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1.4  SPECIFICATIONS

Tape
Width 0.25 in. (0.64 cm)
Length 450 ft (137.16 m)
Recording
Recording Density 6400 bpi
Physical Tracks 4
Formatted Capacity Up to 15 mb with 450 ft tape
Record Format Single Track, serial

Tape Transport

Tape Speed (Normal) 30 ips

Tape Speed (Rewind) 70 ips

Read Operation Serial/Serpentine (see Figure 1-1)
Write Operation Serial/Serpentine

Start/Stop Time
Read/Write Operations 25 ms
Rewind/Search Operations 75 ms

Start/Stop Displacement

Read/Write Operations 0.38 in. (0.97 cm)

Rewind/Search Operations 3.38 in. (8.59 cm)
Tape Head

Recording Head Serpentine

Read after Write
Selective Erase

Data Transfer Rate (drive 192,000 bits per second
to controller) 24,000 bytes per second
Dimensions
Height 6.69 in. (16.99 cm)
Width 15.38 in. (37.07 cm)
Depth 17.81 in. (45.24 cm)
Weight 28.5 1bs (12.96 kg)
Cables
Model 2229 10 ft (3.05 m) parallel cable from
Tape Drive to CPU
Models 2529V, 6529 25 ft (7.6 m) dual coaxial cable

from Tape Drive to CPU (optional
lengths up to 2000 ft (609.6 m)

Fuses 2 amp. @ 115V
1 amp. @ 230V

1-2



3202

SPECIFICATIONS (continued)

Operating Environment

Temperature
Relative Humidity

Power Requirements

509F to 90°F (20° C to 32° C)
35% to 65% noncondensing (recommended)
20% to 80% noncondensing (allowable)

115Vac (98V to 128V allowable), 50/60 Hz
1.4 amp. to 2 amp. @ 115V

220Vac (196V to 256V allowable), 50/60 Hz
0.7 amp. to 1 amp. @ 220V

Controls Power On/Off
On-Line
Indicators Power On
On-Line
Fault
Tape Loaded
"A” HOLE
PHYSICAL LEOT - TKO,2 LEOT - TK1,3 PHYSICAL.
EOT AREA LLP - TK1,3 LLP - TKO, 2 BOT AREA
~ AN // / —
[
TK2 c> C>
TK1
TKY
TK3
o O @) o O
= 18" 418" = 18" —}——34" y / —34"—F18"418" 18" —}
l 450’ }
"B” HOLE
Figure 1-1 EOT/BOT Areas on Serial Serpentine Recorded Tape
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The 8262 interfaces to the Kennedy cartridge tape system via the Kennedy
Pico Bus Interface. This interface consists of two separate Write Data
Latches, two Read Data Latches, and a bidirectional 8-bit data bus that uses
odd write and read parity bits, four handshaking control signals, a data
strobe, and a cable interlock signal (Cable Monitor, CMON) that indicates
whether the cable between the slave and tape unit is connected. The tape

interface can be tested via diagnostic loopback tests without actually being
connected to an active tape unit.

Switches resident on the SW2 board provide four device type bits in the
Status Word that inform the master that it is communicating with the 8262.
SW1 Device Class Switches define additional 8262 characteristics to the
master. The 8262 board has its eight device type switches set to a value of
OAH for use with the Kennedy Model 6455 and to OBH for use with the Model
6470. The switch inputs are placed on the D0O-7B bus to be read by the /INO7
céommand, enabling a Switch Buffer.

Model 6455, a 4-track, 6400-bit/in (30/70-ips) unit, can store a maximum
of 23M bytes of unformatted data. Model 6470, a 7-track, 10,000-bit/in
(45/90-ips) unit, can store a maximum of 63M bytes of unformatted data.
Upward tape read compatibility allows the 6470 to read tapes written by the
6455; the 6455, however, cannot read tapes written on the 6470.
Specifications for both models are listed in Table 2-1. (Model 6470 has not
yet been released; therefore, its specifications are subject to change.)

