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1.1 

SECTION 1 

GENERAL INFORMATION 

General Description. 

The TFT Model 7601 provides digital remote control of AM, 
FM, and TV transmitters. 

Options incluae an SCA Generator and Detector for use 
with radio or TV communications links, and a Status Alarm Option. These 
options can be ordered with the Model 7601, 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 7601 Digital Telemetry/Control System. 

This system consists of a Model 7601-C unit for use at 
the control site, and a Model 7601-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 7601 alone is a 
complete remote-control system. However, its capabilities can be 
increased by use of the Status Option described in Subsection 1.1.2. 

Individual channels are selected by means of a thumbwheel 
switch on the front panel of the 7601-C. Once selected, the channel 
number is sent to the 7601-R to select the channel at the remote point. 
The system addresses this channel and di~plays the meter reading from 
the remote site on a front-pa~el 3 digit telemetry display on the 7601-
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 
match exactly are the commands carried out. 

A control failsafe circuit in the 7601-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 7601-R . 

A telemetry failsafe circuit in the 7601-C monitors the 
from the 7601-R and produces a hi gh-1 evel TTL output when 

1-
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1.1.1 Model 7601 Digital Telemetry/Control System Continued . 

there is a downlink data failure lasting more than 7 to 12 seconds. 
This output also puts the failsafe bit sent up to the 7601-R at a high 
1 ogic 1 evel . 

The Model 7601-R has a front-pane l DVM for telemetry 
readoutt together with scaling potentiometers, so that one man can 
calibrate the system on-site. For such local operations, a switch on 
the 7601-R locks out control from the 7601-C control and overrides the 
telemetry and control failsafes. In l ocal operation, the channel may be 
selected by the thumbwheel switch on the 7601-R . 

1.1.2 Status Monitoring Option 

The Status Option provides 10 status channels, each with 
its own independent LED indicator. The status indicators can also be 
used to verify on/off functions. The Status Alarm output can be used to 
drive external devices and alarms. 

1. 2 Specifications. 

System Capacity a) 10 channels of momentary 
up/down or on/off control with 
telemetry reading. 

TELEMETRY 

Accuracy 

Update 

Analog Input Voltage (Tele+,-) 

Input Common-Mode Voltage 

Input Impedance 

Input Isolation 

Control Outputs 

7601-R (Up/on, 
down/off rear barrier strip) 

1-2 

b) 10 channels of status 
display. (optional) 

.1% of reading ~l count. 

Three updates per second. 

+lvdc . (do not exceed +4 volts 
absolute maximum into A~D 
converter). 

+350vdc. 

50 kilohms . 

Optically isolated. 

Relay contact closure, isolated, 
AC/DC rated, noninductive load: 

lA at 115vac or 2A at 
26vdc . 

wigfi
Stolen 2 Line Transparent
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1. 2 Specifications Continued 

Data Transmission 

Modem 

Co11111unicati on Link Requirements 

Telephone Line 

Audio Channel 

Radio (STL) 

Radio (off-air) 

SCA/Subcarrier Modualtor 
Output 

SCA/Subcarrier Demodulator 
Input Range 

Fail-Safe Provisions 

Uplink Control 7601-R 

Downlink Telemetry 7601-R 

Downlink Telemetry 7601-C 

Local Mode Indication (7610-R 
Rear Panel) 

STATUS INPUTS 
Status Inputs 
(7601R rear panel) 

Digital puls-code-modulated FSK 
modems; 600-baud control, 300-baud 
telemetry. 

Maximum allowable attenuation 30dB 
600 OHM impedance 
Send level - 6 dBM 

Two-wire unconditioned, Series 3002 
data circuit . 
Any voice-grade channel having a 
bandwidth of 300Hz to 3kHz. 
Maximum attenuation of -30dB . 
Plug-in FM subcarrier modul ator 
and demodulator for command link. 
SCA frequencies . (Consult factory) 

Adjustable 0-800mV rms. 

20mV to 700mV rms 

Normally closed relay contacts 
rated (noninductive load) for 
0.5A at 115vac or lA at 26vrlc . 
Adjustable delay of approximately 
20 to 55 seconds . 

10-second nominal delay. Output 
for driving external one-hour 
timer and TV fail-safe units for 
full compiiance with FCC Rule 
73.676. 
Rear panel TTL output. 10-
second nominal delay. 
Rel ay contact· c1osure . Contacts 
rated (noninductive load) for 
0. 5A at 115 vac or IA at 26vdc. 

Dry contact closure or TTL logic 
level . Programmable active HIGH, 
or active LOW. 
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1.2 Specifications Continued 

Programming inputs 
(7601R rear panel) 

STATUS ALARM OUTPUT 
(7601-C) 

Power Required 

Model 7601-C 

Model 7601-R 

Operating Temperature 

Mounting 

Height and Weight 

Model 7601-C 

Model 7601-R 

1.3 Accessory Equipment. 

Normally open connection 
programs status input for active 
LOW operation. Connecting the 
programming input to ground 
programs that channel for active 
HIGH operation. 

Open collector output capable of 
standing off 30 voe and sinking 
200 mA. 

115VAC +10%, 50 to 400Hz, 15 
watts maximum. 

115VAC ~10%, 50 to 400Hz, 25 
watts maximum. 

o0 to 50° C. 

19-inch rack. 

5-1 /4 inches, 12 pounds. 

5-1/4 inches, 16 pounds . 

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 7601-R. 

1-4 
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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 specifications 
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 repair 
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 will 
be repaired and returned to the BUYER, with transportation charges 
prepaid by SELLER. 

Transportation charges for instruments found to be 
defective within the first thi rty (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 the 
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. 
3090 Oakmead Village Drive 
Santa Clara, CA 95051 

408 727-7272 

1-5 
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2. 1 

SECTION 2 

INSTALLATION 

Unpacki ng and Inspection 

Upon receiving the equipment, inspect the packi ng 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 Secti on 3. If the equipment is damaged or fa i ls to 
operate properly, file a claim with the transportation company or with 
the ins urance company, if insured separately. 

Model 7601 requires a prime power source of 117 vac, 50 
to 400Hz. They can also be vdred for 230 vac operation on special order. 
Power required for each model is as follows: 

2.2 

Model 

7601-C 
7601-R 

Pre-Installation Checkout 

Power 

15 W 
25 W 

To ensure that the Model 7601 is completely functional 
when it is received, the following closed-loop checkout should be performed 
before i nstallation. The 7601- C and 7601-R are interconnected to simulate 
actual i nstallation. 

2. 2. 1 Set-Up Combinati ons , 

(1) TELCO l ink both directions 
7601C SWl 4, 5 and 6 to ON 
7601R SWl 2 and 6 to ON 
Installed in the 7601C there is a non-functional 
jumper that connects J4-2 to J3-11 to allow field 
installation of the SCA option. 

Bench Test: 

Connect TELCO terminals together with a 30 dB 
pad to bench test system. 

(2) 11 C11 SCA Det., "R" SCA Gen , TELCO uplink . 
7601C SWl 2, 4, 5 and 6 to ON 
7601R SWl 2, 3, 5 and 6 to ON 

Bench Test: 

Connect TELCO terminals together with a 30 dB 
pad and 7601 C Jl4 to 7601R Jl9. 

2-1 
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Set-Up Combinations (Cont'd.) 

(3) "C" SCA Det, "R" SCA Gen, Ext SCA uplink. 
7601C SWl 1, 2, 4, 5 and 6 to ON 
7601R SWl 2, 3, 5 and 6 to ON 

Bench Test: 

Connect 7601C J14 to 7601R J19 and 7601C J13 to 
7601R J18. Also connect a 620..A.l/4W resistor 
across the TELCO terminals on both units. 

(4) "C" SCA Gen, "R" SCA Det, Telco downlink. 
7601C SWl 4, 5, 6 and 7 
7601R SWl 2 and 6 

Bench Test: 

Connect TELCO terminals together with a 30 dB 
pad and 7601C J13 to 7601R J18. 

(5) "C" SCA Gen, "R" SCA Det, Ext SCA, TSL downline. 
7601C SWl 2, 4, 5, 6 and 7 to ON 
7601R SW! 2, 4 and 6 to OH 
7601C jumper J4-2 to J3-11 and Jl-1 to Jl-2 
7601R jumper J8-2 to J9-11 and Pl-11 to Pl-12 on SCA card. 

Bench Test: 

Connect 7601 C J13 to 7601R J18 and 7601C J14 to 7601R 
J19 . Also connect a 620A.l/4W resistor across the 
TELCO terminals of both units . 

(6) "C" SCA Gen and Det, "R" SCA Gen and Det. 
7601C SWl 2, 4, 5, 6 and 7 to ON 
7601R SWl 2, 3, 5 and 6 to ON 
7601C jumper J4-2 to J3-11 
7601R jumper J8-2 to J9-11 

Bench Test: 

Connect 7601C J13 to 7601R Jl8 and 7601C J14 to 
7601R Jl9. Also connect a 620A l/4W resistor 
across the TELCO terminals of both units. 

(7) 11 C11 Ext SCA Gen and Det, "R" Ext SCA Gen and Det. 
7601C SWl 1, 2, 4, 5, 6 to ON 
7601R SWl 2, 4 and 6 to ON 
7601C jumper J3-11 to J3-12 
7601R jumper J9-11 to J9-12 

Bench Test: 

Connect 7601C J13 to 7601R Jl8 and 7601C J14 to 7601R 
J19. Also connect a 620.J\..l/4W resistor across the 
TELCO terminals of both units. 

2-1 
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2.2.2 

2.2.2.1 

System Checkout Procedure. 

Model 7601-C. 

a. The 7601-R LOCAL MODE switch must not be activated. 

b. Using the 7601-C CHANNEL SELECT thumbwheel switches, 
dial in channels O through 9. The TELEMETRY DATA display should read 
000 +002. As each of the channels is selected, the corresponding relay 
in the Model 7601-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 7601-C UP/ON button. Verify that 
the UP/ON pushbuttons on both the 7601-C and 
the 7601-R light. Release the button. 

(2) Depress the DOWN/OFF button. Verify that the 
DOWN/OFF pushbuttons on both the 7601-C and 
7601-R light. Release the button. 

(3) Simultaneously depress the UP/ON and DOWN/OFF 
pushbuttons on the 7601-C. Verify that no 
buttons light on either the 7601-C or 7601-R. 

Model 7601-R. 

a. With the LOCAL MODE switch not activated, verify 
that the 7601-R UP and DOWN control switches have no effect when 
depressed and do not light. Also, verify that the 7601-R TELEMETRY DATA 
display is inactive (blank). 

b. Local Control 

(1) Depress the LOCAL MODE switch. Verify that the 
switch lights and that the 7601-R TELEMETRY 
DATA readout indicates 000 +2. 

(2) The 7601-C should indicate data (000). Verify 
by selecting channels O through 9 on the 7601-
R. 

(3) Alternately depress the UP/ON and DOHN/OFF 
switches on the 7601-C and verify that they 
have no control of the 7601-R. 

C. UP /ON and DO\/N/OFF Control. 

(1) Depress the 7601-R UP/ON button. Verify that 
the UP/ON pushbuttons on both the 7601-C and 
7601 -R Light. Release the UP/ON button. 
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2.2.2.2 Model 7601-R Continued. 

(2) Depress the 7601-R DOWN/OFF button. Verify 
that the DOWN/OFF pushbuttons on both the 7601-
C and 7601-R light. Release the DOWN/OFF 
button. 

(3) Simultaneously depress both the UP/ON and 
DOWN/OFF pushbuttons on the 7601-R. Verify 
that no UP or DOWN pushbuttons light on either 
the 7601-C or 7601-R. 

d. Control Failsafe. 

(1) Place an ohmmeter across the CONTL FAILSAFE 
terminals on the 7601-R rear panel connector 
Jl7. It should read less than 1 ohm. 

(2) Remove AC power to the ·Model 7601-C. After a 
time delay of 20 to 55 seconds (adjustable), 
the relay contacts should open and the ohmmeter 
reading should go to infinity. 

e. Telemetering Calibration. 

(1) Connect an external DC voltage source (not to 
exceed +l.00 VDC) to the TELE+ and - terminals 
for channel O on the 7601-R rear panel. Adjust 
the front panel calibration potentiometer for 
channel O fully clockwise. 

(2) With the LOCAL MODE button depressed, select 
channel O and verify that a reading 
corresponding to this input voltage is 
indicated on the display. Adjust the front 
panel calibration potentiometer 
counterclockwise for this channel and verify 
that the readout changes on both the 7601-R and 
7601-C. 

(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 
7601-C and 7601-R, insert a 30-dB, 600-ohm attenuator between the two 
units, using the resistors supplied. Repeat the steps under the 7601-C 
system checkout procedure. 
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2.3 Installation and Connections. 

The 7601 C/R, units are designed for installation in a 
standard 19-inch relay rack . Required connections to the units are 
given below. 

2. 3.1 Model 7601-C Rear Panel Connections . (Figure 3-2 i 

a. When a TELCO communication link is to be used, 
connect the TELCO line to the TELCO terminals on terminal strip Jl2. 

b. When a radio microwave uplink is to be used, connect 
CONTROL OUT connector Jl3 to the station's SCA generator . If there is 
no SCA Generator at the station, the optional SCA Generator/Detector 
Card must be installed in the 7601-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 7601-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 J14 to th~ station's SCA Monitor 
output. If there is no station SCA Monitor , the optional SCA 
Generator/Detector Card must be installed in the 7601-C; then the 
TELEMETRY IN connector directly to the composite, or SCA subcarrier 
output of the stations's FM or TV receiver (see figure 6-3). 

d. For a visual or aural indication of do'i'mlink data 
failure at the control site , connect an appropriate device to the TELE 
FAIL terminal strip J12. These terminals provide a high-level TTL 
output when a downlink failure lasts more than 7 to 12 seconds. 

e. If the optional status system is used, an alarm may 
be connected to the status alarm output. This output provides a o to 
+SV D.C. logic output to drive TTL circuitry, or it may be used to drive 
a relay or D.C. lamp directly. A logic O is provided when any of the 
status indicators are illuminated. If all status indicators are "OFF" 
the status alarm output will be a logic "1". 

2.3.2 Model 7601-R Rear Panel Connections. (Figure 3-4) 

a. When a TELCO communication link is to be used, 
connect the TELCO line to the TELCO terminals on terminal strip Jl7. 

b. When a radio microwave uplink is to be used, connect 
CONTROL IN connector Jl8 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 
the 7601-R should be adjusted by adjusting R2 of the SCA generator 
detector board to the level required by the radio or RV transmitter . 
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2.3.2 Model 7601-R Rear Panel Connections Continued. 

d. Connect the LOCAL MODE terminals of terminal strip 
Jl7 to an appropriate device to indicate remote-site local-mode 
operation . These terminals provide a relay contact closure during local­
mode operation. Relay contacts are rated for U.5A at 115vac or lA at 
26vdc. 

e. Connect an appropriate device to the CONTL FAILSAFE 
terminals of terminal strip J17 to remove power to the transmitter 
during uplink failure or local power failure. These terminals provide a 
relay contact closure during normal operation, and a contact openi ng for 
uplink failure or power failure. Relay contacts are rated for 0. 5 A at 
115vac or IA at 26v·dc. 

f. To provide an indication at the remote site of 
downlink telemetry failure, connect an appropriate device to the TELE 
FAILSAFE terminals of terminal strip Jl7. These terminals supply a 12 
volt relay energizing voltage when there is a downlink failure. Current 
is limited by a 100-ohm resistor. 

g. On the 7601-R front panel, tutn the channel 
calibration potentiometers (Reference 1 in Figure 3-3) fully 
counterclockwise if the DC input voltage is to exceed 1 volt. 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 . The input line can 
float at a voltage of up to+ 350 volts 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 1 volt DC. 
Calibration of the individual channels is covered in Section 3.5. 

h. Conr.ect each pa.ir 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 115vac, lA or 2A at 
26vdc. 

i . Connect each pair of terminals (A-8) on the DOHN 
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 optional status system is used, connect the 
terminal marked STATUS INPUTS to the desired sensors. These inputs may 
be programmed for either active HIGH, or active LOW inputs . Inputs must 
be either a contact closure to ground , or a TTL logic level. 

k. If the optional status system is used, the inputs 
may be programmed for active HIGH , or active LOW inputs. The inputs on 
the barrier strip marked PROGRAM INPUT provide this capability. By 
grounding a channels programming input, you program the STATUS input for 
an active HIGH level. This means that the front-panel LED for that channel 
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2.3.2 Model 7601-R Rear Panel Connections Continued. 

will come ON when the STATUS input for that channel is at a HIGH logic 
level, or left open . If the programming input for a channel is left 
ungrounded (open, or logic HIGH) the STATUS INPUT is programmed for an 
active LOW input. 

1. If the model ADS-01 data path selector is to be used 
with the model 7601, the DATA ERROR OUTPUT, FSK modem INPUT, SCA DET 
OUTPUT, and WIRE LINE OUTPUT connector will be used. The DATA ERROR 
OUTPUT on the 7601 should be connected to the DATA ERROR INPUT of the 
ADS-01. If an SCA channel and a TELCO line are being used as the main 
and alternate data paths, the following connections should be made. The 
FSK MODEM INPUT on the 7601 is connected to the FSK MODEM OUTPUT at the 
ADS-01. The SCA DET OUTPUT on the 7601 is connected to the DATA PATH 1 
input of the ADS-01. The WIRE LINE OUTPUT on the 7601 .should be 
connected to the DATA PATH 2 input of the ADS-01. When operated in this 
mode, the jumper connecting the FSK detector input to the TELCO input to 
the 7601. 

2. 4 

2.4.1 

Field Installation of Options. 

SCA Generator and Detector Card. 

In the 7601-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 7601-C Mother Board. 
Two BNC connectors (furnished) must be mounted in the CONTROL OUT and 
TELEMETRY IN locations on the 7601-C rear panel. The wires, in the 
bundle from JS {see Figure 6-1-3), must be soldered to the BNC 
connectors. 

To install the SCA Generator and/or Detector (1 card) in 
the 7601-R, a card guide pair {furnished) must first be mounted on the 
7601-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 7601-R rear panel . The wires, in the bundle 
from Jll (see Figure 6-2-3) must be soldered to the BNC connectors. 

The jumpers on the 7601-C and 7601-R Mother Boards must 
be installed in accordance with Table 2-1. 

2. 4. 2 Installation of Status Option 7601R. 

Remove top cover . Remove cover plate on rear panel. 
Install Status Board (6608-1960) on front panel using two No. 4 screws 
provided. Align pots with the holes in the front panel . 

Install the 26 conductor cable from the Status Board Jl 
to the Mother Board J2. Install the 2 conductor Cable from the Status 
Board J 4 to the Mother Board J 10. 

Install the 10 position barrier strip in the middle 
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2.4.5 Installation of Status Option 7601R Continued. 

cutouts labled STATUS INPUT and PROGRAM INPUT. Orient the barrier 
strips so that the solid brown wire is for channel O and the white/brown 
wire is for channel 9. Attach the barrier strips using four No. 6 
screws and hex nuts provided. Connect the STATUS INPUT barrier strip to 
the Status Board J2. Connect the PROGRAM INPUT barrier strip to the 
Status Board J 3. 

card. 

2. 4.3 

Replace the top cover and change the front panel function 

Installation of Status Option 7601-C. 

Remqve the instrument top cover . Install the Status 
Board (6608-1940) on the front panel using the two No. 4 screws 
provided. 

Install the 26 conductor ribbon cable from the Status 
Board Jl to the Mother Board J8. Do not twist the cable. Jl pin 1 
should go to J8 pin 1. 

Install the 2 conductor cable (with a socket on each end) 
from the Status Board J 3 to the Mother Board J 2. 

Install the 2 conductor cable on the Status Board J2. 
Solder the other end to the rear panel barrier strip terminals marked 
STATUS ALARM. The black wire goes to the terminal marked as ground. 

Replace the top cover and change the front panel function 
card. 
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3.1 General. 

SECTION 3 

OPERATION 

The Model 7601 provides a means of controlling a remote 
transmitter and of displaying telemetry from the remote transmitter 
indicating the status of important operational parameters . By means of 
front-panel thumbwheel and pushbutton switches, the operator can control 
ten different up/down or on/off functions at the remote site. A front­
panel display indicates the value of the parameter measured at the 
remote site on the selected channel. 

