R should be set similarly. 

2.4.2 Model 7630. 

When a 7630 is to be added to a 7610 system in the field , 
an internal cable (furnished with the 7630) must be connected from J3 on 
the 7610-R mother board to J23 on the 7610-R rear panel. External cables 
(furnished) must be connected between the 7610-R and the 7630 as shown in 
Figure 2-1. 

When a second 7630 is installed, an internal cabl e 
(furnished) must be connected from J3 on the mother board of the first 
7630 to J2 on its rear panel . If additional 7630s are installed, this 
internal cable must be connected in the next lower 7630. External cables 
(furnished) must be connected between the 7630s as shown in Figure 2-1 . 

The internal DIP switches must be set in each 7630 as 
described in Section 2.3.5. 

2.4.3 BCD Interface Card. 

To install the BCD Interface Card, a card guide pair 
(furnished) must first be mounted on the 7610-R mother board. The guides 
are installed using four screws on each side. Then the BCD Interface Card 
i s plugged into J7-1 and J7-2. If the one-channel BCD option is ordered, 
a cable is furnished which connects to Jl6 on the 7610-R rear panel. IF 
the two-channel BCD option is ordered, two cables are furnished, one of 
which goes to rear panel connector Jl6 and the other to rear panel 
connector Jl5. External cabling i s not furnished. 
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2.4.4 SCA Generator and Detector Card. 

In the 761O-C, the SCA Generator and/or Detector (1 card) 
is mounted on top of the FSK Modem card, using spacers furnished. A cable 
(furnished) connects the card with J3 on the 761O-C Mother Board. Two BNC 
connectors (furnished) must be mounted in the CONTROL OUT and TELEMETRY IN 
locations on the 761O-C rear panel. The wires, in the bundle from J5 (see 
Figure 6-1-3), must be soldered to the BNC connectors. 

To install the SCA Generator and/or Detector (1 card) in 
the 761O-R, a card guide pair (furnished) must first be mounted on the 
761O-R Mother Board . The guides are installed using four screws on each 
side. Then the SCA Card is plugged into J9 on the Mother Board. Two BNC 
connectors (furnished) must be mounted in the TELEMETRY OUT and CONTROL IN 
locations on the 761O-R rear panel. The wires, in the bundle from Jll 
(see Figure 6-2-3) must be soldered to the BNC connectors. 

The DIP switches on the 761O-C and 761O-R Mother Boards 
must be set in accordance with Table 2-1. 

2. 4.5 External Control and Site Select. 

If either of these options is selected, the appropriate 
internal cable will be furnished to connect from the Mother Board 
connector to the rear panel connectors on the 761O-C. If the site select 
option is to be used, the site ident jumpers associated with U35 on the 
761O-R Mother Board must be connected appropriately. External cabling i s 
not furnished. 

It is recommended that TFT be contacted for assistance in 
planning multisite installations. 

2.4.6 BCD Out. 

When this option is ordered, a cable (furnished) must be 
connected from the 761O-C Display Board, J3 to the rear panel BCD OUTPUT 
connector, Jl9. 

External cabling is not furnished. 

2-12 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3. 1 General. 

SECTION 3 

OPERATION 

The Model 7610 provides a means of controlling a remote 
transmitter and of displaying tel emetry from the remote transmitter 
indicating the status of important operational parameters. By means of 
front-pane l thumbwheel and pushbutton switches, the operator can control 
ten different up/down or on/off functions at the remote site. A front­
panel display verifies that the channel selected at the control si te has 
also been selected at the remote si te; and the value of the parameter 
measured at the remote site on the selected channel is also displayed on 
the front panel. An LED i n the display lights when there is a failure 
in the telemetry down link between the remote and control sites. 

At the remote site, thumbwheel and pushbutton switches 
permit control ling the transmitter local ly for calibration of telemetry 
analog voltages or other purposes. Parameter measurements can be 
displayed here in the same way that they are displayed at the control 
site. 

Opti onal Model 7615 units at the control and remote sites 
enabl e the operator to directly control up to 15 different functions (30 
functions for two units at each si te). An optional Model 7630 at the 
remote site expands the up/down and telemetry functions of the Model 
7610 to 30 channels (80 channels maximum). 

3.2 Turn-On and Warm-Up. 

The 7610 and 7615 units do not contain an on-off power 
switch. They are on whenever their AC power cords are plugged into an 
appropriate source . The Model 7630 (s) derives its power from the Model 
7610-R, and so is on whenever the 7610-R is plugged into a power source. 

required. 

3.3 

3.3.1 

Fig. 3-1 
Ref. No. 

1 

Since all units are of solid-state design, no wannup is 

Controls, Connectors, and Indicators. 

Model 7610-C Front Panel . 

Name 

CHANNEL VERIFICATION 
display 

3-1 

Funct ion 

When the channel set up on the 
7610-C CHANNEL SELECT switch 
(or, in the local mode, on the 
7610-R CHANNEL SELECT switch) 
has been switched 
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3. 3. 1 Continued. 

Fig. 3-1 
Ref. No . Name 

1 CHANNEL VERIFICATION 
display (Con 1 t) 

2 Telemetry failure LED 

3 TELEMETRY DATA display 

4 CHANNEL SELECT 
thumbwheel switches 

5 EXTERNAL CONTROL 
paddle switch 

6 UP/ON pushbutton 
switch 

7 DOWN/OFF pushbutton 
switch 

3-2 

Function 

in at the remote site, the 7610-
R transmits the channel number 
back to the 7610-C, where it is 
displayed on the CHANNEL 
VERIFICATION display. 

This red LED lights if there is 
a downlink data failure lasting 
more than 7 to 12 seconds. 

This 3 1/2-digit display 
indicates the value of the 
parameter being measured on the 
selected channel. A+ or -
before the displayed number 
indicates polarity. A reading 
of 1000 corresponds to 1.000 
volt into the DVM out of the 
calibration potentiometer (At 
7610-R). 

Permits selection of the desired 
channel for control. 

In the OFF position, the 7610-C 
front-panel switches control the 
remote equipment. In the ON 
position, the front-panel 
switches have no effect, and 
control is by means of devices 
connected to the rear-panel 
EXTERNAL CONTROL connector J17. 

When depressed, this switch 
transmits an UP or ON command to 
the remote device controlled by 
the selected channel. The 
switch lights to verify that the 
command has been received at the 
remote point. 

When depressed, this switch 
transmits a DOWN or OFF command 
to the remote device controlled 
by the selected channel. The 
switch lights to verify that the 
command has been received at the 
remote point. 
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3. 3.1 

Fig. 3-1 
Ref. No. 

Continued. 

Name Function 

8 Tray The card in this tray provides 
identification of the assigned 
functi on and units for each 
channel. 

3.3. 2 Model 761O-C Rear Panel. 

Fig. 3-2 
Ref. No. Name 

1 AC fuse 

2 TELCO fuse 

3 SUBCARRIER CONTROL OUT 
connector Jl3 (Option) 

4 SUBCARRIER TELEMETRY IN 
connector Jl4 (Option) 

5 EXT DATA OUT connector 
Jl5 (Option) 

6 SITE SELECT connector 
Jl6 (Option) 

7 EXTERNAL CONTROL 
connector Jl7 (Option) 

8 7615 STATUS/CONTROL 
connector Jl8 (Option) 

9 Tenninal strip Jl2 

3-3 

Function 

Fuses AC input to power 
transfonner. 

Fuses TELCO telephone line. 

SCA or FSK output for STL 
microwave uplink. 

SCA or FSK telemetry input 
connector for radio or TV 
downlink. 

Auxiliary FSK output, for use 
when a second frequency is used 
on the TELCO downlink. 

When installed, is used for 
multisite selection. 

When installed, is used in 
conjunction with the EXTERNAL 
CONTROL switch for control of 
uplink. 

When installed, provides means 
of connecting to optional 7615-
C. 

TELCO: Provides bidirectional 
TELCO connection through a 6OO­
ohm transformer .. 

TELE FAIL: Provides a high­
l evel TTL output when there is a 
downlink data failure lasting 
more than 7 to 12 seconds. 
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3. 3.2 Continued. 

Fig. 3-2 
Ref. No. Name 

10 115 VAC POWER cord 

11 REC E I VE LE VE L pi n j a ck s 

12 BCD OUT connector Jl9 

13 Grounding bolt 
(Serial #225-3 and later 
units only) 

Function 

Provides connections to a prime 
power source (115 VAC unless 
otherwise specified) . 

Provides a test voltage 
proportional to the received 
signal level thru the FSK modem 
detector filters. 

Provides the same BCD data that 
drives the 7610-C display, for 
driving an external device. 

Provides a means of connecting 
chassi s ground. 

3.3. 3 Model 7610-R Front Panel. 

Fig . 3-3 
Ref. No. Name 

1 Calibration or scaling 
potentiometers 

2 Channel identificati on 
card 

3 TELEMETRY DATA display 

Function 

Used to calibrate the analog 
telemetry voltages received 
through the rear-panel barrier 
strip of the 7610-R for readout 
by the TELEMETRY DATA display 
DVM . Each channel has its own 
calibration potentiometer. 

Removabl e card provides 
identification of the assigned 
function and units for each 
channel . 

This 3 1/2-digit display 
indicates the value of the 
parameter being measured on the 
selected channel . A+ or -
before the displayed number 
indicates polarity. A reading 
of 1000 corresponds to 1. 000 
volt into the D',t,1 out of the 
calibration potentiometers. 
Channel selection is by the 
7610-R CHANNEL SELECT 
thumbwheel switches , in the 
local mode. When not in the 
l ocal mJde, the TELEMETRY DATA 
display is blanked out. 

3-4 
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3.3.3 Continued. 

Fig. 3-3 
Ref. No. Name 

4 CHANNEL SELECT 
thumbwheel switches 

5 UP/ON pushbutt on 
swi t ch 

6 DOWN/OFF pushbutton 
switch 

7 LOCAL MOOE pushbutton 
switch 

3.3.4 Model 7610-R Rear Panel. 

Fig. 3-4 
Ref. No . Name 

1 AC fuse 

2 TELCO f use 

3 UP fuse 

4 DOWN fuse 

3-5 

Function 

When the LOCAL MODE switch is 
depressed, the operating channel 
can be selected at the remote site 
by means of the CHANNEL SELECT 
thumbwheel switches on the 761 0-R. 

When t he LOCAL MODE switch i s 
depressed, depressing the UP/ON 
switch transmits an UP or ON 
command to the device controlled 
by the sel ected channel. This 
switch is lighted whenever an UP 
or ON command occurs, from either 
the 7610-C or from the 7610-R in 
the local mode. 

When the LOCAL MODE switch is 
depressed, depressing the DOWN/OFF 
switch transmits a DOWN or OFF 
command to the device controlled 
by the selected channel. This 
switch is lighted whenever a DOWN 
or OFF command occurs, from either 
the 7610-C or from the 7610-R in 
the local mode . 

When depressed, control is 
t ransferred from the Model 7610-C 
to the Model 7610-R. Depressing 
the switch causes it to light, 
indicating local control, and also 
acti vates the 7610-R TELEMETRY 
DATA display . 

Function 

Fuses AC input to power 
transfonner . 

Fuses TELCO telephone line. 

Fuses UP control line . 

Fuses DOWN control l i ne. 
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3.3.4 Continued. 

Fig. 3-4 
Ref. No. Name 

5 BCD CH8 connector Jl5 

6 BCD CH9 connector Jl6 

7 SUBCARRIER CONTROL IN 
connector Jl8 

8 SUBCARRIER TELEMETRY 
OUT connector J19 

9 7615 connector J21 

10 7630 connector J23 

11 TELE terminal strip 

12 UP terminal strip 

13 DOWN terminal strip 

Function 

When installed, provides means 
of introducing optional external 
parallel BCD data into the 7610-
R on Channel 8. 

When installed, provides means 
of introducing optional external 
parallel BCD data into the 7610-
R on Channel 9. 

Provides means of connecting the 
SCA input from the STL uplink. 

Provides the SCA or FSK output 
for the radio or TV downlink. 

When installed, provides means 
of connecting cable to optional 
7615-R. 

When installed, provides means 
of connecting cable to optional 
7630 for channel expansion . 

Provides means of introducing DC 
telemetry sampling voltage to be 
read out on the TELEMETRY DATA 
display when the corresponding 
channel is selected. A positive 
DC voltage applied to the+ 
tenninal wil l give a positive 
reading on the display. 

When the UP/ON pushbutton is 
depressed at the 7610-C or at 
the 7610-R in the local mode, 
provides a relay contact closure 
from A to B for the selected 
channel . 

When the DOWN/OFF pushbutton is 
depressed at either the 7610-C 
or the 7610-R in the local mode, 
provides a relay contact closure 
from A to B for the selected 
channel. 

3-6 
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3.3.4 Continued. 

Fig. 3-4 
Ref . No. Name 

14 EXT TELE SEL OUT 
CONNECTOR J24 (Option) 

15 EXT TELE SEL IN 
connector J22 (Opti on) 

16 EXT DATA IN 
connector J20 

17 Termi nal strip JI7 

18 115VAC POWER cord 

3-7 

Function 

Used in conjunction with the 
optional analog scanner and an 
external monitoring device . 

Provides a means for introducing 
an input from an external 
monitoring device to the 
optional analog scanner board. 

Used in conjunction with 
external monitoring control to 
introduce external FSK data to 
be mixed with other FSK data 
being sent to the 7610-C on the 
downl ink. 

TELCO terminals: Provide 
connection to TELCO line. 

LOCAL MODE terminals: Provides 
a rel ay closure when the 7610-R 
is in the local mode. 

FAILSAFE CONTL terminals: 
Provi de relay contact closure 
when operation is normal . If 
power fai l s at the 7610-R, or if 
the command uplink fails, the 
rel ay contacts open . A time 
delay adjustable from 
approximately 20 to 55 seconds 
occurs between uplink failure 
and contact opening. 

FAILSAFE TELE terminals: 
Provide a 12- volt relay 
energizing voltage when there is 
a telemetry failure on the 
downlink. There is a fixed time 
delay of 7 to 12 seconds between 
downlink failure and appearance 
of the relay voltage. 

Provides means for connecting to 
a prime power source (115 VAC 
unless otherwise specified). 
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3. 3.4 

Fig. 3-4 
Ref. No. 

19 

20 

Continued. 

Name 

REC EI VE LEVEL 

Grounding Bolt 
(Serial #225-3 and 
later units only ) 

Function 

Provides a test voltage 
proportional to the received 
signal level thru the FSK Modem 
detector filters. 

Provides a means of connecting 
chassis ground. 

3.3.5 

Fig 3-5 
Ref. No. 

Model 761 5-C Front Panel. 

2 

3 

Name 

STATUS indicators 

CONTROL switches 

Removable Identification 
Card 

3.3 . 6 Model 7615-C Rear Panel. 

Fig. 3-6 
Ref. No. Name 

1 115 VAC power cord 

2 Fuse, 1/2 ampere slo blo 

3-8 

Function 

Each of these LEDs indicates the 
status of one operating 
parameter of the remote 
transmitter. A lighted 
indicator signifies that the 
monitored circuit is on, or that 
is it operating within specified 
limits. 

In the up position, each switch 
turns on one function at the 
remote site. The function 
controlled by a particular 
switch may or may not be related 
to the parameter monitored by 
the indicator directly above it. 

Provides means of recording the 
function of each CONTROL switch 
and STATUS indicator. 

Function 

Provides connection to a prime 
power source (115 VAC unless 
otherwise specified). 

Fuses the power line. 
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3.3.6 

Fig. 3-6 
Ref. No. 

Model 7615-C Rear Panel. 

3 

4 

5 

6 

7 

Name 

STATUS barrier stri ps 

CONTROL barrier strips 

25-pin connector Jl 

25-pin connector J2 

Ground Bolt 
(Serial #225-3 and 
later units only) 

3.3.7 Model 7615- R Front Panel . 

Fig. 3- 7 
Ref. No. Name 

1 STATUS indi cators 

. 2 CONTROL switches 

3 Removable Identification 
Card 

3- 9 

Function 

Provide 15 TTL-level outputs 
corresponding to the 15 front 
panel STATUS indicators, for 
operating external indicators, 
A low level at the barrier strip 
corresponds to a lighted front 
panel STATUS indicator. 

Provide an alternative to the 
front panel switches for 
controlling ON/OFF functions at 
the remote site . An input 
consi sting of a relay closure or 
TTL logic O wil l cause a 
function to be turned on at the 
remote site. 

Provides means for connecting to 
a second 7615-C when instal l ed. 

Provides means for connecting to 
the 761O-C or first 7615-C. 

Provides a means of connecting 
chassis ground. 

Function 

These indicators have the same 
function as described in Section 
3.3.5 for the 7615-C STATUS 
indicators. 

When the LOCAL CONTROL/REMOTE 
CONTROL switch is in the LOCAL 
CONTROL position, these switches 
have the same function as 
described in Section 3.3.5 for 
the 7615-C CONTROL switches. 

Provides means of recording the 
function of each CONTROL switch 
and STATUS indicator. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

3.3. 7 Model 7615-R Front Panel . 

Fig. 3-7 
Ref. No. Name Function 

4 LOCAL CONTROL/REMOTE This switch is nonna 11 y in the 
CONTROL switch REMOTE CONTROL position to 

permit control at the control 
site. When the switch is in the 
LOCAL CONTROL position , all 
commands from the control site 
are locked out, and control is 
perfonned by the switches on the 
7615-R front panel. 

3.3.8 Model 7615-R Rear Panel. 

Fig. 3-8 
Ref. No. Name Function 

115 VAC power cord Provides connection to a prime 
power source (115 VAC unless 
otherwise specified). 

2 Fuse, 1/2 ampere slo blo Fuses the power line. 

3 STATUS barrier strips Used to connect inputs from 
external sensors to the 761 5-R. 
An input consisting of a relay 
contact closure or a TTL logic 
zero will light the STATUS 
indicator associated with that 
STATUS input . 

4 CONTROL barrier strips Provide a relay contact closure 
from a tenninal on the top strip 
to the tenninal immediately 
below it when an ON command is 
received for that channel . The 
contacts are isolated from 
ground. 

5 25-pi n connector Jl Provides means for connecting to 
a second 7615-R when installed. 

6 25-pin connector J2 Provides means for connecting to 
the 7610-R or first 7615-R. 

7 LOCAL WARN barrier strip Provides a switch contact 
closure when the 7615-R is in 
local mode, for operating an 
external warning device. 

3-10 
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3.3.8 Model 7615-R Rear Panel. 

Fig. 3-8 
Ref. No. Name 

8 Grounding Bolt 
(Serial #225-3 
and later units only} 

3.3.9 Model 7630 Front Panel. 

Fig. 3-9 
Ref. No. Name 

1 Calibration or scaling 
potentiometers 

2 Channel Identification 
Cards 

3.3.10 Model 7630 Rear Panel. 

Fig. 3-10 
Ref . No. Name 

TELE terminal strips 

2 UP terminal strips 

3 DOWN terminal strips 

3-11 

Function 

Provides a means of connecting 
chassis ground. 

Function 

Used to calibrate the analog 
telemetry voltages received 
through the rear panel barrier 
strips. Each channel has its 
own calibration potentiometer. 

Removable cards provides 
identification of the assigned 
function and units for each of 
the 20 channels. 

Function 

Provide means of introducing DC 
telemetry sampling voltage to be 
read out on the TELEMETRY DATA 
display when the corresponding 
channel is selected. A positive 
voltage applied to the+ 
terminal will give a positive 
reading on the display . 

When the UP/ON pushbutton is 
depressed at the 7610-C (or at 
the 7610-R in the local mode), 
provide a relay contact closure 
from A to B for the selected 
channel. 

When the DOWN/OFF pushbutton is 
depressed at the 7610-C (or at 
the 7610-R in the local mode), 
provide a relay contact closure 
from A to B for the selected 
channel. 
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3.3. 10 Model 7630 Rear Panel. 

Fig. 3-10 
Ref. No. Name 

4 Control Select 
connector J2 

5 Control Select 
connector J 1 

6 Scan Se l ec t 
connector J3 (Option) 

7 Scan Select 
connector J4 (Option) 

8 Grounding Bolt 
(Serial #225-3 
and later units only) 

9 Channel Assignment Labels 
(Sticky Back Peel-off) 

Function 

Connects to the next higher 7630 
when installed. 

Connects to the 7610-R or next 
1 ower 7630. 

Used in conjunction with 
optional analog scanner and an 
external monitoring device . 

Used in conjunction with 
optional analog scanner and an 
external monitoring device. 

Provides a means of connecting 
chassis ground . 

Attached by customer at time 
channels are assigned. (Set of 
Labels furnished with each 
7630). 

3.4 Telemetry Data and Channel Display. 

If the operator at the control point wishes to control or 
monitor a remote transmitter parameter from the 7610-C front panel, he 
first makes sure that the EXTERNAL CONTROL switch is in the OFF 
position . He then refers to the card in the drawer at the bottom of the 
7610-C to determine the channel number of the device he wishes to 
control or the circuit he wishes to monitor, and selects that channel by 
using the thumbwheel CHANNEL SELECT switches. When the selection of the 
channel is accomplished at the remote point, the CHANNEL VERIFICATION 
display will indicate the channel number selected . 

To turn on the controlled device or, if the controlled 
device is capable of increasing or decreasing one of its parameters , to 
increase the value of the parameter, the operator presses the UP/ON 
button; the pushbutton will illuminate to indicate that the command has 
been executed at the remote site. Alternatively, to turn off a device 
or decrease a parameter, he presses the DOWN/OFF button; again, the 
pushbutton will illuminate when the command has been executed. 

The analog voltage from the point monitored on the 
selected channel will be displayed in digital form on the TELEMETRY DATA 
display. After the dev i ce has been commanded and/or the telemetry 
observed on the selected channel, another channel may be selected for 
control and monitoring. 

3-12 
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3.4 Telemetry Data and Channel Display. (Continued) 

If the EXTERNAL CONTROL switch is set to the ON position, 

channel selection and remote control will be performed by a device 
external to the Model 7610-C. 

The remote transmitter is normally controlled at the 
control site. However, for channel calibration or other maintenance 
purposes, an operator at the remote site can control the local 
transmitter by pressing the LOCAL MODE button on the 7610-R front panel. 
The CHANNEL SELECT thumbwheel switches and the UP/ON and DOWN/OFF 
pushbuttons can then be used in the same way as those at the control 
site. The anal og voltage monitored on the selected channel will appear 
on the 7610-R TELEMETRY DATA display. This display is blanked when LOCAL 
MODE operation is not selected. 

3.5 Calibration of Telemetry Data Display. 

The calibration potentiometers (Reference No.l in Figure 3-
3) should be turned fully counterclockwise (if input voltages are greater 

than 4 volts) before input voltages are applied to the TELE-/+ terminals 
on the 7610-R or 7630 rear panel, as described in Secti on 2.3.29 or 
2.3.Sa. To calibrate the display, press the LOCAL MODE switch on the 
7610-R front panel, select the channel to be checked, and adjust the 
calibration potentiometer for the selected channel to display the value 
of the parameter being sampled. For example, if Channel 3 is monitoring 

the final amplifier plate voltage for which the transmitter's analog 
meter indicates 2840 volts, the Channel 3 potentiometer could be adjusted 
for a digital display of +0284 (i.e +0.284 voe into 7610-R D'M). The 
7610-R will not accurately display a count greater than +3100, i.e +3.100 

voe into ~e D'M . 

3.6 Failsafe Circuits. 

A failure of the command data to reach the remote site and 
control the transmitter will cause the transmitter to go off the air if 
such failure lasts for 20 to 55 seconds (adjustable). 

A failure in the telemetry transmission from the remote 
site to the control site lasting more than 10 seconds will cause an LED 
to light on the 7610-C front panel display (Reference No . 2 in Figure 3-
1). 

3. 7 External BCD Data Input to 7610-R. (Optional) 

When this option is installed, the telemetry data 
displayed for Channel 9 will be the external BCD data applied to the 
Model 7610-R . If a second channel i s also used for external BCD data, 

this data will be displayed when Channel 8 is selected . 
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3.8 
(Optional) 

Model 7615 Status Monitoring/Direct Control System. 

For this option, one or two 7615-C units are installed at 
the control site, and a like number of 7615-R units are installed at the 
remote site. Each 7615-C unit has 15 front panel toggle switches, each 
of which controls a function at the remote site. The function 
controlled by each switch is recorded on a card immediately above the 
switches. This direct control is independent of the 7610 -C channelized 
control. 

The 7615-C also has 15 front panel LEDs, each of which 
indicates the status of circuits or devices at the remote site . They 
can also be used to verify on-off functions. The circuit or device 
being monitored by each status LED is recorded on a card immediately 
below the LEDs. 

The 7615-R has similar sets of 15 switches and 15 LEDs 
for control and status indication at the remote site. The 7615-R 
switches are enabled by placing the Local Control/Remote Control switch 
to Local Control . 

CAUTION 

If there are key functions set to a particular control 
format, the operator should set those functions on the 7615-R front 
panel before switching the system to the local mode. This will prevent 
any interruption in the commands to other external equipment. 

3.9 Model 7630 Channel Expander. (Optional) 

The Model 7630 is installed at the remote site only, and 
provides additional channels of control and telemetry over the ten 
provided by the basic Model 7610-R. These additional channels (up to a 
total of 80 for the system) are selected by the thumbwheel switches on 
the 7610-C or 7610-R. There are no operating controls on the 7630. 
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4. 1 

4. 1 .1 

SECTION 4 

THEORY OF OPERATION 

Block Diagram Discussion. 

7610-C Block Diagram. (Figure 6-1-1) 

The 7610-C converts the binary control data from its 
CHANNEL SELECT thumbwheel switches, from its UP/ON and DOWN/OFF 
pushbutt on switches, and from toggle switches on the Model 7615 -C (when 
used) i nto serial binary data for transmission over the communication 
link to the remote site. The 7610-C also receives serial binary 
telemetry data from the remote site and converts it to 8-bi t paral l el 
data for the TELEMETRY DATA and CHANNEL VERIFICATION displays . 

The transmit function is diagrammed on the left-hand side 
of Figure 6-1-1 . The seven lines from the thumbwheel CHANNEL SELECT 
switches provide BCD outputs from 00 to 79 (80 channels). The UP/ON and 
DOWN/OFF switches require one bit each. The multiplexer connects these 
nine li nes to its output when the front panel EXTERNAL CONTROL switch is 
in the OFF position; when the switch is in the ON position, these nine 
bits of control data come from an external source. The seven CHANNEL 
SELECT bits with one telemetry fai l safe bit from the receiver circuits 
are applied as parallel inputs to shift register Ul3. The same bits are 
applied, for redundance to increase reliability, as parallel inputs to 
shift register Ul2 . Similarly, four bits from the remote site sel ect 
circui t , one bit from the front panel UP/ON switch, and one bit from the 
front panel DOWN/OFF switch are applied to Ull. 

A load pulse from the control and timing circuitry loads 
these inputs into the shift registers. A clock pul se loads this data 
into the Universal Asynchrous Receiver/Transmi tter (UART) at terminals 
TXl through TX7, together with a logic zero from the end-of-word 
generator (see top row of Tabl e 4-1). Start, stop, and pari ty bits are 
added in the UART, and all 11 bits are then fed out of the UART from its 
TRO output as serial data to the FSK generator in the modem. 

A shift pulse from the UART then shi fts out the next bit 
from all shift registers, so that the da ta in the second row of Table 4-
1 is l oaded into the UART, converted to serial data, and sent to the 
modem. This continues through the eighth bit from the shift registers, 
at which time the output of the end-of-word generator is a logic one. 
See TX8. This signals the end of the command word; the shift registers 
are then reloaded and the entire cycle is repeated. 
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Loaded 
S/R Bit 

H 

G 

F 

E 

D 

C 

B 

A 

NOTES : 

Table 4-1. Model 7610-C Transmit Data Format 

First Second 

* 7615 7615 
Bi t TX l TX2 TX3 TX4 - TX5 TX6 -,=x7 TX8 

l TELE FAIL CH4 (TELE UP 8 -- 8 -- 0 
FAIL) 

2 CHl CH2 ( CHl ) DOWN 7 15 7 15 0 

3 CH2 CHl (CH2) SITE3 6 14 6 14 0 

4 CH4 TELE(CH4) SITEZ 5 13 5 13 0 
FAIL 

5 CH8 CH4U(CH8) S ITEl 4 12 4 12 0 

6 CHlO CH2U(CH1U) SITEU 3 11 3 11 0 

7 CH20 CH10(CH20) DOWN 2 10 2 10 0 

8 CH40 CH8 (CH40) UP l 9 l 9 l 
( s vnc) 

1. The letters in the Loaded S/R Bit column represent the 
data bits initial ly stored in each shift register. His 
the first bit to be shifted out and A is the last . 

2. CHl throuch CH8 denote the 4-bit BCD output of the LSD 
CHANNEL SELECT switch. 

3. CHl O through CH40 denote the 3-bit BCD output of the MSD 
CHANNEL SELECT switch. 

4. UP and DOWN denote autruts of the front panel UP and DOWN 
switches. Logic l represents switch closure. 

5. SITE O through SITE 3 are for site sel ect ion i n a 
multisite instal l ation. A 4- bit code denotes the 
selected site. 

6. The numbers in columns TX4 through TX7 denote control 
swi tches on the 7615 front panels. A l ogi c 1 represents 
switch closure. 

7. TX l t hrough TX8 are the UART transmi t paral lel inputs . 

* ( indicates formats on earl ier production un i ts 
i .e uni ts precedi ng Serial Number 225- 3. 
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The receive function is diagrammed on the right-hand side 
of Figure 6-1-1. Serial data from the remote site enters the UART at 
the Receiver Input (RI) . When the UART detects a start bit, it starts 
loading one 8-bit serial charac ter within the UART. After the character 
is loaded, the Data Received (DR) line is set high. This allows the 
shift registers to sample the UART parallel data output at tenninals RXl 
through RX8. When the shift registers sample the output, they strobe 
the Data Received Reset (ORR) line to a logic zero to reset the DR line. 

The parallel data at UART outputs RXl, RX2, and RX3 is 
applied to the serial inputs of 8-bit shift registers U26, U25, and U23. 
When the DR line from the UART goes high, the input data is shifted into 
the three shift registers. Data at RX4 through RX7 is shifted into the 
7615-C at the same time (when that option is installed). A logic zero 
from RX8 i s applied to the end-of-word detect and control circuitry ; 
this input remains low for the end of the word. At the end of the first 
shift, the data shown on the top row of Table 4-2 has been shifted into 
the registers. The control circuitry then strobes the UART's ORR line 
to a logic zero to reset it, and then the next serial inputs from the 
remote site are converted to parallel data at RX l through RX8. This 
data, corresponding to the second line of Table 4-2, is shifted into the 
shift registers. This process continues until eight bits of data have 
been received for each shift register. 

Loaded 
S/R Bit 

H 

G 

F 

E 

D 

C 

B 

A 

NOTES: 

Bit 

1 

2 

3 

4 

5 

6 

7 

8 

Table 4-2. Model 7610-C Receive Data Fonnat 

RXl RX2 RX3 

80 CH 1 UP 

40 Polarity DOWN 
l =+ 

20 2000 CH40 

10 1000 CH20 

8 800 CHl 0 

4 400 CH8 

2 200 CH4 

1 100 CH2 

First 
7615 

RX4-RX5 

8 --
7 15 

6 14 

5 13 

4 12 

3 11 

2 10 

l 9 

RX6 

8 

7 

6 

5 

4 

3 

2 

1 

Second 
7615 
~7 

--
15 

14 

13 

12 

11 

lO 

9 

RX8 

0 

0 

0 

0 

0 

0 

0 

l 
(sync) 

The numbers in the RXl and RX2 columns refer to the BCD data 
for the four digits of the TELEMETRY DATA display. Other 
entries in the table are similar to those in Table 4-1, except 
that Table 4-2 RX4-RX7 describes status displays rather than 
switches. 
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A latch pulse, which is produc ed by the contro l t ircuit 
after ei ght shift pulses have been received , clocks the outputs of the 
shift registers into parallel registers for the di spl ays . The UART RXl 
and RX 2 outputs from shift registers U26 and U25 provide the data 
received from the remote sites (in BCD form) for the four di gits of the 
TELEMETRY DATA display, as shown in Table 4-2. RX2 al so provides a 
polarity bit for the display , a logic one for posi tive data and a logic 
zero for negative data. The 14 bits of BCD information plus the one 
polarity bit are decoded on the display board to drive the TE LEMETRY 
DATA display. 