Table 2-1: Kennedy Model 6455/6470 Specifications

Specifications Identical For Both Models

Cartridge Type 3M Type DC300A (300 ft), DC300XL
(450 ft), DC600A (600 ft)
Isoelastic Data Cartridge

Recording Head Serpentine, Read-After-Write, with
Selective Erase

Record Format Single-Track, Serial

Data Reliability

- soft error rate 1 in 1010 bits

- hard error rate 1 in 1011 bits

Power Requirements 5+ 0.25 Vdc at 3 A avg and 5 A pk
24 + 4 Vdc at 1.5 A avg and 3 A pk

Interface

- Slave CPU Pico Bus, TTL low-true, 34-pin 3M
flat

- Power 6-pin molex

- Write Current Select 3-pin molex



Specifications Unique To Each Model

Unformatted Capacity
- 300 ft
- 450 ft
- 600 ft
Recording Density
Number of Tracks
Normal Tape Speed
Fast Tape Speed

Start/Stop Time

Data Transfer Rate

Model 6455

11.5M bytes
17.3M bytes
23.0M bytes
6400 bits/in
4

30 ips

70 ips

25 ms @ 30 ips
65 ms @ 70 ips

24k bytes/s
41.7 us/byte

Cannot read
6470 format
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Model 6470

31.5M bytes
47.25M bytes
63.0M bytes
10,000 bits/in
7

45 ips

90 ips

50 ms @ 45 ips
75 ms @ 90 ips

56.25k bytes/sl
17.8 us/byte

Can read
either format



3202

The POWER UP indicator on the front panel flashes throughout diagnostic
testing. When diagnostics are completed, the I/0 Decoder issues an /OUTO03
command to turn the POWER ON light on continuously, de-select the PROM from
memory space, enable the Data Link Receiver and force a HALT onto the bus to
halt the CPU. 1If the diagnostics fail, the Data Link Receiver will not be
enabled. Instead, the FAULT light will be go on and an error code will be

issued to the Error LEDs. Fifteen error conditions can be represented in the
Error LEDs (see TAble 8-1).

2.2.7 TAPE INTERFACE

The controller provides an interface to Kennedy Model 6455 and 6470
Cartridge Tape Units, both of which consist of a cartridge formatter and a
tape drive. The formatter controls read and write operations in a
self-clocking mode complete with serial error detection (CRC). It executes 19

commands, including generation of file marks and space one record in either
forward or reverse direction.

Interface to the tape unit is provided by the Kennedy Pico Bus Interface
which consists of a bidirectional 8-bit data bus using odd parity, write and
read parity bits, four handshaking control signals, a data strobe and a cable
monitor signal. Any information sent to the controller begins with a command
and is followed either by data or the tape unit's response to the command.
The tape unit determines whether it is receiving a command or data when it
receives either CREQ (Command Request) or DRDY (Data Ready). /CMON (Cable
Monitor) indicates whether the cable between the slave and tape unit is
connected. When the cable is disconnected, /CMON is high.

The slave CPU initiates all transfers to and from the controller by
issuing one of 19 possible commands. /OUT06 sets the Command Request (CREQ)
control signal and, after a time delay, the controller responds with CBSY
(Command Busy). CBSY remains active until the tape unit is through processing
the present command. Commands must NOT be sent while CBSY is active. The
controller's course of action after CBSY is set depends upon the particular
command. It can return one or two status bytes and latch them into separate
registers, it can write a track address to the tape unit, or it can transfer
tape read or write data. Fig 2-6 displays a block diagram of the control
signal generating logic. Fig 2-7 and 2-8 display block diagrams of the Tape
Interface receive and transmit data paths.

During tape data read or write operations, an /INO5 or /OUTO5 command sets
Data Ready (DRDY), a control signal which is acknowledged by Data Busy
(DBSY). The actual data transfer does not take place until DBSY goes active.
/OUTO05 also latches the next byte of data to be written to the tape unit.
/INO5 reads the tape read data latch. Each byte of data (whether command,
status, or data) is either clocked in by or acknowledged by a STROBE signal
from the tape unit.
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Figure 2-6 Tape Interface Control Block Diagram. Control signals for tape
unit-tape interface interaction are generated by Tape Interface Command
Decoder and associated logic. Logic decodes commands to issue appropriate
control signals to tape unit and within the controller. Diagnostics Control
Latch issues signals to control testing of the controller. Formatter Clear
logic issues FCLR to clear tape unit via /OUT04 command.
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Figure 2-7 Tape Interface Receive Data Path Block Diagram. Data is read
from memory into Input Data Buffer and through to Status Latches. All
single-byte command data is read through Status Latch Two. Status Latch One
is used only for SENSE STATUS Command where two bytes of data are requested.
Data is passed from Status Latch to DB Data Bus upon receipt of ported input
commands .
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Figure 2-8 Tape Interface Transmit Data Path Block Diagram. Data from DB
Data Bus is passed into Command/Data or Track Select Latch. Data is sent to
tape unit in appropriate sequence via Output Data Buffer. Control of this
operation depends on signals generated from Tape Interface Control logic. See
Figure 2-6.
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2.3.1 2200/CONTROLLER INTERFACE

Communication between the 2200 and the controller is handled by the PIO.
The PIO's A Port is dedicated to CBS byte transfers to the controller. Data
transfers to and from the 2200 are handled through the B Port.

