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MRC 1620 SCADA System 

'/he il!RC 1620 Remote Coutrol ism, 
i11tel!(~e11t, iute};rated S11peruiso1:)' Cou­
trol aud Data Aq11isitiou (SCA DA J -~vstem 
that oflersJlexihility u11d sophisticatio11 
i11 nn eco110111ical a11d depe11da/Jle pack­
ap,e for ,{leneml remote> co11tro! {/P/Jliw­
tions i11 the e11er;;_J'. 11/ility. /ra11spo11alio11 
a11d te/eco111m1111icatio11 illllustries. 

Configm·ation 
The Ml{C 1620 system consi!ils of 

a Remote Terminal that allows an 

option:il Control Terminal or IBM PC 

with TaskMaster20 software to monitor 

and control a remoIe facility from both 

dedicated and/ or dial-up control 

points. The MRC 1620 Remote Termi­

nal comes equipped with 32 relay iso­

lated command outputs 06 raise/ I6 

lower). I 6 1TL status inputs ancl l 6 

analog metering inputs with the 

required terminal connectors. 

Accessible 
In broadcast applications. the sys­

tem may he configured as a standard 

Remote Control with a Control Termi­

nal at the studio and the Remote Tcr­

min;-tl at the transmitter. The Remote 

Communication 
The Remote Terminal comes 

equirped with a built-in internal 1200 

baud modem to communicate o\'er 

dedicated circu its (STL;TSIJFMSCA or 

2 /.➔ wire leased lines). An extc.:rnal 

1200, 2-100 baud :Iuto-answer modem 

for dia l-up access over the public 

switched telephone network is also 

includl'cl with the Remote Terminal. 

This modem c:in he moved 10 the 

Control Terminal should dial-up access 
he a\'ailahlc only at that location. 

Set l lp 
System set up and calibration are 

done at the Remote Terminal with eight 

color coded hullons. For each channel. 

upper and lower telemetry limits may he 

set or disabled independently and may 

be cal ibrated in either pO\\Tr. indirect 

pmver, linear or microvoli mode. Status 

inputs may he st:t 10 display direct or 

inverted and may he progr:immed to 
trigger an alarm on rising. falling. or ri~­

ing and fa lling "·,wcfonns. 
Non-volalik- memory is standard in 

the MRC 1620. In the event of :1 power­

clown, all set-up d;H:1. calihr:11ion and 

limits ;Ire stored in an El·: l'ROM ror up 
Terminal may also he interrogated over 10 ten years. 
dial-up lines using the TaskMaster20 

sofrwarc and modems. The TaskMas­

ter20 can also he used to directly con­

nect a PC at the Control or Remme 

Terminal for automatic logging and 

automatic controls. 

Intelligence 
Telemetry limit checking and 

status alarm capability ensure that an 

unmanned facility operates at peak effi­

ciency. During alarm conditions, intdli­

gent, automatic corrective action Gin be 

taken by the Remote Terminal under 

the direction of the TaskMaster20. 

Operation 
The MRC 1620 Remote and Co111rol 

Terminals are simple 10 operate and 

easy 10 understand. All status channds 

:ire simultaneously displayed on a set 

or 16 LEDs. The front panel displays 
read-outs of selected channel number 

and telemeny data. LFDs indicate orer­

ation mode. ala rms and other system 

parameters. 

The MHC 1620 constantly checks 

tclemet1y and status dat:1 for each 

channel against assigned limits. Olli of 

parameter conditions immediately trig­

ger an audible and visible alarm The 

front panel :1llows the operator to issue 

commands to either raise or lower the 

telemetry \'alues to bring that channel 

hack within limits. The telemetry and 

status channels also have :111 optional 

muting feature. 

System Diagnostic!, 
The MRC 1620 maintains two spe­

ci:il system test channels. Onl' checks 

N D conversions and pro\'ides an 

alarm when tolerance exL·t·eds factory­

set limits. The second gi\'es 1he user 

read-outs or data link qual ity. 
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TaskMaster20 Software 

◄ The TaskMaster20 software is an easy ro use software package 
that allows you to access and control your Remote Terminal via 

a PC and modem. Pull down menus are available on each screen 10 

assist you with operation of the TaskMastcr20. 

◄ The sys'.em automatically boots 10 the Monitor 
Screen tor the site I.D. that you choose. The Moni­

tor Screen allows you to view the parameters for all 16 
status and telemelly channels. Use this screen to issue 

raise and lower commands. 

◄ Current alarm conditions are displayed 

and acknowledged on the Alarm Page. 

Up to 20 of the latest alarms and hourly log 

data from the last 30 hours can be logged at 

your convenience. 

◄ A three-tiered password c·J\lonitor"", 
··Control" and .. Master"') environment 

protects your system. Only the "Master"· pass­

word may change set-up information. Pro­

gram the Site Name and password on the first 

Set-up Screen. Nine (9) auto-dial numbers are 

also program,mble to directly call out to a 

TaskMaster20 when alarm conditions occur. 

You customize your own channel and status labels 

◄ on the second Set-up Screen. Remme setup a11ributes 

may he uploaded or downloaded from the MRC 1620. 

Once you have entered your site labels. status labels and 

password information. you can access any sire by simply 

entering the site l.D. \\'ith the proper password. 

◄ Program auto-cont rol information in the Auto Screen. Commands 
can be set up 10 he issued when a telemetry value exceeds its 

limits. Commands can also he initiated from a change of status condition. 
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Specifications 
Gent·ral 
Type of system: 1\licn1prncl's,or-lx1sl'd Control and lkmott· frr111in:1t,. 
Failsafe: 

• Complit·s \\'ilh rum:111 FCC rt·quirl'ml'nl,. 
• Rrsponcls ;1flt·r railurt· of interrnnnL"Cling cirrnil. l"~cr 

prog1:1111111:1hle from l lll 9999 minutes (0 10 I(,<, hours). C:111 ht· 
disabled. 

Failsafe Output: lff Sl'DT rl'ia)' con1ac1., ( Form C). lA, 30 \ 'de. 
111111-indur1i1•e. 

AJarm Indications: \ 'i~ual and aural (bo1h RT and CT). Aural alarm 
ddca1ahk and rL"11101ec1bk·. 

Maintenance Override: lff only from 1xmd con1ml prol'idl's !ff relay 
dosure. Sl'DT rday ront;1cb (Form CJ, 2/\, 30 \ 'de. non-indunive. 

lnu:n.onnc:ns 
Classes: 21 1 k;1,l'd lint:, !-',\I ,uhc1rri<:r or rnmhinmion. 
2/4 wire: 

• 600 oh111 lx11:tnced lillL'. nominal. Sl'nd kvd: 0 dllm. nominal. 
• Recei1·e leld: -30 dllm minimum. 
• lkquirt·~ l'r>icl' gmdt· Sl'ril's -122 (2•wire) or Seril', -120 ( 1-wirl' ) 

lha,ic conui1ioning] d:11a d1annl'L IFor111erly Serie., W02-
lldl Sy,1ern Tedrnical Referenct· Pl 1H 100-t.l 

Subcarrier (Optional): 
• noo ohm nominal unlxtlann:d lint·. in & ou1 :St:11(1 kvd: 

1.W p-p. nominal. 
• lk,·<:il'<.: lc.:vel: ll.2'i \' p-p. n1ini111u111. Frl'tJUl'ncy modulation of 

~ubcarril'r on a specilk frequel1C)' he111 l'l'n 2(, kl lz and !Wi kl 17.. 
Modulation: Tll'o lone FSK. 1200 2200 I lz. 
Data Rate: 12(\() hit, •., . llalf dupll'x. 
Serial interface: RS-252 l<)r dirt:cl or "AT" modrn1 connenion lo PC 

2•100 or l 200 or 300 hit., , 
Data Format (all): 8-hi1,. no parit)', I ,toJ) hit. 

Command I unc.tmn, 
Number of Outputs: 16 raise and H, lower. 
Inputs: Frum r:mel raise lo;;,.•er hu1ron,. 
Outputs: Sl'DT (Form C) relay contac1,. 2A .. ,O\'ck. non•indurliw. 
Response Time: 'iOO 111.,. 1ypic:1I. 

'italus Functions 
Number of Inputs: 16 input., 
Inputs: 'ITL-rnmp:11ible closures at the Remotl' Tcrmin;il. (5,-\00 ohm 

illlernal pull-up re',i,101~). 
Input Filtering: l.·C low-pa,s filler for l',JCh inp111. 
Input States: l 's<:r prog1:1mniahlt· for 1\·.o . or N.C. rnnract>. 
Indication: Frum r:111d gr<:<:n LEDs at RT and er. Changt•:1hk 1n r<.:d 
Response Time: Is, 11·picil , from srall!s change IO indication ,11 lh<: CT. 

2'i0 ms, typical. whl'n rnmmanus an.: hl.:ing is~ued from till' CT. 

felemetry (Analog) Function~ 
Number of Channels: I (1 input, 
Inputs: An,ilog ±-J.'i \ 'ck maximum, ,ingle ended referenced 11> 

ground. Othl'r input, op1ion:1I. 
lnput Impedance: 'iOO kOhm, nominal. 
Input Filtering: 1.-C low p;1s, filti.:r for l'.td1 channel. 
Calibration: Via from pand button, in n1illivuh. linl'ar. po11er 1)r 

indin:u power m11tll'. A minimum of 0.2'i voh, requirrd for lull-srak 
calil11:11ion (99991 to m:1i111ain Mated acn 11:Ky. 

AID: One part lll -1096 ( 12 bi1s + .,ign) 
Measurement Accuracy: lk:lter 1han O.'i% 
Sample Rate: Greatc:r than 9 times sl'cond on di.,plared channd. 

Moseley 
Associates 
Incorporated 

Response Time: Is, 1ypiGtl, from an inpu1 ch:ingl' :11 lhl' llT 10 indic:ninn al 
lilt' CT. 2'i()m,, typic:1I. wlx:n cn111111ands :1rl' being b,Ul'ti from 1he CT 

Physkal 
Power (CJ' or RT): IOO 110 220 .rnJ, 2 10 V:1c 'i0/60 l lz. 30 W. 1ypictl. 
Operating Temperature: 0-'i(IC 
Size (WxHxD): ·19 l'lll x !Hem x 2.~rnl 129" x .., .. x 9" I 

Optinrn, 
TaskMa-,ter20: Singll'-,ill' ,\-IHC 1(120 PC Soft11art• requi1'l', llli\l PC XT 

l'quiv;1k111 or hellL'L 
MasterController: 1\ lulti-site ~IRC lh20,i\lRC 2 PC :-,01iw:1re rl'quires IB,\,I 

PC11\T o:qui1all'lll or hL'lll'f 
Subcarrier Communications: A1·aibhk on ~tand:1rd frequencies from 16 10 

185 kl lz 

Task.\1a.,tcr 20 
Hard~·-11·<.· Rc<1uirrnu:n1, 
Minimum Upgrade 

Computer 
• IBM PC/XT or • 286/586-has<:d compalihil' 

PS, 2 
• 320KB Rt\M • 6·10KB RAM or more 
• St:ri:tl 1'011 

• Par;tlld Printi.:r l'orr 
• 360KB Flopp)' Disk D1ive • 1 . .2~113 or 720Kl3 or 1.-HMll 
• 20MB 11:!rd Di.,k • -10~11! I lard Disk or more 
• Color Graphics Atbptcr • EGA or VGA C:tJ):thilil)' 

Monitor 
• CGA Monitor 

Modem 
• 1200 h:1ud 
• Hayes "t\T" comp,11iblc.: 

1111<.:rnal or cx1crnal 

Printer 
. ,,., 

• 113~1 comp;llihlt.: par,1llc! prinll'r 

Cables 
• Parnllel printer ,:1blc 
• Nlcxlc111 cahk if using external modem 
• Null-m<xlem cable if using direct connec1 

00S 
• Version 3.0 or larer 

Software Features 
• Dial or direc1 connect lo :u1 MRC 1620 Remote or Conrrol lbminal. 
• Display current analog and s1all!s value~. 
• Display and Hcknowledge alarms. 
• Manm1lly control an MRC 1620 Remote Terminal (RT). 
• Au10111arically cornrol (via :111alog limitti and Slall!s condi1ions) an RT. 
• Display, edi1, and store l'C screen l:1bcb. 
• Download :ind Slur<.: 1hc sci-up parameters from 1he MRC 1620. 
• Recall :md upload the set-up parameters to the MRC 1620. 
• Maintain and gl'nerme log file(s) from up to 16 HT si1rs al uscr-~pecil1rd 

intervals during the day. 
• Ge11ern1e a printed log. 

11 1 Castilian Drive 
Santa Barbara. CA 
93117-3093 

a 
Flow General 
Company 

Phone: 805 968 9621 
Telex: 658448 
FAX: 805 685 9638 
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WARNING 

This equipment complies with the requirements in Part 15 of FCC Rules for a 

Class A computing device. Operation of this equipment in a residential area may 

cause unacceptable interference to radio and TV reception requiring the operator 

to take whatever steps are necessary to correct the interference . 

MRC1620 
7A0325 Rev A 

ii 
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WARRANTY 

All equipment designed and manufactured by Moseley Associates. rnc is warranied agains1 defec1s 
in workmanship and materiol that develop under normal use within a period of (2) years from the date of 
original shipment. and is also warranted to meet any specifications represented in writing by Moseley 
Associates, Inc., so long as the purchaser is not in default under his contract of purchase and subject to the 
following additional conditions and limitations: 

I. The sole responsibility of Moseley Associates. Inc. for any equipment not conforming to this 
Warranty shall be, at its option: 

A. to repair or replace such equipment or otherwise cause it to meet the represented specifications 
either at the purchaser's installation or upon the return thereof f_o.b. Santa Barbara, California, as 
directed by Moseley Associates. Inc.; or ' 

B. to accept the return thereof Lo. b. Santa Barbara, California. credit the purchaser's account for 
the unpaid portion, if any, of the purchase price. and refund to the purchaser. without interest. any 
portion of the purchase price theretofore paid; or 

C. to demonstrate that the equipment has no defect in workmanship or material and that it meets 
the represented specification, in which event all expenses reasonably incurred by Moseley Associ­
ates, Inc .. in so demonstrating. including but not limited to costs of travel to and from the purchaser's 
installation, and subsistence, shall be paid by purchaser to Moseley Associates, Inc . 

2. In case of any equipment thought to be defective. the purchaser shall promptly notify Moseley 
Associates, Inc., in writing, giving full particulars as to the defects. Upon receipt of such notice, Moseley 
Associates. Inc. will give instructions respecting the shipment of the equipment, or such other manner as it 
elects to service this Warranty as above provided. 

3. This Warranty extends only to the original purchaser and is not assignable or transferable. does 
not ex.lend to any shipment which has been subjected to abuse. misuse, physical damage, alteration. operation 
under improper conditions or improper installation. use or maintenance. and does not ex.tend to equipment or 
parts not manufactured by Moseley Associates, Inc. ant! such equipment and parts are subject to only 
adjustments as are available from the manufacturer thereof. 

4. NO OTHER WARRANTIES. EXPRESS OR IMPLIED. SHALL BE APPLICABLE TO ANY 
EQUIPMENT SOLD BY MOSELEY ASSOCIATES, INC. AND NO REPRESENTATIVE OR OTHER 
PERSON IS AUTHORIZED BY MOSELEY ASSOCIATES, INC. TO ASSUME FOR IT ANY LIABILITY 
OR OBLIGATION WITH RESPECT TO THE CONDITION OR PERFORMANCE OF ANY EQUIPMENT 
SOLD BY IT, EXCEPT AS PROVIDED IN TH IS WARRANTY. THIS WARRANTY PROVIDES FOR THE 
SOLE RIGHT AND REMEDY OF THE PURCHASER AND MOSELEY ASSOCIATES. INC. SHALL IN 
NO EVENT HAVE ANY LIABILITY FOR CONSEQUENTIAL DAMAGES OR FOR LOSS. DAMAGE OR 
EXPENSE DIRECTLY OR INDIRECTLY ARISING FROM THE USE OF EQU IPMENT PURCHASED 
FROM MOSELEY ASSOCIATES INC. 

MRC1620 
7A0325 Rev A 
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GLOSSARY 

Analog to digital 

Complementary metal-oxide semiconductor 

Central processing unit 

Erasable, programmable, read-only memory 

Electrically-erasable, programmable, read-only memory 

Frequency shift keying 

Integrated circuit 

Light-emitting diode 

MOdulator/DEModulator 

Normally closed (contact) 

Normally open (contact) 

Public Switched Telephone Network 

Random-access memory 

Read-only memory 

Subsidiary Communications Authority 

On/Off (Go/No-Go) input to the Remote Terminal representing an 
occurrence of interest, such as doors opening, transmitter overloads, fire, 
etc. External interfacing is normally required, providing a contact closure 
(or an opening) to the MRC1620. 

Telephone Company, here refers normally to a Series 3002 basic­
conditioned data circuit or equivalent. 

Varying analog voltage input representing a metering function not 
normally input directly, i.e. 3.0 Vdc may represent a plate voltage of 7500 
volts in a transmitter. External interfacing may be required. 

Total harmonic distortion 

Transistor-transistor logic 

vii 
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SECTION 1 

SYSTEM CHARACTERISTICS 

1.1 Introduction 

The Model MRC1620 Remote Control System is designed to provide the ability to monitor and 
control broadcast transmitters and similar installations from remote locations. 

It provides sixteen analog "telemetry" channels, which are digital displays of analog input 
voltages. Four digits plus decimal point and sign are provided. There are sixteen status (on-off) 
displays; each is an LED which is lit or not according to the presence of an external contact 
closure. There are thirty-two relay outputs (sixteen raise-lower pairs) which may be activated by 
the user by selecting a channel and pressing the RAISE or LOWER button on the front panel. 

The MRC1620 allows a variety of configurations to be used: 
1. Remote Terminal (RT) and Control Terminal (CT). 
2. RT and Personal Computer (PC) as the Control Terminal. 
3. RT and CT with a PC connected to the RT. 
4. RT and CT with a PC connected to the CT. 
5. RT and CT with a PC connected to both the CT and RT. 

Intercommunication between Control and Remote Terminals may be by leased telephone line (2-
wire or 4-wire), or optionally by subcarrier or mixed subcarrier and wire systems. Various 
subcarrier frequencies are available. 

The PC may be connected directly (with leased lines, subcarriers, or RS-232) or via the Public 
Switched Telephone Network (PSTN/Dialup) at either the RT or CT. For use with a PC, it is 
necessary to use TaskMaster20 (tm) or MasterController (tm) software available from Moseley. 
This manual discusses the RT-CT configuration and setup. Operation of the TaskMaster20 or 
MasterController software is described in a separate manual. 

Microprocessor technology at both Control and Remote Terminals allows advanced standard 
features such as single-person keyboard calibration, tolerance alarms, and non-volatile memory. 

MRC1620 
7A0325 Rev A 

1-1 
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1.2 System Specifications 

Type of System 

Failsafe 

Failsafe Output 

Alarm Indications 

Maintenance 
Override 

Interconnects 

Classes 

2-wire and 4-wire 

Subcarrier 
(Optional) 

Modulation 

Data Rate 

Serial Interface 

Data Format (all) 

Command Functions 

Number of Outputs 

Inputs 

Outputs 

Response Time 

Microprocessor-based Control and Remote Terminals. 

Complies with current FCC requirements. 
Responds after failure of interconnecting circuit. User­
programmable from 1 to 9999 minutes (0 to 166 hours). Can be 
disabled. 

RT SPOT relay contacts (Form C} 2A, 30 Vdc, noninductive. 

Visual and aural (both RT and CT}. Aural alarm defeatable and 
remote able. 

RT only front-panel control provides RT relay closure. SPOT 
relay contacts (Form C} 2A, 30 Vdc, noninductive. LED 
indication at both RT and CT. 

2-wire or 4-wire leased-line, FM subcarrier, or combination. 

