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7.2.2.3 

7.2.2.4 

7.2.2.5 

7.2.2.6 

7.2.2.7 
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Block 3 - Buffer Input Multiplexer 

The purpose of this circuitry is to select the proper data. lines to 
write a character into the RAM buffers. If in the Send mode, the 
read data. lines from the controller are selected for deposit into 
the buffers. When in the Receive mode, the data entering from ......... -.• ~, ., . ... . .. · .. 
the EIA port (from UART*) is multiplexed to the buffers • 

..... <"'.;. --'-'-~-,. ~ 

Block 4 - Buffer Output Latches 

This 8-bit storage register holds the data character, after removal 
from the buffer, when waiting for the controller to ta.ke the cha rac­
er for writing on tape. Note that the. other output data path from 
the buffers does not require use of this output latch. \Vhen in the 
Send mode, data is sent directly from the buffers to the UART for 
transmission, and is not stored in the buffer output latches~ 

Block 5 - Data Multiplexer 

This circuitry selects either the UART output or buffer latch out­
put for feeding towards the buffers. The main purpose of this 
multiplexer is to allow buffer swap during the COPY operation. 

Block 6 - Serial to Parallel Converter 

The serial to parallel converter is 1/2 of a Universal Asynchronous 
Receiver/Transmitter (UART) integrated circuit. It takes serial 
data (asynchronous start/stop format) and converts it to 8-bit char­
acters which are then either written on tape or decoded as com­
mands for the 3000 EIA System. 

Block 7 - 16X Clock Generator 

This circuitry generates the clock which the UART requires to 
execute the serial-parallel and parallel-serial conversions with 
the proper timing. The output of this block is a square wave whose 
ratio is 16 times the baud rate of the data on which the UART is to 
operate. (The baud ,rate is selected by switches on the roar I/O 

*Universal Asynchronous Hcceivcr/Transmittcr 
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panel.) The on-line and off-line baud rates may be the same or 
may differ. If the cust.om baud rate option is installed, it connects 
t.o this block to enable special baud rates. 

Block 8 - Remote Command Decoder 

The remote commands for the system are programmed by a plug­
in connector having jumpers or by a plug-in PC board which is 
connected on the left hand side of the EIA board. The input data 
from the UART is decoded and examined for control codes in this 
block. If a control code is decoded, the proper line is activated 
to cause occurance of the desired function or action. In any case, 
the busy-ready status of the system is examined before allowing 
a function to occur. If the system is already busy, the decoded 
command will be ignored. 

Block 9 - Controller Command Latches and Operation Sequencers 

The command latches hold such commands as load point, backspace, 
read, write, etc., and directly command the controller to execute 
the function. When the function is completed, the lat.ch is reset by 
the controller. Also included here are the sequencer circuits re­
quired to perform retransmit-file and load point-send to end func­
tions. The controller configuration control storage, such as tape 
select, file, end, etc. are also stored in lat.ches here. 

Block 10 - HSSO Interface 

These are some minor circuits which enable proper tape operations 
(such as rewind, high speed forward, backspace, etc.) to be per­
formed by the High Speed Search Option. 

Block 11 - Parallel to Serial Converter 

This half of the UART* takes 8 bit-parallel characters from the 
buffers or HSSO and formats them into asynchronous serial data 
with start and stop bits. The baud rate of the generated serial 
data is determined by the baud rate settings of the switches on 
the rear I/O panel. The number of bits per character and status 
of parity are controlled by DIP switch H7. 

7-5 
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Block 12 - Input Level Converters 

The input level converters change the EIA voltage levels (RS-232-C) 
to 0-5 volt levels. This is done t.o data and control signal inputs 
from the terminal and modem. 

Block 13 - Output Level Converters 

These components take the 0-5 volt level data and control signal 
outputs from the EM. boa.rd and convert them to ELL\ voltage levels. 

Block 14 - EIA/ Current Loop Multiplexer 

This multiplexer selects the data to be used as "terminal" data 
in the system. If the EIA/CL switch is in the EIA position, the 
EIA terminal port is selected. If the current loop option is in­
stalled and the switch is in the CL position, the current loop de­
vice (TTY) will be the terminal device. 

Block 15 - Input Data and Signal Multiplexer 

These random gates select the connection to the tape unit of data 
and signals from either the terminal 2!. modem. Which device 
is connected is determined by the operator, using the DEVICE 
key on the 3000 EIA System keyboard or by the remote device 
select codes. 

Block 16 - Modem Data and Signal Multiplexer 

This multiplexer selects the on-line device when the EIA system 
is ON LINE. The tape unit is connected to the modem if the on­
line device is TAPE or the terminal is connected to the modem 
if the on-line device is TERMINAL. Which one is connected is 
determined by the operator, using the DEVICE key on the 3000 
EIA System keyboard. 

Block 17 - Terminal Data and Signal Multiplexer 

This multiplexer determines which signals are connected to the 
terminal. If a terminal on-line condition exists, the modem data 
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is fed to the terminal. If an off-line condition exists, the tape 
unit is connected. to the terminal by this multiplexer. 

Access to EIA Interface Board 

1. Remove the top cover from the unit (Sec. 2 .1. 1. 1 or 2. 2. 1. 1). 
2. Remove the three hold-down screws from the front edge of 

the controller PC board. 
3. Raise the logic boards to the vertical position (supported by 

latches). 
4. Remove the option board, if necessary (Sec. 8 .1. 2). 

Removal/Replacement 

1. Remove the three screws securing the bottom of the board to 
the pivoting support bar. 

2. Remove the option board, if any (Sec. 8 .1. 2) • 
3. Carefully support the board while releasing the supporting pins 

· between the controller board and interface board (depress lock­
ing tabs on pins). 

4. Detach all cable connectors from the board. 

5. Replace in reverse order. 

EIA I/O PANEL ASSEMBLY 

General 

The I/O panel is located at the rear of the cabinet of the Series 
3000 EIA System. It includes two independent baud rate selector 
switches \tmch provide rate selection as required by associated 
equipment. 

The I/O panel has two RS-232-C compatible connectors (one for 
terminal and one for modem); and, on systems with the Peripheral 
Control Keyboard option, a connector for the keyboard cable. 

If the Series 3000 EIA System is equipped with the Current Loop 
to RS-232 Converter option, a CL-EIA selector switch is pro­
vided on the rear I/O panel. The switch will be set to CL if the 

7-7 
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connected terminal is a current loop device, or to EIA for all EIA 
type terminals. 

The standard baud rates selectable at the panel are: 

- 110 baud 
- 150 baud 
- 300 baud 

Optional additional rates selectable at the panel are: 

- 600 baud 
- 1200 baud 
- 1800 baud 
- 2400 baud 
- 3600 baud 
- Custom (see Sec. 8 • 6) 

Removal/Replacement 

The I/ 0 panel is retained on the unit enclosure by two screws and 
lock washers. To gain access to various components on the panel 
assembly, procede as follows: 

1. Turn OFF the power switch (indicator not illuminated). 
2. Remove the top cover from the unit (Sec. 2 .1.1.1 or 2. 2. 1.1). 
3. Remove the three hold-down screws from the front edge of 

the controller PC board and raise the logic assembly to ver­
tical; then remove the HSSO board, if any. 

4. Disconnect the cable connector from Jl of the I/ 0 panel PC 
board. 

5. Disconnect the terminal (or current loop) and modem I/O cable , 
connectors from the EIA board. r 

6. Remove the 2 screws and lock washers which retain the I/O 
panel on the unit. 

7. Replace in reverse order. 

TERMINAL AND MODEM I/O CONNECTOR PIN ASSIGNMENTS 

The terminal and modem I/ 0 pin assignments are listed in Tables 
7A and 7B which follow: 
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TABLE 7A - TERMINAL I/O PIN ASSIGNMENTS 

REQUffiED INPUT 

Transmitted Data 
Received Data 
Request to Send 
Clear to Send 
Data Set Ready 
Signal Grotmd 
Carrier Detect 

(Received Line Signal Detector) 
Secondary Receive Line Signal Detect 

(from Modem) 
Data Terminal Ready 

PIN NUMBER 

2 
3 
4 
5 
6 
7 
8 

12 

20 

OPTIONAL CURRENT LOOP CONNECTIONS 

Distributor /Transmitter 
Distributor /Transmitter 
Selector /Receiver 
Selector /Receiver 

Positive 
Negative 
Positive 
Negative 

10 
11 
18 
25 

TABLE 7B - MODEM I/O PIN ASSIGNMENTS 

REQUffiED INPUT PIN NUMBER 

Transmitted Data 2 
Received Data 3 
Request to Send 4 
Clear to Send 5 
Data Set Ready 6 

Signal Grotmd 7 
Received Line Signal Detector 8 

(Carrier Detect) 
Secondary Received Line Signal Detector 12 

(Reverse Channel Control) 
Data Terminal Ready 20 

7-9 
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• Driver output logic levels with 3K to 7K load 15 volu > v 0H > 5 volts 

-5volts>VoL >-15volU 

•Driver output voltage with open circuit IV 0 1 < 25 volts 
+15 

'5 ~}LOGIC "O" SPACE • Driver output impedance with ~ off Z0 > 300 ohms 

•Output short circuit current I 10 j < .5 amps 

•Driver stew rate ~ < 30 Volts I µsec 

0' '\ '\ ' '- '\ '\ , TRANSITION REGION 
+3 \ \ \ \ \ \ " ~ 

• Receiver input impedance 7K ohms> Rin > 3K ohms '''' ''' •Receiver input voltage !25 volts compatible with driver -3 \ \ \ ) ) \ 

_-,:~} LOGIC •• ,.. MARK 
• Receiver output with open circuit input mark 

• Receiver output with 300 ohms to ground on input mark 

• Receiver output with +3 volt input space 

• Receiver output with -3 volt input mark 

7.5 

7.5.1 

7.5.1.1 

7.5.1.2 
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FIGURE 7-2 RS-232-C ELECTRICAL SPECIFICATIONS 
AND VOLTAGE LEVELS 

RS-232-C INTERFACE SPECIFICATIONS 

This section will define the operation of the RS-232 -c interface 
control lines. A summary of the RS-232-C electrical specifi­
cations is given in Figure 7 -2. 

Modem signals are described as they exist when the Series 3000 
EIA System is in the On-Line to Tape mode. When the Series 
3000 EIA System is in the On-Line to Terminal mode,- signals 
are passed directly through the System. Terminal signals are 
described as they exist when the Series 3000 EIA System is in 
the Off-Line mode • 

Modem Port Signals (On-Line to Tape Mode) 

Transmitted Data - Pin 2 

Serial data output from Series 3000 EIA System. 

Receive Data - Pin 3 

Serial data input from modem. 
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Request to Send - Pin 4 
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This signal is an output from the Series 3000 EIA System. Re­
quest to Send is positive when the Series 3000 EIA System is in 
the Send mode and for 2 milliseconds after completion of the Send 
mode. 

Clear to Send - Pin 5 

This input signal from the modem must be positive in order for 
the Series 3000 EIA System to transmit data. 

Data Set Ready - Pin 6 

This input signal from the modem must be positive in order for 
the Series 3000 EIA System to transmit data. If the Auto Discon­
nect option is provided and a time out has occurred, Data Set Ready 
must go negative to reset Data Terminal Ready to the positive state. 

The On-Line indicator will flash if Data Set Ready is negative and 
the system is in the On-Line mode. 

Signal Ground - Pin 7 

Carrier Detect (Also Called Receive Line Signal Detect) - Pin 8 

This input signal from the modem is used in the Monitor mode to 
determine whether the monitoring device should receive data from 
the modem or the on-line device. If the carrier signal is positive, 
the monitoring device will receive data from the modem. 

Secondary Receive Line Signal Detect (Reverse Channel Con­
trol) - Pin 12 

This signal is used in 202 type modems for circuit assurance and 
start-stop transmission control. When the signal is positive the 
Series 3000 EIA System will send data if it is in the Send mode. 

7-11 
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7.5.2 

7.5.2.1 

7.5.2.2 

7.5.2.3 

7-12 

When the signal goes from positive to negative, a maximum of two 
more characters are transmitted; then transmission is held up in­
definitely until the signal goes positive again. 

NOTE: A mark condition on this line (pin 12) will cause the 3000 
EIA System to stop or inhibit sending until the line goes 
to a space condition. For modems that do not have this 
signal, a switch provides the signal required to permit 
transmission. 

The System is supplied with the Reverse Channel Control 
inhibited (switch 2 in section E4 is ON). 