The Controller can use either of two methods to handle B Port data
transfers to and from the 2200. 1In one method, the PIO is used to transfer
data to the Z80 on an interrupt basis. In the second method, the PIO is used

with the DMA to transfer bytes directly to RAM without interrupting the CPU
until the end of the transfer.

When the controller receives a command byte which specifies the use of a
block data transfer from the 2200, it can set up the DMA to handle the
transfer. From that point the DMA chip will handle the block data transfer to
or from the 2200 while the CPU is free for other processing. When the
transfer is complete the DMA will interrupt the CPU.

2.3.1.1 Port B Data Transfers (DMA mode)

The PIO is used for a holding register during DMA transfers. The PIO
receives the OBS strobe and latches the data. The Ready line from the B Port
is used to generate a DMA transfer request. The DMA reads the PIO B port and
moves the data to RAM. The PIO does not generate an interrupt of the CPU.

2.3.1.2 2200/Controller Data Transfers (Interrupt Mode)

In the interrupt mode, the A Port is set up for CBS characters and the B
Port is used to interrupt the CPU when a byte is sent or received.

The CPU sets up the A port and enables interrupts on the A port only. The
B Port is not allowed to interrupt the CPU until after being set up for the
correct sequence.

2.3.2 TAPE INTERFACE

The Kennedy 6455 Tape Drive assembly consists of a Model 640 Tape Drive
and a Model 650 Formatter. The Model 640 Tape drive is the mechanical tape
transport and support electronics. The Model 650 Formatter is the
microprocessor based electronics board to control the drive. The formatter
handles the interfacing of signals and data between the host system and the
tape drive system.

The tape drive configured for 2200 systems contains a small interface
board (210-8261). This board supplies the power and ground signals for the
front panel, separates the signals on the cable from the controller board into
the group of signals going to and from the front panel and the tape drive.
The board also contains the interface logic for the "On Line'" Switch.
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2.3.2.1 Control Signals

CREQ Signal -

The CREQ signal (Control Request) is used to indicate to the tape
drive that a command or parameter byte transfer is being executed.

CBSY Signal -

The CBSY signal is used by the tape drive to indicate to the
controller that the drive is executing a command sequence. This
signal will remain active until completion of the command. In cases
of one byte operations where no tape motion is involved, CBSY goes
inactive shortly after STRB goes inactive. In cases where tape motion
is involved, CBSY will not go inactive until after tape motion has
stopped. This may be a time period of up to 90 seconds or more
depending on the command. During read/write commands, CBSY will stay
active after DBSY has gone inactive because tape motion will continue
after data transfers are completed.

DBSY -

The DBSY signal is used by the tape drive to indicate to the
controller that a transfer of data either to or from the tape drive is
in progress. This signal will go active after CBSY to indicate a
command sequence in progress. DBSY indicates data transfers within
that command sequence.

STRB -

The STRB signal is used by the tape drive to acknowledge receipt of a
command or parameter byte from the host, to acknowledge data byte

transfers during write operations and as a strobe to transfer data to
the controller during read operations. ,

2.3.2.2 Commmand Transfers to the Formatter

Signals -
CREQ - (Control Request)
CBSY - (Controller Busy)
STRB - (Strobe)
FCLR - (Formatter Clear)

Commands are sent to the formatter as part of an instruction sequence.
The CBSY signal is active for the entire duration of an instruction. When the
controller sends a command byte to the formatter, the CBSY line from the
formatter goes active. If the command requires additional byte transfers or
some activity by the drive, the CBSY line stays active until the last transfer
or drive activity is completed. The total number of byte transfers, the
direction of each byte, and type of drive activity is determined by the
individual instruction.
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When CBSY is inactive, the controller sets up the command byte on the data
bus to the formatter, waits 150ns to allow for settling of the bus, and
asserts CREQ to initiate the transfer to the formatter. The formatter accepts
the command (if valid) and turns on CBSY to the controller. When the
controller sees CBSY go active, it drops CREQ.