600 ohm balanced line, nominal. Send level: 0 dBm, nominal. 
Receive level: -30 dBm minimum. 
Requires Voicegrade Series 422 (2-wire} or Series 420 (4-wire} 
[basic conditioning] data channel. {Formerly Series 3002--Bell 
~ystem Technical Reference PUB-41004.} 

2200 ohm nominal unbalanced line, in & out. Send level: 1.5V p­
p, nominal. Receive level: 0.25 V p-p, minimum. Frequency 
modulation of subcarrier on a specific frequency between 26 kHz 
and 185 kHz. 

Two-tone FSK. 1200/2200 Hz. 

1200 bits/s. Half duplex 

RS-232 for direct or "AT" modem connection to PC 
2400 or 1200 or 300 bits/s. 

8-bits, No parity, 1 stop bit. 

16 raise and 16 lower. 

Front-panel raise/lower buttons. 

SPOT (Form C) relay contacts, 2A, 30 Vdc, non-inductive. 

S00ms, typical 
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Status Functions 

Number of Inputs 

Inputs 

Input Filtering 

Input States 

Indication 

Response Time 

Telemetry (Analog) Functions 

Number of Channels 

Inputs 

Input Impedance 

Input Filtering 

Calibration 

AID 

Measurement 
Accuracy 

Sample Rate 

Display 

Response Time 

Physical 

Power (CT or RT) 

Operating 
Temperature 

Size (W X H X D) 

Options 

TaskMaster20 

MasterController 

MRC1620 
7A0325 Rev A 

16 inputs 

TTL-compatible closures at the Remote Terminal. 
(3300 ohm internal pull-up resistors). 

L-C low-pass filter for each input. 

User programmable for N.O. or N.C. contacts. 

Front-panel Green LEDs at RT and CT. Changeable to Red. 

1 s, typical from status change to indication at the CT. 
250ms, typical when commands are being issued from the CT. 

16 inputs. 

Analog+/- 4.5 Vdc maximum, single ended referenced to 
ground. 

500 kOhm, nominal. 

L-C low-pass filter for each channel. 

Via front-panel buttons in millivolt, linear, power or indirect power 
mode. A minimum of 0.25 volts required for full-scale calibration 
(9999) to maintain stated accuracy. 

One part in 4096 ( 12 bits + sign). 

Better than 0.5% 

Greater than 9 times/second on displayed channel. 

4 digits (9999, maximum) plus sign and decimal point. 
Alphanumeric setup menu. 

1 s, typical, from an input change to display at the CT. 
250ms, typical when commands are being issued from the CT. 

100/120/220/230/240 Vac, 50/60 Hz, 30 W, typical. 

0-50 oc 

49 cm x 18 cm x 23 cm (19" x 7" x 9") 

Single-site MRC1620 PC Software 
requires IBM PC/XT or equivalent or better 

Multi-site MRC1620/MRC-2 PC Software 
requires IBM PC/AT or equivalent or better 

1-3 
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Subcarrier 
Communications Available on standard frequencies from 26 to 185 kHz 

Specifications subject to change without notice. 

MRC1620 
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1.3 System Description 

The Control and Remote Terminals consist of several printed circuit modules which share the 
processing load. Although the Remote and the Control Terminals perform different functions, 
they are very similar electrically and mechanically: most of the boards appearing in one are 
identical to the boards appearing in the other. The only exceptions are the 
Analog/Command/Status board and the External Relay board which are installed only in the 
Remote Terminal. The following text describes a typical MRC1620 terminal in a "building-block" 
format. For specific circuit details, see Section 4, Module Descriptions. 

The MRC1620 Remote Terminal consists of seven modules: Power Supply, CPU, Front Panel, 
Communications 1/0, Data Modems, Analog/Command/Status, and External Relay board. The 
Control Terminal omits the Analog/Command/ Status and External Relay boards. The text below 
describes in general terms the purpose of these individual modules and their interaction with 
other modules. For a complete circuit description of the modules, see Section 4. 

1.3.1 CPU 

This board is the heart of the MRC1620 terminal and is located directly behind the front-panel 
printed circuit board. It holds the Motorola 6809 Microprocessor, the program instructions in 
EPROM, the RAM, the setup parameters in EEPROM, some interfacing logic for communication 
with the other modules in the system, and the RS-232 port. Most communication between 
modules is done through an external 1/0 address bus and 1/0 data bus. When the CPU board 
wants to communicate with another board, it puts an address on the 1/0 address lines IOAB1-
IOAB4. If the operation is a Read, the addressed module puts data on 1/0 data lines IODB0-
IODB7, which is read by the CPU board. For a Write operation, after placing the address on the 
1/0 address lines, it puts data on the 1/0 data lines and strobes the *WASTA writestrobe line. 
The addressed module then receives the data from the 1/0 data bus. 

In addition to the CPU board signals, there are signals which are generated externally that the 
Processor Board routes to other modules; for example, power lines such as RELAY +15, 
ANALOG +15, ANALOG -15, and +5. 

1.3.2 Front Panel 

The Front Panel board is responsible for interfacing operator-oriented functions with the CPU 
board and is mounted directly on the chassis' front panel. It communicates with the CPU board 
over the 1/0 bus and uses no other signals. The LEDs can be changed from green to red by 
reversing their polarity. 

1.3.3 Power Supply 

The Power Supply accepts ac line voltage, and supplies +15 Vdc, -15 Vdc, and +5 Vdc to the 
other modules. It is located within the MRC1620 chassis itself. Depending upon the 
configuration of the Corcom filter, the ac line voltage input may be 100 Vac, 120 Vac, 220 Vac, or 
230/240 Vac (user selectable). 

1.3.4 Data Modems 

The Data Modems are a family of devices which are used to communicate data between the 
Control and Remote Terminals. These devices are attached to the CPU board via two 
connectors. Essentially, there are three types of data modem: Telco, Subcarrier, and 
Subaudible. Each terminal may be configured with any combination of these. In addition, if the 
system is to be run over Telco line exclusively, it may be configured for 2-wire or 4-wire operation. 

The Data Modems are comprised of two sections: a transmitter, and a receiver, each on its own 
printed circuit board. The purpose of these modems is to interface serial data used by the CPU 
board to and from FSK carrier modulation. For Telco interface, the frequencies lie within the 
audio region. Subcarrier board frequencies are available in a variety of standard frequencies 
ranging from 26 kHz through 185 kHz. 

MRC1620 
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In addition to modulating and demodulating signals, the modem boards also select the data rate 

at which information is to be conveyed. Baud rate selection is accomplished by connecting any 

one of the 6 data clocks to the receive data clock RXCLK, or the transmit data clock TXCLK, as 

appropriate. This connection is done automatically on each transmit or receive board. The Telco 

and Subcarrier boards operate at 1200 baud using the 19200 Hz clock line supplied from the 

CPU board. Other signals such as "DCD, *CTS, and "ATS are used to pass modem status 

signals to and from the CPU board. 

1.3.5 External Relay (RT Only) 

The External Relay board accepts the 16 analog voltage samples and the 16 status inputs, and 

presents them to the Analog/Command/Status board for further processing. It is mounted on the 

outside of the Remote Terminal's rear panel. Since the analog inputs are single-ended, AD1 -

AD16 carry the analog samples, and AGND carries the common signal; ST1 -ST16 carry the 

status information. In addition to accepting data, the External Relay board provides a set of 34 

relay contact closures. Each channel has a RAISE contact and a LOWER contact. They are 

activated when the appropriate CHnnR or CHnnL line is driven to ground. The Failsafe and 

Maintenance Override relays are activated by low levels on the FAILSAFE and MAINT lines. 

1.3.6 Analog/Status/Command (RT Only) 

The Analog/Command/Status board is a multipurpose module which interfaces the CPU board 

and the External Relay board. It is located inside the chassis, and is mounted on the rear panel. 

Like most of the other boards which communicate with the CPU board, the 

Analog/Command/Status board passes data back and forth over the 1/0 bus. Perhaps the most 

important function of the Analog/Command/Status board is the Analog to Digital conversion of the 

analog sample channels. Following several commands from the CPU board, the AID converter 

indicates its state of readiness using the line • ADRDY. When a conversion is complete , the CPU 

board resets the AID, and selects the next analog sample channel. 

1.3.7 Communications 1/0 

The Communications 1/0 board is quite simple since it contains no active components, but still is 

important. It serves as the gateway for all communications directed towards the other terminal 

and PC, and contains various circuitry designed to protect the MRC 1620 from any high voltage 

surges over the Telco lines, etc. It passes communications data to and from the Data Modems 

{via the CPU board) using the TELCO IN, TELCO OUT, SUB IN, and SUB OUT lines. 

Communications with the PC is via the 9-pin RS-232 EIA connector. In addition, other signals 

such as *BZDRV and "INTBZ are supplied to the rear panel allowing the user to enable the 

internal alarm buzzer. The Communications 1/0 board is mounted on the outside of the rear 

panel of the chassis. 

MRC1620 
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MRC1620 Block and Level Diagram 
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2.1 Introduction 

SECTION 2 

INSTALLATION 

We recommend that you read the entire manual to understand the MRC1620 prior to attempting 
to hookup this equipment. However, we realize this may be impractical in some situations, so 
please read at least Sections 2 and 3. In the following discussion, the Remote Terminal is 
assumed to be used at the transmitter site and the Control Terminal at the studio. 

2.2 Unpacking 

The MRC1620 Remote and Control Terminals should be carefully unpacked and inspected for 
shipping damage. Should inspection reveal any shipping damage, visible or hidden, immediately 
file a claim with the carrier. Keep all packing materials until the performance of the system is 
confirmed. 

We recommend that the front doors to both the Remote and Control Terminals be opened for a 
superficial inspection of the internal components. This should ascertain that all boards, 
assemblies, and cables are mechanically secure. 

Four screws are used to hold the power supply in place during shipment (located on the 
underside of the chassis). They should be removed from each terminal before installation. Retain 
these shipping screws and reinstall them if the terminals are to be moved. This will insure safe 
transportation. 

CAUTION 

Do not apply power to either terminal until the procedure in Section 2.3 is 
completed. 

Do not attempt any adjustments of any kind until the nature of each 
adjustment is understood. 

2.3 Line Voltage Selection 

The Remote and Control Terminals each have the capability of operating at either 100, 120, 220, 
or 230/240 Vac, 50-60 Hz. The units are shipped for 120 Vac operation, unless otherwise 
specified. 

The ac power connector on each unit contains a voltage selector card (PC card) and a fuse. The 
PC card can be inserted four different ways. Verify that the PC card is set for the line voltage to 
be applied to the unit. The voltage selected can be observed on the PC card through the window 
in the ac power connector. 

If the voltage selector card needs to be changed to match the available power, do the following: 
unplug the power cord, and slide the access window down. Pull out the FUSE PULL lever and 
remove the fuse. With a small needle-nose pliers, firmly grasp the PC card and remove it with a 
straight pull. 

Select the operating voltage by orienting the PC card to position the desired voltage number of 
the top left side. Replace the PC card with the needle-nose pliers. 

Verify the fuse in accordance with the label on the power connector. Return the FUSE PULL 
lever to its normal position and insert the fuse into the holders. Slide the window up and install 
the ac power cord. 

MRC1620 
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2.4 Site Selection 

The Remote and Control Terminals must be set to the same site for proper operation. The site 

select switch is provided for multi-site operation with PC Software. The site select switch S2 can 

be found directly beneath PS on the CPU board. You will have to remove the communications 

board nearest the center of the CPU board to gain access to S2. Set S2 as follows (S2-8 is not 

used): 

Site S2-1 S2-2 S2-3 S2-4 S2-5 S2-6 S2-7 
0 off off off off off off off (factory default) 
1 ON off off off off off off 
2 off ON off off off off off 
3 ON ON off off off off off 
4 off off ON off off off off 
5 ON off ON off off off off 
6 off ON ON off off off off 
7 ON ON ON off off off off 
8 off off off ON off off off 

125 ON off ON ON ON ON ON 
126 off ON ON ON ON ON ON 
127 ON ON ON ON ON ON ON 

2.5 Pre-installation Checkout 

The main purpose of the preinstallation checkout is for the user to gain familiarity with the system 

while both the Remote and Control Terminals are easily accessible and together on a bench at 

the same location. While the installation is relatively simple and straight forward, certain details of 

installation and operation, if overlooked, may cause what appear to be equipment failures. 

CAUTION 

Always remove power from the terminal whenever printed circuit boards 
are removed or replaced In the terminal. Failure to observe this caution 
may cause damage to one or more boards. 

Connect a power cord to both the Remote (the one with the relays on the rear) and the Control 

Terminals. Plug these into an ac power source. Open the front panels of each terminal and turn 

on power with the switch that is located at the lower-right corner of the chassis. 

Verify that the Remote Terminal is displaying "RT" followed by the site number (typically 0). This 

indicates Channel 0. After a few seconds the FAILSAFE and ALARM LEDs should be flashing. 

After about 1 O seconds the display will go blank and these two LEDs will be the only LEDs 

displayed. Press ACK key. The display now should show "19 1.". 

Press the CHANNEL UP arrow key. You should now be at Channel o again. Press the SETUP 

key and the UPPER LIMIT key at the same time. All LEDs and display segments should be 
illuminated. Release the keys to restore the LEDs and display. 

Verify that the Control Terminal is displaying "CT" followed by the site number (typically 0). Press 

ACK. The display should now show "19 1.". Press the CHANNEL UP arrow key. You should 

now be at Channel O again. Press the SETUP key and the UPPER LIMIT key at the same time. 

All LEDs and display segments should be illuminated. Release the keys to restore the LEDs and 

display. 
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2.6 Remote and Control Communications Interconnections 

The following paragraphs tell how to connect the two terminals to form an MRC1620 system. 

2.6.1 Telco Interconnect 

When telephone lines are used for communication in both directions between the two terminals, 
two modes of operation are possible, 2-wire or 4-wire. In the 2-wire mode, one telephone pair 
carries both Remote and Control message transmissions. In the 4-wire mode, the Remote and 
Control Terminal messages are transmitted on separate telephone pairs or their equivalents, 
giving slightly better noise immunity. In either case, the conditions of a Bell System Series 3002 
"basic-conditioned" data channel should be maintained between the Remote and Control 
Terminals. 

Note: The Communications 1/0 board (on the rear of each chassis) contains varistors which give 
some protection against lightning strikes. However. we strongly recommend that you provide an 
external lightning arrestor on all phone lines, especially those at a transmitter site (where the 
Remote Terminal is located). 

If you choose to use a 2-wire Telco circuit, then verify that each of the four Telco boards (two at 
each terminal) is jumpered for 2-wire operation. (See the lower-right section of each board.) 
Connect the TELCO INPUT terminals on the rear of the Remote unit to the TELCO INPUT 
terminals on the rear of the Control unit as shown in Figure 2-1. 

0 0 
IN RAOIO OUT 

REMOTE 
TERMINAL 
(TRANSMITTER I 

Figure 2-1 

CONTROL 
TERMINAL 
(STUOIOI 

2-Wire Telco Communications 

0 0 
IN RAOIO OUT 

If you choose to use a 4-wire Telco circuit, then verify that each of the four Telco boards (two at 
each terminal) is jumpered for 4-wire operation. (See the lower-right section of each board.) 
Connect the TELCO INPUT terminals on the rear of the Remote unit to the TELCO OUTPUT 
terminals on the rear of the Control unit and vice-versa as shown in Figure 2-2. 

MRC1620 
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Figure 2-2 

CONT~L 
TERMINAL 
(STUOIOI 

4-Wire Telco Communications 

2.6.2. Subcarrier and Subaudible Interconnects 

0 0 
IN RAOIO OUT 

When FM subcarriers are used for data in both directions, Subcarrier Input and Output boards 
are normally supplied. Connect the RADIO INPUT of the Remote unit to the RADIO OUTPUT of 
the Control unit, and vice-versa, as shown in Figure 2-3. 

0 0 

IN RAOIO OUT 
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Figure 2-3 

Subcarrier Communications 
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Verify that the correct frequencies for your application are installed. For example, if you want a 
11 O kHz subcarrier circuit for use over your STL (from Control to Remote) and a 67 kHz 
subcarrier circuit for use over the air (from Remote to Control) , then be sure that the 11 o kHz 
Subcarrier Input board and the 67 kHz Subcarrier Output board are installed at locations P3 and 
P4 (the positions are interchangeable) of the CPU board {on the rear of the front panel) of the 
Remote Terminal. It follows that the 110 kHz Subcarrier Output board and the 67 kHz Subcarrier 
Input board should be located at the Control Terminal. 

2.6.3 Mixed Interconnects 

When one communication direction is on telephone lines {or equivalent) and the other direction is 
on subcarrier (or subaudible), then the appropriate boards are supplied . . Verify that the Telco 
boards (there should be two, one at each terminal) are jumpered for 4-wire operation (see the 
lower-right section of the boards). 

If you choose Subcarrier communications from Control to Remote {as with an STL) and Telco 
communications from Remote to Control {as with a Telemetry Return Link) then verify that the 
Subcarrier Input board and the Telco Output board are installed at locations P3 and P4 {the 
positions are interchangeable) of the CPU board {on the rear of the front panel) of the Remote 
Terminal. The Subcarrier Input board and the Telco Output board should be installed at the 
Control Terminal. See Figure 2-4. 

REMOTE 
TERMINAi.. 
{TRANSMITTER I 

Figure 2-4 

CONTROL 
TERMINAL 
(STUOIOI 

Mixed Communications (Case 1) 

0 0 

IN RADIO OUT 

If you choose Telco communications from Control to Remote (as with a phone line) and 
Subcarrier communications from Remote to Control (as with subcarrier over the air) then verify 
that the Telco Input board and the Subcarrier Output board are installed at locations P3 and P4 of 
the CPU board {on the rear of the front panel) of the Remote Terminal. The Telco Output board 
and the Subcarrier Input board should be located at the Control Terminal. See Figure 2-5. 

MRC1620 
7A0325 Rev A 

2-5 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

0 0 

IN RADIO our 
REMOTE 
TE/H.IINAL 
(TRANSMITTER) 

Figure 2-5 
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Mixed Communications (Case 2) 

0 0 
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If you choose to use External Subcarrier equipment with a Telco board to communicate over a 
Subcarrier Input or Subcarrier Output board, a Telco Lo (in or out, as appropriate) board must be 
used for the telco portion of that data path. 

2.7 System Checkout 

Now that you have both the Remote and Control Terminals connected back-to-back on a bench 
in front of you, it would be a good time to review the SETUP operation of the MRC1620 as 
discussed in Section 3. Figure 2-6 is provided to help you plan your installation. 
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2.8 Physical Installation 

The MRC1620 is designed for industry-standard RTMA rack mounting. If the power supply 
shipping screws are removed prior to installation, then once the unit is installed in the rack, all 
boards that normally require seNice can be removed without removing the chassis from the rack. 

2.9 Audible Alarm 

Control of the audible alarm (located behind the front panel) at both the Remote and Control 
Terminals is provided by the terminals labeled "ALARM ENABLE" on the rear of each chassis. 
*BZDRV is buzzer drive and *INTBZ is internal buzzer. 

Several alternatives are available to you. The simplest is to install a jumper between terminals 
1 and 2. In this case, the audible alarm will always be activated when an alarm condition is 
detected. 

In the case that a terminal is located in a studio booth, it is possible to have external control of the 
buzzer so that will be muted when a mike is active. See Figure 2-7. The relay contact (supplied 
by you) is assumed to be open when any mike is active and closed when no mikes are active. 