At the remote site, thumbwheel and pushbutton switches 
permit controlling the transmitter locally 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. 

An optional status system enables the operator to monitor 
up to 10 on-off type information channels, such 3s intrusion and fire 
alarms. 

3.2 

required. 

3.3 

3. 3.1 

Fig. 3.1 
Ref. No. 

1 

2 

3 

Turn-On and Warm-Up. 

Since both units are of solid-state design, no warrnup is 

Controls, Connectors, and Indicators. 

Model 7601-C Front Panel. 

Name Function 

TELEMETRY DATA display This 3 digit display indicates 
the value of the parameter being 
measured on the selected 
channel. A reading of 999 
corresponds to 999 millivolts 
into the DVM out of the 
calibration potentiometer (At 
7601-R. ) 

CHANNEL SELECT Permits selection of the desired 
thumbwheel switch channel for control. 

UP/ON pushbutton When depressed, this switch 
switch transmits an UP or ON command to 

the remote device controlled by 
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3.3.1 

Fig. 3.1 
Ref .No. 

3 

4 

5 

6 

3.3.2 

Fig. 3-2 
Ref. No. 

1 

2 

3 

4 

5 

Model 7601-C Front Panel Continued. 

Name Function 

Continued. the selected channel. The 
switch lights to verify that the 
command has been received at the 
remote point. 

DOWN/OFF pushbutton When depressed, this switch 
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. 

CHANNEL IDENTIFICATION This card provi des 
CARD identification of the assigned 

function and units for each 
channel . 

Status Indicat0rs These LED's are controlled by 
the information present at the 
status and programming inputs at 
the 7601-R. 

Model 7601-C Rear Panel. 

Name 

AC fuse 

TELCO fuse 

SUBCARRIER CONTROL 
OUT connector Jl3 
(Option) 

SUBCARRIER TELEMETRY 
IN connector J 14 
(Option) 

Terminal strip J12 

3-2 

Function 

Fuses AC input to power 
transformer . 

Fuses TELCO telephone line. 

SCA or FSK output · for STL 
microwave uplink. 

SCA or FSK telemetry input 
connector for radio or 
TVdownlink. 

TELCO: Provides bidirectional 
TELCO connection through a 600-
ohm transformer. 
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3.3.2 

Fig. 3-2 
Ref. No. 

5 

6 

7 

8 

9 

10 

11 

12 

Model 7601-C Rea~ Panel Continued. 

Name 

Continued. 

Function 

TELE FAIL: Provides a high­
level TTL output when .there is a 
downlink data failure lasting 
more than 7 to 12 seconds. 

STATUS ALARM: Provides an alarm 
output when any of the status 
indicators are illuminated. 

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

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

Grounding bolt Provides a means of connecting 
chassis ground. 

DATA ERROR OUTPUT This output provides signals to 
JlS the ADS-01 accessory to indicate 

errors in the received telemetry 
information. 

SCA DET Output Jl6 Provides a demodulated SCA 
output to drive one of the data 
path inputs of the ADS-01 Data 
Path Selector. 

FSK MODEM Input J17 This connector returns the FSK 
data from the selected data path 
via the ADS-01 Data Path 
selector to the FSK modem in the 
7601. 

WIRE LINE output This connector routes the FSK 
Jl8 data received on the TELCO Input 

to one of the data path inputs 
on the ADS-01 Data Path 
Selector. 
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3.3.3 

Fig. 3-3 
Ref. No. 

1 

2 

3 

4 

5 

6 

Model 7601-R Front Panel. 

Name 

Calibration or scaling 
potentiometers 

Channel identification 
card 

TELEMETRY DATA 
display 

CHANNEL SELECT 
thurnbwheel switch 

UP/ON pushbutton 
switch 

DOWN/OFF pushbutton 
switch 

3-4 

Function 

Used to calibrate the analog 
telemetry voltages received 
through the rear-panel barrier 
strip of the 7601-R for readout 
by the TELEMETRY DATA display 
DVM. Each channel has its own 
calibration potentiometer. 

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

This 3 digit display indicates 
the value of the parameter being 
measured on the selected 
channel. A reading of 999 
corresponds to 999 millivolts 
into the DVM out of the 
calibration potentiometers. 
Channel selection is by the 7601-
R CHANNEL SELECT thumbwheel 
switches, in the local mode. 
When not in the local mode, the 
TELEMETRY DATA display is 
blanked out. 

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 7601-R. 

When the LOCAL MODE switch is 
depressed, depressing the UP/ON 
switch transmits an UP or ON 
command to the device controlled 
by the selected channel. This 
switch is lighted whenever an UP 
or ON command occurs, from 
either the 7601-C or from the 
7601-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 
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3.3.3 

Fig. 3-3 
Ref. No. 

6 

7 

8 

3.3.4 

Fig. 3-4 
Ref. No. 

1 

2 

3 

4 

5 

6 

7 

Model 7601-R Front Panel Continued. 

Name 

continued. 

LOCAL MOOE pushbutton 
switch 

STATUS indicators 

Model 7601-R Rear Panel. 

Name 

AC fuse 

TELCO fuse 

UP fuse 

DOWN fuse 

SUBCARRIER CONTROL 
IN connector Jl8 

SUBCARRIER TELEMETRY 
OUT connector J19 

TELE terminal strip 

3-5 

Function 

controlled by the selected 
channel. This switch is lighted 
whenever a DOWN or OFF .command 
occurs, from either the 7601-C 
or from the 7601-R in the local 
mode. 

When depressed, control is 
transferred from the Model 7601-
C to the Model 7601-R. 
Depressing the switch causes it 
to light, indicating local 
control, and also activates the 
7601-R TELEMETRY DATA display. 

These LED's are controlled by 
information present at the 
status and programming inputs at 
the rear panel barrier strips. 

Function 

Fuses AC input to power 
transformer 

Fuses TELCO telephone line. 

Fuses UP control line. 

Fuses DOWN control line. 

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

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

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+ 
terminal will give a positive 
reading on the display . 
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3.3.4 

Fig. 3-4 
Ref. No. 

8 

9 

10 

11 

12 

Model 7601-R Rear Panel Continued 

Name 

UP terminal strip 

DOWN terminal strip 

Terminal strip J17 

115VAC POWER cord 

RECEIVE LEVEL 

3-6 

Function 

When the UP/ON pushbutton is 
depressed at the 7601-C or at 
the 7601-R in the local modet 
provides a relay contact closure 
from A to B for the selected 
channel. 

When the DOWN/OFF pushbutton is 
depressed at either the 7601-C 
or the 7601-R in the local modet 
provides a relay contact closure 
from A to B for the selected 
channel. 

TELCO terminals: Provide 
connection to :ELCO line. 

LOCAL MODE terminals: Provides 
a relay closure when the 7601-R 
is in the local mode. 

FAILSAFE CONTL terminals: 
Proviae relay contact closure 
when operation is normal. If 
power fails at the 7601-Rt or if 
the command -uplink failst the 

· relay 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). 

Provides a test voltage 
proportional to the received 
signal level thru the FSK Modem 
detector filters. 
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3.3.4 

Fig. 3-4 
Ref. No. 

13 

14 

15 

16 

17 

18 

19 

20 

3.4 

Model 7601-R Rear Panel Continued. 

Name 

Grounding Bolt 

DATA ERROR OUTPUT 

(ground terminals) 

STATUS inputs 

PROGRAMMING inputs 

FSK MODEM INPUT Jl7 

WIRE LINE OUTPUT J18 

SCA DET OUTPUT J16 

Function 

Provides a means of connecting 
chassis ground. 

This output provides signals to 
the ADS-01 accessory to indicate 
errors in the received command 
information. 

These ground connections are to 
be used with the status and 
programming inputs. 

These inputs activate the front 
panel status indicators . These 
inputs can be programmed for 
active HIGH , or active LOW 
operation. 

These inputs program the status 
inputs for active HIGH, or 
active LOW operation. Grounding 
the programming input denotes 
active HIGH operation for the 
STATUS input. 

This connector returns the FSK 
data from the selected data path 
via the ADS-01 Data Path 
Selector to the FSK modem in the 
7601 . 

This connector routes the FSK 
data received on the TELCO Input 
to one of the data path inputs 
on the ADS-01 Data Path 
Selector . 

Provides a demodulated SCA 
output to drive one of the data 
path inputs of the ADS-01 Data 
Pa th Selector. 

Telemetry Data and Channel Display . 

If the operator at the control point wishes to control or 
monitor a remote transmitter parameter from the 7601-C front panel, he 
refers to the card 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 switch. 
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3.4 Telemetry Data and Channel Display Continued. 

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 mon itored on the 
selected channel will be displayed in digital form on the TELEMETRY DATA 
display. After the device has been commanded and/or the telemetry 
observed on the selected channel, another channel may be selected for 
control and monitoring. 

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 7601-R front panel. 
The CHANNEL SELECT thumbwheel switch and the UP/ON and DOWN/OFF 
pushbuttons can then be used in the same way as those at the control 
site. The analog voltage monitored on the selected channel will appear 
on the 7601-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. 1 in Figure 
3-3) should be turned fully counterclockwise (if input voltages are 
greater than 1 volt) before input voltages are applied to the TELE-/+ 
terminals on the 7601-R rear panel, as described in Section 2.3.2g or 
2.3.5a. To calibrate the display, press the LOCAL MODE switch on the 
7601-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 i~ 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 284 (i .e. 0.284 voe into 7601-R DVM). 
The 7601-R will not accurately display a count greater than +999, i.e. 
+.999 voe into the DVM. -

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 l asting more than 10 seconds will cause the 
TELE-FA IL output to be activated on the 7601-C rear panel (Reference No. 
5 in Figure 3-2). 

3-8 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

3. 7 Status Monitoring System. (Option) 

When this option is installed, the 7601-C has 10 front 
panel LED's, 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 to the left of the LED's. 

The 7601-R has a similar set of 10 LED's for status 
indication at the remote site . 
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4.1 

4.1.1 

SECTION 4 

THEORY OF OPERATION 

Block Diagram Discussion. 

7601-C Block Diagram. (Figure 6-1-1) 

The 7601-C converts the binary control data from its 
CHANNEL SELECT thumbwheel switches, from its UP/ON and DOWN/OFF 
pushbutton s~iitches into serial binary data for transmission over the 
communication link to the remote site. The 7601-C also receives serial 
binary telemetry data from the remote site and converts it to 8-bit 
parallel data for the TELEMETRY DATA and STATUS displays . 

The transmit function is diagrammed on the left-hand side 
of Figure 6-1-1 . The four lines from the thumbwheel CHANNEL SELECT 
switch provides BCD outputs from Oto 9 (10 channels) . The UP/ON and 
DOWN /OFF switches require one bit each. The four CHANNEL SELECT bits 
with one tel emetry failsafe 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, 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 loat!s 
these inputs into the shift registers . A clock pulse loads this data 
into the Universal Asynchrous Receiver/Transmitter (UART) at terminals 
TXl through TX7, together with a logic zero from the end-of-word 
generator (see top row of Table 4-l) . Start, stop, and parity bits are 
added in the UART, and all 11 bits are then fed out ot the UART from its 
TRO output as serial data to the FSK generator in the modem. 

A shift pulse from the UART then shifts out the next bit 
from all shift registers, so that the data in the second row of Table 4-
1 is loaded 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 \'lord; the shift registers 
are then reloaded and the entire cycle is repeated . 
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Table 4-1. Model 7601-C Transmit Data Format 
First First 
7615 7615 

Loaded 
S/R Bit Bit TXl TX2 TX3 TX4 TY~ ,TYi:: Tll7 no 

H 1 TELE FAIL CH4 UP a a a 0 0 

G 2 CHl CH2 DOWN 0 0 0 0 0 

F 3 CH2 CHl 0 0 0 a 0 0 

E 4 CH4 TELE FAIL 0 0 0 0 0 0 

D 5 CH8 0 a a 0 0 0 0 

C 6 0 0 0 0 0 0 0 0 

B 7 a 0 DOWN 0 0 0 0 0 

A 8 0 CH8 UP 0 0 0 0 1 
"vnc) 

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

2. CH 1 through CH 8 denote the 4-bit BCD output of the LSD 
CHANNEL SELECT switch . 

The receive function is diagrammed on the right-hand side 
of Figure 6-1-1. Serial data from the remote site enters the UART st 
the Receiver Input (Rl). When the UART detects a start bit, it starts 
loading one 8-bit serial character 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 terminals 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. 
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7601 

7601 R/C XMIT CYCLE 

(Low'-) __ ,-------------------- __ _ 
Shift REG {s) u u 

Shift REG(s) 
C 1 oc ...___ _ ___, 

Clock TX --Data into 
UART 

Clock RX 
into -Shift 

REG 

7601 R/C RECEIVE CYCLE 

11CH11 Outputs 
of Shift _R_eg_. ________________ ..Jn_ 
into parallel Reg 
i.e. display Reg, etc. 

-­repeat 

repeat: 

NOTE: There are eighty times during a complete XMIT or 
REC Cycle . During each y time the UART is sending 
or Receiving serial data as follows: 

t ... 

TXl T Tx2TTx3 T TX4 TTxs T TX6 TTX7-T TX8 T- IT 
or I or I or I or I or I or I or I or I • / I 

-BXl J_ ..ax2J_ .s_x_1J_ .B.X41_~_.l.. .B.X6 J_RX7_.i_!x8 J!:.r ~ t ) I 
Start '------------ __________ __, Stop 
Element Element 

High Level Corresponds 
To Logic 1 

Parity is odd 

Figure 4-1. Timing Diagram 
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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 TX4 through RX7 is shifted into the 
Status Option at the same time (when that option is installed). A logic 
zero from RX8 is 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 RXl 
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. 

Table 4-2. Model 7601-C Receive Data Format 

Status 
Loaded Information 
S/R Bit Bit 

H l 

G 2 

F 3 

E 4 

D 5 

C 6 

B 7 

A 8 

NOTES: 

RXl RX2 RX3 RX4 RX5 RX6 RX7 RX8 

80 0 UP 8 -- 0 -- 0 

40 0 DONN 7 0 0 0 0 

20 0 0 6 0 0 0 0 

10 0 0 5 0 0 0 0 

8 800 0 4 0 0 0 0 

4 400 ·O 3 0 0 0 0 

2 200 0 2 10 0 0 0 

1 100 0 1 9 0 9 ( synt) 

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 . 
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A latch pulse, which is produced by the control circuit 
after eight shift pulses have been received, clocks the outputs of the 
shift registers into parallel registers for the displays. The UART RX! 
and RX2 outputs from shift registers U26 and U25 provide the data 
received from the remote sites (in BCD form) for the three digits of the 
TELEMETRY DATA display, as shown in Table 4-2. The 12 bits of BCD 
information are decoded on the display board to drive the TELEMETRY DATA 
display . 

The two 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 site. The outputs of RX4 through RX? are used to indicate 
the status of circuits control led by the Model 7601-C when that option 
is in sta 11 ed. 

When there is a downlink data failure lasting 7 to 12 
seconds, it is detected in the tele failsafe circuit, which applies a 
logic one to one of the parallel inputs of transmitter shift register 
Ul3. The downlink failure is also indicated at the rear-panel at the 
TELE FAIL terminals of J12. 

4.1.2 7601-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 Rl terminal. The operation 
of the UART is as described for the 7601-C. The parallel data at RX!, 
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 shift registers. When all eight bits have 
been shifted into the shift registers, the 8-bit word in shift register 
U32 is compared with the 8-bit word in U31 . Since the same data was 
transmitted for these two words (see the TX! and TX2 columns in Table 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 failsafe 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 fail safe circuit. which delivers 12 vol ts to rear-panel 
TELE FAILSAFE tenninals when the bit is high, for energizing an external 
relay. 

The ?-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 7601-R front panel 
thumbwheel CHANNEL SELECT switches for input to the relay select logic 
circuit. 
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4.1. 3 7601 Communication Link. (Options) (Figure 6-3). 

The communication link between the control site and the 
transmitter site can be a telephone line (TELCO) or a radio link (STL 
microwave for control commands up, and the broadcast transmitter for 
telemetry down). Uplink commands are sent at a 600 baud data rate, and 
downlink telemetry at a 300-baud rate. The various jumpers 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 7601-C 
is converted to serial-data tones in the FSK generator on the 7601-C 
modem card. Logic one becomes a 2400-Hz tone, and logic zero a 2900-Hz 
tone. For TELCO transmission, these tones are transformer-coupled into 
a standard 600-ohm telephone 1 ine . 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 jumpers 
shown, 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 7601-R modem card if transmission was over 
a telephone line; or demodulated in the optional SCA detector card and 
fed to the FSK detector if transmission was via an STL. The logic-level 
serial data from the FSK detector is applied to the 7602-R UART for 
serial-to parallel conversion . 

On the telemetry downlink, the logic-level serial data 
from the 7601-R UART is converted to FSK tones (1200 Hz for logic one, 
1500 Hz for logic zero). For TELCO transmission, the FSK signal 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. 

If a TELCO downlink is used, the FSK on the telephone 
line is transformer-coupled (same transformer for up-link) at the 
control site into the FSK detector on the 7601-C modem card. If the 
broadcast transmitter is used for downlink communication, the SCA is 
demodulated by the station's SCA r:ionitor; or, i.f a monitor -is not 
available, by an optional SCA detector card. The FSK signal is 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 7601-
C. 
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The data at UART terminal 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 7601-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. 

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 
deenergi zes the control failsafe relay . The relay contacts are brought 
out to the rear-panel CONTL FAILSAFE terminals for control of the 
transmitter. 

The relay logic circuit decodes the 4-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 terminals corresponding to the rear-panel 
TELE +/-strip; thus the telemetry analog voltage applied to that pair of 
terminals 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 terminals 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 simi-larly . 

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 . The 12 bit BCD register output (four bits for the 
three digits) is applied to shift registers U24 and U25. The register 
output also drives the 7601-R TELEMETRY DATA display when the. LOCAL f10DE 
button is pressed. 

Four channel-select bits from the 2-to-1 multiplexer are 
applied to shift register U26. The UP verification bit and the DOWN 
verification bit from the UP/DOWN control circuit are applied to the 
input of shift register U26. The shift registers are loaded and then 
their bits are shifted into UART terminals TXl through TX3 as described 
in Section 4.1.1. The data from the optional Status Board 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 7601-C at the control site. 
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4.1.4 The optional Model 7601 Status Monitoring System is used 
to expand the on/off status indication capability of the Model 7601. 

At the 7601-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 are also applied to the parallel inputs of two shift registers . 
Each shift register handles eight bits. The serial outputs of the shift 
registers are routed to the D11 and 012 inputs to the 7601-R UART. 

From the 7601-R UART, the data is sent over the 
communication link to the 7601-C, where the 7601-C UART delivers it in 
serial form to the 7601-C Status Board over 001 and 002, (Figure 6-4-1). 
The data goes through another double-compare process . If the data bits 
compare, the data will be clocked into the holding register and fed 
through drivers to the front panel STATUS LEDs. 

4.2 

4.2.1 

7601-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. 

The data is parallel loaded into shift registers Ull, 
Ul2, and U13. Ull takes the DOWN bit at pins 5 and 12, and UP bit at 
pins 11 and 6. The channel bits are loaded into both U12 and U13 for 
redundancy to improve reliability. A TELE FAIL bit from the telemetry 
fail circuitry (described later) is also applied to Ul2 and Ul3. 

The transmit inputs (TXl t~rough TX8) of UART Ul7 comes 
from the serial outputs of shift registers UlO through U13. The THRL 
input to the UART, which is generated by Ul6, loads the outputs of the 
shift registers in the UART at a 3Hz 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 efghth loading, 
shift register UlO will 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 U15, UART loading can again start. After each 
parallel loading of the UART, the data is clocked out by the transmit 
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 7601-C to 
the 7601-R is 600 baud and the receive rate from the 7601-R to the 7601-
c is 300 baud, two independent clocks are required by the UART. US is 
the clock generator, and it operates at 9600 Hz . Divider U6 provides a 
4800 Hz output at pin 14, and a 600-Hz output at pin 11. The UART 
receive clock at pin 17 at Ul7 is normally connected through a jumper 
from pad B to pad F (near U6 in Figure 6-1-3) to the 4800-Hz output of 
U6-14. The UART transmit clock (pin 40 of Ul7) is normally jumpered 
from pad D to pad E to the 9600-Hz output of U21 . 
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I 
4.2.2 Receive Circuits. 