Data Terminal Ready - Pin 20 

The Series 3000 EIA System will normally keep this line positive 
whenever power is on. 

If the Series 3000 EIA System is equipped with the Auto Discon­
nect option, the Data Terminal Ready signal will go negative after 
a time-out period of no activity (provided a call has been estab­
lished). Data Terminal Ready will stay negative l.llltil Data Set 
Ready (Pin 6) goes negative. 

Terminal Port Signals (Off-Line Mode) 

Transmitted Data - Pin 2 

Serial data input from terminal. 

Received Data - Pin 3 

Serial data output from Series 3000 EIA System. 

Request to Send - Pin 4 

Input signal from terminal. 
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Clear to Send - Pin 5 

The Terminal Clear to Send signal output from Series 3000 EIA 
System has three possible definitions depending upon the setting 
of the TCTS jumper wire near Hl on the EIA interface board. If 
the TCTS jumper wire is placed in the NORM position, Pin 5 will 
be positive whenever Request to Send (Pin 4) is positive. If the 
TCTS jumper wire is in the DEF (defeat) position it will be on 
(space) whenever the Series 3000 EIA System is off-line. If the 

TCTS jumper wire is placed in the BUSY position then Clear to 
Send will act as a busy signal and will be positive whenever: 

a. the Series 3000 EIA System is idle 
b. no fault condition exists 
c. the Series 3000 EIA System is in the Send mode 
d. the Series 3000 EIA System is in the Receive mode but 

has not received the Exit Receive character 

Data Set Ready - Pin 6 

This output signal from the Series 3000 EIA System is positive 
whenever power is applied to the System and the terminal is se­
lected as an output or input device. 

Signal Ground - Pin 7 

Carrier Detect - Pin 8 

This output signal from the Series 3000 EIA System is positive 
during an address enquiry sequence or whenever the System is 
sending data. This signal will go positive a minimum of 20 milli­
seconds prior to the first character of a Send mode or an Enquiry 
sequence. 

NOTE: In some terminals the time between on condition of the 
CARRIER DETECT signal RS-232 pin 8 and the first 
character must be in the order of several milliseconds. 
If this is the case and the unit is equipped with the High 
Speed Search Option, placement of switch 1 in position 
E4 in the OFF position provides a constant CARRIER 
DETECT signal. 

7-13 
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Data Terminal Heady - Pin 20 

This input signal from the terminal enables the Series 3000 EIA 
System to transmit data. Data Terminal Ready must be held pos­
itive to allow sending of data. 

Optional Current Loop Interface 

The Optional Current Loop Interfa~e is designed to interface to 
neutral devices (those devices that do not generate current or 
voltage). The optional interface will operate with 20 ma full du­
plex devices. To actuate the current loop interface, move the 
slide switch on the rear panel to the CL position. This will 
cause all outputs of the EIA terminal interface to go to the mark 
state. The four signals which comprise the current loop inter­
face appear on unused pins of the terminal connector. 

Transmitter Positive (TTY Distributor) - Pin 10 

2 O ma of current will flow into this pin when the transmitter is 
sending a mark signal. 

Transmitter Negative - Pin 11 

Receiver Positive (TTY Selector) - Pin 18 

Positive current will flow into this pin when the Series 3000 EIA 
System or modem is sending a mark signal. 

Receive Negative - Pin 25 

INSTALLATION 

Refer to the Technical Operation Manual for the unit for installa­
tion and check-out information. 
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7. 7 ELECTRICAL PARTS LIST - EIA INTERFACE BOARD . 

REF SYKES 
SYMBOL DESCRIPTION llih_ MANUFACTURER 

1 INTEGRATED CIRCUIT, DTuL 100U14004 FAIRCHILD SEMI-
HEX INVERTER CONDUCTOR 

2 INTEGRATED CIRCUIT, DTuL 100U14003 FAIRCHILD SEMI-
QUAD 2 INPUT NAND GA TE CONDUCTOR 

3 INTEGRATED CIRCUIT, TTuL/ 100Ul6014 FAIBCHILD SEMI-
MSI 9305, VARIABLE MUDULO CONDUCTOR 
COUNT.I!:!{ 

4 INTEGRATED CIRCUIT, DTuL 100U14002 FAIBCHILD SEMI-
TRIPLE 3 INPUT NAND GA TE CONDUCTOR 

5 INTEGRATED CIRCUIT, DTuL 100U14005 FAIRCHILD SEMI-
DUAL FLIP-FLOP CONDUCTOR 

6 INTEGRATED CIRCUIT, DTuL 100U14001 FAIRCHILD SEMI-
. DUAL 4 INPUT NAND BUFFER CONDUCTOR· 

7 INTEGRATED CIRCUIT, TTuL 100U16006 FAIBCHILD SEMI-
HEX INVERTER CONDUCTOR 

8 INTEGRATED CIRCUIT, BIT 100U18001 MICROSYSTEMS 
MEMORY, FULLY DECODED 
RANDOM ACCESS 

9 INTEGRATED CIRCUIT, 4-BIT 100U16012 FAIRCHILD SEMI-
LATCH CONDUCTOR 

10 INTEGRATED CIBCUIT, TTuL 100U16001 FAIRCHILD SEMI-
4-BIT SHIFT REGISTER CONDUCTOR 

11 INTEGRATED CIRCUIT, SYNCHRO- 100Ul6018 TEXAS INSTRUMENTS 
NOUS 4-BIT UP/DOWN COUNTERS 
(DUAL CLOCK WITH GEAR) 

12 INTEGRATED CIRCUIT, TRIPLE 100U16031 FAIRCHILD SEMI-
GATE CONDUCTOR 

13 INTEGRATED CIRCUIT, LPTTuL/ 100U16017 FAIRCHILD SEMI-
MSI 93L22, LOW POWER QUAD 2 CONDUCTOR 
INPUT MULTIPLEXER 

14 INTEGRATED CIRCUIT, QUAD 100Ul8004 MOTOROLA 
LINE RECEIVER 

15 INTEGRATED CIRCUIT, QUAD 100U18003 MOTOROLA 
LINE DRIVER 

16 DIP RESISTOR PACKAGE, ±2%, 103R01012 BECKMAN-HELIPOT 
4.7K 

17 INTEGRATED CIRCUIT, DECODER, 100U16016 FAIRCHILD SEMI-
ONE-OF-SIXTEEN, 'Low POWER CONDUCTOR 

18 SWITCH, 7-POSITION ROCKER 106801004 AMP 

19 INTEGRATED CIRCUIT, RECEfVER/ 100Ul8002 GENERAL INSTRUMENT 
TRANSMITTEH, ASYNCHRONOCS 

20 INTEGRATED CIRCUIT, TIMER lOOUl 7004 SIGNETICS 

Cl CAPACITOH, TANTALUM, 105C04127 SPRAGUE 
lOOMFD, ±10%, lOV 

C2-9 CAPACITOR, DISC, O.luF, 120C03011 CENTRALAB 
+80 -20%, lOV 

ClO, 13 CAPACITOH, TANTALUM, 22uF, 105COt1105 SPRAGUE 
±10%, 15V 

Cll, 14, 15 CAPACITOH, DISC, lOOPF, =101-~, 120C01027 CENTRALAB 
lKV 

7-16 

MANUFACTl"RER 
PART NO. 

U6A9~3659X 

U6A994659X 

U7A930559X 

U6A996259X 

U6A909359X 

U6A994459X 

U6A901659X 

MLllOlA 

9375 

U7B930059X 

SN74193 

7427 

U7B93L2259X 

RS-232-C 

RS-232-C 

SERIES 899-1 

U6N93Lll59X 

435166-1 

AY-5-1012 

NE/SE 555 

TYPE 1960 

TYPE tJK 

TYPE 1960 

TYPE DD 



SERIES 3000 Service Manual 
EIA Interface 

7. 7 ELECTRICAL PARTS LIST - EIA INTERFACE BOARD 

REF SYKES MANUFACTURER 
SYMBOL DESCRIPTION ~ MANUFACTURER PART NO. 

Cl2, 18-25, 27-30, CAPACITOR, DISC, 470PF, GMV, 120C01044 CENTRALAB TYPE DD 
32 lKV 

Cl6 CAPACITOR, TANTALUM, 1.0uF, 105C04137 SPRAGUE TYPE 196D 
::1:10%, 35V 

C17 CAPACITOR, DISC, 220PF, 120C01033 CENTRALAB TYPE DD 
:HO%, lKV 

C26 CAPACITOR, TANTALUM, 105C04077 SPRAGUE TYPE 196D 
4.7uF, ±10%, 50V 

C31, 33, 34 CAPACITOR, DISC, • OOluF, 120C01061 CENTRALAB TYPE DD 
GMV, lKV 

CRl-3 DIODE, HIGH SPEED SILICON, 200C01001 G. E. SEMICONDUCTOR IN4151 
SWITCHING 

Ql TRANSISTOR, POWER, PNP, 201Q01003 MOTOROLA 2N5193 
SILICON 

Rl RESISTOR, CARBON COMP., l/4W, 100R02041 
±5%, 47 OHM 

R2 RESISTOR, CARBON COMP., l/4W, 100R02056 
::1:5%, 200 om,: 

R3-5, 7, 10, 11, RESISTOR, CARBON COMP., l/4W, 100R02089 
13-18 :1::5%, 4.7K 

R6, 8 RESISTOR, CARBON COMP., l/4W, 100R02097 
:1::5%, lOK 

R9 RESISTOR, CARBON COMP., l/4W, 100R02137 
:1::5%, 430K 

Rl2 RESISTOR, CARBON COMP.,1/4W, 100R02033 
:1::5%, 22 OHM 
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I/O PANEL ASSEMBLY WITH PERIPHERAL KEYBOARD CON­
NECTOR (ILLUSTRATED) IS SYKES PART NO. 105-0A0846 

I/O PANEL ASSEMBLY WITHOUT PERIPHERAL KEYBOARD 
CONNECTOR IS SYKES PART NO. 1050A0845 

,.~ --- . -· 

1 2 

3 

4 
5 6 7 

FIGURE 7-4 EIA INTERFACE I/O PANEL ASSEMBLY 
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7 .8 PARTS LIST - EIA INTERFACE I/O PANEL ASSEMBLIES 

REF SYKES MANUFACTURER 
SYMBOL DESCRIPTION ~ MANUFACTURER PART NO. 

1 PHILLIPS PAN HD SCREW, 100H01606 
6-32 x 3/8 

2 LOCK WASHER #6, INT. 200H03060 
TOOTH 

3 PANEL ONLY 1050B0530 

4 ASSEMBLY, BAUD RATE 1050A0834 
SWITCHES ON PC BOARD 

5 PHILLIPS PAN HD SCREW, 100H01404 
4-40x1/4 

6 LOCK WASHER #4, EXT. 200H01401 
TOOTH 

7 HEX NUT 4-40 500Hl0401 

8 SLIDER SWITCH, MINIATURE 103S01001 MICRO SWITCH X42891-V3 
SNAP ACTION 
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8.0 

8. 

8. 

SERIES 3000 Service Manu~!. 8 
EIA Option Board Assembly 

aaow 3:Ala03H .LNaHVdSNVHJ, 
CT3''TIOHJ,NOC> GHVOS:.X.3')! .!IO J,HVHC> MO'l.3: 1-8 3:HfiDI.3: 

3GOW 3AI3;)3H J.IX3 
2ll 3dV.L O.LNO VJ.VO H3.iLi£nS: 

!JN1NJVW3H A~V dW!lG 

'1'1fld SI H3.!ldflS: 
dl 3dVJ. O.LNO D.NldWflG 

H3.!l.!lflS: NI H3.L::>VHVH;) J..ISOd3G 

DESCRIPTION 

3. 

'.old \'.I. 
OJ..NO ~HVI\: 
:'1 '1ld '.'I.I.UL\\ 

3QOW 3Al3 ;)3H J.IX3 QNY 
:MV.L OJ.NO H3.!ldflS: d1'1.l1G -

H3.!l.HlS: NJ H3J.::>VHVH:::> J.ISOd3G 

s::u. 

ON 

timJmae.I:SU:lB of the EIA 
board dbntains the cir-

8.1.2 Removal/Replacement 

1. Disconnect the option boar~P&b.~~g fro J7, JS and J9 on the 
A.·! )l .-! AI..f~;i H 

EIA interface board. _______ _, 

2. Support the option board while removing the hex nuts from the 
two metal supporting posts. 

A:yqmessv p.reog uondo VI3 
1miuuw oo~A.rns ooo~ sa&-..is 
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3. Release the option board from the plastic supporting post (de­
press locking tab, freeing the board). 