One bit from RX2 and six bits from RX3 are decoded on the 
display board and used to drive the two-digit CHANNEL VERIFICATION 
display . The two remaini ng RX3 bits are used to light the UP or DOWN 
pushbuttons to verify that the proper up or down command was received at 
the remote si te . The outputs of RX4 through RX7 are used t o indicate 
the status of c i rcuits controlled by the Model 7615 -C swi t ches when that 
opti on is installed. 

When there i s a downlink data failure lasting 7 to 12 
seconds , it is detected in the tele failsafe circuit, which then lights 
an LED in the di splay and appl ies a logic one to one of the parallel 
inputs of transmitter shift register U13. The downlink failure is also 
indicated at the rear-panel at the TELE FAIL terminals of J 12. 

4.1.2 7610-R Block Diagram. (Figure 6-2-1) 

The serial control -word data from the control site is fed 
from the FSK modem into the UART through its RI terminal. The operation 
of the UART i s as described for the 7610-C. The parallel data at RXl, 
RX2, and RX3 is shifted into shift registers U32,U31, and U33; this is 
the data in the top row of Table 4-1. As each serial character is 
received from the control site, it is converted to parallel data by the 
UART and shifted into the sh i ft registers. When al l eight bits have 
been shift ed into the shi ft registers, the 8-bit word in shift regi ster 
U32 is compared with the 8- bit word in U31 . Since the same data was 
transmitted for these two words (see the TXl and TX2 columns in Tabl e 4-
1), each bit stored in U32 should be the same as the corresponding bit 
in U31 . If the two agree, the channel compare circuit sends a clock 
enable to register U38/U39, so that the 8-bit word can be clocked into 
the register. This word contains seven bits of channel select 
information plus the telemetry fa ilsafe bit. If this bit is high, it 
indicates that there has been a failure to receive the telemetry at the 
control site for a period of 7 to 12 seconds . This bit is applied to 
the telemetry fa il safe circuit, whi ch delivers 12 volts to rear-panel 
TELE FAILSAFE tenninals when the bit is high, for energizing an external 
relay. 

The 7-bit channel select word in register U38/U39 is 
clocked into the 2-to- l multiplexer by the end-of-word latch pulse. If 
the LOCAL MODE pushbutton is not pressed, the register bits are 
delivered to the relay select logic circuit. If the pushbutton is 
pressed, the multiplexer selects the output of the 7610-R front panel 
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thumbwheel CHANNEL SELECT switches for input to the relay select logic 
circuit. The seven bits out of the multiplexer are also fed through 
shift registers into the UART for transmission back to the control site 
for the 7610-C CHANNEL VERIFICATION display. 

The data at UART tenninal RX3 is loaded into shift 
register U33. The UP shift register bits 1 and 8 should be the same 
level, and the DOWN bits 2 and 7 should be the same level . These are 
compared in the up/down control circuits; if they agree, the UP and DOWN 
control signals are fed through to the UP and DOWN relays. If the LOCAL 
MODE button on the 7610-R is pressed, the multiplexer will deliver UP 
and DOWN control signals from front-panel UP/ON and DOWN/OFF switches 
instead of the signals from shift register U33. U33 also receives four 
bits of site selection data, binary coded to identify the site to be 
controlled. These four bits are fed into the site compare circuit, 
which is programmed to identify one of sixteen possible codes, one 
assigned to the site at which this particular 7610-R is installed. If 
there is agreement, the latch signal out of the end-of-word detector and 
control circuit is enabled. 

The data at UART tenninals RX4 through RX7 is sent to 
Model 7615-R modules (when installed) for control purposes. 

The logic level at RX8 is a zero for the first seven 
bits, and a one for the eighth bit to identify the end of the command 
word. This produces a latch, which clocks the channel select word into 
register U38/U39, and also the UP and DOWN control signals from the 
UP/DOWN control circuit. The end-of-word bit is also applied, together 
with control timing pulses, to the control failsafe circuit. If either 
or both of these inputs fail to appear for a period of 20 to 55 seconds 
(adjustable), the control failsafe circuit detects this condition and 
deenergizes the control failsafe relay. The relay contacts are brought 
out to the rear-panel CONTL FAILSAFE tenninals for control of the 
transmitter. 

The relay logic circuit decodes the 7-bit channel select 
word to energize the relay (1 of 10) on the relay board that corresponds 
to the channel selected. Each relay has three pairs of contacts. One 
pair is connected to a pair of tenninals corresponding to the rear-panel 
TELE +/-strip ; thus the telemetry analog voltage applied to that pair of 
tenninals will be sent to the A/D converter for transmission back to the 
control site in digital form when that particular channel is selected . 

A second pair of contacts within the same relay connects 
the rear-panel UP A and B tenninals for that channel to the UP relay; 
thus if the UP bit in the command word is a logic one for that channel, 
the energizing of the UP relay will place a short across that channel's 
UP A and B terminals. The DOWN circuit operates similarly. 

The analog voltage for the selected channel is fed from 
the relay card to the A/D converter, and the resulting digital data is 
stored in a register. When the External BCD option is installed, the 
output from the BCD input card is substituted for the register output on 
Channels 8 and 9, and the register is disabled on those channels. 
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The 15-bit BCD register output {two bits for the MSD, four bits for the 
three other digits and one polarity bit) is applied to shift registers 
U24 and U25. The register output also drives the 7610-R TELEMETRY DATA 
display when the LOCAL MODE button is pressed. 

Six of the seven channel-select bits from the 2-to-1 
multiplexer are applied to shift register U26 ; the seventh bit goes to 
shift register U25. The UP verification bit and the DOWN verification 
bit from the UP/DOWN control circuit are also applied to the input of 
shift register U26 . The shift registers are loaded and then their bits 
are shifted into UART terminal s TXl through TX3 as described in Section 
4.1.1 The data from the optional 7615s and the output of the end- of­
word shift register are also shifted into the UART. The resulting 
serial output is fed from the UART's TRO terminal to the FSK modem for 
transmission to the 7610-C at the control site. 

4. l . 3 7610 Communication Link. (Options) {Figure 6-3) . 

The communication link between the control site and the 
transmitter site can be a tel ephone line (TELCO) or a radio li nk {STL 
microwave for control commands up, and the broadcast transmitter for 
telemetry down). Uplink commands are sent at a 150-baud data rate, and 
downli nk telemetry at a 300-baud rate. The various switches shown in 
Figure 6-3 are set for the type of link to be used. 

The logic-level serial data from the UART in the 7610-C 
is converted t o serial -data tones in the FSK generator on the 7610-C 
modem card. Logic one becomes a 250-Hz tone, and logic zero a 400-Hz 
tone. For TELCO transmission, these tones are transformer-coupled into 
a standard 600-ohm telephone line. For transmission over an STL, the 
tones are fed to the studio ' s SCA generator to modulate the subcarrier 
before it is applied to the STL transmitter . If the studio has no SCA 
generator, an optional SCA generator card must be used. The switches 
shown, all of which are on a 16-pin DIP assembly in the 7610-C or a 14 
pin DIP assembly in the 7610-R, are set to establish the appropriate 
path for the FSK signal. 

At the remote site, the FSK signal is transformer-coupled 
into the FSK detector on the 7610-R modem card if transmission was over 
a telephone line; or demodulated in the optional SCA detector card and 
fed to the FSK detector i f transmi ssion was via an STL. The logic-level 
serial da t a from the FSK detector is applied to the 7610-R UART for 
serial -to-parallel conversion. 

On the telemetry downli nk, the logic-level serial data 
from the 7610-R UART is converted to FSK tones (800 Hz for l ogic one, 
1100 Hz for logic zero). For TELCO transmission, the FSK sjgnal is 
transformer- coupled into the same telephone line that was used for the 
uplink. For downlink transmission over the broadcast transmitter's 
subcarrier, the FSK signal is applied to the transmitter's SCA 
modulation input. If such an input is not available, the FSK signal 
must be routed through an optional SCA generator card. External FSK 
data can be introduced through a rear panel BNC connector on the 7610-R, 
and mixed with the other FSK signal on the downl ink. 
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If a TELCO downlink is used , the F~K on the t e lephone 
line is transfonner-coupled (same transfonner for up-link) at the 
control site into the FSK detector on the 7610-C modem card. lt the 
broadcast transmitter is used for downlink communication , the ~CA is 
demodulated by the station's SCA monitor ; or, if a monitor is not 
available, by an optional SCA detector card. The FSK signal i s then fed 
to the FSK detector. The FSK detector output is the logic-level 
telemetry signal ; it is applied to the RI input of the UART in the 7610-
C. If external FSK was introduced onto the downlink at the 7610-R, it 
will appear at the EXT DATA OUT BNC connector on the 7610-C rear panel . 

4.1.4 7615 Bl ock Diagram. 

The optional Model 7615 Status Monitoring/Direct Control 
System is used to expand the on/off control and status indication 
capability of the Model 7610. One or two 7615 pairs can be used to 
provide 15 or 30 additional channels , respectively. Each 7615 consists 
of a 7615-C unit for use at the control site and a 7615-R unit for use 
at the remote site. 

In the 7615-C (Figure 6-4-1), control inputs come from 
ei ther the 15 front panel toggle switches or switches connected to the 
rear panel CONTROL terminal strip. After inversion and buffering, the 
i nputs are applied to the parallel inputs of two shift registers, one 
for the first eight bits (switch outputs) and the other for the last 
seven bits. A load pul se from the 7610-C shift the contents of the 
shift registers out serially. If the 7615-C is the first or only one 
installed at the control site, an internal switch is set to route the 
serial data to the 7610-C over the Dll and 012 lines; if the 7615-C is 
the second one installed, its switch is set to route the serial data to 
the 7610-C over the D13 and D14 l ines. At the 7610-C, the 011 through 
D14 data i s applied to tenninals TX4 through TX7, respectively, of the 
UART (see Table 4-1) . 

The data is sent from the 7610-C to the 7610-R over the 
communication link as described in Section 4.1.3. The UART in the 7610-
R delivers the data to the 7615 -R (Figure 6-4-1) over the D01 and 002 
lines (for the first 7615-R) or the 003 and 004 lines (for the second 
7615 -R). An internal switch i n the 7615 -R is set to feed the data from 
the proper lines into the shift registers. With the switches set as 
shown in Figure 6-4-1, the 001 serial data is shifted into an 8-bi t 
shift regi ster by a clock from the 7610-R. Then the next time the eight 
bi ts are received on 001, they are shifted into the same shift register 
and the contents of that shift register are shifted into a second 8-bit 
shift register. The contents of these two shift registers are then 
compared. At the same time, the serial data from 002 is undergoing 
similar processing. If there is agreement in both compare circuits, a 
latch pulse is gated into the clock input of a holding register to load 
the register with the D01 and D02 data. The outputs of the holding 
register are fed to relay drivers which drive 15 relays to produce 
contact closures at the rear panel CONTROL tenninals that are in the up 
position. 
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If the LOCAL CONTROL/REMOTE CONTROL switch on the 7615-R 
front panel is in the LOCAL CONTROL position, the relay drivers are 
disabled and the relays are controlled directly by the 7615-R CONTROL 
switches. In the LOCAL CONTROL position, the LOCAL CONTROL/REMOTE 
CONTROL switch also provides a contact closure to the rear panel LOCAL 
WARN terminals, so that an external warning device connected to these 
tenninals will alert the operator that he is in local mode. 

At the 7615-R, status inputs, which can be contact 
closures or TTL inputs, are introduced through the rear panel STATUS 
terminals. After inversion and buffering, they are applied through 
display drivers to the front panel STATUS display LEDs. The status 
inputs and the corresponding STATUS indicators are independent of the 
relay closure outputs . The status inputs are also applied to the 
parallel inputs of two shift registers and processed in the same way 
that the control inputs were processed in the 7615-C. ~ach shift 
register handles eight bits, but one bit from the second shift register 
is a spare. The serial outputs of the shift registers are switched to 
the 011 and 012 inputs to the 7610-R UART if this is the first-position 
7615-R, or to 013 and 014 if it is the second-position 7615-R. 

From the 7610-R UART, the data is sent over the 
communication link to the 7610-C, where the 7610-C UART delivers it in 
serial form to the 7615-C over 001 and 002, or 003 and 004 {Figure 6-4-
1). THe data goes through another double-compare process like the one 
in the 7615-R. If the data bits compare, the data will be clocked i nto 
the holding register and fed through drivers to the front panel STATUS 
LEDs. The outputs of the drivers are also fed to the rear panel STATUS 
terminals for operating external indicators. 

4. l . 5 7630 Block Diagram. {Figure 6-6-1) 

Each optional Model 7630 Channel Expander contains 20 
relays on two relay boards as in the 7610-R to provide 20 additional 
channels of UP/DOWN control and telemetry functions. The 7630s are used 
at the remote site only, and derive their power from the 7610-R . Up to 
three and a half 7630s can be used with a 7610-R. 

The channel relay board on the left-hand side of Figure 6-
6-1 contains 10 relays. For the first 7630, these relays would be for 
channels 10 through 19; for the second 7630, channels 30 through 39; 
etc. As in the 7610-R, each relay has three pairs of contacts -- one 
pair for the telemetry analog input voltage, one pair for the UP 
control, and one pair for the DOWN control. These contacts are 
connected to rear panel terminals as in the 7610-R. The second rel ay 
board in the 7630, shown on the right-hand side of the block diagram, is 
identical to the board just described, except it is for channels 20 
through 29 {in the first 7630), 40 through 49 {in the second 7630), etc. 
The relay boards also contain a calibration or scaling potentiometer for 
each channel, as in the 7610-R. 

Relay control comes from the 7610-R through Jl on the 
7630 rear panel. For the first 7630, Jl is connected directly to J23 on 
the 7610-R. For the second and other 7630s, connection is daisy 
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chained via the lower-channel-group 7630 (s). Eight address lines are 
brought in through Jl . Four of these, representing the least 
significant digit on the thumbwheel switches of the 7610-C (or, in the 
local mode, on the thumbwheel switches of the 7610-R) are connec ted 
directly to the relay select boards to select one of ten channels. 
Another three address lines, representing the most significant digit of 
t he thumbwheel switches, are connected to the relay group decode and 
group identifier switches on the Relay Select Logic Board to select one 
of eight groups of ten channels (only two groups are handled by anyone 
7630). The first group of ten channels is reserved for the 7610-R 
relays. The appropriate 7630 identifier switches must be turned on at 
the time the 7630 is installed to identify which group of ten channels 
is assigned to each relay board. Along with the three address lines is 
an enable line which disables the relay select circuitry during power­
up; it also deenergizes the relays for a period of time during channel 
change , so that the previous channel's relay contacts are fully open 
before the next channel's relay is selected . 

When optional analog scanners are used, they plug into 
the relay boards and connect to both the relay boards and rear panel 
connectors J3 and J4 as shown on the block diagram. 

Unregul ated DC power is brought in from the 7610-R and 
regulated to +5 volts for supplying all the 7630 TTL circuitry. 

4.2 

4.2. 1 

7610-C Mother Board. (Figure 6-1-3) 

Transmit Circuits. 

Inputs from the front panel UP/ON, DOWN/OFF, and CHANNEL 
SELECT switches enter through JlO, and similar inputs from external 
devices via rear panel EXTERNAL CONTROL connector enter through Jll. 
When the front panel EXTERNAL CONTROL switch is off, it places a logic 1 
on pin 1 of multiplexers U7 through U9 to cause them to select their B 
inputs, and thus switch through the inputs from the 7610-C front panel 
switches. In the ON position of the EXTERNAL CONTROL switch, pin 1 of 
the multiplexers is connected to ground through R21 to select the A 
inputs and thus swi tch through the external inputs. 

The data from the multiplexers is parallel loaded into 
shift registers Ull, Ul2, and Ul3. Ull takes the DOWN bit at pins 5 and 
12, and the UP bit at pins 11 and 6. The channel bits are loaded into 
both Ul2 and U13 for redundancy to improve reliability. A TELE FAIL bit 
from the telemetry fail circuitry (described later) is also applied to 
U12 and U13. Site select bits are also loaded into Ull. When multiple 
site operation is desired, a special box with selector switches is 
connected to J9 to provide the desired site information . If there are 
no site select inputs at J9, bits C, D, E, and F of Ul l will be at logic 
l ; in this case jumper wires are used on the 7610-R to provide logic 
ones so that there is always a valid compare. 

The transmit inputs (TXl through TX8) of UART Ul7 comes 
from the serial outputs of shift registers UlO through U13 and from 
similar shift registers on the optional 7615 -C (s), when used. The THRL 
input to the UART, which is generated by Ul6, loads the outputs of the 
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shift registers in the UART at a 1 .3-Hz rate. Shift register bit His 
the first to be loaded into the UART (see top row of Table 4-1). When 
the transmitter register is empty, the TRE output of the UART will 
deliver a pulse to the THRL input to load the next outputs of the shift 
registers (second line of Table 4-1). However, at the end of the eighth 
loading, shift register UlO wil l produce a logic 1 output from its A 
input, and this will set flip-flop Ul5 and turn off gate U27, preventing 
another loading. When Ul6 clears Ul5, UART loading can again start. 
After each parallel loading of the UART, the data is clocked out by the 
transmi t clock at pin 40 of U17 and the data is delivered serially from 
pin 25 to the FSK modem through J4-10. Timing of the transmit cycle is 
shown in Figure 4-1. 

Since the transmit rate for the data from the 7610-C to 
the 7610-R is 150 baud and the receive rate from the 7610-R to the 7610-
C is 300 baud, two independent clocks are required by the UART. US is 
the clock generator, and it operates at 4800Hz. Diviser U6 provises a 
2400-Hz output at pin 14, and a 300-Hz output at pin ll. The UART 
receive clock at pin 17 of Ul7 is nonnally connected through a jumper 
from pad B to pad A (near U6 in Figure 6-1-3) to the 4800- Hz output of 
U21- 10. The UART transmit clock (pin 40 of Ul7) is nonnally jumpered 
from pad D to pad F to the 2400-Hz output of U6. In some installations 
it may be possible to operate the uplink at 300 baud, in which case pad 
Dis jumpered to pad E to provide a 4800-Hz clock to the UART 
transmitter (consult factory for further infonnation). 

4.2.2 Receive Circuits. 

Serial data from the 7610-R enters the 7610-C Mother 
Board through pin 8 of J4 and is shifted into the UART through its RI 
tenninal. After loading, the UART sets its DR line high. This feeds 
through U24-3, U27-8, and U31-12 to the shift clock inputs of shift 
registers U23, U25, and U26; it also provides a shift pulse to the 7615-
C (when installed) through pin 9 of J8. The data from RXl through RX8 
of the UART is shifted into the shift registers as described in Section 
4 . 1.l. 

After all the shift pulses are received, a sync pulse is 
received from pin 5 of U17. The sync pulse is ANDed with a pulse 
derived from the DR pulse . Ul7 is programmed for odd parity by a ground 
on pin 39; if parity of the received data word is even (parity error), 
pin 13 will go high. Likewise, if there is no valid stop bit, the 
frami ng error output (pin 14) will go high. If there is no parity error 
or framing error, Ul 9 will not be set, and the Q output of U19 will be 
high. ANDing this with the pulse from U24-8 produces a l atch pulse, 
which is delivered through inverter U28-2 and inverter-drivers U28-8 and 
U30-6 to the Display Board for latching the received data into the 
display registers and optional external BCD OUT. The latch pulse is 
also used for the following purposes: 

a . It clocks the polarity data bit into Ul9-5 for the 
display. 

b. It is sent through inverter-driver U28-10 to the 
optional 7615(s) to latch the received data into registers there. 

4-10 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(low) 
Shift RE~ 

Shift REG{s) 
Cloe.~ __ _, 

Clock TX -~ 
Data into 

UART 

Clock RX 
into Shift 

REG 

7610 

7610 R/C XMIT CYCLE 

7610 R/C RECE IVE CYCLE ,Y 
LfLJL_ 

11CH11 Outputs 
of Shift _R_eg_. ___ _____________ __Jn_ 
into para l lel Reg 
i .e. display Reg, etc. 

u 

repeat 

repeat: 

NOTE: There are e ighty ~imes during a complete XM IT or 
REC Cyc le. During each y time the UART is sending 
or Receiving serial data as follows: 

t------;---

TXl T Tx2 T TX3 T TX4 TTxs T TX6 TTX7 T Tx8T--IT 
or I or I or I or I or I or I or I or I . / I 

JX.l J_ .B_X2j_ .R_XJ__l B_X_ij_RX5 _ _L RX..§.j_RX7 _ _L!X8 _i_Par ~ t I I 

Start ..._ __________ ~---------__,J Stop 
Element El ement 

High Level Cor responds 
To l og ic l 

Parity is odd 

Fi gure 4- 1. Timi ng Diagram 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

c. It is applied through emitter follower Q2 to the 
base of switch Ql. C27 charges through R38, but as long as latch pulses 
are received regularly, Ql will prevent C27 from fully charging . If, 
however, latch pulses are not received for a period of approximately 10 
seconds, C27 will charge to +5 volts and thus apply a logic 1 through 
U29-3 as a TELE FAIL signal. This signal is fed to the display for 
driving the TELE FAIL LED. The TELE FAIL output of U29-3 is also sent 
to shift registers Ul2 and Ul3 for incorporating into the data 
transmitted to the 7610-R, and to TELE FAIL terminal J l2 on the rear 
panel of the 7610-C . 

d. It clocks the received UP and DOWN data from pins 13 
and 12 of shift register U23 into flip-flops U22-9 and U22-5 for driving 
the front panel UP and DOWN verification lamps through the open­
coll ector drivers in U20. 

4. 2.3 Communication Link Switching. 

The switches in DIP switch assembly Sl are used for 
selecting the proper signal paths for the communication link used (see 
Figure 6-3 and Table 2-1) . U14 is an amplifier for the transmitted FSK 
from the modem. Its gain i s adjusted by R29 for an output of O dBm i nto 
600-ohm transformer load. Tl is the TELCO transformer, used for both 
upli nk transmission and downlink reception. 

4. 2.4 Power Supply . 

The primary of power transformer T2 is normally wired for 
115-volt operation as shown i n Figure 6-1-3, but can be wired for 230 
volts on special order . Ful l-wave rectifier CR2/CR4 with regulator Ul 
and fi l ter capacitors Cll and C12 suppli es regulated +12 volts DC to the 
7610-C Mother Board and connected boards . Full -wave recti fier CR1/CR3 
with regulator U2 and filter capacitors Cl3 and Cl4 supplies - 12 volts 
DC to the 7610-C Mother Board and connected boards. Full-wave rectifier 
CR5/CR6 supplies DC voltage to regulators U3 and U4. The +SV output of 
U3 i s used for 7610-C Mother Board circuits, and the +SV output of U4 
goes to the Display Board. 

4.3 7610-C Display Board. (Figure 6-1-4) 

Ul through U6 are combined latches and BCD decoders. The 
latches serve as holding registers for the received data from the 7610-C 
Mother Board, and the decoders drive the seven-segment displays DSl, 
DS2, and DS4 through DS7. The latch pulse for the latches comes from 
the 7610-C Mother Board through pin 4 of J2. 

0S1 and DS2 are the CHANNEL VERIFICATION displays; 0S1 is 
the most significant digit, and has a maximum count of 7. DS4 through 
DS7 are the TELEMETRY DATA displays; DS4 is the most significant digit 
and has a maximum count of 3. The segment lettering for DSl is typical 
of all the seven-segment displays, and is explained in the lower portion 
of the diagram. 

4-12 

• 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DS3 is the polarity display for the telemetry data. The 
horizontal segment (minus) is kept on continuously through pin 8. When 
a logic l is received from the 7610-C Mother Board at pin 16 of Jl, 
corresponding to a plus sign, Q2 is turned on and so lights the vertical 
segment. 

Ql is the driver for TELE FAIL LED CRl. A logic 1 from 
the 7610-C Mother Board turns on the LED. 

The 26-pin connector, J3, is connected to the optional 
rear panel 25 pin BCD OUTPUT Connector Jl9 when that option is selected. 
This allows the use of an external monitoring device. The latch pulse 
at pin 13 of J3 is identical with the latch pulse at pin 4 of J2, but 
comes from a separate inverter-driver on the 7610-C Mother Board. 

4.4 

4. 4. 1 

7610-R Mother Board. (Figure 6-2-3) 

Receive Circuits. 

When the TELCO communication option is selected, the FSK 
control signal from the 7610-C enters the 7610-R Mother Board through 
pins 2 and 3 of Jll (Sheet 1 of Figure 6-2-3). It is fed through Tl and 
switch 6 of Sl (which will be closed -- see Table 2-1) to pin 11 of J8. 
From here, the signal goes to the FSK Modem Board, where it is converted 
to a TTL-level signal (see Section 4.8) and returned through pin 8 of J8 
to the receiver in (RI) terminal of UART U28 (Sheet 2 of Figure 6-2-3). 
If an SCA communication option is selected, the received signal at rear 
panel CONTROL IN connector J18 will be detected on the SCA Board (see 
Section 4.9) and routed through switch 7 of Sl and pin 11 of J8 through 
the FSK Modem Board to the RI tenninal of the UART. 

The UART processes the data as described in Section 
4.1.2. U31, U32, and U33 are shift registers for the data out of the 
UART. The UP/DOWN infonnation in U33 is processed by U36, U64-4, and 
U64-2 to ensure that both UP command bi ts or both DOWN command bi ts have 
been received, but not UP and DOWN commands simultaneously. If both UP 
bits are received, a logic 1 is delivered to pin 6 of U39. If both DOWN 
bits are received, a logic 1 is delivered to pin 11 of U39. 

If multisite operation is used, the site identification 
jumpers are set for the binary code number that represents the site at 
which the 7610-R is installed. If multisite operation is not used, the 
jumpers are connected to +5 volts to give a 1111 code number to agree 
with that set in the 7610-C. The received site code from output pins 5 
through 11 on U33 are compared in U35 with the jumper settings; if they 
compare, a logic 1 is delivered to pin 13 of U61. 

The contents of U32 and U31 (channel select infonnation) 
are compared in U34 and U37 . If they compare, a logic 1 is delivered by 
pin 3 of U37 (Sheet 3 of Figure 6-2-3) to AND gate U61-10 to gate 
through the sync pulse from RX8 of the UART at pin 6 of U61. When the 
site compare is high (see preceding paragraph), the sync pulse will be 
gated through U61-11, to be used as the clocklatch pulse for register 
U38/U39. The inputs to U38 will be the six most significant bits of the 
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channel select word. The output at U39-2 will be the l east significant 
bit of the channel select word, the TELE FAIL bit at U39-5; the UP 
command bit at pin 7; and the DOWN command bit at pin 10. When the RX8 
sync pulse is received, the channel select word is applied to 2-to-1 
multiplexers U40 and U4 1. 

When LOCAL MODE pushbutton S3 is depressed, +5V is 
applied to pin 1 of U40 and U41 to cause these multiplexers to select 
their B inputs, which come from the 7610-R front panel CHANNEL SELECT 
switches. When S3 is not depressed, the multiplexers select their A 
inputs, which are the channel select bits from register U38/U39. The 
selected multiplexer outputs are applied through CMOS-to-TTL buffers U46 
and U47- ll to the 7-bit register consisting of U48 and U50-9 . U49, U52-
6, U45-11, and U45-6 constitute a 7-bit digital comparator for the 
purpose of detecting a change in channel selection. If there is no 
compare (U45-6=high level), flip-flop US0-5 will become set by a 1200Hz 
clock signal from U45-8 . With US0-5 set, US0-6 will be low (Logic 0) 
and so the Enable sig nal from U45-3 will be high. Thi s will cause the 
channel relay which had been selected to be deenergized . Also when US0-
5 becomes set (high out), the 4 bit counter U51 will be enabled to count 
up to 1111 (15 count). At a count of 1111, U51-15 will provide a 
positive pulse which will clock the inputs of U48 and US0-9 into these 
registers. U45-6 should now provide a compare (low level). US0-5 will 
be reset with the next positive edge 1200Hz clock signal and thus clear 
and disable counter U51. The Enable signal at U45-3 will now be low to 
allow the new relay to be selected. The circuitry just described 
provides approximately 12 mill iseconds of relay deenergizing time before 
a new relay can be selected, either in the 7610-R or 7630 (s). 

The four bits of the least significant digit of the 
channel number out of register U48 are applied to decoder U55 to select 
(Logic O) one of the 10 output lines corresponding to the selected 
channel number. The selected output energizes a relay for the selected 
channel on the Relay Board through one of the open- collector drivers U56 
and U57. The four U53 gates comprise a decoder which produces a logi c 0 
at pin 4 of U53 if the most significant digit of the channel select 
number is 0. This enables decoder USS, so that one of ten relays on the 
7610-R Relay Board can be selected . The outputs of register U48/U50 are 
also fed to 7630 (s), if used, via J3 for selection of higher channel 
numbers. 

The UP and DOWN bits at pins 7 and 10 of register U39 are 
applied to two open-collector drivers on U44 . When not in local mode, 
these drivers are enabled, and select (Low Level) UP relay coil Kl (if 
the UP bit is high) or DOWN relay coil K2 (if the DOWN bit i s high). 
When LOCAL MODE switch S3 is depressed, pins 2 and 7 of U44 are grounded 
to disable the drivers. The relays are then operated by the 7610-R 
front panel UP/ON or DOWN/OFF switches Sl and S2. The relay contacts 
are connected to the Relay Board through Jl to furnish UP or DOWN 
contact closures for the selected channel. 

The TELE FAIL bit at pin 5 of U39 is applied to a driver 
on U58 to provide a +12V output at rear panel tenninals when there is a 
failure of the downlink telemetry. U58 also drives a relay to provide 
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contact closure at rear panel terminals when the 7610-R is in local 
mode. 

When there is channel comparison, the end-of-word sync 
pulse at pin 8 of U61 is applied through amplifiers QlO and Q9. As long 
as pulses are received, C42 will remain discharged and thus K4 will 
remain energized. If there is a failure in channel comparison or a 
failure to receive sync pulses for longer than 20 to 55 seconds {R58 
Ajustable) K4 will deenergize and open its contacts, which are connected 
to the rear panel CONTL FAILSAFE terminals. 

Basic 4800 Hz timing for the 7610-R is generated by U42. 
Its output is divided by counter U43 to give 2400 Hz, which is connected 
by a jumper from pad F to pad D to supply the UART receive clock. For 
certain special applications, the receive clock can be jumpered to the 
4800 Hz output of U42-5. The UART's transmit {SEL) clock is normally 
jumpered to the 4800 Hz line, but in special applications it can be 
jumpered to the 300Hz output of U43. 

4.4.2 Transmit Circuits. 

The selected telemetry analog voltage to be transmitted 
to the 7610-C enters the Mother Board at pins l and 14 of Jl or pins 2 
and 14 of J3 {for 7630) (Figure 6-2-3, Sheet 3), and is fed to the input 
of Ul9 (Figure 6-2-3, Sheet 2). U19 is the analog portion of an analog­
to-digital converter {ADC), the digital portion of which is U12. 
Although the voltage across the TELE inputs is not more than 4 volts DC, 
the lines may be at a high voltage with respect to ground; so the 
circuitry associated with U19 operates against floating ground that is 
not connected to chassis or normal signal ground, and the inputs and 
outputs are made through optical isolators (U9, UlO, and Ull). 

NOTE 

. Floating Ground is indicated Dy V rather than -!.- • 
There are two control signals feeding Ul9, which come 

from Ul2 -- measurement cycle/zero cycle (M/Z) and UP/DOWN (U/D). The 
Analog to Digital Converter goes through a cycle in which it zeros 
itself out. Then it goes into a measurement cycle. Ul2 perfonns all 
the control. A 20,480 Hz clock from U13 is fed into U12. The UP/DOWN 
output of Ul2 controls a FET switch in Ul9 which switches between ground 
and a reference voltage set by QS and Q6. The output from the FET 
within Ul9 is summed with the analog input voltage and is applied to an 
integrator· within Ul9. The output of the integrator is compared to a 
stored voltage from the previous zero cycles by a comparator within Ul9. 
The output of the comparator {Ul9-5) is used by a time base counter 
within U12 to accumulate a count proportional to the input voltage. 

Ul5 through Ul8 constitute the output register from the A­
D converter. Ul5 stores the least significant digit, and Ul8 the most 
significan~ digit. Ul8 stores only two bits of data plus the sign 
(polarity) bit. After a measurement cycle, Ul2 will have accumulated a 
net count in internal latches. Ul2 then multiplexes the BCD information 
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out one digit at a time. The BCD data strobed into the four registers by outputs Dl through D4 of Ul2, in the following order: Dl, D3, D2, and D4. Data at the output of the registers stays the same until input data changes. The register outputs are supplied to shift registers U24 and U25, and are also fed to the 7610-R Display Board and will be displayed when the 7610-R is in local mode. 