Serial data from the 7601-R enters the 7601-C Mother 
Board through pin 8 of J4 and is shifted into the UART through its RI 
terminal . 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 
STATUS option (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 4.1.1 . 

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 pin 5 of Ul7. Ul7 is programmed for add 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 
framing error output (pin 14) will go high. If there is no parity error 
or framing error, Ul9 will not be set, and the ij output of Ul9 will be 
high. ANDing this with the pulse from U24-8 produces a latch 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 
STATUS option to latch the received data into registers there. 

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, 1 atch pulses are not received for a period of approximatel y 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 U12 and U13 for incorporating into the data 
transmitted to the 7610-R, and to TELE FAIL terminal J12 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 lar;1ps through the open­
collector drivers in U20. 

4.2.3 Communication Link Switching. 

Ul4 is an amplifier for the transmitted FSK from the 
modem. Its gain is adjusted by R29 for an output of O dBm into 600-ohm 
transformer load . Tl is the TELCO transformer, used for both uplink 
transmission and downlink reception. 

4-8 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

4.2.4 Power Supply. 

The primary of power transformer T2 is normally wired for 
115-volt operation as shown in Figure 6-1-3, but can be wired for 230 
volts on special order. Full-wave rectifier CR2/CR4 with regulator Ul 
and filter capacitors Cll and Cl2 supplies regulated +12 volts DC to the 
7601-C Mother Board and connected boards. Ful 1-wave rectifier CR1/CR3 
with regulator U2 and fi l ter capacitors Cl3 and Cl4 supplies -12 volts 
DC to the 7601-C Mother Board and connected boards. Full-wave rectifier 
CR5/CR6 supplies DC voltage to regulators U3 and U4. The +5V output of 
U3 is used for 7601-C Mother Board circuits, and the +5V output of U4 
goes to the Display Board. 

4.3 7601-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 7601-C 
Mother Board, and the decoders drive the seven-segment displays DS5 
through 0S7. The latch pulse for the latches comes from the 7601-C 
Mother Board through pin 4 of J2. 

0S5 through DS7 are the TELEMETRY DATA displays; DS5 is 
the most significant digit and has a maximum count of !:I. The segment 
lettering for 0S5 is typical for all the seven-segment displays, and is 
explained in the lower portion of the diagram. 

4.4 

4.4.1 

7601-R Mother Board. (Figure 6-2-3) 

Receive Circuits. 

\·Jhen the TELCO communication option is selected, the FSK 
control signal from the 7601-C enters the 7601-R Mother Board through 
pins 2 and 3 of Jll (Sheet 1 of Figure 6-2-3). It is fed through Tl and 
jumper 6 (which will be jumpered--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 (Rl) ter~inal 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 Jl8 will be detected on the SCA Board (see 
Section 4. 9) and routed through jumper 7 and pin 11 of J8 through the 
FSK Modem Board to the Rl terminal 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 information in U33 is processed by U36, U64-4, and U64-2 to 
ensure that both UP command bits or both DOWN command bits 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. 
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4.4.1 Receiver Circuits Continued. 

The contents of U32 and U31 (channel select information) 
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 form 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 
channel select word. The output at U39-2 will be the least 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 ;s applied to 2-to-l 
multiplexers U4U and U41. 

When LOCAL MODE pushbutton S3 is depressed, +SV is 
applied to pin 1 of U40 and U41 to cause these multiplexers to select 
their B inputs, which come form the 7601-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 2400Hz 
clock signal from U45-8. With U50-5 set, US0-6 will be low (Logic O) 
and so the Enable signal from U45-3 will be high. This will cause the 
channel relay which had been selected to be deenergized. Also when U50-
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 2400Hz clock signal and thus clear 
and disable counter USl. 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 milliseconds of relay deenergizing time before 
a new relay can be selected in the·7601-R. 

The four bits of the least significant digit of the 
channel number out of register U48 are applied to decoder U55 to select 
(Logic 0) one of the 10 output lines corresponding to the selected 
channel number. The selected output energizes a relay for the selected 
channel on the Re lay Board through one of the open-collector drivers U56 
and U57. 

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 is 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 7601-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 . 
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4.4.1 Receiver Circuits Continued. 

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 
contact closure at rear panel tenninals when the 7601-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 \a/ill 

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 tenninals. 

Basic 9600 Hz timing for the 7601-R is generated by U42. 
Its output is divided by counter U43 to give 4800 Hz , which is connected 
by a jumper from pad F to pad B to supply the UART receive clock. The 
UART's transmit (SEL) clock is nonnally jumpered to the 9600 Hz line. 

4.4.2 Transmit Circuits. 

The selected telemetry ana 1 og vo 1 tage to be transmitted 
to the 7601-C enters the Mother Board at pins 1 and 14 of Jl or pins 2 
and 14 of J3 (Figure 6-2-3. Sheet 3). and is fed t.o the input of Ul9 
(Figure 6-2-3, sheet 2). Ul9 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 oc. the 
lines may be at a high voltage with respect to ground; so the circuitry 
associated with Ul9 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 by~ 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 performs all 
the control. A 20.480 Hz clock form Ul3 is fed into Ul2. 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 U19 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 with Ul9. 
The output of the comparator (Ul9-5) is used by a time base counter 
within Ul2 to accumulate a count proportional to the input voltage. 
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4.4.2 Transmit Circuits Continued. 

UIS through UI7 constitute the output register from the A­
D converter. UIS stores the least significant digit, the most 
significant digit . After a measurement cycle, UI2 will have accumulated 
a net count in internal latches. Ul2 then multiplexes the BCD 
information out one digit at a time. The BCD data strobed into the four 
registers by outputs Dl through D3 of Ul2, in the following order: D1, 
D3, and D2. 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 7601-R Display Board and 
will be displayed when the 7601-R is in local mode. 

The M/Z output of Ul2 , 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. B 
is jumpered to C for a special option. The pulse is also used to load 
the parallel data from registers Ul5 through Ul7 into shift registers 
U24 and U25, and to load STATUS 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 U41 
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 1 verification actually 
goes to U25). The three shift registers feed TXl, TX2, and TX3 or the 
UART. TX4 through TX7 are fed by the STATUS Option, 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. 

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 nonnally 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 (+12 VX, for the 
relays) and a +9V output are regulated. The floating outputs (+5 VF, 
+12 VF, and -I2VF) are for the floating A-D circuitry shown on Sheet 2 
of Figure 6-2-3. 
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4.5 7601-R Display Board. (Figure 6-2-4) 
DS3 through DS5 are the 7-segment displays. They are driven 

by BCD data from the 7601-R Mother Board via decoders U2 through U4. 
The decoders are enabled by a +SV level at pin 9 of J2 when the 7601-R 
front panel LOCAL MODE switch is depressed . 

4.6 7601-R Relay and Barrier Strip Boards. (Figure 6-2-5) 
The Relay Board contains the ten relays for the ten channels 

to be selected. All relay coils are supplied with +12 volts, and the 
selected coil is effectively grounded in the 7601-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 
RIO 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 Modem Block Diagram Discussion (Figure 6-1-8) 

The transmit logic divides the 1-MHz crystal oscillator output 
down to the transmit mark and space frequencies. Selection of mark or space 
is made by the TTL transmit data input from the UART located on the associated 
mother board. The output of the transmit logic is a square wave at either the 
mark or space frequency. A low-pass filter attenuates the harmonics and so 
converts the square wave to a sine wave, which is fed to the hybrid circuit. 

The recieve bandpass filter attenuates the local transmit tones 
and all out-of-band signals. The in-band received signal from the bandpass 
filter is checked for proper level and then converted to pulses for the 
digital discriminator. The discriminator checks for carrier and proper tones. 
The TTL output of the discriminator is fed into the UART on the mother board. 

The discriminator can operate on an SNR of 10 dB or better. The 
carr,er detection feature of the digital discriminator prevents triggering 
on noise or random pulses. 

The output levels of both the remote and control modems are -6dBm 
across 600 ohms. This lower output level prevents overload of the TELCO line; 
Sensitivity is 30 dB below the -6 dBm transmit level . 
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4.8 7601-R FSK Modem (Fig. 6-2-7) 

U19, YI, and R61 form a I-MHz crystal oscillator. The 
square-wave output goes from ll19-11 to divider U20 . The divider outputs 
marked A (71), 8(~4), C (~ 16) and D (~32) are ANDed in Ul5-3, -10, and -
4 to divide the 1-MHz clock by 53, producing a pulse train with a PRF of 
18,868 Hz. 

When the TTL transmit data from the 7610/7601R UART is 
low at the base of QI, the level at pin 12 of Ul5 will be hig~, gating 
the 18,868-Hz signal through to pin 12 of U14. The other input of U14 
is a 15, 625-Hz pulse from the E (t64) output of divider U20. So when 
the TTL input from the UART is high, the output at U14-10 will be the 
15,625-Hz pulse, and when the TTL level is low, the U14-10 signal will 
be the 18,868-Hz pulse. 

The Ul4-10 output sets the latch consisting of U14-4 and 
Ul4-3 . The latch is set every 53rd or 64th clock pulse, depending on 
the TTL input, and is immediately reset by the next I-MHz clock pulse 
from U19-11. The resulting short pulse from the latch is used to reset 
divider U20, and also to toggle divider U13, which divides the latch 
pulse frequency by 16 to give either a 1180-Hz (TTL input low) or 980-Hz 
(TTL input high) square-wave output. A low applied to Jl-3 will cause 
Q2 to apply a high to pin 1 or U13 to disable it and thus turn off the 
FSK generator. 

The output at U4-10 will be a negative pulse for each 
transition of the received square-wave. The pulses are inverted by U7-
4, and gated out of U6-ll as long as the received signal level is 
satisfactory. These pulses, occurring every half cycle of the received 
FSK signal are called CLP. 

The CLP pulses are applied to a digital discriminator 
consisting of Ul, U2, U3, U4, and U7-6. The 1 MHz clock from U19-11 is 
divided by counters Ul and U2. The A' (; 16), C' (~64) and D' (:128) 
outputs are ANDed in U3-10 and U3-11 to provide a set pulse to pin 2 of 
flip-flop U4-3/U4-11 every 208 counts. The A' (~16), B' (732), and E'(: 
512) outputs are ANDed y U3-4 and U3-3 to provide a reset pulse to pin 
12 of the flip-flop every 560 counts . The reset pulse also resets 
counters Ul and U2. Thus, in the absence of a received FSK signal, the 
flip-flop will generate a window (high·output) starting at 208 counts 
after counter reset and ending at 512 counts. 

If a CLP input is received at pin 6 of U4 during the 
window, it will reset the flip-flop and the counters. This will start 
the generation of the window at 208 counts after reset. If the received 
FSK signal is 2315 Hz, the next CLP pulse will be received at 216 counts 
after reset, so that it wi ll be 8 counts into the window when it resets 
the counters and flip-flop . If the received FSK signal is 1736 Hz, the 
CLP will reset the counters and flip-flop 80 counts into the window . 
Thus the 2315-Hz signal will produce a short (8-us) pulse at U4-11, and 
the 1736-Hz signal will produce a long (80-us) pulse. 
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4.8 7601-R FSK Modem Continued 

If the CLP is received outside the window, no output pulse is produced. 
When the CLP pulse is received, it also clocks flip-flop US to give a 
carrier indication which enables the output. 

The FSK square wave out of U13 is converted to a sine wave 
by the low-pass filters consisting of U8-7, U8-1 and associated compo­
nents, and this FSK signal is delivered to the line amplifier on the 
7610R/7601R mother board, from where it is fed through a line transformer 
to the telco line. Since the same line is used for transmitting and 
receiving, the hybrid consisting of U8-8, U8-14, and associated compo­
nents is used to separate the received signal from the transmitted signal. 
The received signal at the line transformer together with the transmitted 
signal is brought into pin 9 of U8. The generated signal at the same 
level as the transmitted signal at pin 8 of U8 also appears at pin 14 of 
U8, but 180 degrees out of phase. Thus the level of the transmitted signal 
at the junction of R13 and R14 is zero, and only the received signal is fed 
out of U9-7. 

The received signal at one-half the FSK input level is applied 
to the bandpass filter consisting of UlO, Ul2, U16-l, and associated com­
ponents to eliminate any unwanted signals. It is then fed through ampli­
fier U16-7, having a gain of 27, to the level detector consisting of U17-7, 
Q3, U7-12, and associated components. The output at U7-12 will be a low 
if the received signal is not present or is too low for satisfactory 
operation. 

The received signal sinewave output from U16-7 is also fed to 
the squaring amplifier consisting of Ul8-6, U7-8, U7-10, and associated 
components. The outputs at pins 8 and 10 of U7 are complementary square 
waves with the same frequency as the received signal. The square wave from 
U7-8 is applied through differentiating circuit Cl8/R44 to produce a short 
pulse at pin 8 of NOR gate U4 on every positive-going transition of the 
square wave. Cl9 and R45 perform the same function for the inverted square 
wave. Therefore the output of U4-11 is fed to an integrator (Ull with 
associated components), which converts the short (2315-Hz) pulses to a 
high de level. The integrator output is fed to pin 10 of Ull, a comparator. 
The other input to the comparator is normally at ground. The comparator 
output will be a negative voltage when the integrator output is low, and a 
positive voltage when the integrator output is high . These outputs are 
double-inverted to TTL levels by Q5 and Q4 to feed the UART. A 1736-Hz 
signal provides a logic 1 output; a 2315-Hz signal provides a logic 0. 
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4.9 7601-C FSK Modem (Fig 6-1-5) 

This board operates in essentially the same way as the 
Modem Baord R except that full-cycle detection is used on the C Board 
rather than half-cycle detection. 

The 1-MHz crystal oscillator (Ul-4, Ul-3, Yl) is divided 
in U2 to provide the following outputs: A2 (~1), B2(~2), C2(i4), 
02 (~8), E2 (~16), and F2 (~32). The input at U3-13 is a 37,037-Hz 
pulse which is gated through U3-ll when the TTL transmit input from the 
UART at Jl-10 is low. The output of U3-3 is a 27,778-Hz pulse. So 
Jatch U4-4/U4-3 is set by whichever output ts present at U4- 10, and is 
immediately reset by the next 1-MHz clock pulse. 

The pulsed output of U4-3 is divided by 16 and converted 
to a square wave by flip-flop U5. The square wave is fed through the 
bandpass filter consisting of U6-7, U6-1, and associated components, and 

is then fed to the line amplifier and line transformer on the 
7601C/7610C mother board. The FSK output frequencies are 2315 Hz when 
the transmit TTL input is logic 0, and 1736 Hz for a logic 1 input. 

The hybrid (U16-14, U6-8, U7-7, and associated components) 
operates the same as the modem R hybrid. 

The received FSK signal out of U7-7 goes through a 
bandpass filter (U8-l, U9-1, U9-7 and Ul0-1) and an amplifier (UlO) with 
a gain of 75. Ul8 is a comparator that converts the sine wave form Ul0-
7 into a square wave. Differentiating circuit C23/R40 produces a pulse 
for every positive-going transition of the square wave (full-cycle 
detection). After double inversion by Ull-4 and Ull-12, this pulse is 
fed into the window detector, which operates the same as the modem R 
window detector except for clock divide ratios. 

The integrator (Ul7-7, R53, C31, and associated 
components), the comparator (Ul7-8), and the level translator (03/04) 
are the smae as those in tha modem R. The TTL output at the collector 
of Q4 is logic 1 for a 980-Hz received FSK signal and logic O for a 1180-
Hz signal. 
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4.10 SCA Generator and Detector Board . (Figure 6-1-6) 

This board is used with both the 7601-C and 7601-R. All 
frequencies-determining 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 JI 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 
9enerator, U4, through Rl, which sets the amount of frequency deviation 
lnormally ±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 
(7601-C) or TELEMETRY OUT connector (7601-R). Potentiometer R2 allows 
adjustment of the output between O arid 800 mv rms . 
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SECTION 5 

MAINTENANCE 

WARNING 

High voltages may be present when the 7601-R is connected 
to transmitter metering circuits. Disconnect the unit from the 
transmitter and use extreme caution when servicing. 

5. 1 General. 

Since the Model 7601 uses solid-state circuitry and their 
power require~ents are low, no maintenance problems due to high 
temperature should be encountered, provided the units are installed and 
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 76Ul . 

Table 5-1 lists pin assignments for the 26-pin. The pin 
layout is shown below. A stripe on the flat cable identifies pin-1 . 

13 

0000000000000 
0000000000000 

26 

26-Pin Connector Head-On 
to Mother Board 
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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 

5.3.1 

7601-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 7601-C Mother Board . The 
frequency should be 9600 Hz ~100 Hz. If it is not, adjust R2 . 

5.3.2 TELCO Output Level. 

The FSK generator output level from the 7601-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 7601-C and 7601-R, 
measurement of output level should be made with the 7601-R end output 
disabled. Disabling may be accomplished by removing the phone line at 
one end and connecting a 600-0hm 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 7601-R Mother Board, an alternate 
method of disabling is to remove the 7601-R FSK Modem Board. 

The TELCO output level can be adjusted be means of R29 on 
the 7601-C Mother Board. 

5.4 

5.4.l 

7601-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 7601-R Mother Board. The 
frequency should be 9600 Hz +100 Hz . 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 7601-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 7601-R rear 
panel . 

b. Connect an accurate voltmeter across the same pair 
of terminals. 
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-

5. 4.3 ADC (Analo to Di ital Converter) Full-Scale Readin. 
Continued 

c. On the 7601-R front panel, turn the calibration 
potentiometer fully clockwise for the channel being used for the 
measured input. 

d. With the 7601-R in local mode, observe the TELE~IETRY 
DATA display. It should agree with the voltmeter reading, +3 count 
(3mv). If it does not, adjust R21 on the 7601-R Mother Board. 

5.4.4 Control Failsafe Delay. 

To check the operation of the control failsafe circuit, 
remove any connection 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 ohm meter 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 7601-R 
Mother Board. 

5.4.5 TELCO Output Level. 

The FSK generator output level from the 7601- 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 7601-R and 7601-C, 
measurement of output level should be made with the 7601-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 7601-C Mother Board, an alternate 
method of disabling is to remove the 7601-C FSK Modem Board. 

The TELCO output level can be adjusted by means of R4 on 
the 7601-R. 

5.5 FSK Modems. 

5.5 . 1 7601-R FSK Modems . 

Evaluation in the field to determine if the modems are 
failing can be made by using a high impedance Voltmeter and an 
oscilloscope. 

Modem"R" 
U19-11 

Transmit Section 
U13-1 

1MHz square wave ~llV peak to peak 

~.5 Volt DC 
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5.5.1.1 Modem 11 R" Continued 

U8-1 

U9-7 

Receive Section 

U7-13 

U7-10 

U7-2 

Jl-8 

Approx. 1.2 V Peak to Peak Sine 
Wave with 600 ohm resistor across 
Telco output. 

!100 mV peak to peak of local 
transmit signal. Adjust R4 on 
7601R/7610R mother board for 
minimum signal . 

5: 1 VO lt DC 

~ 11 volt square wave ( FSK tones) 

~ .5 volts DC when receiving data 

TTL DATA to UART receive data 

If any of these parameters do not comply with data given here 

please contact the factory for further assistnace. 

5.5.2 Modem C 

Ul-11 

Transmit Section 

U5-1 

U6-1 

U7-7 

Receive Section 

Ull-2 

Ull-8 

Ull-2 

Jl-8 

1 MHz square wave 11 volts p-p 

~. 5 volts de 

Approx. 1.2 volts peak to peak sine 
wave with 600 ohm resistor across 
Telco output. 

~ 100 mV peak to peak of l oca 1 
transmit signal . Adjust R29 7601C/ 
7610C mother board for minimum signal. 