4. Replace in reverse order. 

TRANSPARENT RECEIVE MODE OPTION 

The circuitry for this option is located in Section Al on the option 
board. Refer to the Flow Chart, Figure 8 -1, and to the Schematic 
Diagram, "A 1 - Transparent Mode Option" in Section 13. 

The Transparent Receive Mode option allows the 3000 EIA System 
to operate in a Receive mode in which all control codes are recog­
nized only as data and written on tape. The Transparent Receive 
Mode option may be used in two separate ways: 

Keyboard Controlled Transparent Receive 

By pressing the RECEIVE key on the control keyboard, a trans­
parent Receive mode is entered during which all information re­
ceived is Written on tape and no control characters are decoded. 
This mode may be terminated by again pressing the RECEIVE key. 
Ref er 1:o Figure 8 -1. 

With the system in the Transparent Receive mode, one remote 
command (called PAGE) can be coded and recognized; provided 
such operation was previously enabled by means of a jumper 
connection in section Al on the option circuit board. Select 
either the PAGE mode of operation, or a fully Transparent 
mode, by placing the PAGE jumper located in section Al of the 
option board on the IN or OUT pin respectively. If the PAGE 
jumper is connected to IN, the receipt of a PAGE character will 
cause the present data buffer content including the PAGE charac­
ter, to be written on tape. A File mark will then be written and 
the Transparent Receive mode re-entered to receive the next 
"page" of data. 

After receipt of a PAGE character, there is a mandatory 500 msec 
delay before further data can be received. During this 500 msec, 
the data buffer is dumped onto tape and the File mark is written. 
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8.2.2 

8.3 

8-4 

Remote Controlled Transparent Receive 

Through use of a remote command "START TRANSPARENT RE­
CEIVE" from the terminal or modem interface, a totally Trans­
parent Receive mode is entered and all received information is 
put on tape with no command decoding. (Either of the two 
following methods for termination of the Remote Transparent 
Receive mode may be pre-selected by means of a jumper on 
the option board. 

a. Timeout (T) - If the jumper wire at location Al on the option 
board i~ connected to the '!T'! pin, the Transparent Receive 
mode will be terminated after a time interval during which no 
data has been received. This interval is selectable from 100 
msec to 120 sec. by means of selector switches in section Al 
on the option board (see table below). Switch 1, when ON, se­
lects high range. If no characters are received for the selected 
interval, the data buffer content is written on tape and the Trans­
parent Receive mode is terminated. 

Delay Time Switch 1 Switch 2 Switch 3 Switch 4 

100 ms OFF OFF OFF ON 
475 ms OFF OFF ON OFF 

1 sec OFF ON OFF OFF 
11 sec ON OFF OFF ON 
52 sec ON OFF ON OFF 

120 sec ON ON OFF OFF 

b. Carrier Detect Drop (CD) - If the jumper wire at location Al 
on the option board is connected to the "CD" pin, the Trans­
parent Receive mode will be terminated when the carrier de­
tect signal from the modem port goes negative (carrier o~f). 

If entered via a remote START TRANSPARENT RECEIVE command, 
the Transparent Receive mode will normally be terminated only as 
described under a. or b. above; not by pressing the RECEIVE key 
on the control keyboard. 

CURRENT LOOP TO RS-232 CONVERTER OPTION 

The circuitry for this option is located in section A2 on the option 
board. Refer to the Schematic Diagram "A2 - Current Loop Option" 
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in Section 13. This option converts the 20 ma current loop ou4>ut 
of a full-duplex TTY or other current loop terminal to BS-2:J2-C 
levels. The terminal then operates in a conventional manner. The 
current loop interface operates full-duplex only. 

The current loop interface is designed to provide an echo character 
whenever the terminal transmits a character. The echo is always 
active in the Off-Line mode. In the On-Line mode, the current 
loop terminal may or may not need an echo character depending on 
whether the modem or computer supplies one. In this case, the 
user has the option of strapping the echo feature IN or OUT for 
the On-Line mode. The ECHO jumper is located near section A2 
of the option board. 

COPY/DUAL OPTION (Dual Transport Systems Only) 

The circuitry for the Copy /Dual option is located in Section A3 of 
the option board. Refer to the Option Board Schematic Diagram, 
"A3 - Copy/Dual Option" in Section 13. See Figure 8-2 for a flow 
chart of the Copy File sequence. 

The Copy portion of this option allows any record, file, or all re­
corded information on a cassette to be duplicated exactly on a 
second cassette (see Figure 8-2). When this is done, information 
is copied from a cassette placed on the left transport (tape 1) onto 
a cassette on the right transport (tape 2). The information written 
on tape 2 is an exact replica of that on tape 1; including all tape 
marks and High Speed Search address information. For this rea­
son, the new tape must be searched with the same addresses as 
the original tape. 

The Dual portion of this option allows the Series :moo EIA System 
to write received information on two cassettes simultaneously. 
When the Dual mode is entered, information received by the 3000 
EIA System will be written simultaneously on the cassettes in both 
transports. The Dual mode will be maintained until cleared by a 
reset code or by pressing the CLEAR key on the control key hoard. 

OUTPUT DELAY OPTION 

The Output Delay option circuitry is located in section A4 of the 
option board. Refer to the Option Board Schematic Diagram, 
"A4 - Output Delay Option" in Section 13. 
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8.6 
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The option is primarily used to provide a delay after a carriage 
return or line feed character to allow a electromechanical device, 
such as a 30 character per second printer, time to perform line 
feeds or carriage returns before the next printable character is 
transmitted. 

The option is also required when it is desired to send from one 
Sykes 3000 EIA unit to another. 

Seven automatic time delays, from 165 milliseconds to 1 second, 
for up to three characters are provided. The rocker switches lo­
cated in section A4 of the option board can be set to the specific 
delay interval required as shown in the table below. These switches 
are closed when the end nearest the ON indication is depressed. 
Switch 1, when ON, activates the delay. 

Delay Time Switch 2 Switch 3 Switch 4 

165 ms ON ON ON 
200 ms ON ON OFF 
230 ms ON OFF ON 
300 ms ON OFF OFF 
380 ms OFF ON ON 
615 ms OFF ON OFF 

1 sec OFF OFF ON 

The specific characters which cause the delay are programmed by 
a removable 40 pin connector. (See Technical Operation Manual 
for programming information.) 

CUSTOM BAUD RATE OPTION 

The circuitry for this option is located in section A5 on the option 
board. Refer to the Schematic Diagram, ''A5 - Custom Baud Rate 
Option'' in Section 13. This option provides a variable baud rate 
in the 50 to 4000 baud range. When the ooud rate switch on th(j 
back panel of the System cabinet is in the OPT (optional) poHitinn, 

the System operates at the cust.om ooud rate. 

The custom baud rate is adjusted using the coarse and fine poten­
tiometers (R3 and R4) located in section A5 of the option board. 
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SELECT TAPE 1 
START READING 
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FILE MARK >--N_o _________ _ 

DETECTED 
? 

YF.S 

• 
TRANSFER FILE CHARS. 

TO BUFFER 1 
AND STOP TAPE 

SWAP DATA 
TO BUFFER 2 TO 
REVERSE ORDER 

SELECT TAPE 2 
AND WRITE FILE 

MARK 

COPY FILE 
COMPLETED 

• 
READ RECORD 

INTO BU FF ER 1 
& STOP TAPE 

t 

SWAP DATA 
TO BUFFER 2 TO 

REVERSE DATA 

If 

SELECT TAPE 2 
& WRITE BUFFER 2 

ONTO TAPE 

FIGURE 8-2 FLOW CHART OF COPY FILE SEQUENCE 

8-7 



SEHIES :moo Service Manual 
EIA Option Board Assembly 

8.7 
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Monitor the square wave output at Dl-12 on the EIA Board with a 
frequency meter or oscilliscope. The frequency of the square 
wave at Dl-12 must be exactly 16 times the desired baud rate. 
For example, if the optional baud rate is to be set for 1000 baud 
operation: 

Frequency at test point = 16 x 1000 Hz = 16 kHz 

Adjust R3 and R4 to obtain the desired frequency. 

AUTO DISCONNECT/REMOTE INTERRUPT OPTION 

Refer to the Schematic Diagram, "A6 - Auto Disconnect/Remote 
Interrupt Option" in Section 13. The circuitry for this option is 
located in section A6 of the option ooard. It provides two features: 

The Auto Disconnect feature is operational when the 3000 EIA Sys­
tem is operating On-Line to a remote station and is controlled by 
that station (i.e. , local station unattended). The modem is caused 
to disconnect from the remote station whenever a pre-set adjustable 
period of inactivity is detected. (No Carrier Detect or Request to 
Send). The delay interval can be set by the user by means of rocker · 
switches in section A6 of the option board as shown in the table be­
low. (These switches are closed when the end nearest the ON in­
dication is depressed.) 

Delay Time 

10 sec 
15 sec 
50 sec 

Switch 1 

ON 
ON 
OFF 

Switch 2 

ON 
OFF 
ON 

Switch 3, when ON, allows auto-disconnect after specific delay. 
When switch 3 is OFF, Data Terminal Ready (modem port is al­
ways ON). 

The Remote Interrupt feature provides the capability of interrupting 
an Off-Line mode, clearing the current operation (if any), and 
placing the Series 3000 EIA System on-line. At the time when the 
circuit would normally disconnect from the modem, the System will 
return to the Off-Line state. (The On-Line/Device Select option is 
a prerequisite for this option.) 

Rocker switch 4 located in section A6 of the option board , when 
ON, enables the off-line interrupt. 
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OUTPUT DELAY OPTION PROGRAM CONN ECTOR KIT IS 
SYKES PART NO. 1050A0844 

A1 ~I -c::J-14 -1-1-1-1-1-1-1-t-t-I 
~ ! --c::J-15 J2 -1-1-1-1-1-1-1-1-1-

1 Cl 11 13 +o 
1.1 Q ~ 0 ~ g ~ Li] ~ ~ D U3 O> U4 ID us l~~~Q ~ LJ CJ tJ C9 QI U4 12 C4 II R2 14 

ca r;i r;i~- ~ r;i ~ @@ ~~9 00 ITJ A~~~ tJ uo~- ti tJ C4 lj CS TPI II + ~y AS 

cs 0:01~~~~f~~~~~i~~ .~ij~·~~~ o~3 G Q 0 o 
A3 0Q0Q0 0 Q0g0~Gi 0c· 

A& 

lul 0 lul lul lu1 iul . !ul 
LJ CIO tJ tJ 0 LJ tJ ~ 

cs 

TO ORDER REPLACEMENT OPTION BOARD ASSEMBLY 
SPECIFY THE OPTIONS INCLUDED ON ORIGINAL BOARD, 
ALSO PART NO. 1050A0826 

FIGURE 8-3 EIA OPTION BOARD 
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8.8 ELECTRICAL PARTS LIST - EIA OPTION BOARD 

REF 

SYMBOL 

Cl 

\.2 

C3-5 

C6, 7 

CB 

C9 

ClO 

Ql, 2 

Rl 

R2 

R3 

R4 

R5 

Ul, 2, 6, 8 

U3, 9 

U4 

U5 

U7 

C2 

C3 

8-10 

SYKES 

DESCRIPTION W2:__ MANUFACTURER 

PARTS COMl\ilON TO ALL OPTIONS ON BOARD Al: 

CAPACITOR, TANTALUM, 22uF, 
15V 

PARTS IN SECTION Al OF BOARD.Al 

rA04r'T.,.,f"'\D TA.,T"'T""T"~"'• 1 n .. T"'t 
................... - ..... .._.. ... ,, ... ,., ... ., l..("l...a..,,U.U1t i• VU!.•, 

50VDC, ±10% 

CAPACITOR, DISC, 470PF, GMV, 
lKV 

CAPACITOR, DISC, .luF, lOV, 
+80 -20% 

CAPACITOR, DISC, 220PF, 
±10%, lKV 

CAPACITOR, TANTALUM, lOOuF, 
±10%, lOV 

CAPACITOR, DISC, .OOluF, 
lKV, GMV 

TRANSISTOR, PNPN 

RESISTOR, CARBON COMP., l/4W, 
±5%, 75K 

RESISTOR, CARBON COMP., l/4W, 
±5%, 360K 

RESISTOR, CARBON COMP., l/4W, 
±5%, 820K 

RESISTOR, CARBON COMP., l/4W, 
±5%, 30K 

RESISTOR, CARBON COMP., l/4W, 
±5%, 47K 

INT£GRATED CIRCUIT, DTuL 
DUAL FLIP-FLOP 

INTEGRATED CIRCUIT, DTuL 
HEX INVERTER 

SWITCH, ROCKER, 4 POSITION 

INTEGRATED CIRCUIT, DTuL 
QUAD 2 INPUT NAND GA TE 

INTEGRATED CURCUIT; DTuL 
TRIPLE 3 INPUT NAND GA TE 

PARTS IN SECTION A2 OF BOARD Al 

CAPACITOR, DISC, .OluF, 
x20%, 50V 

CAPACITOR, TANTALUM, 
l.OuF, ±10%, 50V 

105C04105 SPRAGUE 

- TRANSPARENT MODE OPTION: 

iG5Cv4062 ~PttAGUE 

120C01044 CENTRALAB 

120C03011 CENTRALAB 

120C01033 CENTRALAB 

105C04127 SPRAGUE 

120C01061 CENTRALAB 

203Q01001 G. E. SEMICONDUCTOR 

100R02118 

100R02134 

100R02143 

100R02108 

100R02113 

100Ul4005 FAIRCHILD SEMI-
CONDUCTOR 

100Ul4004 FAIRCHILD SEMI-
CONDUCTOR 

106S01001 AMP 

100Ul4003 FAIRCHILD SEMI-
CONDUCTOR 

100Ul4002 FAIRCHILD SEMI-
CONDUCTOR 

- CURRENT LOOP OPTION 

120C03040 CENTRALAB 

105C04062 SPRAGUE 

MANUFACTjJRER 

PART NO. 