0 0 
IN RADIO OUT 
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Figure 2·7 
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If you wish to use an external indicator (e.g., a lamp or buzzer), note that *BZDRV is a transistor closure capable of sinking only 50 mA at 12 V (to signal ground). For larger loads, use an external relay (supplied by you). See Figure 2-8. 
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2.1 o Analog Inputs 

The analog input terminals are located at the upper-right corner of the External Relay board on 
the rear of the chassis at the Remote Terminal. Full-scale input is + or -4.5 Vdc. If you exceed 
approximately 5 V on an input, "OUCH" will appear in the display, erratic operation may occur on 
one or more channels. Each input has an integral low-pass filter, so any signal other than de will 
be averaged. Each input is singled-ended, i.e., one side of the signal is tied to analog ground. If 
you wish to use a signal that is floating above analog ground, you must use an external 
differential and/or isolation amplifier. We also recommend that you ground any unused analog 
inputs to prevent erroneous readings. 

2.11 Status Inputs 

The status input terminals are located at the lower-right corner of the External Relay board on the 
rear of the chassis at the Remote Terminal. Each input is TTL compatible, i.e., a "low" is O - 0.8 
Vdc and a "high" is 2.4-5.0 Vdc. Each input has a 3.3 K ohm pullup so that a simple contact 
closure will operate a status input. If you use a contact closure (such as a relay), be sure to 
install an RC network (100 ohm, 0.1 uF) across the contacts to suppress contact bounce. See 
Figure 2-9. · 

------------7 
MRC • 1610 

2.12 Relay Outputs 
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Figure 2-9 

Status Input Interfacing 

U!!R - SUPf>Ll!O 
CONTACT CLOSURl 

Each of the 34 relays (16 RAISE, 16 LOWER, Maintenance Override, and Failsafe) is rated at 30 
V and 2 A, non-inductive. For larger loads and/or higher voltages you should use an external 
relay (supplied by you) , driven by the MRC1620 relay. 

For interfacing the relays to TTL equipment, an RC network (100 ohm, 0.1 uF) shou ld be used to 
suppress contact bounce, and a pullup resistor may be needed, depending on the particular 
application. See Figure 2-10. 
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Relay Output Interfacing 

For interfacing the MRC1620 relays to external relays, external "snubbing" networks (100 ohm, 
0.1 uF) must be installed across ac external relay coils or other ac loads; "clamping" diodes 
(1 N4002 or equivalent) must be installed across de external relay coils. This is mandatory to 
avoid erratic operation and/or damage to the MRC1620. See Figure 2-11. 
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2.12.1 Raise and Lower 

Each RAISE and LOWER output has form C contacts available. The relay is energized when the 
appropriate RAISE or LOWER command is issued. 

2.12.2 Maintenance Override 

The Maintenance Override relay has form C contacts available. The relay is energized when the 
Remote Terminal is placed in the Maintenance Override condition. 

2.12.3 Failsafe 

The Failsafe relay has form C contacts available. The relay is energized when there is not a 
failsafe condition, and is relaxed when there is a failsafe condition at the Remote Terminal. 
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3.1 Remote Terminal Operation 

SECTION 3 

OPERATION 

We suggest that the reader have the Control and Remote Terminals available for experimentation 
while reading this section. Pushing the buttons on the front panel cannot damage the units. Place 
the Control and Remote terminals together on a bench or table top, and connect them together 
(using wire or coax cable terminated by BNC connectors, depending on the interconnection 
options you have ordered). Refer to Section 2.4 for information on interconnection, Section 2.2 
for line voltage selection, and Section 2.3 for preinstallation checkout. 

This having been done, power up both terminals using the power switch located inside the 
chassis. You will have to open the front panel using the knurled knob to do this. 

If you do not have the units available while reading this section, Figure 3-1, showing a front 
panel, is provided below for reference. The Control and Remote terminals have identical front 
panels. (You can tell them apart by looking at Channel "O" or the rear of the units. The Remote 
Terminal has an external relay board.) 

As one might guess from their close resemblance, operation from the Control and Remote 
Terminals is very similar. The Remote Terminal (which is the unit installed at the transmitter) has 
additional set-up capabilities. We will first describe operation at the Remote Terminal, then 
describe how the Control Terminal differs. 
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3.1.1 General Comments 

The alphanumeric display on the front panel always pertains to one of the twenty channels 
(numbered o to 19). When the Remote Terminal is powered up, it goes to channel O. Channel o 
is the "power saver" channel; after ten seconds the displays are turned off (except for the RUN, 
MAINT, FAILSAFE, and ALARM LEDs, whose significance we will explain later). Any time a 
button is pushed, the displays are turned on for ten seconds. Only channel O has this feature, 
which is useful if you are using an uninterruptible power supply (UPS) containing a battery. 

To select a different channel, press the UP or DOWN arrow keys. Each time you push the button, 
the channel number is incremented or decremented. Holding the button down will cause the 
system to advance (or retreat) through the channels continuously. After channel 19, channel O is 
selected (and vice-versa). 

Channel O displays the terminal type (RT or CT) and the site number. 

Channels 1-16 display the current value of the sixteen analog (telemetry) inputs. 

Channel 17 is a test of the AID (analog-to-digital) converter. The AID reference voltage is fed 
through the input amplifier and back into the AID converter. It should always read within 20 
counts of 2048. 

Channel 18 is an indication of the performance of the interconnection between terminals. The 
first two digits represent the quality of communications (proportion of error-free messages) 
received from the other terminal (hardwire port, HW, connected through the plug in cards). The 
second two digits represent the quality of communications it is receiving from the PC port. Each 
of these data quality displays is a number from 00 to 99, with 99 being best. 

Channel 19 displays the time remaining until Failsafe as a number of minutes between O and 
9999. If Failsafe is not enabled, 0 will be displayed. 

3.1.2 Channel o 
When channel O is selected, the keys have different meanings than those marked on the front 
panel. At the Remote Terminal, we have: 

SET UP and UPPER LIMIT simultaneously: 

Lamp Test: All LEDs and all segments of the alpha-numeric display are lit up. 

SET UP and LOWER LIMIT simultaneously: 

Audible Alarm Test: The front panel audible alarm is sounded as long as the keys are 
pressed. 

NOTE 

You must install an enabling jumper on the rear of the unit before the alarm 
will sound. Refer to Section 2.8, Audible Alarm for information. 

SET UP and RAISE simultaneously: 

Audible alarm enable/disable. Each simultaneous push of these keys reverses the status 
of audible alarming. The LED labeled AUDIBLE OFF shows the current status. The 
audible alarm disable function does not disable the audible alarm test. 
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SET UP and LOWER simultaneously: 

Maintenance override enable/disable. FCC regulations traditionally required that only 
one point at a time in a Remote Control system may be the "control point". The control 
point has the ability to execute command actions. In the Moseley MAC product line, 
when the Remote Terminal is the control point, there is said to be a "Maintenance 
Override" condition. This corresponds to the local/remote function on many older remote 
controls and is essential for personnel security at the transmitter site. 

When a maintenance override condition exists, the MAINT LED is lit at both Control and 
Remote Terminals. The RAISE and LOWER keys at the Control Terminal are disabled 
and the RAISE and LOWER keys at the Remote Terminal are armed. A relay at the 
Remote Terminal is closed when the system is in a maintenance override condition. This 
permits the connection of an external light or alarm to warn personnel to remove the 
system from Maintenance Override Mode before leaving the transmitter plant. 
MAINTENANCE OVERRIDE MAY NOT BE ENDED FROM THE CONTROL 
TERMINAL. Each simultaneous push of SET UP and LOWER at the Remote Terminal 
while channel O is selected reverses the current state of maintenance override. 

SET UP and ACK simultaneously: 

This clears all alarms at once. Various conditions cause alarms in the MRC1620. These 
will be described later. If there are several different alarms (for instance, several 
channels go out of tolerance) the alarms will be stacked. Normally each alarm will be 
displayed in turn. (Each time ACK is pushed the next alarm is displayed.) If for some 
reason you do not want to step through all the alarms, SET UP and ACK pushed 
simultaneously while on channel O will clear all the alarms. 

3.1.3 Channels 1-16 

The preceding key combinations pertain to channel 0. For channels 1-16 the keys have the 
following effects: 

RAISE: Activates the RAISE relay associated with the selected channel. See note under 
"LOWER." 

LOWER: Activates the LOWER relay associated with the selected channel. 

NOTE 

RAISE and LOWER at the Remote Terminal will have no effect unless the 
unit is in maintenance override mode. Maintenance override defeats RAISE 
and LOWER at the Control Terminal. 

UPPER AND LOWER LIMITS: These keys are used to display any tolerance limits which you 
have established for the selected channel. (These limits are entered via set-up 
mode, which we will describe later.) The limit will be displayed as long as the key 
is held down. A display of O. indicates that no limit has been established for the 
selected channel, not that the limit is O units. 

ACK (Acknowledge): This key is used to acknowledge alarms. The following conditions cause 
alarms at the Remote Terminal: 

Channels 1-16 out of user-established tolerance limits. 

Status alarms. (You can establish alarms on transitions of the 16 status 
channels. We will describe how to do this later.) 

Channel 17 (AID test) out of factory-preset tolerances. 

Interruption of data from Control Terminal. (Channel 18) 

Failsafe started/activated. (Channel 19) 

MRC1620 
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When one or more of these conditions occurs, the alarm LED flashes. If the audible alarm has 
not been disabled (via SET UP and RAISE on channel 0, described previously) and the enabling 
jumper has been installed on the rear panel, the audible alarm will sound also. The alarm is 
cleared by pushing ACK. The appropriate alarming channel is selected automatically. 

In the case of telemetry tolerance alarms, the red LEDs labeled UPPER LIMIT and LOWER 
LIMIT are lit as appropriate, for as long as the out-of-tolerance condition persists. (These LEDs 
pertain to the selected channel only. If you go to another channel that is not out of tolerance, 
they will go out.} If an alarm conditions ends, the alarm must still be acknowledged. The affected 
channel will be selected, but the tolerance LEDs will not be lit. 

If several alarms have occurred, the alarms will be stacked. Pushing ACK clears the first alarm. 
After a four-second delay the alarm LED will flash again, the audible alarm will sound if it has 
been enabled, and when the operator pushes ACK the next alarm channel will be selected. This 
process continues until all of the alarms have been cleared. 

If there are no unacknowledged alarms, pushing ACK will select channels where the previously 
acknowledged alarm condition remains in effect. If there is more than one such channel, each 
channel will be selected in turn as ACK is pushed successively. (You must wait four seconds 
between pushes.} In the case of status alarms, the alarm channel will be among those selected 
until the next status transition on that channel. 

If an analog channel is muted, a "[" will appear in front of the value and limit checking will be 
suspended for that analog channel. If a status channel is muted, alarm checking will be 
suspended for that status channel. 

3.1.4 Failsafe 

When the Remote or Control Terminal senses that it is no longer receiving data transmissions 
from the other terminal, the failsafe sequence commences. When the data performance reaches 
50, an alarm is sounded for channel 18. When the data performance reaches 00, the FAILSAFE 
LED on the front panel begins to flash and the failsafe countdown begins (from the user-set 
nominal time}. When three minutes remain in the countdown, an alarm is sounded for channel 
19. When zero minutes is reached, the LED remains on steadily , another alarm is sounded, and 
the failsafe relay relaxes at the RT. This relay can be connected to make your transmitter 
inoperative under failsafe conditions. As soon as communication from Control to Remote is 
reestablished, the LED goes off and the failsafe relay energizes again. 

Entering maintenance override at the Remote Terminal ends fai lsafe. Failsafe can be disabled 
(see Section 3.2.2). 

3.2 Remote Terminal Set UR 

Channels 1-16 can be calibrated, given tolerance alarm limits, et cetera. Channel 18 can be used 
to set up communications header and trailer bytes. Channel 19 can be used to set up Failsafe. 
To enter set-up mode, select a channel using the UP and DOWN arrow keys and press SET UP. 

When in set-up mode, the SET UP LED is lit. You may think of setup as a series of questions. 
At the end of the sequence the SET UP LED goes off and the various setup parameters you have 
established go into effect. To abort the sequence simply press SET UP again. 

WARNING 

You must go through the entire sequence or none of your entries will take 
effect; sample telemetry voltages must be present during telemetry set-up. 
Status inputs should be connected for status alarm set-up. 

While in set-up mode, the keys marked UPPER and LOWER LIMIT take on the meanings YES 
and NO. ("YES" and "NO" are marked above the keys.) 

In general. press NO, UP, or DOWN as appropriate until the alphanumeric display shows what 
you want to see. Then press YES to enter the proper parameter and go on to the next question. 
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3.2.1 Channels 1-16 

Calibration Mode 

After you select a channel and press SET UP, you will see MVOLT in the alphanumeric display. 
We are choosing the telemetry calibration mode. Our choices are: 

MVOL T (millivolt) 
LINEAR 
POWER 
INDIRECT (except on channel 1) 

As you press NO, each of these choices will be displayed in turn. Press YES when your choice 

appears in the window. 

MVOL T specifies that the display value for the selected channel will be expressed in millivolts. 
For example, if channel 1 is calibrated in MVOL T mode and 3.2 volts is applied to the 
corresponding analog input, "'3200*" will be displayed. The "*" indicates that value is in millivolts. 

LINEAR specifies that the display value will be directly proportional to the input sample voltage for 

the channel being set up. Later on you will have to enter a calibration value. We will explain this 

when we get to it. 

POWER mode specifies that the display value will vary as the square of the input sample voltage. 

You may use this mode to compute power from a telemetry input that varies proportional to 
current. This mode also requires a calibration value, and will be explained more fully later. 

INDIRECT mode specifies that the display value will vary in proportion to the product of the input 

voltage on the channel being set up, and that of the next lower-numbered channel. For instance, 
if channel two is calibrated in INDIRECT mode, the input voltages on channel one and two are 

multiplied, and the display value is proportional to this product. (As with LINEAR and POWER 

modes , you will enter a calibration factor later.) Since channel one has no next lower channel, 

INDIRECT mode will not be offered as a choice when you are setting it up. 

Decimal Point Pos ition 

If you have selected MVOL T mode, you will skip the next three choices, and advance directly to 

upper limit entry, below. Otherwise (in LINEAR, POWER and INDIRECT modes). you must now 

choose from these: 

xxxx. 
XXX.X 
xx.xx 
x.xxx 
.xxxx 

This entry specifies the position of the decimal point for the display. Press NO until you see the 

position you want, then press YES. 

Displayed Sign 

Next you choose from: 

SIGN+ 
SIGN-

This entry specifies the sign of the calibration factor you are about to have calculated by the 

MRC1620 (see below). Use NO and YES. 
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_......._ 

Calibration Value 

Now we enter the calibration value. This process is exactly analogous to the process of 
calibration on a conventional remote control, where you adjust a trim-pot until the meter reads 
correctly. To adjust the display value use the use the UP and DOWN keys until you see the value 
you want to be displayed for the input sample voltage you have applied. 

For example, suppose you apply a 3.0 volt telemetry sample to the input for channel two, select 
channel two, press SET UP, select Linear mode, select XXX.X, and select sign+. When you get 
to the calibration factor, the display starts out at 100.0. You may adjust this to any value you 
want by using UP and DOWN keys. Let's suppose 100.0 is exactly what you want. You press 
YES. After you complete the remaining questions, you leave set-up mode. From now on, 
whenever 3.0 volts of sample is applied to the input for channel two, 100.0 will be displayed when 
channel 2 is selected. If 1.5 volts is applied, this is half as much, so 50.0 will be displayed. 
Suppose you had chosen POWER instead of LINEAR mode (with all the other entries exactly the 
same). For a 3.0 volt sample applied to the input, the display says 100.0, just as for LINEAR. 
But when you apply 1.5 volts. the input voltage is half as much. so the display value falls 
according to the square of one-half (i.e., one-fourth) and therefore 25.0 is displayed. 

Let us take the same example again, but this time choosing INDIRECT mode. Suppose a 1.0 volt 
sample has been applied to channel 1 and 3.0 volts to channel 2 at calibration time. We once 
again choose 100 .0 as the calibration factor. Since the display value is proportional to the 
product of the two voltages, we can develop the following table: 

Channel 1: Channel 2: Channel 2: 
Input: Input: Display: 

Original Conditions: 1.0 V 3.0 V 100.0 

Changed Conditions: 0.5 V (x 1/2) 3.0V(x1) 50.0 

0.5 V (x 1/2) 1.5 V (x 1/2) 25.0 

3.0 V (x 3) 3.0 V (x 1) 300.0 

Studying these examples should give you a good grasp of the operation of INDIRECT mode. 

Due to the characteristics of the AID converter used in the MRC1620, accuracy is proportional to 
the input sample voltage at calibration time. If you apply less than 0.25 V, accuracy is not enough 
to meet the accuracy specification of 0.5%. Therefore, any attempt to calibrate with less than 
0.25 V applied to the appropriate input (either inputs in INDIRECT mode) will be ignored. The 
channel will remain calibrated in whatever mode it was in before you entered setup mode. In 
general, you should try to calibrate with the input voltage near full scale. The voltage applied 
should never exceed 4.5 volts, however. 

Upper and Lower Limits 

After you have entered the calibration factor, you are asked for upper and lower telemetry 
tolerance limits. If the value as calibrated goes outside the tolerance you have entered, an alarm 
results. Setting a tolerance of O is equivalent to defeating the limit. The system displays an initial 
value of 5% over or under the display value as appropriate. For example, if you have calibrated 
the channel to display 100.0, the initial value for upper limit will be 104.9, and that for lower limit 
will be 95.0. You may use UP and DOWN keys to change the limit as you please. Pressing NO 
will set the display value to 0. Press YES when the display shows the correct value and the limit 
will be established. 

Analog Mute Channel 

Limit checking (upper and lower) may be suspended (muted) for a given analog channel when a 
chosen status channel is OFF. After completing limits setup, you are asked for the status 
channel that will mute the analog channel you are setting up. Setting the mute channel to O turns 
off the muting (limits always checked) for the analog channel. Use UP and DOWN keys to change 
the mute channel. 
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NOTE 

Muting always is determined from displayed status channel (LED off). 

Status Invert 

This completes the setup of the analog telemetry input for the selected channel. The remainder 
of the set-up sequence is for STATUS indications. The first choices are: 

STAT NORM and 
STAT INV 

This set-up allows you to invert the status applied to the input before it is displayed. When STAT 
NORM is selected, a closure across the status input terminals for the selected channel causes 
the LED to be ON. When there is no continuity between the terminals, the LED is OFF. 
Selecting STAT INV reverses this. NO and YES are used to select between the choices, as 
before. 

Status Alarms 

Now, you can specify the conditions for status alarms: 

NONE 
RISING 
FALLING 
BOTH 

If you select RISING, an alarm will be triggered whenever the LED indication for the selected 
status channel goes from OFF to ON. FALLING is the reverse transition. Both specifies there 
will be an alarm on any transition. Do not use any response except NONE if you are not using the 
status inputs, as superfluous alarms may result upon leaving the setup mode. As before, use NO 
and YES to make your choice. When you have made your selection, you have completed the 
setups for this channel. The SET UP LED will go off, and the value as calibrated will be 
displayed. 

Status Mute Channel 

Status alarm checking may be suspended (muted) for a given status channel when a chosen 
status channel is OFF. This is analogous to limit check muting. Again you are asked for the status 
channel that will mute the status channel you are setting up. Setting the mute channel to O turns 
off muting (alarms are always checked) for the status channel. Use the UP and DOWN keys to 
change the mute channel. 

NOTE 

Muting is always determined from the status channel as displayed (LED 
off). 

3.2.2 Channel 18 -- Communications Header and Trailer Bytes 

Select Channel 18 and press SET UP. "HBYTE=nn" will be diplayed where nn is from Oto 16, 
indicating the number of header fill bytes preceding normal MRC 1620 communications 
messages. Select the desired time using UP and DOWN keys. Press YES to accept the valve 
and continue. "TBYTE=nn" will be displayed, indicating the number of trailer fill bytes appended 
to normal MRC 1620 communications messages. Select the desired time using UP and DOWN 
keys. Press YES to accept the valve and exit setup. 