The four registers, Ul5-Ul8 have tristate outputs. When an optional BCD Interface is plugged in , it will furnish a disable signal at pin 3 of J7 when channel 9 (or channels 8 and 9, depending on the option installed) is selected. The disable signal is applied to pins 1 and 2 of Ul5-Ul8 registers to turn off their outputs, so that the display will show what is coming from the BCD Interface rather than from the registers. 

The M/Z output of U12, whose frequency is the clock frequency of 20,480 Hz divided by 6144 or 3.33 Hz, is also fed through Ql, U22-4, and a jumper from A to B to clear flip-flop U29 and to load UART U28. Bis jumpered to C for a special option. The pulse is also used to load the parallel data from registers Ul5 through U18 into shift registers U24 and U25, and to load 7615-R shift registers, when used. Shift register U26, which is also loaded by the resulting M/Z pulse, is used to convert the channel verification data from multiplexers U40 and U4l and the UP/DOWN verification data from U65-2 and U65-4 to serial data for the UART (Figure 6-2-3, Sheet 2) (Channel l verification actually goes to U25). The three shift registers feed TXl, TX2, and TX3 of the UART. TX4 through TX7 are fed by the 7615-R (s), when used. U27 generates the sync pulse for TX8. Operation of the UART is described in Sections 4.1.1 and 4.1 .2. Its serial output from pin 25 is routed through the closed second switch of switch assembly Sl (Figure 6-2-3, Sheet 1) to the FSK Modem Board. 

4.4.3 Communication Link Switching. 

The switches in DIP switch assembly Sl are set in accordance with Table 2-1. U8 is the output amplifier for the TELCO link or for the input to an optional SCA Generator. Tl is the TELCO line transformer, for both transmitting and receiving. 

4.4. 4 Power Supply. 

The primary of power transformer T2 is normally wired for 115 volt operation as shown in Figure 6-2-3, Sheet 1, but can be wired for 230 volts on special order. Full-wave rectifiers with regulators provide all the outputs, except that one 12 volt output (+12VX, for the relays) and a +9V output (to J3 pin 4, for the optional 7630) are unregulated. The floating outputs (+5VF, +l2VF, and -12VF) are for the floating A-D circuitry shown on Sheet 2 of Figure 6-2-3. 

4.5 7610-R Display Board. (Figure 6-2-4) 

0S2 through DSS are the ?-segment displays. They are driven by BCD data from the 7610-R Mother Board via decoders Ul through U4. The decoders are enabled by a +5V level at pin 9 of J2 when the 
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7610-R front panel LOCAL MODE switch is depressed. DSl is the polarity 
display . Its horizontal segment (mi nus sign) is always on . When a 
logic l is received at pin 10 of J2 , Ql turns on the vertical segment to 
produce a plus sign. 

4.b 7bl0_:-_R _Relay and Barrier Strip Boards. (Figure 6-2-5) 

The Relay Board contains the ten re l ays for the ten 
channels to be selected. All relay coils are supplied with +12 volts , 
and the selected coil is effectively grounded in the 7610-R Mother 
Board. Each relay has three pairs of contacts -- one for UP/ON control, 
one for DOWN/OFF control , and one for telemetry analog voltage input. 
Rl through RlO are the analog voltage calibration potentiometers. 

The Barrier Strip Board plugs into the Relay Board and 
furnishes the rear panel terminals for output control contact closures 
and input telemetry analog voltages . 

4. 7 7610-C FSK Modem. (Figure 6-1-5) 

In the generator portion of the modem , Ul is an 
oscillator whose frequency is detennined by Cl, C2 , R2 and R3. When a 
logic l is received from the UART on the 7610-C .Mother Board through pin 
10 of Jl, Ql switches Cl in parallel with C2. With Ql on, R3 is 
adjusted for a~ oscillation frequency of 250 Hz. When a logic O is 
received, Cl is removed from the circuit, and the frequency is then 400 
Hz. U2-1, U2-7, and U9 are Low-pass active filters for the FSK output 
to the 7610-C Mother Board, where it is routed to the communication 
uplink (see Figure 6-3). 

In the detector portion of the modem, U3 through U6 
provide band-pass filtering with a combined pass band of 775 to 1125 Hz. 
The gain from pin 11 of Jl to pin l of amplifier U7 is approximately 31 
dB. CRl through CR4 are limiters . U8 converts the FSK signal to a TTL­
signal, which is delivered to the UART on the 7610-C Mother Board 
through pin 8 of Jl. CR5 is a received-level detector, whose output is 
available at the REC LEVEL test points on the 7610-C rear panel . A 
voltage in the range of 1. 5 to 10 volts nominally indicates a 
satisfactory received signal. R54 is used to tune the FSK detector for 
proper frequency response. 

4.8 7610-R FSK Modem. (Figure 6-2-7) 

This modem is basically the same as the 7610-C modem 
(Section 4.7), but the frequencies are different. In the generator 
portion, the low FSK frequency is 800 Hz and the high FSK frequency is 
1100 Hz. The two U2 operational amplifiers with -associated circuitry 
comprise a low-pass active filter, and U9 with its circuitry is a high­
pass filter . 

In the detector portion, the combined pass band of band­
pass acti ve filter U3 through U6 is 225 to 425 Hz . The gain from pin 11 
of Jl to pin l of U7 is approximately 31 dB. 

4-17 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

4.9 SCA Generator and Detector Board. (Figure 6-1-6) 

This board is used with both the 7610-C and 7610-R. All 
frequencies-detennining components are factory selected for the 
customer's SCA frequencies in accordance with the table at the bottom of 
Figure 6-1-6. The upper portion of the schematic is the SCA detector. 
The SCA input at pin 12 of Jl is fed through a high-pass filter to the 
demodulator, Ul. R3 adjusts the center frequency of the demodulator. 
The FSK output of Ul is fed through low-pass filter U2 to remove any 
high-frequency components of the SCA signal , and through amplifier U3 to the FSK Modem via pin 11 of Jl. 

The FSK input at pin 8 of Jl is applied to the SCA 
generator, U4, through Rl, which sets the amount of frequency deviation 
(nonnally :6kHz). The FSK-modulated FM triangular wave signal from U4 
is fed through low-pass harmonic filter U5 and amplifier U6 to the 
Mother Board, where it is routed to the rear panel CONTROL OUT connector 
(7610-C) or TELEMETRY OUT connector (7610-R). Potentiometer R2 allows 
adjustment of the output between O and 800 mv rms. 

4.10 BCD Interface Board. (Figure 6-2-6) 

This option is installed at the remote site when it is 
desired to introduce external BCD data on Channel 9 or Channels 8 and 9 
in place of the digital-converted analog voltages normally transmitted 
on those channels. The BCD inputs come from BCD CH8 (JlS) and BCD CH9 
(J16) connectors on the 7610-R rear panel, and are applied to tristate 
drivers U3 through U7 and U9. When Channel 9 is selected, a logic l 
from the relay select logic on the 7610-R Mother Board is applied 
through Jl pin 2 and inverter U8-10 to the enable inputs of drivers U3 
through US, and thus deliver their activated outputs to J2. When the 
Channel 8 jumper is installed on the BCD Interface Board, a Channel 8 
select input from the 7610-R relay select logic will similarly enable 
U6, U7, and U9 to deliver their activated outputs to J2. The BCD 
outputs from J2 are routed to shift registers U24 and U25 on the 7610-R 
Mother Board for loading into the UART and transmission to the 7610-C. 
The BCD outputs will also be displayed on the 7610-R Telemetry Data 
display when in Local Mode. 

When either Channel 8 or Channel 9 is selected, NOR gate 
U8-1 and inverter U8-4 on the BCD Interface Board deliver a disable 
signal to the analog-to-digital converter output register Ul5 through 
Ul8 on the 7610-R Mother Board, so that the inputs from the BCD 
Interface Board rather than the ADC outputs are sent to the 7610-C by 
the UART. 

4. 11 7615-C Direct Control . (Figures 6-4-3 and 6~4-4) 

On/off inputs are received from the front panel CONTROL 
switches or from the rear panel CONTROL terminals. A switch that is on, grounds its line; otherwise the line is maintained at +5 volts through 
one of the pull-up resistors (R3l through R45). Capacitors C41 through 
C55 are noise filters. The inputs are inverted in Ul5, Ul6, and Ul7, and applied as parallel inputs to shift registers Ul 8 and Ul9. The load 
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pulse and shift pulse are generated by the 761U-C . The data is shifted 
out serially from pin 9 of Ul8 and Ul9 through inverters Ul-2 and Ul-8 
and switches SlD and SlC to the 7610-C UA~T tor transmission to the 
remote site. In the first 7610-C instal led, SlD and SlC will be set to 
POS l, which will send the serial data out over the D11 and D12 lines to 
the 7610-C. In the second 7615-C, the switches will be in the POS 2. 

When status data is received from the remote site by the 
7610-C, eight bits of it is delivered to the 7615-C over the 001 line 
and eight bits over the D02 line, if it is the first 7615-C; or over the 
D03 and D04 lines if it is the second. The eight bits on 001 or D03 are 
shifted into U5; and then that 8-bit word is shifted into U3 whil e the 
next word is shifted into US . Likewise , data from D02 or D04 is shifted 
into U6 and U9. U7 compares four of the bits stored in US with four 
corresponding bits in U3. At the same time, U8 compares the four other 
bits in US with corresponding bits in U3. If U7 and U8 gets a compare, 
it produces a carry output at U8-3 which is delivered to Ul0-6 . UlO and 
Ull compare the bits in U6 and U9 . If all four comparators (U7, U8, 
UlO, Ull) get valid compares, Ull delivers a logic l to pin 5 of U4. 
Then when a latch pulse is received from the 7610-C through pin 7 of Jl, 
the data from U3 and U9 will be clocked into the holding register 
consisting of Ul2, Ul3 , and Ul4 . 

Two latch pulses were required to shift the data into US 
and then into U3, so that there will be two latch pulses out of U4 pin 
6. So if data does not change, there is a latch pulse every eight bits; 
but if data changes, there is a latch pulse from U4-6 every 16 bits. 
The outputs of the holding register are applied to drivers Ql through 
Ql5, which drive front panel STATUS LEDs CRl through CR15 (see Figure 6-
4-4). The driver outputs at J7 and J8 of the 7615-C Mother Board also 
connect to the STATUS terminals on the 7615-C rear panel . 

U4-8 and associated circuitry apply a logic Oto the CLR 
inputs of the registers to clear them when power is first applied. 

The power supply for the 7615-C (Figure 6-4-5) consists 
of a full-wave rectifier and an IC regulator to supply +5 volts to the 
Mother Board and front panel board. 

4. 12 7615-R Direct Control . (Figure 6-5-2 and 6-5-3) 

The control data received from the 7615-C via the 7610-R 
is fed through rear panel connector Jl and enters ·the Mother Board at 
Jl. It is processed in the same way as the received status data in the 
7615-C (see Section 4.11) . Switch Sl must be set to POS 1 or POS 2, 
depending on whether the 7615-R is the first or second installed. When 
the 7615-R is not in local mode, each logic 1 bit at the output of 
holding registers Ul2, Ul3 and Ul4 will energize its relay (Kl through 
K15) through its driver (Ql through Ql5). The relay contacts are 

~ connected to the rear panel CONTROL terminals for operation of external 
devices. A switch closure on the front panel of the 7615-C results in a 
relay contact closure at the 7615-R rear CONTROL terminals . 

If, however, the 7615-R front panel LOCAL CONTROL/REMOTE 
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CONTROL switch S16 (see Figure 6-5-4) is in the LOCAL CONTROL position, 
pins 5 and 6 of J12 on the Mother Board will be connected together 
placing the cathode of CR4 at -0.7 volts. This voltage disables Ql 
through Ql5, so that the outputs of U12 , Ul3, and Ul4 are not effective. 
In the local mode, switch Sl6 places a ground on the common bus of front 
panel CONTROL switches Sl through Sl5, so that they can energize relays 
Kl through Kl5. Sl6 also delivers a contact closure to the rear panel 
LOCAL WARN terminals for operation of an external device. 

The status inputs, which may be contact closures or TTL 
zeros for the active state, are brought in from the rear panel STATUS 
terminals through J3 and J4 of the 7615-R Mother Board. They are 
processed in the same way as were the CONTROL inputs to the 7615-C (see 
Section 4.11). Load and shift pulses for the shift registers Ul8 and 
Ul9 come from the 7610-R, and the shift register outputs are delivered 
to the 7610-R UART on the D11 and D12 or D13 and D14 lines, depending on 
the position of switch Sl. 

The status bits out of inverters Ul5, Ul6, and Ul7 are 
also sent to the 7615-R front panel STATUS LEDs CRl through CR15 (see 
Figure 6-5-4). 

The Power Supply Board (Figure 6-4-5) furnishes regulated 
-12 volts for the local disable signal, unregulated +9 volts for the 
relays, and regulated +5 volts for the other circuits. 

4.13 7630 Channel Expansion. (Figures 6-2-5 and 6-6-3) 

The 7630 contains a Relay Select Logic Board (Figure 6-6-
3) and two Relay Boards identical to the one in the 7610-R (Figure 6-2-
5). Relay control comes through Jl on the 7630 rear panel, which is 
connected to the 7610-R or the next lower 7630. The signals and power 
on Jl are brought into the Relay Select Logic Board through J4. The 
enable line at pin 16 of J4 disables the relay select circuitry during 
power-up and during channel change. E,F, and G represent the MSD in the 
channel number. They are applied to US, which decodes them into l of 7 
outputs (Channel 10-79). One switch on switch assembly Sl and one on S2 
are closed when the 7630 is installed to identify each 10-channel relay 
board. When there is an output from U8 on a line that is switched 
through Sl, US will be enabled. Likewise, U6 will be enabled by an 
output from U8 corresponding to one of the closed switches on S2. 

A, B, C, and D represent the LSD in the channel number . 
They are applied to US and U6. When one of these decoders is enabled, 
it decodes the 4-bit input into 1 of 10 outputs to select 1 of 10 relays 
on the Relay Board associated with that decoder. U5 drives Relay Board 
2, which is the right-hand board in the 7630; and U6 drives. Relay Board 
l, the left-hand boa~d. 

The TELE+ and TELE - analog input from the Relay Boards 
at Jl and J2 and the Relay Select Logic Board, as well as the UP and 
DOWN output to the Relay Boards , are connected to the 7610-R via J4 
where they are bussed with the inputs and outputs of the Relay Board in 
the 7610-R and possibly other 7630s. 
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Power from the 7610-R at 9 volts unregulated is regulated 
by U7 for the +5 volts needed on the Relay Select Logic Board. +12vdc 
unregulated, required by the relay coils is also supplied by the 7610-R . 

The Relay Boards are described in Section 4.6. 
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SECTION 5 

MAINTENANCE 

UARNING 

High voltages may be present when the 7610-R and/or 7630 
(s) are connected to transmitter metering circuits. Disconnect the unit 
from the transmitter and use extreme caution when servicing. 

5. l Genera 1. 

Since the Models 7610, 7615 and 7630 use solid-state 
circuitry and their power requirements are l ow, no maintenance problems 
due to high temperature should be encountered, provided the units are 
installed well away from vacuum-tube and other heat-generating 
equipment. Likewise, because the operating voltages are low, excessive 
dust accumulation associated with high-voltage devices should not occur . 

All integrated circuits and most other components are 
accessible by removing the top cover of the 7610, 7615, or 7630. The 
7610-C and 7610-R units have removable bottom covers so that there is 
access to the bottom of the Mother Board. If it becomes necessary to 
gain access to the bottom of the Mother Board of the 7630 or 7615 for 
soldering or other purposes , disconnect all cables to the board, remove 
the screws holding the board to the standoffs, and remove the board . 

Table 5-1 lists pin assignments for the 25-pin, 26-pin, 
and 15-pin connectors. When a cable runs between a 26-pin connector and 
a 25-pin connector, pin-26 is unused. When a cable runs between a 16-pin 
connector and a 15-pin connector, pin-16 is unused. The pin layout is 
shown below. A strip on the flat cable identifies pin-1 • 

14 

13 

26-Pin Connector 
Head-On to Mother 
Board 

•• ~ • • • •• •• • • • • 1'5 •• 8 

15-Pin D Connector 
Head-On to Rear 
Panel 

5-1 

•• 14 •• •• •• •• • •• • • • • • • • • • • • 25 
13 • 

25-Pin D Connector 
Head-On to Rear 
Panel 
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5.2 Periodic Maintenance. 

The only periodic maintenance required is cleaning. Once 
a year, or more often in dusty locations, blow off the dust from printed­
circuit boards with compressed air. 

5.3 

5. 3. l 

7610-C Calibration Procedures. (If Required) 

UART Clock Frequency. 

The UART clock frequency can be checked by connecting a 
frequency counter to pin 17 of Ul7 on the 7610-C Mother Board. The 
frequency should be 4800 Hz +lOOHz. If it is not, adjust R2. 

5.3 . 2 TELCO Output Level. 

The FSK generator output level from the 7610-C TELCO 
terminals on the rear panel should be O dBm (2.2 volts p-p) when 
terminated with either a 600-ohm load or the phone line. If there is 
minimal attenuation over the phone line between the 7610-C and 7610-R, 
measurement of output level should be made with the 7610-R end output 
disabled. Disabling may be accomplished by removing the phone line at 
one end and connecting a 600-ohm resistor across the output to be 
adjusted. 

If it is not desirable to disconnect the phone line in 
order to disable the output from the 7610-R Mother Board, an alternate 
method of disabling is to remove the 7610-R FSK Modem Board. 

The TELCO output level can be adjusted by means of R29 on 
the 7610-C Mother Board. 

5. 4 

5. 4. 1 

7610-R Calibration Procedures. (If Required) 

UART Clock Frequency. 

The UART clock frequency can be checked by connecting a 
frequency counter to pin 2 of U43 on the 7610-R Mother Board. The 
frequency should be 4800 Hz +lOOHz. If it is not, adjust R47 . 

5.4.2 ADC Clock Frequency . 

The ADC clock frequency can be checked by connecting a 
frequency counter to pin 3 of Ul3 on the 7610-R Mother Board. The 
frequency should be 20,480 Hz! 150 Hz. If it is not, adjust R32. 

5.4.3 ADC (Analog to Digital Converter) Full-Scale _Reading. 

a. Connect a voltage of not more than 3 volts de to an 
unused pair of terminals on the TELE barrier strip at the 7610-R or 7630 
rear panel. 

of term i n a 1 s . 
b. Connect an accurate voltmeter across the same pair 
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c. On the 7610-R or 7630 front panel, turn fully 
clockwise the calibration potentiometer for the channel being used for the measured input. 

d. With the 7610-R in local mode, observe the TELEMETRY DATA display. It should agree with the voltmeter reading, +3 count (3mv). If it does not, adjust R21 on the 7610-R Mother Board. 

5.4.4 Control Failsafe Delay. 

To check the operation of the control failsafe circuit, 
remove any connecti on to the FAILSAFE CONTL terminals on the rear panel and connect an ohm meter across the two terminals. A short should be 
indicated. Then disconnect the telephone line at the rear panel TELCO terminals. The ohmmeter should indicate an open circuit after a delay of 10 to 55 seconds. The time delay can be adjusted within the range of approximately 10 to 55 seconds as desired by means of R58 on the 7610-R Mother Board. 

5.4.5 TELCO Output Level. 

The FSK generator output level from the 7610-R TELCO terminals on the rear panel should be O dBm (2.2 volts p-p) when 
terminated with either a 600-ohm load or the phone line. If there is 
minimal attenuation over the phone line, between the 7610-R and 7610-C,, measurement of output level should be made with the 7610-C end 
output disabled. Disabling may be accomplished by removing the phone line at one end and connecting a 600-ohm resistor across the output to be adjusted. 

If it is not desirable to disconnect the phone line in 
order to disable the output from the 7610-C Mother Board, an alternate method of disabling is to remove the 7610-C FSK Modem Board. 

the 7610-R. 

5.5 

5. 5. 1 

5.5. 1. l 

The TELCO output level can be adjusted by means of R4 on 

FSK Modems. 

7610-C FSK Modems. 

FSK Generator Frequency. 

If FSK generator Ul on the FSK Modem is replaced or does not appear to be operating correctly, connect a frequency counter to pin 
5 of Ul on the FSK Modem Board. On the 7610-C Mother Board turn S1 -6 to the OFF position. The frequency at Ul pin 5 should be 400 Hz +6Hz. If it is not, adjust R3 on the FSK Modem. -

With Sl-6 still open, connect a clip lead from Modem Board pin 10 to +5vdc on the 7610-C Mother Board. The frequency at Ul 
pin 5 on the FSK Modem should now be 250 Hz !20 Hz. Remote the clip lead and return S1-6 to the ON position. 
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5.5.1.2 FSK Detector . 

If FSK detector U8 on the FSK Modem is replaced or does 
not appear to be operating correctly proceed as follows. With the 7610-
C and 7610-R operating together, connect an oscilloscope to pin 10 of UB 
and adjust the oscilloscope vertical sensitivity to l or 2 volts per 
centimeter. Note the DC level at pin 10; it should be approximately 
+5VDC. Move the oscilloscope probe to pin 8 of U8 and observe the 
switching signal. Adjust R54 on the FSK Modem so that the excursions of 
the switching signal are the same above and below the DC level observed 
at pin 10. 

5. 5. 1.3 FSK Band-Pass Filters. 

These filters (U3 through U6 and associated components on 
the FSK Modem) have adjustments for center frequency and Q. However 
they should not be adjusted in the field. If adjustment appears to be 
necessary, consult the factory. 

5. 5.2 

5.5.2. l 

7610-R FSK Modem. 

FSK Generator Frequency. 

If FSK generator Ul on the FSK Modem is replaced or does 
not appear to be operating correctly, connect a frequency counter to pin 
5 of Ul on the FSK Modem Board . On the 7610-R Mother Board turn Sl-2 to 
the OFF position. The frequency at Ul pin 5 should be 1100 Hz +15 Hz . 
If it is not, adjust R3 on the FSK Modem. -

With Sl-2 still open, connect a clip lead from Modem 
Board pin 10 to +5VDC on the 7610-R Mother Board. The frequency at Ul 
pin 5 on the FSK Modem should now be 800 Hz !30 Hz. Remote the clip 
lead return Sl-2 to the ON position . 

5.5.2.2 FSK Detector. 

The procedure is the same as described in Section 5.5.1.2 
for the 7610-C FSK detector . 

5.5. 2. 3 FSK Band-Pass Fi lters. 

As in the 7610-C, these filters are factory-adjusted and 
should not be adjusted in the field. If adjustment appears to be 
necessary, consult the factory . 

5.6 

5. 6~ 1 

SCA Generator and Detector. 

SCA Deviation (7610-C/7610-R). 

The FM deviation is set by Rl on the SCA Generator and 
Detector Board. This is a factory adjustment, and should not be 
readjusted in the field unless appropriate FM deviation-measuring 
equipment is available. Specified deviation is nonnally !6 kHz . 
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5.6. 2 7610-C SCA Detector Frequency. 

This frequency is adjusted with the SCA 
Generator/Detector Board operating in the system. Proceed as follows: 

a. Open DIP switch Sl-2 on the 7610-C Mother Board. 

b. Ground pin 12 of the SCA Generator and Detector 
Board to a nearby ground. 

c . Connect a frequency counter to pin 4 of Ul on the 
SCA Generator and Detector Board, and adjust R3 for the specified center 
frequency . 

5.6.3 

d. Remove the ground and close DIP switch S1-2 . 

7610-C SCA Generator Frequency and Output Level. 

To adjust the frequency and output level with the SCA 
Generator/Detector Board operating in the system, proceed as follows : 

a . Remove U14 on the 7610-C Mother Board. 

b. Ground pin 8 of the SCA Generator and Detector Board 
to a nearby ground. 

c . Connect a frequency counter to pin 4 of U4, and 
adjust R4 for the specified center frequency. 

d. Adjust output level potentiometer R2 to meet the 
requirements of the external equipment, as measured at pin 9 of the SCA 
Generator and Detector Board or at rear panel SUBCARRIER CONTROL OUT BNC 
connector. 

e. Remove ground and reinstall Ul4 . 

5.6.4 7610-R SCA Detector Frequency . 

This frequency is adjusted with the SCA 
Generator/Detector Board operating in the system. Proceed as follows : 

a . Remove the BNC cable connected to 7610-R rear panel 
J18. 

b. Ground pin 12 of the SCA Generator and Detector 
Board to a nearby ground . 

c . Connect a frequency counter to pin 4 of Ul on the 
SCA Generator and Detector Board , and adjust R3 for the specified center 
frequency . 

d. Remove the ground and reconnect the BNC cable to 
7610-R rear panel Jl8. 
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5.6.5 7610-R SCA Generator Frequency and Output Level. 

To adjust the frequency and output level with the SCA 
Generator/Detector Board operating in the system, proceed as follows: 

a. Open DIP switch S1-5 on the 7610-R Mother Board. 

b. Ground pin 8 of the SCA Generator and Detector Board 
to a nearby ground . 

c. Connect a frequency counter to pin 4 of U4, and 
adjust R4 for the specified center frequency . 

d. Adjust output level potentiometer R2 to meet the 
requirements of the external equipment, as measured at pin 9 of the SCA 
Generator and Detector Board or at rear panel SUBCARRIER TELEMETRY OUT 
BNC connector . 

5. 7 

e. Remove ground and close DIP switch Sl-5 . 

7610 C/R, 7615 C/R and 7630 Troubleshooting Guide. 

WARNING: 

There may be high voltage differences between voltages 
applied to the 7610-R rear barrier strip assembly and 
signals within the 7610-R itself. Care also must be 
taken in troubleshooting the system in its normal 
configuration because certain external control or 
monitoring functions may be activated or interrupted. 

Before starting troubleshooting procedures, visually 
inspect the suspected unit, making sure all connectors and integrated 
circuits are securely in their sockets. 

The following guide assumes that the 7610-C and 7610-R 
are connected together as a pair on the bench along with any optional 
7615 C/R and 7630 units that are suspected of failure . This guide 
assumes that there are no external control or status connections made to 
the rear panels. Discretion should be used as to whether connections 
should be removed from all pieces of equipment or to troubleshoot the 
equipment in place as installed. It certainly is desirable to isolate 
the problem to a general area before removal from the installation fo,r 
further checkout on the bench. (For instance it would not be necessary 
to remove the 7630 if the problem is in the 7610-R. The problem in the 
7610-R, for example, may be simple enough to repair in place). 

7610-C - 7610-R Interconnect Procedure . 

The equipment to be analyzed for trouble should be 
interconnected as shown on Page 5-8. 

5-7 
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For Telephone Wireline (TELCO) Operation: 

a) Connect a twisted wire pair between the TELCO 
terminals on the Model 7610-C rear panel terminal 
strip Jl2 and the Telco terminals Model 7610-R rear 
panel terminal strip Jl7. If the telephone 
interface is questionable connect a 30 db/600 ohm 
attenuator between the 7610-C and 7610-R as follows: 

TELCO 
7610-C 620 620 TELCO 

7610-R 

For microwave Uplink (STL) operation and FM Radio 
Downlink (SCA) operation: 

a) Interconnect the Control Out connector Jl3 on the 
Model 7610-C to the Model 7610-R Control In 
connector J18. 

b) Interconnect the Telemetry In connector Jl4 on the 
Model 7610-C to the Telemetry Out connector J19 on 
the Model 7610-R. 

NOTE: 

Communication link requires a SCA generator (modulator) and a 
corresponding SCA detector (demodulator) either included in 
the 7610 C/R or external to the 7610 C/R. 
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5,7, l 7610 C/R, 7615 C/R or 7630 Does Not llor k 

Does 76JOR and 7610C f unct i o n 
okay togetner and also i n 
Loca 1 Mode. 

YES 

NO 

NO Does 7615C and 7615R function 
.----------------,tokay together and a lso in 

Local Mode . 

Go t o tro ubleshooti ng t ree 
Paragraph 5 , 7 ,3 

YES 

Does 7630 unit (S) function 
okay 

NO 

YES 

System i s OK 

5.7. 2 7610R and/or 7610C fa i l to Function Properl y 

(Power Supply Checks) 

I I Does the + i ndicat or I ight f NO 
on the 76TOR and the 761 OC 
Telemetry Data d i sp l ay l i ght? I 

OK 

I 
Check de vo l tages o n 76JOC Mother Board as fol lows . 
If bad check the rcgu la tor and associated components . 

I f Bad Check 

TPl =+l2vdc +5% V Ul 
Wi t h respect 

TP2-- I 2vdc !5% ✓ to "GNO'' test UZ 
point TP3=+5vdc .!,5%v U3 

TPli=+Svdc :!:,5% u4 

OK 

Check de vo 1 tages on 761 OR Mother Board as follows . 
If bad check the regu 1 a tor and associated compone nts. 

I f Bad Check 

With rc'Spect TP=+ 12vdc :, 5% U2 

to f l oating uzo-1 "=+5vdc :!:_5%-'" Ul 
" GND" at TP12 J 

TP5=- I 2vdc :,5%;:" U3 

TP4-+I2vdc +SY-- ui. 

With respec t TP3=-12vdc ~ us 
t o "GND11 tes t TP2=+5vdc + / U6 
po i nt 

TP 13•+5vdc ::_5% U7 

TP l -12. Svdc _!_10% CRll , CR12 

OK 
(CLOCK FREQUENCY CHECKS) 

On the 76 I OC Mother Board mtasure 
the clock frequency at U16- 3 and BAD 
a t U6-2. The fr-equenc i e5 5ha 11 
r espectively be 1.3Hz +15% a nd 
4800Hz +2% -

I OK 

SEE NEXT PAGE 

OK 

Go to troub l eshooting tree 
Paragraph 5 , 7,2 

Go to troub las hooti ng tree 
Par agraph 5 .7 .4 

I 
Check AC L i ne Fuse on unit 
(7610C or 7610R) wh i ch appears 
to be compl etel y i noperative. 

I BAD 

Look for overheated or otherwise 
visibly defect i ve parts . I NONE FOUND 

Iii t h power cord removed from AC 
power source, rep lace fuse and 
apply power again. Check for 
signs of overheat i ng par t s around 
t he power ~upply a r ea of t he Mother 
Board. 

~ D 

Rep l ace defec t ive ports and check r-
for shorts on associate d c i rc'-' i try. 

I 
Replace r especti ve bad IC Ul6 or 
US, U2 l or associated component. 
The "800Hz clock may be adj ust ed 
See Paragraph 5 .4 .1 
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OK 

5 . 7. 2 CON'T 

I 
On the 7610R Mother Boa rd measu re 
the clock frequency at Uli2-5 and 
Ul3-3. The frequenc ies shall 
respectively be li800Hz +2% and 
20 ,480Hz :_1 %. -

OK 

(OTHER TESTS) 

ll i th the 7610R in Local Mode, 
se I ec t channe Is 00-09 from 
the 7610R frontpane l. Relays 
Kl -KIO on the relay boa rd shal l 
correspond ingly be_ selec!ed . 

OK 

The 76 IOC channe l ver ification 

BAO 

BAD 

BAD 

Replace respec tive bad IC U42 or 
Ul3 or associated component. 
These c lock frequencies may be 
adjusted . See Paragraphs 
S.4.1 o.n4 S.4.2. 

res pectlvely 

Check 76lOR relay select circuitry I 
on Mother Board, thumb.iheel switch, 
and the 7610R relay board . 

shall indicate the same channel as 1--------------""'I 
se l ected at t he 7610R . 

OK 

With the 76TOR i n Local Mode, 
a I ternate I y depress t he Up and 
Down pushbutton switches at 
76JOR. The correspondi ng 
7610R ind icator s hall 1 i ght and 
the Up and Down relay on 76 I OR 
Mother Board shal 1 energize. 
The Up and Down re lay contact 
closure should be ver ifi ed with 
an ohnrneter across the. 
corresponding A-B ·termi nals of 
the Quick Disconnect term inal 
s trip at the rear of 7610R at 
the term i na 1 s corresponding ro 
t he channe 1 se 1 ec ted (check 
Fai l ing channel) . 

BAO 

Check 7610R circu i try associated 
wi th the Up-~01,m pushbutton 
switches and t he Up-Down relays 
Kl and K2 o n the 761 OR Mothe r 
Board. If OK, Check t he 
approp r iate relay on t he 7610R 
Relay Board . 

Se 1 ec t des ired channe 1, 00-09 
at the 7610R, wi th no wires or 

NO I Does 76IOC Tele Fai l LED Light? _~ ... -------, 

YES 

Check the fol l aw i ng associ a ted circuitry: 

1. 7610R Mo ther Board UART U28 . 
2 . 761 OR Modem FSK Genera t or. 
3. The output into t he phone 

line if used shall be Odbm. 
~ . 1 f SCA generator is used, check 

output , 
5. Down I i nk : (Telco or SCA) . Telco 

1 i ne loss sha 11 not exceed 30db. 
6. 7610C; if SCA demodulator is 

used , check FSK output. 
7. Receive l evel at output of 7610C 

rear pane l $hOu ld be +l .SV, 
system may operate marginally . 