TYPE 196D 

TYPE 1960 

TYPE DD 

TYPE UK 

TYPE DD 

TYPE 196D 

TYPE DD 

2N6028 (Dl3T2) 

U6A909359X 

U6A993659X 

435166-2 

U6A994659X 

U6A996259X 

TYPE UK 

TYPE 196D 
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8.8 ELECTRICAL PARTS LIST - EIA OPTION BOARD 

REF SYKES MANUFACTURER 
SYMBOL DESCRIPTION ~ MANUFACTURER PART NO. 

C4 CAPACITOR, DISC, lOOPF, 120C01027 CENTRALAB TYPE DD 
::1:10%, !KV 

C5 CAPACITOR, DISC, • luF, 120C03011 CENTRALAB TYPE UK 
+80 -20%, lOV 

CRl-5 RECTIFIER, MOLDED SILICON, 200C02001 INTERNATIONAL HECT. IN2070 
750MA 

Rl, 11 RESISTOR, CARBON COMP., l/4W, 100R02049 
100 OHMS, ::1:5% 

R2, 13 RESISTOR, CARBON COMP. , 1/2W, 100R03065 
4 70 OHMS, ::1:5% 

R3 RESISTOR, CARBON COMP., l/2W, 100R03069 
680 OHMS, ::1:5% 

R4 RESISTOR, CARBON COMP., l/4W, 100R02073 
::1:5%, lK 

R5 RESISTOR, CARBON COMP., l/4W, 100R02093 
±5%, 6.8K 

R6 RESISTOR, CARBON COMP., l/4W, 100R02096 
±5%, 9. lK 

R7 RESISTOR, CARBON COMP., l/4W, 100R02091 
±5%, 5.6K 

RB RESISTOR, CARBON COMP., l/4W, 100R02109 
±5%, 33K 

R9, 10, 12 RESISTOR, CARBON COMP., I/4W, 100R02077 
±5%, I.SK 

Ul INTEGRATED CIRCUIT, DTuL 100Ul4003 FAIRCIIlLD SEMI- U6A994459X 
DUAL 4 INPUT NAND BUFFER CONDUCTOR 

PARTS IN SECTION A3 OF BOARD Al - COPY /DUAL OPTION 

C2, 3, 5, 7 CAPACITOR, DISC, 470PF, 120C01044 CENTRALAB TYPE DD 
GMV, lKV 

C4 CAPACITOR, DISC, .OOluF, 120C01061 CENTRALAB TYPE DD 
lKV, GMV 

C6 CAPACITOR, TANTALUM, 1.0uF, 105C04062 SPRAGUE TYPE 1960 
::1:l0o/o, 50V 

cs, 9, 10 CAPACITOR, DlSC, .luF, +80 120C03011 CENTRALAB TYPE UK 
-20%, lOV 

Rl RESISTOR, CARBON COMP., l/4W, 100R02099 
±5%, 12K 

Ul-4, 7, 16 INTEGRATED CIRCUIT, DTuL 100U14005 FAIRCHILD SEMI- U6A909359X 
DUAL FLIP-FLOP CONDUCTOR 

US, 9, 13, 15 INTEGRATED CIRCUIT, DTuL 100Ul4004 FAIRCHILD SEMI- U6A993659X 
HEX INVERTER CONDUCTOR 

U6 INTEGRATED CIRCUIT, RETRIG- 100Ul4007 FAIRCHILD SEMI- U6A960159X 
GERABLE MONOSTABLE MULTI- CONDUCTOR 
VIBRATOR 

U8, 11, 14 INTEGRATED CIRCUIT, DTuL 100Ul4002 FAIRCHILD SEMI- U6A996259X 
TRIPLE 3 INPUT NAND GA TE CONDUCTOR 

UlO, 12, 17, 18 INTEGRATED CIRCUIT, DTuL 100U14003 FAIRCHILD SEMI- U6A996259X 
QUAD 2 INPUT NAND GATE CONDUCTOR 
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8.8 ELECTRICAL PARTS LIST - EIA OPTION BOARD 

REF SYKES 
SYMBOL DESClUPTION t!Q.:_ MANUFACTURER 

PARTS IN SECTION A4 ON BOARD Al - OUTPUT DELAY OPTION 

C2 CAPACITOR, TANTALUM, lOOuF, 105C04127 SPRAGUE 
±10%, lOV 

C4 CAPACTTOR, DISC, .luF, +80 120C03011 CENTRAL.AB 
-20%, lOV 

Rl RESISTOR, CARBON COMP., 1/4W, 100R02089 
±5%, 4.·7K 

R2 RESISTOR, CARBON COMP., 1/4W, 100R02096 
±5%, 9.lK 

R3 RESISTOR, CARBON COMP., l/4W, 100R02103 
±5%, 18K 

R4 RESISTOR, CARBON COMP., 1/4W, 100R02108 
±5%, 30K 

Ul, 2 INTEGRATED CIRCUIT, MULTI- 100U16016 FAIRCHILD SEMI-
PURPOSE DECODER CONDUCTOR 

U3 INTEGRATED CIRCUIT, TRIPLE 100U16031 FAIRCHILD SEMI-
GATE CO!'.'DUCTOR 

U4 INTEGRATED CIRCUIT, DTuL 100Ul4004 FAIRCHILD SEMI-
HEX INVERTER CONDUCTOR 

U5 INTEGRATED CIRCUIT, RETRIG- 100U14007 FAIRCHILD SEMI-
GERABLE MONOSTABLE MULTI- CONDUCTOR 
VIBRATOR 

U6 ROCKER SWITCH, 4 POSITION 106801001 AMP 

PARTS IN SECTION AS ON BOARD Al - CUSTOM BAUD RA TE OPTION 

C2 CAPACITOR, TANTALUM, 22uF, 105C04105 SPRAGUE 
±10%, 15V 

C3 CAPACITOR, GLASS DISC, 620PF, 120C05061 CORNING ELECTRONICS 
±5%, 300V 

Ql TRANSISTOR, N PN, ANNULAR 202Q01002 MOTOROLA 
HIGH SPEED SWITCHING 

Rl RESISTOR, CARBON COMP, 1/4W, 100R02097 
±5%, lOK 

R2 RESISTOR, METAL FILM, 1/8W, 101R01193 
±1%, 1.0K 

R3 POTENTIOMETER, 250K, 66W 110H03048 ALLEN BRADLEY 
SERIES 

R4 POTENTIOMETER, 500 OHMS, 66W, 110R03018 ALLEN BRADLEY 
SERIES 

R5 RESISTOR, METAL FILM, l/8W, 101R01164 
±1%, 499 OHMS 

R6 RESISTOR, CARBON COMP., l/4W, 100R02081 
±5%, 2.2K 

Ul INTEGRATED CIRCUIT, MONO- lOOUl 7004 SIGNETICS 
LITHIC TIMING CIRCUIT 

8-12 

MANUFACTURER 
PART NO. 

TYPE 196D 

TYPE UK 

U6N93L1159X 

SN7427 

U6A993659X 

U6A960159X 

435166-2 

TYPE 1960 

STYLE TY07 

2N4264 

s1mrns 66W 

SERIES 66W 

NE/SE555 
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8.8 ELECTRICAL PARTS LIST - EIA OPTION BOARD 

REF SYKES MANUFACTURER 
SYMBOL DESCRIPTION ~ MANUFACTURER PART NO, 

PARTS IN SECTION A6 OF BOARD Al - AUTO DISCONNECT/REMOTE INTERRUPT OPTION 

C2 CAPACITOR, TANTALUM, 22uF, 105C04105 SPRAGUE TYPE 196D 
±10%, 15V 

C3 CAPACITOR, DISC, .OluF, ±20%, 120C03040 CENTRALAB TYPE UK 
50V 

C4 CAPACITOR, DJSC, 470PF, GMV, 120C01044 CENTRALAB TYPE DD 
lKV 

cs CAPACITOR, DISC, .luF, lOV 120C03011 CENTRALAB UKl0-104 

Rl RESISTOR, CARBON COMP., l/4W, 100R02140 
±5%, 630K 

R2 RESISTOR, CARBON COMP., 1/4W, 100R02152 
±5%, 2.2M 

R3, 4 RESISTOR, CARBON COMP., l/4W, 100R02089 
±5%, 4.7K 

Ul INTEGRATED CIRCUIT, MONO- 100Ul7004 SIGNETICS NE/SE555 
LITHIC TIMING CIRCUIT 

U2 SWITCH, ROCKER, 4 POSITION 106S01001 AMP 435166-2 

U3 INTEGRATED CIRCUIT, DTuL 100Ul4003 FAIRCHILD SEMI- U6A994659X 
QUAD 2 INPUT NAND GATE CONDUCTOR 

U4 INTEGRATED CIRCUIT, DTuL 100U14005 FAIRCIDLD SEMI- U6A909359X 
DUAL FLIP-FLOP CONDUCTOR 

U5 INTEGRATED CIRCUIT, DTuL 100Ul4004 FAIRCHILD SEMI- U6A993659X 
HEX INVERTER CONDUCTOR 
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SECTION 9 - BREADBOARD INTERFACE, SERIES 3000 CTC 
UNITS 

BREADBOARD INTERFACE KIT 

General 

This kit includes a wire wrap breadboard upon which the interface 
may be constructed. The breadboard mounts onto the controller 
board inside the Series 3000 Unit enclosure. A cable to the rear 
I/ 0 panel is also provided. Specifically, the wire wrap breadboard 
kit consists of: 

1. A printed circuit board with: 
- one hundred dual-in-line IC sockets (14-16 pin) 
- three 24 or 28 pin dual-in-line IC sockets 
- one 36 or 40 pin dual-in-line IC socket 
- one tantalum and seven disc ceramic capacitors on power 

bus 
- wire wrap terminals, capable of 2 wraps; one connected 

to each pin of the I/O connectors, one to each pin of every 
IC socket, and one to both grolllld and +5 volts at every IC 
socket 

2. Two flat cables which connect the wire wrap breadboard to the 
controller board. 

3. Cables and plugs which carry 78 signal lines between the inter­
face and the back panel connector. 

4. A 106 pin plug which mates with the back panel connector, also 
pins necessary to connect it. 

5. All hardware to secure the interface board to the controller 
board. 
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9.1.2 

9.1.3 

9-2 

Thi! wire llst for the rear panel connect.or is in Section 9. 3. Note 
that a separate connector (.J3) is provided on the interface board 
to facilitate connection of the HSSO if used. A pin number list for 
this connector is found in Section 9. 4. 

For interface design information, refer to Sykes Manual No. 
9991C3001, "Interface Specification - Series 3000 Cassette Tape 
Controller and High Speed Search Option". 

Access to Interface Board in Unit 

1. Remove the top cover from the unit (Sec. 2.1.2.2 or 2.2.2.2). 
2. Remove the three retaining screws near the front edge of the 

controller PC board and raise the hinged logic boards assembly 
to the vertical position (supported by catches). 