These two values should be set to the minimum value required for your modems being used. 
The factory default is zero for both. 
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Modem Type 

Moseley Internal 
"AT" dialup 
Multitech 202T (AT PC) 

3.2.3 Channel 19 -- Failsafe 

HBYTE 

0 
0 
2 

TBYTE 

0 
0 
0 

Select Channel 19 and press SET UP. "FS= nnnn." will be displayed where nnnn is from o 
through 9999. 0 represents disabled and 1 through 9999 are minutes until failsafe. Select the 
desired time using UP and DOWN keys. Press YES to accept the time and exit set up. The 
factory default is 1 minute. 

Be sure to consult the current FCC rules and regulations regarding failsafe. The failsafe 
time should be set to a value which is determined by your transmitter installation. If you are using 
a PC control terminal with dial-up operation only, you might set this period to just longer than the 
period that you intend to dial the RT. For example, 180 for 3 hours or 1440 for 24 hours. The RT 
will then dial the PC if it has not been queried within the allotted time. 9999 minutes corresponds 
to 166 hours, which is just short of a week. 

3.3 Final Notes on the Remote Terminal 

Verifying Parameters 

You may check the set-up parameters at any time without changing them. Simply press SET UP 
and press YES successively. You may change one aspect of the set up without changing the 
others, simply by using NO, UP, or DOWN keys as appropriate and then pressing YES until you 
reach the end of the sequence. You must continue to the end of the setup sequence for any new 
set-up factors to be entered. 

RUN LED 

The RUN LED has not been mentioned yet. This is simply an indication at a glance that 
conditions at the terminal are normal. The RUN LED will be OFF if the terminal is: 

a. in maintenance override 
b. being set up, or 
c. in failsafe or impending failsafe. 

3.4 Control Terminal Operation 

Operation at the Control Terminal is similar to that at the Remote. These are the differences: 

Channel o does not have the "power saver" feature. 

The status of Maintenance Override may not be changed from the Control Terminal. 
Therefore SET UP and LOWER pressed simultaneously on channel O have no effect. 
There is no maintenance override relay at the CT 

There is no failsafe relay at the Control Terminal (you will nonetheless get an alarm upon 
failsafe or impending failsafe). 

There is no set up at the CT except Channel 18. Pressing the SET UP key on other 
channels has no effect. 

The RUN LED, in addition to the conditions listed above (see Section 3.3), is OFF when 
the RT received data quality is less than 50. 

The summary of MRC1620 Operation (see Section 3.5) lists the functions for quick reference. 
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3.5 Summary of Operations 

Operation 

Press UP or DOWN arrow keys to advance or retreat through the channels. 

Press RAISE or LOWER for relay activation after selecting desired channel. 

Press UPPER LIMIT or LOWER LIMIT to display telemetry tolerance limit. A limit of 0 means no 
limit has been established. 

Press ACK to acknowledge tolerance or status alarm {in response to flashing alarm LED and 
audible alarm). The channel in question will be selected. If there is more than one alarm, they 
will be presented in order of channel number. 

If there is no flashing alarm LED, press ACK to disclose any previously acknowledged alarms 
where the alarm condition persists. These include: 

a. Telemetry channel remains out tolerance. 
b. Status channel remains OFF after falling edge alarm. 
c. Status channel remains ON after rising edge alarm. 

The RUN LED is OFF if the Remote Terminal is: 

a. In Maintenance Override, 
b. Being set up, 
c. In failsafe or impending failsafe, or, 
d . Not communicating with the CT (CT only} 

There are 20 channel displays as follows: 

Channel 0 - After ten seconds the RT goes into "power saver mode", with only the RUN, 
MAINT, SET UP, and ALARM LEDs enabled. 

Channels 1-16 - The 16 telemetry inputs. 

Channel 17 - AID gain reference - should be 2048 +/- 20 counts. 

Channel 18 - Data link performance figures. HW port;PC port. Each performance value 
is expressed as a number from 0 - 99. 

Channel 19 - Time until Failsafe, expressed as minutes from Oto 9999. 

Channel 0--The following combinations of keys pressed simultaneously have special meanings: 

SET UP & UPPER LIMIT: Lamp Test 

SET UP & LOWER LIMIT: Audible Alarm Test 

SET UP & RAISE: 

SET UP & LOWER: 

SET UP & ACK: 

Failsafe 

Toggle Audible Alarm 

Toggle Maintenance Override 
(RT only) 

Clears all unacknowledged alarms 

Alarms when CT to RT link performance is < 50. Starts countdown from nominal when 
link performance = 00. Alarms when countdown < 4. Alarms and enters failsafe 
when countdown= 0. 
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SETUP 

To set up a channel at the Remote Terminal, select the desired channel and press SET UP. 
Telemetry samples must be present. 

1. Telemetry Calibration Mode 

MVOL T (millivolt display) 

LINEAR 

POWER 

INDIRECT 

(proportional to input} 

(proportional to square of input) 

(proportional to product of this channel and next lower channel -
not allowed on channel 1) 

Press NO to step through the choices ; press YES when desired choice is 
displayed. 

2. Telemetry Display Decimal Point 

XXXX. 
xxx.x 
xx.xx 
x.xxx 
.xxxx 
Use NO and YES. 

3. Sign of Telemetry Calibration Factor 

SIGN+ 

4. 

5. 

SIGN-

Use NO and YES. 

Telemetry Calibration Value 

Telemetry Upper Tolerance Limit 

6. Telemetry Lower Tolerance Limit 

7. Analog Mute Channel 

Use UP and DOWN arrow keys to increment and decrement displayed number 
for 4, 5, 6, and 7. Press YES when desired value is displayed. 

8. Status Input Inversion 

STAT NORM (i.e., not inverting) 
STAT INV (i.e., inverting) 

Use NO and YES. 

9. Status Alarm 

NONE (no alarm) 
FALLING (alarm on LED change to OFF) 
RISING (alarm on LED change to ON) 
BOTH 

Use NO and YES. Do not use on unused status channel (i.e . leave as NONE}. 

10. Status Mute Channel 

Use UP and DOWN arrow keys to increment and decrement the displayed 
channel. Press YES when desired channel is displayed. 
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SECTION 4 

MODULE CHARACTERISTICS 

4.1 Introduction 

This section provides theory of operation for the MRC1620. Please see Section 9 for schematics, 
assemblies and parts lists. 

The modules are discussed in the following order: 

4.2 Power Supply 
4.3 CPU 
4.4 Front Panel 
4.5 Analog/Command/Status 
4.6 External Relay 
4.7 Communications 1/0 
4.8 Data Modems 
4.9 Cable Assemblies 

4.2 Power Supply 

Schematic: 91D7317 (Fig.8-1) 

The power supply module generates the de voltages required by the other boards. This power 
supply can operate at one of four nominal ac power source voltages: 100, 120, 220, or 230/240 
Vac, 50-60 Hz. Input voltage selection is done through the voltage selector card (pc card) within 
the CORCOM 6J4. 

The supply produces a total of three different voltages: + 15 Vdc at .8 A, +5 Vdc at 3 A, and -15 
Vdc at .8A. Voltages are generated through a full-wave center-tap diode scheme, capacitively 
filtered, then regulated using solid state series-pass integrated-circuit regulators. Voltages are 
supplied to the CPU board via a six pin connector assembly. 

4.3 CPU 

Schematic: 
Assembly: 

9107365 
20D2917 

(Fig. 8-2) 
(Fig. 8-3) 

This section provides a comprehensive technical description of the CPU board. It is not a 
detailed explanation of microprocessors, but rather discusses the basic design concepts 
incorporated into the board. The user is referred to many excellent texts on microprocessors 
which can be found at your local library. 

The CPU board is composed of six sections. 

* MPU 
* Address Decoding . System 1/0 
• Reset Circuitry 

Modem 1/0 
• RS-232 1/0 
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MPU 

U20 is the MPU (Microprocessing Unit) which generates the address from which data will be 
stored or retrieved. The address bus consists of 16 bits, allowing 65,536 (216) addresses. 
These lines are used on the CPU board to select the PIA (Peripheral Interface Adapter), the 
ACIAs (Asynchronous Communications Interface Adapter), the RAM (Random Access Memory), 
the EEPROM (Electrically-Erasable Programmable Read-Only Memory), or the EPROMs 
(Erasable, Programmable Read-Only Memory). 

The data bus (D0-D7) is used to carry the data between the MPU and other parts of the board. 
This bus is bidirectional. When the MPU writes data, the MPU outputs and the peripherals input. 
Conversely, when the MPU reads data, the MPU inputs and the peripherals output. The direction 
of data flow is controlled by the R/W (Read or Write) line. Data is read into the MPU when this 
line is high. 

E (Enable) is a 1 MHz square wave used for bus timing. Data transfers occur on the falling edge 
of E. Q is a quadrature signal with E. *RESET disables operation and resets the MPU to a 
known state. BA indicates the MPU is accessing the bus. *IRQ, *FIRQ, and *NMI are interrupt 
inputs. *HALT and *DMA/BREQ are inputs used with direct memory access schemes and are not 
used in the MRC1620. MADY is a memory ready signal used to interface with slow memories 
and is also not used in the MRC1620. XTAL and EXTAL connect with Y1 to form a 4.0 MHz 
oscillator. R30, C24 and C25 prevent oscillation at overtones. 

Address Decoding 

The majority of the address decoding is done by U19 which functions as a one-of-eight selector. 
Depending upon the address generated by the MPU, U30 drives the proper select line to the logic 
zero level. U9 and U10 facil itate address decoding by providing signals to U19. The remainde r 
of the address decoding is completed within the selected chip itself. The jumper block at the 
bottom of the board (near U19) determines the address block size. 

Below is a chart showing the range of addresses for which a specific integrated circuit is selected. 

Integrated 
Circuit 

EPROM U8 
EPROM U7 
EPROM U6 
EPROM US 
EPROM/BATRAM U17 
EEPROM U16 
RAM U15 
S2 
ACIA U21 
PIA U13 
ACIA U14 

System 1/0 

Address (HEX) 
"2K" Jumpers 

F800-FFFF 
F000-F7FF 
E800-EFFF 
E000-E7FF 
D800-DFFF 
DO00-D7FF 
C800-CFFF 
cooo 
C004-C005 
C00B-C00B 
C00C-CO0D 

"4K" Jumpers 

F000-FFFF 
E000-EFFF 
D000-DFFF 
CO00-CFFF 
B000-BFFF 
A000-AFFF 
9000-9FFF 
8000 
8004-8005 
800B-800B 
B00C-800D 

The bulk of the system 1/0 is done through the PIA installed at U13. It is organized as two sets of 
8-bit bidirectional data lines, PAO-PA7, and PB0-PB4 act as outputs and generate Input/Output 
(1/0) device addresses. This 1/0 address bus is buffered by U12 before driving other boards in 
the system. PBS selects the data direction of the 1/0 data bus from pins PA0-PA7. For an input 
operation, PBS is driven low, thus selecting the direction of the bidirectional buffer U11. 
Internally, the PIA is configured for input on PA0-PA7 during this time. Output operations are 
accomplished in much the same way: PBS is driven high this time, thus selecting the reverse 
direction of the bidirectional buffer U1 1. The PIA internally is configured PA0-PA7 for output. In 
addition, the PIA strobes the Write Strobe *WRSTR to signal the addressed device of the write 
operation. 
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------

Other system 1/0 is accomplished by this PIA. The • ADRDY line is generated by the 
Analog/Command/Status board, and serves to notify the CPU board when the Analog-to-Digital 
converter (ND) finishes a conversion. MEMOK indicates the state of the memory-ok circuitry 
(described in the Reset Circuitry section following). MEMRST serves as a program-ok watchdog 
output to the reset circuitry (also described later). The C75 clock at the input of CB1 works in 
conjunction with the PIA to form a real-time clock -- a device which interrupts the processor for 
timing purposes every 13.312 ms. 

Reset Circuitry 

The Reset Circuit is the only analog section of the CPU board. The reset circuit's purpose is 
threefold: 

Provide a *RESET signal upon power-up and power-fail. 
Provide a *RESET signal when the program is not running properly. 
Provide a valid Memory OK signal based upon power failure status. 

The heart of the reset circuitry is capacitor C3 located in the Power Monitor section. Assuming 
transistor 02 is cut-off, capacitor C3 charges through R16 forming a large time constant RC 
network. When the voltage across C3 reaches a value greater than 4.3 volts, the comparator U3 
changes its state. RB provides positive feedback around the comparator, forcing clean, sharp 
edges. Another comparator then drives its output low forcing 01 to cut-off, allowing the active­
low *RESET line to be driven high, thus removing the reset condition from the microprocessor 
and associated peripherals. 

Power-fail conditions operate in much the same way: as the +5 volt line drops, diode CR2 
discharges C3. Since the + 15 volt line decreases more slowly then the +5 volt line, the voltage 
across C3 will drop below the 4.3 volt threshold, forcing the comparator U3 to change its state. 
This change forces the next comparator to a high condition, forcing 01 to saturation which pulls 
the *RESET line low, resetting the microprocessor and peripherals. 

Up to this point, we have assumed that transistor 02 has been held in cut-off. Now, we consider 
the operation of the auto-restart circuitry, and its impact on the power-monitor circuitry. For 
normal operation 02 is cut-off, therefore the output of the retriggerable one-shot U4 must be low_ 
This will remain low as long as the A input of the one-shot is not driven low by the output of the 
previous one-shot. This output will remain high if the MEMRST line is driven low at a rate faster 
than the time-constant determined by C7 and R23. In summary then, as long as the program 
strobes the MEMRST line, the auto-reset circuitry will remain dormant. If the program should fail 
however, the MEMRST line will not get strobed, therefore the second one-shot gets triggered 
which discharges C3 through 02, ultimately forcing a system reset. If the continuous re-start 
jumper is installed, the second one-shot retriggers the first. If the program fails to strobe the 
MEMRST line, the first one-shot times out as before, generating another reset sequence. 

The memory monitor, although considered part of the reset circuit, does not have any effect on 
the *RESET line itself. It instead serves as a latch which is reset upon power-fail, and can be set 
by the program. In this way, the program can differentiate between a power-up cold start, and 
just a system reset (caused by pushing the front panel RESET button). The difference is 
important because it tells the microprocessor if information stored in RAM has been violated 
(RAMs 'forget' when power is removed from them). The latch itself is based on a positive­
feedback comparator. When power is applied to the system, C4 is charged by R14. The voltage 
across C4 rises until it reaches the voltage set by the voltage dropping resistor pair R14 and R15 
(for +5 volts, voltage is about .5 volt). Since .5 volts is less than 3.9 volts, the comparator pulls the 
MEMOK line low. Diode CR1 prevents C4 from discharging through the comparator. The circuit 
will stay in this state until the program drives the MEMRST line high. The program will read the 
state of the MEMOK line, then drive the MEMRST line high to reset the latch. When MEMRST is 
driven high, 03 conducts, which forces the 3.9 volt reference to zero. In this condition, the 
voltage across C4 is large enough to force the comparator to drive MEMOK high. Now, CR1 is 
forward biased, therefore C4 gets charged through R11 and R12. The voltage across C4 
increases to 4.5 volts. The program can then remove the high condition on the MEMRST line, 
and use it as a program strobe for the auto restart circuitry as described earlier. The MEMOK 
line will remain in a high condition until the next power failure. 
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Modem 1/0 

The Modem 1/0 section of the CPU board works in conjunction with the Data Modems installed in 
the Communications Input and Communications Output plugs P3 and P4. The basic parts are 
the ACIA installed in U14, the communications clock generators U1, and U2, and the 
communications 1/0 plugs P3 and P4. All communications clock signals are divided down from E, 
the 1 MHz system clock. U2 serves as a divide by 13 which feeds the 12-bit binary counter U1 to 
produce the various clocks, among them, the 75 Hz real-time clock. Baud rate selection is 
accomplished by jumpers within the Data Modems which connect any one of the communications 
clocks to the receiver clock RXCLK, or to the transmitter clock TXCLK. 

RS-232 1/0 

The RS-232 1/0 section of the CPU board provides the interface between the MRC1620 software 
and the external PC. The basic parts are the ACIA (U21 ), the Line Driver (U23), and the Line 
Receiver {U22). The clock signals for the ACIA are taken from Divider U1. The baud rate is 
selected via a jumper (near U1) and can be set for 2400 or 1200 or 300. The factory default is 
1200. 

4.4 Front Panel 

Schematic: 
Assembly: 

91D7300 
20D2855 

(Fig. 8-4) 
(Fig. 8-5) 

The Front Panel board is the module that the user is most familiar with since all operation and 
setups are done through it. Like most of the boards, the Front Panel board communicates with 
the CPU board over the Address and Data 1/0 buses. The Front Panel is divided into four 
sections: alphanumeric display output, LED output, buzzer output, and switch input. Depending 
upon the 1/0 address asserted on AB0-AB4, the two 2-to-4 line decoders in U9 handle the bulk of 
the address decoding. Switch inputs are buffered through U7 which enabled by the *RDSW 
signal derived from the random logic configuration of U10. 

LED data is stored in the 8-bit bus latches U4, US, and U6 which are strobed by signals *LEDS, 
*LEDM, and *LEDT whenever U9 detects the proper 1/0 address, and the write strobe *WRSTR 
is driven low. The alphanumeric displays are selected to accept data whenever the *DSL or 
*DSR lines are driven low. The audible buzzer signal is supplied by the D-type flip-flop U3. This 
is set to latch on the incoming data whenever the *ALARM line is drive low. If the audible alarm 
jumper is installed on the back of the Communications 1/0 board, the collector of 0 1 driving 
*BZDRV the buzzer drive signal is looped back to the *INTBZ internal buzzer activate line causing 
it to drive the audible alarm. 

4.5 Analog/Command/Status CA/C/S) Board 

Schematic: 
Assembly: 

91D7302 
20D2857 

(Fig. 8-4) 
(Fig. 8-5) 

As suggested by its name, the A/C/S board performs three functions for the MRC1620 Remote 
Terminal. All the communication between this board and the CPU board is done over the 1/0 
address and data buses. The 3-to-8 line decoder U12 serves as the 1/0 address decoder to 
enable various sections of the board. 

The status, which are supplied by the External Relay board, are filtered by a 6.8 mH inductor and 
a .1 uF capacitor. When the proper 1/0 address is asserted by the CPU board, U 12 drives either 
the *STLO or *$THI low which enables the appropriate bus driver U13 or U14 to put data on the 
1/0 data lines. 

Command outputs are generated by addressable latches U4, US, U21, U22, and U23. When 
U12 senses the proper 1/0 address, it drives the *RELAY signal low. U19, another 3-to-8 line 
decoder selects the proper addressable latch. Output from the addressable latches are fed into 
U9, U10, U6, U17, and U18 relay drivers which ultimately activate the proper relay on the 
External Relay board. 
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The Analog path and its associated Analog-to-Digital converter (ND) comprise the rest of the 
circuitry. Single-ended analog inputs from the External Relay board are passed to lines AD1 -
AD16 where they are filtered by a 6.8 mH inductor, .1 uF capacitor, and an RC network consisting 
of 33K ohm resistor and a .1 uF capacitor, then presented to the inputs of the analog multiplexers 
U1 and U2. When the proper 1/0 address is selected, U12 drives the *ADSET line low. At the 
same time, the program puts the analog channel number on the data 1/0 bus, then strobes the 
*WASTA write strobe line which through U11 activates the 8-bit latch U6. The output of U6 then 
selects the proper analog input channel via the analog multiplexers U1, U2, and U3, which 
present the analog voltage to the input of the op-amp U8. The signal is then buffered and fed into 
the ND converter. 

When the ND converter finishes its conversion, it signals the CPU board via the *ADRDY line. 
The CPU responds by selecting the 1/0 addresses which activate in turn the *ADLO, and *ADHI 
lines which place the digital data on the Data 1/0 lines. 

4.6 External Relay 

Schematic: 
Assembly: 

91C7303 
20D2858 

(Fig. 8-8) 
(Fig. 8-9) 

The External Relay board is one of the simpler boards in the MRC1620 system. Its purpose is to 
provide a set of barrier strips for outside-world connection of analog samples, status inputs, and 
command outputs. In addition, connections for Maintenance-override and Failsafe are provided 
on this board. All of the outputs are contact closures from the relays mounted on this board, 
which are activated by signals from the Analog/Command/Status board. 