8 . Check seria l l og ic data f rom 
7610C FSK Modem detector beard . 

9 , 7610C Mother Board UART u17. 

No Problem He re 

Check channel datil l oaded in 76IOR 
sh i ft reg is cers and ser ial ly loaded 
i nto 7610R UART U28. Reference Da ta 
Format Table 4- 2 . If OK, check data 
serial l y rece i ved at 7610C sh i f t 
registers from 7610C UART U17. Da ta 
from 7610C sh i ft registers is latched 
i nt o I a rch-decode r IC' s on 761 OC 
display board . 

vo 1 tage connected , for that BAD 
.._ _____ -I channe l , to Tele+, - 7610R 1---------------, 

rear barrier termi na l stri p , the 
7610R telemetry Data shall display 
"!!)000" (:_0002) . 

OK 

I 
Connected a verifiabl e accurate 
de voltage to the same 761 OR rear 
:rele +- term i nals as above . App l ied 
vo I tage sha 11 be 1 ess than 3vdc. 
With t he correspond ing 76 I OR front 
pane l sealing pot set Ful I CW, the 
76 i OR te lemetry Data sha ll d i splay 
a value ~qua ! to t hat appl ied to 
wi t h i n :_3 counts. (ie . 3mv) 

OK 

SEE NEXT PAGE 

BAD 

Check c i rcuitry assoc i ated w i th the.J 
761 OR A-0 converter (LD 110/LO 111) 

Check the circuitry associated 
vii th the 7610R A- 0 conve rter 
( LO 110/LD 111). Verify that 
the applied de voltage Is 
ge t ting thru the 7610R relay 
board . Fur ther check t hat 
digital da ta is getting 
mult l plexed fl"'om the LOllO 
to the 76 l0R tr i -state ho ld i ng 
regi ster cons i sti ng of U15, 
U17, UIS . Is this data 
getting to the 7610R d i sp l ay 
boa rd . 
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5 . 7.2 CON'T 

I 
The 76IOC Telemetry Data shall BAO 
indicate the same reading as 

I displayed at the 7610R. 

I OK Check the ser i ally loaded data into the 
76 I OR UART U28. I f OK check da ta seria l ly 
received at 76JOC shift registers from 

OK De-sele:ct Loca·1 Mode at the 76 10R. 76 IO UART U I 7 . Data from 76IOC sh i ft 

The 7610R Te l emetry d i splay sha l l reg i sters is I atched into la tch- decorder 
be b l ank except for the "+". IC's on 76I0c d i splay board . 

I BAO 

Check a~ soc i a ted Loca I Control 
Switch and Local Control Signal 
to t he 76I0R display board . 

I 
The 76JOC EXTERNAL CONTROL 
should be turned OFF . From 
the 7610C frontpanel select 
channel 00- 09. Re l ays KI-Kl!l BAO 
on the 76 IOR re lay board sha 11 

I :or respond ingly be se l ected . 
I t i s sufficient: to verify 

Is the 76IOR Control Fai l safe this selection by monitori ng 
re I ay de- energized i ndicating (YES) BAO the i ndication of the 76I0C 
an Up- Link control failure7 channel verification display . 
(With an ohmmeter check for I OK 
1 ack of cont i nu I ty across 
the rear 7610R Fa i !safe 
barrie:r str ip termi na l s . ) 

Alter nate l y depress the UP and l NO(OK) 
YES (OK) DOWN pushbutton switches at 7610C . 

The correspond ing UP and DOWN 
i ndicators sha 11 1 ight at the Check Lhe fol lowi ng associated c i rcui Lry ; 
761 OR. ,. 7610C Hother Board UART U17 . I NO(BAD) 

2. 76JOC Modem FSK generator . 
3. The output i nto t he phone I i ne 

i f used s ha 1 I be O dbm. 

Check to see that appropr iate UP or 4. I f SCA genera tor is used I check 
output . OOWN contro 1 signals appear at input s. Up contro 1 1 ink: (Telco o r SCA). of Ul 1 shift register on 7610C Hother 
Telco line l oss sha 11 not exceed Board . If OK, check ou tpul of sh ift 
30 db. reg i ster u33 on 7610R Mother Board . 

6 . 7610R; if SCA demodulator is at the time of the lat ch pulse. I f 
used check FSK output. both UP and DOWN controls a re not 

7 . Receive level at output of 761 OR s l mu l taneous ly present the correct 
control wi 11 be latched into U39 and rear panel should be +I . SV, system 

thereby select the proper UP o r DOWN may operate marg inally . 
8. Check ser ial logic from 761DR FSK r e l ay. 

Modem detector board . 
9 . 76IOR Mother Board UART U28. 

I No Pr oblem Here I 
Depress both the UP and 001/N pushbuttons 

OK simu l ataneously at the 76I0C . Neither Check channe I s e lec t data and 
UP or 001/N indicator shal l I ight at site select data l oaded into 
the 7610R. 76I OC shift registers and seri a lly 

I BAD 

loaded into 7610C UART u I 7. 
Reference Data Forma t Table. 4- 1. 
If OK, check data ser ially 
received at 7610R shift registers 

Rep lace U36 or U611 on 761 OR Mother 
from 76 IOR UART U28. Received 
channe I data RXI and RX2 i s 

Board. compar ed at t he output of the 
shift registe r s by a digital 

I 
comparator. I f a 11 correspond i ng 
data bi t f unctions compare and 
the s I te se 1 ect a 1 so cornpare then 

WI th no connection to the 761 OC rear the channe I data wi 11 be gated 
Externa 1 Cont ro l Connector or to J 11 in to registers U38, U39 . 
on the 7610 Mother Board, set the 7610C BAO 
EXTERNAL CONTROL switch to ON. The 

I 7610C channel verification shal l read 
channe I 00. The 761 OC UP and DOWN -

76I0c indicator s s hal 1 remain ext i nqu i shed . On Mother Boar d check U7 , U8, 
U9 and assoc i ated input circu itry . I OK 

SEE NEXT PAGE 
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5 . 7 . 2 COITT 

I 
IReturn 76I0C Externa l Contro l switch l 

lo OFF. I 

I Does t he 7610R have an opt iona l BCD 11-_ve_s ________________________ _, 
Inte rface card for external BCD data. I I 

NO 

I End of Test I 

5. 7 .3 

YES 

Is the proper BCD data d is play on 
the 76 10 C/R telemetry displays 
vihen channel 8 or 9 is selected . 
NOTE : There may be on ly one 
channe I of BCD input, in which 
case i t -.i 11 be assigned to CH9 . 
See jumper on BCD card . 

Check. the circuitry associated 
wi th the 6C0 I nterface board 
and I og ic assoc iated with CH8 
or CH9 . Select on the 7610R 
Hother Board . When t he exter na l 
BCD input i s bei ng d isplayed, 
outpu ts of tri·state registers U15, 
Ul6, U17 a nd Ul8wil l be disabled 
on the 7610R Mother Board . 

7615 R (s) and/or 7615C ( sl Fail to Functi on Properly 
with the 7610 C/R. 

Assuming that the 7615R ($) has no external wires 
connected t o the rear terminals ; connect with jumper wires the 15 rear 
Control ou tputs t o t he corresponding 15 Status input as follows : 

a) Connect the top Contra 1 output tenni na 1 s 1 thru 15 
respecti vely to t he t op Status input tenninals 1 
thru 15 . 

b) Connec t the bottom Control output tenni na ls 1 thru 
15 respecti vely to the bottom Status i nput tenninal s 
1 thru 15. 

Before s tarti ng test s verify that switch S1 inte rnal to 
the 7615C and 7615R are i n corr esponding pos i ti ons for each 7615 pair 
(for 15 channels). 

(Power Suppl y Checks) 

Do any status indicator L£D 1 s l ight NO Check AC I ine fuse on unit (7615C 
on the 76 I 5C and a I so does any or ]615R) 
Status indicator LEO•s l i ght on the 
7615R. 

OK I I BAD OK 

I I ,~ D Check de voltages as follovis on Look for overheated/otherwise visibly 

761SC a nd 761 SR Mother Boa rd 
defect ive parts . 

If bad, c heck 

I NONE FOUND 

pov,er supp l y board \Ji th power" cord removed from AC power 
source: 1 replace fuse and apply power 
again . Check fo r signs of overheating 

With J 13-4..,.Svdc !:, 5% U3, CR6, CR7 parts on the power s upply board . 
respect 
to11GN0' 1 

test J 13· 3m• 12vdc + 5% U2, CRJ, CR4 (7615R Only) point J 13·2~+9. 0-1 lvdc CR6, CR7 

I Re_p lace de.feet i ve parts a nd c heck 
for shorts on assoc iated circuitry . 
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I 
Wi th the 761SR i n Local Control 
Mode tu rn-o n (UP) Di rect Control 
switches at the 76 I SR one at a 
time . As each switch is selected BAD 
a corresponding relay (KI-K15) shal 11---------------, 
be energi zed . As each switch i 5 de­
selected a correspond ing relay shai 1 
be dc-encrgjzed . 

OK 

BAD Verify continuity with an ohmmeter 
1 

[r-------------.::.;~ ac ross 7615R rearpancl Local WARN 
te rmina 1 s . 

I Check 761SR f ro ntpanel Loca l Cont rol I 
switch . 

OK 

Ver i fy that Ql -QIS are being d isab l ed 
by -o.7v :!. 0 . 2V at Jl2-5 on 76J5R Mothe, 
Board. If OK check circu itry associated 
1<ith faili ng frontpanel Direct Control 
sw i tch a nd control relay (KI-K IS), 

As each 76 l 5R Direct Control s1,.i.itch 
is se l ected or deselccu~d, a correspond- 1-.;;B;,;A;;.D __________ _ 
Ing 7615R s tatus indicator shall be I 
i l luminated or extinqu i shed respective l y . 

OK 

As each 761SR Di rect Control switch i s 
r------------...;;,BA~D:.,i se l ected o r dc:sclec.ted , a corf'espondi ng I 761SC status indicator shal 1 be i 1 l um­

i nated or extinquished respect ive l y . 

Check the data s~r i a l ly sh i fted 
from shift reg i sters UIS, Ul9 on 
the 76JSR Mother Board to U28 UART 
o n the 7610R Mother Board . Clock ing 
signa l s for 761SR are derived from 
76JOR. I f OK, check seri a l data into 
shift registers US, U3, U6 and U9 
on 761SC Mother Board . This data 
is received from 76IOC UART Ul7 . 
Clocking s ignals for 76 15C are 
de rived f rom 7610C. Status data 
received by 761SC shift reg iste rs 
i s loaded into paralle l holdi ng 
registe r s if two complete transfers 
compa re. Check Q-output of 761 SC 
U12 , U13, and Ul ~. I f OK, check 
fa i ling transistor (QI - QIS) , 
frontpanel LED or assoc i ated 
component. 

OK 

With the 761 SR in REMOTE CONTROL 
mode, turn-on (UP) Dire c t Control 
switches a t the 7615C one at a 
time . As each switch is 5elected 
a cor re s pond ing STATUS LED sha 11 
light at the 761SR and 761SC . As 
each 76JSC sw i tch is de- selected 
a corresponding STATUS LED shal 1 
be extinquished at the 761SR and 
761SC. 

OK 

Test complete . Optional tests can 
be performed on the 76 l SC to verl fy 
t hat the rearpane l status output s 
are proper and that contro l can be 
accompl is hed via t he 7615C rea rpane l 
Control i nputs . Remove jumper wi res 
on the rea rpane I of 76 l SR. 

BAD 

Veri f y control relay contact c l osure 
(or open i ng) at the rear 76JSR panel . 
Check UIS, U16, Ul7 and assoc iated 
components o n 761SR Mother Board. I f 
OK, Check frontpane l disp l ay board and 
wtring t here-to . 

I 
Check the data serially sh i fted from 
sh i ft regis ters UIS and U19 on t he 761SC 
Mother Board to U 17 UART on the 76 I QC 
Mother Board . Clocking s ignals for the 
7615C are derived f rom 76IOC , I f OK, 
check serial data i nto shift register s US, U3, 
U6 and U9 on the 761SR Mother Board. Th i s 
data is rece i ved from 761 OR UART U28 . 
Clocking signa ls for 761SR are de ri ved from 
7610R. Con trol data received by 7615R shift 
registers is loaded i nto pa ra l l e l holding 
registers i f two complete t ransfers compare . 
Check Q outputs of 761SR U12, Ul 3, and U14 . 
If OK, check fail ing trans i stor QI-QlS , front­
panel LED or associated component. 
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-

S. 7 , 4 7630 unit (s) fails to Funttion 
Properl y ,;i th 76 IOR. 

On the 7630 Relay Select Logic board, 
v~rify that DIP switches S2 and SI arc 
set properly for the 7630 ass igned channels. 
Only one position on each s"d tch s.lial 1 
be ON. The posit ion that is ON assigns 
l O channe 1 s corresponding to the most 
s i~ni,f icant d igi t of the channel se l ect 
thumb,iheel on the 7610 C/R. 

OK 

Measure t he de voltages on the 7630 Re lay 
Select Logic Soard . 

If bad check. 

With respect 
to 11GND11 

t estpoint 

:J8- I 6=+5vdc ::, 5% U7 

NOTE : The +12 . Svdc and +9vdc from which 
+Svdc is deri ved comes over a cab 1 e f rorn 
t he 76JOR . 

OK 

Wi th the 76\0R in Loca l Mode, Select 
channe l xo-x9 from the 76\0R (X~cha nne l s 
assigned to left side of 7630) . Re lays 
Kl-KIO of the 7630 left relay board s hal I 
be correspond ingly by e nergized. 

OK 

Select channe l XD-X9 from the 
BAD 76JDR (X~cha nnels assigned to 

,-----------------t right side of 7630) . Relays 

I Kl-KIO of the 7630 ri ght relay 
boa rd sha I I be correspond i ng I y 

Check realy select logic i n 7630 
associated with rea l y board#Z 
(right) . I f OK , check relay 
select log ic on the 76lOR ~other 
Board. Check the cable bet>ieen 
lhe 7630 and 7610R (or a nother 7630) . 

I 

I Check for poss ible shor t s of 
Tele + and - 1 ines goi ng back 
76\0R. 

be energized . 

OK 

Alternately dep ress the UP ,1nd 
DOWN pushbutton sw i tches at t he 
76 IOR . The UP and DOWN re l ay contact 
closure shou ld be verif ied with a n 
ohmmeter across the corresponding 
A-B termi nals of t he Qu ick Disconnect 
te rmi nal st ri p a t the r ear of the 
7630 at the termi nals cor responding 
to the channel selected (check 
Fai 1 ing channe l ) . 

OK 

l!AD 

From the 7610R selec t desired 
channe I cor respond ing t o 7630 
benig checked . Wi Lh no wi re5 
or vo I tage connected I for tha t 
cha(lne l , to Te le + , -7630 rear 
barr ier term inal str ip , t he 
Te lemetry Data sha l l display 
"+ 0000" (:_ 0002). 

OK 

Connect a ver i f iable accurate de 
vo 1 tage t o the same 7630 rear 
Tele + - termi nals as above . 
App Ii ed voltage sha 11 be less than 
3 vdc. Wi th the correspond i ng 
7630 front panel sea ling pot set 
Fu l l CW , the 7610R Telemetry Data 
shal l disp l ay a va lue equa l t o that 
appl ied towithin~3 counl ( i. e . Jmr). 

OK 

End of Test 

BAD 

BAD 

l 
Check relay select Logic in 7630 assoc iated 
wi t h realy board #I (Left) . I r OK, check 
realy Select Logic on the 76l0R Mother 
Board. Check the cable bet-.een the 7630 
and 761 OR (or another 7630). 

I 
Check the 7630 re JaY corresponding 
to the channel se l ected. I f OK, 
check cab I i ng back t o 76 1 OR UP/ 
DOWN re 1 ays. 

l 
Check the 7630 relay corresponding 
to the cha nnel selected . I f OK, 
verify that the Tele ... ,. de voltage 
is getting back to the 76JOR. 
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Page 1 Page 2 

Model 7610-C Mother 8D Asse11bly I 6608-1440 Model 7610-C Mother BD Asse<Ably f 6608-1440 

Ckt. Ref. Oescription TFT Stock No. Ckt. Ref. Description TFT Stock No. 

Cl Cap cer Disc SOOpF ss 1005-0501 
CZ Cap Cer Disc SOOpF SI 1005-0501 
CJ Cap Cer Di SC SOOpF s, 1005-0501 
C4 Cap Cer Di SC SOOpF s, 1005-0501 
cs Cap Cer 01 sc SOOpF SI 1005-0501 
C6 Cap Cer Disc SOOpF Sl 1005-0501 
C7 Cap Cer Di SC SOOpF 51 1005-0501 
C8 Cap Cer Di SC 500pF 51 1005-0501 
C9 Cap Cer Disc SOOpF SI 1005-0501 
ClO Cap Poly Carb .041MFD SOY 1006-0470 
Cll Cap Elect SOOMFD 25V 1010-0511 
C12 Cap Tan lOHFD 20V 10\ 1008-0101 
Cll Cap Elect SOOMFD 25V 1010-0511 
C14 Cap Tan lOHFO 20V 10\ 1008-0101 

CR5 Dio HRSOl 1281-0501 
CR6 Dio HRS01 1281-0501 
Jl Plug 6 Pin 2250-6006 
J2 Conn 12 Pin Molex 2250-6012 
J3 Conn 12 Pin Molex 2250-6012 
J4 Conn 12 Pin Molex 2250-6012 
JS Plug 7 Pin Molex 2250-6007 
J6 Socket, 1/C 16 Pin 2250-1016 
J7 Socket, 1/C 16 Pin 2250-1016 
JS Conn 26 Pin H Header 2250-6512 
J9 Socket, 1/C 16 Pin 2250-1016 
JlOA Plug 7 Pin Molex 2250-6007 
J108 Plug 7 Pin Molex 2250-6007 
Jll Conn 26 Pin H Header 2250-6512 

C15 Cap Elect 8000UF 25V 1010-8000 
C16 Cap Tan lOHFD 20V lOS 1008-0101 
C17 Cap Tan lOHFD 20V 101 1008-0101 
C18 Cap Cer Disc .OlHFD 1005-1039 
C19 Cap Cer Disc .OlHFO 1005-1039 
C20 Cap Cer Disc .OJHFD 1005-1039 
C21 Cap Cer Disc • 01 HFD 1005-1039 
C22 Cap IIYhr lMFO 200V 51 1004-0002 
C23 Cap Cer Disc .OlHFD 1005-1039 
C24 Cap Cer Disc .OlMFD 1005-1039 
C25 Cap Cer Disc .OlHFO 1005-1039 
C26 Cap Cer Disc .OlMFD 1005-1039 
C27 Cap Tan lOMFD 20V 10, 1008-0101 
C29 Cap Cer Disc 500pF 51 1005-0501 
CJO Cap Cer Disc 500pF 51 1005-0501 
C31 Cap Cer Disc SOOpF 51 1005-0501 
C32 Cap Cer Disc • 1\.f 12V 1005-0100 
C33 Cap Cer Disc • Hf" 12Y 1005-0100 
C34 Cap Cer Di SC • 1\.f 12V 1005-0100 
C35 Cap Cer Disc • 1\.F 12V 1005-0100 
C36 Cap Cer Disc • lUF 12V 1005-0100 
C37 Cap Cer Disc • lUF 12V 1005-0100 
C38 Cap Cer Disc • lUF 12V 1005-0100 
C39 Cap Cer Disc • 05MFD 1005-5039 
CRl 010 Rect 1N4001 1284-4002 
CR2 Oio Rect 1N4001 1284-4002 
CRJ D1o Rect 1N4001 1284-4002 
CR4 Oio Rect 1N4001 1284-4002 

Ql Xistor 2N5089 1271-5089 
Q2 Xistor 2N5089 1271-5089 
Rl Res HT FLH 1/BW 1' 3 .32K 1061-3301 
R2 Pot PC MT SOOOtt-1 1T 1072-0500 
Rl Res Car Coo,p 1/4W 5\ 1.2K 1065-1201 
R4 Res Car c ... p 1/4W 5\ 1.2K 1065-1201 
RS Res Car c ... p 1/4W 5\ 1.2K 1065-1201 
R6 Res Car CO<Dp 1/4W 5\ 1.2K 1065-1201 
R7 Res Car Comp 1/4W 51 1.2K 1065-1201 
RB Res Car Comp 1 /4W 5\ l. 2K 1065-1201 
R9 Res Car Comp 1 /4W 51 1. 2K 1065-1201 
RIO Res Car Comp 1 /4W 5\ 1. 2K 1065-1201 
Rll Res Car Coop 1/4W 5\ l.2K 1065-1201 
R12 Res Car COllp 1/4W 5\ 4. 7K 1065-4701 
R13 Res Car COllp 1/4W 5\ 4. 7K 1065-4701 
R14 Res Car Comp 1/4W 5\ 4. 7K 1065-4701 
R15 Res Car c ... p 1/4W 5\ 4. 7K 1065-4701 
R16 Res Car COllp 1/4W 5\ 4. 7K 1065-4701 
Rl7 Res Car c ... p 1/4W 5\ 4. 7K 1065-4701 
R18 Res Car Comp 1 /4W 5\ 4. 7K 1065-4701 
R19 Res Car Comp 1/4W 5\ 4.71: 1065-4701 
R20 Res Car Comp 1/4W 5\ 4.71: 1065-4701 
R21 Res Car Comp 1/4W 5\ 4.71: 1065-4701 
R22 Res Car Comp 1 /4W 5\ 150 1065-0150 
R23 Res Car Comp 1 /4W 5\ 1. 2K 1065-1201 
R24 Res Car Comp 1 /4W 5\ l. 2K 1065-1201 
R25 Res Car Comp 1/4W 5\ l.2K 1065-1201 
R26 Res Car Comp 1/4W 5\ 1.2K 1065-1201 

Page 3 Page 4 

MOdel 7610-C Mother 8D Assemb 1 y , 6608-1440 HOdel 7610-C Mother Board Assembly f 6608-1440 

Ckt. Ref. Description TFT Stock No. Ckt. Ref. Description TFT Stock No. 

R27 Res Car Comp 1/4W 51 4. 7K 1065-4701 
R28 Res Car Comp 1/4W 51 1K 1065-1001 
R29 Pot 10K 1T 1072-1002 
RJO Res HT FLM 1/8W 1\ 1.1 MEG 1061-1104 
R31 Res HT FLM 1/8W 1' 4.99K 1061-4991 
R32 Res Car Comp 1/4W SI 1.2K 1065-1201 
R33 Res Car Comp 1/4W 51 1.2K 1065-1201 
R34 Res Car Comp 1/4W 51 1.2K 1065-1201 
R35 Res Car Comp 1 /4W 51 1. 2K 1065-1201 
R36 Res Car Comp 1/4W SI 2.2K 1065-2201 
R37 Res Car Comp 1 /4W 5\ 22K 1065-2202 
R39 Res Car Comp 1 /4W 51 4 70 1065-0470 
R40 Res Car Comp 1 /4W 51 331( 1065-3302 
R41 Res Car Comp 1/4W SI 4. 7K 1065-4701 
R42 Res Car Comp 1/4W 51 560 1065-0560 
R44 Res Car Comp 1/4W 51 4. 7K 1065-4701 
Sl Switch, 16 Pin Dip 1800-2068 
Ul 1/C Reg 1/2 Amp +12V 1100-4212 
U2 l/C Reg 1/2 Amp 12V 1100-2012 
UJ l/C LM340T-05 1100-7805 

U26 1/C MH74LS164N 1101-0164 
U27 1/C t-tt7400N 1102-7400 
U28 1/C SN74LS04N 1101-7404 
U29 1/C HH74C08N 1102-7408 
U30 1/C SN74LS04N 1101-7404 
U31 I /C SN74LS04N 1101-7404 
U32 1/C MH74C04 1102-7404 
U33 1/C HH74C04 1102-7404 

PC BD 7610-C Mother 1600-1440 
Heatsi nk 60718 2010-6071 
Heatsi nk 60728 2010-6072 
Tyton, QIIK Tie 2140-0004 
Tyton, QI/K Tie 2140-0004 
Tie Hounts TC141 2140-0141 
Tie HOunts TC141 2140-0141 
Socket, 1/C 8 Pin 2250-1008 
Socket, 1/C 14 Pin 2250-1014 
Socket, 1/C 16 P1n 2250-1016 
Socket, 1/C 40 Pin 2250-1040 
Socket, 1/C 40 Pin 2250-1040 

U4 l/C LM340T-05 1100-7805 
us 1/C LM567CN 1100-0567 
U6 l/C HH74C161N 1102-0161 
U7 l/C HH74C157N 1102-0157 
U8 l/C HH74C157N 1102-0157 
U9 l/C HH74C157N 1102-0157 
UlO 1/C HH74C165 1102-0165 
Ull 1/C HH74C165 1102-0165 
U12 I /C HH74C 165 1102-0165 
U13 l/C HH74C165 1102-0165 
Ul4 1/C LM741CN 1100-0741 
UlS 1/C HH74C74N 1102-7474 
U16 1/C LMSSSCN 1100-0555 
U17 1/C HH5303 1100-5303 

.U18 l/C HH74C08N 1102-7408 
U19 1/C HH74C08N 1102-7408 
U20 1/C HH75452N 1100-5452 
U21 1/C HH74C04 1102-7404 
U22 1/C HH74L574N 1101-7474 
U23 1/C HH74LS164N 1101-0164 
U24 1/C HH74C08N 1102-7408 
U25 I /C HH74LS164N 1101-0164 
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I 
Display BO 7610-C Assembly# 6608-1420 

Ckt. Ref. Description TFT Stock No. 

CRl Led MV5025 1285-5025 
DSl Led DL704 8 1285-0704 

0 I Cl ,S) 
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DS2 Led DL704 8 1285-0704 
DS3 Led DL 701+1 1285-0701 
DS4 Led DL704 8 1285-0704 
DSS Led DL704 8 1285-0704 

,3 

I 
,9 r-

I If) 

0 

DS6 Led DL704 8 1285-0704 
DS7 Led DL704 8 1285-0704 
J3 Conn 26 Pin M Header 2250-6512 
Ql Xi stor 2N4275 1271-4275 
Q2 Xi stor 2N4275 1271-4275 
Rl Res Car Comp l/4W 5% 4.7K 1065-4701 
R2 Res Car Comp l/4W 5% 150 1065-0150 

1 SO'" 

I 
tfl 

:J <fl 
0 N 

J 

I 
I 

<:r 
if) 
Cl 

R3 Res Car Comp l/4W 5% 4.7K 1065-4701 
R4 Res Car Comp l/4W 5% 120 1065-0120 
RS Res Car Comp l/4W 5% 150 1065-0150 
Ul I/C 9368PC 1100-9368 
U2 1/C 9368PC 1100-9368 
U3 1/C 9368PC l 100-0368 
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Hodel 1610-C FSK Modem 80 Assembly I 6608-1602 Hodel 7610-C 

Ckt. Ref. Oescr1pt1on TFT Stock No. Ckt. Ref. 

Cl Cap Poly Cal'b 06111fD 50V 1006-0680 
C2 Cap Poly Cal'b • 11~0 lOOY 1006-0110 
CJ Cap Tan lOIIFD 20V 101 1008-0100 
C4 Cap Poly Carb .111'D 50V 1006-0101 
cs Cap Poly Carb .04/HfD SOY 1006-0470 
C6 Cap Poly Carb .03/4FD 50Y 1006-0300 
C7 Cap Poly Cal'b .0314FD 50Y 1006-0300 
ca Cap Poly Carb .0314FD 50Y 1006-0300 
C9 Cap Poly Carb .0314FD 50Y 1006-0300 
ClO Cap Tan lOMFO 20Y 10, 1008-0100 
Cll Cop Cer 01 sc • lUF 12Y 1005-0100 
C12 Cop Cer D1 SC .05HFD 1005-5039 
C13 Cap Poly Carb .047MFO 50Y 1008-0100 
C14 Cop Cer 01 sc • HF 12Y 1005-0100 
ClS Cap Poly .OlNFO lOOY 1002-0011 
C16 Cop Cer D1 sc .0111'0 1005-1039 
C39 • Cap Po 1 y Cart, • OJMfO 50V 1006-0300 
C40 Cap Poly Carb .03HFO 50Y 1006-0300 
C41 Cop Poly Carb .03HfD 50Y 1006-0300 
C42 Cap Poly Carb .03HFD 50Y 1006-0300 
C47 Cap Cer 01sc .lUF l2Y 1005-0100 
C48 Cap Cer Disc -~FO 1005-5039 
C49 Cap Cer Oise .05HFD 1005-5039 
C50 Cap Cer D1 sc .05"FD 1005-5039 
C51 Cap Cer D1 sc .OSHfD 1005-5039 
C52 Cap Tan lOIIFD 20Y 10\ 1008-0100 
C53 Cap Poly Cal'b 0047UF 2\ 1006-0047 
C54 Cap Poly Carb 0012 27 1006-0012 
C55 Cap Poly Carb . lMFD 50Y 1006-0101 
C56 Cap Poly .02~FO 100Y 1002-0221 
C57 Cap M1 ca 750pF 1001-0751 
C58 Cap Poly • lMFO lOOY 1002-0010 
C59 Cap Tan lOMFO 20Y 101 1008-0100 
C60 Cap Tan 10MFO 20Y 10, 1008-0100 
CRl 01 o 1N3064 1281-3D64 
CR2 010 1N3064 1281-3064 
CR3 010 1N3064 1281-3064 
CR4 010 lN3064 1281-3064 
CRS Oto lN281 1280-0281 
Ql Xlstor 2N4275 1271-4275 
Rl Res Car ca1p 1/ 4W 51 4. 7K 1065-4701 
R2 Res MT FLM 1/8W 1\ 18. 2 1061-1822 

R3 
R4 
RS 
R6 
R7 
R13 
R14 
R15 
R16 
R17 
R19 
R20 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R46 
R47 
R48 
R49 
R50 
R51 
R53 
R54 
RSS 

Page 3 

Model 7610-C FSK Nodem BO As Se<Ab 1 y I 6608-1602 

Ckt. Ref. Descr1pt1on TFT Stock No. 

R56 Res MT FLM 1/8W 1\ 34.81( 1061-3482 
R57 Res MT FLM 1/8W 1, 34.81( 1061-3482 
R58 Res MT FLM l/8W 1\ 34.81( 1061-3482 
R59 Res car COllp l/4W 5\ 1K 1065-1001 
R60 Res car COop 1/4W 5\ 100!( 1065-1003 
Ul 1/C LM567CN 1100-0567 
U2 1/C LH1458N 1101-1458 
U3 1/C LH741CN 1100-0741 
U4 1/C LH741CN 1100-0741 
us 1/C LH741CN 1100-0741 
U6 1/C LH741CN 1100-0741 
Ul 1/C LM1458N 1101-1458 
U8 1/C XR-22l1CP 1100-2211 
U9 1/C LM741CN 1100-0741 

Socket, 1/C 8 P1n 2250-1008 
Socket, 1/C 14 P1n 2250-1014 
Plug, 2 P1n RT/A Nole, 2250-8802 
Plug, 12 P1n RT/A Molex 2250-8812 
PC BO 7610 Modea 1600-1600REYB 

Page 2 

FSK Hodell BO Assembly t 6608-1602 

Oescr1pt1on TFT Stock No. 