~ 1 volts de 

~ 11 volts square wave (FSK tones) 

~ .5 volts de when receiving data 

TTL data to UART receive data 

If any of these parameters do not comply with data given here 

please contact the factory for furthur assistance. 
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5.6 

5. 6.1 

SCA Generator and Detector. 

SCA Deviation (7601-C/7601-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 normally ±6kHz. 

5.6.2 7601-C SCA Detector Frequency 

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

a. Remove jumper Sl-2 on the 7601-C Mother Board . 
(See Figure 6.1.2) 

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 replace jumper S1-2 . 

5.6.3 7601-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 7601-C Mother Board. 

b. Ground pin 8 of the SCA Generator and Detector Board 
to 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 
connector, J13. 

e. Remove ground and reinstall Ul4 . 

5.6.4 7601-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 7601-R rear panel 
J18 . 

5-5 
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5.6.4 7601-R SCA Detector Frequency Cont. 

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 
7601-R rear panel J18. 

5.6.5 7601-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. Remove jumper Sl- 5 on the 7601-R Mother Board. 
(See Figure 6.2.2) 

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

e. Remove ground and replace jumper on Sl-5 on the 7601-R 
Mother Board. 
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5. 7 7601 C-R Troubleshooting Guide. 

WARNING : 

There may be high voltage differences between voltages 
applied t o t he 7601-R rear barrier strip assembly and 
signals withi n the 7601-R itself. Care al so 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, visual ly 
inspect the suspected unit, making sure al l connectors and integrated 
circui ts are securely in their sockets. 

The following guide assumes that the 7601-C and 7601-R 
are connected together as a pair on the bench . This guide assumes that 
there are no external control or status connections made to the rear 
panels . Discretion should be used to whether connections should be 
removed from al l pieces of equipment or to troubleshoot the equipment in 
place as instal l ed. It certainly is desirable to isolate the problem to 
a general area before removal from the installation for further checkout 
on the bench. The problem in the 7601-R, for example, may be simple 
enough to repa i r in place. 

7601- C - 7601- R Interconnect Procedure 

The equipment to be analyzed for trouble should be 
interconnected as follows: 

For Telephone Wireline (TELCO) Operation: 

a) Connect a twisted wire pair between the TELCO 
terminals on the Model 7601-C rear panel terminal 
strip J12 and the Telco terminals Model 7601-R rear 
panel terminal strip J17 . If the telephone 
interface is questionable connect a 30db/600 ohm 
attenuator between the 7601-C and 7601-R as follows: 

TELCO 
7601-C 620 

4. 7K 
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7601C - 7601R Interconnect Procedure Cont. 

For micorwave Uplink (STL) operation and FM radio 
Downlink (SCA) operation: 

a). Interconnect the CONTROL OUT connector J13 on the 
Model 7601-C to the Model 7601-R CONTROL IN 
connector J18. 

b). Interconnect the TELEMETRY IN connector J14 on the 
Model 7601-C to the TELEMETRY OUT connector J19 on 

the Model 7601-R. 

NOTE: 

Communication link requires a SCA generator (modulator) and a 
corresponding SCA detector (demodulator) either included in 
the 7601 C/R or external to the 7601 C/R. 
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5.7.1 7601 C/R 0ot> Hot \lori 

Oon : 60U •nd 7601C function NO 
ot•y t09tt•or • 11<1 •ho 1• 1-.:..---------------"'1 
local -•· 

Y[S 

S.Stfffl is 0( 

S.7 .Z 7601R ••d/O• C fath t o fuoctto• Pl'Oo.•ly 

(Powt• Suooly C•Kts) 

Co to troub\ts"oot tnq trte 
Paf"IOf"IOh S.1 .2 

thKi At L Int Fust on unt ! I BAD (7601C o• 760\JI) whlcn , o .. 1..,i.;: !;;;. _______________ ,. 
t o ff coi-oltttly \ftO~,the . 

0( 

Cn.ct de ¥0lU9es oo 760IC "°tntr 90 .. d U follOWI . 
tf bad check the f"f9Vhtor t ftd u1oct1ttd COft'OOfltftU. 

Wit• l'ttHC! 
to "GIID" tut 
P01•t 

TPl••lhdc !\1 

TPl•• lhdc !51 

TP3 .. 5¥de :ss 
TP•••hdc ~5' 

!.L!•~ 
UI 

uz 
Ul 

Cntci O< ¥0lto9t s •• 760IR ""t"tr loof'd H fo11 ..... 
If bad cMCk tht r"t91i1lltor tnd 1n0ct1ud COftPOrienu. 

If Bid Ci.«i 

WI th f'flPKl 
TP••IZ•OC !5i UZ 

to floottn9 
"GNO" 1t TPIZ 

uzo. uo♦s,dc !St UI 

TPS••llv1c :_St Ul 

111th N SOtct 
TP4••12vdc !~' u• 

to "G/10" tt< t 
i,otnt TPl•• !?•de ! Sl us 

TPl••hdC !51 U6 

TP\3••S•dc !Sl U7 

TPlo♦IZ.S•dc ~101 CRII, CAIZ 

O• 

On tht 7601C Moth .. 9o•rd l!lfUu•t 

I NOHE FOUH:l 

I 

I 
Wtth PO-•• cord • ..., • .., '""" AC 
POWt'f' \OUrc~, t"fPltct ft.ne aftd 
•POiy -• •~t•. C!l«k fo• 
, t1tn1 of ow..-PtNt 1~ peru .arouftd 
tM DOwef" 1voply 1r t1 of tM Mot""r 
loof'd . 

R~hct dtfKtht s,i.-U Ind C:h.C.k 
for 1rt0ru on ,noc1t ttd ctrcu1try. 

tho c loct f•tqutnty at 016°) ••d BAO 
It 06•Z. Tht fetaut"C1H sh11 1 1,.:..:..---------------,, 
• tsPKt tvtly "- I .)l<z !_15\ ••d 
9600 !.l l 

OK 

On th~ 160Ht l'IOthtf' l!o•rd fflCHV"f' 

N•ol•t• ... ,oecth• Md lC 1116 nr 
o~. 1121 o• assoclattd c00100nt•t . 
Tft• 9600H.z cloc le ""'Y be • djus tt<I 
Stt P,-19,.P• S. I. l 

ltAC tM cloek f r~ov,nc, • t U&l•S ,"'3 ------------------4 Ull·l, n,. frtq•f"Clts sn•ll 

I l"HHCthe1y ~ 96()()1t • l1. Ind 

~!::"'!':'! ~ •:•--.. ~: ·;: :,.;.; !i:. !,;'~? C!" 
Ul3 Of' Utoch":'d co1r1c,on..,_t. 
Tl'ltst claclc frtQueflC1H N)' be 
tdJus Ud. See P•r• 9r, ofls 
S.4 .1 11\d S.4.2 
respect 1 ve 1 y 

Z0,•80Hr !1~. -

Wt\l\ th• 760 1A '" lOCt I fi'IOdilt• 
stltc\ ChlMtls 0•9 feoo, !A~ t•• 760U frontoon,t. Rthyt i,.;.---------------,1 
(l•KIO on t-. •tll y ~ .. ,d •••ll 
CO,-t-HDOnd1,wily bf, 1@1Kttd. 

Io, 
srt N(ll r~r.r 

I C:tr."Ct 7,r,ou ,..,u., sehct C.t'l"Cu i t,-y 
un l•llu thrr llu,.r,I, lJ",tNt•t,,.,.J •.w l t., ►, 
~f'ld lf"lf' I f.Olk r('l ly tio,o11rd. 
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I 
Th~ 7601C cntnntl Ytrtf1ution SA, ,,..n ltlOiCltt tl'lf Ull'llt cn1n,.el u 
ulKtl'J at tP'I• 7601P .. 

Ol Ch"k tnt following 1uocl1ttd cltc•itry: 

1. 760IR Plot .. , eoord UAAT U2S. 
2. 7601R IIOdffl rSK Get1trotor. 

With t•t 760IR '" Locol -·· 
l. Tnt cutout Into tnt PftOftf 

1lurnotoly dtnreH tht u~ lod II•• If uud ,,..11 b• Od...,. 
Down pu\P'IWtton \•Ucrits 1t '· If SCA 9t•tr1l0r h u1td, chock 
760IR. lflf C:Ol'",.•sPoftdi~9 OVtDVt. 

7601R 1•dlcotor shill lt9ot lftd 5. Oo"" ll•k: (Ttlco or SCA). Tel co 

Ol 
t .. UP ••d 0owo ••hy o• 1601A l 1ne loss tl'I• ll not eacuCI JOdt>, 
IIOthor Boord !hill ••troltt. 6. 760JC; If SCA d9"0duhtor ts 
Tht Uo 1r1d Down r>thy cOf'ttaCt wsed. cn,c, f"SK outout. 
closurt sflould bf v1rtfttd with 7. Rtctht ltvtl et ootout of 7601C 
1n o~ttr ICPOU th, rur Pl•tl s-ld 1>e •1. SY. 
corrHooodi"9 A•B tt..,l•1ls of a. 

sysU• .,., operltt "'1r9ln1l1y. 
tM Quick Olscon-t t, ... 1 .. 1 Cl'ltck Strh:I lo9tc 41tA fro,,i 
n,1 p n tht , .. , of 1601 R It 7601 FSK _.,. dtttctor bo1rd. 
the t'""iM h co,.,..HpOn,dtf\9 io 9. 7601 Moth•• Bo11"d UAIIT Ul 7. 
tho ,,.."ntl ulectld (clltck 
F•Uin9 chat1n•l~ . HO PROILtN HU( 

8AO 

Chtd chonntl dltl l01dtd h 7601R 

Chtck 760IR circuitry ISSOC11tt<l 
shift rt9lstr,s l"d strl1lly loldtd 
Into 76011 UART U28. leftrt•ct dltl 

..,ith tM up.Oc:ai,ti pu1,ttb11ttC,, Fo..,.t hblt 4•2 . tr OK c••c• cllU 
sw1tCIIH &nd t•• u.,.oo,m rehys strltlly -.cti•«I It 1601C slllft 
Kl aod K2 o• tllt 1601 R IIOtlltr r,9ht1r1 from 760IC UART Ul1. O,•a 
Board. 11 OK, Chtck tht frOffl 7601C 1Mft rtglstt" is lite: Id 
~pproprhtit rtl-ay on tnt 7601R i•to htCll•dtcodtr IC' 1 on 760IC 
-•ley Bo.rd. dhol1y bo1~ 

Stl .. t dt1ired Chl""tl, 0-9 
n tllt 76011. with "° wlrts or 
vo I t19t connectfll. for tllat uo 
Clllftfttl, to ltlt •. •7601R 
,.. • ., NPTier ter"ffl1Ml st,.10. thl" 
76011 ttl-try Dau slllll dhplly 
·ooo· <!OOZl j Cntc• Circuitry usocinto .·it• tllt 

76011 1.0 co•vtrttr (LOI iO/LOl 11 l 
OK 

I 
tonMCttd I verlf1ablt 1ccur1tt 
de volU9t to tllt ,..,. 7601R rt1r 
Ttlt •• tt,.tNh a, •t»owt. Aptl ltd 
•olt19t Shill bt ltU thlfl l•dc. 811) 
Wltll tht co,r .. oofldin9 76011 frvnt I ,.,.., 1c1ll•9 oot ut Full CM, tile 
7601A ttl-try DIU Slllll display 
• ••lut -·· to thlt app11H U1 Clltc• tht circuitry usocllttd 
within !l counts. (11. Jllv) 11I tll tllt 7601R A·O eonvo,ttr 

( ~D 110/LO 111). v.,ify tl\lt 
OK tht IOP11td de ¥0lt19t Is 

gett1"9 tll,.. tht 76011 relay 
bOll'd. r art11tr chock llllt 
dt9t'Ul dlU h 9tttl•9 

lht 7601C TtltNt'1 Dita shill BAD 
111\tlole•td ,,..,., t•• LDllO 

lndlcn, tht ...... rtdlng H 
to tht 76011 t•1•1Utt ft0ldln9 

d1Spll7ff at tllt 7601R. 
N91stt• conshtln9 of UIS, 
UH, Ult. h thh dltl 

OK 
9tttl•,9 to tM 76011 display 
i>ool"d. . . 

OK Ot•stltct Loetl PIOdt It tllt 76011, 
TIit 76011 ltl-try Ohploy 111111 I bt bh•k. 

IIAO Cheek th• 1tr11lly lotdH clltl ••to tnt 
7601R UAIT U.8. If OK ClltCk d1U serially 
rtCtlvtd It 7601C Sllift reglstt" froa 
7601 UART Ul7. DUI f,.,.. 7601C shift 
,.,,uu" h i •tcftff 1ffto laUh•dtcOO.f' 

Cfltclc HSOC11Ud Local Co"trol It's o• 760IC .::sohy board. 
~ttcn 1od Loc11 COlltrvl Slgn1l 
to tht 7601A ~•,plly t,oaPd. 

f""" tnt 7601C frontpont l seltct BAO 
ch1nnel 0•9. Rthys ll•KIO 
on tlle 76011 rehy bolrd 1n111 l corttsoonotngly w nltcttd. 

OK 
ls Ut 7601R co"tro, , ". 1 s.•,., 
rthy Gt•tntr9tzed lndlc1tln9 
1• UP-Link cOfttrol f11lvre? YE~ laAD) 
(Wltll 1n ••-tor cllec, for 
lock of cont1nwlty across 
tl'lt PIIP' 7601R F'1tlsaft 
oarrt.,r str1p t.,""'"•ls..) 

I IC() (OK) 
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5. 7.2CON"T 

I 
YtS (OK) 

Altern,u)y deDrHS the UP and 
;nd OOW~ 1>1J•Obutton , wttcnts H 7601C. 
The corruoondln9 UP 1nd 00,N 
t~g:~~t••• ,n,11 light tt t~ 

~O(BAO) 

CPltCi: to SH tli&t ap:u•oprtf te UP or 
DOWN cont,.ol s tc;nah •oour at 1nout 
of Ull ,offt ro9tsur on 760\C i'lother 
Board. 11 OK, c!leck outout of snfft 
.-.qhter UJJ on 7601R ""ther Board 
H t~ ti.., of the htch pulse. 11 
t>oth UP ,,.d OOW"I control I are not 
st-.1tln9'0us1y c,rtsent tht co~ct 
cont"'\ •I 11 •• htcn,d Into UJ~ and 
tht,..b~ H \ fel the o,..,ot, UP or 00lm 
r elay. 

OK OC-pren both thf" Urt 1nd OOWH P\llhbutton, 
S11'1UlUntout1y It tht 1601C.. Ntt t htt 
U9 or OOWN 1ndtcator •M 11 lt9ht tt 
tM 760\P., 

1 e•o 

Reohce U36 or U64 on 760\R '10tht, I 8oard. 

I 
End of Tut 

.-

I 
Chee\ t!"lt following usoc iattd cittuit'l"'y : 

1. 7601C Pll>thor Boor~ UAU Ui1. 
2. 7501C ~ .. d.,,, FSK 9,noruo,. 
l . n,, output into tht pt,one l t11e 

1 f uud Sht11 bt O dblfl. 
•. If SCA gtner1tor h ustd, chtck 

oute>.1t. 
~- Vo cont,.., \ 11n~: (Telco o, SC•). 

Te lea 1 i ne 1 oss sn, 11 not ucetd 
JOdb. 

6. 7601R; If SC,. dftl'0du\ator h 
usl'd cf\tck F'SK outout, 

7. ftecieve level a t output of 7601,:t 
rear oanel sl'lould bt • 1. SV. sys tll"I 
'"•Y ooorlte 1114r9tna\ly. 

8. Ch<ck .. ,111 logic fro,, 1601R FSK 
Hodeffl dttector bOll"'Cl. 

9. 7601R ""ther 801rd UART UZS. 

NO PROBLEK H(RE 

Check ch1nnel sehet data and 
sitt' s•l•ct dau lo1ded tnto 
1601 Shift rcqhtt,.'Si •nd se,-111ly 
\oadod IMO 7601 UART U\7. 
ReftrfftC• Oat.fl J:°OrNt Tabl~ t•l. 
t• 1 .. :, rh-tr: tlaU urbl\v 
· ~e,vtd It ~~nlR SIi Ht rt9httrs 
f rom 7601R UART U28. Receivec, 
ChlMtl dU• RI! and RIZ 1' 
conioartd •t u,e ovtCKlt of u,e 
snift re9iUtr< by• dhtU\ 
ccHnoar1tor. tf 111 .:o,.,.esooni 'n9 
data blt functions como1re and' 
tne stu se l•et aho coll'l(lare the,, 
the ehanntl d&U wi 11 be 9at-ed 
Into •tghtt•• UJ8. UJ9. 
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I 1 2 3 4 
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A 

I - L· 

I 
..-1 

UART I TI4UM8WMUI. 
C....,_.Nlll .. I UI!. I :.ELEC.T SW1"1tH 
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Model 7601-C 

CKT REF 

ClO 
Cll 
C12 
Cl3 
Cl4 
Cl5 
C16 
Cl7 
C22 
C23 
C24 
C25 
C26 
C27 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39. 
C40 
C41 
C42 
CRl 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CR8 
CR9 
CRlO 
Jl 
J3 
J4 
JS 
J7 
J8 
Jl0A 
Jl0B 
Ql 
Q2 
Rl 

Mother BD 

DESCRIPTION 

Cap Poly Carb .022MFD lOOV 
Cap Elect 500MFD 25V 
Cap· Tan .lOMFD 20V 10% 
Cap Elect 500MFD 25V 
Cap Tan lOMFD 20V 10% 
Cap Elect 8000UF 25V 
Cap Tan lOMFD 20V 10% 
Cap Tan lOMFD 20V 10% 
Cap Poly Carb . 22 MFD lOOV 
Cap Cer Disc .OlMFD 
Cap Cer Disc .OlMFD 
Cap Cer Disc .OIMFD 
Cap Cer Dfsc .OlMFD 
Cap Tan lOMFD 20V 10% 
Cap Cer Disc . lUF 12V 
Cap Cer Disc .IUF 12V 
Cap Cer Disc .lUF 12V 
Cap Cer Disc .lUF 12V 
Cap Cer Disc .lUF 12V 
Cap Cer Disc . lUF 12V 
Cap Cer Disc .lUF 12V 
Cap Cer Disc .05MFD 
Cap Cer Disc .lUF 12V 
Cap Cer Disc .IUF 12V 
Cap Tan lOMFD 20V 10% 
Dio Rect 1N4002 
Dio Rect 1N4002 
Dio Rect 1N4002 
Dio Rect 1N4002 
Dio MR501 
Dio . MR501 
Oio IN4737 
Dio IN4737 
Dio MPTES 
Dio 1N3064 
Plug 6 Pin 
Conn 12 Pin Molex 
Conn 12 Pin Molex 
Plug 7 Pin Molex 
Socket, 1/C 16 Pin 
Conn 26 Pin M Header 
Plug 7 Pin Molex 
Plug 7 Pin Molex 
Xister 2N5089 
Xister 2N5089 
Res MT FLM 1/8W 1% 3.57K 

Assembly# 6608-1441 
Rev J 

TFT STOCK NO. 

1006-0220 
1010-0511 
1008-0101 
1010-0511 
1008-0101 
1010-8000 
1008-0101 
1008-0101 
1002-0220 
1005-1039 
1005-1039 
1005-1039 
1005-1039 
1008-0101 
1005-0100 
1005-0100 
1005-0100 
1005-0100 
1005- 0100 
1005-0100 
1005-0100 
1005-5039 
1005-0100 
1005-0100 
1008-0101 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1281-0501 
1281-0501 
1283-4737 
1283-4737 
1283-0005 
1281-3064 
2250-6006 
2250-6012 
2250-6012 
2250-6007 
2250-1016 
2250-6512 
2250-6007 
2250-6007 
1271-5089 
1271-5089 
1061-3571 
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Model 7601-C 

CKT REF 

R2 
RB 
R9 
RIO 
Rll 
R12 
Rl3 
Rl4 
R15 

.. Rl6 
Rl7 
R18 
Rl9 
R20 
R21 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R44 
R45 
R46 
R47 
R48 
Ul 
U2 
U3 
U4 
U5 
U6 

Mother BO Assembly# 6608-1441 
Rev J 

DESCRIPTION TFT STOCK NO. 