If additional bytes are to be transferred to or from the tape unit, the
controller sets up the data bus for correct direction (input or output). If
an output (to the formatter) is required, the controller sets up the byte on
the bus to the formatter and asserts CREQ. The formatter sees STRB and drops
CREQ. 1If a second byte is to be sent, the sequence repeats. If no additional
transfers are required, the formatter turns off CBSY after completing the
operation to indicate the end of the instruction. If STRB is not received

from the formatter in less than 500us, the host disables CREQ and the sequence
terminates.

2.3.2.3 Parameter Transfers to the Host

Signals -
CREQ - (Control Request)
CBSY - (Controller Busy)
STRB - (Strobe)

After the command byte has been sent, the controller sets the data bus to
input mode (to the controller) and again asserts CREQ. The formatter places
it's data byte on the bus and asserts STRB. The controller acknowledges
receipt of the data by turning off CREQ. On seeing CREQ turn off, the’
formatter turns off the data on the bus and drops STRB.

2.3.2.4 Data Transfers to the Formatter (Write)

Signals -
DRBY - (Data Ready)
DBSY - (Data Busy)
CBSY - (Controller Busy)
STRB - (Strobe)

The host places the first data byte on the bus, waits 150ns, and asserts
DRDY to the formatter. When the formatter sees the DRDY line go active, it
asserts DBSY to indicate that it is busy with a data transfer, and l1.5us later
asserts STRB to acknowledge receipt of the byte. After this, the formatter
sends STRB pulses to the controller every 42us. The STRB pulse causes the
controller to set up the next data byte on the bus. When the last byte has
been transferred, the controller turns off DRDY to indicate the end of
transfer to the formatter. The formatter responds by turning off DBSY. After

the formatter completes the write operation including writing the gap, CBSY is
turned off.
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2.3.2.5 Data Transfers to the Host (Read)

Signals -
DRDY - (Data Ready)
DBSY - (Data Busy)
CBSY - (Controller Busy)
STRB - (Strobe)

The host asserts DRDY to the formatter to indicate that it is ready to
receive data. When the formatter sees the DRDY line go active, it asserts
DBSY to indicate that it is busy with a data transfer, sends the first byte to
the controller, and asserts STRB to indicate transfer of the byte. After
this, the formatter continues to send bytes and STRB pulses to the controller
every 42us. The STRB pulse latches the data byte in the controller and
generates a tape transfer DMA request to move the byte to RAM. When the last
byte has been transferred, the tape drive stops sending STRB pulses and drops
DBSY. After the formatter completes the read operation, CBSY is dropped.

2.3.3 CONTROLLER OPERATIONS

There are three basic groups of operations between the controller and the
drive. These groups are:

a. The identity group which transfers status and identifying data from
the drive to the controller. No tape motion is involved.

b. The positioning group which involves selecting the head or positioning
tape. Tape may be moved to different positions, however no data is

transferred.

c. The data transfer group which includes the read and write commands
involving data and file marks.

2.3.3.1 The Identity Group

a. SENSE IDENTITY (Code - 00000)
Drive transfers 1 byte of data identifying type of device. Tape
drive identifying byte is 0000 0001.

b. SENSE CONFIGURATION (Code - 00001)

Drive transfers 1 byte of data indicating the version number of the
particular device.

c. SENSE STATUS (Code - 00010)
Drive transfers 2 bytes of data indicating the status of the device.
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2.3.3.2

a.

b.

f.

The Positioning Group

REWIND (Code - 00011)
Drive rewinds tape to LLP of Track O.

LOAD (Code - 001000)

Drive establishes tape tension, positions tape at LLP, and after
successful self-test, sets status bit 7 (not ready) false. Approx. 1
to 90 secs for execution of LOAD command.

UNLOAD (Code - 00101)
Drive rewinds and positions tape off BOT.
Approx. 1 to 90 secs for execution of UNLOAD command.

TRACK SELECT (Code - 00110)
Drive selects track and moves tape to position specified by track

address/placement byte at a 70 IPS rate. The position status byte is
updated.

ERASE (Code - 00111)

Drive erases tape at 30 IPS in forward direction. Drive motion stops
at LEOT.

SPACE FORWARD (Code - 01000)
Drive spaces forward to the next Inter Block Gap at 30 IPS. File
marks are sensed and drive motion stops at LEOT.

SPACE REVERSE (Code - 01001)
Drive spaces backward to the next Inter Block Gap at 30 IPS. File
marks are sensed and drive motion stops at LLP.

SPACE FORWARD FM (Code - 01010)
Drive spaces forward to the next File Mark at 30 IPS and stops in the
IBG following. 1If no FM is found, drive motion stops at LEOT.