Pot PC MT 1K 1T 1072-1001 
Res Car Comp 1/4W 51 JOO!( 1065-1003 
Res MT FLH 1/8W 11 25. 5K 1061-2552 
Res MT FLM 1/8W 1, 25. 5K 1061-2552 
Res HT FLM 1/8W 1\ 25. 5 1061-2552 
Res Car COllp 1/4W 51 22K 1065-2202 
Res MT FLH 1/8W 1, 499. 1061-0499 
Pot PC MT 500 Olf,I 1T 1072-0500 
Res Car c ... p 1 /4W 5\ 910 1065-0910 
Res MT FLM 1/8W 1\ 28.0K 1061-2802 
Res Car C011p 1/4W 5S 241( 1065-2402 
Res car Coap 1/4W 51 15K 1065-1502 
Pot PC MT 500 0114 1T 1072-0500 
Res Car Comp 1 /4W 51 910 1065-0910 
Pot PC HT 500 OHM 1T 1072-0500 
Res Car Comp 1/4W 51 24K 1065-2402 
Res Car Coap 1/4W 5\ 15K 1065-1502 
Res MT fLM 1/8W a 825. 1061-0825 
Pot PC MT 500 0114 1T 1072-0500 
Res Car C.O,p l/4W 51 910 1065-0910 
Pot PC MT 500 0114 1T 1072-0500 
Res Car COip 1/4W 51 241( 1065-2402 
Res Car CMp 1 /4W 5\ 22K 1065-2202 
Res MT FLM 1/8W 1, 1K 1061-1001 
Pot PC MT 500 OHM 1T 1072-0500 
Res Car Coap 1/4W 51 910 1065-0910 
Res MT FLM 1/8W 11 43.2K 1061-4322 
Res MT FLM 1/8W 1\ 27.41( 1061-2142 
Res MT FLM 1/8W 11 32,4K 1061-3242 
Res Car Comp 1/4W 5\ 241( 1065-2402 
Res Car C0111p 1/4W s, 1K 1065-1001 
Res Car C°"p 1/4W 51 22K 1065-2202 
Res MT FLM l/8W 1i 34.81( 1061-3482 
Res car C.O,p 1/4W 5\ 3.3K 1065-3301 
Res Car COllp 1/4W 5S 5. lK 1065-5101 
Res car Comp 1/4W 5\ 470K 1065-4703 
Res Car COllp 1/4W s, 100K 1065-1003 
Res MT FLM 1/8W 1, 71.SK 1061-7152 
Res HT FLM 1/8W 1, 19.6K 1061-1962 
Res Car C011p 1/4W SS 560K 1065-5603 
Pot PC MT 5K 1T 1072-5001 
Res 1/SW 190MF 34.81( 1061-3482 
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Model 7610 SCA Gen & Oet SD Opt 4 Asse,ably # 6608-1630 Model 7610 SCA Gen & Det BO Dpt 4 Ass .. bly I 6608-1630 

Ckt. Ref. Description TH Stock No. Ckt. Ref. Description TfT Stock No. 

Cl Factory Select 
C2 Factory Sele<:t 
CJ Factory Sele<:t 
C4 Factory Sele<:t 
cs Factory Sele<:t 
C6 Factory Sele<:t 
Cl Cap Tan lOMFD 20Y 101 1008-0100 
ca Cap Cer Disc .llF 12Y lOOS-0100 
C9 Cap Tan lUF 3KY 1008-0011 
ClO Cap Cer Disc .OSHFO 1005-S039 
Cll Cap Cer Disc OOlUF 1005-1049 
C12 Factory Sele<:t 
ClJ Cap Poly .018MFD JODY 1002-0181 
C14 Cap Poly • lMfO 100V 1002-0010 
C15 Cap Mica 430pF 1001-0431 
C16 Cap Tan 10Nf0 20Y 10\ 1008-0100 
C17 Cap Tan lOMFO 20V 10\ 1008-0100 
C18 Cap Tan lOMFO 20V 10\ 1008-0100 
C19 Cap Mica lOOpF 1001-0102 
C20 Factory Sele<:t 
C21 Cap Cer Oise .OSHFO lOOS-S039 
C22 Cap Mica 910pF 1001-0911 
C23 Cap Poly .00S6HFD lOOY 1002-0S62 
C24 Cap Ht ca 22pF 1001-0220 
C2S Cap Tan lUF 3KV 1008-0011 
C26 Cap Ht ca 1 SOpF 1001-0lSl 
C27 Cap Ht ca 39pF 1001-0390 
C28 Cap Cer 01 sc • llt" 12V 1005-0100 
C29 Cap Poly .0022l1FD 100V 1002-0221 
L1 Factory Sele<:t 

R9 Res Car Coo,p 1 /4W S\ 181: 1065-1802 
RIO Res Car CMp 1 /4W s, 8- 21( 106S-8201 
Rll Res Car C0111p 1 /4W SI 1K 106S-1001 
R12 Res Car COllp 1 /4W s, 1K 106S-1001 
R13 Res Car COllp 1/4W Sl 4.7K 106S-4701 
R14 Res Car COllp 1/4W s, 4.71( 106S-4701 
RlS Res Car COllp 1/4W s, 10K 106S-1002 
Rl6 Res M'r FLH 1/811 1\ 1.471( 1061-1471 
R17 Res HT Flll 1 /811 1\ 10K 1061-1002 
R18 Res HT FLH 1/811 11 3.16K 1061-3161 
R19 Res tar COIOp 1/4W s, 4. 71( 106S-4701 
R20 Factory Select 
R21 Factory Sele<:t 
R22 Factory Sele<:t 
R23 Res Car Colop 1/4W 5\ 1K 1065-1001 
R24 Res Car Comp 1/4W 5\ 1K 1065-1001 
R2S Res Car Comp 1/4W Sl 2.21( 1065-2201 
R26 Res Car Comp 1/4W 5\ 4. 71( 106S-4701 
Ul 1/C NES6SA 1100-0S6S 
U2 1/C lM 74 lCN 1100-0741 
U3 1/C lH 741CN 1100-0741 
U4 1/C LM 74 lCN 1100-0566 
us 1/C lM 302 1100-0302 
U6 1/C LM 301 1100-0301 

PC SD 7610 SCA Modm 1600-1630 
Socket, 1/C 8 Pin 22S0-1008 
Socket, 1/C 14 Pin 22S0-1014 

l2 Factory Sele<:t 
l3 Factory Select 
l4 Choke lSOUH 1530-01S1 
LS Choke lSOUH 1530-0lSl 
Rl Pot PC MT 1K 1T 1072-1001 
R2 Pot PC HT 2K 1T 1070-2001 
R3 Re s Var PC MT 2K 10T 1069-2001 
R4 Res Var PC MT 1K 10T 1069-2001 
RS Res Car C011p 1/4W 5\ 4. 7X 1065-2001 
R6 Res MT FLH 1/811 1\ 3.16K 1061-3161 
R7 Res Car COllp 1 /4W 5\ 181: 1065-1802 
R8 Res Car COllp 1/4W 5\ 8.2K 1065-8201 
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-= > 10K. 
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k:_zo R.'20 R2. I R2.'2. 
GEN FREQ IC\Ot<.Hz. 3~0 2.'2.1< 2."2.K 2.2.K 

GEN FREQ 185K.~z. 3"l0 2.2K 2.2K 2.ZK 

GEN FRE:Q 15'2. KHz. '510 2.7K 2.11<. 2.lK 

GEN FREQ 4-1 KHz. 2000 IOI<. IOK IOK 

GE"-! FREQ G:> 71<.Hz. 1200 <o.'2.k. lc,.2K <c.2.k. 

GE.N FREQ 110 KHz. le,20 3.G.>K 3 .<oK S~K "--- -------------------------------------------+-- - ---------' 
GEN FREQ 2.~ KHZ. 3000 15K 151<. l !:>I<. j 

FSK. DATA. OUTPUT 
SEE t-JOTE S 

GROUND 
SEE NOTES 

M O DUlAT ED 'SCA SlJ&:ARR.IER 
S EE NOTE. S 
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GEN FREQ 3~ KHZ. ZOOC \OK IOK IOI<.. 

DET FREQ l~O KHZ. 5<aC 1000 3"l 7!50 33 750 ~o ~~~ ~I 

~- ?G:,IO C. : JI CONNECT'$ TI-IR!J A 
CABLE T O ..;3 oF lvlOTHER BD· 
,<o10R: JI CONNECT':, To J9 M011-1ER 8D"l--+--+=--+--c,----l+--_____ 1-- --- ------------..J.I _ __. 

ITEM IN I I I EF 

DE, FREQ 185 KHz. 5<.,o 1000 ~ 750 33 15o S<ae ~ -, ?,i,H 

k:)E;T FREQ 152.KHZ. 

DE.T l=REQ IIOK.Hz. -- 2700 :¾,D 1000 3<.:,0 1000 I - M'-• ~ ·n~ L 
, / 

CET F'RE.Q Zi:aKHz. hoooc zcoo - ~ - [5(oO(X 4700 2..71'1-! 12.?MH S.3MH 

DET Ffi:!EQ 3~KHZ. - l(l(X)C - 5100 - 5100 l?ooO 2.'2MI-I 12..ZMM 2.7MH 

CE:T !=REG 41 KHz. - •oooo - SIOO - 5\00 l300C 2.'2M~ 2.2MH '2.2M~ 

DE., l=~EG G:>i 1<.H"Z. 1000 330C 

Cl C2 C3 C4 C.5 C.<o C.IZ LI L2 L3 

1 I 2 I 
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IOLUANCU UNUSS 
OTHU WISE s ,1c 1FIID 
.XX± A.-- ANGU(AI 
.xxx±----- ± 

I 
DO NOT SCALE THIS PRINT 

4 I 

1=,,,..i~ ::=:..::=...._-1-_!,.~ lllll F IG. G- I ·<c 
MFG. ING. SCA GEN l DE.T 

MODEL r~IO C /R_ 

Sil l I OIAW4NG HO 

C <a<aO I - 18~0 
K ONO. SCA L I "'-- I SHf I o, I 

I 5 

D 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

A 

B 

C 

D 

E 

I 
CATA 

015PLA',' 

J,,5 
eoc. I ATC D 

(£NC Cit' CONVERSION) I CONVERTER ~ 
c.LOC.K 

r1 REC.OSTER I 
TRl·STATE 

IS 
e,L.J'S'S 

CISABI.E 

- IS 

I 
BC.t> 1NP1..JT Cll8q :ae<:. T 

(.FROMRELAj 
OPTION 

raecT l.QG. 

FROM 
,s 15 ... uP/ 

EOC 

CLO<:><. --l 

~ Ol.fTF'U"T" 

TELCO 

<.>CA 
INPUT 

DOWN 

C.H8 Ol'l 
EXTERNAL SC.D 

INPU"T" 

CONTRQL I 
AND I 

TlM\NG, I 

SEND/ 
REC. 

60A,R[)5 

i 
EXTEl>.IJAL 

FSK 

2 

LOCAL MOC,E 

ANALOG V°'-.TAGE INPUT 

~ U2.4 I SHIFT 

" REc,,s-n:R I 

fe 
>-H .12!:> I 'SHIFT 

RE<.15"TER I 
~ 

+· 
s U2<o I <o, SHIFT C, 

REG15TER I 
,2 ,f- e 

C.ONTfi<"">I. 

r------7 
I 

1 
011 

I -.,,.5 STATl/Sl 
I • I I 
I E><PAN'.,S'NI 
I L_IOlZ 

LOAD I - O<,,IS. I 
I EXP. I 

~ - TIMIP\16 I 

I l:,i:,, 

I r-
I ~•S ":.T/>-.,~ ~, I 
I 

E.>CPA>)S1~"-II0!4 I 
I 

L._1 

I L _____ _J 

ENC> OF WORL, GEN. I 
~!Ff I U2l I 

_, S~lF"t 
LOAD I R.EC>l~TER I 

I + 7 .. ,,., GNO 

TiL 'SEt--JD 

T"TL REC 

2 

SEE. l"IGURE.~-3 
~LOC.K DIAGRAM FOR 
'7fol0 C..Ot,..0,\1 JN\C.A Tl()f,J 

OP,IO.._. 

3 4 

,xi R~I 

UART 

,,<2 R><2 

T"3 R.)( ~ 

8 f!>li5 
,><4 

'$ERIAL 

8BIT5 
"T".><S 

SERlAL 

8BITS 
T><<'> 

-:.ER:l.t\L Iv< 4 

8811'$ 
T~7 R)('~ 

SERIAL 

R,< <o 

R><1 

:°';<8 RsS 

DR. 
'SHIF'T 

t>RI>. 

TR.O RI -
c.t.OC.K 

3 4 

5 

~ 

e ~ '"l!UMf$WHEF.L I 8 CHANNEL 

I U"32 

l 
u:!,iu37 

:.EL.E.C.'T .:wtTC.M 
51-HFT 

CK'\~JNfl 

I ~Et:-.t".)TE.k a l{..')tJ1PA"E 

t I 
A•l'I ~- 1 

CLOCK 
E'-.IAeLE 

I U:!.l 

I 
_L_ 

~MIFT 

I R.Ev ·:.-=~ '1 
REG 

f u= 
l 

I I Te1..E I ua<} 

I 
FA.IL·'SAJ:E. 

I 
T I U~:-

I 
':.l•HF..,. 

I f-;E,G,1 -£.R 

t I I -4 
<JP/ 

OOWN 
FRONT ONL CONTMI.. 

uP/t>CW'i ~ TO '5HIFT Re(.,ISTER 
(SEND) 

T1 -
LJAL ' 4 51"TE. 

I 
--.. ~ LOCAL 

CONTROL WAR.N 

6 

-
- 2.TOI , I 

MULTI-
PI.E.XISR I 
--

~ 

I 
I 

I 

7 8 
UVI ION 

01sc1e,,10N 01 CHI AUTH DAU SYM 
A 

._ ____ ..._ ____ . 

018,q -
BCD OPTIO"' 

2 

10 

RELAY 

~ :;ELECT 
LOGIC. 

8, 

I UP 
RELAY I 

I 
DOWN 

I RELAY 

~ 
ANALOC:, 
VOLTA.GE: 

-ANALO r c .. o - UPCO 
TEN RE.LAYS >--DOWN 

C, VOLTAG£ 
NTAC.TS 
CON"TACT:!, 

(3P<>.IR OF 0 c,,,.JTACTS = 
RELAY 

BoARD 

I I 

ri+-ANAL 0G \,OL"TAGE. 
ONTM:TS 

CONTN:TS 
c1-1, ~UPC 

L~OOWN 

~ANNEL~j ~ 
TlON 

~- r------ l-------~ ---------- - - - - -------------
I 00 ii LOCAL WARN 

I -, RE1.AYC-o:lNTl>Cl5 

I 1Ga5 CONTROL 

IN>lo! 
NO. I l=XPAN'$10t--1 

__J 
I 
I 
I 

I ()031 
I --i I 

I 7~5 CO>flROL 

I NO. 2 E.)lPAN$10N 
0¢4 I __J 

I 
I 

IATCHI 
re.Nb OF V..ORD

1 I --, 
DE;,-1;.C.T ANt... 

I 7<olS E.XA<>.NSION I lON-r-ni.. I I TIMING 

I • ';Mini __J 
I I 

I 
I -.j C.ONTROL 
I I CLOCK AND I FAtL•~f:E I CONTROL FAlL•SAFE C()N-1-(0L 

C.IRC,ull I RE.LA.,. CONTACT$ 

I 
I 
I 
I 

5 

TELE rl'JL SAFE 
12.V OUTPUT 

6 

1-...30EXP..,.SION I 
C,OADOt '!IO,._,.O..L 

c~) 

I I 

I I I 
I I 0::. :; I PM1 HO, 

TYNIAS Y 

IEMOVE AU 
IUIRS AND SHARP EDGES 

fOUIANCIS UHUSS 
OfHIIWISI s,t(lfll0 
.x• t ,,,._I ANOUlAI 
... x:1: :t 

00 NOT SCAlE THIS "'INT 

7 

I 
I 

E)("T "1"eLE 
SEL. l t-J. 

F,ea,uRe. (c. 2..1 

oucun1 ON .... .... 

,c,ooo.,rs, .. s-r.cii.r-..t~Moeo , .. ,,....,. 
... 
A 

8 

I 
I 

A I 
I 
I 
I 

B 

I 
I 

C 
I 
I 
I 
I 
I 

D 

I 
t 
I 

E 

t 
I 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 

' 
A 

I 
I 
I 

B 

I 
I 

I C 

I 
I 
I 
I 

D 

I 

I E 

I 
I 

2 

2 

D,SPI.AY Be. 
.._~!>Y (oGoOS·15~ 
Sl,E FIGURE <o.2..4-

FRONT P.o..>JEL 

Sw1TC.HES ANo 

i"-IDlc.ATORS 

<.;EE F1<;uRE «>-'2..3 

3 

2 

4 

13 

3 

4 5 6 

Re:LAY BoARD 
ASS Y <-><oo8 • 14-SO 

SEE F1C.URE <c,.2.'!> 

BARRIER STRIP 
BOARD 

P1 J1 ASS'-,' ~-!':AO 
'Se.E FJC.URE G,.2..':', 

z (Ol>TIOIJ) 

EXT TELE SEL OUT 
(REM( p,,_,_.eL) 

EXT TEI.la SELIN 
(REAR PA•ll:L) 

MoTHER &,..Ac 
ASSY <o<o08·1340 
see Fie.URE <o-2..'3 

4 

r-- --,- - - -1 r-}l __ .!.. _g __ -1 

I I 
IBCD INTERF-"'.E I 
I (OPTIO...,) I 
l.._ssy =oe .. 15',o I 
lsee; F1GURE ,:;,:z..<.> 1 

I I 
L_ ----

4 

Z'!> (OPTIOIJ) 7,o30 E><PAN'$IOIJ 
( REAR l>ANEL) 

J7·2 TO Jl7 ANC> 
,----t61JC. CC>NN. 

12. 

:; 

12. 

I -I 
I -----,--

r-J, -.---;-, I r-l--,----7 r ____ _J [B+I- ~_,/!._.J : 

I FSK MODEM ISCA GE,-.i.l DET. 1 
I (OPTI0'-1) I (OPTION) I 

I ASSY """°8-1<.,0)( I l ASSy <o:aoe· 1<..~)(1

1 

ISEE FK.URE <1,.2.7 I 
1
si;e F 1GURE ~.l.<o 

I : I : L ________ _J L _________ _J 

25 (OPTION) 

25 (Ol>TIO>J) 

5 

(REl'R CANEL) 

PoweR 
I RA"'Sl=ORMER 

SEE FIGURE Cc-'2..~ 

RECEIVE LEVEL 

6 

3 

7 

IISVAC. 

""" .. 
NO. -

PAIT NO. 

REMOVE AU. 

IUIIS ANO SHAlr B>GIS 

TOlltANCIS UHllU 
OfHIIWISI IPl(IIIID 
.XX t. ~ ANOIILAI 
.uxt t 

DO NOT SCALE TMS NIINT 

7 

8 

A 

B 

C 

D 

ffflo...~ E 
,OOOo,o.,,1$1 .. S....CW..~-­,. ,....,.. 

8 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Page I Page 2 
I 

Hodel 7610-R Mother Soard Ass..,bly I 6608-1340 Model 7610-R Asse,ably I 6608-1340 

Ckt. Ref. Oescrfptfon TFT Stock No. 

HOUler Board 

Ck t. Ref. Oescrfptfon TFT Stock No. 

Mother Board Asse,ab I y I 6608- I 340 

' + Ref. Description TFT Stock No. 

Hodel 7610-R Mother Board Asse,ably I 6608-1340 

Ckt. Ref. Oescl"iption TFT Stock No. 
I 

Cl Cap Cer Oise • ll/f 12V 1005-0100 
C2 Cap Elect SOOMFO 25V 1010-0511 
CJ Cap Tan lOMFD 20V llli 1008-0100 
C4 Cap Elect 500MFD 25V 1010-0511 cs Cap Tan lOMFO 20V 10\ 1008-0100 
C6 Cap Elect 500MFO 25V 1010-0511 
C7 Cap, Tan lOMFD 20V 101 1008-0100 cs Cap Elect 500t1FO 25V 1010-0511 
C9 Cap Tan lOMFD 20V 10, 1008-0100 
ClO Cap Elect 8000UF 25V 1010-8000 
Cll Cap Tan lOMFD 20V 101 1008-0100 
C12 Cap Elect 500Mf0 25V 1010-0511 
C13 Cap Cer Disc .OlMFD 1005-1039 
C14 Cap Tan lOMFD 20V 101 1008-0100 
C15 Cap Mf ca lOpF 1001-0100 
C16 Cap Cer Disc .05HFD 1005-5039 
C17 Cap Cer Di SC .OSMFD 1005-5039 
C18 Cap Poly Carb .022MFD 50V 1006-0220 
C19 Cap Tan lOMFD 20V 10\ 1008-0101 
C20 Cap Poly • lMFD 100V 1002-0010 
C21 Cap Cer Disc OOIUF 1005-1049 
C22 Cap Cer Df sc .05MFD 1005-5039 
C23 Cap Cer Disc • ll/f 12V 1005-0100 
C24 Cap Cer Df sc .OlMFD 1005-1039 
C25 Cap Poly Carb .0013MFD SOY 1006-0013 
C26 Cap Cer Of sc SOOpF 5\ 1005-0501 
C27 Cap Cer Oi sc SOOpF 51 1005-0501 
C28 Cap Cer 01 sc 500pF 5\ 1005-0501 
C29 Cap Cer Of sc SOOpF 5\ 1005-0501 
C30 Cap Cer Disc .OlMFO 1005-1039 
C31 Cap Cer Oise .OlMFO 1005-1039 
CJ2 Cap Cer Oise .OlMFD 1005-1039 
C33 Cap Cer Oi sc .OlMFD 1005-1039 
CJ4 Cap Cer Oise .OlMFO 1005-1039 
C35 Cap Cer Oise .OlMFD 1005-1039 
C36 Cap Cer Disc .ll/f 12V 1005-0100 
C37 Cap Poly Carb .04/MFD 50V 1006-0470 
C38 Cap Cer Disc .OlMFD 1005-1039 
C39 Cap Cer Disc .l Uf 12V 1005-0100 
C40 Cap Cer Of sc .OSMFO 1005-5039 
C41 Cap Tan lOMFD 20V 10\ 1008-0100 
C42 Cap Tan IOOHFD 20V 20'1 1008-0102 

C43 Cap Cer Disc .05HFD 1005-5039 
C44 Cap Cer Of sc .05MFO 1005-5039 
C45 Cap Cer Oise .OSIIFO 1005-5039 
C46 Cap Cer Oise . lUF 12V 1005-0IOO 
C47 Cap Cer Oi SC . IUF 12V 1005-0100 
C48 Cap Cer Oise . lUF 12V l005-0100 
C49 Cap Cer Oise . IUF 12V 1005-0100 
C50 Cap Cer Oise . lUF 12V IOU5-0IOO 
C51 Cap Cer Di SC . lUF 12V 1005-0100 
C52 Cap Cer Disc . lUF 12V 1005-0100 
C53 Cap Cer Df sc SOOpF 5\ 1005-0501 
C54 Cap Cer Disc .05HFO 1005-5039 
C55 Cap Cer Df sc 500pf 5\ 1005-0501 
C56 Cap Cer DI SC .05HFO 1005-5039 
C57 Cap Tan lOMFO 20V 10\ 1008-0101 
C58 Cap Cer Oise .OIMfO 1005-1039 
C59 Cap Cer Di SC .01 MfO 1005-I039 
C60 Cap Cer Di SC .01 MfO 1005-1039 
CRl Ofo Rect 1N4001 1284-4002 
CR2 Oi o Rect 1 N4001 1284-4002 
CRJ Oto Rect IN4001 1284-4002 
CR4 Di o Rect 1 N4001 1284-4002 
CR5 Ofo Rect 1N4001 1284-4002 
CR6 Oto Rect 1N4001 1284-4002 
CR/ Dio Rect 1N4001 1284-4002 
CR8 Dfo Rect 1N4001 1284-4002 
CR9 Ofo Rect IN4001 1284-4002 
CRlO Ofo Rect 1N4001 1284-4002 
CRII Dfo Rect 1N4001 1284-4002 
CRl2 Dio Rect 1N4001 1284-4002 
CR13 Oio 2NR 1N4737 1283-4737 
CR14 Dfo 2NR 1N4737 1283-4737 
CRIS Dfo ZNR 1N4739 1283-4739 
CR16 Ofo 1N3064 1281-3064 
CRl7 Ofo 1N281 1280-0281 
CR18 Oio IN281 1280-0281 
CR19 Oto Rect 1N4001 121!4-4002 
CR20 Dfo Rect 1N4001 1284-4002 
CR21 Dfo Rect 1N4001 1284-4002 
CR22 Ofo Rect 1N4001 1284-4002 
CR23 Ofo Rect 1N4001 1284-4002 
CR24 Dfo IN3064 1281-3064 

cis Dlo Rect I N4001 1284-4002 
C 6 Ofo Rect 1N4001 1284-4002 
C 7 Oto Rect IN4001 1284-4002 
C 28 Ofo 1N281 1280-0281 ~r Ofo 1N281 1280-0281 

Conn 26 Pfn M Header 2250-6512 
J~ Conn 26 Pf n M Header 2250-6512 
J3 Conn 26 Pin M Header 2250-6512 

~i Plug 6 Pfn 2250-6006 
Plug 7 Pfn Holex 2250-6007 

JI\ Conn 12 Pfn Holex 2250-6012 
Jll! Plug 2 P1n 2250-6002 
Jl~ Plug 4 Pin 2250-6004 
Kl Socket Relay 2250-0005 
KIB Relay 12V 4 Pole 1880-0006 
K2A Socket Relay 2250-0005 
KZIJ Relay 12V 4 Pole 1880-0006 
K3 Relay A2 A2530-08-I 1880-0003 
K4 Re I ay A2 A2530-08-l 1880-0003 
Ql Xi stor 2N4275 1271-4275 
Q2 Xf stor 2N4275 1271-4275 
Q3 Xf stor 2N4121 1271-4121 
Q4 Xlstor 2N4275 1271-4275 
QS Fet E507 1271-0507 

Q~ Xfstor 2N4274 1271-4274 

~a Xfstor 2N5089 1271-5089 
Xfstor 2N4121 1271-4121 

Q9 Xfstor 2N5089 1271-5089 
QIO Xlstor 2N5089 1271-5089 
RI Res Car Coo,p 1 /4W 5\ 4. 7K 1065-4 701 
R2 Res Car CO!Op l/4W 51 4. 7K 1065-4701 
R3 Res Car Comp 1/4W 5\ IK 1065-1001 
R4 Pot IOK 1T 1072-1002 
R5

1 

Res Car Comp 1/4W 5\ 390 1065-0390 
R6 Cap Elect 500MFO 25V 1010-0511 
R7 Res Car Colop 1/4W 5\ 150 1065-0150 
R8' Res Car Cooip 1/4W 5\ 4.7K 1065-4701 

R9t 
Res Car too,p l/4W 5\ 6.8K 1065-6801 

Rl Res Car COllp l/4W 5\ 10K 1065-1002 
RI Res Car Cooip l/4W 5\ 150 1065-0150 
RI Res Car Cooip l/4W 5\ 4. 7K 1065-4701 
RU Res Car Cooip l/4W 51 5.6K 1065-5601 

R14 Res Car COllp l/4W 5\ 4.7K 1065-4 701 
Rl5 Res Car COllp 1/4W 5\ 4. 7K 1065-4 701 
R16 Res Car Coa,p l/4W 51 10K 1065-1002 
R17 Res Car Cooip 1/4W 5\ 27K 1065-2702 
R18 Res Car Comp 1/4W 5\ 68K 1065-6802 
Rl9 Res MT FLH l/8W 1, 100K 1061-1003 
R20 Res HT FLH l/8W 1\ 75. Cl( 1061-7502 
R21 Pot PC HT 2CI< 1T 1072-2002 
R22 Res Car Comp l /4W 5\ 120K 1065-1203 
R23 Res Car Comp l / 4W 5\ 33K 1065-3302 
R24 Res MT FLM l/8W 1\ 101)1( 1061 -1003 
R25 Res Car Comp I /4W 5\ I H 1065-1004 
R26 Res Car COllp 1/4W 5\ lM 1065-1004 
R27 Res Car COllp 1/4W 5\ 1.21( 1065-1201 
R28 Res Car C""'p 1/4W 51 1.21( 1065-1201 
R29 Res Car COllp l/4W 5\ 1.21( I065-1201 
R30 Res Car Co,op 1/4W 5\ l.2X 1065-1201 
R31 Res Car Cooip l/4W 5\ 471)1( 1065-4 703 
R32 Pot PC MT 51( 1T 1072-5001 
R33 Res HT FLM l/8W 1\ 17.81( 1061-1782 
R34 Res MT FLM l/8W I\ 12.1 1061-1212 
R35 Res Car Comp 1/4W 5\ 4.7K 1065-4701 
R36 Res Car Comp 1/4W 5\ 4. 7K 1065-4701 
R37 Res Car Comp 1/4W 5\ 4. 7K 1065-4701 
R38 Res Car C011p l/4W 5\ 4. 7K 1065-4701 
R39 Res Car COllp 1/4W 5\ 4.IX 1065-4701 
R40 Res Car COllp 1/4W 514.7K 1065-4701 
R41 Res Car COIOp l/4W 5\ 4. 7K 1065-4 701 
R42 Res Car COllp 1/4W 514.7K 1065-4701 
R43 Res Car Cooip l/4W 5\ 4.7K 1065-4 701 
R44 Res Car Comp 1/4W 5\ l5X 1065-1502 
R45 Res Car Comp l/4W 5\ ISK 1065-1502 
R46 Res HT FLH 1/8W 1\ 3. 32K 1061-3301 
R47 Pot PC MT 500 OHM 1T 1072-0500 
R48 Res Car Comp 1/4W 5\ 4./K 1065-4701 
R49 Res Car COlllp 1/4W 5\ 2.2K 1065-2201 
R50 Res Car CO!Op l /4W 5\ 4.7K 1065-4701 
R51 Res Car COIDp 1/4W 5\ 2.2X 1065-2201 
R52 Res Car C0111p 1/4W 5\ 4. IX 1065-4701 
R53 Res Car Coo,p 1/4W 51 10K 1065-1002 
R54 Res Car COllp l/4W 5\ 4. 7K 1065-4701 
R55 Res Car Coonp 1/4W 5\ 7 . 51( 1065-7501 
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Hodel 7610-R Mother Board Ass..,bly r 6608-1340 Model 7610-R Hother Boaro Assembly r 6608-1340 ~l)del 7610-R t,Sother Board Asse,ably f 6608-1340 

I 

Ckt. Ref. Description TFT Stock No. 

R56 Res Car C001p 1/4W 5\ 5.6K 1065-5601 
R57 Res Car Comp 1/4W 51 330K 1065-3303 
R58 Pot PC HT SOOK 1072-5003 
R59 Res Car Comp l/4W 51 470 1065-0470 
R60 Res Car Comp l/4W 5\ 22K 1065-2202 
R61 Res Car Comp l/4W 5\ 33K 1065-3302 
R62 Res Car Comp lW 5\ 100 1067-1525 
R63 Res Car Comp l/4W 5\ 15K 1065-1502 
R64 Res Car Comp l/4W 5\ 15K 1065-1502 
R65 Res Car Cooip l/4W 5\ 6.8K 1065-6801 
R66 Res Car C..,p l/4W 51 4 70 1065-0470 
R67 Res Car Cmp 1/4W 5\ 4.IK 1065-4 701 
SWl Switch 14 Pin Oip 1800-2067 
Tl XFMR 600 01.i I .1 1500-0600 
Ul 1/C LH 342P-5-0 1100-4205 
U2 1/C Reg l/2 Allp + 12V 1100-4212 
U4 1/C Reg 1/2 Allp +12V 1100-4212 
U3 1/C Reg 1/2 Allp 12V 1100-2012 
us 1/C Reg 1/2 Aoop 12V 1100-2012 
U6 1/C LM340T-05 1 I00-7805 
UI I /C l)I J40T -05 1100-7805 
U8 1/C 1)174 lCN 1100-0741 
U9 Optic Isolator 5082-4350 1099-0002 
UlO Optic Isolator 5082-4350 1099-0002 
UII Optic Isolator 5082-4350 1099-0002 
Ul2 1/C LOIIOCJ 1100-0110 
Ul3 1/C LH555CN 1100-0555 
U14 1/C SN74LS04N 1101-7404 
U15 1/C MH74C173N 1102-4173 
Ul6 1/C MH74C173N 1102-4173 
Ul7 1/C MH74C173N 1102-4173 
UIS I/C MH74C173N 1102-4173 
U19 1/C LOllCJ 1100-0111 
020 I/C SN7404N 1100-7404 
U21 1/C lf'l74Cl61N 1102-016 l 
022 1/C lf'l74C04 1102-7404 
U23 1/C lf'l74COON 1102-7400 
U24 1/C llol74Cl65 1102-0165 
U25 l/C MH74C165 1102-0165 
U26 l/C MH74Cl65 1102-0165 
U27 I/C MH74C165 1102-0165 
U28 1/C 1'115303 1100-5303 

Ckt . Ref. Oescriptfon TFT Stock No. 