4.7 Communications 1/0 

Schematic: 
Assembly: 

91B7316 
20C3048 

(Fig. 8-10) 
(Fig. 8-11 ) 

The Communications 1/0 board serves as an interface between the CPU board and the outside 
world. It provides connectors for Telco lines and Radio lines with appropriate protection. RV1 -
RV4 are varistors which function as back-to-back zener diodes and provide sensitive high-energy 
filtering. The alarm enable contacts are provided so the user can enable or disable the internal 
alarm buzzer. This board also has a 9-pin "D" connector for RS-232 interfacing. 

4.8 Data Modems 

This section describes the various types of data modems available for the MRC1620. Although 
there 
these boards is unaffected. The only exception to this is the 2-wire Telco/Telco configuration. 

Telco Input 

Schematic: 
Assembly: 

91C7304 
20C2859 

(Fig. 8-12) 
(Fig. 8-13) 

The Telco input board has four sections: RF filter, Active coupler, Audio bandpass filter, and 
demodulator. Modulated data is accepted by the Communications 1/0 board and passed to J1 -23 
and J1 -24. L 1, L2, CS, C6, C9, and C10 serve as an RF filter, rejecting any stray high-frequency 
energy. Zener diodes CR1 and CR2 insure that the maximum voltage does not exceed 17 volts . 
The signal is then coupled through transformer T1 to the input of amplifier U2. For 2-wire 
operation, the 2-wire/4-wire jumper is set to the 2-wire position allowing FSK data generated from 
the Telco output board to be injected through R14 to the secondary of T1, and ult imately to be 
coupled to the 2-wire Telco line. For 4-wire operation, this line is simply grounded. In either 
case, the input signal is f iltered by the 4-pole bandpass filter, then presented to the input of the 
FSK demodulator. The frequencies that are used are 1200 Hz and 2200 Hz. Frequency­
dependent components and their values are specified on the schematic. 
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FSK data to digital data demodulation is accomplished by the phase-lock loop based IC u,. The 
range of the internal voltage-controlled oscillator is set by frequency dependent components C3, 
C7 and R7. When the proper carrier frequencies are presented on the input pin, the chip drives 
the •oAT A CARRIER DETECT line low which signals the CPU board that carrier is present. 
Demodulated data is transmitted to the CPU board over the RECEIVE DATA line. 

The data transmission rate for Telco communications is 1200 baud. Accordingly, the Telco 
receiver selects 1200 baud demodulation rate by connecting the C 19200 clock generated by the 
CPU board to the RXCLK receiver clock input. 

Telco Output 

Schematic: 
Assembly: 

91C7305 
20C2860 

(Fig. 8-14) 
(Fig. 8-15) 

The Telco output board generates FSK data from serial digital output signals supplied by the CPU 
board. It consists of three sections: Modulator, Output amplifier, and RF filter. The modulator 
section is built around U1, a function generator configured to produce frequency-shifted sine 
waves. Frequency-determinant resistors R5 and R7 set the high-frequency carrier frequency 
while R2 and R6 set the low-frequency carrier. FSK transmission over Telco lines uses carrier 
frequencies of 1200 and 2200 Hz. Component values for frequency-dependent parts are 
specified on the schematic. 

The function generator is activated by the CPU board which drives the request-to-send •RTS line 
low. The carrier frequency is modulated by the serial data generated by the CPU board on the 
TRANSMIT DATA line. FSK data is then amplified by op-amp U2 whose gain is set by 
potentiometer R12. If the installation is operating over a 2-wire line, the 2-wire/ 4-wire jumper set 
is installed in the 2-wire position which couples the FSK output to the 2-wire line through the 
Telco input board. For 4-wire operation, the 2-wire/ 4-wire jumper set is set to the 4-wire position 
which couples the output signal through T1 to the Output Telco line. Zener diodes CR1 and CR2 
protect the FSK modulation circuitry by clamping voltage transients to a maximum of 17 volts. 
Inductors L 1 and L2, along with capacitors C4, CS, and C7 f ilter high-frequency energy. The data 
transmission rate for Telco communications is 1200 baud. This is set by the jumper connecting 
the transmit clock TXCLK to the C19200 clock. 

Subcarrier Input 

Schematic: 
Assembly: 

91 D7306 
20D2861 

(Fig. 8-16) 
(Fig. 8-1 7) 

The Subcarrier Input board accepts modulated data from a companion Subcarrier Output board 
within the MRC1620 system. The board consists of four major sections: Input filter, Subcarrier 
demodulator, Audio bandpass filter, and Data demodulator. 

The modulation scheme of the subcarrier differs from the normal FSK modulation of the audio 
spectrum in that it is really composed of two modulation processes. The first translates serial 
data into FSK in the audio region. The second takes that audio FSK and frequency-modulates a 
subcarrier. The subcarrier frequency is selected from a list of the available which include 26, 39, 
67, 110, 152, and 185 kHz. The input filter comprised of inductors L1 and L2, resistors RS and 
R17, and capacitors CS, C12, and C15 form a bandpass filter centered around the selected 
subcarrier. Frequency-dependent component values are specified on the schematic. The filtered 
subcarrier is then presented to the phase-lock loop based subcarrier demodulator U3 which 
produces audio FSK data. The internal voltage-controlled oscillator frequency is determined by 
C27, also specified for various frequencies on the schematic. The FSK adjust potentiometer R27 
serves as a fine-tuning adjustment of the VCO. Audio FSK data is then filtered by the 4-pole 
audio bandpass filter before presented to the input of the FSK demodulator U1. The FSK 
demodulator operates identically to the telco demodulator, described above. C7 functions as the 
VCO timing capacitor while the VCO adjust potentiometer serves as a VCO fine-tune. U1 drives 
the RECEIVE DATA line with the demodulated serial data. In addition, when the FSK 
demodulator receives a valid audio carrier, U1 drives the •DATA CARRIER DETECT line low 
signaling the CPU board. 
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Subcarrier Output 

Schematic: 
Assembly: 

9107307 
2002862 

(Fig. 8-18) 
(Fig. 8-19) 

The Subcarrier Output board generates a frequency-modulated subcarrier from digital serial data 
it receives from the CPU board. The modulation scheme is a two-step process: Digital data is 
modulated into audio FSK data. The audio FSK data then frequency-modulates the subcarrier. 

The Subcarrier Output board is comprised of three sections: The audio FSK modulator, the output 
amplifier, and the Subcarrier generator. The audio FSK modulator is based around a function 
generator U1. Activation of the IC occurs when the CPU board drives the request-to-send *RTS 
line low, forcing 01 into cutoff. Serial data on the TRANSMIT DATA line frequency-modulates 
the carrier. Along with the timing capacitor C6, the output frequencies are determined by 
resistors R5 and R6, and potentiometers R2 and R9. Audio FSK data is coupled through C9 to 
the Output amplifier U3, whose gain is determined by potentiometer R17, then fed into the 
Subcarrier generator U2. 

There are several subcarrier frequencies available, among them: 26, 39, 67, 110, 152, and 
185 kHz. Accordingly, the timing capacitor CB which determines the subcarrier frequency, varies. 
A list of values is provided on the schematic. Potentiometers R8 and R7 serve as coarse and fine 
frequency adjustments. Resistor R21 determines the modulated subcarrier output level. R12 
may be adjusted to minimize the Total Harmonic Distortion (THO) of the subcarrier sinusoid. 

4.9 Cable Assemblies 

The following is a list of cable assemblies and their use on the MRC1620: 

24C1167 
24C1170 
24C1171 

9F-25M Modem Cable Assembly 
9F-25F Null Modem Cable Assembly 
9F-9F Null Modem Cable Assembly 
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5.1 Introduction 

SECTION 5 

ALIGNMENT PROCEDURES 

These procedures outline the steps necessary to align the Telco Input and Output boards, the 
Subcarrier Input and Output boards, and the Subaudible Input and Output boards. In addition, 
general troubleshooting procedures are provided should your system ever need fixing. 

Many of the smaller integrated circuits are permanently soldered to the printed circuit boards to 
enhance reliability. For this reason, it is highly recommended that users stock spare modules and 
do any necessary repairs via module exchange. 

5.2 Test Equipment 

The following or their equivalent are required for these alignment procedures: 

Frequency Counter 
Distortion Analyzer 
Audio Signal Generator 
Oscilloscope 

5.3 Alignment Procedures 

Data Precision 7540 
Hewlett Packard 334A 
Wavetek Model 136 
30 MHz bandwidth 

5.3.1 Telco Input and Telco Output Alignment 

1. Connect the "Telco Output" terminals to the "Telco Input" terminals of the 
board(s) that are to be aligned. (The terminals are on the rear of the chassis.) 

Telco Output Alignment 

1. 

2. 

3. 

4. 

Connect a frequency counter to TP1. Set S1 to test (position 3 ON, the 
remainder OFF). 

With S1-4 OFF, adjust the LOW FREQ pot (R2} to obtain 1200 +/- 5 Hz. 

With S1-4 ON, adjust the HIGH FREQ pot (R7) to obtain 2200 +/- 5 Hz. 
Disconnect the frequency counter. 

Connect an oscilloscope to the TELCO INPUT terminals (if boards are set for 2-
wire) or the TELCO OUTPUT terminals (if the boards are set for 4-wire) on the 
rear of the chassis. Adjust the OUTPUT LEVEL (R12) for O dBm (2.2 V p-p). 

5. Return the Telco Output board to the operate mode (S1 positions 1 and 2 ON, 
the remainder OFF). 

Telco Input Alignment 
1. Connect a frequency counter to TP1. Set S1 to calibrate (positions 1 and 2 OFF, 

3 ON}. Adjust the VCO frequency (RS) to approximately 1700 Hz. Disconnect 
the frequency counter. 

2. Connect an oscilloscope to RECEIVE DAT A (U1 -7). 

3. Set S1 to operate (positions 1 and 2 ON, 3 OFF). On the Telco Output board 
(which is located in the other unit), set S1 to test (positions 1, 2, and 4 OFF, 3 
and 5 ON}. 

4. Carefully adjust the VCO (RS) on the Telco Input board to obtain a square wave. 

5. Return both boards to the OPERATE mode (S1 positions 1 and 2 ON, the 
remainder OFF). 

Troubleshooting Telco Boards 

1. Align the Telco Output board before aligning the Telco Input board. 
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2. Verify +15 V and -15 V are connected to the appropriate pins on the ICs. (See 
the tables on the schematics.) 

Telco Output Troubleshooting 

1. Check the frequency dependent values for the modulator (see table on the 
schematic). 

2. Check for a signal at the output of the XR2206 modulator (U1-2). If no signal is 
present, the problem likely lies within the modulator. Otherwise, the problem 
probably lies with the 741 output op-amp (U2). 

Telco Input Troubleshooting 

1. Verify an FSK signal on the output of the filter (U2-10). If not present, then check 
the frequency-dependent values of the filter (see table on the schematic). lf·they 
are all correct, then suspect the RC4136 quad op-amp (U2). 

2. If there is an FSK signal present on the output of the filter, then check the switch 
positions. 

3. Also check the frequency-dependent values surrounding the FSK demodulator 
(U1) (see table on the schematic). If these are all correct, then suspect the 
demodulator (U1). 

5.3.2 Subcarrier Input and Subcarrier Output Alignment 
1. Make sure the Subcarrier Output board is of the same frequency as the 

Subcarrier Input board, e.g., both should be 67 kHz or 110 kHz, etc. 

2. Connect the "Radio Out" BNC to the "Radio In" BNC of the board(s) that are to 
be aligned. (The BNC connectors are on the rear of the chassis.) 

Subcarrier Output Alignment 

1. Connect a frequency counter to TP1. Set S1 to test (position 2 ON, the 
remainder OFF). 

2. With S1-4 OFF, adjust the LOW FREQ pot (R2) to obtain 1200 +/- 5 Hz. With 
S1-4 ON, adjust the HIGH FREQ pot (R9) to obtain 2200 +!- 5 Hz. Disconnect 
the frequency counter. 

3. Remove modulation applied to the subcarrier generator using the MODULATION 
ADJUST pot (R17). 

4. Connect the frequency counter to the "RADIO OUT" BNC connector on the rear 
of the chassis. 

5. Adjust the subcarrier frequency using the COARSE FREQ (R8) and FINE FREQ 
(R7) pots. Disconnect the frequency counter. 

6. Connect a distortion analyzer to the "RADIO OUT" BNC. 

7. Adjust the DISTORTION pot (R13} for minimum distortion. Using this control, 
approximately 0.5% distortion is obtainable. If no distortion analyzer is available, 
then no adjustment of this pot is required. The worst-case distortion is 
approximately 2.5% which is quite acceptable in most applications. Disconnect 
the analyzer. 

8. Attach an oscilloscope to the "RADIO OUT' BNC. Refer to print 15A1114 while 
doing this step. (See Figure 5-1) 

9. Adjust the oscilloscope to display about six periods of the unmodulated 
subcarrier as shown in (A) on the drawing. Using the MODULATION ADJUST 
pot (R17), increase subcarrier modulation until the fifth crossover occurs midway 
as shown in (B) on the drawing. 

10. Adjust the OUTPUT LEVEL pot (R21) to obtain 1.5 V p-p. Remove the 
oscilloscope. 

11 . Return the board to the operate mode (S1 positions 1 and 2 ON, the remainder 
OFF). 
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Subcarrier Input Alignment 
1. Set the Subcarrier Output board to the test mode (S1 positions 3 and 5 ON, the 

remainder OFF). 

2. Connect the "RADIO OUT" BNC to the "RADIO IN" BNC. This applies a 
modulated subcarrier to the input of the Subcarrier Input board. 

2. Connect an oscilloscope to TP2. Adjust inductors L 1 and L2 to obtain minimum 
AM and maximum amplitude. The filter output should be similar in appearance to 
the modulated subcarrier input. 

3. Move the oscilloscope probe to TP3. Adjust the FSK pot (R27) to obtain the 
cleanest FSK output. Note that some residual high-frequency subcarrier may be 
superimposed on the FSK signal; this is quite normal. Remove the oscilloscope. 

4. Connect a frequency counter to TP1. Set S1 to calibrate (positions 1 and 2 OFF, 
3 ON). Adjust the VCO frequency (R7) to 1170 +/- 5 Hz. Disconnect the 
frequency counter. 

5. Connect the oscilloscope to RECEIVE DATA (U1-7) . Set S1 to operate 
(positions 1 and 2 ON, 3 OFF). On the Subcarrier Output board, set S1 to test 
(positions 1, 2, and 4 OFF, 3 and 5 ON). Carefully adjust the VCO (R7) on the 
Subcarrier Input board to obtain a square wave. 

6. Return both boards to the operate mode (S1 positions 1 and 2 ON, the remainder 
OFF). 

Troubleshooting the Subcarrier Boards 

1. Align the Subcarrier Output board before aligning the Subcarrier Input board. 

2. Verify + 15 V and -15 V are connected to the appropriate IC pins. (See the tables 
on the schematics.) 

Subcarrier Output Troubleshooting 

1. Check the frequency-dependent values of the subcarrier generator. (See the 
table on the schematic.) 

2. Check for an FSK signal on the output of the XR2206 modulator (U1 -2). If no 
signal is present, suspect the switch settings or the modulator itself. 

3. Check for a signal at the output of the 741 op-amp (U3-6). If the FSK signal is 
not present, then suspect the op-amp. 

4. Check for a subcarrier signal on the output of the sub-carrier generator (U2-2). If 
it is not present, then the problem likely lies with U2. 

Subcarrier Input Troubleshooting 

1. Verify the frequency-dependent values for the input f ilter. 

2. If the filter output cannot be obtained, then one or more of the filter components 
is probably at fau It. 

3. If the FSK signal cannot be obtained properly, then the XR2211 subcarrier 
demodulator (U3) probably is at fault. 

4. If the FSK signal is present at the input of the audio filter and not at the output, 
then check the component values of the filter. If these are all correct, the 
RC4136 quad op-amp is probably bad. 

5. If the FSK signal is present at the output of the audio filter and the components 
surrounding the FSK demodulator are correct, then the problem probably lies 
with the XR2211 (U1 ). 

5.4 General System Troubleshooting 

Should your system fail to work, the following steps may be taken to find the problem: 

1. Verify that all cables are securely attached to the printed circuit boards. 
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2. 

3. 

4. 

5. 

Verify that all ICs are either seated firmly in their sockets or properly soldered 
into the printed circuit boards. (Check especially for bent pins.) 

Verify that the three power supply voltages (+5 V, +15 V, and -15 V) are present. 

Press the RESET switch (S1) on the Central Processor board. This forces the 
program to start the program from the beginning. When reset, all LEDs on the 
front panel will illuminate briefly. If the LEDs remain ON, the fault may either be 
on the front panel or Central Processor boards. 

If the keys seem to be operating properly (e.g., the CHANNEL keys), then the 
most likely candidates are the modem boards (Telco Input and Output, 
Subcarrier Input and Output, etc.). Verify that these boards have been aligned 
properly. 

6. If the problem you are experiencing involves only one or two channels, then the 
likely candidates for inspection are the Analog/Command/Status board, the 
External Relay board, and the interface wiring to your equipment. If you think you 
know which board has the problem, then try substituting a known working board 
(e.g., the Central Processor or front panel boards from the other terminal). 
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Figure 5-1 

FM/FSK Modulation (15A1114) 
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SECTION 6 

CUSTOMER SERVICE INFORMATION 

Moseley Associates, Inc. has a Technical Services Department to assist Moseley product users 
who experience difficulties. Our service is available at two levels: telephone consultation, and 
factory service. Different circumstances apply whether the product(s) are under 
Warranty/Service Agreement or are outside Warranty/Service Agreement status. 

Please read the manual; a large portion of telephone calls to Moseley request information which 
is needed due to nonfamiliarity with the equipment. The majority of those questions are already 
answered by the Installation/Operation sections of this manual. If these do not help your 
problem, the first step in any factory service transaction should always be telephone consultation. 

Telephone Consultation 

If telephone assistance is necessary, please have the following information available prior to 
calling the factory: 

A. Model Number and Serial Number of unit. 

B. Shipment date or date of purchase of an Extended Service Agreement. 

C. Suspected module identification marl<ings. 

D. Be prepared to accurately describe the problems with the unit: Constant or 
intermittent? Precise symptoms? Meter readings? Operational 
frequency of unit? 

E. Factory test data, if applicable. 

Once you are prepared with the above-requested information, contact our Technical Services 
Department for assistance. A Technical Services Representative who knows your product(s) is 
available during normal work hours (8:00 a.m. to 5:00 p.m., Pacific time, Monday thru Friday) . 
Please have patience if the particular representative you should talk to is busy. Leave your 
name, call letters, equipment type and telephone number(s) where you can be reached in the 
next few hours. Someone will get back to you as soon as possible. 

Please be prepared to keep telephone consultations as short as possible in order to free up the 
Technical Service Representative to help someone else in trouble. Usually the Technical Service 
Representative will make suggestions and recommendations for your next step. After trying 
these, you may call back if you continue to experience problems. 

For telephone assistance call (805) 968-9621 
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After Hours Emergency (Only) Telephone Consultation 

Emergency service is provided from 5:00 p.m. to 10:00 p.m, Pacific Time, Monday to Friday, and 

from 8:00 a.m. to 10:00 p.m., Pacific Time, on weekends and holidays. For telephone assistance 

call (805)968-9621. 

This after hours service is for emergencies only. Please do not expect our representative to know 

the status of your order, to take parts orders or to be equipped to help with installation problems. 

Factory Service 

Arrangements for factory service can be made after consultation with the factory Technical 

Service Representative and his assignment to you of a Return Authorization (A.A.) Number. This 

number expedites your equipment's routing from the Receiving Department to Technical 

Services. 