Pot PC MT 500 Ohm IT 1072-0500 
Res Car Comp l/4W 5% 1. 2K 1065-1201 
Res Car Comp l/4W 5% 1.2K 1065-1201 
Res Car Comp l/4W 5% 1.2K 1065-1201 
Res Car Comp l/4W 5% 1. 2K 1065-1201 
Res Car Comp 1/4W 5% 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 1/4W 5% 4. 7K 1065-4701 
Res Car Comp l/4W 5% 4.7K 1065-4701 
Res Car Comp 1/4W 5% 4.7K 1065-4701 
Res Car Comp 1/4W 5% 4~7K 1065-4701 
NOT USED 
Res Car Comp 1/4W 5% 1.2K 1065-1201 
Res Car Comp 1/4W 5% 1. 2K 1065-1201 
Res Car Comp 1/4W 5% 1. 2K 1065-1201 
Res Car Comp l/4W 5% 1. 2K 1065-1201 
Res Car Comp l/4W 5% 4.7K 1065-4701 
Res Car Comp l/4W 5% lOK 1065-1002 
Pot lOK IT 1072-1002 
Res MT FLM l/8W 1% 1.21 MEG F.S . 1061-1214 
Res MT FLM 1/8W 1% 4. 99K 1061-4991 
Res Car Comp l/4W 5% 1.2K 1065-1201 
Res Car Comp l/4W 5% 1.2K 1065-1201 
Res Car Comp 1/4W 5% 1.2K 1065-1201 
Res Car Comp 1/4W 5% 1. 2K 1065-1201 
Res Car Comp 1/4W 5% 2. 2K 1065-2201 
Res Car Comp 1/4W 5% 22K 1065-2202 
Res Car Comp 1/4W 5% 1. 2M 1065-1204 
Res Car Comp l/4W 5% 470 1065-0470 
Res Car Comp 1/4W 5% 33K 1065-3302 
Res Car Comp l/4W 5% 4.7K 1065-4701 
NOT USED 
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% 820 1065-0820 
Res Car Comp 1/4W 5% 820 1065-0820 
Res Car Comp 1/4W 5% 180 1065-0180 
1/C Reg 1/2 Amp +12V LM342 P-12 1100-4212 
1/C Reg 1/2 Amp 12V LM320 MP-12 1100-2012 
1/C LM340T-05 1100-7805 
I/C LM340T-05 1100-7805 
1/C LM567CN 1100-0567 
1/C MM74C161N 1102-0161 
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Model 7601-C 

CKT REF 

U7 
U8 
U9 
UlO 
Ull 

' 
Ul2 
Ul3 
Ul4 
U15 
U16 
U17 
Ul8 
Ul9 
U20 
U21 
U22 
U23 
U24 
U25 
U26 
U27 
U28 
U29 
U30 
U31 
U32 
U33 

J2 

Mother BO 

DESCRIPTION 

1/C MM74Cl57N 
1/C MM74Cl57N 
I/C MM74Cl57N 
I/C MM74Cl65 
I/C MM74Cl65 
I/C MM74Cl65 
1/C MM74C165 
1/C LM741CN 
I/C MM74C74N 
I/C LM555CN 
I/C MM5303 
I/C MM74C08N 
I/C MM74C74N 
I/C MM75452N 
I/C MM74C04 
I/C MM74LS74N 
I/C MM74LS164N 
1/C MM74C08N 
I/C MM74LS164N 
I/C MM74LS164N 
I/C MM74COON 
I/C SN74LS04N 
1/C MM74C08N 
I/C SN74LS04N 
I/C SN74LS04N 
1/C MM74C04 
1/C MM74C04 
PC BO 7601-C Mother 
Heatsink 6071B 
Heats fok 60728 
Tyton, QWK Tie 
Tie Mounts TC141 
Socket, 1/C 8 Pin 
Socket, I/C 14 Pin 
Socket , I/C 16 Pin 
Socket , I/C 40 Pin 

Plug 2 Pin 

Assembly# 6608-1441 
Rev J 

TFT STOCK NO. 

1102-0157 
1102-0157 
1102-0157 
1102-0165 
1102-0165 
1102-0165 
1102-0165 
1100-0741 
1102-7474 
1100-0555 
1100-5303 
1102-7408 
1102-7474 
1100-5452 
1102-7404 
1101-7474 · 
1101-0164 
1102-7408 
1101-0164 
1101-0164 
1102-7400 
1101-7404 
1102-7408 
1101-7404 
1101-7404 
1102-7404 
1102-7404 
1600-1440 
2010-6071 
2010-6072 
2140-0004 
2140-0141 
2250-1008 
2250-1014 
2250-1016 
2250-1040 

2250-6002 
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Ckt. Ref. 

Cl 
C2 
DS5 
0$6 
DS7 
U4 
us 
U6 

Display UD 7601-C 

Description 

Cap Tan lOMFD 20V 10% 
Cap Cer Disc .lUF 12V 
Led DL704 8 
Led OL704 8 
Led DL704 8 
I/C 9368PC 
I/C 9368PC 
I/C 9368PC 
PC BO 7610-C Display 
Socket, I/C 14 Pin 
Socket, 1/C 16 Pin 

Page 1 

As se111b l y II 6608-1421 A 

TFT Stock No. 

1008-0100 
1005-0100 
1285-0704 
1285-0704 
1285-0704 
1100-9368 
1100-9368 
1100-9368 
1600-1420 
2250-1014 
2250-1016 

' 
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Model 7601C 
7610C 
7815C 

FSK 11C11 Modem Bd Assy 

CKT REF DESCRIPTION 

Cl Not Used 
C2 Cap Cer CKOS .1 MF 
CJ Cap Cer lMF 
C4 Not Used 
cs Not Used 
C6 Cap Cer CKOS .IMF 
C7 Cap Cer lMF 
cs Not Used 
C9 Not Used 
ClO Cap Cer CK05 .IMF 
Cll Cap Poly 2.5% .OlMF 
Cl2 Cap Poly 2.5% .OlMF 
Cl3 Cap Poly 2.5% .OlMF 
C14 Cap Poly 2.5% .OlMF 
C15 Cap Poly 2.5% .OlMF 
Cl6 Cap Poly 2.5% .OlMF 
C17 Cap Poly 2.5% .OlMF 
Cl8 Cap Poly 2.5% .OlMF 
Cl9 Cap Poly 2.5% .OlMF 
C20 Cap Poly 2.5% .OlMF 
C21 Cap Cer CK06 .22MF 
C22 Not Used 
C23 Cap Mica 270PF 
C24 Cap Tan lOMFD 20V 10% 
C25 Cap Tan lOMFD 20V 10% 
C26 Not Used 
C27 Not Used 
C28 Cap Cer CKOS .IMF 
C29 Cap Cer CK05 .0033MF 
CJO Not Used 
C31 Cap Cer CK05 .IMF -

C32 Cap Cer lHf 
C33 Cap Cer lHF . . 
C34 Not Used · 
C35 Cap Poly 2.5% .OlMF 
C36 Cap Poly 2.5% .OlMF 
C37 Cap Cer CK06 .22MF 
C38 Cap Cer CK06 .22MF 

CRl IN3064 Diode 
CR2 IN3064 Diode 
CR3 IN3064 Diode 

Jl Plug Molex RT/A 12 Pins 
.1? Pl11n M"liov ~T/A? Pinc:: 

Assembly #6608-3209 

Rev F 

QTY TFT STOCK NO. 

1 1015-0001 
1 -1005-0001 

1 1015-0001 
1 1005-0001 

1 1015-0001 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1015-0003 

1 1001-0271 
1 1008-0100 
1 1008-0100 

1 1015-0001 
1 1015-0014 

1 1015-0001 
1 1005-0001 
1 .1005-0001 

1 1006-0002 
1 1006-0002 
1 1015-0003 
1 1015-0003 

1 1281-3064 
1 1281-3064 
1 1281-3064 

1 2250-8812 
1 2250-6702 
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Model 7601C 
7610C 
7815C 

FSK "C" Modem Bd Assy 

CKT REF DESCRIPTION 

Ql Transistor 2N4275 
Q2 Transistor 2N2222 
Q3 Transistor 2N4275 
Q4 Transistor 2N4275 

Rl Res Car Comp l/4W 5% 10 
R2 Res Car Comp l/4W 5% 4.7K 
R3 Res Car Comp 1/4W 5% lOK 
R4 Res Car Comp l/4W 5% 47K 
RS Res Car Comp 1/4W 5% 22K 

. R6 Res Car Comp 1/4W 5% lOK 
R7 Res Car Comp 1/4W 5% 4.7K 
R8 Res Car Comp l/4W 5% 10 
R9 Res MT FLM l/8W 1% 26.lK 
RIO Res MT FLM 1/8W 1% io.5K 
Rll Res MT FLM l/8W 1% 53.6K 
R12 Res MT FLM l/8W 1% 54.9K 
R13 Res MT FLM 1/8W 1% 10.SK 
R14 Res MT FLM l/8W 1% lOK 
R15 Res MT FLM 1/8W 1% lOK 
R16 Res MT FLM 1/BW 1% !OK 
R17 Res MT FLM 1/8W 1% lOK 
R18 Res MT FLM 1/8W 1% lOK 
R19 Res MT FLM 1/BW 1% lOK 
R20 Res MT FLM 1/BW 1% 56.2K 
R21 Res MT FLM 1/BW 1% 590 
R22 Res MT FLM l/8W 1% 249K 
R23 Res MT FLM 1/BW 1% 25.5K 
R24 Res MT FLM 1/8W 1% 698 
R25 Res MT FLM 1/BW 1% 2493 
R26 Res MT FLM l/8W 1% 39.2K 
R27 Res MT FLM l/8W 1% 866 
R28 Res MT FLM l/8W 1% 316K 
R29 Res MT FLM 1/BW 1% 76.SK 
R30 Not Used 
R31 Res Car Comp l/8W 1% 221K 
R32 Res Car Comp l/8W· l% 976 
R33 Res MT FLM l/8W 1% 845 
R34 Res MT FLM l/8W 1% 383K 
R35 Res MT FLM 1/SW 1% lOK 
R36 Res Car Comp l/4W 5% lM 
R37 Res Car Comp 1/4W 5% 560K 
R38 Res Car Comp 1/4W 5% 18K 
R39 Res Car Comp 1/4W 5% 56K 
R40 Res Car Comp l/4W 5% 22K 

Assembly #6608-3209 
Rev F 

QTY TFT STOCK NO. 

1 1271-4275 
1 1271-2222 
1 1271-4275 
1 1271-4275 

1 1065-0010 
1 1065-4701 
1 1065-1002 
1 1065-4702 
1 1065-2202 
1 1065-1002 
1 1065-4701 
1 1065-0010 
1 1061-2612 
1 1061-2052 
1 1061-~3-b2 
1 1061-5492 
1 1061-1052 
1 1061-1002 
1 1061-1002 
1 1061-1002 
1 1061-1002 
1 1061-1002 
1 1061-1002 
1 1061-5622 
1 1061-0590 
1 1061-2493 
1 1061-2552 
1 1061-0698 
1 1061-2493 
1 1061-3922 
1 1061-0866 
1 1061-3163 
1 1061-7682 

1 1061-2213 
1 1061-0976 
1 1061-0845 
1 1061-3833 
1 1061-1002 
1 1065-1004 
1 1065-5603 
1 1065-1802 
1 1065-5602 
1 1065-2202 
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Model 7601C 
7610C 

FSK 11C11 Modem Bd Assy 

7815C 

CKT REF DESCRIPTION 

R41 Res Car Comp l/4W 5% lOK 
R42 Res Car Comp 1/4W 5% lOOK 
R43 Res MT FLM l/8W 1% 200K 
R44 Res MT FLM l/8W 1% 86.6K 
R45 Res Car Comp 1/4 5% 56K 
R46 Res Car Comp l/4W 5% lOOK 
R47 Res Car Comp 1/4W 5% lOOK 
R48 Res MT FLM 1/8W 1% 4.87K 
R49 Res MT FLM l/8W 1% 215K 
RSO Res MT FLM l/8W 1% 100K 
R51 Res MT FLM l/8W 1% 13.3K 
R52 Not Used 
R53 Res MT FLM 1/8W 1% 8.25K 
R54 Res Car Comp 1/4W 5% 56K 
R55 Res Car Comp 1/4W 5% 4.7K 
R56 Res Car Comp 1/4W 5% 4.7K 
R57 Res Mt FLM l/8W 1% lOK 
R58 Res MT FLM 1/8W 1% 56.2K 
R59 Res MT FLM l/8W 1% 100K 
R60 Res MT FLM l/8W 1% 210 
R61 Res MT FLM l/8W 1% 100K 
R62 Res MT FLM l/8W 1% 267 
Ul IC C04001AE 
U2 IC CD4520BE 
U3 IC CD4081BE 
U4 IC CD4001AE 
us IC C04520BE 
U6 IC LM324 
U7 IC MC1458N 
us IC MC1458N 
U9 IC MC1458N 
UlO IC MC1458N 
Ull IC C04069 
U12 IC CD4520BE 
U13 IC CD4520BE 
U14 IC CD4081BE 
UIS IC CD4001AE 
U16 IC CD4013BE 
U17 IC LM324 
U18 IC LM741CN 
Yl 1.00MHz Crystal 

IC Socket 8 Pin 
IC Socket 14 Pin 
IC Socket 16 Pin 
PC Board Fsk C Modem 
T~ - '•-~~-

Assembly #6608-3209 
Rev F 

QTY TFT STOCK NO. 

1 1065-1002 
1 1065-1003 
1 1061-2003 
1 1061-8662 
1 1065-5602 
1· 1065-1003 
1 1065-1003 
1 1061-4871 
1 1061-2153 
1 1061-1003 
1 1061-1332 

1 1061-8251 
1 1065-5602 
1 1065-4701 
1 1065-4701 
1 1061-1002 
1 1061-5622 
1 1061-1003 
1 1061-0210 
1 1061-1003 
1 1061-0267 
1 1102-4001 
1 1102-4520 
1 1102-4081 
1 1102-4001 
1 1102-4520 
1 1100-0324 
1 1101-1458 
1 1101-1458 
1 1101-1458 
1 1101-1458 

. 1 1102-4069 
1 1102-4520 
1 1102-4520 
1 1102-4081 
1 1102-4001 
1 1102-4013 
1 1100-0324 
1 1100-0741 
1 2400-1001 
5 2250-1008 
9 2250-1014 
4 2250-1016 
1 1600-3209 , ,,, 11n nnnr::: 
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t 2 

NOTE5: UNLE~5 O"THERW15E !,f>ECFIEO: 

I 
I. RESl~TO~-VALUe5 ARE I N OHMS :t 5i, 1/4 WATT 

t CAPAC ITOR~ - yALUC5 ARE IN MICROFAR.A~ 

A 3 , P, C e0 AS&'( uee- 120, 

I 
I 

RI 

JI-I~ 
,o 

/,VNI 
, 

I 
ovrl'tlr 0, ,_(J(),,/U 

I 4,7/( CRY!>TAL OSC 

B 

I 
HW 

I J I-I() (1183) 
QI 7$'11ZB3J .¥NIT 

D4TA 

I 
I C 

I 
I 
I 
I D 

I 
JI 0103) 

UIOJ> , HIV 
!.It• 

t' IIJ:02> / 
(II02l 

I 
5 •Ill'_ 

C'f 7 

'E-J.' DIGITAL 
01~c.,m"1w11TOR 

~ ~sr 

I 
. CIO 

OJ 

T 
-: 

I 
I 

---· 

I/ 

. - . ·-
3 

DIV IDING LOQIC 
(IJC5) 11l!B3) 11!03) (1!83) 

(li!C3l 
t 2 ... 

" 2 £/'I l/2 
. 1 CL 

1520 
R 

-: 7 

(1184) 
11183) 

A'S 
,i21( 

8 
ll!C3l 

' 

-: 

Cl, 
ti.Of 

lb 52 

l/2 
CL ~520 

15 

4 

t l2V 

-: 

' U5 
"1520 

C§ / 

J."'' 
1 J M1'A FILTl!R-

7 

-: 

. - . 

5 6 7 

!5102-)08/ 760/ C '™ 
A 

5J02·~080 -,6/0 C 

5I02-H2O ,s,sc 

, 

f51' 

~If 
"" ,, • K 

RIB 
/ ()If 

/VII 
1 s*·"' ,. h6 "1YT IOIC 

-: /PK a 
/;I 

-: 

I 

l,SVP-P 
@:...Ode INPUT -,,2., ·P@-.,dBINPUT 

' tJ75 MV OFFSET , 
DI( ,,.111 

"II 
I ~ ,•lfH • • 

'::' 20MVP-P 

G-40de 1NPUT 

-: -: 

,.s., 
!SV 

~s, .,.,I( 
J/- 8 

R<YD 
DATA 

6 

NCYP ll!YEL 
OUTPUT 

fflM "' 

"" ""· A 

aEMOVI AU 
auaas AND SH.UP R)GIS 

IOllUN(U UNlUI 
OfMIIWtH SPt (tfltD 
.II:!: -., ANOUlAI 
••• t,,.._,, 1 ,._ 

boltOTICAl.lfllll l'IINff 

7 

e 1 
IEVI I N 

DIICIIPIION 

~E.LEA5E .1,.-.~ 
REVISED PER ECO 818 
t'r£W.set:, ,-EA ECP 8 
ll€V P£'R ECO /,?O~ 

ev-~Ee:~ ,,, 7!1 I 

,e# v ,-£~ e r, / -,~/ 
A ; 

,t/tl/ T 
J /-J DISA~i.E 

jf-9 ;,m.~(/7 
J I-Z 

B , 

~ 
J I-ti 1;4VP-Pf-6d8 INPUT ,,. 

F SI< 
INPl/T 44MVP.36d9 INPUT 

-: 22MV~ft-40d9 INPUT 

C 

D 

E 

8 

wigfi
Stolen 2 Line Transparent
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

A 

-

B 

-

C 

-

D 

,, 

............ ··---.. -., IIIIIOflDI.II HO A-MJS 

1 

~-~~ 

~A DET c C,E"-1. 80ARD 
':>C.HE 1-AATIC; C4>"-0 I • I S"X> 

I 

J l 

R3 

I 

,,..--..., 

C.13 

2 

2 

I 3 I 

J"'"1 

R4 

JI 

I 3 I 

4 I 
I Nfxt AUT l USIO naJ 

I 1 

,. 

ITlM 1"4 
NO NO 

, ... HO 

l 
1 

I 5 

REVISIONS 

I 
I 11• 

DU 

A 

B 

-(5\0 

ai~ o· (l)i 
' . 
" u, 
0 

-
C 

,__ 

UST OF MAIEIIAlS D 
00

•,:i ~E.YES ,~:
11

• ffT TIME& FREOUENCY 

OTT I'll ASST 

REMOVE AL 
. ' I i. TECHNOLOGY INC 

DGES CM• IY<',..,....,... Lr. L 
1 IIURRS AND SHAR E r ; "(i,,.,.. 7.,,,,, JOOO Olcolt St. ··-·· c .... , .,,,.,no. 9'05 

k ..:=~~=4===f,,..coiT, "ii1N~G'-=~l-7 
IOlUANCU UN US 

OTHUWISI S,(C1,110 

Xll ±- ANOUl AI 

xx.11.± ....- ±y-

00 NOT SCALE THI PRINT 

4 

h.,..,,.....,.,.,=----t--7 " '" SCA GENE:RAT0R t 
Mf.G ING 

L------+---;DETVCTOR BOARD .,,,, 
,,,. 10, -.w,wG ,,.o \ B 
C 6 608- l<o 30 

ICO NO 76,t:, " • l t ,,,-..._ luu I o , -1 

I 5 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Model 7610 

Ckt. Ref. 