U29 1/C 19174C74N 1102-7474 
UJU 1/C SN74LS04N 1101-7404 
031 1/C "174Cl64 1102-0164 
U32 1/C l!M74Cl64 1102-0164 
U33 1/C 1+174C164 1102-0164 
U34 I /C MH74C 74N 1102-7485 
U35 1/C lf'l74C74N 1102-7485 
U36 1/C MH74C08N 1102-7408 
U37 1/C "174C85N 1102-7485 
U38 1/C MM74Cl74N 1102-0174 
U39 1/C ""174Cl74N 1102-0174 
U4U 1/C MM74Cl57rl I 101-0157 
U41 1/C MH74Cl57N 1102-0157 
U42 1/C LH567CN 1100-0567 
U43 I IC MH74C 16 IN 1102-0161 
044 I /C OS3632N 1102-3632 
U45 1/C SN74LSOON 1101-7400 
U46 1/C MM74C902 1102-4902 
U47 1/C t!M74C902 1102-4902 
U48 1/C IIH74LSl74N 1101-7174 
U49 1/C OH8160N 1100-8160 
USO l/C 19474L574N 1101-7474 
U51 1/C OH74LSl61N 1101-7161 
U52 I/C DH74L586N 1101-7486 
U53 1/C OH74LS502N - 1101-7402 
U54 1/C OH74L586N 1101-7486 
USS 1/C C.174L5154N 1101-7154 
U56 1/C IJN7407N 1100-7407 
U57 1/C OH7407N 1100-7407 
U58 l/C OS3632N 1102-3632 
U59 1/C OS3631 N 1102-3631 
U60 I/C IN74C902 1102-4902 
U61 I /C "174C08N 1102-7408 
U63 1/C MH74C08N 1102- 7408 
U64 I/C 1'1174C04 1102-7404 
U65 1/C MH74C04 1102-7404 

PC 80 76 IO-R Mother 1600-1340 
Heatsfnk 60718 2010-6071 
Heatsink 60728 2010-6072 
Nut Kep 4.40 2111-0001 
Tyton, QWK Tie 2140-0004 
Retainer Relay 2140-0026 

Ckt. Ref. Oescrfpt1on TFT Stock No . 

Tie Mounts TC141 2140-0141 
Socket, 1/C 8 Pf n 2250-1008 
Socket, 1/C 14 Pin 2250-1014 
Socket, I/C 16 Pin 2250-1016 
Socket, 1/C 24 Pin 2250-1024 
Socket, 1/C 40 Pin 2250-1040 
Conn 12 Pin Molex 2250-6412 
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Page 1 Page 2 

01 splay BO 7610-R Asseo,bly I 6608-1590 Display BO 7610-R Asse,nbly f 6608-1590 

Ckt. Ref. Description TFT Stock NO. Ckt. Ref. Description TFT Stock No. 

Cl Cap Tan 10MFO 20V 101 1008-0100 
C2 Cap Cer Disc • ll.f" 12V 1005-0100 
C3 Cap Cer Oise .1Uf 12V 1005-0100 
0S1 led DL 701>1 1285-0701 
0S2 led DL704 8 1285-0704 
0S3 led DL704 8 1285-0704 
0S4 led Dl 704 8 1285-0704 

U4 I /C HM74248N 1102-7448 
Xistor 2N4275 1271-4275 
Socket, 1/C 14 Pin 2250-1014 
Socket, 1/C 16 Pin 2250-1016 
Plug 2 Pin 2250-6002 
PC BO 7610-R Display 1600-l590REVA 

0S5 led Dl 704 8 1285-0704 
Rl Res Car C0111p 1/4W 5\ 150 1065-0150 
R2 Res Car Comp 1/4W St 120 1065-0120 
R3 Res Car C011p 1/4W 5\ 4. 7K 1065-4701 
R4 Res Car CMp 1/4W 5\ 180 1065-0180 
RS Res Car C011p 1/4W 5\ 180 1065--0180 
R6 Res Car CMp 1/4W s, 180 1065-0180 
R7 Res Car COllp l/4W 5\ 180 1065-0180 
RB Res Car CMp 1/4W s, 180 1065-0180 
R9 Res Car C011p 1/4W Si 180 1065-0180 
RIO Res Car C011p l/4W 5i 180 1065-0180 
Rll Res Car Comp 1/4W 5l 180 1065--0180 
R12 _ Res Car CO!Dp 1/4W 51 180 1065-0180 
R13 Res Car COllp 1/4W 5\ 180 1065-0180 
Rl4 Res Car C011p 1/4W 51 180 1065--0180 
R15 Res Car Comp 1/4W 5\ 180 106S-0180 
R16 Res Car CO!Dp 1/4W 51 180 1065--0180 
Rl/ Res Car Comp 1/4W 5i 180 1065--0180 
R18 Res Car Comp 1/4W si 180 1065-0180 
R19 Res Car CO!Dp 1 /4W 5\ 180 1065-0180 
R20 Res Car Comp 1 /4W 51 180 1065--0180 
R21 Res Car Comp 1 /4W 5i 180 1065--0180 
R22 Res Car Comp 1 /4W 51 180 1065--0180 
R23 Res Car Comp l /4W 51 180 1065-0180 
R24 Res Car Comp 1/4W si 180 1065-0180 
R25 Res Car Comp 1 /4W 5\ 180 1065-0180 
R26 Res Car Comp l/4W 5\ 180 1065-0180 
R27 Res Car Comp 1 /4W 5\ 180 1065-0180 
R28 Res Car Comp 1 /4W 5\ 180 1065-0180 
R29 Res Car Comp 1 /4W 5\ 180 1065-0180 
R30 Res Car Comp 1 /4W 5t 180 1065-0180 
R31 Res Car Comp l/4W 5\ 180 1065-0180 
Ul 1/C HM74248N 1102-7448 
U2 1/C HM74248N 1102-7448 
U3 1/C HM74248N 1102-7448 
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ITEM EN PAIT NO. 
NO. NO_ . . DESCRIPTION ltEF. 

DES. 

SEGMEt-.)i'S 
DL,04 

A 

D 

1 

3. U I ,HR.LI U4; Pl "-I l<c IS -t Sv' 
PIN 6 IS GROUND . 

2-CA~ITORS .A.~e MIC.RO FAR.AD'S 

1, R.ESIS'TO~S. A~ (4-w J '=> ¼, COMP. 

NOTES, UNLESS OTI-IERW'ISE 'SPEC..IFIED 

2 3 

QTY PH ASSY 

REMOVE ALL 
BURRS AND SHARP EDGES 

TOLHANCES UNLESS 
OTHHWISE SPECIFIED 
.XX± ANGULAI 
. xxx± ± 

00 NOT SCALE THIS PRINT 

4 

UST OF MATERIALS 

.,__ ____ ,Q,.-._D .... A_n,..... m ~ /T1 TIME & FREQUENCY 
CHI<. IY JI LCJ I L TECHNOLOGY INC. 

PIO 
., Santa Clara, California 95050 

(408) 246-6366 
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::>C..H E t--<AT1C. : 1 (o IO · R.. 

APPi), 

KONO. 

Dl~'PLAY BD . 

SIU OIAWING NO. 
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Relay 8D 7610-R Assembly f 6608-1450 

Ckt. Ref. Descr1 pt1 on TFT Stock No. Ckt. Ref. 

Cl Cap Tant lOOHFO 4 i1lC 1008-0112 
C2 Cap Tant lOOHFO 4i1lC 1008-0112 
CJ Cap Tant lOOHFO 4 i1lC 1008-0112 
C4 Cap Tant lOOHFO 411)(; 1008-0112 
cs Cap Tant lOOHFO 411)(; 1008-0112 
C6 Cap Tant lOOHFD 4i1lC 1008-0112 
C7 Cap Tent lOOHFD 4 i1lC 1008-0112 
CB Cap Tant lOOMFD 4WC 1008-0112 
C9 Cap Tant lOOMFD 4WC 1008-0112 
ClO Cap Tant lOOHFD 411)(; 1008-0112 
Cll Cap Tant lOOHFO 4WC 1008-0112 
C12 Cap Tant lOOHFO 4IOC 1008-0112 

Rl 
R2 
RJ 
R4 
RS 
R6 
R7 
RB 
R9 
RIO 

C13 Cap Tant lOOHFD 4i1lC 1008-0112 
C14 Cap Tant lOOHFD 4IOC 1008-0112 
C15 Cap Tant lOOHFD 4i1lC 1008-0112 
Cl6 Cap Tant lOOHFD 4IOC 1008-0112 
C17 Cap Tant lOOHFD 4i1lC 1008-0112 
ClB Cap Tant lOOHFD 4IOC 1008-0112 
C19 Cap Tant lOOHFD 4IOC 1008-0112 
C20 Cap Tant lOOHFD 4IOC 1008-0112 
CRl Olo Rect 1N4001 1284-4002 
CR2 Olo Rect 1N4001 1284-4002 
CRJ Olo Rect 1N4001 1284-4002 
CR4 010 Rect 1N4001 1284-4002 
CRS Dlo Rect 1N4001 1284-4002 
CR6 Dlo Rect 1N4001 1284-4002 
CR7 Dlo Rect 1N4001 1284-4002 
CRB Dlo Rect 1N4001 1284-4002 
CR9 D1o Rect 1N4001 1284-4002 
CR10 D1o Rect 1N4001 1284-4002 
Jl Conn 26 Pl n H Header 2250-6512 
J2 Plug, 10 Pin 2250-6510 
Kl Relay 12V 6 Pole 1880-0005 
K2 Relay 12V 6 Pole 1880-0005 
Kl Relay 12V 6 Pole 1880-0005 
K4 Relay 12V 6 Pole 1880-0005 
KS Relay 12V 6 Pole 1880-0005 
K6 Relay 12V 6 Pole 1880-0005 
K7 Relay 12V 6 Pole 1880-0005 
KB Relay 12V 6 Pole 1880-0005 
K9 Relay 12V 6 Pole 1880-0005 
KIO Relay 12V 6 Pole 1880-0005 

Page 2 

Relay 8D 7610-R Ass .. bly f 6608-1450 

Description TFT Stock No. 

Res Var PC HT SOK JOT 1069-5002 
Res Var PC HT SOK JOT 1069-5002 
Res Var PC MT 50K 10T 1069-5002 
Res Var PC HT SOK JOT 1069-5002 
Res Var PC MT SOK JOT 1069-5002 
Res Var PC HI SOK JOT 1069-5002 
Res Var PC HT SOK JOT 1069-5002 
Res Var PC HT 50K JOT 1069-5002 
Res Var PC HT SOK JOT 1069-5002 
Res Var PC HT 50K JOT 1069-5002 
PC 80 7610-R Relay 1600-1450 
Retainer Relay 2140-0025 
Socket Relay 2250-0003 

CL 

-

N 
:,,,: 

---II t~JI--
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~ 
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0 n '9 
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~2 I • ill oo-

,n co.! 
~~§ I ' iil cOa:.., 

§~~ ~w 
~~ 

I Q 
ill 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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- - - - - - - - -

0 
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' 

J2 I!> CONNECTION FOR. 
~ 

L----' 
ANA~OG. SCANNl;R 

L----

\ 

) ~ I 

'---------------------7,olO·R: FROM JI OF 7<olO•R MOTHER !30ARC>,---------------- - ...J 
7C.30 : FROM JI OR .J2 OF 7«,;IO RELAY SEL€.CT BoARD 

2 3 4 

5 roo 1eo30 6ARR1e.R STRIPS CIIXO T>,R\J C>,><"J 
FIG <o·2·5 
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f OU I ANCH UNlfSS 
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00 NOT SCALE TtaS PIIINT 
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Page 1 Page 2 I 
BCD Interface BO Assembly , 6608--1560 BCO Interface BD Asseably I 6608--1560 I 

Ckt. Ref. Oescrfpt1on TFT Stock Ho. Ckt. Ref. Oescrfptton TFT Stock No. 

us 1/C 11474C02N 1102-7402 Cl cap Cer Of sc 500pF 5\ 1005-0501 
U9 1/C Natl ltl80C97N 1102-8097 C2 Cap Cer Of sc 500pF 5\ 1005-0501 

P. c. BD BCO Interface 1600-1560 Cl Cap Cer Of sc 500pf 5\ 1005-0501 
Socket, 1/C 14 Pf n 2250-1012 

.-

C◄ Cap Cer Of SC 500pf 51 1005-0501 
Socket, 1/C 16 Pf n 2250-1016 

@ ® @ @ @ 
J 

cs Cap Cer DI SC 500pf 51 1005-0501 
Socket, 6 Pin Locking PC MT 2250-5206 C6 Cap Cer 01 sc 500pF 51 1005-0501 
Conn 26 Pf n H Header 2250-6512 C7 Cap Cer Of sc 500pF 51 1005-0501 

> I ~ 

CB Cap Cer Of sc 500pf 51 1005-0501 

<1' 
C9 Cap Cer Disc 500pf 51 1005-0501 

::> 
ClO Cap Cer Of sc 500pf 51 10D5-0501 
Cll Cap Cer 01 SC 500pF 51 1005-0501 

-
Cl2 Cap Cer Of sc 500pf 51 1005-0501 

I 

C13 Cap Cer Of sc 500pf 51 1005-0501 

~ Gv <O 

Cl4 Cap Cer Disc 500pF 5\ 1005-0501 
C15 Cap Cer Oise 500pF 5\ 1005-0501 

~ 

C16 Cap Cer Oise 500pF 51 1005-0501 
C17 Cap Cer DI sc 500pF 51. 1005-0501 

'9 

C18 Cap Cer 01 sc 500pf 51 1005-0501 

I 

Cl9 Cap Cer Disc SOOpf SI 1005-0501 

> 

C20 Cap Cer Of sc SOOpF 51 1005-0501 

Cl:) q-
C21 Cap Cer Of sc 500pF s, 1005-0501 

> 
' 

I 
:J O') 

C22 Cap Cer Of SC 500pf 51 1005-0501 

N V 

C2J Cap Cer Of sc 500pf SI 1005-0501 

cc 
-[Jfil-0 

C24 Cap Cer Of SC 500pF 51 1005-0501 

:r ::J 
C25 Cap Cer Disc 500pF SI 1005-0501 
C26 Cap Cer Disc SOOpF 51 1005-0501 

u 
C27 Cap Cer Disc 500pf s, 1005-0501 
C28 Cap Cer Disc 50CpF 51 1005-0501 
C29 Cap Cer Disc 500pf 51 1005-0501 

C§v Cm:) 
C30 Cap Cer 01 sc 500pf 51 1005-0501 

2 I 

CJl Cap Cer Oise .05NFD 1005-5039 

r-
C32 Cap Cer Of SC .OSNFD 1005-5039 
CJ3 Cap Cer Of SC .OSHFD 1005-5039 

:J 
C34 Cap Tan 10l1FO 20V 10, 1008--0100 

~ Cill:) 
Rl Res Car Collp l/4W 51 4701( 1065-4703 
Ul Res Network 1,21( 1073-1201 
U2 Res Network 1. 21( 1073-1201 
U3 1/C Natl lt!80C97N 1102-8097 

® ® 
U4 1/C Natl ltl80C97N 1102-8097 

@ ® ® 
us 1/C Natl ltl80C97N 1102-8097 
U6 1/C Natl ltl80C97N 1102-8097 
U7 1/C Natl ltl80C97N 1102-8097 

I > 
'9 
-.::J 
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I 
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--------• I 
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Model 7610-R fSI( Hod .. BO Assembly f 6608-1600 Model 7610-R 

Ckt. Ref. Oescrlptlon TFT Stock No. Ckt. Ref. 

Cl Cap Poly Carb .042MFO SOY 1006-0420 
C2 Cap Poly Caeb .lHtFO lOOY 1006-0110 
C3 Cap Tan lOMFO 20V 10, 1008-0100 
C4 Cap Poly Carb .022MFD SOY 1006-0220 
cs Cap Poly Carb .OlHFO 2\ 50V 1006-0001 
C6 c'ap Poly Carb • lMfD SOY 1006-0101 
Cl Cap Poly C•rb • JHFD SOV 1006-0101 
C8 Cap Poly C•rb • lHFD SOY 1006-0101 
C9 Cap Poly Carb • lMfD SOY 1006-0101 
ClO Cap Tan lOMFO 20Y 10\ 1008-0100 
Cll Cap Cer Disc .lUF 12V 1005-0100 
C12 Cap Cer DI sc • OSMFO 1005-5039 
C13 Cap Poly Carb .1111FO lOOY 1006-0110 
C14 Cap Cer Dt SC • 2MFO 1005-2029 
ClS Cap Poly .02/MFO lOOY 1002-0271 
C16 Cap Cer Ot sc • 02MFO 1005-2039 
C39 Cap Poly Carb • lHFO SOY 1006-0101 
C40 Cap Poly Carb • lHFD 50V 1006-0101 
C41 Cap Poly Carb . ]11FO SOY 1006-0101 
C42 Cap Poly Carb • lHFO SOY 1006-0101 
C47 Cap Cer Oise .lUF 12V 1005-0100 
C48 Cap Cer Ot SC • OSMfO 1005-5039 
C49 Cap Cer Disc • OSMFO 1005-5039 
cso Cap Cer Ot SC • OSMFO 1005-5039 
CSl Cap Cer Di SC .OSMFO 1005-5039 
C52 Cap Tan lOltfO 20Y 101 1008-0100 
C53 Cap Mica lOOOpf 1001-0102 
C54 Cap Poly Carb • lHfO SOY 1006-0101 
css Cap Poly Carb 0012 27 1006-0012 
C56 Cap Poly Carb • lHFO SOY 1006-0101 
C57 C•p Poly Carb • JHFO SOY 1006-0101 
C58 Cap Poly Carb • lHfO SOY 1006-0101 
C59 Cap Tan lOMFO 20V 10\ 1008-0100 
C60 Cap T•n 10MFO 20V 10\ 1008-0100 
CRl Oto 1N3064 1281-3064 
CR2 Oto 1N3064 1281-3064 
CR3 Oto 1N3064 1281-3064 
CR4 Oto 1N3064 1281-3064 
CRS Diode 1N281 1280-0281 
Ql Xi stor 2N4275 1271-4275 
Rl Res Car COlllp 1/4W 5\ 4. 71( 1065-4701 
R2 Res MT FLH 1/8\1 1' 6. 34K 1061-6341 

RJ 
R4 
RS 
R6 
RI 
RlJ 
Rl4 
Rl5 
R16 
Rll 
R18 
Rl9 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R3S 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R46 
R47 
R48 
R49 
RSO 
R51 

Page 3 

Hodel 7610-R fSI( Mod.., BO Assembly I 6608-1600 

Ckt. Ref. Oescription TFT Stock No. 

R53 Res Car COllp 1 /4W 5\ 560K 1065-5603 
R54 Pot PC MT 5K 1T 1072-5001 
R55 Res MT FUI 1/8W 1\ 12.4K 1061-1242 
R56 Res HT FUI 1/8W 11 1.18 1061-1181 
RSI Res MT FUI l/8W l\ 29.4K 1061-2942 
R58 Res HT FUI l/8W 1, 237 1061-0237 
R59 Res Cor COllp l /4W s, 1 K 1065-1001 
R60 Res Car COllp l/4W 5\ lOOK 1065-1003 
Ul 1/C Ul567CN 1100-0567 
U2 1/C Ull458N 1101-1458 
U3 1/C Ul741CN 1100-0741 
U4 1/C Ul741CN 1100-0741 
us 1/C Ul741CN 1100-0741 
U6 l/C Ul741CN 1100-0741 
U7 1/C Ull458N 1101-1458 
U8 1/C XR-221CP 1100-2211 
U9 1/C Ul741CN 1100-0741 

Socket, l/C 8 Pin 2250-1008 
Socket, 1/C 14 Pin 2250-1014 
Socket, 12 Pin RT/A Molex 2250-5212 
PC BO 7610 Hod .. 1600-1600RE VA 

fSI( HOdem BD 

Description 

Pot PC HT 500 OHM 1T 
Res Car C°"'p l/4W 5\ 100K 
Res HT flH 1/8W 1, 41.21( 
Res HT FlH 1/8W 1\ 41.21( 
Res HT flH 1/8W 1, 41.21( 
Res Car Comp 1 /4W 5\ 7. SK 
Res MT flH 1/8W 1, 1.37K 
Pot PC HT 500 OHM IT 
Res Car c .. p l/4W 51 910 
Res HT flll l/8W 1, 40.2 
Pot PC HT 500 OHH IT 
Res Car Comp l/4W 51 24K 
Res Car Comp 1 /4W 5\ lOK 
Res HT FLH l/8W 1, 332 
Pot PC MT 500 OHH IT 
Res Car Comp 1 /4W 5\ 910 
Pot PC MT 500 OHM 1T 
Res Car Cooip 1 /4W 5\ 24K 
Res Car Cooip l/4W 5\ lOK 
Res MT FLH l/8W 1, 1.21K 
Pot PC HT 500 OHH 1T 
Res Car Comp 1/4W 5\ 910 
Pot PC HT 500 OHH IT 
Res Car Comp l /4W 51 24K 
Res Car Comp 1/4W 51 7.SK 
Res HT FUI l/8W 1\ 750 
Pot PC MT 500 OHH 1T 
Res Car Cooip 1 /4W 5\ 910 
Pot PC MT 500 OHH 1T 
Res MT FLM 1/8\1 1\ 20.SK 
Res HT. FLM l/8W 1, 24.JK 
Res HT fLH l/8W 1, 18.2 
Res Car Comp 1 /4W 5\ 24K 
Res Car Comp l/4W 51 lK 
Res Car Comp l/4W s, 22K 
Res HT flH 1/8W 1\ 12.4K 
Res Car Comp 1/4W SI 3.JK 
Res Car Colllp l/4W S\ S. lK 
Res Ca r Cooip 1/4W 5\ 470K 
Res Car COllp l/4W 5\ 100K 
Res MTL FUI l/8W 1, 6.19K 
Res MT FLH l/8W 1, 25.SK 

Page 2 

Assenob 1 y # 6608-1600 

TFT Stock No. 

1072-0500 
1065-1003 
1061-4122 
1061-4122 
1061-4122 
1065-7501 
1061-1370 
1072-0500 
1065..()910 
1061-4022 
1072-0500 
1065-2402 
1065-1002 
1061-0332 
1072-0500 
1065-0910 
1072-0500 
1065-2402 
1065-1002 
1061-1211 
1072-0500 
1065-0910 
1072-0500 
1065-2402 
1065-7501 
1061-0750 
1072-0500 
1065-0910 
1072-0500 
1061-2052 
1061-2432 
1061-1822 
1065-2402 
1065-1001 
1065-2202 
1061-1242 
1065-3301 
1065-5101 
1065-4703 
1065-1003 
1061-6192 
1061-2552 

r<) 

u 

N 
----1'-:) 

"'0----Gli}-­~ ~ 

N 
q­
u 

r()o :x 
V d 

~v ~ 

CJ 
--[§}-

(J' 
u sd­

u 
a:) 
u 

0 
,;:t 
u r-­

\....) 

sd­
tf) 
U 

Q 0 
l -9 
O'.) q: 

0 ): ~ ow a 
~ 0 '9 

I .! 
<O ~ ~ 
0 1/l ~ 
'9 u. .! 
'9 er w 

I :t 

Q~ 
-9 r-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I) 

I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

II 
I 

11 
I 
I 
I 
I 

I' 

A 

B 

C 

D 

JI 

1 

GENl:RATOR 

DETECTOR 

R41 
IK 2.4-K 

R42 

22K +1'2.V 

-12.V 

J I 

+12v 

-12V 

+5v 

1 

R:=.~ 

R..35 

RSG:> ~,o 

I ovcc. 

L M 1458 

cs~ 
10 

2 3 

-+SV 

., ~ 
4-

7 u, 
!:> 

Z.41<. R IS 

2.41<. R.'2.4 ~ 10 
2.4K. R.3C> 910 

+ 12.v 

CR:, ll-130<o4- ~-1 fl .os 
R.'1,G,, C.10 10 

12. 

:5· K 10 + UB CR4 
C..R.I C.R"2. 

)(R-2211 
IN3""4 IN~ IN"3C><o4 8 

<o 

C.R'; IN281 
R.47 
5.IK. 

R<o + C<oO 
IOOK 

110 +5v 

5':,0li:.. 

li?.5'3 
C.l<.o 

_I-02 

J2 2 

RECEIVE LEVEL 
(ON "7<olO·R 

2 

REAR PANEL) 

3. JI <:ONNEC.TS TO JS OF 7~IOR MOTllER. BD 

2. CAl'¼.C.ITOI<!. \tAI...UES. ARE IN MICRO l="AR.AC:,S 

f. Re.l!>TOR VALUE!> ARE IN OHHS , V4W, 5% 

NOTE~, UNI..ESS O'THl:.RWl'SE. SPEC.IFIEC:.j 

3 

4 

R58 

2.31 I~ -+\'Zv 

C. 

,,.[L 
1% 2.~ 

I 

--- -- -- -- -- r- --

~I<. DET I~ 

.01 TO 2 .2 
P · P 

T'TL OUT 

JI 

JI 

ITIM fN 
NO. NO. PAIT NO. 

QTY l'ER ASSY 

REMOVE ALL 
BURIS AND SHARP 'DGES 

TOlUANCU UNUSS 
OTHUWISI SPECIFllO 

. XX :!: "'-" ANOUl AR 

.xxx:!: ""--'. ± 

00 NOT SCALE THIS f"'INT 

4 

ICO NO. 

5 

JI 

D1:,Ec.T~ 

L~T US&C NOT U'SED 

C.GO n -38 ,43-4<. 

CR.5 

Q.1 

R.60 &·1'2.,44/15,S. 

u~ 

DfSCIIPTION ar,. 
DES. 

F IC.. a,.-z..7 
'SCI-IE:MATIC.. 

7Col0-R F'S K.. M O DEM 
SIU 0tAWINO NO UV. 

IC.Alf sHr I of I 

5 

A 

B 

C 

D 

wigfi
Stolen 2 Line Transparent
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A 

-

B 

-

C 

-

D 

1 

I 
SEND ~ I F"S K 

(LOGIC. LEVEL) l '-""'NERATurN>i--:-1 ---., 

I'-----' I 
I 
I 
I 

I 2 I 3 I 4 

7<olO-C 

'SEE NOic. I, 2. 

I 
IE VISIONS 

5YM DESCll,TION 

A REL TO PROOUC.TION 
B REV15ED PER EC.O 

7<olO-R 

EXTERNAL 
F5K. IN 

5 

I DI ICHK .t.UTH DAU 

trn l 358 3·4-T7 

I ---- 1 
I I 

r-( ~ ,...___....-71 r ------7 

5CA. l-<r-7 ____ 0-~~--~j-SCA--7 I I I I SCA 7_ I FSK I 
.----~ENERATOR>-v ~ GENERA.~i-----l-~ STL STL t----o-----..,1 o--C:>--...---4--~1 

DETECTOR 
I 

REC CONTROL I ··---- I I I ,.,.,,,.., DETECTOR r--0' - I ·1---'--,-
( 0"?TION) L-------' .__ ___ _, '---'-R~Ea.;:C.;;.___, CON,..,.,.. (OPTION" 1 I !(LOGIC 

OlJT SEE NOTE 1 IN 'J I I 6 LEVEL) 
I I t 

' 
' 

I I 
L-7 

I 

I FSK MODEt-1 
I 
I 

I 

L-[>>----...v11.,·•v"-•vr--+--... -J 1'>-~----r>- --------------- - - - - - - - - - - - - - - c>-----

... ; ~ TELCO TELCO - :~ 

I I 

I I ,/v~·: I 
1 

FSK I 
r--J MODEM I 

. . / 

1"' ~ -
I 
I 
I 

I I 
I I 
I ,----~ I 
I I 

... , '>-----~·- - ,.._ 
' --
--

----- ------- - - --- --- -- - - -- ---------0-----' 

A 

B 

I 
REC--+-- FSK I 4_ 

(LCX:,iC. ~L) I DETECToR1-'4je-----n--?iv--
4_ I F5 K. ,_l~.,_.,.2 D 

I ~k'a,ENE.RAT01's7 ..., Cr- SEN 
(LOGIC ~ - -

l I 
I '----- I 

I I LEYF.L !_ 

I L-----' I ~• L _______ _J I _______ _J z 
~ 

r- - -- - 7 I l . _3___.. SC.A. 2 _ ,------------_.--r _ _,....~ 0-- DETEc.TORl-~c)'..-0-~......_-6-____ _!I '!:><::.A ;...1 -----l, RECEIVER 

(OPTION) TEL.EME,RY ~.}•i.~0°9~ .J l_)(_M_i_R--,._ __ --4...._.,_3,,...:-,C>--- ~TORL_J
5 

I TELEMETRY (Of'TION) 

EXTERNAL 
~t<. OL.rr 

1 

IM 'SEE NOT"E1 J 

SEE NOTE 1,2 

FSt<. FREQ 
FOR TELCO 
OR SCA. 

I 

2.50H1. 
------=_:

400
::::c..;=-H-'-'z.'-'=------ 150 BAUD 

t::)t>."TA RA.Te 

~ 800Hz. 
--....;,1::;.;;.00::.H..:.z.=----- 300 BA.UD 

Dti.TA RATE 

2. SC.A G!:NERAiOR. AND DETECTOR ARE ON 9'lE CA.RD 

I. IF THE STUDIO HAS AN SC.A G.ENERA"TOR I 

2 

OR SCA MONITOR, THE ?<clO GENERP..TOR.I 
AND/OR SCA DETECTOR MAY SE ELIMINATED. 
THE RE.SPEC.TIVE. BYPASS SWITC.1-1 WOULD 
THEN SE CLOSE:.D. 

NOTES,, UNLESS OTHERWISE SPEC.I Fl E.D; 

I 3 I 

OlfT 

ITEM 
HO. 

QTY Plil ASSY 

I 
IN I 
NO. 

rAIT NO. 

l 
l 

F IGURE (o.3 

0ESC•"TION 

LIST Of MATERIALS 

HF, 
015. 

OIIAWH .IY 0ATI 
REMOVE ALL ~~" H ·i l l'T'lrl'T'I TIME&FREQUENCY 

BURRS AND SHARP EDGES CH«. •-r~ \_..) 41'f'. 1 I ICJ I L TECHNOLOGY INC. 
t=============J.;;;;;-.:;~-i-:_--+~7)Lf 3000 Olcon St .. s,nra c,,, •. c,u,o,-n,a 95050 

l'IIOJ. fNGyc:..~ ~-U-7;1 (40/l/246-6365 
TOLUANCU UNLESS 
OTHUWISE s,1CIFIID 

.XX ± ,._/ ANGULAR 

.xxx± ♦ 

00 NOT SCAU THIS PRINT 

4 

MfG. fNG. 

.t.WO. 

KONO. 

I 

'i/7/, 

llfl( 
BLOC.K. D IA.C.RAJv\ 

COMMUl'JIC."'-TI0N OPTI0loJS 
IVIODE.L '7~10 

SIii DIAWINO NO IIV . 

C 0000- 12.4o B 
SCAll ,,,,...,_,, lsHI I Of I 

5 

C 

D 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 
I 
I 
I 
I 
I 
I 
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I 
I 
I A 

I 
I 
I 

B 

I 
I 
I 
I C 

I 
I 
I 
I 

D 

I 
I 
I E 

I 
I 

l 

2 3 4 5 6 

'STATUS Oui!VT~ 
STATUS INPUTS 
(REAR PANEL) 

(RE,O..R f>A>JEL) IS----------- - 1 

00 00 
00 0 I INTER F/>.CE 

CDM•UJNl(,O.."TIOtJ S 
I SITER FACE: 

I 
IS -:!:=-------- I _l_ 

TO "IG,IOC. I';, 14 ·---------··. 1 ,p 
IS 

~,ft 

I 
/<DISC : ..... 

FRO"lT PMEL. 

,: d/ LEDS 

-
CI.OCI<. 

REGISTER 

0 
,o..i-,t, 

LED DRIVERS 

VB 
, e ,-

- 001 

I 
8 BIT SERIAl 8 BIT SERIAL I ~CRl>.L """T"-

SHIFT SHIFT 

~ 
- I 003 

1-REGISTER REGISTER 
I 

~ 
I 
I 

N -, 
I 9 8 I <{ , 
I -
I 

-, 
... 