When returning your equipment to Moseley Associates, the following suggestions are offered to 

assist you. If you are returning a module, ensure that the module is packed sufficiently to 

withstand the rigors of the journey. Make sure the shipping carton is packed evenly and fully, 

with packing material filling all voids so that the module cannot shift inside the shipping carton. 

The package should also be marked in red with the words" Electronic Equipment" or "Fragile". 

Remember, the condition of the module is totally dependent on the care taken in the packing. 

Reference the return order number that you had previously obtained from the factory on the 

outside of the carton or on the shipping label. Make sure that the name of your company is listed 

on the shipping label, and insure your module appropriately. 

If you are shipping a complete chassis, all modules should be tied down as they were originally 

received. On some Moseley Associates equipment, shipping screws are required on the 

underside or topside of the chassis. In this case, printing on the chassis will indicate where such 

screws should be installed and secured. 

Include any and all descriptions of the difficulties encountered with your equipment in the field. 

This will greatly assist us in processing your equipment and returning it as expeditiously as 

possible. 

Use the original shipping carton in which your equipment was supplied if possible. Ensure that 

the carton is packed evenly and fully, with packing material filling any voids so that the chassis 

cannot shift inside the carton. Make sure the carton is sealed properly with either nylon­

reinforced tape or shipping sealing tape. Mark the outside of the carton "Electronic Equipment -

Fragile" in big, red letters. This will assist the survival of the equipment in the shipping process. 

Again, bear in mind that the survival of the unit depends almost solely on the preparation taken in 

shipping it. 

When returning your equipment to our factory, please address it to the following: 

MOSELEY ASSOCIATES, INC. 
Attn: Technical Services Department 

111 Castilian Drive 
Santa Barbara, CA 93117-3093 

Display your return order number clearly on the shipping label, and insure the equipment for the 

appropriate amount. 
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All equipment must be shipped prepaid; Moseley Associates, Inc. will return the equipment 
prepaid under Warranty and Service Agreement conditions, and either freight collect or billed for 
equipment not covered by Warranty or a Service Agreement. 

GENERAL 

Replacement Modules 

Moseley Associates encourages the purchase of recommended spare parts kits to allow the 
customer to be totally self sufficient with regard to parts. We recognize that there are extenuating 
circumstances when troubleshooting to the component level is neither practical nor possible. If 
this is the case, replacement module exchange may be the most expedient way of correcting the 
problem. Each product manual lists recommended spares. 

Non-frequency sensitive replacement modules are normally available for immediate shipment. If 
you require a replacement module from Moseley Associates, please give your shipping address 
to our Technical Services Engineer. If the module or equipment to be supplied to your company 
is to be held at the airport with a telephone number to call, provide at least two telephone 
numbers. This will often expedite the delivery or pickup of the replacement module or equipment. 

Field Repair 

Always try to isolate the problem to a specific area or module, if possible. By comparing actual 
wave shapes and levels with those referenced on the block and level diagrams or schematics, the 
problem often can be localized to the component level. 

If an integrated circuit is suspect, carefully remove the original and install the new one in the 
same direction. These devices are installed one way only. Installing a new device backward may 
damage the newly-installed component or the surrounding circuitry. ICs occasionally exhibit 
temperature-sensitive characteristics. If a suspicious device operates intermittently, or appears to 
drift, Freeze Mist may aid in diagnosing the problem. 

If a soldered component has to be removed from a printed circuit board, do the following: 

Use a 40 W soldering iron with a 1/8-inch tip. Do not use a soldering gun. Excessive 
heat may cause damage. 

Remove all solder contacting the lead or leads from the component and from the 
associated printed circuit pad. To assist in the removal of the solder, solder-sipping braid 
such as solder wick is very useful. Once the solder has been removed, remove the 
component from the board. 

When installing the new component, prebend the leads of the replacement component so they 
will easily fit into the appropriate PC board holes. Solder each lead of the component to the 
bottom side of the board with a 40 W soldering iron with a 1/8-inch tip. Always use a good brand 
of rosin-core solder. The solder joint should be smooth and shiny. Also, be sure that excessive 
heat is not used in this soldering operation. Excessive heat will damage the printed circuit pad 
that comes in contact with the new component. Finally, cut each lead of the replacement 
component close to the solder on the pad side of the printed circuit board with a pair of diagonal 
cutters. Then remove all residual flux with either flux cleaner or a cotton swab moistened with 
flux cleaner. 
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PARENT ITEM: 9051533 

SECTION 7 

RECOMMENDED SPARES 

DESCRIPTION: S/P r.1RC-l600/1620 
~NG . OR~W IN G NQ.: sr-~su 

QUANTITY REF COMPONENT 
NBR ITEM N8R 

COMFUNE~T DESCRIP TION 
f: CU,'1:\1 HHS ENG.0RA',HNG rW . PER UM 

:$270162 
3390127 
3390l•t3 
J390598 
33906l4 
]600053 
3600236 
3630027 
J6502 1t9 
J6600lJG 
J660o69 
.3 6&06 9 3 
36oUH,tl 
3 66 0792 
36&0800 
Jot,0626 
3660859 
3660958 
3661006 
3661048 
3661063 
:l6oll6l 
J 60 ll 70 
306 lldtJ 
36800td 
J6UU13➔ 

36$30207 
3690054 
3710027 
J 71 OO'f 3 
3710639 
3730157 
3730i07 
37.30355 
373036.1 
3730462 
3730629 
J730tll9 
3 73082 7 
3730676 
3 7 .. H00 7 
lt590170 

RELAY SPDf JA 12VDC °C MT HAL 0C 12V 
L~D REO 3.5~10 DI FF65 Tl.75 HLMP-3300 
LE:D Yll 8.0.1110 01FF75 Jl.75 HLMP-~401 
LEU R/G 2~10 OIFF 2-LEAD 521-9177 
LED GKN 5.2<1110 DIFF75 11.75 HLMP-3507 
OIO l1Nl4 75V 75MA SI A398 1N914 
OIO ZlN4745A l6V lW St AIAY 1N474~A 
XT NS2N2924LFS.lWl60~U25V.lA7P 2N2924-LFS 
RGLTR LM399~ Z 6.9V T092 LM3999Z 
IC UA741 P UPAMP GiN COMP UA74LCP 
IC SN7 1tLSOOrJ ,J U 2 1N ;•L\l~O 5MHL50-JN 
IC 5N74LSLlUN UU 2 1N AND SN7~LSUijN 
IC SN74LSL23t~ UUREJR\IUIWMULTI SN74 L S 12JN 
IC SN74LS138~ J-HLIN~ OECDE~UX S~74L5 L38N 
I l S "J 1 4 L S l 3 9 fl O U 2 - 4 L '4 U E L U E ,~ U X S ' I 7 4 L S l3 9 N 
IC ~N74LS163Atl l..\l,'KOU/\IT PRE'.iET SN7ttLS 163AN 
I C SN74LS244:'J OL T OUS/DRIV ST SN7'tLS244N 
IC. SIH4 L S:i2 QUAD Z-1\JPUT NOR 5tH4LS32N 
IC SN74L7) OC TAL F LIP-FLOP SN 74 273 
IC MCb8U9P MPU MC6809P 
IC SN74LS74tJ OUAL D FLIP FLUP St\J74L:;74AN 
IC S<H4LS24S N ULT 9 US TflNCVR SN74LS245~J 
I C 51'l 7 1t L S Z 5 ,,q O l T AL A O OR LA TC H S "l 7 4 LS 2 S 9 tJ 
IC SN 74L SZ7 3 UCT LATCH SN 74LS27JN 
IC CD40403E 12 STAGE 81N CT CD4040UE 
IC MC14051P BCH MJ~ ~28U 7V MCL4051P 
IC vOLTAGc l>HIVtfHER( •5 TtJ -5) 1CL7660CPA 
DISPLAY 17-SEG 4-UIGil RED UL-2416T 
l C MC6821P f.'lA ltHEKFACE MCl,!'lllP 
IC MCoBS0P ACIA INTERFACE MCbij50P 
IC R AM S T A T I C 2 K X 8 n15 4 U l b-2 5 NL 
IC LM308A~ UPAMP PREClSIO~ LMJ OBAN 
IC LM339N COMPARITDR ~UAD LM339N 
ll MC149!1P CJU LIN!: DRIVER PLSl ,"1Cl4o8P 
IC MCl489 QU LINE RECE I VER MC1489P 
IC. RC4L36N LJPAMP JUAO 741 RC4L361~ 
IC ICL7109CPL A-D CU\IV 121:H TS 1CL7109CPL 
IC XR-2206CP VCU WAVE GEN XR-2206CP 
IC XR-22llCP FSK MOU ~ M XR-22 11CP 
IC UUAL OP-~~p TL 072A 
IC 7- UAKLINGTOM ARRAY HI-V,A ULN2003AN 
'JAR IS l UI-, V-120-MAlA 

MRC1620 
7A0325 Rev A 

7-1 

a.ooo EA 
1.000 [A 
2.000 EA 
2.000 EA 
1.000 EA 
t.00 0 EA 
2.000 EA 
2 . 000 EA 
1. 000 EA 
1. 0~0 EA 
l. 0U0 EA 
1.000 EA 
l.000 EA 
3.0UO EA 
t. 0u0 EA 
l. 00 U EA 
4.000 EA 
2 . 'JOO EA 
2.000 EA 
1.::ioo EA 
1. 000 EA 
1. 000 EA 
2.000 EA 
1 . 000 EA 
1.ouo EA 
2.ouo EA 
1. ouc EA 
1.r rJO E A 
1.0:jo EA 
l. 000 E A 
1.000 EA 
1.000 EA 
l.uOO EA 
1. 000 EA 
1.000 EA 
l.0•J 0 EA 
1.000 FA 
3.0UO EA 
t.<JOO EA 
2.nuo EA 
3.00') EA 
2 . 000 EA 
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SECTION 8 

SCHEMATICS AND ASSEMBLIES (including PARTS LISTS) 

8-1 Power Supply Schematic 

8-2 CPU Schematic 

8-3 CPU Assembly 

8-4 Front Panel Schematic 

8-5 Front Panel Assembly 

8-6 Analog/Command/Status Schematic 

8-7 Analog/Command/Status Assembly 

8-8 External Relay Schematic 

8-9 External Relay Assembly 

8-10 Communications 1/0 Schematic 

8-11 Communications 1/0 Assembly 

8-12 Telco Input Schematic 

8-13 Telco Input Assembly 

8-14 Telco Output Schematic 

8-15 Telco Output Assembly 

8-16 Subcarrier Input Schematic 

8-17 Subcarrier Input Assembly 

8-18 Subcarrier Output Schematic 

8-19 Subcarrier Output Assembly 

8-20 9F-25M Modem Cable Assembly 

8-21 9F-25F Null Modem Cable Assembly 

8-22 9F-9F Null Modem Cable Assembly 
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Please see Section 1 (System Information) and Section 4 (Module Descriptions) for 
further information. 
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Figure 8-1 
Power Supply Schematic 
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Figure 8-2 
CPU Schematic 
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PARENT ITEM: 9205~15 OE5CRIPTION: ASSY COMP MRC1620 CPU 
ENG.URAWING NO.: 2002917-20 F 

QUANTITY REF COMPONENT 
NBR lfEM NBR 

COMPONENT DESCRIPTION 
& CUM,..ENTS ENG.DRAWING NO. PER UM 

l 3474582 PCB MRC1620 CPU 
2 3730207 IC LM339N COMPARITOR QUAD 

U3 
3 3 11 00 4 3 l C MC 6 8 5 0 P AC I A fl H ER F A CE 

Ul4,U21 
4 3710027 lt MC682LP PIA INfERFACE 

Ul3 
5 36tl0063 IC CD4040HE 12 STAGt 81N CT 

Ul 
6 J66ll62 IC SN74LS245N OCT BUS TRNCVR 

Ull,U24 
7 3601048 IC MC68U9P MPU 

IJ20 
·O 3660958 IC SNT4LS32 JUAD 2-I~PUT NOR 

UlO 

5106120 
LM339N 

MC6850f' 

MC682LP 

C04040BE 

SN74LS245N 

i'-1C6809P 

SN74LS32N 

~ 3660859 IC SN74LS244N OCT BUS/ORIV ST SN74LS244N 
Ul2 

10 3660826 IC SN74LSL63AN UINCOUNT PltESET SN74LSl63AN 
uz 

11 J6b0792 IL SNJ4LS138N 3-8LI~EUECOEMUX SN14LS138N 
Ul9 

12 3660768 IC SN14LSL23N DURETRMUNOMULTI SN74LS123N 
U4 

13 3660685 IC SNT4LS04N HX INV SN74LS04N 
IJLO 

14 3660669 IC SN74LSOO~ UU 21N NANU SN74LSOON 
U9 

15 4400952 RES 15~EG OHM l/4W 5% RC07GFl56J 
RJO 

16 4460549 RES 470K UHM l/4H 5% RC07GF474J 
R14 

17 4460564 RES l.5MEG OHM l/4W 5% RC07GF155J 
R ti 

LB 4460499 RES 120K UHM l/4W 5:t RCU7GF124J 
R23 

19 44b0481 f{fS lUOK UHM l/4W 5% RCU7CFlU1tJ 
Rl6 

20 4460432 RES 41K OHM l/4W 5% 
RLS 

21 4460374 RES 22K OHM L/4W 5% 
R22 

22 44b0317 Rl:S LOK OH~ l/4W 5'­
Rl ,RZ 7 

23 4460226 RES 3.3K OH~ l/4W 5% 
R4,Rl8,R20 

MRC1620 
7A0325 Rev A 

8-6 

RC07GF473J 

RC07GF223J 

RC07GF103J 

RC07GF3J2J 

A l.000 EA 
1.000 EA 

z.oou EA 

1.000 EA 

1.000 EA 

2.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

l. OUL A 

l.000 EA 

1.000 EA 

1.000 EA 

1.ouo EA 

L.000 EA 

1.000 EA 

l.000 EA 

1. 000 EA 

1.000 EA 

1. 000 EA 

2.000 EA 
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PARENT ITEM: 9205915 

QUANTITY REF COMPONENT 
NBR ITEM N3R 

COMPONF.NT OESCRIPTIUN 
f: CUMMEtHS ENG.DRAWING NO. PER UM 

24 44b0l92 R~S Z.ZK UHM l/4W 5% RCU7GF222J 
R~,Rl0,Rll,Rl9,R21,R28,R29 

25 446016U RES 1.5K UHM 1/4\.l 5% RC07GF152J 
R24 

2b 4460143 RES lK OftM 1/4W 5% RCU7GF102J 
R3,R7,Rl2,RL3 

27 44&0051 RES 100 OHM l/4W 5% RC07Gfl01J 
Rl7 

28 4310207 CAP .LUF/50V 20% CY20Cl04M 
Cl,C2,C3,C5,C6,C8,C9,CLO,Cll, 
~JZ,C13,Cl4,C15,Cl6,Cl7,Cl8, 
Cl9,C20,C21,C22,C23,C29,C36, 
C37,C38,C39,C40 

29 4280079 CAP TANT EPJX-DIP l0/25V 20% 199D106X0025KA1 
C7,C26,C27,C28 

30 4280038 CAP TANT EPOX-O[P l/35V 20% 199D105X0035HA1 
C4 

31 4210118 CAP MICA UIP 24PF 5% UM-15-240J 
C24 

32 3630027 XT NS2~2924LFS.2Wl60M025V.lA7P 2NZ924-LFS 
Ql,(JZ,C3 

33 J600l5Z 010 lSZJ.9A J.9V lW A3G 
CfU 

34 3600053 [.HO lN'714 75V 75rlA SI A398 
CRL,CR2,CR13,CR14 

35 3340163 XTAL 4.00 MHZ MRC/TCS 
Yl 

16 3250099 5KT DUAL IN LINE 40 PIN 
U13,UZO 

37 3250073 SKT DUAL IN LINE 24 PIN 
U5,U&,U7,U8,Ul4,Ul5,U16, 
Ul 7, IJ2 l 

38 3170008 SW PB 
Sl 

l53.9A 

1N914 

30AOU66 

640379-l 

640361-1 

34 550 004 

39 3110574 corw M 40-PlN STRAIGHT PC MTG 66506-025 
P3,P4 

40 3110509 CONN SCTCHFLX R ANGLE W/0 EJCT 3432-1002 
Pl 

41 '3110lll CUNN MALE 6 PIN PU~~R 
Pl 
CONN 12PIN SNGL ROW RTANG HOR 
P5,P6 
STOF 1/4 HEX 6-32 X 7/16 AL 
SLR PNH PHPS 6-32 X 1/4 SST 
WSHR LK ~6 INTL T CO Pl 

l-380999 

l-87233-2 

B214-A-0632 

C 

4l. 30~0222 

43 1230275 
44 l 090182 
45 1090562 
46 <t310l73 

47 4020376 

48 3600160 

CAr DISC .OL/60UV 
C30,CJ1 
lUl TR RF 10 UH 
Ll,L2 
010 ZlN473lA 4.JV Lw 5% AIAV 

81 LUOOZ5UO 103M 

74FlUSAP 

lN473l.A 

Cll l 0 

MRC1620 
7A0325 Rev A 

8-7 

7.000 EA 

l .OlJO EA 

4.0UO EA 

l. 000 EA 

27.000 EA 

4.000 EA 

1.000 EA 

1.000 EA 

3.000 EA 

1.000 EA 

4.0'JO EA 

t.OUO EA 

2.000 EA 

9.000 EA 

1.ouo EA 

2.000 EA 

1.oao EA 

L.000 EA 

2.000 EA 

2.000 EA 
2.000 EA 
2.000 EA 
2.uoo EA 

2.000 EA 

L.000 1::A 
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PARENT ITEM: 9205915 

RE:F COMPONENT CDMl'UtlENT DESCRIPTION QUANTITY··----. 
HbR ITEM NBR & COMMENTS ENG.URAWING NO. PER M 

49 4470282 ~tS 560 OHM l/2h 5% RC20GF561J 
R9,R2o 

50 3710639 IC RAM STATIC 2K X 8 TMS4016-25NL 
Ul5 

51 3710647 IC E:EPROM 2K X 8 X28l6AP-45 
Ul6 

52 3730363 IC MC1489 OU LINE RECEIVER MC148qp 
U22 

53 3730355 IC MC148SP ~U LlNE DRIVER PLST MC1488P 
U23 

54 4410437 RES 33K OHM l/4W 10% RC07GF333K 
RJq,R40,R4L,R42 

55 4210415 CAP MICA DIP 33UPF 5% OM- l5-3JlJ 
CJ2,C33,C34,C35 

57 4370169 CAP PC MINVAR l5-60PF NlSOO DVllPSbOQ 
C25 

58 3710845 IC RAM STAT/BAT 2K X 8 W/RTC MK48T02B-25 
Ul 7 

3·9 311"0905 JUMPER nus·s WIRE 0.1 IN 
Hl=4K(5 PltiJ,H2=WE,H3=1200 

bl 3190089 S,/ OIP 8 PO:iITION 
S2 

62 45•t0134 R(S SIP lUK OHM l/8W 2% 10 
Rf'll 

63 3250057 SKT DUAL IN LINE 20 PIN 
Ull,Ul2,U24 

MRC1620 
7A0325 Rev A 

8-8 

JO.LOOXO.l25P24 

206-8 

750-lOl-RlOK 

640464-1 

2~000 EA 

1.000 EA 

l.000 EA 

1.000 EA 

leOUO EA 

4.000 EA 

4.0LJO EA 

1.000 EA 

1.000 EA 

7.000 EA 

l.000 EA 

1. oaq.., . ...E _A 

3.000 t:A 
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MRC1620 
7A0325 Rev A 

Figure 8-5 
Front Panel Assembly 

20D2855 
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PARENT ITEM: 9204470 DESCRIPTION: ASSY PCB FRT PANEL 
ENG.DRAWING NO.: 2002855 E 