3. Raise the logic boards to the vertical position (supported by 
catches). 

Removal/Replacement 

1. Remove the three screws securing the bottom of the board to 
the pivoting support bar. 

2. Carefully support the board while releasing the supporting 
pins between the controller board and interface board (depress 
locking tabs on pins). 

3. Detach all cable connectors from the board. 
4. Replace in reverse order. 
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PIN NUMBER LIST - SIGNALS BETWEEN CONTROLLER BOARD 
AND WIRE WRAP BREADBOARD INTERFACE BOARD 

Because of the fl.at cables and right angle headers used to inter­
connect the controller board and interface board, the pin numbers 
differ for the same signal at each board. The connector pin assign­
ments are as follows: 

Jl HEADERS J2 HEADERS 

CONTROLLER INTFC BD SIGNAL CONTROLLER INTFC BD SIGNAL 

Jl - 1 Jl -40 J2 - 1 J2 - 40 RW2D/ 
2 39 2 39 RWlD/ 
3 38 RDB7/ 3 38 OCLR/ 
4 37 4 37 SERD/ 
5 36 RDBS/ 5 36 XCLR/ 
6 35 6 35 TAMS/ 
7 34 WDB8/ 7 34 OPDN/ 
8 33 8 33 TKST/ 
9 32 WDB7/ 9 32 CSRl/ 

10 31 10 31 DK2P/ 
11 30 WDB6/ 11 30 CSR2/ 
12 29 RDB6/ 12 29 REW2/ 
13 28 WDB5/ 13 28 IBSY/ 
14 27 WDB4/ 14 27 REWl/ 
15 26 RD Bl/ 15 26 HSFD/ 
16 25 WDB3/ 16 25 TA Pl/ 
17 24 WDBl/ 17 24 STL2/ 
18 23 . WDB2/ 18 23 TAP2/ 
19 22 WDAC/ 19 22 STLl/ 
20 21 RDB5/ 20 21 EOTl/ 
21 20 RDRY/ 21 20 TPlR/ 
22 19 RDB4/ 22 19 EOT2/ 
23 18 CERD/ 23 18 TP2R/ 
24 17 RDB3/ 24 17 FALT/ 
2~ 16 WDRY/ 25 16 EOFC/ 
26 15 RDB2/ 26 15 TKPV/ 
27 14 RDAC/ 27 14 CHCK/ 
28 13 GLDP/ 28 13 PAUS/ 
29 12 SKIP/ 29 12 LDPT/ 
30 11 WRIT/ 30 11 
31 10 READ/ 31 10 SECK/ 
32 9 FILE/ 32 9 
3·3 8 BKSP/ 33 8 CLOK/ 
34 7 MFIL/ 34 7 
35 6 EORD/ 35 6 
36 5 ENDM/ 36 5 
3'{ 4 37 4 
38 3 38 3 
39 2 39 2 
40 1 40 1 
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WIRE LIST - CABLE FROM WIRE WRAP BREADBOARD TO 
REAR I/O PANEL 

The cable connector assembly which interconnects the wire wrap 
breadboard and rear I/O panel assembly consists of a 106 pin jack 
(Jl) on the rear panel and two 40 pin plugs, Pl and P2 (which mate 
with J4 and JS respectively, on the interface board). The connec­
tor pin assignments are as follows: 

Jl TO Pl Jl TO P2 

Wire Position Position Wire Position Position 

..li2.:.. in Jl in Pl 1i2.:.. in Jl in P2 

1 A5 1 40 Al2 1 
2 A6 2 41 A13 2 
3 A7 3 42 A14 3 
4 B5 4 43 B12 4 
5 B6 5 44 B13 5 
6 B7 6 45 B14 6 
7 C5 7 46 C12 7 
8 C6 8 47 C13 8 
9 C7 9 48 Cl4 9 

KEY 10 49 012 10 
10 D1 11 KEY 11 
11 02 12 50 013 12 
12 D3 13 51 D14 13 
13 D4 14 52 D15 14 
14 D5 15 53 016 15 
15 D6 16 54 017 16 
16 D7 17 55 018 17 
17 El 18 56 E12 18 
18 E2 19 57 El3 19 
19 E3 20 58 E14 20 
20 E4 21 59 El5 21 
21 ES 22 60 E16 22 
22 E6 23 61 E17 23 
23 E7 24 62 EIS 24 
24 Fl 25 63 Fl2 25 
25 F2 26 64 F13 26 
26 F3 27 65 F14 27 
27 F4 28 66 F15 28 
28 F5 29 67 F16 29 
29 F6 30 68 F17 30 
30 F7 31 69 F18 31 
·31 G5 32 70 G12 32 
32 G6 33 71 G13 33 
33 G7 34 72 G14 34 
34 H5 35 73 H12 35 
35 H6 36 74 H13 36 
36 H7 37 75 H14 37 
37 J5 38 76 J12 38 
38 J6 39 77 J13 39 
39 J7 40 78 J14 40 
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PIN NUMBER LIST - SIGNALS BETWEEN HIGH SPEED SEARCH 
OPTION BOARD AND WIRE WRAP INTERFACE BOARD 

HSSO SIGNAL WIRE WRAP HSSO 
MNEMONIC INTFC BD ~ 

ASEQ/ J3 - 20 J3 - 40 
HSFD/ 40 39 
TAMS/ 19 38 
WDRY/ 39 37 
MFIL/ 18 36 
OCLR/ 38 35 
MARK/ 17 34 
SKPF/ 37 33 
005 16 32 
007 36 31 
006 15 30 
008 35 29 
EOFC/ 14 28 
HBAK/ 34 27 
UDA/ 13 26 
SREW/ 33 25 
HCLK/ 12 24 
URDS/ 32 23 
ENQR/ 11 22 

31 21 
DI2 10 20 
DI6 30 19 
003 9 18 
DIS 29 17 
D04 8 16 
DI7 28 15 
002 7 14 
DIS 27 13 
001 6 12 
SRCH 26 11 
TC HAR 5 10 
SARF 25 9 

4 8 
ADEN 24 7 

SUDS/ 3 6 

DI4 23 5 

DU 2 4 
GENl 22 3 
DI3 1 2 
HREF/ 21 1 
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FIGURE 9-1 WIRE WRAP BREADBOARD KIT 
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9.5 PARTS LIST - WIRE WRAP BREADBOARD INTERFACE COMPONENTS 

REF SYKES MANUFACTURER 
SYMBOL D~CRIPTION ~ MANUFACTURER PART NO. 

1 WIRE WRAP INTERFACE 1050B0595 
BREADBOARD ASSEMBLY 

2 LOCK WASHER t6, INTERNAL 200H03060 
TOOTH 

3 PHILLIPS PAN HD SCREW, 100H01605 
6-32 x 5/16 

4 CONNECTOR HOOD ASSEMBLY. 100Jll326 
106 POSITION 

5 CONNECTOR SOCKET CONTACTS 100Jll333 AMP INC. 
(PKG. OF 90) 

6 CONNECTOR, SOCKET HOUSING, 100Jll306 
106 POSITION 

7 PHILLIPS PAN HEAD SCREW, 100H01606 
6-32 x 3/8 

8 I/O CONNECTOR PANEL AND 1050A0598 
HARN~ ASSEMBLY, BREAD 
BOARD INTERFA~E KIT 

8 I/O CONNECTOR PANEL 1050B0597 

9 CONNECTOR, 106 PO:iITION 100Jll316 
HEADER 

10 PHILLIPS PAN HD SCREW, 100H01407 
4-40 x 7/16 

11 LOCK WASHER *'4, EXT. TOOTH 200H01401 

12 HEX NUT 4-40 500Hl0401 

Cl CAPACITOR, TANTALUM, lOOuF, 105C04127 SPRAGUE TYPE 196D 

:1:10%, lOV 

C2-8 CAPACITOR, DISC, O.luF, +80 120C03011 CENTRALAB TYPE UK 

-20%, lOV 
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SECTION 10 - CONTROL SWITCH & PC BOARD ASSEMBLIES FOR 
FRONT PANEL & FOR PERIPHERAL KEYBOARD 

NOTE: In this Section, the numbers in parenthesis following 
part names in the text are· for the purpose of parts 
identification. They are reference numbers which 
appear in the appropriate Parts Illustration and Parts 
List at the end of this Section. 

General 

The integral and peripheral EIA keyboard switch modules (12, 24, 
25) and the left and right hand front panel switch modules (8, 9, 13) 
are similar in construction. Each of these modules consists of 
a molded bezel with "key" and indicator lens openings, plus the 
following components contained within the bezel (in the following 
order, front to back): (a) a mylar* legend sheet impr:inted with 
the key designations; (b) a flexible conductive plastic contactor 
sheet; (c) a mylar insulation sheet with openings corresponding 
with the key openings in the bezel; ( d) a PC board with switch 
contacts, traces and connection posts for each key position. The 

: s_witch modules are attached to a printed wire board which con­
tains the light-emitting diode (LED) indicators, additional con­
trol circuitry (if any), and connector posts for cabling. The con­
nector posts of the switch modules are soldered to the supporting 
wire board. The indicator lenses (4) are retained by ring clips. 

Depending upon the options selected at time of purcba~e, certain 
keys may be permanently covered with plastic caps. In this case, 
some unused circuitry may be included in the unit. 

CAUTION: The legend sheets of the key switches are flexible 
mylar plastic. With the intended fingertip operation, 
the mylar will withstand years of normal use; however, 
pressing the keys with sharp, hard objects can damage 
the mylar sheets and impair switch action. 

*Mylar is a registered trademark of E. I. Dupont de Nemours 
and Co .. , Inc. 

10-1 



SERIES 3000 Service Manual 
Control Switches and Keyboards 

10.2 

10.2.1 

10.2.2 
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LEFT AND RIGHT HAND CONTROL SWITCH MODULES 

General 

Refer to Figure 10-1. Essentially, the controls and indicators 
contained in these modules (8, 9, 13) are associated with manual 
operations requiring the operator to be at the unit. 

The switch modules located at the right and left ends of the control 
panel of the dual transport units (or at right end only on single 
transport units) control transports #1 and #2 respectively. Both 
of these switch modules have keys which can initiate high speed 
forward tape movement or a high speed rewind of the associated 
tape. The module on the right end also includes a CLEAR key 
which clears all logic in the controller. On dual transport 3220 
EIA Systems, the switch module on the left may contain DUAL 
and COPY option keys. All other switch positions in these mod­
ules are normally unused; however, spare switches are provided 
in the two unused positions of the right hand module on Series 
3000 C TC Units. 

In all Series 3 000 Units, the right and left hand switch modules 
are motmted on a common printed wire board. (On Series 3000 
EIA Systems, the same printed wire board also supports the cen­
ter keyboard module. ) 

Removal/Replacement - Desk Top Units 

1. Detach the front panel from the Series 3000 Unit enclosure (Sec. 
2 .1. 2. 2). 

2. Disconnect the cabling from the printed wire board assembly 
on which the two switch modules are mounted. . 

3. Remove the four hex nuts which retain the printed wire board 
assembly. 

4. The switch module(s) may be unsoldered and removed from the 
printed wire board assembly to allow replacement of the light 
emitting diodes or other components. 

5. Replace in reverse order, making certain that the chassis 
ground wire is connected under the hex nut on the stud nearest 
the power switch/ indicator. 
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10.3.1 

10.3.2 
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Removal/Replacement - Rack Mountable Units 

1. Detach the front panel from the unit enclosure (Sec. 2. 2. 2. 2) • 
2. Disconnect the cabling from the printed wire board assembly 

which supports the switch modules. 
3. Remove the three screws which retain the switch modules 

cover on the front panel and remove the cover. (Do not lose 
the molded fastener for the center screw.) 

4. Remove the four screws and lock washers which fasten the 
keyboard printed wire board assembly to the front panel. 

5. The switch module( s) may be unsoldered and removed from the 
printed wire board assembly to allow replacement of the light­
emitting diodes or other components. 

6. Replace in reverse order, making certain that the chasis 
ground wire is connected under the keyboard retaining screw 
nearest the power switch/indicator. 

INTEGRAL CONTROL KEYBOARD - SERIES 3000 EIA SYSTEMS 

General 

For descriptions of the various keyboard controlled functions, 
refer to the Technical Operation Manual for the system. 

Refer to Figure 10-1. The integral keyboard assembly includes 
control switch module(s) (Sec. 10.2) assembled with the keyboard 
switch module (12) on a common printed wire board. 