Cl 
C2 
C3 
C4 
C5 
C6 
Cl 
C8 
C9 
ClO 
Cll 
Cl2 
Cl3 
Cl4 
C15 
Cl6 
Cl7 
Cl8 
Cl9 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
ll 
L2 
L3 
L4 
LS 
Rl 
R2 
1{3 

R4 
RS 
R6 
R7 
R8 

SCA Gen & Det BO Opt 4 

De sc r i pt ion 

Factory Select 
Factory Select 
Factory Select 
Factory Select 
Factory Select 
Factory Select 
Cap Tan lOMFD 20V 10% 
Cap Cer Disc .lUF 12V 
Cap Tan l UF 3KV 
Cap Cer Disc .05MFD 
Cap Cer Disc OOlUF 
Factory Select 
Cap Poly .018MFD lOOV 
Cap Poly .lMFO lOOV 
Cap Mi ca 430pF 
Cap Tan lOMFD 20V 10% 
Cap Tan lOMFD 20V 10% 
Cap Tan lOMFO 20V 10% 
Cap Mica lOOpF 
Factory Select 
Cap Cer Disc .05MFD 
Cap Mi ca 910pF 
Cap Poly .0056MFO lOOV 
Cap Mica 22pF 
Cap Tan l UF 3KV 
Cap Mica 150pF 
Cap Mica 39pF 
Cap Cer Disc .lUF 12V 
Cap Poly .0022MFD lOOV 
Factory Select 
Factory Select 
Factory Select 
Choke 150UH 
Choke 150UH 
Pot PC MT l K 1T 
Pot PC MT 2K 1T 
Res v~r PC MT 2K IOT 
Res Var PC MT lK 10T 
Res Car Comp l/4W 5% 4.7K 
Res MT FLM 1/8W 1% 3.16K 
Res Car Comp l/4W 5% 18K 
Res Car Comp l/4W 5% 8.2K 

Page l 

Assembly# 6608-1630 
Rev B 

TFT Stock No. 

. 

1008-0100 
1005-0100 
1008-0011 
1005-5039 
1005-1049 

1002-0181 
1002-0010 
1001-0431 
1008-0100 
1008-0100 
1008-0100 
1001-0102 

1005-5039 
lbOl-0911 
1002-0562 
1001-0220 
1008-0011 
1001-0151 
1001-0390 
1005-0100 
1002-0221 

1530-0151 
1530-0151 
1072-1001 
l 070-2001 
1069-2001 
1069-2001 
1065-2001 
1061-3161 
1065-1802 
1065-8201 
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Model 7610 SCA Gen & Det BD Opt 4 

Ckt. Ref. Description 

R9 Res Ca:~ Comp l /4W 5% 18K 
RlO Res Car Comp l/4W 5% 8.2K 
Rll Res Car Comp l/4W 5% lK 
Rl2 Res Car Comp l/4W 5% lK 
R13 Res Car Comp l/4W 5% 4.7K 
R14 Res Car Comp l/4W 5% 4.7K 
Rl5 Res Car Comp 1/4W 5% lOK 
Rl6 Res MT FLM l/8W 1% 1.47K 
R17 Res MT FLM 1/8W 1% lOK 
Rl8 Res MT FLM 1/8W 1% 3.16K 
R19 Res Car Comp l/4W 5% 4.7K 
R20 Factory Select 
R21 Factory Select 
R22 Factory Select 
R23 Res Car Comp l/4W 5% lK 
R24 Res Car Comp l/4W 5% lK 
R25 Res Car Comp 1/4W 5% 2.2K 
R26 Res Car Comp 1/4W 5% 4.7K 
R27 Res Car Comp 1/4W 5% 620 
Ul I/C NE565A 
U2 I/C LM 741CN 
U3 I/C LM 74 lCN 
U4 1/C LM 741CN 
U5 1/C LM 302 
U6 1/C LM 301 

PC BD 7610 SCA Modem 
Socket, 1/C 8 Pin 
Socket, I/C 14 Pin 

Paye 2 

Assembly# 6608-1630 
Rev B 

TFT Stock No. 

1065-1802 
1065-8201 
1065-1001 
1065-1001 
1065-4701 
1065-4701 
1065-1002 
1061-1471 
1061-1002 
1061-3161 
1065-4 701 

1065-1001 
1065-1001 
1065-2201 
1065-4701 
1065-0620 
1100-0565 
ll00-0741 
1100-0741 
1100-0566 
1100-0302 
1100-0301 
1600-1630 
2250-1008 
2250-1014 

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 A 

I 
I -

I 
I B 

I 
I -

I 
I 

C 

I 
I 

-

I 
I 
I • D 

I 
I 

1 I 2 I 3 I 4 I 5 

REVISIONS 
SYM DISCll,TION DI CHK AUTH DAU 

17010 I 7<tfl 

I 
A "/!;~ ,=, "'Rouuc..--. : '-j , ., J 1 .,,..a ,21-:,1,, ,icRC 
8 AeV/.S~~ ,,PER .£ct:?(1!¥,) ~< '71"" 78$ ~,....,, 

I 

II 

J I L4 1!50,,.._My 

+12.\1 4 1-------' y 'I 't l----+-----------------------------------------------.,1 
SEE NOTE 5 _L 11 

C.7 + IOI. 

ta.14-

l=SK DA. i"P.. INPUT 8 1-.;.1 ;_• l_;S::.,._V__;,F>-___,.;P~--------.'l'\.~v-/\·~1-1<..---, 
<;,EE NO'TS S C.18 

RI ~•+ 
IK.cr-7 I 

'--------------, T 10 

k:.2.0 R'ZO R21 R22. 

GEN FREQ !~OKI-It. 3<:tO 2.:2.1< 2.,K, '2.2K 

GEN FREQ 18'!,KMl. 3qo 2.21<. 2.2K '2.2.K 

G~N FREQ 152. K}\z. '510 2.,11<. 2.1 K. 2.,K 

GEN FREQ 4-1 KMz. zooo IOI<. 101<. IOI<. 

6E~ F'REQ <.:>7 KHz. 1200 /o.V<. <o-2K <o:21<. 

R, 13 .. 
VY 

4.7K 

_,.._ 

Jl 
r-\ 

" 

GEN l=R.E.0 110 K.M1. le,o 3.<..,K. 3.~K :!-4>K '------------------------------------------------------' 

FSK DATA OUTPUT 
SEE NOTE S 

G~OUND 
SEE NOTE: S 

MODI.JLATED '$CA SU~IER 
'5EE NOTE.S 

A 

B 

CJ) 

"' 0 

-
C 

GEN FR.Ea :2.<c Kf-l2.l3(Xle 151<. ISi<. I'!>!<. 

GEN F~EQ 3~ KMZ. 200C IOK IOK IOK 

D ET FREQ l"K> KHZ. 5"° 1000 3~ 750 33 

01:'T FREQ 185 kHz. 5'o0 1000 ~ l'So 33 

150 SloO ~3~~~1 

150 SCcO ~Mi33q,~~µ; 
'" on 

'3. 7',)()(· C. : JI CONNEC.1'5 Tl-lRU A 
CASI..E TO J3 O F ~OTHER e,I). 
"It:,)(.)( R : JI CONNEC.1"5 'lb J9 MOll-lER SD.t--t--l-::-:c::--f--=::,-J------J'l------------------1----1 

IIIM IN I 

DET FREQ 1~'2.KHZ. q10 IIOOC 56 q10 4-7 

DET l=REQ I !OK.Hz. -- 2.X>O 3',0 1000 3(.,(:, 1000 l10C)Oj.,e,:~ M "; ,.._1 

CET FREQ 2/ol<.Hz. ZQoohOOOC - ~ -

CET !=REG 4-1 KMZ. - 0000 - 5100 - ~100 l300C 2..2M~ 2.2t'IM 2 . .!Ml 

DET l=~EG G:>7 K.H<. 1000 330C 

C.I C2 C.3 lc4 c.=. C.G.:, C.12 LI L2 L.3 

I 2 
I 

4. c.APAC,ITOR VALUES IN ,-ABLE NO NO. ,An NO 0fSCIIPT ION 

AT LE.FT A.1<:.E IN PIGOFAR.A.05 OTY ,ER ASSY UST OF MA TERIAIS 

3 .A~ROW INDICATES CLOC.K.WISE 
ROT,.._TION ON P-:>T. 

2. RESI s "TO~ v ..... LuE. S ARE. 1 N OHi-i~. 

1/4-W 1 5°/o 

I CAPAC.ITCR VP-1..UES AA£ MIC~F.4~ 

NOTES, UNLE.5':> OTf.lERWISE. SPECJFl&.t>j 

3 I 

DIAWN I T DA.ff 

REMOVE A l 1-=:::-r.;::.::i=• •=-~=:;;,,•',-+! >l...,:-f,:_1•1!...'.11 Tf T TIME & FREQUENCY 
BURRS AND SHA' P EDGES ' "" •~ ·:;:- u 6/. , TECHNOLOGY INC 

L:=======":t::::===={°,ioTii~•f7a,,,,""'::--ii:W~. ,77 . ., ,000 orcou Sr S•"''• c,.,. C•Mor""• f5050 
f- PIOJ /~.) C ~½ 14')9/ Z<H.)U 

1-M""FG,-:--ll""N::;G:::::..;:::,__--+-....:.,'-..:i 11111 FIG. G- I ·<c IOLIIANCIS U"1_lESS 
OIHIIWISf S'ECfflfO 5CA. GEN (. DE.T 

1,;-71 7t;,o1c/R.. , ,<o,oc./R. XX !: '"-- Al GUI AR 

xxx± "'- + -
A."0. _. _:,..,_,,(./ r: 

DO NOT SCALE Tt S PAINT 

uul o• •w•NG .. o l's'" C ~o, - ,e~o 
ICO NO. SC Al I A..-- h•• I o• I 

4 I 5 

D 

wigfi
Stolen 2 Line Transparent
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A 

-

B 

-

C 

-

D 

Alri, IIIMOP Olt.Al"MICIIACCU,-tSI 
•a, Jl[OtltDIIII NO. A,IIJS 

1 

-{ZD--
1 C/ I 

I 

81..____ u __ , ~ ~ ~ 

2 

J I I 

I 3 

~~ 

~' --1.1_7 __ ~5 -0D-:t:Qz ✓2 

I 4 

I NfXT un I uno n N 

17/e?e?-~7c:? 7t5ti}/-C 

8' uz ~ J~u~_s l...__t1s ___ 5 J.____~ _u~ _,5 
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Model 7601-C 

Ckt. Ref. 

Cl 
C2 
C3 
C4 
cs 
C6 
Cl 
CB 
C9 
ClO 
CRl 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CR8 
CR9 
CRlO 
CRll 
Jl 
J2 
J3 
Rl 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RIO 
Rll 
R12 
R13 
Rl4 
Rl5 
R16 
R17 
Rl8 
Rl9 

Paye 1 

10 Channel Status Board Assembly II 6608-1940 
Rev C 

Description TFT Stock No. 

Cap Mica 470 pf, 500V 1001-04 71 
Cap Tant 10 uf, 20V 1008-0101 
Cap Mica 120 pf, 500V 1001-0121 
Cap Mica 470 pf, 500V 1001-0471 
Cap Mica 120 pf, 500V 1001-0121 
Cap Cer Disc .01 uf, 12V 1005-1039 
Cap Cer Disc .01 uf, 12V 1005-1039 
Cap Cer Disc .01 uf, 12V 1005-1039 
Cap Cer Disc .01 uf, 12V 1005-1039 
Cap Tant 10 uf, 20V 1008-0101 
Diode IN3064 1281-3064 
Diode LED HP 5082-4487 1285-4487 
Diode LED HP 5082-4487 1285-4487 
Diode LED HP 5082-4487 1285-4487 
Diode LED HP 5082-4487 1285-4487 
Diode LED HP 5082-4487 1285-4487 
Diode LED HP 5082-4487 1285-4487 
Diode LED HP 5082-4487 1285-4487 
Diode LED HP 5082-4487 1285-4487 
Diode LED HP 5082-4487 1285-4487 
Diode LED HP 5082-4487 1285-4487 
Conn 26 Pin M Header ' 2250-6512 
Plug 2 Pin 2250-6002 
Plug 2 Pin 2250-6002 
Resistor, Car Comp l/4W +5% 4.7K 1065-4701 
Resistor, Car Comp 1/4W +5% 1.2K 1065-1201 
Resistor, Car Comp 1/4W +5% 4.7K 1065-4701 
Resistor, Car Comp 1/4W ±:5% 330 1065-0330 
Resistor, Car Comp l/4W _!5% 330 1065-0330 
Resistor, Car Comp ·l/4W +5% 330 1065-0330 
Resistor, Car Comp 1/4W +5% 330 1065-0330 
Resistor, Car Comp 1/4W +5% 330 1065-0330 
Resistor, Car Comp l/4W +5% 330 1065-0330 
Resistor, Car Comp l/4W !5% 2.4K 1065-2401 
Resistor, Car Comp l/4W +5% 4.7K 1065-4701 
Resistor, Car Comp l/4W +5% 1.2K 1065-1201 
Resistor, Car Comp 1/4W +5% 4.7K 1065-4701 
Resistor, Car Comp l/4W _!5% 330 1065-0330 
Resistor, Car Comp 1/4W +5% 330 1065-0330 
Resistor, Car Comp l/4W +5% 330 1065-0330 
Resistor, Car Comp 1/4W +5% 330 1065-0330 
Resistor, Car Comp 1/4W +5% 2.4K 1065-2401 
Resistor, Car Comp l/4W +5% 4.7K 1065-4701 
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Model 7601-C 

Ckt. Ref. 

R20 
R21 
Ul 
U2 
U3 
U4 
U5 
U6 
U7 
U8 
U9 
UlO 
Ull 
U12 
U13 
U14 
U15 
U16 
U17 

10 Channel Status Board 

Description 

Page 2 

Assenbly # 6608-1940 
RevC 

TFT Stock No. 

Resistor, Car Comp l/4W +5% 4.7K 1065-4701 
Resistor, Car Comp l/4W +5% 4.7K 1065-4701 
IC SN74LS04N - 1101-7404 
IC MM74C164 1102-0164 
IC MM74Cl64 1102-0164 
IC MM74C08 1102-7408 
IC MM74C85 1102-7485 
IC MM74Cl74 1102-0174 
IC 74L505 1101-7405 
IC 74C85 1102-7485 
IC SN74LS04N 1101-7404 
IC MM74Cl64 1102-0164 
IC MM74Cl64 1102-0164 
IC 74C85 1102-7485 
IC MM74Cl74 1102-0174 
IC 74LS05 1101-7405 
IC 74LS05 1101-7405 
IC 74LS05 1101-7405 
IC D53631 1102-3631 
Socket, IC 14 Pin 2250-1014 
Socket, IC 16 Pin 2250-1016 
Socket, IC 8 Pin > 2250-1008 
P.C. Board 1600-1940 
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Model 7601-R 

Ckt. Ref. 

Cl 
C2 
C3 
C4 
cs 
C6 
C7 
ca 
C9 
Cl0 
Cll 
C12 
Cl3 
C14 
C15 
Cl6 
C17 
C18 
Cl9 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C33 
C34 
'C35 
C36 
C37 
C38 
C39 
C40 
C41 
C42 

. Mother Board 

Description 

Cap Cer Disc .lMFD 12V 
Cap Elect 500MFD 25V 
Cap Tan l0MFD 20V 10% 
Cap Elect 500MFD 25V 
Cap Tan l0MFD 20V 10% 
Cap Elect S00MFD 25V 
Cap Tan l0MFD 20V 10% 
Cap Elect S00MFD 25V 
Cap Tan l0MFD 20V 10% 
Cap Elect 8000UF 25V 
Cap Tan l0MF0 20V 10% 
Cap Elect S00MFD 25V 
Cap Cer Disc .0lMFD 
Cap Tan lOMFD 20V 10% 
Cap Mica l0pF 
Cap Cer Disc .0SMFD 
Cap Cer Disc .05MFD 
Cap Poly Carb . 022MFD 50V 
Cap Tan l0MFO 20V 10% 
Cap Poly . lMFD 100V 
Cap Cer Disc .00lMFD 
Cap Cer Disc .05MF0 
Cap Cer Disc . lMFD 12V 
Cap Cer Disc .0lMFD 
Cap Poly Carb .0013MFD 50V 
Cap Cer Disc S00pF 5% 
Cap Cer Disc 500pF 5% 
Cap Cer Disc 500pF 5% 
Cap Cer Disc 500pF 5% 
Cap Cer Disc .0lMFD 
Cap Cer Disc .0lMFD 
Cap Cer Disc .0lMFD 
Cap Cer Disc .0lMFD 
Cap Cer Disc .0lMFD 
Cap Cer Disc .0lMFD 
Cap Cer Oise .lMFD 
Cap Poly Carb . 022MFD 50V 
Cap Cer Disc .0lMFD 
Cap Cer Disc .l MFD 12V 
Not Used 
Cap Tan l0MFD 20V 10% 
Cap Elect l00MFD 25V VERT MT 

Page 1 

Assembly# 6608-1341 
Rev L · 

TFT Stock No. 

1005-0100 
1010-0511 
1008-0100 
1010-0511 
1008-0100 
1010-0511 
1008-0100 
1010-0511 
1008-0100 
1010-8000 
1008-0100 
1010-0511 
1005-1039 
1008-0100 
1001-0100 
1005-5039 
1005-5039 
1006-0220 
1008-0101 
1002-0010 
1005-1049 
1005-5039 
1005-0100 
1005-1039 
1006-0013 
1005-0501 
1005-0501 
1005-0501 
1005-0501 
1005-1039 
1005-1039 
1005-1039 
1005-1039 
1005-1039 
1005-1039 
1005-0100 
1006-0220 
1005-1039 
1005-0100 

1008-0100 
1010-0UO 
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Model 7601-R Mother Board 

Ckt. Ref. Description 

C43 Cap Cer Disc .05MFD 
C44 Cap Cer Disc . OSMFD 
C45 Cap Cer Disc .05MFD 
C46 Not Used 
C47 Cap Cer Disc .OMFD 12V 
C48 Cap Cer Disc . lMFD 12V 
C49 Cap Cer Disc .lMFD 12V 
C50 Cap Cer Disc .lMFD 12V 
C51 Cap Cer Oise .lMFD 12V 
C52 Cap Cer Disc .lMFD 12V 
C53 Cap Cer Disc 500pf 5% 
C54 Cap Cer Dose .OSMFD 
C55 Cap Cer Disc 500pf 5% 
C56 Cap Cer Oise . 05MFD 
C57 Cap Tan l()tfD 20V 10% 
C58 Not Used 
C59 Not Used 
C60 Cap Cer Disc .OlMFD 
C61 Cap cer Oise . 2MFD 
C62 Cap Cer Disc .lUF 12V 
C63 Cap Cer Disc .lUF 12V 
CRl Dio Rect IN4002 
CR2 Dio Rect IN4002 
CR3 Dio Rect IN4002 
CR4 Dio Rect IN4002 
CR5 Dio Rect IN4002 
CR6 Oio Rect IN4002 
CR7 Dio Rect IN4002 
CR8 Dio Rect IN4002 
CR9 Dio MR501 
CRlO Dio MR501 
CRll Dio Rect IN4002 
CR12 Dio Rect IN4002 
CR13 Dio ZNR IN4737 
CR14 Dio ZNR IN4737 
CR15 Dio ZNR IN4739 
CR16 Dio IN3064 
CR17 Dio IN281 
CR18 Dio IN281 
CR19 Dio Rect IN4002 
CR20 Dio Red: IN4002 
CR21 Dio Rect IN4002 
CR22 Dio Rect IN4002 
CR23 Dio Rect IN4002 
---"'• - . ..... ,---· 
v,. .. 1.1 V .J.111-vv 

Page 2 

Assembly #6608-1341 
Rev L 

TFT Stock No. 

1005-5039 
1005-5039 
1005-5039 

1005-0100 
1005-0100 
1005-0100 
1005-0100 
1005-0100 
1005-0100 
1005-0501 
1005-5039 
1005-0501 
1005-5039 
1008-0101 

1005-1039 
1005-2029 
1005-0100 
1005-0100 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1281-0501 
1281-0501 
1284-4002 
1284-4002 
1283-4737 
1283-4737 
1283-4739 
1281-3064 
1280-0281 
1280-0281 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 . -"I\.. --- • •-v~ ---
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Model 7601-R 

Ckt. Ref. 