SPACE REVERSE FM (Code - 01011)

Drive spaces backward to the next File Mark at 30 IPS and stops in the
IBG following. If no FM is found, drive motion stops at LLP.

The Data Transfer Group

READ (Code - 01100)
Drive reads one record in forward direction.

WRITE (Code - 01101)

Drive writes one record with standard IBGs. Performs read-after-write
check. Write commands from LLP will start 3 inches from LLP. Write
command attempted while cartridge is write protected will cause
command status error.
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c. WRITE EXTENDED (Code - 01110)

Drive erases forward approximately 3 inches and then writes one record
with standard IBGs. Same as WRITE except for 3 inch spacing before
write operation.

d. WRITE FM (Code - 01111)
Drive writes standard file mark with IBGs on either side.

e. WRITE FM EXTENDED (Code - 10000)

Drive erases forward approximately 3 inches and then writes one file
mark with standard IBGs on either side. Same as WRITE FM except for 3
inch spacing before write operation.

£. EDIT (Code - 10001)
Drive determines distance between block to be edited and the head: 1If
necessary, the tape is then repositioned to allow the unit to ramp up
the speed and edit the block properly.

2.4 TAPE DRIVE POWER SUPPLY

The power supply for the Archiving Cartridge Tape Drive circuitry provides
+23V, +5V and -5V to meet various circuit requirements. Conventional series
regulator designs were employed for the circuitry. The schematic drawing of
the power supply (part no. 210-7770) is provided in chapter 6.

The main power transformer has two 115V primary windings which are
connected in parallel for 115V operation and in series for 230V operation by
the line voltage switch, SWl. There are two center-tapped secondary windings
- one providing 26Vac to the 23V circuits and the other providing 7.6Vac to
the 5V ciruits.

2.4.1 THE 23V SUPPLY

The 26Vac from the transformer is rectified and filtered and the
unregulated dc is then fed to a LM350T regulator module. An output voltage
control for the 23V supply is designated as R20 on the 210-7770 Regulator
Board (see Figure 4-2). A LED to indicate the presence of 23V and a 23V test
point are also shown on Figure 4-2.

2.4.2 THE -5V SUPPLY

The +5V and -5V supplies are both fed from the 7.6Vac winding on the
transformer. For the -5V supply the 7.6Vac is rectified and filtered and the
unregulated dc is fed to a 79MO regulator module. A LED is provided to
indicate presence of -5V (see figure 4-2) but no votage adjustment is provided.
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5.2.1.3. 210-7770 Regulator Board

Figure 5-3 shows the location of the power supply components (the OIS
model is shown in the figure but power supply layout is the same for all
models). Figure 5-4 shows the layout of the 210-7770 Regualtor Board. The
board is held in place by the two mounting screws shown and two grooved
mounting posts which are gripped by tabs which are bent up from the chassis.
To remove the board, first remove the two mounting screws and then pull the
board straight up out of the tabs.

5.2.1.4 Control Panel and Power Switch

The Control Panel (see Figure 5-5) is attached to the chassis by four
screws. The Power Switch is secured to the panel by 4 squeeze tabs.

5.2.1.5 Line Filter

The Line Filter (see Figure 5-3) is attached to the back panel by two
studs which also support the power cable connector.

5.2.1.6 210-8262 Interface Board (Model 6529/2529V only)

The Interface Board (see Figure 5-5) is held in place by two screws (one
by L47 and one by L150) and four plastic pins. After removing the screws, the
board may be swung upward by bending two plastic clips on the pins that secure
the front. The two pins that hold the rear of the board have locking
splines. The splines will recede when squeezed so that the pins will pass
through the holes in the board.

5.2.1.7 Fan

The fan is secured by four screws. The nuts on these screws are not
captive. Therefore, care must be taken to retrieve the nuts and lock washers
when the screws are removed.