In Desk Top Systems, a metal brace ( 11) and spacer bushings 
attached to the PC board provide support for the center area of 
the keyboard switch module, and the keyboard wire board assembly 
is secured, by means of four hex nuts, to studs on the inner sur­
face of the front panel of the system enclosure. 

In Rack Mountable Systems, the keyboard assembly is mollllted 
to the front panel with four screws and is enclosed by the switch 
modules cover which is retained by three screws. 

Removal/Replacement - Desk Top Systems 

1. Detach the front panel from the system enclosure (Sec. 2. 1. 2. 2). 
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10.3.3 

10.4 

10.4.1 . 

10-4 

2. Disconnect the cabling from the keyboard assembly PC board. 
3. Remove the four hex nuts (3), lock washers, and spacers (1) 

which retain the keyboard assembly. 
-------- - - -· - - ·-···---- .. 

4. The switch modules may be unsoldered and removed from the 
keyboard wire board assembly to allow replacement of the 
light emitting diodes or other compenents. 

5. Replace in reverse order, making certain that the chassis 
ground wire is connected under the hex nut on the stud nearest 
the power switch/ indicator. 

Removal/Replacement - Rack Mountable Systems 

1. Detach the front panel from the system enclosure (Sec. 2. 2. 2. 2). 
2. Disconnect the cabling from the keyboard printed wire board 

assembly. 
3. Remove the three screws which retain the switch modules 

cover on the front panel and remove the cover. (Do not lose 
the molded fastener for the center screw.) 

4. Remove the four screws (7) and lock washers which fasten the 
keyboard printed wire board assembly to the front panel. 

5. The switch module(s) may be unsoldered and removed from the 
printed wire board assembly to allow replacement of light-emit­
ting diodes or other components. 

6. Replace in reverse order, making certain that the chassis 
ground wire is connected under the keyboard retaining screw 
nearest the power switch/indicator. 

PERIPHERAL CONTROL KEYBOARD OPTION - SERIES 3000 
EIA SYSTEMS 

General 

The peripheral control keyboard is a factory installed option for 
Series 3000 EL.\ Systems. The keyboard, which· is connected to 
tlw system by a 10 foot long, 35 conductor shielded cable; can 
contain all control keys and indicators found on integral keyboard 
center modules, plus DUAL and COPY keys. (As with integral 
keyboards, optional functions are controlled by many of the keys; 
therefore some keys may be capped on systems not equipped with 
all options. ) 
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Removal/Replacement of Keyboard Components 

1. Refer to Figure 10-2. Remove the screws (20) which retain 
the four rubber feet and the base of the keyboard assembly. 

2. Remove the four screws (18) and lock washers retaining the 
PC board assembly and PC board brackets. 

3. Slip the brackets out of the keyboard cover. 
4. Push inward on the two switch modules to free the keyboard 

PC board assembly from the keyboard cover. 
5. Slip the cable strain relief grommet free of the slot in the 

cover. 
6. Cut the tie-wrap which retains the connector on Jl. 
7. The switch modules may be unsoldered and removed from the 

keyboard printed circuit board assembly t.o allow replacement 
of various components on the board. 

8. Replace in reverse order, installing a tie-wrap (or equivalent) 
to retain the connector on Jl before assembling the PC board 
and brackets in the keyboard cover. 
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,....,. 
~2 

'~3 

CONTROL SWITCH MODULE(S) & PC BOARD ASSEMBLIES: 

FOR 3120 (1 TRANSPORT) - SYKES PART NO. 1050A0618 
FOR 3220 (2 TRANSPORTS) - SYKES PART NO. 1050A0619 

4 5 6 

SEE FIGURE 10-3 FOR PC BOARD COMPONENTS 

6 

INTEGRAL EIA KEYBOARD, SWITCH MODULE(S) & PC BD ASSEMBLIES: 

FOR 3120 (1 TRANSPORT) - SYKES PART NO. 1050A0614 
FOR 3220 (2 TRANSPORTS) - SYKES PART NO. 1050A0613 

FIGURE 10-1 CONTROL SWITCH AND INTEGRAL KEYBOARD ASSEMBLIES 

10-7 



SERIES 3000 Service Manual 
Control Switches and Keyboards 

SEE FIGURE 10-4 FOR PC BOARD COMPONENTS 

-19~ 

PERIPHERAL EIA KEYBOARD ASSEMBLY COMPLETE WITH 
CABLE IS SYKES PART NO. 1050A0641 

21 

C20 
FIGURE 10-2 PERIPHERAL KEYBOARD ASSEMBLY 
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i0.5 MECHANICAL PARTS LIST - CONTROL SWITCH & KEYBOARD ASSEMBLIES 

HEF. SYKES HEF. SYKES 

l:!2.:.... ~ DESCRIPTION NO. !:!Q:__ DESCRIPTION 

1050B0616 SPACER 15 1050A0812 PERIPHERAL KEYBOARD PC 

2 200H01601 LOCK WASHER NO. 6, EXT. 
BOARD ASSEMBLY (WITH KEY-

TOOTH 
SWITCH MODULES) 

500H01601 HEX NUT, 6-32 
16 1050A0518 KEYBOARD BRACKET, LEFT HAND 

4 1050B0516 INDICA WR LENS 
17 200H02601 LOCK WASHER, EXT. TOOTH NO. 6 

5 500H70118 RING CLIP 
18 100H01605 PHILLIPS PAN HD SCREW, 

6-32 x 5/16 
6 1050B0523 SPACER WAFER (FOR LEDS) 

19 1050B0519 PERIPHERAL KEYBOARD BASE 
7 100H01606 PHILLIPS PAN HD SCREW, 

20 100A03107 RECESSED BUMPER 
6-32 x·3/8 

1050A0055 SWITCH MODULE, RIGHT HAND 
21 100H01608 PHILLIPS PAN HD SCREW, 

6-32 x 1/2 
9 1050A0221 SWITCH MODULE, LEFT HAND 

22 1050A0585 CABLE ASSEMBLY 
10 100A07042 STAND-OFF 

23 1050A0517 KEYBOARD BRACKET, RIGHT 
11 1050B0210 KEYBOARD BRACE HAND 

12 1050A0053 SWITCH MODULE, CENTER 24 1050A0547 KEYSWITCH MODULE, RIGHT 

13 1050B0056 SWITCH MODULE, LEFT HAND 
HAND 

14 1050B0601 KEYBOARD COVER (LESS LENSES 
25 1050A0546 KEYSWITCH MODULE, LEFT 

& RING CLIPS) 
HAND 
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CONTROL SWITCH MODULE(S) & PC BOARD ASSEMBLIES: 

FOR 3120 (1 TRANSPORT) - SYKES PART NO. 1050A0618 
FOR 3220 (2 TRANSPORTS) - SYKES PART NO. 1050A0619 
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INTEGRAL EIA KEYBOAHD, SWITCH MODULE(S) & PC BO ASSEMBLIES: 

FOR 3120 (1 TRANSPORT) - SYKES PART NO. 1050A0614 
FOR 3220 (2 TRANSPORTS) - SYKES PART NO. 1050A0613 
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FIGURE 10-3 PC BOARDS FOR CONTROL SWITCH AND INTEGRAL 
KEYBOARD ASSEMBLIES 
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10.6 ELECTRICAL PARTS LIST - PC BOARDS FOR CONTROL SWITCH AND 
INTEGRAL KEYBOARD ASSEMBLIES 

REF SYKES MANUFACTURER 
SYMBOL DESCRIPTION ~ MANUFACTURER PART NO. 

--- .. --·-· - ·-
Cl, 2, 3 CAPACITOR, TANTALUM, 22uF, 105C04105 SPRAGUE TYPE 196D 

±10%, 15V 

C4 CAPACITOR, DISC, 470PF, GMV, 120C01044 CENTRALAB TYPE DD 
lKV 

CRl DIODE, ZENER, SILICON, lW, 200C01001 G. E. SEMICONDUCTOR IN4151 
±10% 

DSl-15 LIGHT EMITTING DIODE (LED), 100002001 HEWLETT-PACKARD 5082""4440 
SOLID STATE 

Rl, 2 RIBJSTOR, CARBON COMP., l/4W, 100R02089 
±5%, 4.7K 

R3 RIBISTOR, CARBON COMP., l/4W, 100R02061 
±5%, 330 OHM 

R4, 5 RIBJSTOR, CARBON COMP., l/4W, 100R02097 
±5%, lOK 

Ul, 2, 3, 4 INTEGRATED CIRCUIT, 9946 100Ul4003 FAIRCHILD SEMI- U6A994659X 
QUAD GATE CONDUCTOR 

U5 RIBJSTOR PKG, 100 OHM 103R01001 BECKMAN-HELIPOT 899-1(100--0HM) 

U6, 7, 9, 10, 11 INTEGRATED CIRCUIT, 9936 100Ul4004 FAIRCHILD SEMI- U6A993659X 
INVERTER CONDUCTOR 

us RESISTOR PKG, 330 OHM 103R01004 BECKMAN-HELIPOT 899-1(150--0HM) 

Ul2 INTEGRATED CIRCUIT, 9093 100Ul4005 FAIRCHILD SEMI- U6A909359X 
FLIP-FLOP CONDUCTOR 

Ul3 INTEGRATED CIRCUIT, 9601 100Ul4007 FAIRCHILD SEMI- U6A960159X 
ONE SHOT CONDUCTOR 
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PERIPHERAL KEYBOARD PC BOARD ASSEMBLY IS SYKES 
PART NO. 1050A0812 

FIGURE 10-4 PC BOARD FOR EIA PERIPHERAL KEYBOARD 
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10.7 ELECTRICAL PARTS LIST -
ASSEMBLY 

REF 
SYMBOL DESCRIPTION 

Cl, 2, :1 CAPACITOR, TANTALUM, 22uF, 
rlO'*'• 15V 

C4 CAPACITOR, DISC, 470PF, 
GMV, lKV 

CRl DIODE, HIGH SPEED SILICON 
SWITCHING 

DSl-13 LIGHT EMITTING DIODE (LED), 
SOLID STATE 

Rl, 2 RESISTOR, 1/4W, ±5%, lOK 

R3, 4 RESISTOR, l/4W, ±5%, 62 OHM 

Ul, 7, 8 , 12, 13 INTEGRATED CIRCUIT, DTuL 
HEX INVERTER 

U2 RESISTOR PACKAGE, 100 OHM 

U3, 14 RESISTOR PACKAGE, 150 OHM 

U4, 5, 6, 9 INTEGRATED CIRCUIT, DTuL 
QUAD 2 INPUT NAND GA TE 

UlO INTEGRATED CIRCUIT, RETRIG-
GERABLE MONOSTABLE MULTI-
VIBRATOR 

Ull INTEGRATED CIRCUIT, DTuL, 
DUAL FLIP-FLOP 

SERIES 3000 Service Manual 
Control Switches and Keyboards 

PC BOARD FOR EIA PERIPHERAL KEYBOARD 

SYKES MANUFACTURER 
!:!Q:_ MANUFACTURER PART NO. 

l05C04105 SPRACU~ TYPE 196D 

120C01044 CENTRALAB TYPE DD 

200C01001 G.E.SEMICONDUCTOR IN4151 

100002001 HEWLETT-PACKARD 5082-4440 

100R02097 

100R02044 

100U14004 FAIRCHILD SEMI- U6A993659X 
CONDUCTOR 

103R01001 BECKMAN-HELIPOT 899-1(100-0HM) 

103R01002 BECKMAN~HELIPOT 899-1(150-0HM) 

100U14003 FAIRCHILD SEMI- U6A994659X 
CONDUCTOR 

100U14007 FAIRCHILD SEMI- U6A960159X 
CONDUCTOR 

100Ul4005 FAIRCHILD SEMI- U6A909359X 
CONDUCTOR 
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10.8 PARTS LIST - OPTIONAL I/O CABLE ASSEMBLIES FOR 3000 EIA SYSTEM 

CONNECTORS LENGTH PART NO. 