CR25 
CR26 
CR27 
CR28 
CR29 
CR30 
CR31 
CR32 
CR33 
CR34 
JI ' 
J2 
J4 
J6A 
J68 
JS 
J9 
JlO 
Jll 
J12 
Jl3 
KIA 
KlB 
K2A 
K2B 
K3 
K4 
QI 
Q2 
Q3 
Q4 
Q7 
QB 
Q9. 
QlO 
RI 
R3 
R4 
RS 
R6 
R7 
RB 
R9 

Mother Board 

Description 

Dio Rect IN4002 
Dio Rect IN4002 
Dio Rect IN4002 
Dio IN281 
Dio IN281 
Dio IN3064 
Dio Volt Sup MPTE 5 
Di'o Volt Sup 1. 5KE 400A 
Dio Volt Sup 1.4KE 400A 
Dio LM329 DZ Ref 
Conn 26 Pin M Header 
Conn 26 Pin M Header 
Conn 12 Pin Molex 
Plug 6 Pin 
Plug 7 Pin Molex 
Conn 12 Pin Molex 
Conn 12 Pin Molex 
Plug 2 Pin 
Conn 12 Pin Molex 
Plug 2 Ptn 
Plug 4 Pin 
Socket Relay 
Relay 12V 4 Pole 
Socket Relay 
Relay 12V 4 Pole 
Relay A2 AZSJ0-08-1 
Relay A2 AZ530-08-1 
Xistor 2N4275 
Xistor 2N4275 
Xistor 2N4121 
Xistor 2N4275 . 

Xistor 2N5089 
Xistor 2N4121 
Xistor 2N5089 
Xistor 2N5089 
Res Car Comp 1/4W 5% 4. 7K ' .. : 
Res Car Comp 1/ 4W 5% lOK ·, 
Pot 10K lT 
Res Car Comp l/4W 5% 820 
Res Car Comp I/4W 5% lOK 
Res Car Comp 1/4W 5% 150 
Res Car Comp 1/4W 5% 4.7K 
Res Car Comp 1/4W 5% 6. 8K 

Page 3 

Assembly H 6608-1341 
Rev .L 

TFT Stock No. 

1284-4002 
1284-4002 
1284-4002 
1280-0281 
1280-0281 
1281-3064 
1283-0005 
1283-0400 
1283-0400 
1281-0329 
2250-6512 
2250-6512 
2250-6012 
2250-6006 
2250-6007 
2250-6412 
2250-6412 
2250-6002 
2250-6012 
2250-6002 
2250-6004 
2250-0006 
1880-0006 
2250-0005 
1880-0006 
1880-0003 
1880-0003 
1271-4275 
1271-4275 
1271-4121 
1271-4275 
1271-5089 
1271-4121 
1271-5089 
1271-5089 
1065-4701 
1065- 1002 
1072-1002 
1065-0820 
1065-1002 
1065-0150 
1065-4701 
1065-6801 
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Model 7601-R 

Ck.t. Ref. 

RlO 
Rll 
Rl2 
Rl3 
Rl4 
R15 
Rl6 '. R17 
Rl8 
Rl9 
R20 · 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
RSO 
R51 
R52 
R53 
R54 

Mother Board 

Description 

Res Car Comp 1/4W 5% lOK 
Res Car Comp l/4W 5% 150 
Res Car Comp l/4W 5% 4.7K 
Res Car Comp l/4W 5% 5.6K 
Res Car Comp 1/4W 5% 4.7K 
Res Car Comp 1/4W 5% 4.7K 
Res Car Comp l/4W 5% 10K 
Res Car Comp l/4W 5% 27K 
Res Car Comp l/4W 5% 68K 
Res MT FLM l/8W 1% lOOK 
Res MT FLM l/8W 1% 75.0K 
Pot PC MT 20K lT 
Res Car Comp l/4W 5% 120K 
Res Car Comp l/4W 5% 33K 
Res MT FLM l/8W 1% 100K 
Res Car Comp l/4W 5% lM 
Res Car Comp l/4W 5% 470K 
Res Car Comp l/4W 5% 1.2K 
Res Car Comp l/4W 5% 1.2K 
Res Car Comp 1/4W 5% 1.2K 
Res Car Comp l/4W 5% 1.2K 
Res Car Comp l/4W 5% 470K 
Pot PC MT SK lT 
Res MT FLM 1/BW 1% 24.3K F.S. 
Res MT FLM l/8W 1% 12.lK 
Res Car Comp l/4W 5% 4.7K' 
Res Car Comp 1/4W 5% 4.7K 
Res Car Comp l/4W 5% 4.7K 
Res Car Comp l/4W 5% 4.7K 
Res Car Comp l/4W 5% 4.7K 
Res Car Comp l/4W 5% 4.7K 
Res CAr Comp l/4W 5% 4.7K 
Res Car Comp 1/4W 5% 4.7K 
Res CAr Comp 1/4W 5% 4.7K 
Res Car Comp 1/4W 5% 15K 
Res Car Comp 1/4W 5% 15K 
Res MT FLM l/8W 1% 3.57K 
Pot PC MT 500 OHM lT 
Res Car Comp 1/4W 5% 4.7K 
Res Car Comp l/4W 5% 2.2K 
Res Car Comp l/4W 5% 4.7K 
Res Car Comp l/4W 5% 2.2K 
Res Car Comp l/4W 5% 4.7K 
Res Car Comp l/4W 5% lOK 
Res Car Comp l/4W 5% 4._7K 
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Assembly# 6608-1341 
Rev L .. 

TFT Stock No. 

1065-1002 
1065-0150 
1065-4701 
1065-5601 
1065-4701 
1065-4701 
1065-1002 
1065-2702 
1065-6802 
l 061-1003 
1061-7502 
1072-2002 
1065-1203 
1065-3302 
1061-1003 
1065-1004 
1065-4703 
1065-1201 
1065-1201 
1065-1201 
1065-1201 
1065-4703 
1072-5001 
1061-2432 
1061-1212 
1065-4701 
1065-4701 
1065-4701 
1065-4701 
1065-4701 
1065-4701 
1065-4701 
1065-4701 
1065-4701 
1065-1502 
1065-1502 
1061-3571 
1072-0500 
1065-4701 
1065-2201 
1065-4701 
1065-2201 
1065-4701 
1065-1002 
1065-4701 
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Model 7601-R Mother Board 

Ckt. Ref. Description 

R55 Res Car Comp l/4W 5% 7.5K 
R56 Res Car Comp l/4W 5% 5.6K 
R57 Res Car Comp 1/4W 5% 330K 
R58 Pot PC MT 500K 
R59 Res Car Comp 1/4W 5% 470 
R60 Res Car Comp l/4W 5% 22K 
R61 Res Car Comp l/4W 5% 33K 
R62 Res Car Comp lW 5% 100 
R63 Res Car Comp l/4W 5% 15K 
R64 Res Car Comp l/4W 5% 15K 
R65 Res Car Comp 1/4W 5% 6.8K 
R66 Res Car Comp 1/4W 5%820 
R67 Res Car Comp l/4W 5% 4.7K 
R68 Res Car Comp 1/4W 5% 180 
R69 Res Car Comp 1/4W 5% 4.7K 
R70 Res Car Comp 1/4W 5% 4. 7K 
Tl XFMR 600 OHM 1 • 1 
Ul 1/C LM 342P-5.0 
U2 1/C Reg 1/2 Amp +12V 
U3 1/C Reg 1/2 Amp 12V 
U4 1/C Reg 1/2 Amp +12V 
us I/C Reg 1/2 Amp 12V 
U6 I/C LM340T-05 
U7 1/C LM340T-05 
U8 I/C LM741CN 
U9 Optic Isolator 5082-4350 
UlO Optic Isolator 5082-4350 
Ull Optic Isolator 5082-4350 
Ul2 I/C LDllOCJ 
Ul3 1/C LM555CN 
U14 I/C SN74LS04N 
Ul5 I/C MM74C173N 
Ul6 1/C MM74Cl73N 
U17 I/C MM74C173N 
Ul8 Not Used 
Ul9 I/C LDllCJ 
U20 1/C SN7404N 
U21 1/C MM74C161N 
U22 1/C MM74C04 
U23 I/C MM74COON 
U24 1/C MM74C165 
U25 I/C MM74Cl65 
U26 I/C MM74Cl65 
U27 I/C MM74C165 
U28 I/C MM5303 

Page 5 

Assembly# 6608-1341 
Rev L- · 

TFT Stock No. 

1065-7501 · - .... 

1065-5601 
1065-3303 
1072-5003 
1065-0470 
1065-2202 
1065-3302 
1067-1525 
1065-1502 
1065-1502 
1065-6801 
1065-0820 
1065-4701 
1065-0180 
1065-4701 
1065-4701 
1500-0600 
1100-4205 
1100-4212 
1100-2012 
1100-4212 
1100-2012 
1100-7805 
1100-7805 
1100-0741 
1099-0002 
1099-0002 
1099-0002 
1100-0110 
1100-0555 
1101-7404 
1102-4173 
1102-4173 
1102-4173 

1100-0111 
1100-7404 
1102-0161 
1102-7404 
1102-7400 
1102-0165 
1102-0165 
1102-0165 
1102-0165 
1100- 5303 
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Model 7601-R Mother Board 

Ckt. Ref. Description 

U29 I/C MM74C74N 
U31 I/C MM74C164 
U32 I/C MM74C164 
U33 I/C MM74Cl64 
U34 1/C MM74C85N 
U35 Not Used 

.. U36 I/C MM74C08N 
U37 I/C MM74C85N 
U38 I/C MM74C174N 
U39 1/C MM74Cl74N 
U40 I/C MM74Cl57N 
U41 1/C MM74Cl57N 
U42 I/C LM567CN 
U43 I/C MM74Cl61N 
U44 1/C 0S3632N 
U45 1/C SN74LSOON 
U46 1/C MM74C902 
U47 1/C fttl74C902 
U48 I/C DM74LS174N 
U49 I/C DM8160N 
USO I/C MM74LS74N 
U51 1/C DM74LS161N 
U52 I/C DM74LS86N 
U53 I/C DM74LS502N 
U55 1/C DM74L5154N 
U56 I/C DM7407N 
U57 1/C DM7407N 
U58 I/C 0S3632N 
U59 1/C 0S3631N 
U60 1/C MM74C902 
U61 I/C MM74C08N 
U63 I/C MM74C08N 
U64 1/C MM74C04 
U65 I/C MM74C04 

PC BD 7610-R Mother 
Heatsink 6072B 
Nut Kep 4-40 
Tyton, QWK Tie 
Retainer Relay 

Page 6 

Assembly# 6608-1341 
Rev L. , 

TFT Stock No. 

1102-7474. 
1102-0164 
1102-0164 
1102-0164 
1102-7485 

1102-7408 
1102-7485 
1102-0174 
1102-0174 
1102-0157 
1102-0157 
1100-0567 
1102-0161 
1102-3632 
1101-7400 
1102-4902 
1102-4902 
1101-7174 
1100-8160 
1101-7474 
1101-7161 
1101-7486 
1101-7402 
1101-7154 
1100-7407 . 

1100-7407 
1102-3632 
1102-3631 
1102-4902 
1102-7408 
1102-7408 
1102-7404 
1102-7404 
1600-1340 
2010-6072 
2111-0001 
2140-0004 
2140-0026 
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Model 7601--R Mother Board 

Ckt. Ref. Des.cription 

Tie Mounts TC141 
Socket, 1/C 8 Pin 
Socket, 1/C 14 Pin 
Socket, 1/C 16 Pin 
Socket, 1/C 24 Pin 
Socket, 1/C 40 Pin 

Sl Switch 14 Pin Dip 

. 
. 

Page 7 

Assembly# 6608-1341 
Rev l 

TFT Stock No. 

2140-0141 
2250-1008 
2250-1014 
2250-1016 
2250-1024 
2250-1040 
1800-2067 
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Ckt. Ref. 

Cl 
C2 
C3 
0S3 
0S4 
0S5 
Rll 
Rl2 
Rl3 
R14 
Rl5 
R16 
R17 
R18 
Rl9 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
U2 
U3 
U4 

Disµlay BO 7601-R 

Description 

Cap Tan lOMFD 2CV 10% 
Cap Cer Oise .lUF 12V 
Cap Cer Disc .lUF 12V 
Led DL704 8 
Led DL704 8 
Led DL704 8 
Res Car Comp l/4W 5% 180 
Res Car Comp 1/4W 5% 180 
Res Car Comp 1/4W 5% 180 
Res Car Comp 1/4W 5% 180 
Res Car Comp 1/4W 5% 180 
Res Car Comp 1/4W 5% 180 
Res Car Comp 1/4W 5% 180 
Res Car Comp l/4W 5% 180 
Res Car Comp 1/4W 5% 180 
Res Car Comp l/4W 5% 180 
Res Car Comp 1/4W 5% 180 
Res Car Comp l/4W 5% 180 
Res Car Comp l/4W 5% 180 
Res Car Comp l/4W 5% 180 
Res Car Comp l/4W 5% 180 
Res Car Comp l/4W 5% 180 
Res Car Comp l/4W 5% 180 
Res Car Comp l/4W 5% 180 
Res Car Comp l/4W 5% 180 
Res Car Comp l/4W 5% 180 
Res Car Comp l/4W ·5% 180 
1/C MM74248N 
1/C MM74248N 
1/C MM74248N 

Socket, 1/C 14 Pin 
Socket, 1/C 16 Pin 
Plug 2 Pin 
PC BO 7601-R Display 

Pagel 

Assembly# 6608-1591B 

TFT Stock No. 

1008-0100 
1005-0100 
1005-0100 
1285-0704 
1285-0704 
1285-0704 
1065-0180 
1065-0180 
1065-0180 
1065-0180 
1065-0180 
1065-0180 
1065-0180 
1065-0180 
1065-0180 
1065-0180 
1065-0180 
1065-0180 
1065-0180 
1065-0180 

,· 1065-0180 
1065-0180 
1065-0180 
1065-0180 
1065-0180 
l 065-0180 
1065-0180 
1102-7448 
1102-7448 
1102-7448 

2250-1014 
2250-1016 
2250-6002 
1600-1590 REVA 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 

·-A 1· . 

I 
I 
I 

-

I 
1-B 
1 -
1 
I 
I 
I 
I 

-

· c ,. 
I 
I 
I 

1 

SE~MEt-.liS 
DLi04 

-
1 

I 
2 

I 
3 

14,12 ..__ 

\ 

7 1 

--
10 II 12. 8 7 <o 5 

DWG. NO. 
4 5 

I 
NIW:.T ASSY USED ON REVISIONS 

+ \I 

U 3 

3 
I ~ 

SYM DOCIIPTI0N DR CHK AUTH DATE 

DSS 
bL-704 

U4 4 

--
~oTe : R.-1 J. R '3 I AR.I= \80J\.. 

"74-C.48 
4~ 
Pl.La. 7 4C48 9-- c, Y :--'-o __ 

c.2 ,H ~ 
c.-a,H~ 

7 1 ~ I(.:, 

----
13 14- IS !GI, 

r Q 2 ~ i, 
L__D\GIT2_J 

1 1 2 ~ 

--

4- 3 2 1 

r - N ~ C07 
L__ DIG\'T 1 __J 

--

~ J2 

---
I 1 2 I J1 

'--------TO JS OF "Tt.01 •R. t--'OTME.R B~. -------' 
i 

J 

ITEM IN 
NO. NO. PAIT NO. DISCIIPTION 

QTY PU A55Y LIST OF MATERIALS 

HF. 
DH. 

A 

B 

1 3, U I 'Tl·O~.U U4; ?I t-J 1'=1 IS. -t 5 v' 
1=>1N 8 IS G~OU N D . REMOVE ALL DIAWN ·~~ ~~i /'1"1 ~ /'f"1 TIME & FREQUENCY C 

BURRS AND SHARP EDGES CHK. IY ~ ._,, '¥Joi, 1 I lCJ I L TECHNOLOGY INC. 2-~l"TO~S A.~S MIC.~0 FAR.AD'S 

1. ~IS-rt:>R:.S. A~ y'4W, ~ ¼, COMP. 

NOTES, UNU:"SS OT~E~Wl'SE ~PEC.IFIED 

PC. so.,._,eD AS':iEMBLY: (o<o00- 1591 

I 2 I 3 

--==============fi;io.IT!;«C77rr c,ti«_; _._7~'') 3000 Olcott SI., S•nl• Cl•r•. C•lilorni• N050 
F PIOJ.1EtiG. I, ' (408) 24U3M 

TOUIANCH UNUSS 
OTHIIWISI SPECIFIED 

.XX ± ANOUl Al 

. xxx± ± 

DO NOT SCALE THIS PRINT 

I 4 

~~ mu F lG G .. 2.4-
M,O. ING. $c..HE~ATIC,: 1toOI ~ . 

- Dl~Pt.AY BD . 

APPD. 

ICO NO. SCAll ""--"' SHT. t Of I 

I 
5 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

- ··--- - ---------------- ---
I 
I 
I 
I 
I 
I 
I 
I 
I 

A 

-

B 

-

I C 

I 
I -

I 
I D 

I 
-

I 
I 

E 

I 
I 

I 2 I 3 

,_ r__, 
I 

. . _____ ,. ___ - ··---·-·- - ------ --- -----· - ----
, 

I 

I 

I 

6608-1450 

11 
l 

r 
:. rr 

I Kl T K2 
( RI 

[ RZ I C.10 C2 

C3

0
o 

[ I R! 

·c"'OOC.4 
( R4 I c:,ooc.<o 

T [ R'!> I c-,aoce 
C "'"' l c.uooc'° . 
( R1 r~· . ow, 

c1Q 
I R6 1 Oc" 

t'DoCM> 
( ~ I crto 
[ RIO I 

Qc.1e 
c.•~O oao 

. .. 
... _ - -

::- --· 
, 

I• AP'P&."t ..WM._..L. ~,-,u~ IA 2'7 TO C:.l~C:UIT s,oa 
OF ek>A.lil 0 E'i'GePT ,,.,T Frt.lc.e-. C:OAJTl'G T Ast-. .... 

~OTIU 

·~-~ ' .., I -:, 

I 4 

---

JI I 
l 

K3 K4 ~ 
u KS 

- - . -

T ,. 

. 

5 7 I I 6 -I 7 ·, 8 
I -••• ·••• " ... -- 11v1c,n10 

1'-01-R ITMI OIICIIPIION I 01 ICNI I AUIN I DAIi 
?i.lO•R Al lt:fi I l'Ufr./1. 
7<. 30 8 IRenseP ,P~,,e ecP /J7S"~ I ,.,...,/ 

A 

' 
.·, 

I 

.... 

I J. 
Q -
~ Pl 

K9 
KIO 

1k 
B 

K6 K7 K8 

I -

C 

...._ 

"'i O', . 

01 ~-
I 

I 
~ 

g 

I -
-

~8-14~0 
7'-0l·A/ ~-,V'lo30 ~.,, 80""'1:> 

~E'-1"-TIC. ~1-1860 

. --- -- ., D 

-
I 

~ 

--

-
I I I I 

::1:.1 .... NO. I .,,c .. ,,,o .. I :; -· ... "'""' 
IEMOVI AU INA~-~\:YES ,~'}, m£m mY«x~~ IUIIISAHDSHAAPIDGIS -. .. E _____ ..... a..~--- ,.,,... 

TOlllANCH UNlHS 
OTNIIWIH S,l(i,flo .-- ~• ~li.\.AY &OARD 
.•• t ANCMIIAI -·· COHl/~• 10-~ / 7,30 
.uxt t - 'o I .. t-it> A•- ,..,~o la~ 
oo NOf ICM.I Ml 111111ft -. -· K AIi ,-.._ .. , Of 

I ~ 
I 6 I 7 I \ 8 

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 

Ckt. Ref. 