8 I Vl 
Ir 1- C>02 g 8 BIT SER"' I I e BIT SERIAL I ':,ER\,0.L CATA 

SHIFT 

~ I SHIFT ~ 
- - 004 <.J I--

REGISTER REGISTER - ILi 
z z 

l.Al'C.H PULSE 
0 

V -J 

~!FT CLOCK ILi 

1 BrT I ·8 - D11 I SERl"'L DA-T"-.r I 
a: 
<( 

ER>JATIVE ALT 
CON 
(REA 

TROl. INPUT 

2 

! 
I 
I 

! 
' ' 

15 

R PANEL) 

-

~ -

r-i-
-

.J\,._ 

~ 

-~ -

BIT'l·I", 8 81T 881T 
SERIAL SER IAL I -S><IFT SHIFT 

i-- %R.\A.l 
REC,ISTER REGISTER 

t 
I 2~------ ----1s 

l..vERreR/BuFFER 

I '-----------~s 

7lolSC D IRECT 
C.ONTROl. SWITCHES 

I~ -

1-z~ 
I --I 
I 
I 
I 
I 
I 
I .~ -

7015-C 

2 

"'3 I - w 
I - er 
1- DI 2 

OAl'A..- V - D14 - 1/'1 -
S~IST CLOCK ~ 
LOAD PULSE 

t--

-+5v 

$ 
-

-
AC 

I E~P=sio"' 
TO '$cLON..> 

?<olSC. 

3 

/ 

I 

Lll,JI(. 
TO "KolOR -- -

I )NVERltR/ BuFFER 

-
,# I 

F'RONT l IS --------------· I 
~ 

' PA>JEL ' 'l~ISR. 
' l~f"<] 

FRO~T ,,._~L ' LEDS ' Ol'S?l.AY : 

:?' ' DR:NEF'( I~ ' ~ 

IS 

- LOAD PULSE - --- 8 BIT 8 BIT I Ol 2 SERIAL SERIAL 

- <a.R~"- t)A."T,O. '.lHIFT SHIFT 

014 - I - f\EGJSl'ER i- REGISTER -I 
011 I I -...!.. .SEP.IA.l t)ATA 

DB --
N 

~l-ll i=T Zr..oc.K. 
-, 

1.>.'TC.H PUL'$.E Q 

~ ""2 
.,.,.&IAL. °"T"- 8 BIT SERl"-L 8 BIT SERI"'-- ' --, ~ .. 

' r ~IFT SHIFT - I REGIST£R REGl ~,TER - lQ I 

g I I I e 
UJ I 

" z I 

8 I - I 
I 'e, ClOLJBLE •CARR,• DouBLE = .., 

T 
w I 

, 
OM 

2 
I <{ 
I 

a: I ~ 

4 001 I -w "'-1 
~ SU..\M., I 8 BIT SERIAL 8 BIT ScRl,0..L 

""3 - c .. .,. .. 
~ SHIFT SHIFT -a: ~EG1STER REC:,15TER 

II\ 

~ 
~ 

1,,8 

~IF-1' ClOCK. 

~ 

REGISTER -aoc-1<. 
- +5'1 4v ·12.V 1------ -·------ 15 

9? -
LOC"-L MOC>E 

RELi>.'-' DRIVERS OES£LECT 

AC, ' ~ J'·-----------··· 1 --0--C: ~ I 

~I ' 7"1':>R DIRE<: T 

I I EXPAN5l0"1 I CD>J 'l'ROl. SWITCHES 
TO SECO'-'D 

iG.ISR -----0---C I'; 
~ - I 

+v I +VI 
I I 

& 8 ...... a 0 

LOCAL WARN I 15 
(REAR PANEL) 

CONTROL 0JTA.JT5 
(REAR P.o-NEL) 

7015-R 

5 6 

fOUIANCH UNlHS 
OTHUWIH SPl(.,110 

.)O; !. ,...../ ANOULAI 

.uxt :t ,,.../ 

DO NOT SCALE THIS PIIINT 

7 

...... 
NO. 

HVI ION 
DISCIIPflON 

8 

01 (MC AUfN DAU 

8 

... .... 

A 

B 

C 

D 

wigfi
Stolen 2 Line Transparent
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I 
1 2 3 4 5 6 7 a 

I • V 

:~~ ~Rj 
-sT,._TU<; I riCONTROL~ ll~VA.C. IYM OHCIIPTION 

{REAR-L) REJ>.R AA>ru.) (<\E.O-Rl>f-NEL) "' I CMAS~IS 

L OD OD t&:J 

i~,,·••~-
_,a] JS Gwtl 

I A C) A :, 

1 Ir TO J'-·'l "TMRU I':, :x !C I- C) 

~ i.!. I!.' 

I 
1 fl :r i 

1 
-, F t-

~ 
... 

.; '?' J, 
" -, -, -, 

VB ~ ~ p 

I , ')5 
1 v 

i}'i> , 

I -
B v"' PowE'.RXFMR 

AND B 

I l--14 
PowE'.R 'SuPPLY 

•E\J7 
''7 ~~~ &.(~6-1402) 

" 11 J8 " 
~E'. FIGURE <o-4·5 

I 
(A3) 

MOTHER Boo.Re . 
A.SW Nl2 ~8·1-1 

rB 
' 'SEE FIGURE <o-4-3 

(Al) _I 
-, 

I ·~~ 
~ l K8 ·~gg,"' ,.___ 

' ,. C 

I 
,, J3 I" 11 J4 1• 

I L.___J L_~) 
,i--e l 

C B l 

" ~ p 

I ~ 
, B ....... ,o 

I , "'4 

I 
I D D 

,-- '---, ,--L--
FRONT PANEL BOA.RD ,, J"- 78 ,, 74 ,. 

A.~!>V N2 Co<o08·1<o?I 
'SEE F'IGURE'. lo-4-4 -----,, JI '" 11 J2 le (AZ) , 1 J'S 16 

I L=r s=r 
I 
I 

fflM .. ,Mt NO, --- - -TYPHA y .......... 
IEMOVI AU 

11 

l11E.m lffiKx~ E 
-~-,, 

IUUS AND SHAI' EDGES ~ E 
_,.Olooff.st .• ..-c:w...c.MotMNOIO ,.,,..... 

I 
fOUI ANCU UNlfSS HUI FIC,URE eo-4-·2 
OTHIIWISI SPIClfllD 
.xx 1 Ao./ ANOUlAI WIRE D~ : 1<olSC 
.uxt,../ !,,../ 

SIii HAWINO NO ... -- D~o-1400 A 
DO NOT 8CAU THIS "''NT NO. ICAll "-" '"' o, I 

I 1 2 3 4 5 6 7 a 
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P•ge l 

Mother 80 7615-C Assembly , 6608-1661 

Ckt. Ref. Oescrfpt1on TFT Stock No. 

C35 Cap Cer Di SC SOOpf 5\ 1005-0501 
C36 C•p Cer Oise 120,,F 5\ 1005-0121 
C37 C•p Cer Di SC 500pf 5\ 1005-0501 
C38 Cap Cer Di SC 120pf 5\ 1005-0121 
C39 Cap Cer Oise 120pf S\ 1005-0121 
C40 Cap Cer Disc 120pf 5\ 1005-0121 
C41 Cap Cer Oise .1 UF 12 V 1005-0100 
C42 Cap Cer Disc .lUf 12V 1005-0100 
C43 Cap Cer Disc . IIJF 12V 1005-0100 
C44 Cap Cer Disc .llF 12V 1005-0100 
C45 Cap Cer Disc .HJF 12V 1005-0100 
C46 Cap Cer Disc .IIF 12V 1005-0100 
C47 Cap Cer Oise .IIF 12V 1005-0100 
C48 Cap Cer Oise .llF l2Y 1005-0100 
C49 Cap Cer Oise .IIF l2Y 1005-0100 
cso Cap Cer Oise .IIF l2Y 1005-0100 
C51 Cap Cer Oise • IIF l2Y 1005-0100 
C52 Cap Cer Oise .IIF 12Y 1005-0100 
C53 Cap Cer Oise .HF 12Y 1005-0100 
CS4 Cap Cer Disc .llF 12Y 1005-0100 
C55 Cap Cer Disc . 1 IF l2Y 1005-0100 
C56 Cap Cer Disc . llF 12V 1005-0100 
C57 Cap Cer Disc .1 IF 12Y 1005--0100 
cs8 Cap Cer 01st .1 IF l2Y 1005-0100 
C59 Cap Cer Oise • HF 12Y 1005--0100 
C60 Cap Tan lOMFO 20Y 10\ 1008-0100 
C61 Cap Tan lOMFO 20Y 10\ 1008-0100 
CR47 Oio 1N3064 1281-3064 
Ql Xi stor 2N4275 1271-4275 
Q2 Xlstor 2N4275 1271-4275 
Q3 Xi stor 2N4275 1271-4275 
Q4 Xi stor 2N4275 1271-4275 
QS Xi stor 2N4275 1271-4275 
Q6 Xi stor 2N4275 1271-4275 
Q7 Xi stor 2N4275 1271-4275 
Q8 Xi stor 2N4275 1271-4275 
Q9 X1stor 2N4275 1271-4275 
QlO Xi stor 2N4275 1271-4275 
Qll Xi stor 2N4275 1271-4275 
012 Xi stor 2N4275 1271-4275 
Q13 Xi stor 2N4275 1271-4275 
014 X1stor 2N4275 1271-4275 

Page J 

Mother BO 7615-C As seiob I y I 6608-1661 

Ckt. Ref. Description TH Stock No. 

R45 Res Car COlnp l/4W 5\ 2.21( 1065-2201 
R46 Res Car Comp l/4W 5\ 10. 1065-0010 
R47 Res Car Comp 1/4W 5\ 10. 1065-0010 
R48 Res Car COlnp l/4W 51 10. 1065-0010 
R49 Res Car COOlp 1/4W s, 10. 1065-0010 
RSI Res Car COOlp 1/4W SS 10. 1065-0010 
R52 Res Car Comp 1/4W 5\ 10. 1065--0010 
RSJ Res Car Coonp 1/4W SI 10. 1065-0010 
R54 Res Car Comp l/4N 51 10. 1065--0010 
RSS Res Car C°"'p 1/4W SI 10. 1065--0010 
R56 Res Car Comp 1/4W 5\ 10. 1065--0010 
R57 Res Car Comp l/4W S\ 10. 1065--0010 
R58 Res Car Comp 1/4W S\ 10. 1065--0010 
R59 Res Car C0<1p 1/4W 5\ 10. 1065--0010 
R60 Res Car COOlp l/4W s, 10. 1065-0010 
SI Swf tch Sl fde 4 Pot 1840-2240 
Ul 1/C SN74LS04N 1101-7404 
U2 1/C SN74LS04N 1101-7404 
U3 1/C MM74Cl64 1102-0164 
04 1/C MM74C08N 1102-7408 
us 1/C MM74Cl64 1102-0164 
U6 1/C MM74Cl64 1102-0164 
UI 1/C MM74C8SN 1102- 7485 
us 1/C MM74C85N 1102-7485 
U9 1/C MM74Cl64 1102-0164 
UlO 1/C MM74C8SN 1102-7485 
Ul l 1/C MM74C8SN 1102-7485 
Ul2 1/C lfol74Cl74N 1102-0174 
013 1/C "'174Cl74N 1102-0174 
Ul4 1/C lfol74Cl74N 1102-0114 
UIS 1/C SN74LS04N 1101-7404 
016 1/C SN74LS04N 1101-7404 
017 1/C SN74LS04N 1101-7404 
018 1/C MM74Cl65 1102-0165 
019 1/C MM74Cl65 1102-0165 

Socket, 1/C 14 Pin 2250-1014 
Socket, 1/C 16 Pin 2250-1016 
Plug, 6 Pin 2250-6006 
Conn 8 Pin Molex 2250-6008 
Conn 26 P1 n H Header 2250-6512 
PC BO 7615 Mother 1600-1660RHA 

Mother 80 7615-C 

Ckt. Ref. Description 

Ql5 XI stor 2N4275 
RI Res Car Comp l/4W 51 4.7K 
R2 Res Car Comp l/4W 5\ 4 . 7K 
R3 Res Car Comp l/4W 5\ 4 . 7K 
R4 Res Car Comp l/4W 5\ 4.7K 
RS Res Car Comp 1/4W 5"i 4 . 7K 
R6 Res Car Comp l/4W 5\ 4.7K 
R7 Res Car COOlp l/4W 5\ 4. 7K 
R8 Res Car Cooip l/4W si 4. 7K 
R9 ~es Car Coop l/4W 5\ 4.7K 
RIO Res Car Comp I /4W 5\ 4. 7K 
RI I Res Car Comp l/4W 5l 4.7K 
Rl2 Res Car Comp l/4W 5\ 4.7K 
Rl3 Res Car Comp l/4W S\ 4 . /K 
Rl4 Res Car Coop l/4W 5\ 4.7K 
Rl5 Res Car Comp l/4W 5\ 4.7K 
Rl8 Res Car Coop l/4W 5\ 1.2K 
Rl9 Res C•r Comp l/4W 5'1 4. 7K 
R20 Res Car Coo,p l/4W 5\ 2.4K 
R2I Res Car Coop l/4W 5$ 4.7K 
R22 Res Car CMp l/4W s, 1.2K 
R23 Res Car Comp l /4W 5\ 4.7K 
R24 Res Car Comp 1/4W S\ 2.4K 
R25 Res Car Comp l/4W 5\ 4.7K 
R27 Res Car Comp l/4W 5\ 4 . IK 
R28 Res Car Comp 1/4W 5\ 2.4K 
R29 Res Car Comp l/4W 5\ 4.7K 
RJO Res Car Comp l /4N 5\ 4. 7K 
R31 Res Car COl>p l/4W 5\ 2.21( 
R32 Res Car COOlp l /4W 5\ 2. 21( 
R33 Res Car Comp l/4W 5\ 2.2K 
R34 Res Car Comp l/4W S\ 2 . 2K 
R35 Res Car Comp l/4W S\ 2.2K 
R36 Res Car Comp l/4W S\ 2.2K 
R37 Res Car Comp l/4W S\ 2.2K 
R38 Res Car Comp l/4W 5\ 2 . 2K 
RJ9 Res Car Comp 1/4W 5\ 2.2K 
R40 Res Car Comp 1/4W 5\ 2.2K 
R41 Res Car Comp 1/4N 5\ 2.2K 
R42 Res car Coop l/4W 5\ 2.2K 
R43 Res Car Comp l/4N 5\ 2.2K 
R44 Res Car Comp I /4N S\ 2 .21( 

Page 2 

Assembly I 6608-166 l 

TFT Stock No. 

1211-4275 
1065-4 701 
1065-4701 
1065-4701 
1065-4101 
1065-4701 
1065-4701 
1065-4701 
1065-4101 
1065-4 701 
1065-4701 
1065-4701 I 1065-4701 
1065-4701 I 
1065-4701 
1065-4701 
1065-1201 
1065-4701 
1065-2401 
1065-4 701 
1065-1201 
1065-4 701 
106S-2401 
l065-4701 
1065-4101 
1065-2401 
1065-4701 
1065-4701 
1065-2201 
1065-2201 
1065-2201 
1065-2201 
1065-2201 
1065-2201 
1065-2201 
1065-2201 
1065-2201 
1065-2201 
1065-2201 
1065-2201 
1065-2201 
1065-2201 
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Page l Page 2 
I 

Front PML 80 7615-C Ass.,..bly I 6608--1671 Front PNL 80 7615-C Ass ... bly f 6608--1671 I 
CH. Ref. Description TH Stock No. Ckt. Ref. Description TFT Stock No. 

Cl Cap Cer Oise • lUF 12V 1005-0100 
CZ Cap Cer 01 sc • lUF 12V 1005--0100 
CRl led HP 5082-4487 Clear 1285-4487 
CR2 led .HP 5082-4487 Clear 1285-4487 
CR3 led HP 5082-4487 Clear 1285-4487 
CR4 led HP 5082-4487 Clear 1285-4487 
CR5 led HP 5082-4487 Clear 1285-4487 
CR6 led HP 5082-4487 Clear 1285-4487 
CR7 led HP 5082-4487 Clear 1285-4487 
CR8 led HP 5082-4487 Clear 1285-4487 
CR9 led HP 5082-4487 Cl ear 1285-4487 

S11 Switch Tog SPOT Slack 1800-7101 
Sl2 Sw1 tch Tog SPOT Black 1800-7101 
S13 Switch Tog SPOT Slack 1800-7101 
S14 Sw1 tch Tog SPOT Black 1800-7101 
SlS Switch Tog SPOT Slack 1800-7101 
Ul Plug, 14 Pin 2220-1014 
U2 Plug, 14 P1n 2220-1014 
U3 Plug, 14 Pin 2220-1014 

Socket, 1/C 14 Pin 2250-1014 
Conn 8 Pinn Molex 2250-6008 

I 
I 

CRlO Led HP 5082-4487 Cl ear 1285-4487 
CRll led HP 5082-4487 Cl ear 1285-4487 
CR12 Led HP 5082-4487 Cl ear 1285-4487 
CR13 Led HP 5082-4487 Cl ear 1285-4487 
CR14 Led HP 5082-4487 Cl ear 1285-4487 

I 
CR15 led HP 5082-4487 Cl ear 1285-4487 
Rl Res Car Comp l /4W 5\ 330 1065-0330 
R2 Res Car COIDp l /4W 5\ 330 1065--0330 
R3 Res Car COIDp l/4W 5\ 330 1065-0330 
R4 Res Car COIDp l / 4W 5\ 330 1065-0330 
RS Res Car C011p l /4W 5\ 330 1065-0330 
R6 Res Car C0111p l/4W 5\ 330 1065-0330 
RI Res Car C0111p l /4W 5\ 330 1065-0330 
R8 Res Car COIDp l /4W 5\ 330 1065-0330 
R9 Res Car Coop l /4W 5\ 330 1065-0330 
RlO Res Car Coop 1/4W 5\ 330 1065-0330 
Rl l Res Car Comp l/4W 5\ 330 1065-0330 
R12 Res Car Comp l/4W 5\ 330 1065-0330 
Rl3 Res Car Comp l /4W 5\ 330 1065-0330 

\ I 
I 

Rl4 Res Car Comp l/4W 5\ 330 1065-0330 
R15 Res Car Comp l/4W 5\ 330 1065-0330 
Sl S..1 tch Tog SPOT Slack 1800-7101 
S2 S..1 tch Tog SPOT Black 1800-7101 
S3 Switch Tog SPOT Black 1800-7101 
S4 Switch Tog SPOT 8 lack 1800-7101 
SS Switch Tog SPOT Black 1800-7101 
S6 S..1 tch Tog SPOT 81 ack 1800-7101 

I 
S7 S..1 tch Tog SPOT 81 ack 1800-7101 
S8 Switch Tog SPOT Black 1800-7101 
S9 Sw1 tch Tog SPOT 81 ack 1800-7101 
SlO Sw1 tch Tog SPOT 81 ack 1800-7101 I 

I 
I 
I 

I\ ,., Ou "" '"' , .. , .. 
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A 

JUt---1PERS ---& 

B 

C JUMPER 

D 

1 2 3 
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Cl 1 ' r~ r, ~, (, ( ,(, ;-' ' ~. p, .,J 
'~' ~. ~. ~, r' Ic2 L - - - <.. - ... - L .... ... ... ,_ -

-~ 
~RI • >R2 ' >R3 • R4 • ~R5 ,>RJo : ~Rl '>Re. ~~. ~RIO •~H • ~12 ~Rl3 • ~Rl4: >RI!:> 
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'=> 3 II 13 I ., II 13 3 I 3 '!> ~ II \:, I l 
-

JI 1 2 3 4 5 <o 7 e][ 1 z 3 4 5 <a 7 BIJ2. -

I STATUS . 11 
STATUS I 

FROM A.IJ7 . FROM AIJS 

FROM t>-.IJ3 FROM AIJ4 

I CoN,ROL Ou,PUTS II CoN,R.OL OuTPuTS I 
J3 1 

I) 

SI 
I 

~~ 
() 

----

1 

2. 3 4 5 <o 7 e[l 1 2. 3 4 5 <o 7 8 1 J4 

( () 1 1 <' I~ ( c'l <' ( i () I' () 
1 -

~, S5r 
-

S2 53 ~ '=-; ~ s~,\ s;,\ SIO 5 \1 512 S \3 5 14 ':,t; 
() 0 ) I) •:> 1 
l ~ 

il 7 0 --
I 7 ' ,._':.SY <o<ooe- iea, 1 PREF\)( REF. DESIC:,,. WITH A:2. [ 7 8 5 <o 3 4 2. 1 I Js 

'> 

4. PARTIAL REFERENCE ~IGI-..JATIONS ""RE 
SI-IOWN. FOR COMPLETE DESIGNA110N 
PREFIX Wl,H A';,SY DE51G>-.IA.TION A.Z. 

&JUMPER SOCKETS ~ Ul,LJ2,U3 AS $HC>Wf-.l 

2. DIODE'S ARE HP '3082-4487 

I. RE':>ISiO~ ARE. ~~A, l/4W,51'o C.OMP. 

NOTE;S, UNLESS OTHERWISE '5PEC.IFIE.C>j 

2 

I I I I 
..-5v GND 

I TOAIJ\21 

3 

4 

5004· l<.>IO 7<al5C. SYM _____ .,_ ____ _, A 

ITEM IN 
NO. NO. 

QTY PH ASSY 

TOUIANCIS UNLESS 
OTHUWISf S,f(lflf0 

,All NO. 

.XX± ANOUlAI 

.xxx± ± 

DO NOT SCALE THIS PRINT 

4 

KONO. 

5 
HVI IONS 

OISCIIPTION 01 CHI( AUTH OAH 

Hf. 
OES. 

SIU 0IAWIHG NO UV. 

C 0001 -2140 A 
SCALI SHI I Of t 
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Po"°r S.pply 60 7615-R Ass..,bly f 6608-1401 Po"°r S.pply BO 7615-C 

Ckt. Ref. Description TFT Stock No. Ckt. Ref. Description 

C2 Cap Elect SOOMFO 25V 1010-0511 
C4 Cap Tan lOMFD 20V 10\ 1008-0101 
cs Cap Elect aooour 2sv 1010-8000 
C6 Cap Tan lOMFD 20V 10\ 1008-0101 
CRl Oio Rect 1N4001 1284-4002 
CR4 Oio Rect 1N4001 1284-4002 

cs Cap Elect 8000UF 25V 
C6 Cap Tan lOMFO 20V 10\ 
CR6 Oio Rect 1N4001 
CRI 010 Rect 1N400l 
UJ 1/C Rec l/2 -""P + SV 

Heats ink 
CR6 Oio Rect 1N4001 1284-4002 
CR7 Oio Rect 1N4001 1284-4002 
U2 1/C Reg 1/2 Amp 12V 1100-2012 
UJ 1/C Reg 1/2 Alop + SY 1100-4105 

Heatsi nk 2010-6111 

Tyton, Q\IK T1 e 
Plug, 6 Pi n 
Plug, Molex 5 Pin 
PCB Power S.pply X-14 

Tyton • QWK Tie 2140-0004 
Plug, 6 Pln 2250-6006 
Plug, Molex S Pin 2250-6505 
PCB Po"°r S.pply X-14 1600-14000EVA 

Asse11bly f 6608-1402 

TFT Stock No. 

1010-8000 
1008-0101 
1284-4002 
1284-4002 
1100-4105 
2010-611 l 
2140-0004 
2250-6006 
2250-6505 
1600-14000( VA 
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I 1 

I 
I A 

I 
I Tl Pl JI 

I 
'3 5 

4 4 

I 
I B 115 VAC. 

3 3 

50-4001-ll. 
(REAA~) 

I '2 2 

I 
I 
I C 

I 
I 
I 
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4 GND TO A IJ\3 
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'5 +5v 

-t c.~ L.M 341 P-05 -t Uo .l.eooo 
15'1 

.l.'o 
ASSY <oG:,08• 1401 / G<oOB· 140'2 PREFI)( REF DE:SIG WITH A3 
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4. R"'-RTIAL RE.l=ERENCE DE$1C."-l/X:r101.JS ARE 
SHOW"-!. R:lR COMPLETE CE';:,\C:,1-JATIOI-J':> 
PReFI )( WITH -°'~~EMBLY DESIG~T\0~ A3 

3.~Y~6-14-0J IS 1<'.ol~R,A";:,5Y~·l40'Z. l':>"TC..ISC 

2-* INDIC..0-TES COl--1R:>Nci-JT5 ARI?. FOR ?G>lSR 0"-lLY 

1- CAl'l0-4:.liOR VAl.DE$ .AR5 '11-1 MICROFARAl::l~ 

NOTES, UNl.ESS cm\ERWIS& SPEC.ll:'\ED; 
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PART NO. 
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Page 1 Page 2 

MOU,er BO 7615-R Asseo,bly I 6608-1660 
Mother BO 7615-R Assemb 1 y f 6608-1660 

Ckt. Ref. Oescr1pt1on TFT Stock No. 
Ckt. Ref. Oescrfptfon TFT Stock No. 

Cl Cap Cer Of SC .0047HFD 1005-4749 
CZ Cap Cer Disc .0047HFD 1005-4749 
CJ Cap Cer Disc .0047HFD 1005-4749 
C4 Cap Cer D1sc .004/MFD 1005-4149 
cs Cap Cer Disc .004/MFD 1005-4749 
C6 Cap Cer Of sc .004/MFO 1005-4749 
Cl Cap Cer Oise .0047HFO 1005-4749 
ca Cap Cer Oise .0047HFO 1005-4749 
C9 Cap Cer 01 SC .004/MFO 1005-4749 
CID Cap Cer Oise .0047HFO 1005-4749 
Cll Cap Cer 01 SC .0047HFO 1005-4749 
C12 Cap Cer Di SC .0047HFO 1005-4749 
C13 Cap Cer 01sc .0047MFO 1005-4749 
C14 Cap Cer D1sc .0047HFD 1005-4749 
ClS Cap Cer Of SC .004JMFO 1005-4 749 
C16 Cap Cer Of SC .0047MFD 1005-4 749 
C17 Cap Cer Disc .0047HFD 1005-4149 
C18 Cap Cer Disc .004/MFD 1005-4 749 
C19 Cap Cer Disc .004/MFD 1005-4749 
czo Cap Cer 01 sc .004/MFD 1005-4749 
C21 Cap Cer D1sc .004/MFD 1005-4749 
C22 Cap Cer Disc .004/MFD 1005-4749 
C23 Cap Cer Of SC .004/MFD 1005-4749 
C24 Cap Cer 01sc .004/MFO 1005-4749 
C25 Cap Cer Oise .0047HFO 1005-4749 
C26 Cap Cer Oise .0047HFO 1005-4749 
C27 Cap Cer Di SC .004/MFO 1005-4749 
C28 Cap Cer Disc .0047HFO 1005-4749 
C29 Cap Cer Disc .0047HFO 1005-4749 
CJD Cap Cer Disc .0047HFD 1005-4749 
C31 Cap Cer Of SC .OSIIFO 1005-5039 
C32 Cap Cer Of SC .OSIIFO 1005-5039 
C33 Cap Tan lOMFD ZOY 10\ 1008-0100 
C34 Cap Tan 10MFD 20V 10\ 1008-0100 
C35 Cap Cer Disc 500pf 51 1005-0501 
C36 Cap Cer Of SC 120,,F 51 1005-0121 
C37 Cap cer Oise 500pF 51 1005-0501 
C38 Cap Cer Oise 120,,F SI 1005-0121 
C39 Cap Cer Disc 120,,F S\ 1005-0121 
C40 Cap Cer Of sc 120,,F s, 1005-0121 
C41 Cap Cer Disc .IUF 12V 1005-0100 
C42 Cap Cer Disc .IUF 12V 1005-0100 

C43 Cap Cer Of SC • IUF 12V 1005-0100 
C44 Cap Cer Oise . lUF 12V 1005-0100 
C45 Cap Cer Of SC • lUF 12V 1005-0100 
C46 Cap Cer Of SC • lUF 12V 1005-0100 
C47 Cap Cer Di SC • lUF 12V l005-0100 
C48 Cap Cer Oise • IUF 12V 1005-0100 
C49 Cap Cer Oise . lUF 12V 1005-0100 
C50 Cap Cer Oise . lUF 12V 1005-0100 
CSl Cap Cer Oise • lUF 12V l005-0100 
CS2 Cap Cer Of SC . lUF 12V 1005-0100 
CSJ Cap Cer Disc . lUF 12V l005-0100 
C54 Cap Cer Disc • lUF 12V l005-0100 
C55 Cap Cer D1sc • lUF 12V 1005-0100 
CS6 Cap Cer Oise • lUF 12V 1005-0100 
C57 Cap Cer Of SC • lUF 12V 1005-0100 
CS8 Cap Cer Oise • lUF 12V 1005-0100 
CS9 Cap Cer Disc . lUF 12V 1005-0100 
C60 Cap Tan lOMFD ZOY 10\ 1008-0100 
C61 Cap Tan 10MFD 20V 101 1D08-0100 
C62 Cap Cer 01sc .OSIIFD 1005-5039 
CRI Di o Rect 1 N4001 1284-4002 
CR2 Oio Rect 1N4001 1284-4002 
CR3 Dfo Rect 1N4001 1284-4002 
CR4 Dfo Rect 1N4001 1284-4002 
CRS Oio Rect 1N4001 1274-4002 
CR6 Dfo Rect 1 N4001 1284-4002 
CR7 Ofo Rect 1N4001 1284-4002 
CR8 Dio Rect 1N4001 1284-4002 
CR9 Dfo Rect 1N4001 1284-4002 
CRlO 01 o Rect l N4001 1284-4002 
CR11 Ofo Rect 1N4001 1284-4002 
CR12 Di o Rect l N4001 1284-4002 
CR13 Oio Rect lN4001 IZ84-4002 
CR14 Ofo Rect 1 N4001 1284-4002 
CRIS Oio Rect l N4001 1284-4002 
CR16 Oio Rect 1 N4001 1284-4002 
CR17 Ofo Rect 1N4001 1284-4002 
CR18 Dfo Rect 1N4001 1284-4002 
CR19 Oio Rect 1N4001 1284-4002 
CR20 Ofo Rect lN4001 1284-4002 
CR21 010 Rect 1N4001 1284-4002 
CR22 Oio Rect 1N4001 1284-4002 

Page S 

Mother BO 7615-R Asseaibly I 6608-1660 

Ckt. Ref. Oescrfpt1on TFT Stock No. 

R32 Res Car C001p l/4W 5\ 2.2K 1065-2201 
R33 Res Car COllp 1/4W s, 2. 2K 1065-2201 
R34 Res Car Comp l/4W 5\ 2.2K 1065-2201 
R3S Res Car Comp 1/4W S\ 2.2K 1065-2201 
R36 Res Car Comp l/4W 5i 2 . 2K 1065-2201 
R37 Res Car Comp l/4W S\ 2.2K 1065-2201 
R38 Res Car Comp 1/4W S\ 2.21( 1065-2201 
R39 Res Car Comp l /4W 51 2. 21( 1065-2201 
R40 Res Car Comp 1/4W 5\ 2.21( 1065-2201 
R41 Res Car Comp 1/4W 5\ 2.21( 1065-2201 
R42 Res Car C011p 1/4W 51 2.21( 1065-2201 
R43 Res Car C011p 1/4W S\ 2.21( 1065-2201 
R44 Res Car COllp 1/4W 5\ 2.2K 1065-2201 
R45 Res Car COllp 1/4W 5\ 2.2K 1065-2201 
Ul I/C SN74LS04N 1101-7404 

0 $ ~ 
Kl K2 K3 K4 

~ Q ~ 
U2 I/C SNl4LS04N 1101-7404 
UJ I /C SNl4LS04N 1 IOl-7404 
U4 1/C 1-Ml4C85N 1102-7408 
us 1/C 1-M74C164 1102-0164 
U6 1/C I-M74C164 1102-0164 
UI 1/C I-M74C85N 1102-7485 

us 
U8 1/C )M74C85N 1102-7485 
U9 1/C Hl174C164 1102-0164 (§) 
UlO 1/C f,M/4C85N 1102-7485 
Ull 1/C f,M74C85N 1102-7485 
U12 1/C f,M/4C174N 1102-0174 
U13 1/C 19174C174N 1102-0174 
U14 I/C 1-M74C174N 1102-0174 
UIS 1/C H1174C04 1102-7404 > 

us 

U16 1/C lt474C04 1102-7404 
U17 1/C lt474C04 1102-7404 
Ul8 1/C lt474C16S 1102-0165 
U19 1/C lt474C165 1102-0165 

Socket, 1/C 14 Pf n 2250-1014 
Socket, 1/C 16 P1 n 2250-1016 
Plug, 6 Pin 2250-6006 
Conn 8 Pin Mole~ 2250-6008 B 
Conn 10 Pin Polerfzed 2250-6010 
Conn 26 Pin M Meader 2250-6512 

Motller BO 7615-R 

Ckt. Ref. Oescrfptfon 

CR23 Oio Rect 1N4001 
CR24 Ofo Rect 1N4001 
CR25 Dfo Rect 1N4001 
CR26 Ofo Rect 1 N4001 
CR27 Ofo Rect 1N4001 
CR28 010 Rect 1N4001 
CR29 Dfo Rect 1N4001 
CRJO Dfo Rect 1 N4001 
CRJl Oto 1N3064 
CR32 Oto 1N3064 
CR33 Dfo 1N3064 
CR34 Ofo 1N3064 
CR35 Ofo 1N3064 
CR36 Ofo 1N3064 
CR37 Ofo 1N3064 
CR38 Dfo 1N3064 
CR39 010 1N3064 
CR40 Dfo 1N3064 
CR42 Ofo 1N3064 
CR43 Oto 1N3064 
CR44 Dfo 1N3064 
CR45 Oto 1N3064 
CR46 Ofo 1N3064 
CR47 Ofo 1N3064 
Jl Swf tch Sl 1de 4PDT 
Kl Relay AZ A2530-08- l 
KZ Re 1 ay AZ A2530-08-1 
K3 Relay A2 A2530-08-l 
K4 Re 1 ay AZ A2530-08-1 
KS Rel OJI A2 A2530-08-1 
K6 Rel OJI A2 A2530-08-l 
Kl Re 1 OJI A2 A2530-08-1 
K8 Rel OJI AZ AZ 530-D8-1 
K9 Rel OJI A2 A2530-08-l 
KlO Rel OJI AZ A2530-08-l 
Kil Rel OJI A2 AZSJ0-08-1 
Kl2 Rel OJI AZ AZSJ0-08-1 
KlJ Rel OJI AZ A2530-08- l 
Kl4 Re 1 ay A2 A2530-08-1 
K15 Relay AZ A2530-08-l 
Ql X f stor 2N4275 
Q2 Xf stor 2N4275 
Q3 Xi stor 2N4275 

Kl 
~ ~ 

K<o K7 

~ ~ 
IJ7 

~> ,---u 10~ 

U l3 s 
I > 

UII I I U<o s 
C<.10~ + R 0 

J2 

I 
ij®~ 

~ J 

GB I Ul 

51 ffl 

V 

Page 3 

Ass ... b 1 y f 6608-1660 

TFT Stock No. Ckt. Ref. 