MALE TO FEMALE 5.0 FT 1050A0535 

MALE TO FEMALE 10.0 FT 1050A0536 

MALE TO FEMALE 15.0 FT 1050A0537 

MALE TO FEMALE 20.0 FT 1050A0538 

MALE TO FEMALE 35.0 FT 1050A0539 

MALE TO FEMALE 50.0 FT 1050A0540 

FEMALE TO FEMALE 5.0 FT 1050A0652 

FEMALE TO FEMALE 10.0 FT 1050A0653 

FEMALE TO FEMALE 15.0 FT 1050A0654 

FEMALE TO FEMALE 20.0 FT 1050A0655 

FEMALE TO FEMALE 35.0 FT 1050A0656 

FEMALE TO FEMALE 50.0 FT 1050A0657 

MALE TO MALE 5.0 FT 1050A0661 

MALE TO MALE 10.0 FT 1050A0662 

MALE TO MALE 15.0 FT 1050A0663 

MALE TO MALE 20.0 FT 1050A0664 

MALE TO MALE 35.0 FT 1050A0665 

MALE TO MALE 50.0 FT 1050A0666 

L0-14 
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SECTION 11 - ALIGNMENT AND MAINTENANCE PROCEDURES 

ROUTINE CHECKS AND ADJUSTMENTS 

All the adjustments discussed in this section should be checked at 
least once every six months. Some of these adjustments must also 
be made when related parts are replaced. 

Capstan Drive Belt 

The drive belt tension should be no more than is required to drive 
the capstan flywheel without slippage. If this is not the case, pro­
ceed as follows: 

1. Detach the front panel assembly from the tm.it (Sec. 2. 1. 2. 2 
or 2. 2. 2. 2) • 

2. Loosen the two capstan drive motor mounting screws. 
3. Reposition capstan drive motor until the conditions stated 

above are met. 
4. Tighten the screws securely. 
5. Replace the front panel assembly and unit cover. 

Pinch Roller and Pinch Roller Solenoid 

The pinch roller and solenoid adjustments are satisfactory when 
the pinch roller is caused to rotate with a • 013" gauge positioned 
as shown in Figure 11-1, but will not rotate with a • O 15" gauge in 
the same position. To check the adjustments, proceed as described 
in steps 1, 2, 11, 13 and 14 on pages 11-2 and 11-3. 
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PINCH ROLLER 
SOLENOID 

PLl'NGER F.XTENSION 

GAl'GE 

PINCH ROLLER 
AR:\1 

CAPSTAN SHAFT 

LOCK Nl'T 

ADJUST:\! ENT 
SCRE\\' 

PfNCH ROLLER 

FIGURE 11-1 PINCH ROLLER ADJUSTMENTS 

If adjustments are to be changed, .013", .015" and .017" gauges, 
an 11/32" open-end wrench and a 5/64" Allen wrench are required. 
Proceed as follows, referring to Figure 11-1 for identification of 
parts: 

1. Detach the front panel assembly from the unit (Sec. 2. 1. 2. 2 
or 2.2.2.2). 

2. Disconnect the forward (take-up) drive motor at J2 (Figure 3-2) 
on the motor control board, place the cassette holder in the 
head cleaning position, place a cover over the BOT/EQT light 
source and depress the cassette ready switch (place tape over 
the switch) . 

3. Adjust the slide plate solenoi9. in the standard manner (refer 
to Sec. 11. 2. 2). 

4. Loosen the pinch roller solenoid mounting screws. 
5. Loosen the lock nut for the pinch roller adjustment screw 

(11/32" open end wrench). 
6. Turn on the POWER switch to apply power to capstan drive 

motor; also energize* the slide plate solenoid. 
7. Insert a • 017" gauge (shim) between the vertical pinch roller 

arm and the adjustment screw stop tip as shown in Figure 11-1. 
While pushing the solenoid plunger extension inward, set the 

*Slide plate solenoid may be energized by removing solenoid wire 
from pin E2 on motor control board and grounding it on deck plate 
casting. 



11.1.3 

SERIES 3000 Service Manual 
Alignment and Maintenance 

adjustment screw (using 5/64" Allen wrench) so the pinch rol­
ler is just rotated by the capstan shaft; then lightly tighten 
the adjustment screw lock nut while holding the screw in posi­
tion. 

8. Remove the . 017" gauge, energize* the pinch roller solenoid, 
and move the solenoid to the right until all clearance between 
the plunger tip, pinch roller arm and stop is removed and the 
pinch roller is firmly pressed against the capstan shaft. (Do not 
press on solenoid plunger extension while positioning solenoid.) 

9. Tighten the solenoid mounting screws. 
10. Insert a .015" gauge between the pinch roller arm and adjust­

ment screw stop tip and energize* the pinch roller solenoid. 
Loosen the adjustment screw lock nut, turn the adjustment 
screw clockwise until the pinch roller is no longer caused to 
rotate by the capstan shaft and maintain the position of the 
adjustment screw while tightening the lock nut; then de-ener­
gize the pinch roller solenoid. 

11. Insert the . 013" gauge as shown in Figure 11-1, and energize* 
the pinch roller solenoid. The adjustment is satisfactory when 
the pinch roller is caused to rotate with the .013" gauge in place 
but will not rotate with a .015" gauge used in the same manner. 
Switch power alternately with each gauge; testing the adjustment 
and, if necessary, correcting as described in steps 1-10 above. 

12. The pinch roller solenoid adjustment and pinch roller adjust­
ment are now complete. Make certain the lock nut on the ad­
justment screw and the solenoid mounting screws are securely 
tightened. 

13. Reconnect the forward (take-up) drive motor to J2 on the motor 
control board; also remove the tape from the cassette ready 
switch and remove the cover from the BOT/EOT light source. 

14. Replace the front panel assembly. 

TA Sensitivity 

If the unit is equipped with the High Speed Search Option, the TA 
(Tape Address) Sensitivity Circuit should be adjusted every 6 
months; or when either the TA lamp or the sensor is replaced. 
1. Place a cassette in the holder and operate the transport in the 

fast Forward mode using the FORWARD key. 
2. Adjust R28 on the motor control board until the TA phototran­

sistor voltage output (at AnPl ** pin 3 on the motor control 
board), is a greater than 0.8 volt p-p sine wave centered on 
a 3. 0 vdc reference. 

*Pinch roller solenoid may be energized by pulling solenoid 11-3 
wire from pin E4 and grounding it on deck plate casting .. 

**n=2 for R.H. transport, n=3 forL.H. transport. 
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CORRECTIVE ADJUSTMENTS 

The adjustments described in this section will be required either 
when associated components are replaced or when indicated by 
problems in operation of the equipment. 

BOT /EOT Sensitivity 

The BOT I EOT Sensing Circuit should be adiusted when either the 
BOT /EOT lamp or the sensor is replaced. Instructions in Section 
3 .12. 2 for sensor replacement, or Section 3. 12. 3 for lamp re­
placement must be carefully followed. 

1. If the lamp was replaced, adjust the lamp depth until the out­
put of the phototransistor is at a minimum (less than 500 mv). 
Secure the lamp. 

2. On the motor control board, turn R34 clockwise fully. 
3. Cover the BOT/EOT light source completely. 
4. Turn R34 counterclockwise until the signal at J6 pin 8 switches, 

or the end of the adjustment range is reached. NOTE THIS AS 
POSITION "A ". 

5. Uncover the BOT/EOT light source. 
6. Turn R34 clockwise until the signal at J6-8 switches, or the 

end of the adjustment range is reached. NOTE THIS AS POSI­
TION "B''. 

7. Turn R34 to the point half-way between positions "A" and "B''. 
8. Replace the read/write board. 

Slide Plate Solenoid 

Adjustment of the solenoid mounting position will be required 
after a new solenoid, slide plate assembly or associated parts 
are installed. A need for adjust..."'llent may be indicated by: (1) 
sluggish slide plate action (provided moving parts are clean); 
(2) slide plate bouncing up during Read and Write operations. To 
adjust, refer to Figure 11-2 and proceed as follows: 

1. Remove the front panel assembly (Sec. 2 .1. 2. 2 or 2. 2. 2. 2). 
2. Remove the read/write board. 
3. Loosen the slide plate solenoid mounting screws and slide 

shaft set screw. 
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PLUNGER 

Rt:BI3ER STOP WASHER 

SLIDE PLATE 
ASSDtBLY 

FIGURE 11-2 TAPE HEAD SLIDE PLATE SOLENOID 
ADJUSTMENT 

4. Move the slide plate by hand to its low (tape head engaged) 
position; while holding the slide plate down, push upward on 
the slide shaft, remove and ret.ain the brass adjustment 
shim which straddles the top of the slide plate. 

5. Energize the slide plate solenoid; then grasp the solenoid by 
its frame and move the solenoid to the right so that the cam 
forces the slide plate assembly to bear firmly on the rubber 
stop washer. Tighten the solenoid mounting screws while 
this solenoid position is maintained. 

6. While repeatedly applying power to the solenoid, test to see 
that the solenoid plunger is aligned concentrically with the 
solenoid (for free movement) and that no visible gap exists 
between the slide plate and rubber stop washer. 

7. With power off, again hold the slide plate in its low position, 
push upward on the slide plate shaft and insert the brass 
adjustment shim above the slide plate, straddling the slide 
shaft and under the clip ring. 

8. Energize the solenoid and lock the slide shaft set screw, com­
pleting the adjustment. 

9. Replace the read/write board. 
10. Replace the front panel assembly and unit cover. 
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Tape Head and Read/Write Assembly 

The following procedure must be followed when either a tape head 
and slide plate assembly or read/write assembly is installed: 

1. Permanently mount and connect the read/write board. This 
includes connecting the head leads and the connectors mating 
with Jl and J2. With the exception of the front panel and top 
cover, the Series 3000 Unit should be complete, the final me­
chanical alignment of the slide plate solenoid should have been 
made, and the +12V and -12V outputs of the MVPS must be cor­
rectly adjusted. Any alterations to either of these items will 
necessitate readjustments. 

2. Clean the head and tape path as described in Section 11.3.2. 
3. Place a blank tape cassette in to the cassette holder. 
4. Using the appropriate remote command (or LOAD key on EIA 

Unit) program, position the tape at the Load Point mark. This 
step should be performed before any write or read operation 
in this adjustment procedure. 

5. Record a series of characters on tape Track B. (EIA Units 
record only on Track B.) 

6. With an oscilloscope connected to TP2, read Track Band ad­
just R67 for a 16 volt peak to peak signal. 

7. If the unit is a Series 3000 CTC which employs Track A, re­
peat step 5, recording on Track A; then with the oscilloscope 
connected to TP2, read Track A and adjust R39 until the 16 
volt peak to peak signal is observed. 

8. Seal the adjustment screw(s) with a sealant. 

Power Supply 

The voltage adjustments should be as close as possible to the 
specified voltages as shown in Figure 4-1. Potentiometers are 
identified in Figure 4 -2 • 

Fast and Slow Speed Servo Adjustments 

1. Connect an oscilloscope probe to pin 7 of J6 on the motor con­
trol board. 

2. With a degaussed cassette in the transport cassette holder, 
press the BACKSPACE key (if any) or send a Retransmit File 
command, and adjust R9 on the motor control board for a full 
cycle frequency of 1600 usec on the oscilloscope. 
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3. Press the REWIND key and adjust RS on the motor control 
board for a full cycle frequency of 125 usec on the oscilloscope. 

NOTE: Adjust in above order only (slow servo first). 

PREVENTIVE MAINTENANCE PROCEDURES 

Cleaning Control Keys 

To clean the keys, use a soft cloth or tissue slightly dampened with 
a household detergent, "409" or equivalent. Do not apply water, 
which might cause electrical problems. Do not use solvents such 
as keytones, esters or chlorinated hydrocarbons which might at­
tack the plastic bezels, the mylar legend sheets, or painted sur­
faces on the unit. 

CAUTION: The legend sheets of the key switches are flexible 
mylar plastic. With the intended fingertip operation 
the mylar will withstand years of normal use; how­
ever, pressing the keys with pointed or· sharp, hard 
objects can damage the mylar sheets and possibly 
impair the action of the switches. 

Cleaning Tape Head, Tape Guide, and Pinch Roller 

The tape head, tape guide, and pinch roller of each transport 
should be cleaned once a day, or after eight hours of operation, 
whichever comes first. 

Recommended Cleaning Materials 

The parts should be wiped clean with a foam or cotton swab (such 
as a ''Q-tip") or a lint-free cloth or tissue (such as a "Kimwipe") 
saturated with a quality cleaner for magnetic tape heads (such as 
MS-200 Magnetic Tape Head Cleaner, manufactured by Miller­
Stephenson Chemical Company). DO NOT FLOOD THE PRESSURE 
ROLLER AND CAPSTAN WITH CLEANER. KEEP SHARP OBJECTS 
AWAY FROM·THE TAPE PATH; PERMANENT DAlVIAGE MAY RE­
SULT. 