Cl 
C2 
C3 
C4 
C5 
C6 
Cl 
CB 
C9 
ClO 
Cll 
Cl2 
Cl3 
C14 
Cl5 
Cl6 
Cl7 
Cl8 
Cl9 
C20 
CRl 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CR8 
CR9 
CRlO 
Jl 

Kl 
K2 
K3 
K4 
KS 
K6 
K7 
K8 
K9 
KlO 

l<elay l3D 7601-R 

Description 

Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VOC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFO 4VDC 
Cap Tant lOOMFD 4VDC 
Cap Tant lOOMFD 4VDC 
Dio Rect 1N4002 
Oio Rect 1N4002 
Dio Rect 1N4002 
Dio Rect 1N4002 
Oio Rect 1N4002 
Oio Rect 1N4002 
Oio Rect 1N4002 
Dio Rect 1N4002 
Dio Rect 1N4002 
Dio Rect 1N4002 
Conn 26 Pin M Header 

Relay 12V 6 Pole 
Relay 12V 6 Pole 
Relay 12V 6 Pole 
Relay 12V 6 Pole 
Relay 12V 6 Pole 
Relay 12V 6 Pole 
Relay 12V 6 Pole 
Relay 12V 6 Pole 
Relay 12V 6 Pole 
Relay 12V 6 Pole 

Pagel 

Assembly II 6608-1450 
Rev B 

TFT Stock No. 

1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-0112 
1008-011 2 
1008-0112 
1284-4002 

I 1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002 
1284-4002. 
2250-6512 

1880-0005 
1880-0005 
1880-0005 
1880-0005 
1880-0005 
1880-0005 
1880-0005 
1880-0005 
1880-0005 
1880-0005 

' 
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Relay i3D 7601-R 

Ckt. Ref. Description 

Rl Res Var PC MT 50K lOT 
R2 Res Var PC MT SOK lOT 
R3 Res Var PC MT SOK lOT 
R4 Res Var PC MT 50K lOT 
RS Res Var PC MT SOK lOT 
R6 Res Var PC MT SOK lOT 
R7 Res Var PC MT SOK lOT 
R8 Res Var PC MT 50K lOT 
R9 Res Var PC MT SOK lOT 
RlO Res Var PC MT SOK lOT 

PC BO 7601-R Relay 
Retainer Relay 
Socket Relay 

Page 2 

Assembly# 6608-1450 
Rev [3 

TFT Stock No. 

1069-5002 
1069-5002 
1069-5002 
1069-5002 
1069-5002 
1069-5002 
1069-5002 
1069-5002 
1069-5002 
1069-5002 
1600-1450 
2140-0025 
2250-0003 

) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I Page 1 

I Model 7601-R 10 Channel Status Board Assembly II 6608-1960 
Rev D 

I 
I 

Ckt. Ref. Description TFT Stock No. 

I Cl Cap Mica 120 pf , 500V 1001-0121 
C2 Cap Mica 120 pf, 500V 1001-0121 
C3 Cap Cer Disc .Oi MFD 25V 1005-1039 

I C4 Cap Cer Disc .01 MFD 2~V 1005-1039 
C5 Cap Cer Disc .01 MFD 25V 1005-1039 
C6 Cap Cer Di SC .01 MFD 25V 1005-1039 

I 
Cl Cap Cer Disc .01 MFD 25V 1005-1039 
CB Cap Cer Disc .01 MFD 25V 1005-1039 
C9 Cap Cer Oise .01 MFD 25V 1005-1039 
ClO Cap Cer Disc .01 MFD 25V 1005-1039 

I Cll Cap Cer Disc .01 MFD 25V 1005-1039 
Cl2 Cap Cer Disc .01 MFD 25V 1005-1039 
Cl3 Cap Cer Disc .01 MFD 25V 1005-1039 

I 
C14 Cap Cer Disc .01 MFD 25V 1005-1039 
Cl5 Cap Cer Disc .Ol MFD 25V 1005-1039 
C16 Cap Cer Disc .01 MFD 25V 1005-1039 

I 
Cl? Cap Cer Disc .01 MFD 25V 1005-1039 
Cl8 Cap Cer Disc .Ul ~FD 25V 1005-1039 
Cl9 Cap Cer Disc .Ul MFD 25V 1005-1039 
C20 Cap Cer Disc .01 MFD 25V 1005-1039 

I C21 Cap Cer Disc .01· MFD 25V t 1005-1039 
C22 Cap Cer Oise . 01 ~FD 25V 1005-1039 
C23 Cap Cer Oise .01 ~FD 25V 1005-1039 

I 
C24 Cap Cer Disc .01 MFO 25V 1005-1039 
C25 Cap Cer Disc .01 ~FD 25V 1005-1039 
C26 Cap Cer Disc .01 MFD 25V 1005-1039 

I 
C27 Cap Tant 10 MFD, 20V 1008-0101 
CRl Diode LED HP 5082-4487 1285-4487 
CR2 Diode LED HP 5082-4487 1285-4487 
CR3 Diode LEO HP 5082-4487 1285-4487 

I CR4 Diode LEO HP 5082-4487 1285-4487 
CR5 Diode LED HP 5082-4487 1285-4487 
CR6 Diode LEO HP 5082-4487 1285-4487 

I 
CR? Diode LED HP 5082-4487 1285-4487 
CR8 Diode LED HP 5082-4487 1285-4487 
CR9 Diode LED HP 5082-4487 1285-4487 

I 
CRlO Diode LEO HP 5082-4487 1285-4487 
Jl Conn Socket 26 Pos 2250-6511 
J2 Conn 10 Pin Polarized 2250-6010 
J3 Conn 10 Pin Polarized 2250-6010 

I J4 Plug, 2 Pin 2250-6002 
Rl Resistor Car Comp 1/4W .!_5% 2.2K 1065-2201 

I 
I 
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Model 7601-R 

Ckt. Ref. 

R2 
R3 
R4 
RS 
R6 
R7 
RB 
R9 
RlO 
Rll 
R12 
R13 
Rl4 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
Ul 
U2 
U3 
U4 
U5 
U6 u, 
U8 
U9 

Page 2 

10 Channel Status Board Assembly# 6608-1960 
Rev D 

Description TFT Stock 

Resistor Car Comp l/4W :_5% 4. 7K 1065-4701 
Resistor Car Comp l/4W +5% 2.4K 1065-2401 
Resistor Car Comp l/4W +5% 4.7K 1065-4701 
Resistor Car Comp l/4W +5% 2.2K 1065-2201 
Resistor Car Comp l/4W +5% 2. 2K 1065-2201 
Resistor Car Comp l/4W +5% 2.2K 1065-2201 
Resistor Car Comp l/4W +5% 2.2K 1065-2201 
Resistor Car Comp l/4W +5% 2. 2K 1065-2201 
Resistor Car Comp l/4W +5% 2.2K 1065-2201 
Resistor Car Comp l/4W +5% 2.2K 1065-2201 
Resistor Car Comp 1/4W +5% 2.2K 1065-2201 
Resistor Car Comp 1/4W +5% 2.2K 1065-2201 
Resistor Car Comp l/4W +5% 2.2K 1065-2201 
Resistor Car Comp 1/4W +5% 2.2K 1065-2201 
Resistor Car Comp 1/4W +5% 2.2K 1065-2201 
Resistor Car Comp 1/4W +5% 2.2K 1065-2201 
Resist~r Car Comp 1/4W +5% 2.2K 1065-2201 
Resistor Car Comp 1/4W +5% 2.2K 1065-2201 
Resistor Car Comp l/4W +5% 2.2K 1065-2201 
Resistor Car Comp 1/4W +5% 2.2K 1065-2201 
Resistor Car Comp 1/4W +5% 2.2K 1065-2201 
Resistor Car Comp 1/4W +5% 2.2K 1065-2201 
Resistor Car Comp 1/4W +5% 2.2K t 1065-2201 
Resistor Car Comp l/4W +5% 330 1065-0330 
Resistor Car Comp 1/4W +5% 330 1065-0330 
Resistor Car Comp 1/4W +5% 330 1065-0330 
Resistor Car Comp 1/4W +5% 330 1065-0330 
Resistor Car Comp 1/4W +5% 330 1065-0330 
Resistor Car Comp l/4W +5% 300 1065-0300 
Resistor Car Comp 1/4W +5% 330 1065-0330 
Resistor Car Comp 1/4W +5% 330 1065-0330 
Resistor Car Comp 1/4W +5% 330 1065-0330 
Resistor Car Comp l/4W +5% 330 1065-0330 
IC SN7404N - 1100-7404 
IC SN7404N 1100-7404 
IC 74C86 1102-7487 
IC 74C165 1102-0165 
IC 74C86 1102-7487 
IC 74C86 1102-7487 
IC 74C165 1102-0165 
IC SN74L505 1101-7405 
IC SN74L505 1101-7405 
IC Socket Dip 14 Pin 2250-1014 
IC Socket 16 Pin 2250-1016 
P.C. Board 1600-1960 

No. 

I 
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I 
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Model 7610R 
7815R 

FSK "R11 Modem Bd. 

7601R 

CKT REF DESCRIPTION 

Cl Cap Cer CK05 .022MF 
C2 Cap Cer CK05 .OlMF 
C3 Cap Cer CK05 .047MF 
C4 Cap Poly 2.5% .OlMF 
C5 Cap Poly 2.5% .OlMF 
C6 Cap Poly 2.5% .OlMF 
C7 Cap Poly 2.5% .OlMF 
ca Cap Poly 2.5% .OlMF 
C9 Cap Poly 2.5% .OlMF 
ClO Cap Poly 2.5% .OlMF 
Cll Cap Poly 2.5% .OlMF 
C12 Cap Poly 2.5% .OIMF 
C13 Cap Poly 2.5% .OlMF 
Cl4 Cap Cer CK05 .IMF 
C15 Cap Cer CK05 .OlMF 
C16 Cap Cer CK05 .OlMF 
Cl7 Cap Cer CK05 .OIMF 
C18 Cap Mica IOOPF 
C19 Cap Mi ca IOOPF 
C20 Cap Tant lOMFD 20V 
C21 Cap Tant lOMFO 20V 
C22 Cap Cer CK06 .22MF 
C23 Cap Cer CK05 .027MF 
C24 Cap Cer CK05 .0027MF 
C25 Cap Cer CK05 . • 068MF 
C26 Cap Cer lMF 
C27 Cap Cer lMF .. '.· 
C28 Cap Cer 1 MF 
C29 Cap Cer lMF 
C30 Cap Cer CK05 .lMF 
C31 Cap Cer CK05 .IMF 
C32 Cap Cer CK05 .IMF 
C33 Cap Cer CK06 .22MF 

CRl Diode IN281 
CR2 Diode IN3064 

Jl Socket Lock 12 Pin Molex 
J2 Conn 2 Pin RT Angle FRCN 

QI Transistor 2N4275 
Q2 Transistor 2N2222 
Q3 Transistor 2N2222 
Q4 Transistor 2N4275 
Q5 Transistor 2N4275 

Assembly #6608-3210 
Rev H 

QTY TFT STOCK NO. 

1 1015-0005 
1 1015-0002 
1 1015-0006 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1006-0002 
1 1015-0001 
1 1015-0002 
1 1015-0002 
1 1015-0002 
1 1001-0101 
1 1001-0101 
1 1008-0100 
1 1008-0100 
1 1015-0003 
1 1015-0007 
1 1015-0008 
1 1015-0013 
1 10Q5•0001 
1 1005-0001 
1 1005-0001 
1 1005-0001 
1 1015-0001 
1 1015-0001 
1 1015-0001 
1 1015-0003 

1 1280-0281 
1 1281-3064 

1 2~0-5212 
1 2 50-6702 

1 1271-4275 
1 1271-2222 
1 1271-2222 
1 1271-4275 
1 1271-4275 

Page 1 of 4 
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Model 7610R 
7815R 
7601R 

FSK "R" Modem Bd 

CKT REF DESCRIPTION 

Rl Res Car Comp 1/4W 5% lOK 
R2 Res Car Comp l/4W 5% 47K 
R3 Res Car Comp 1/4W 5% lOK 
R4 Res Car Comp l/4W 5% 4.7K 
RS Res Car Comp l/4W 5% lK 
R6 Res MT FLM l/8W 1% 10.7K 
R7 Res Car Comp l/4W 5% lK 
RB Res MT FLM l/8W 1% 5.76K 
R9 Res MT FLM l/8W 1% 54.9K 
RIO Res MT FLM 1/8W 1% 23.7K 
Rll Res MT FLM 1/8W 1% lOK 
Rl2 Res MT FLM l/8W 1% lOK 
Rl3 Res MT FLM l/8W 1% lOK 
Rl4 Res MT FLM l/8W 1% lOK 
Rl5 Res MT FLM l/8W 1% lOK 
R16 Res MT FLM 1/8W 1% lOK 
Rl7 Res MT FLM 1/8W 1% 24.9K 
R18 Res MT FLM 1/8W 1% 100K 
R19 Res MT FLM 1/8W 1% 1.05K 
R20 Res MT FLM l/8W 1% 10.5K 
R21 Res MT FLM 1/8W 1% 21K 
R22 Res MT FLM 1/8W 1% 10.7K 
R23 Res MT FLM l/8W 1% 10.7K 
R24 Res MT FLM l/8W 1% 4.32K 
R25 Res MT FLM l/8W 1% 21.5K 
R26 Res MT FLM l/8W 1% 8.45K 
R27 Res MT FLM 1/8W 1% 2.80K 
R28 Res MT FLM l/8W 1% 34.0K 
R29 Res MT FLM l/8W 1% 12.7K 
R30 Res MT FLM l/8W 1% 845 
R31 Res MT FLM l/8W 1% 51.lK 
R32 Res Car Comp 1/4W 5% lOK 
R33 Res Car Comp l/4W 5% 390K 
R34 Res Car Comp l/4W 5% lOOK 
R35 Res Car Comp 1/4W 5% 22K 
R36 Res Car Comp l/4W 5% 330K 
R37 Res Car Comp l/4W 5% 22K 
R38 Res Car Comp l/4W 5% 47K 
R39 Res MT FLM 1/8W 1% 665K 
R40 Not Used 
R41 Res MT FLM 1/8W 1% 665K 
R42 Res Car Comp l/4W 5% 330K 
R43 Res Car Comp l/4W 5% 330K 

Assembly #6608-3210 
RevH 

QTY TFT STOCK NO. 

1 1065-1002 
1 1065-4702 
1 1065-1002 
1 1065-4701 
1 1065-1001 
1 1061-1072 
1 1065-1001 
1 1061-5761 
1 1061-5492 
1 1061- 2372 
1 1061-1002 
1 1061-1002 
1 1061-1002 
1 1061-1002 
1 1061-1002 
1 1061-1002 
1 1061-2492 
1 1061-1003 
1 1061-1051 
1 1061-1052 
1 1061-2102 
1 1061-1072 
1 1061-1072 
1 1061-4321 
1 1061-2152 
1 1061-8451 
1 1061-2801 
1 1061-3402 
1 1061-1272 
1 1061-0845 
1 1061-5112 
1 1065-1002 
1 1065-3903 
1 1065-1003 
1 1065-2202 
1 1065-3303 
1 1065-2202 
1 1065-4702 
1 1061-6653 

1 1061-6653 
1 1065-3303 
1 1065-3303 
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Model 7610R 
7815R 
7601 R 

FSK 11R11 ModBn BO 

CKT REF DESCRIPTION 

R44 Res Car Comp l/4W 5% 22K 
R45 Res Car Comp l/4W 5% 22K 
R46 Res MT FLM 1/8W 1% 113K 
R47 Res MT FLM 1/BW 1% 200K 
R48 Res Car Comp 1/4W 5% 120K 
R49 Res Car Comp 1/4W 5% 160K 
R50 Res Car Comp l/4W 5% 56K 
R51 Res MT FLM 1/BW 1% 8.25K 
R52 Res MT FLM 1/8W 1% 174K 
R53 Res MT FLM 1/8W 1% 20.5K 
R54 Res MT FLM 1/8W 1% 113K 
R55 Res Car Comp 1/4W 5% !OK 
R56 Res Car Comp 1/4W 5% IOOK 
R57 Res Car Comp 1/4W 5% 8.2K 
R58 Res Car Comp 1/4W 5% 56K 
R59 Res Car Comp 1/4W 5% !OK 
R60 Res Car Comp 1/4W 5% lOK 
R61 Res Car Comp l/4W 5% 4.7K 
R62 Res Car Comp l/4W 5% 10 
R63 Res Car Comp l/4W 5% 10 
R64 Res Mt Film 1/8W 1% lOK 

Ul IC C04520BCN 
U2 IC C04520BCN 
U3 IC CD408IBE 
U4 IC C04001AE 
us IC C04013BE 
U6 IC CD4081BE 
U7 IC CD4069 
U8 IC LM324N 
U9 IC LM1458N 
UlO IC LM1458N 
Ull IC LM324N 
Ul2 IC LM1458N 
Ul3 IC CD4520BCN 
Ul4 IC C04001AE 
UIS IC C04081BE 
Ul6 IC LM1458N 
U17 IC LM1458N 
Ul8 IC LM748CN 
U19 IC CD4001AE 
U20 IC CD4520BCN 

YI Crystal 1.00MHz 

Assembly #6608-3210 
Rev H 

QTY TFT STOCK NO. 

1 1065-2202 
1 1065-2202 
1 1061-1133 
1 1061-2003 
1 1065-1203 
1 1065-1603 
1 1065-5602 
I 1061-8251 
1 1061-1743 
1 1061-2052 

. 1 1061-1133 
1 1065-1002 
1 1065-1003 
I 1065-8201 
1 1065-5602 
1 1065-1002 
I 1065-1002 
1 1065-4701 
I 1065-0010 
1 1065-0010 
1 1061-1002 

1 1102-4520 
1 1002-4520 
1 1102-4081 
1 1102-4001 
1 1102-4013 
I 1102-4081 
1 1102-4069 
1 1100-0324 
1 1101-1458 
1 1101-1458 
1 1102-0324 
1 1101-1458 
1 1102-4520 
1 1102-4001 
1 1108-4081 
1 1101-1458 
1 1101-1458 
1 1100-0748 
I 1102-4001 
1 1102-4520 

I 2400-1001 

Page 3 of 4 
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Model 7610R 
7815R 
7601R 

·CKT REF 

FSK "R" Modem 80 

DESCRIPTION 

IC Socket 8 Pin 
IC Socket 14 Pin 
IC Socket 16 Pin 

Tie Wrap 

P.C. Board, FSK "R" Modem 

Assembly #6608-3210 
Rev H 

QTY TFT STOCK NO. 

6 2250-1008 
10 2250-1014 
4 2250-1016 

1 2140-0005 

1 1600-3210 
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Table 2-1 Model 7601 Communication Interface Sel ections 

DIP Switch S1 
position on 

7601-C 
Mother Board 

DIP Switch Sl 
position on 

7601-R 
Mother Board 

2 

4 
5 
6 
7 
8 

OFF OFF 
ON ON 
ON OFF 
OFF ON 
ON OFF 
ON ON 
0 FF OFF 

FOR OTHER COMBINATIONS 
CONSULT FACTORY 

FOR OTHER COMBINATIONS 
CONSULT FACTORY 

NOTE: All of the above configurations require a complete 
FSK Modem board to the 7601-C and 7601-R 
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TFT OPERATION MANUAL ADDENDUM 

• ◄ ,,,..,.,, • .. •, . S/N - -=-------"---

MODEL 7601. MANUAL REVISION LEVEL D EFFECTIVITY 7601 RUN 1 

IMPORTANT MANUAL CHANGES 

1.0 ATTACHED ARE TABLE 2-1 AND BLOCK DIAGRAM FIGURE 6.3 DRAWING 6600- 1490 
WHICH HAVE BEEN REVISED AND UPDATED 
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Table 2-1 Model 7601 Communication Interface Selections 

DIP Switch S1 
position on 

7601-C 
Mother Board 

DIP Switch Sl 
posit ion on 

7601 -R 
Mother Board 

2 

4 
5 
6 
7 
8 

2 
3 

5 
6 
7 

OFF OFF 
ON 0 
OFF OFF 
ON ON 
ON ON 
ON ON 
ON ON 
OFF OFF 

OFF OFF 
ON ON 
ON OFF 
OFF ON 
ON OFF 
ON ON 
0 FF OFF 

FOR OTHER COMBINATIONS 
CONSULT FACTORY 

FOR OTHER COMBINATIONS 
CONSULT FACTORY 

NOTE: All of the above configurations require a complete 
FSK Modern board to the 7601-C and 7601-R 
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