1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1281-3064 
1840-2240 
1880-0003 
1880-0003 
1880-0003 
1880-0003 
1880-00D3 
1880-0003 
1880-0003 
1880-0003 
1880-0003 
1880-0003 
1880-0003 
1880-0003 
1880-0003 
1880-0003 
1880-0003 
1271-4275 

Q4 
QS 
Q6 
Q7 
Q8 
Q9 
QlO 
Qll 
Q12 
Ql3 
Ql4 
Ql5 
Rl 
R2 
R3 
R4 
RS 
R6 
RI 
R8 
R9 
RIO 
Rll 
Rl2 
Rl3 
Rl4 
RlS 
Rl6 
R17 
Rl8 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R27 
R28 
R29 

1271-4275 
1271-4275 

RJO 
R31 

<o008-l<o00 

~ ~ ~ 
K'l 

~ 
KlO 

@ 

Kil 

~ 
K12 

Q<t QIO Qll 012. J81 Q()QQ -@ID-

~®~~~®®® ® 
JS 

U18 s 

J 3LI ____ _, 

Page 4 

Mother BO 7615-R Assecbl y I 6608-1660 

Descr1ptfon TFT Stock No. 

Xf stor 2N4275 1271-4275 
Xi stor 2N4275 1271-4275 
Xf stor 2N4275 1271-4275 
Xfstor 2N4275 1271-4275 
Xi stor 2N421S 1271-4275 
X1stor 2N4275 1271-4275 
Xi stor 2N4275 1271-4275 
Xf stor 2N4275 1271-4275 
Xfstor 2N427S 1271-4275 
X 1 stor 2N427S 1271-4275 
Xistor 2N4275 1271-4275 
Xfstor 2N4275 1271-4275 
Res Car CCM!lp 1 /4W 5\ 4. 7K 1065-4 701 
Res Car CCM!lp l /4W 5\ 4.7K 1065-4701 
Res Car Comp l/4W s, 4. 1K 1065-4701 
Res Car Comp 1/ 4W S\ 4.7K 1065-4701 
Res Car COOlp l/4W s, 4.7K 1065-4701 
Res Car Cooip l / 4W 51 4. 7K 1065-4701 
Res Car Comp 1/ 4W 51 4. 7K 1065-4701 
Res Car Comp 1/ 4W 5\ 4. 7K 1065-4701 
Res Car Comp 1/ 4W 5\ 4. 7K 1065-4701 
Res Car Comp l /4W 5\ 4 .7K 1065-4701 
Res Car Comp l / 4W 5\ 4.7K 1065-4701 
Res Car Comp l / 4W 51 4. 7K 1065-4701 
Res Car Comp l/4W si 4. 7K l065-4701 
Res Car COllp 1/4W s, 4. 7K 1065-47D1 
Res Car C011p l/4W 5\ 4. 7K 1065-4701 
Res Car Colllp l/4W SI 1K 1065-1001 
Res Car C011p l/4W 5$ 560 1065-0560 
Res Car Coap l/4W S\ 1.21( 1065-1201 
Res Car Collp l/4W 5\ 4. 7K 1D65-4701 
Res Car Coalp 1/4W 51 2.4K 1065-2401 
Res Car Coalp l / 4W S\ 4. 7K 1065-4701 
Res Car Conp 1/4W 51 Z..IK 1065-2401 
Res Car c ... p 1/4W 51 4. 7K 1065-4701 
Res Car COllp 1/4W s, 2.4K 1D65-2401 
Res Car COllp l/4W s, 4. 7K 1065-4701 
Res Car C011p 1/4W 51 4 . 7K 1065-4701 
Res Car COllp 1/4W s, 2.4K 1065-2401 
Res Car C011p 1/4W S\ 4. 7K 1065-4701 
Res Car Comp 1/4W 51 4. 7K 1065-4101 
Res Car COllp 1/4W 51 2. 2K 1065-2201 

$ ~ ~ 3. 

Kl3 

U l'l 

K14 

~ 
K15 

~ 
01~ Ql4 QIS 

QQQ 

U14 s ®~®®®® J13 

LJ~f LJ 
Jb 

s 
J1Z Oc<o0 

Ul1 

J4~1 ----~ 
~ <:oOB • l(o«) 

1<o1S • ~ ~0-1\,UO.R BoAAD 
$.C~F.P,.IA..TI C. (o(o,0\• 2110 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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r 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

A 

B 

C 

D 

E 

J 
::r 
1-

3 
0 
~ 
() 

lli 
O'.' 
X 
ii. 

I 

2 3 4 5 

,---------------------TO RE/'.R. PANEL JI /'.ND JZ ---------------------------------~ 

JZ 1--,'5----,!,--3,-,5-8;-T'o_~.-T•e_A __ zo.,...._zr,_2,3 __________ ~".----,"--,2,----------T7 ____ _,,'2;:__:~,....•r•--2rs _____ 4,-----.....;~;:...J 

I I I I I 
Jl 

POSI 

0. 1: 

--,...µ'~-------+++-!-------++· .. ,, 
i 

A 

_l_ 

I 

-.;} 4 <o II I 14 ~-::v 4 o 1 

. .,,:~;•"-•<> I rrt=•~~;c~ 
....-: r4c..114. e --,44.:.114 

-,.,""-a:'ti--str.,c:a40"7,t<r·.,""'r·~ -_-'- z.,,,; ia 

-----,i-..--l,-+-++-+-+---1-' 
I I 

-- -

6 
UVI ION 

DISCIIPflON 

HH-++-+---------+++-HH----------HH--------l I 
H-++.il-------H+H+---------+-,i-+------l2 
H-++-------+-++-H-+-----------+++-------13 

8 

DI CNK AU1N DAU 

TO ,._2JI ~H---------+++-H+---------++-1,-------< • 

.--------++++++---+++-----i <,8: _J 
"TO FR.ONT P>Jl 
Boo.RC> ;TATU~ 

111 I I 14 : 4 ~ • 
C ' 

10 iii U18 C< I 

INH S 

'~------H-+-------117 
,----------+-+-l-------l5 

TOA2J2 

,----------++-------1" 
r---------+-------l 7 

11" 14 3 4 JJ ¾ JL..: -:..-=----_-___ , __ _, 
A C ~ i F <. t4 

,I ~~U I~ c, 
4(_1~$ """' 

• I.D Q 

2 I' q -=- - · I I 
'---------'--+--+--------J : 

2 3 4 5 

i 177 

,---'--_.__._ __ ._, ,-1c::J.::I0::_...1--'----''--'---~-'----'__J'----'-, ,-1--...L-'----'--'---'-...L.---'--'--...l.,J I I 
101 t3 45 ~7 8'> ,olr Z3 45 <>7 8'> ic 

"TO REl'.R PANEL C1"-1,ROL OUTi->UTS (J4 AIJt> JS) 

6 

I 

T 
I ""' NO. 

r 
QTY ,t:. A,UY 

REMOVE ALL 

P.Ul MO, 

BURRS AND SHARP EDGES 

I I 
I 0UCIIPTION 

UST OF MATtl:lAl 
OUWN I '!-.. _s._, OAff 

b,,.~.::c;:::-::=..~•-•"'-•""I ,,,,r,,,, TIME&FREOUENCY 
, ... . , j)-~ ~/2~ /!»~}!~~:>:::~ 

~ ==,o=,=,=IA=N=,=,=.=U=N=,= .. =,==~r.-;o,,,,liHG~1/-:;.'-;;'t!..:,_,,<l-:--f-,.:'-_,':1""· r•J~~ 

OTHIIWISJPl(lfllO Mflt; ING ...)CME~TIC. : A\ 
.xx:!: AHO\llAI tvbT~~~ ..... P.cA~C 
.xnt t .,..a.,,,,=- it,17 •- -~-

DO NOT SCALE THIS PRINT 
KONO. • ... , I o• 

7 8 

A 

B 

C 

D 

E 
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I 
. Page 1 Page 2 

Front PIil 80 7615-R Ass..,bly t 6608-1670 Front PIil BO 7615-R Ass.,.bly I 6608-1670 I 
Ckt. Ref. Description TfT Stock No. Ckt. Ref. Description TfT Stock No. 

I 
Cl Cap Cer 01 SC • lUf 12V 1005-0100 Sll S.,f tch Tog SPOT Black 1800-7101 

C2 Cap Cer Oise .1Uf 12V 1005-0100 S12 S.,i t.ch Tog SPOT Black 1800-7101 

CRl Led HP 5082-4487 Clear 1285-4487 S13 Sw1tch Tog SPOT Black 1800-7101 

CR2 Led HP 5082-4487 Clear 1285-4487 S14 Swf t.ch Tog SPOT Black 1800-7101 I CR3 Led HP 5082-4487 Clear 1285-4487 51S Swf I.ch Tog SPOT Black 1800-7101 

CR4 Led HP 5082-4487 Clear 1285--4487 S16 Swi t.ch Tog 3 Pole Black 1800-7301 

CRS Led HP 5082-4487 Clear 1285--4487 Ul I/C 75L50S 1101-740S 

CR6 Led HP 5082-4487 Clear 1285-4487 U2 1/C 74L505 1101-7405 

CR7 Led HP 5082-4487 Clear 1285-4487 U3 1/C 74L50S 1101-740S 

CR8 Led HP 5082-4487 Clear 128S--4487 socket I/C 14 Pf n 22S0-1014 

CRg Led HP S082-4487 Clear 1285--4487 Conn 8 Pin MoleA 2250-6008 

CRIO Led HP S082-4487 Clear 1285--4487 PC 80 Front PNL 761S 1600-1670REVA 

CR11 Led HP 5082-4487 Clear 1285--4487 ' CR12 Led HP S082-4487 Clear 1285--4487 
CR13 Led HP 5082-4487 Clear 128S-4487 

I 
CR14 Led HP S082-4487 Clear 1285-4487 
CR15 Led HP 5082-4487 Clear 128S-4487 
Rl Res Car C0111p 1/4W 5\ 330 106S-0330 
R2 Res Car Coap 1/4W S\ 330 1065-0330 
R3 Res Car Coap 1/4W S\ 330 1065-0330 
R4 Res car Coap 1/4W S\ 330 1065-0330 
RS Res car Coap 1 /4W 5\ 330 106S-0330 
R6 Res car Coap 1 /4W 5\ 330 1065-0330 
R7 Res Car Coap 1/4N 5\ 330 106S-0330 
RS Res Car Comp 1/4N 5\ 330 1065-0330 
R9 Res Car Collp 1/4N 5\ 330 106S-0330 
RIO Res Car Collp 1/4W 5\ 330 1065-0330 
Rll Res Car Collp 1/4W 5\ 330 1065-0330 
R12 Res Car Coonp 1 /4W 5\ 330 1065-0330 
R13 Res Car C011p 1 /4W 5\ 330 106S-0330 
R14 Res Car C0111p 1 /4W 5\ 330 1065-0330 
R15 Res Car Canp 1 /4W S\ 330 1065-0330 
Sl Swf I.ch Tog SPOT 8 lack 1800-7101 
S2 Swi t.ch Tog SPOT Black 1800-7101 
SJ Swi tc h T 09 SPOT Black 1800-7101 
S4 Swf tch Tog SPOT Black 1800-7101 
S5 Switch Tog SPOT Black 1800-7101 
S6 Swf t.ch Tog SPOT Black 1800-7101 
S7 Swi t.ch Tog SPOT Black 1800-7101 
SB Swf I.ch Tog SPOT 81 ack 1800-7101 
S9 Swf t.ch Tog SPOT Black 1800-7101 
SlO Swf t.ch Tog SPOT 81 act 1800-7101 

I 
I 
I 
I 
I 
I 
I 

I " 
I I <Rt CR• CR3 CR4 ,,.,; CR<o CRl CR6 aR'l CRlO ,v, 0 -['3LJ- 0 -[.~tJ- 0 -LB\]- 0 -CS.~J- 0 -L~~J- 0 0 0 0 0 ,_, -[~'e.~- -::Sl."}- -~~~- -[~is>~-

C.Rliit 

0 
C.Rl3 

0 
Ct:U4 

0 -Cij_1?J- I 
,----------, r----------, I I JI I J2 ,.. __________ .J ------------' 

,---------, 
] U3 ( 1,.. _________ _ 

r---------- --, 
I IJ5 
L------------.J 

[:] I 
r---------7 □---- ----," I 1J3 
L--------___ -J 

L __________ .J 

SI S2 S3 54 55 

0 
S? 58 ' 0 Sil 

<cOOB· 1(;.rO D D D D D D D D 0 0 0 
SIS 

D 
CoCaC>8- 1Co"10 

I 
I 

i'tol!> R: FRONT ~el. at). 
XI-I.MA.Tl(. (o(o.01-2120 

I 
I , 
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I 
I 
I A 

I 
I 
I 
I 
I B 

I 
I 
I 
I C 

I 
I 
I 
I 

D 

I 
I 
I 

2 3 

C.R\ C.R2 CR3 C.R4 CR!:, CRG, CRII CRl2 CRl3 CRl4 

C.I 

.lpF .I. 

+5v 

JI 2 3 4 5 7 8 2 3 4- s 7 8 J2. 

STA,US STA;US 
~-----FROM Al JS----------' ~-----FROM Al J<o -------~ 

....-------F"ROM AIJ1-------- ,-------f:RO!v\ A.IJ8 --------

(ONIROL OUTPUT 11 CoN.ROL OuTPuT 

J 3 '--.,..--z.--,3-----.-4--5..-----.0-----.-7--a.,_.,~-r-----,2.---,3--~-,--sr--_0.---,-7--e,-,J4 

Si Se SI 5 se SIi '51 514 SI 

'51<.>A SIG:>B ':>\G:,C 

CONTROL ~-~C~O=-N~T~R_O.;;..cL _______________ _ 
REMOTE - -1-------LOCAL 

1 

L-------------------------4---4-

PREF\)( "REF. DESI(:, Wl""lr\ /• . .'2. 185034Z.1 

3. PAR"TIAL REFERENCE DESIG"-lATIONS ARE 
51-\0WN. FOR COMPLETE DESIG"3ATIO"l 
PREFIX WITH A.'S':,Y DESIC.Nt>.TIOl-..l AZ. 

2. DIODES. ARE I-IP !::>082- 4487 

1. RESISTOR$ ARE 330A,l/4W, 5o/o COMP. 

NOTES, UNLE~S C111ERWISE SPEC.IFIED; 

2 3 

JS 

4 

A 

IIIM IN 
NO. NO. PAIT NO 

QTY PER ASSY 

REMOVE All 
BURRS AND SHARP EDGES 

5 

IE VISIONS 
Duc11n10N 

DESCRIPTION 

DI CHK AUTH DATE 

HF 
DIS 

DATE 
l-=~,b&.=~11,..-~3~-23~1c!j1 rr, r tT, TIME & FREQUENCY 

CHK. IY~ ~<V, / I lCJ I L TECHNOLOGY INC 

~===========:=JtiNOioiJ11t;:N;i.,,c._c.cc.=.,-,,.._.1,_-f::3-:.17;"--j,,._'°°°_o_ic_••_•s_,_·,~-;_;•_2~_;~_,._~~-•'_""'_"_'•_•_so_so__. 
TOLUANCES UNLESS ,._. 
OT HU WI Sf SPEC If If D t-M:::cfG=-. :::,ING"'"°"--''---+-~ 

11 
H 

1 
':>C.H EMA."TIC.. : A °2. 

.xx :t ANGulu APPi>, _ , I./ DISPLA.Y/~ 

.xxx :t ± ~ E 7'3/1 
SIU DIA.WING NO ll'tl 

00 NOT SCALE THIS PAINT 
C 0E::O t- 2.1'20 4-. 

KONO 
""" SHI t Of I 

4 5 

A 

B 

C 

D 

wigfi
Stolen 2 Line Transparent
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A 

-

B 

C 

-

D 

1 

r--TELE 
Cl-l. )('0 - UP 

L_.--- D().NN 

LEFT-REAR PANEL I 
QUICK OISC.Ol',INECT I iE N 

BARRIER~STR,PS i ~:;7~\; 
r-...!,__ TE.LE 
'"l-UP 
L-DOWI-J 

, 

I 

REA.R CONNECTOR 
j3 

a 

. ' 

2 

TEN Cl-lA.N~L 

ANALOG $CANNER * 1 

(OPTtONA.L) 

I 

I 3 

REAR (EXPANSIO>-J) I 
CONNECTOR J 4 

j 

TEN CHANNEL 

ANALOG SCAI-JI-JER # 2 

(OPTIONAL) 

' I 

TELE. 

I 

,- - - --- - - - - -- ------------ -------- n 
I 
I 

I 
I 

RELAY SELECT RELAY 'SELECT 

I 
I 
I 
I 
I 
I 
I 
I 

I 4 I 
I NIXJ ,UH USED ON REVISIONS 

SYMI OUCIIPTION 
5C0<+· 1<olO 7~~0 

A I REL TO PROD-

TELE -~ I 
UP - CH.XO 

DOWN -----i-__j 
1 RIGl-lT- RE.AR PANEL 

"TEN ' QUICK Dl'SCONI-JE.C.T 

~;~~~ J~i:_JB-0-RRIER ~'TRIP'S 
UP - Cl-I.~ 

DOWN-_J 

' ' 

5 

I DI IC HK I AUJH IDATE 

tTDI I 15·'5-11 

I 
I 
I 
I 
I 
I r _____ _J +Sv 

t 
L ___ _ 

--, 

1 

+5VOLT 
REGULATOR. 

UNREG 
D.C.. 

RELAY GROUP 
DE.CODE AND GROUP 
IDENTIFIER SWITCHES 

' I 

GROUP ADDRESS l ENAB~&. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I L ___________ ________________ _ _ RE.LA',' SELE.CT LOGIC __ _J 

I 

I j I Ji 
, 

I REAR J fONNECTOR I 

FROM t ,IOR OR 

NEXT LOWER 1"'30 
Cl-lANNE.L C:.R0UP 

2 

, '' 
I 

REAR (EXPANSION) I 
CONNECTOR J2 

I 

TO NJT HIGHER 
?G:,30 Cl4ANNEL 

C:.ROUP 

3 I 

\ 

ITEM 
NO. 

QTY PER ASSY 

I 
IN I 
NO. PAU NO. 

I 
I DISCRIPTION 

LISI OF MA JERIAlS 

I 
I HF 

015. 

OIIAWN JJ " DATI 
REMOVE ALL 1-=,,,...,,,.::..--....)<A;:;.:..;...:~;,:,;.,.,:!--.-l-"":/4-'-si'1-'l1 mEm TIME&FREfbUENCY 

BURRS ANO SHARP EDGES CHK. "'!'. _, /4-;;-, - 141, TECHNOLO Y INC 
~ ===========~ioJ.:]-~-':...,:::----t;-r;:;•"'77 3000 Olcott St . Santa Clar.a, Cafrto,nia 95051 
" ,.01rt'-) c "''71, ''°'' 2•s-=s 

IOlUANCES UNLESS 

OTHUWISE SPECIFIED 
. XX± ,..___/ ANGULAR 
.x xx+ ± "--"' 

00 NOT SCALE THIS PRINT 

4 

1-,..-FG-'.""'1N"'G". -'C...--~'-
77

'--l "" I F IC,UR.E 6 - '=>· 1 
3LOC.K D•AGRI\M 

\Ill I 0IAWING NO 

C G000-1410 
ICO NO. S(AU ,,,.._,,. I SMl l O f I 

I 5 

A 

-

B 

-
C 

-

D 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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r 

I 
I 
I 

A 

I 
I 
I 
I 
I B 

I 
I 
I 
I C 

I 
I 
I 
I 

D 

I 
I 
I 

1 

QUICK D1SCON"-IECT 

BARRIER STRIP Be. 
A.S$Y N'2 ~e-1~c,o 

~EE FIGURE <o-2·5 

J\ 

RELAY BOA.RD# 1 
ASS',' N~ ""'08·1450 

SEE FIGURE <o·2·5 

JZ 
f" 
I 
I 
I 
I 

L ___ .:/.L ____ _j 7 

I 
I A/\IALOG SCAl-lNER 
I A.'S5Y N2 
1 <c<.o0e- 1:1<c0 
I (OPTIONAL) 

I 

I 
I 
I 

I I L _ ______ _ _j 

1 

25 

25 

2 

RE:.AR PANEL CoN/\IECTORS 

25 

RELAY SE1.. ECT LOGIC. 
A.SSY Ne <o<,,08 · lcoBO 

SEE. FIGURE <o•(o·3 

25 

(OPTION) 

2 

25 

3 

Qu1(.K D1S<..O/\I/\IEC.T 

BARRIER STRIP Be. 
ASSY N.2 0<o08 · 1~"10 

SEE FIGURE <o-2·5 

J I 

RELA.Y BOA.RD• 2 
A.$SY N2 0~08·14: 
SEE FIGURE <o·2·5 

J2 
r 
I 

1... ___ JI _____ J 7 

I 
I 
I 
I ,. 2. 
: ANALOG 'SCANNER 
I AS5Y N2 
I <o:o06 - 13fo0 
1 (o?T\01-JAt.) 

I 

I 
I 
I 

I I L __________ .J 

3 

4 5 
Nf)(T ASSY UH D ON 

5004.. 7<'.olO 1030 
• uTH DAU 

-...,n 

I 

1
::;" : . PAIT NO. DE SC I IPTION 

HF. 
DES. 

TOlUANCES UNlfSS 
OTHUW ISf S,f(lf llD 

.XX :t ~ ANGl.lAR 

.x><x± ± .,.._., 

00 NOT SCALE THIS l'f!INT 

4 

tCO NO. 

F IC.URE <a--0· 2 
W IRE :.)1A.GRAtvl 

>-IODEL 1~30 
SUI 01AW1NG NO, IIV 

C <o<oOO - 142.0 A... 
SC.AL I __,,,, SHI 1 Of I 

5 

A 

B 

C 
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• 

Model 7630 Relay Select BO Assembly# 6608-1680 

0 
Ckt. Ref. Description TFT Stock No. 

Cl Cap Cer Disc .05MFD 1005-5039 
C2 Cap Tan lOOMFD 20V 20% 1008-0102 ::; I 
C3 Cap Tan lOMFD 20V 10% 1008-0101 
C4 Cap Tan lOMFD 20V 10% 1008-0101 
cs Cap Cer Disc .lUF 12V 1005-0100 
C6 Cap Cer Disc .lUF 12V 1005-0100 
Cl Cap Cer Disc .l UF 12V 1005-0100 
Rl Res Car Comp l / 4W 5% 4.7K 1065-4701 
SWl Switch 14 Pin Dip 1800-2067 
SW2 Switch 14 Pin Dip 1800-2067 
Ul I/C DM7407N 1100-7407 

0 

R 
<X) 
\.\) 

I 
(() 

0 
'9 
1.9 

U2 1/C DM7407N 1100-7407 
U3 1/C DM7407N 1100-7407 
U4 1/C DM7407N 1100-7407 
us 1/C DM74L5154N 1101-7154 
U6 1/C DM74L515~~ 1101-7154 
U7 1/C LM342P-5- 1100-4205 
U8 1/C SN7465138N 1101-0138 

Socket, 1/C 14 Pin 2250-1014 
Socket, 1/C 16 Pin 2250-1016 
Socket, 1/C 24 Pin 2250-1024 
Conn 26 Pin M Header 2250-6512 

@) 
0 

~ 

~1 
0 

I ~1 

Q 0@~ 
-

~ '-./ 

Cw 

l() -9 
::J :J 

> ;ji I > 
N 
<f) 

> ~ I 
C§) 
-o:m-

~ 

8 8 
I ~1 

I 

~ 
@ 

I 

I 

0 

0 

,l 
I 
I 
11 
I , 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

A 

I 
I 
I 
I 
I 

B 

I 

I C 

I 
I 
I 
I 

D 

I 
I 
I 

2 3 4 5 
HVI IONS 

DI CHK AUTH DATE 

RElEASEO rn~ PRODUCTION D 

J3 +1"2.V 1 
..__ 

C.I _l tl_ C.'2. +12.\/ 5 u, 
+~v 4 IN ILM34-c.~1 ..... ,.,. ,OS~IOO 

LJ +lc.4 I P·S I -d_ +sv 2CN -~~" 17 1 C3 -
GNC) 3 

TIO TIO 

GND 1 t1 __l_ 
--

GND 15 

A 7 

B t"l 

C "' 

•~v 

_l_~--12-1r~?4 
0 1 

I 

1 
2 

2~ 
3 

us 3~4 

23 
14LS154 

4:::;5 A 
22 s ~ B 
21 C ""~1 

JI -e -+-t2v 

+sv~
1 L 21 +12v 

3 4 25 K.1 ~El. 

I 1./2, }~ 26 ~ 
.. .. 13 K35t[. 

I 

II ,J?' 12. ~ v 
1 UI /? II ~ 

3u, Y 10 ~ TO JI OF 

I~ ,, 24 ~ 
REL,I>. y BOARc#z 

?.o l 8 22. KB SEL 
TOR EAR?t-L 

D 18 D ,., 
18 ~ 

.,.~Y 
J 2. GI 8 11 a: 10 23 ~ 

(FOR A DDITIOl-lAL _f G2 q IO 
...-sv~v 

I I ' ~ ~ 
7<o30 9( i::io-1\lSIOt..l) 7407 -- = 1 TELE+ 141--------------------.....:...-------+--l-+--+--l---...:c.-------------...-----------t 

14 
7,Q. 

"TE.LE- 2 1----------------------------+--l-+--+--l------------------+----------t 
UPA 124,121,--_________________________ -+--l-+--+--l-----------------+-+---------

18,!: UP e ~,13,1--------------------------+--+-l-+-+--------------l-++----------l 
OOWN A 122'1<-\--'--------------------------+-l-+-+---------------+-H-+------- -- 6,3 

~.6 t::,:>WN B lz3,111,--________________________ +--+--,--+-+------------<H-+-l-++----------l 

Yo~ 
y, 14 

ENAe.L.E I~ 1--------4
---<tG2A 
~ C.2.S 

U8 ~ 1"'­

E 2 I 1--~------1!-IA 14L5l38 Y3 1
? 

I= 8 2 8 y,.~ 11 

G 20 3 C y 10 
0 

+5v~
1 J2. 

1 3 : 4 2S 
2 , I"-,.-~ 

TELE+ 
'TELE -
LIPA 
UPB 
DOWN A 
DOWN B 

K.\' ':>EL 
,..._ ______ _ 'rlr. C) 

Y, --. 
1 2Go K'21 $EL 

v.,. 

TO REAR, 
PANE.\.. JI 

:a 10 IGo 
, RI ,,-::::714 '>4.11<. +Sv u 21 ·~ ...___ 31 - 2,-~ -'--

3 
2 ... 13 U'=:> 3 

4 
3 ,Y 14L5154- 3 .... JI I~ 

23 A 4 
s 

13 U 1'2. 111 

S to " 4v 22 B lb l.13 

- _ .. cs 41 }~ - .I.-1 4_.. 110 
21 c. <o~ 7 ,.,. "' 12. ~ 

J4 
SI --- <o I 5~ 

8 .. r---.....~V 2~ 20 D 1 ... 
-

eNASLe \(o ~ 

e 2.1 
F 8 
G 20 

+\'Z,,- 5 i----+l2v 

+~v 4 t:r•~" 
+~" 11 

- =~ 71 
L:_ 2._-_j 

5'2. 
l4PIN DIP 

1',JOTE ~ REFER TO SECTION 2::1.S 
OF fv\A"-IUAL FO~ PROPER 
SWITCH SETTINGS 

18 
GI a~CJ II LJ,4,: 10 

_rG2 10 -t'!>v~?v 
9 

-
-+-5v=-f4 '" 

~ 7407 -
C11--.I 

+12V 

- L -TELE + 141-----------------------------f--+--+-f-------------+-l---l.....4-+-----------l 
TELE- 2 1-----------------------------1--+--+-l------------+-HH------------I 

UPAiai,P,q... ___________________________ +--+-l-+------------+++--------------1 
UP e. 2'5,ir.Jl..----------------------------+----+--+-------------+-+-...._-----------------1 

t 
I 
8 
ii 
14 

17,~ 
16,~ 
10.: DOWN A IZ2J,...,_' ___________________________ -+--+-f--+-------------+----------------i 

DOWN B 123,11,1----------------------------+--if--+--+-------------<--------------i l'),6 

D l81----------------------------......, ..__ 
C ~1-------------------------------' I 

B IC, 1--------------------------------' 
A 11---------------------------------I I 

K3' ~L 

Rl!=' >:;~[ 

K!=,' ':,EL 

K'°"' SEL 

Ki'SEL 

K8'SEL 

K~' '$EL. 

KIO'SEL 

+l'2.V 
+1'2.V 
'T'i::.LE + 
TELE -
UPA 
UPB 

DOWN A. 
DOWN a 

I 
ITEM 
NO. 

EN 1 7 NO. , ... u NO. l 

TO JI OF 
RELAY BOARD ;t 1 

3.Ul,U2,U3,IJ4 ARI:: 1401 

2. CAPAC.I TOR VALUE.S ARE. 
IN lvl!C.ROFARADS 

l. RESl':>TOR VALUES ARE. IN 
~MS ,l/4W, !:>%, COMP. 

NO"TE":.,UNLESS 011-IERWISE 5F'EC.!';lt:l:> 

OESCR1'TION UF 
DES ~~~~ ~ 1-..:0::.;T.;.Y.;.P:;;ER:.,:A;:;S~SY.;.....i... _________ ,!.ll~ST:_O;::::F:;..:;::M:::,AT~ER~IA~LS,--------------4 

G.ND 15r=i_ .._ ______ _ REMOVE ALL DIAWN 'b-.. &,,... t~~l /TU~,,,,, TIME & FREQUENCY 
BURRS AND SHARP EDGES CHk. IY ~ .... l'1iv. / I/Cl I L TECHNOLOGY INC 

1 2 

'============df,..:;;-;~-S=:--t- l 3000 Olcott s,. Sanr, c1,,,. c,1,torrn• 95050 

·"°=J...,. ,,.EN"'G.:.:/.:..:.·..:::::::;i::::1.+A''_·..:.~~1,-'t:':-::-:---1•.,.ot-:1-;2,"!'6·~63!"!'65-:,...-,...--=;---1 TOLERANCES UNLESS 
OTHEIIWISE S'ECIFIED 

.XX± ANGUlAI 

.xxx± ± 

DO NOT SCALE THIS '7'INT 

4 

., "'" u . - . · · 3 
MFG. ENG. 'SC.hEMATIC. : iC..30 

'/~ RELAY SELECT '...OGIC, 
7 

Sill 0IAWING NO UV Al'PO. C 6001-2100 A, 
ECO NO. SC All '"'--" SHI f Of l 

5 

A 

B 

C 

D 

wigfi
Stolen 2 Line Transparent
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