11-7 
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1. PINCH ROLLER 4. TAPE HEAD 
2. SLIDE PLATE SHAFT 5. TAPE GUIDE 
3. CAPSTAN & SLEEVE 6. DETENT 

FIGURE 11-3 CLEANING TAPE HEAD, GUIDE, PINCH ROLLER 

Access to Parts for Cleaning 

With the Series 3000 Unit power switch OFF, the cassette holder 
empty and fully open (as described in Sec. 3.2.1), pull the slide 
plate to the low position by inserting a small screwdriver in the 
groove provided in the slide shaft (Figure 11-3). 

Power Pinch Roller Rotation for Cleaning 

With the Series 3000 Unit power switch OFF, push the 5/8" long 
neoprene sleeve* onto the capstan. (MAKE CERTAIN THE SLEEVE 
IS CLEAN BEFORE ATTACHING TO AVOID SCRATCHING OF THE 
CAPSTAN SURFACE.) Now with the power switch ON, pulling the 
slide shaft to the low position will cause pinch roller rotation; al­
lowing thorough cleaning of the roller. 

Cleaning the Cooling Fan Filter 

The Series 3000 Unit must not be operated without the filter which 

*The neoprene sleeve, Sykes Part No. 1001B4014, is supplied 
with the transport initially; in position on the ·Capstan. 
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provides protection against entry of air-borne dust and lint through 
the cooling fan. Routine cleaning of the filter is recommended 
every six months. Glean the filter as follows: 

1. Make certain the Series 3000 Unit power switch is OFF. 
2. a. To remove the filter from a desk-top unit, lift the front 

of the unit for access to the underside; then slide the filter 
and its guard towards the front of the unit until freed from 
the holder. 

b. To remove the filter from a rack mountable unit, pull the 
unit outward as far as the slides permit, place one hand 
under the filter so it can't fall and release the filter holder 
by turning the quarter-turn fastener which retains it. The 
holder will drop down, allowing removal of the filter. 

3. Wash the filter in a detergent solution, rinse it, shake out the 
water and dry thoroughly. 

4. Coat the filter with a dust collecting adhesive (RP Super Filter 
Coat Aclliesive No. 418* or equivalent). 

5. Replace the filter in the Series 3000 Unit. 

NOTE: The filter guard found on desk top units must be 
returned to its original position. It prevents 
papers from being drawn up against the filter, 
thereby obstructing air circulation. 

Cleaning Vacuum Filter (Units with Tape Cleaner Option) 

The media in the filter cartridge(s) of the vacuum tape cleaner 
system should be cleaned periodically. Cleaning every 3 months 
is recommended; however, under some conditions, more frequent 
cleaning may be required. 

CAUTION: If you detach the latex tubing from the filter assembly, 
the tubing (and its attached fitting) must be reattached 
without twisting. Such twisting can cause kinking and 
constriction of the tubing, or possible restriction of 
proper tape head slide plate action. 

1. To remove the filter media, pull the tubing fittings from the 
ends of the filter assembly; then push or withdraw the plastic 
foam media from the filter body cylinder. 

2. Wash the media in a detergent solution, rinse in clear water, 

11-9 
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dry thoroughly and replace in the filter body cylinder. 
3. Without twisting the attached tubing, push the tubing fitting 

into the body cylinder. 

Handling and Storing Tape Cassettes 

Care must be taken to protect magnetic tapes from dust and lint 
contamination or physical damage, since these can prevent pro­
per contact of tape with the read/write head, thus reducing signal 
strength or obliterating information. Accidental exposure to any 
external magnetic field can produce similar results. 

Cassettes should be rewound to expose transparent leader before 
removal from the transport. In this way, the possibility of 
physical damage to oxide-coated tape will be minimized; however, 
both transparent leader and oxide-coated tape must be given 
equal protection from fingerpr:ints, dust and dirt, s:ince these 
can be transferred between wraps of tape on the reels. 

The following is a list of universally recognized practices for 
proper handling of magnetic tape as they may be applied to 
Sykes Tape Cassettes: 

1. Keep cassettes in the protective containers provided until 
actually placed :in the Series 3000 Unit cassette receiver; 
then return them to the containers immediately after use. 

2. A void touching magnetic tape or tape leader with fingers; 
oily f:ingerprint residue holds dust. 

3. Maintain cleanliness of the cassette container, closing its 
cover while the cassette is removed for use. 

4. Unless in protective containers, cassettes should not be 
placed in pockets of clothing or on dusty surfaces. 

5. Magnetized tools should not be placed near cassettes, nor 
should cassettes be placed on or against large transformers 
or motors. 

6. Before prolonged storage, cassettes should be sealed in a 
plastic bag. 

7. Cassettes shipped during extreme cold weather conditions 
should be given approximately 8 hours to reach normal envi­
ronmental temperature before use. (Magnetic tape exposed 
to extremely low temperatures may become distorted if im -
mediately subjected to start/stop conditions.) 

8. Clean the magnetic tape head(s) regularly, as described in 

Section 11. 3 .2. 



To expedite its delivery, this manual has been shipped less the 

Troubleshooting Guide which is currently in preparation. Section 

12 will be forwarded to you as soon as completed. 

J,~ C e NT A fY1 N i 

I ~ R.,e \f?.. .-- --;;­

& MiJ ~ L. i.9 .Q..J 

t:f S-g - cg e oo 

12-1 



13.0 

13.1 

13.1.1 

SERIES 3000 Service Manual 
Diagrams· 

SECTION 13 - SCHEMATIC AND INTERCONNECTING DIAGRAMS 

NOTE: In all diagrams the equipment is shown in the following 
state: 

Power OFF 
Cassette holder empty 

DESIGNATION CODES FOR EQUIPMENT AREAS, COMPONENTS 
AND CONNECTORS - MAIN UNIT 

Area Designations 

All designations shall be understood to be prefixed by Unit #1, 
Series 3000 

Al Front Panel Assembly 
A2 Right Transport 
A3 Left Transport 
A4 Logic Module 
A5 Rear Panel Assembly 
A6 Interface Assembly 
A 7 High Speed Search Option 
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Printed Circuit Identification 

Area Ref. Desi&"!,!ation 
Al Al 

A2 or A3 Al 
A2 or A3 A2 
A4 Al 
A4 A2 
A4 A2, Al 
A6 Al 
A7 

Motor Identification 

Area 

A2 or A3 
A2 or A3 
A2 or A3 

Ref. Desination 
Bl 
B2 
B3 
Bl 
B2 
B3 

Lamp Identification 

Area Ref. Designation 
Al DSl 
Al AlDSl 
Al AlDS2 
Al AlDS3 
Al AlDS4 
Al AlDS5 
Al AlDS6 
Al AlDS7 
Al A1DS8 
Al AlDS9 
Al AlDSlO 
Al AlDSll 
Al A1DS12 
Al AlDS13 
Al AlDS14 
Al A1DS15 

Description 
Front Panel Switchboards 
and Keyboard 
Motor Control Board 
Read and Write Board 
Controller Board 
Interface Board 
Option Board (EIA) 
Baud Rate Switches PC Board 
HSSO Board 

Description 
Intake Fan 
Vac. Pump, R.H. Deck 
Vac. Pump, L. H. Deck 
Reverse Drive - DC 
Forward Drive - DC 
Capstan Drive - AC 

Description 
Main Power 
Left Deck Ready (RDYl) 
Left Deck Rewind (REWl) 
Right Deck Ready (RDY2) 
Right Deck Rewind (REW2) 
On-Line Indicator LED 
Certify Indicator LED 
Receive Indicator LED 
Send Indicator LED 
File Indicator LED 
End Indicator LED 
Terminal Indicator LED 
Tape Unit Indicator LED 
Fault Indicator LED 
Tape 1 Indicator LED 
Tape 2 Indicator LED 
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Switch Identification 

Area 
Al 
A6 
A6 
A6 

Ref. Designation 
SDSl 
Sl 
S2 
S3 

Connector Identification 

Description 
Main Power 
Term. Baud, Off-Line 
Modem Baud, On-Line 
CL-EIA Select 

High/Low Level Harness Connectors 
Pl Power Supply Mate 
P2 Power Cable-Neutral Conductor 
P3 Power Cable Neutral Mate 
P4 Line Filter Mate 
P5 Fan Mate 
P6 Deck Power Harness Mate 
P7 · Distribution High Level Power 
PS Main Power Switch/Indicator Mate 
P9 High Level Power - Right Deck 
PlO High Level Power - Left Deck 
Pll Front Panel Mate 
P12 Power & Fr. Panel Signals to Controller 
Pl3 Power to Interface or HSSO 

Low Level Control Harness Connect.ors 

Pl6 Control Signals & Power, Rt. Deck from Controller 
Pl 7 Motor Control Low Level Mate - Right Deck 
P18 Read and Write Signals In-Right Deck 
P19 Read and Write Power and Output - Right Deck 
P20 Control Signals & Power + Left Deck from Con-

troller 
P21 Motor Control Low Level Mate - Left Deck 
P22 Read and Write Signals In - Left Deck 
P23 Read and Write Power and Output - Left Deck 
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Connector Mating 

High/Low Level Harness Connector Mates 

Connector Mates With Identification 
Pl PSl.Jl Power Supply 
P2 P3 Line Cable Neutral 
P4 FLIP! Line Filter 
P5 Bl Pl Fan 
P6 P7 Deck High Level Power 
PS AlSDSlPl Main Power Switch/Indicator 
P9 A2AlJ4 Right Transport 
PlO A3A1J4 Left Transport 
Pll AlAlJl Front Panel 
P12 A4A1J5 Controller Board 
P13 A4A2J6* Interface Board 

Low Level Control Harness Connector Mates 

Connector Mates Wtth Identification 

P16 
A4A1J4 (3120) Controller Board 
A4A1J3 (3220) Controller Board 

P17 A2A1J6 Motor Control, Right Deck 
P18 A2A2J2 Read and Write, Right Deck 
P19 A2A2Jl Read and Write, Right Deck 
P20 A4A1J4 Controller Board 
P21 A3A1J6 Motor Control, Left Deck 
P22 A3A2J2 Read and Write, Left Deck 
P23 A3A2Jl Read and Write, Left Deck 

DESIGNATION CODES FOR COMPONENTS AND CONNECTORS -
PERIPHERAL KEYBOARD ASSEMBLY 

Reference Designations 

All designations shall be understood to be prefixed by Unit #2, 
Series 3000 

*A 7.Jl on unit with HSSO 
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Circuit Board Identification 

Area Hef. Designation 
Al 

Lamp Identification 

Area Ref. Designation 
AlIBl 
AlDS2 
AlDS3 
AlDS4 
A1DS5 
AlDS6 
A1DS7 
AlDSS 
A1DS9 
AlDSlO 
AlDSll 
AlDS12 
A1DS13 

Connector Identifica ti.on 
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Description 
Peripheral Keyboard Controller 

Description 
Ready Indicator LED 
On-Line Indicator LED 
Receive Indicator LED 
Terminal Indicator LED 
Tape Unit Indicator LED 
Fault Indicator LED 
Search Indicator LED 
Send Indicator LED 
Tape 1 Indicator LED 
Tape 2 Indicator LED 
File Indicator LED 
End Indicator LED 
Certify Indicator LED 

Pl 3000 Controller Mate 
P2 Keyboard Mate 

Connector Mating 

Connector 
Pl 
P2 

Mates With 
1A6J3 
2A1Jl 

Identification 
3000 EIA I/O Conn. Panel 
Keyboard Controller PC Board 
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DETAIL l - UNITS WITH HIGH SPEED SEARCH OPTION 

* Pl3/ A4A2.16 

P23/ A3A2.Jl 

*See Detail l 

Pl9/A2A2.JI 

i'l/l'Sl.11 

P6 

P7 

i'l l/AIAl.ll 

Pl7/A2AJ.Jfl 

Pl8/ A2A2J'.l 

FIGURE 13-1 HARNESS LAYOUT - DESK TOP SERIES 3000 UNIT 



* P13/ A4A2J6 

Pl2/A4AlJ5 

•See Detail 1 

DETAIL 1 - UNITS WITH HIGH SPEED SEARCH OPTIOO 

'-..... 1 
, I 

Pl0/A3A2Jl 

L P23/ A3A2.Jl 

I ,,,,., ....... f P221A"'" 

P4 

P6 

1'7 

Pll/A!Al.Jl 

P19/A2A2Jl Pl8/A2A2J2 

P9/A2Al.J4 

FIGURE 13-2 HARNESS LAYOUT - RACK MOUNTABLE SERIES 3000 UNIT 
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