QUANTITY REF COMPONENT 
NHR ITEM NBR 

COMPONENT DESCRIPTION 
& CUMMEN TS ENG.URAWING ND. PER UM 

-------- ------------------------------ --------------- --------
l 3473329 PCB FRONT PA~EL MRC-1600 5105974 A 
2 3690054 DISPLAY 17-SEG 4-UIG[T RED DL-2416T 

u1.u2 
3 3661063 IC SN74LS74N DUAL O FLIP FLOP SN74LS74AN 

U3 
4 3660800 IC SN74LS139N DU2-4LNOECOEMUX SN74LS139N 

U9 -
5 3661006 IC SN74273 OCTAL FLIP - FLOP SN74273 

U4,US,IJ6 
6 3660958 IC SN74LS32 QUAD 2-INPUT NOR SN74LS32N 

UlO 
7 3660859 re SM74LSZ44N OCT BUS/DRIV ST SN74LS244N 

U7,UB 
·a 3390333 HORN ALM Al-105 

nz 1 
9 3390341 HORN MT PM-101 

Bll 
11 3630027 xr NS2N2924LFS.2Wl60M025V.LA7P 2N2924-LFS 

Ql 
12 3110509 CUNN SCTCHFLX R ANGLE W/0 EJCT 3432-1002 

Pl 
13 3170842 SW PU SPST-GRN 320.0l-El-l- GRN 

S3,S4,S5 
14 3170834 SW PO SPST-YEL 

Sl,$2,ST,S8 
15 3170826 SW PU SPST-REU 

Sb 

320.0l-El-l-YEL 

320.0l-El-l-RED 

16 3390127 LEO RED 3.5@10 OIFF65 Tl.75 HLMP-3300 
CR17,CR1B,CR19,CR20 

16 3390598 LEO R/G 2@10 OIFF Z-LEAU 521-9177 
CR l , C R 2 • C R 3 , C R 4 , C R 5 , C R6 , CR 7 , 
CR8,CR9,CR10,CR11,CR12YCR13, 
CRL4,CR15,[RL6 

17 - 3390143 LEO YEL e.o;i110 O[FF75 Tl.75 HLMP-3401 
CR2 l ,CR22 ,CR23 

18 3390614 LEO GRN 5.2~10 DIFF75 Tl.75 HLMP-3507 
CR2 <'t 

20 4540217 RE:S SIP 220 OHM l/8W 2% 750- 10l-R220 
PJ,K4,R5 

ll 4540167 ~ES SIP 3 . 3K l/8~ 2% 750-101-3.JK 
R2 

22 4460143 R~S lK UHM l/4W St RC07GF102J 
Rl 

23 4280079 CAP TANT EPOX-OIP l0/25V 20% 
Cll 

MRC1620 
7A0325 Rev A 

8-1 2 

199010 6X0025KA 1 

1.000 EA 
2 . ouo EA 

l.000 EA 

1.000 EA 

3.000 EA 

1.000 EA 

2.000 EA 

1.000 EA 

1.000 EA 

t.000 EA 

1.000 

3.000 EA 

4.000 EA 

leOOO EA 

4.000 EA 

16.000 EA 

3.000 EA 

1.000 EA 

3.000 EA 

1.000 EA 

1.000 EA 

1.000 .r----
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_,.--.... 

PARENT ITEM: 9204470 

REF 
NBR 

24 

25 

COMPONENT COMPO:H:NT OE SCRIP Tl UN 
ITEM NBR f: COMMENTS 
--------- ------------------------------

't310207 CAP .lUF/SIJV 20% 
Cl,C2,C3,C4,C5.C5,C7,C8,C9,Cl0 

325 005 7 SK T DUAL lN LINE 20 PIN 
U7,UO 

MRC1620 
7A0325 Rev A 

8-13 

WUANTtTY 
ENG. OR AW I N G NO. PER UM 
--------------- --------
CY20Cl04M 10.000 EA 

640464-1 2.000 EA 
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MRC1620 
7A0325 Rev A 

1•,4z,.,,1, '>'nl 
- E.~ll 

Figure 8-7 
A/C/S Assembly 
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PARENT ITEM: 9204496 DESCRIPTION: ASSY ANLG/CMD/STAT 
ENG.DRAWING NO.: 20D2857 F 

RtF COMPONENT 
NrlR ITEM NUH 

COMPUr·,EfH OESCRIPTl □f'.l 

& CUMMErHS 
QUANTITY 

ENG.DRAWING NO. PER UM 

1 
2 
3 
4 

5 

6 

7 

8 

1.0 

3473345 
2062826 
206286 7 
Jll0509 

3110574 

325 0099 

3340189 

3680287 

3660693 

PCB ANALOG/CMO/STAT MRC-1600 
SH[ELD HRC-1600 RF UL 0582907 

0582917 
W/0 EJCT 3432-1002 

SHiclO MPC-1600 RF #2 
CONN SCTCHFLX R ANGLE 
Pl 
CONN M 40-PIN STRAIGHT PC MTG 66506-025 
P2,P3 
SKT DUAL IN LlNE 40 PIN 
U7 
XTAL 3.579545 MHZ MRC/TCS 
Yl 

640379-1 

.30A0072 

IC VOLTAGE CONVERTER( •5 TO -51 1CL7b60CPA 
VRl 
re SN74LSU st, QU 2 l"N ANO 
U20 

SN74LSOBN 

11 3660792 IC SN74LS13UN 3-BLINEUECDEMUX SN74LS138N 
UL2,Lll9 

12 3660859 IC SN74LS244N OCT BUS/DRIV ST SN74LS244N 
Ul.3tl114 

13 3660958 IC SN74LSJZ QUAD 2-lNPUT NUR SN74LS32N 
Ull 

14 3661168 IC SN74LS273 OCT LATCH SN74LS273N 
U6 

15 3661170 IC SN74LS259~ OCTAL AUDR LATCH SN74LS259N 
U4,U5,Ull,U22,U23 

lb J680139 IC MCl405lP 8CH MUX RZBO 7V MC14051P 
Ul,U2,U3 

17 3730157 IC LM308AN OPAMP PRECISION LM308AN 
uu 

18 3730629 IC ICL7l09CPL A-0 CONY 12ijITS ICL7109CPL 
U7 

19 3731007 IC 7-0ARLlNGTUN A~RAY Hl-V,A ULN200.3AN 
U1,ULO,Ulb,Ul7,Ul8 

21 4020343 IOCTR RF 6e80 UH 9310-32 

8 
C 
C 

D 

LL,L2tL3tL4,L5tl6,L7,L8,L9,LlOtlll,Ll2,L13,Ll4t 
Ll5tll6,Ll7,L18,Ll9,L20,L2l,L22,L23,L24tL25,L26t 
L27,L28,L29,L30,LJL,L32,L33,L34 

leOOO EA 
1 .0U0 EA 
1.ouo E"A 
1. 000 EA 

2.000 EA 

l.000 EA 

1.000 EA 

1~000 EA 

l.0U0 EA 

2.000 EA 

2.000 EA ............. 

1.000 _A 

1.000 EA 

5.000 EA 

3.000 EA 

1.000 EA 

1.000 EA 

5.000 EA 

34.0UO EA 

22 4210134 CAP MICA OlP 30PF 5% DM-15-JOOJ leOOO EA 
C48 

23 4250007 CAP POLYCARd .OOl/lOOV 3% 
(47 

24 4250486 CAP POLYCARB .t/LOOV 3% 
ClS 

25 4250619 CAP POLYCARB .JS/lOOV 3~ 
C53 

MRC1620 
7A0325 Rev A 

8-16 

22UB 10 2H 

22U8104H 

22UBJ54H 

l .ooo EA 

1.000 EA 
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PARENT ITE~: 9204496 

REF COMPONENT 
NBR ITEM NSR 

COMPONENT DESCRIPTION 
~ CUMME"l rs 

QUANTITY 
ENGeLlRAWING NO. PER UM 

2b 4250684 CAP .2212oov 10% AXIAL 
(52 

21 4280079 CAP TANT EPUX-OIP 1U/25V 20% 
Cl,C2,C36,C78,C85,C87 

28 4310207 CAP .tUF/50V 20% 

X3o3UW/.22/10% 

l 99010 6X0025 KA l 

CY20Cl04M 
C3,C4,C5,L6,C7,C8,C9,Cl0,Cll,CLZ,Cl3,CL4,Cl5, 
Cl6,c11,c1a,c1q,czo,c21,c22,cz3,cz4,cz5,czb,C27, 
C28,C29,CJQ,C31,C32,C33,C34,C35,C37,C40,C4l,C42, 
C43,C44,C45,C46,C49,C50,C57,C58,C59,C60,C6l,C62, 
C63,C64,Co5,C66,C67,C68,C69,C70,C71,~72,C73,C74, 
C75,C76,C77,C79,C90,C81,CBZ,C83,C84,C86 

l.000 EA 

b.OuO [A 

71.000 EA 

29 4540167 RES SIP 3.]K l/8W 2% 750-101-J.3K 1.oou EA 
R2l,R22,R23,R27,RZB,R32,R33 

30 4540225 RES SIP LM l/8W 2t 750-101-RLOS 2.000 EA 
R l, R2 

31 4510186 Rf:S 22.lK OHM 1/8~ 1% 
R25 

32 4510145 RlS LO.UK OHM 1/Bw 1% 
Rl9 

33 44b0572 RES 200K OHM l/4W 5% 
R30 

34 1t460382 RES 27K OHM l/4,/ 5% 
R29,RJ4 

35 44b0697 RlS 3.9K UHM l/4W 5t 
R3l 

3b 4460051 RES 100 OHM l/4W 5% 
RZ4 

37 4460754 RtS 22 OHM l/4H 5% 
RZO,R.26 

RN55022l2F 

RN55Cl002F 

RCO 7GF 204J 

RC07GF273J 

RCO 7GF 392 J 

RC07GFLOlJ 

HC07GF220J 

38 4460390 RES 33K OH~ l/4W 5~ RCU7GF333J 
R3,H4,R5,R6,R7,RB,R9,RLO,Rll,Rl2,Rl3,Rl4,Rl5, 
Rlo,Rl7,Rl8 

39 4470290 RES 10 OHM l/2W 5~ RCZOGFlOOK 
R.15 

40 3650371 RGLTR LH3~9H 6.9V T0 - 46 LM399H 
UlS 

41 3250057 SKT OU~L IN LINE 20 PIN 640464-1 
U13,Ul4 

MRC1620 
7A0325 Rev A 

8-17 

L.000 EA 

1.000 EA 

t.000 E=A 

2.000 EA 

1.000 EA 

1.ouo EA 

2.ouo EA 

16.0()0 EA 

1.000 EA 

1.0IJO EA 

2.000 EA 
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MRC1620 
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PAR!::tJT l TEM: 9 2 04 504 OESCRIPTIO:~: ASSY EXTERNAL RELAY 

Rl:F COMPONENT 
Nl:iR ITEM NBR 

ENG.DRAWING NO.: 2002858 A 

QUANTITY COMPONENT DESCRIPTION 
& COMME:NTS ENG.URAWING N□• PER UM 

--------- ------------------------------ --------------- --------
1 3473352 PCB EXTERNAL RELAY MRC-1600 5105977 0 1.000 ~A 
2 3110582 CONN F 44-PIN STRAIGHT PC MTG 66953-022 2.000 EA 

Jl,J2 
3 3291143 TERM STRIP 8181/A NI PLTO SCRW 25.lOZ.08535 20.0UO EA 

TBl,TBZ,TU3,T94,TB5,TB6,TB8,TB9,TBlO,T011,TB12, 
TBL3,TB14,TU15,T016,TB17,TB19,TB20,TB21,TBZ2 

4 329113~ T~RM STRIP 8181/3 NI PLTD SCRW zs.102.0353S 2.ouo EA 
TtH,TB18 

5 3270162 RELAY SPOT 3A lZVOC PC MT HAl OC12V 34.000 EA 
Kl,K2,K3,K4,K5,K6,K7,K8,K9,Kl0,Kll,Kl2,Kl3,K14, 
Kl5,K16,Kl7,Kl8,Kl9,K20,K21,K22,K23,K24,K25,K26, 
K27,K28,K29,K30,KJl,K3Z,K33,KJ4 

6 2062966 SHIELD INSULATING MRC-1600 05C2936 8 1.ouo EA 
7 1050129 SCR PNH PHPS 4-40 X l/4 SST 4.aoo EA 

MRC1620 
7A0325 Rev A 

8-20 
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PARENT lTEM: 9205923 DESCRIPfIQrJ: ASSY COMP MRCL620 COMM 1/U 
f:NG.DR.\WHJG NU.: 20C3048 PLT 1 

QUANTITY Rf:::F COMPONENT 
NHR ITEM r-.lBR 

COMPONEHf OESCRIPTIO~ 
f: CUM1'1ENfS ENG.URAWING NO. PER UM 

4310173 CAP DISC .Ol/600V 811000Z5U0103M 6.000 EA 
Cl,C2,C3,C4,CS,C6 

4590170 VARISTOR V-120-MAlA 4.000 EA 
RV1,RV2,RV3,P-V4 

1 3474590 PCO MRC1620 COMM I/0 5186121 
2 2301307 ASSY CA M~Cl620 RS-232 SIP-9M 24B1118 

Ptl 

Pl T l 
PLT 1 

3 2300879 ASSY CA MRC-1&00 COMM I/0 24Hl097-l E 
4 3030244 CUNN BNC UULKHO UG-1094/U 31-221 

Jl,J2 -
5 3291143 TERM STRIP 9181/8 NI PLTD SCRW 25.102.0853S 

TBl 
6 1050590 ~UT HEX 4-40 1/4 FLATS SST 

P6 
7 1050632 WSHR LK 04 SR CO Pl 

P6 
8 1050939 SCR JACK 3/l6HEX4-40 X 5/16l 

Pb 
9 1560028 TOG SHRINK l/8" CLEAR 

Jl,J2 
10 4130035 FERRITE BEAU 

Jl,J2 

MRC1620 
7A0325 Rev A 

8-24 

4750-3 

FIT 221 1/HCL 

KS 001 00/38 

l.000 E~ 
1.000 EA 

l.000 EA 
2.000 EA 

1.000 EA 

2.000 EA 

2.000 EA 

2.000 EA 

1.000 

2.000 EA 
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PARENT ITEM: 9205931 DESCRIPTION : ASSY COMP MRC1620 TELCO IN 
ENG.DRAWING No.: 20C2859-20 C 

QUAtHI TY REF COMPONENT 
Nt3R ITEM Nl:IR 

COMPONENT DESCRIPTION 
t COMMENTS ENG.DRAWING NO. PER UM 

--------- ------------------------------ --------------- --------
l 3473360 PC8 TELCO INPUT MRC-1600 
2 3110582 CONN F 44-PIN STRAIGHT PC MTG 

Jl 
3 3730827 IC XR-22llCP FSK MODEM 

UL 
4 3730462 IC RC4136N UPAMP QUAD 741 

U2 
5 4090106 XFMR 

Tl 
6 3190071 SW OIP 4 POSITION 

Sl 
7 3600236 010 llN4745A 16V lW 5% AIAY 

CRl,CR2 
8 1-641927 W BUSS 22t;A 

Cl5,2/4 WIRE 
9 4020376 IOCTR Rf LO UH 

ll,L2 
10 4310173 CAP DISC .Ol/60UV 

C5,C6,C9,t:lrJ 
ll 4310207 CAP .lUF/50V 20% 

C4,C8,Cll,ClJ,Cl7,Cl9 
12 ~250171 CAP POLYCARU .Ol/lOOV 3% 

C3,Cl9,C2U,C21,C22 
15 4250312 CAP POLYCARU .027/lOOV 3% 

C7 

5lC59T8 B 
66953-022 

XR-22 1 1CP 

RC4l36N 

MTl-PC 

206-4 

lN4745A 

298 

74Fl05AP 

8l lOUOZ5UOl03M 

CY20Cl04M 

22UB103H 

22UB273H 

16 4280038 CAP TANT EPUX-OlP l/35V 20% 199blOSX0035HAl 
Cl,Cl2,Cl4 

17 4bl0273 POT CER PC PIN lOK OHM .SW 25T 3299W-l-103 
R5 

18 4460242 RES 4.7K OHM l/4W 5% RC07GF472J 
Rl,R2,Rl5,R20 

19 4460127 RES 620 OHM l/4W 5% RC07GF621J 
Rl4 

lO 4460317 Rl5 lOK OHM l/4W 5% 
R10,Rll,Rl2,Rl 1 

21 4460341 RES lSK OHM l/4W 5% 
Rb,Rl9 

22 4460481 RES lUOK UHM l/4W 51 
R4 

23 4460549 RES 470K OH~ l/4W 5% 
R3,R8 

36 4460390 RtS 33K OH~1 l/4U 5~ 
R7 

42 4460325 RES 12K OHM l/4W ~~ 
Rl6.Rl8 

MRC1620 
7A0325 Rev A 

8-28 

RC07GF103J 

RCO 7GF l53J 

RC07GF104J 

RC07GF4 T4J 

KC07GF333J 

RC07GF 123J 

1.000 EA 
1.000 EA 

l.000 EA 

1.000 EA 

1.000 EA 

1. 000 EA 

2.000 EA 

.050 FT 

2 . 000 EA 

6 . 00Cl t:A 

5 . 0UO EA 

1.000 EA 

3.000 EA 

1.000 EA 

4.000 EA 

1.000 EA 

4.000 EA 

2 . 000 EA 

1 . 000 EA 

2.000 EA 

1.000 EA 
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.~ 

PARENT ITEM: 9?05931 

REF 
NBR 

43 

44 

50 

COMPONENT COMPONENT 0 ES CR 1 P Tl ON 
ITEM NUR & COMMENTS 
--------- ------------------------------

4460416 R[ S 39K OH M 
Rl7 

4250049 CAP PULYCARl:3 
C2 

1640366 w W/W GREEN 

MRC1620 
7A0325 Rev A 

l/4W 5% 

.0022/100 3% 

8-29 

QUANTITY 
ENG.OR.AWING NO. PER UM 
- ---------·----- ------ --
RCU7GF393J L. 000 EA 

22UB22 2H 1.000 EA 

M0015-195A .100 FT 
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PARENT ITEM: 9205949 DESCRTPTION: ASSY COMP MRC1620 TELCO OUT 
E~G.ORAWING NO.: 20C2860-20 E 

QUANT! TY REF COMPONENT 
NBR ITEM NBR 

COMPONENT DESCRIPTION 
t; COMMENTS ENG.DRAWING NO. PER UM 

--------- ---------------------------- --------------- --------
1 3473378 PCB TELCO OUTPUT MRC-1600 5lC5979 
2 3110582 CONN F 44-PIN STRAIGHT PC MTG b6953-022 

Jl 
3 4090106 XFMR 

Tl 
4 3730819 IC XR-2206CP VCO WAVE GEN 

U1 
5 J66000d IC UA74LP OPAMP GEN COMP 

U2 
6 3600l36 010 Z1N4745A 16V lW 5% AIAY 

CR1,CR2 
7 3190790 SW DIP 5 

Sl 

MT l-PC 

XR-2206CP 

UA741CP 

1N4745A 

206 5 

B 

8 4020376 [OCTR RF 10 UH 
lhl2 

~ ~280038 CAP TA~T [PUX-OIP l/35V 20% 
Cl,C2,C3,CB 

LO 4280079 CAP TANT EPOX-DIP l0/25V 20% 
C 17. 

ll 4220125 CAP MICA UtP 20UOPF 5% 
Cl5 

74Fl05AP 

l990105X0035HA1 

199010 6X002 5 KA l 

OM-l 9-202J 

13 4250288 CAP POLYCAR8 .022/lOOV 3% 
ClO 

14 4310173 CAP DISC .Ol/bOOV 
C4,C5,C6,C 7 

2 2UB22 3H 

~llOOOZ5U0103M 

15 4310207 CAP .tUF/50V ZOl CY20Cl04H 
C9,Cll,Cl3,Cl4 

16 4630273 PUT CER re PIN lOK O~M .sw 25T 3299W-l-103 
RZ,R7,R12 

17 4460069 RES 200 OHM l/4H 5% RC07GF201J 
RB 

18 4460127 RES 620 OHM l/4W 5% 
Rl3 

19 4460192 RES 2.2K OH~ l/4W 5% 
R14 

20 4460242 RlS 4a7K OHM 1/4W St 
Rl,R.10,Rll 

22 4460333 RES lJK OHM l/4W 5% 
R9 

23 4460341 RES 15K OHM 1/4~ St 
R5 

24 4460390 RtS 33K OHM l/4h ~l 
R~ 

25 4460366 RES 20K OHM 1/4~ S% 
Rl5 

MRC1620 
7A0325 Rev A 

8-32 

RC07GF621J 

RC07GF222J 

RC 0 TGF 4 7 2J 

RCU7GF l3JJ 

RC 07GF l 53J 

RC07GF .3J3J 

RC07GF20JJ 

1.000 EA 
1.000 EA 

l.000 EA 

1.0'.JO EA 

l. 000 EA 

2.000 EA 

1 . 000 EA 

2.0UQ EA 

4.000 EA 

1.000 EA -----. 
l.000 _A 

1.000 EA 

4.0UO EA 

4.000 EA 

3.0UO EA 

laOOO EA 

1.000 EA 

1.000 EA 

3.000 EA 

l . 000 EA 

1.000 EA 

l.OUO EA 
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.................. 

-~ 

PARENT l 'TEM: 9205949 

QUANTITY REF COMPONENT 
NBR I THI NBR 

COMPONE~T DESCRIPTION 
~ CUM~-1HH S ENG.DRAWING NO. PER U~ 

26 4460317 RES lOK OHM l/4W 5% RC07GFl03J 
R3,R4,P.l6 

27 3630027 xr NS2N2924LFS.2Wl60M025V.1A7P 2N2924-LFS 
Ql 

28 1641927 W BUSS Z2GA 298 
29 4460143 RES lK OH~ l/4H 5t RC07GF102J 

Rl7 
50 1640366 W W/W GREEN M0015-195A 

MRC1620 
7A0325 Rev A 

8 -33 

3.ouo EA 

l.000 EA 

.aso FT 
l.000 EA 

.100 FT 
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PARENT ITEM: 9?05956 DESCRIPTION: 4SSY COMP MRC1620 suac IN NEU 
ENG.DRAWING NQ.: 2002861- 20 E 

QUANTITY RE:F COMPONENT 
NIJR ITEM rrnR 

COMPONENT DESCRIPTION 
& COMMENTS ENG.URAWING NO. PER UM 

1 3473386 
2 .. HlU582 
~ 

3 3730827 

4 3 730402 

PCB SUBCARRIER INPUT MRC-1600 
CONN F 44-PIN STRAIGHT PC MTG 
Jl 
IC XR-2211CP FSK MODEM 
UL, U3 
IC RC4136N UPAMP UUAO 741 
U2 

5 3190071 SW DIP 4 POSITION 
Sl 

6 4460549 RES 470K UHM l/4W 5% 
R3,Rl0 

10 4460499 RES 120K OHM l/4W 5% 
R26 

11 4460481 RES lUOK OHM l/4W 5% 
R&,Rl6,Rl9 

14 ~460390 RES 33K OHM 1/4W S~ 
R9 

51C5900 
66953-022 

XR-2211CP 

RC4l36Nl 

20&-4 

RC07GF474J 

RCU7GF 124J 

RC07GF l04J 

RCU7GFJ33J 

17 44603~1 RES 15K OHM l/4W 5% RCU7GF15JJ 
R8,R23,R25 

18 4460317 RES lOK OHM l/4W 5% RC07GFlOJJ 
Rl2,RL3,Rl4,Rl5 

21 4460242 RES 4.7K OHM l/4W St RCU7GF472J 
Rl,R2,R4,Rl8,R24 

33 4630273 POT CER PC PIN lOK OHM .SW 25f 3299W-l-l03 
R7,R27 

42 4210456 CAP MICA DIP 470PF 5t OM-1S-471J 
ClH 

45 4210324 CAP MICA OIP 180PF St 
(19 

48 4250312 CAP POLYCAR8 .027/lOOV 3% 
C7 

50 1640366 W W/W GREEN 
52 4250171 CAP PULYCAR8 .Ol/lOOV 3% 

CJ,C23,C24,C25,C26 
5b 4310207 CAP .1UF/5QV 20% 

C4,C8,C9,C11,Cl4,CZO,C21,C22, 
C28 

OM-15-lBlJ 

22UB273H 

M0015- l'l5A 
22Ul3l'J3H 

CY20Cl04M 

B 

57 4310132 CAP DI SC .Ol/50V 
( 29 

58 4280038 CAP TANT EPUX-DlP l/35V 20% 
Cl,ClO,ClJ 

UK-50-103 

199010 5X0035HA l 

59 4041703 COIL ASSEMULY 
ll,l2 

60 4460325 RES 12K OHM L/4W 5~ 
R20,n.22 

MRC1620 
7A0325 Rev A 

8-36 

03-5005 C 

RC07GF l23J 

t.000 EA 
l.000 EA 

2.000 EA 

l.000 EA 

1.000 EA 

2.000 EA 

t. 000 FA 

3.ooo EA 

1 .000 EA 

3.ouo EA 

4. 000 EA 

s.ooo l 

2.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

.100 rr 
5.000 EA 

9.000 EA 

1.000 EA 

3.000 EA 

2. 000 EA 

2.0UO EA 

----. 
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.,,.---.__, 

PARENT ITEM: 9205956 

REF 
NBR 

61 

62 

63 

COMPONENT COMPOIH:rH DESCRIPTION 
ITEM N8R £; CUMMflHS 

--------- ------------------------------
1t4604l6 RES 39 K OHM 

RZL 
4250049 C:\P POLYCAH8 

CZ 
1641927 w euss .22~A 

Cl6 

MRC1620 
7A0325 Rev A 

l/41"1 5% 

.OU22/l00 3t 

8-37 

'' 

QUANT I TY 
E NL;• OR A',o/l NG Nb. PER UM 

"" ·~ # --------------- ___ , ____ .... 
RC07GF393J 11 . ·bo'o E:A 

22U8222H 1. 000 EA 

29d .050 FT 

. ; 

"t\· 

.:• .. 
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Figure 8-19 
Subcarrier Output Assembly 
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P:A'RE'NT 1 TEM: 9205964 OF.SCtlIPTION: ASSY COMP MRCL620 SUBC OUT NF~ 
• I ·-1 ENG.DRAWING NO.: 2002862-20 0 

QUANTITY Rl::F CUMPUNENT 
' rrnsR'. ITEM NBR 

COMPQrJEIH DESCRIPTION 
C COMMENTS ENG.URAWING NO. PER UM 

--- -------- ------------------------------ --------------- --------
- . (; 3413394 

2 3110582 
PCB SUBCARRIER OUTPUT ~RC-L600 51C598L 
CONN F 44-PlN STRAIGHT PC MTG 66953-022 
Jl 

3 37308L9 IC XP-220bCP VCO WAVE GEN XR-2206CP 
Ul,U2 

4 3660008 IC UA741P OP4HP GEN COMP UA74LCP 
U3 -. 

5 4460523 

6 4460481 

7 4460366 

f3 44&0341 

RES 220K UHM l/4W 5% RC07GF224J 
RZO 
RES lOOK UHM l/4W 5% RC07GF104J 
R2?. 
RES 20K OH~ 1/4~ 5% RCU7GF203J 
R25 
RES LSK OHM l/4W 5% KCU7GF15JJ 
R5 

9 4460333 RES 13K OHH l/4W 5% 
R l?. 

10 4460390 RES 33K OH~ l/4W 5% 
R6 

11 4460.H7 RES lOK OHM l/4W S% 
R3,R4,R24,RZ 7 

12 4460242 RES 4.7K UHM l/4~ 5% 
Rl,RLO,Rl5,Rl6,R23,R26 

13 4400192 RES 2.2K OHM l/4W 5% 
RLB 

14 4460127 RES 620 OH~ L/4~ ~% 
Rl9 

15 44b0069 RtS 200 OHM l/4W 5% 
Rll 

16 4460655 RES 120 OHM l/4W 5% 
Rl4 

17 4460L43 ~ES lK UHM 1/4W St 
R28 

RC07GF133J 

RC 07GF 333J 

RC07GF10JJ 

RC07GF472J 

RC07GF222J 

RC07GF62LJ 

RC07GF201J 

RC07GFl21J 

RC07GF l02J 

18 4630778 PUT CER P~ PIN lOOKOHM .5W 25T 3299W-l-104 
RZl 

19 4630331 POT CER PC PIN 20K OHM .SW 25T 3299W-l-203 
Rf:J 

20 4630273 PUT CER PC PIN LOK OHM .5W 25T 32~9W-l-L03 
Rl,R9,Rl7 

21 4630786 POT CER PC PIN LK OHM .5W 25T 3299W-l-102 
R7 

22 4630010 PUT CER PC PIN 200 OHM .SW 3386R-l-20l 
Rl1 

30 4310207 CAP .tUF/50V 20% CY20Cl04M 

MRC1620 
7A0325 Rev A 

CS.C9,Cl0,Cll,C13,Cl4,Cl5 

8-40 

A 1 • . 000 FA 
1.000 EA 

2.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1. 000 EA 

l. 000 EA 

1.000 EA 

t. 000 EA 
,.,.----..._ 

4.00t' E 

6.000 EA 

L.OUO EA 

l.000 EA 

l.000 EA 

1.ouo EA 

l. 000 EA 

1.uoo EA 

1.000 EA 

3.000 EA 

1.000 EA 

l.000 EA 

7.000 EA 
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PARENT ITEM: 9ZOS96• 

REF COMPONENT 
NOR ITEM NBR 

COMPONENT U~SCRIPTION 
£: COMME;HS 

31 4280038 CAP TAtH EPUX-OlP 1/35V 20% 
Cl,C2,C3,C4,C7 

J2 4250288 CAP POLYCARB .022/lOOV 3% 
Cb 

33 4280079 CAP TANT EPUX-OIP l0/2SV 20% 
Clt?,Cl7 

34 4220125 CAP MICA DIP 2000PF 5% 
CH, 

35 Jli0790 SW UIP 5 
Sl 

36 3630027 xr NS2N2q24LFS.2Wl60M025V.1A7P 
Ql 

50 1640366 W W/W GREEN 

MRC1620 
7A0325 Rev A 

8-41 

QI.MN;Tt.I-TY 
ENG.DRAWING NO. PER UM 
--------------- --------
l990105XU035HA1 s.ooo EA 

i 7· =· 
2 2UB22 3H , . ' '.-' liwO.iJO EA 

1990l06X0025KA1: ~ 2:.000 EA 
.,. . 

0M-19-Z0ZJ 1.000 EA 
' i. 

206 5 1.000 EA 
..J 

. ,. 
~., , ... \ ' -

2N29 24-LFS 1.000 EA 
·r . ' _, 

, . 
MOOL 5-195A .100 FT 

,, l .J ',_\ • 

-.0 ,,. 

' . . . (, 

.. J .I • • I · 

i : 

• l 

, . 
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PARENT ITEM: 2301364 DESCRIPTION: ASSY CA 9F-25M HOOEM NOR~ 10' 

REF 
N8R 

l 
2 
3 
4 
5 
6 

· eNG~ORAHING NO.: 24Cll67 A 

s 
COMPONENT C OMPOf~EN-f OE SCRIPT I ON 
I fEM Nl3R £ COMMENTS 
--------- -------------- t' --------------

170010] CA 24 GA itPR CHROME-V H~Yl 
3050302 SHELL CONN RFI/EMI 25P .280 CA 
30504?.4 SHE LL CCJNN RFI/EMI 09P .zso CA 
15602 59 Tl:lG T EFLotl 26Ar1G NAT 
305 0017 CONN 25PIN"U'1 PLG H/SLUP.POTCONN 
3050051 CONN 9 PIN 10 ll"SKT W/SL DRPOTC ONN 

MRC1620 
7A0325 Rev A 

8-43 

!:NG. OR AW lNG NO. 
---------------
9504 
745833-9 
745851t-3 
TFTZ00-26 
DB-25P 
OEM-9S 

.- I 

I. 

QUANTITY 
PER UM 

--------
10.000 FT 
1. 000 EA 
1.000 EA 
.200 FT 

l.QOO EA 
1.000 EA 
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,,,,..--.. ~ 
PARENT ITEM: 2301398 -· DESCRIPTION: ASSY CA 9F-25F NULL MODEM 25' 

E;~ G.ORAWlNG NO.: 21'tCll70 A 

REF COMPONENT 
NBR IlEM NBR 

1 1700103 
2 3050382 
3 3050424 
4 l560Z59 
5 3050069 
6 305 0051 

COMPmn:NT OESCRIP TI ON 
I: CUMr1(1HS '' 

---------- --------------------
CA 24 GA 4PR CHROME-VINYL 
SHELL C□NN J RFI/EMI 25P .280 CA 
SHELL CONN RFI/EMI 09P .250 CA 
TMG TEFLON Z~AWG NAT 
CUlllN 25PIN"U"'.iKT 'n/5LORP'JTCUNI~ 
CONN 9 PIN"O"SKT W/SLDRPOTCONN 

MRC1620 
7A0325 Rev A 

8-45 

QUANTITY 
ENG.O~AWING NO. PER UM 

9504 
745833- 9 
745FJ 54- 3 
TFTZ00-26 
OB-25S 
DF. M- 9S 

. r . . \ 

i-~· .. r-
! I .' 

:r • 

,: 

: ' - ... - .l ' .• t\ ~ •. 
: -::· . : . 

' . 

25.000 FT 
leOOOEA 
1.000 EA 
.zoo FT 

leOOO EA 
1.000 EA 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

"s
::

 
►

:o
 

8
0

 
I
\)

 .
..

..
 

O
,

O
) 

J
) 

I\
) 

(
'1

)
0

 

<
 

)>
 (X

) 

~
 

a
, 

(
0

 ,, co ,, z !:.
 

~
'T

l 
,._

,o
cc

 
~
 Q

. 
C

: 
n"

' .
.. 

....
. 3

 (
t)

 
..

..
. 
(
')

 C
X

) 
..

..
. 

I)
) 

I 

...
.. 

O
' ~

 
~
 

>
 

1/
) 

1/
) "' 3 !!
 

'<
 

) 

9
-P

IN
 

f"
E

M
A

LE
 
•o

• 

4
--

4
0

 F
ll
.U

S
l!

R
 H

E
A

D
 

S
C

R
E

W
S

 
A

N
D

 
H

E
X

 
N

U
T

S
 

(2
 E

A
O

i,
 

S
U

P
P

LI
E

D
) 

C
l)

:!
~

~
 L

 ~,,. 
(2

 S
U

P
P

LI
E

D
) 

S
0

i(
M

A
1

1
C

 

or
o 

O
ro

 
RX

 
TX

 

C
N

O
Q

~
 

I 
7 

, 
I 

~ 
0 

D
lR

 

D
SR

 o
+

-
(
 

I 
6 

~ 
RT

So
+,

 
C

TS
 o

-!,
...J

 

C
N

D
 

f'O
LD

E
D

 
B

A
O

< 
O

V
E

R
 

S
H

IE
lD

 
4 

T
'M

S
n:

D
 P

A
IR

S
. 

O
V

E
R

A
LL

 S
H

IU
O

 

B
E

LD
O

N
 
9

5
0

4
 O

R
 

E
Q

U
IV

 

~ 
~"

': 
I 

( 
,; 

.....
 

-
:
,
.
.
,
 

..
..

 
:
,
 

4 

' 
. 

.,
!

~ 
I'

ll
 

,_
i ...

 
(✓
~ 

::r:
 

•_
j 

rO
L

D
ro

 B
A

C
K

 
OV

ER
 S

H
IE

LD
 

--

...-.
 

I 
! 

~ 

~ .. -:
 

~
-

l.
, :s.
 

9,
.J

?I
N

, 
f'E

M
A

LE
 •

o•
 

i
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2s
 ±

.
s
·
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
l
 

) 
) 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

:,........__ 

PARENr ITEM: 2301406 DESCRJ PT IO~~: ASSY CA 9F-9F NULL MOUEM 25' 
ENG.ORAWfNG NO.: 2itCll71 · A 

QUANTITY RE: F COMP ONE NT 
NBR ITEM NBR 

COMPONENt DESCRIPTION 
f: COMMENTS ENG.DRAWING NO. PER UM 

--------- ----------~ ----------------- --------------- --------
l 1700103 
3 3050424 
6 3050051 

CA 24 GA 4PR C~ROM~-VINYL 9504 
SHELL corm HFI/EM[ 09P .250 CA 745854-3 
CONN 9 PIH"U"SKT W/SLORPOTCONN UEM-95 

': ~ 

Y. ~°i.-~• .. ~/~t -> ( ·= .. 
i J ( ' ! . 
._ ! I 

. ~ ~ 

I 
' . 

I ; 

MRC1620 
7A0325 Rev A 

8-47 

25.000 FT 
2.000 EA 
2.000 EA 
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1 l· }, }, 

ue 11 8 ,3 ~ 
74L52.44 '\7 '\.7 "\7 ,7, 

p 

20 

19 

18 

17 

15 

14 

13 

5 

I I 

10 

9 

7 

4 
24 

I 

,, iooe,~ 

10D61 
' 

1ooe,:.. 
' 
,, I 0D53 
' 

,,1ooe,-4 

, 1ooe!!> 
' 
,, rooe.c.. 
' 
, roo e--, 
' 

,, 'Ii. RESET 

/ 
Ae,a) 

/ ASI 

,, AB:. 

' 
L A.S'?> 
' 

/ AB-4 

' 
,, -,t,,w~,A 
' 

2'5·40 ( GN:::. 

Pl 

9 12 7 '1~ 

,o 
8 

?_Ju ,o 

l "74LS3'2. 

l 

f--- A_::."':" t>'<IVi::R------,.1- LT. ALPHANt:MERIC DlSf"tA'(+ RT. ALP'-!AlJl..!"'E.f:-IC DISPL/\'ff'----eoTTOM LED! -- --1 
.,_1 ••---,-,11 vCLE LEDS - -----j ~ -- T OP l £ 05 ----1"1 

Pl-3 Pl- 2.3 

} l l l ~ 
'I' , I' 

> "' a d) 0 
I-+5V "' Ill ~ 

I * "' JO AAA. 

I 3 

• • V 

. 
!9 

... 
-A AA e21 vv 

14 R2 .A I , •. SIP 
8 ,., ,.._,,, ~ -~K 

l.s 
V V 

'/eW 2% +sv 
". 

17 
... 
AAA 

f? QI 

I, 
.. RI 

2N'2.924 . . 
,. - ,. -

I IK 

,1,4 ,.:.J ,i,9 
s 11. J I/!, I U7 i ~ 741..~244 

<( <( 
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sr ,2 pe, I .,,_ i:?ESET 
L ...-
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"'' 
9j Bl <x: (0 ,t~ -~ s r--

LV 

Id -g I J 1- I'" IQ ~ ?.G ~ -a "'r ,.._14 oe,~ ~ tCLR '.2.C.LR. Jl <( <( V ,oUJUJ 
L ~ 

V V 
I U3 74L-S74t\ WA l.12 DL2..41v -, 

~ 11 - > ,cu<. 2.CL.K• -e-rsrn!\/\-SF1 
oDDO ao V 15 r--,.._ 5 oe,4 10 1PR 2.PR 2.D 

1,,v 2 4Lj__'' - N ~! i::: ~ \(\ ,tr 
4f'" oe,c:; IC:. 

J 1 .. -' -+5V 
~ 17 r-- De,(.. 3 
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- rl i(\ " \fl .J i ~ r-
zr-- 18 D57 er> dl dl dl dl 1l dl ~ 

I,, 19 D 0 C. C 0 0 0 DD D , 
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