5.2.1.8 Kennedy Tape Drive (278-4029)

The Kennedy tape drive is not to be field serviced and must be replaced as
a unit when repairs are required. The drive is secured by five screws in the
Model 2229 and by seven screws in the Model 6529/2529V. In all models, the
drive is secured to the bottom chassis by four screws indicated in Figure
5-6. Figure 5-3 shows another mounting screw that is common to all models.
The tape drive in the Model 6529/2529V is secured by two additional screws
which are shown in Figure 5-5. The part numbers of Field Service Center (FSC)
replaceable parts are given below:

Wang Part Number OEM Part Number Description
726-6202 190-5663-001 F650 Formatter
726-6203 190-4876-001 Infrared Sensor Assembly
726-6204 190-5516-002 Head Assembly
726-6205 190-6478-001 Control/Read/Write Board
726-6206 190-4799-002 Capstan Motor Assembly
726-6207 190-5380-001 Interlock Assembly
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Figure 5-1 Cabinet Cover Screws
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Figure 5-2 Internal Components - Model 2229
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Figure 5-4  210-7770 Regulator Board Mounting
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SPEAKER INTERFACE
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Figure 5-5 Internal Components - Model 6529/2529
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Figure 5-6 Chassis Bottom
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5.2.1.8.1 Kennedy Parts Replacement

In order to access the Kennedy replaceable parts it is first necessary to
remove the 210-8262 Interface Board (6529/2529V only) and to remove the
Kennedy drive from the chassis (see section 5.2.1.8). Ensure that the
Interface cable is disconnected but leave the power connector plugged in.

Adjustments and any precautions which should be exercised are described in
the procedures which follow. Parts discussed below are shown in Figure 5-7.

5.2.1.8.1.1 Formatter Board Replacement

The formatter board can be removed after removing its four mounting nuts
(one in each corner) and all attached cables.

5.2.1.8.1.2 EOT/BOT Infrared Sensor Replacement

a. Remove the formatter PCB (see section 5.2.1.8.1.1).

b. Disconnect the sensor molex comnector.

c. Loosen the two sensor retaining screws and remove the sensor.

d. Replace with the new sensor assembly, connecting the sensor molex
connector but leaving the retaining screws loose enough for the sensor
to be moved.

e. Replace the Formatter PCB.

f. 1Insert a cartridge and run the '"continuous load" test discussed in
section 5.2.2.3. When the tape reaches the load point, stop the test

and remove the tape.

g. Moving the tape by hand, center the "A" & "B" holes (see Figure 1-1)
in front of the reflecting mirror in the cartridge.

h. Place the tape back into the drive. Using an oscilloscope or a
voltmeter attached to test point A on the Control/Read/Write board,
align the sensor so that the maximum voltage is displayed. (The
Control/Read/Write board is located behind the hinged cover on the

bottom of the chassis and test points A and B are shown in Figure 5-8).
i. Repeat for hole B using test point B on the Control/Read/Write board.
j. Tighten the sensor retaining screws.

5.2.1.8.1.3 Capstan Motor Replacement

a. Disconnect the motor molex connector from the Control/Read/Write
board, located at the bottom of the unit.

b. Using a long Allen wrench (#99-764) loosen the motor clamp screw by

gaining access to it via one of the side holes provided for this
purpose in the frame (see Figure 5-7).
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OIS/VS MODEL ONLY
(2200 DOES NOT HAVE THE
OIS/VS CONTROLLER BD. AND
THE ASSOCIATED RIBBON CABLE)
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CONTROLLER
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KENNEDY
FORMATTER
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MAGNETIC '
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Figure 5-7 Kennedy Replaceable Parts Assembly
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RAMP TP
R145
R144
TPB
TPA

Figure 5-8 Portion of Control/Read/Write Board
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c. Slide the old motor out and replace with a new motor, taking care to
properly insert the helical tension spring.

d. Insert the tape cartridge and align the motor capstan with the center
of the cartridge capstan.

e. Tighten the motor clamp screw, and reconnect the molex connector.
5.2.1.8.1.4 Magnetic Head Replacement
a. Remove the Control/Read/Write board (see section 5.2.1.8.1.6).

b. From underneath the head plate, loosen the head retaining screws and
remove the head.

c. Place new head in position, keeping the screws loose enough to allow
the head to be relocated.

d. Align the head so that both of its edges are equidistant from the
edges of the head plate.

e. Insert the tape cartridge. The tape should make even contact with the
read and write head surfaces, and should have equal clearance from the

erase head surfaces on both sides.

f. Tighten the head retaining screws, and replace the Control/Read/Write
board.

5.2.1.8.1.5 Interlock Assembly Replacement

The interlock assembly is removed by removing the two screws which attach
it to the tape drive assembly and then unplugging it from the tape drive
assembly.

5.2.1.8.1.6 Control/Read/Write Board Replacement

The Control/Read/Write board board can be removed after removing its four
mounting nuts (one in each corner) and all attached cables.

5.2.2 DIAGNOSTICS AND ADJUSTMENTS
5.2.2.1 General

This section describes the on-line and off-line diagnostic routines used
to isolate faults within the tape drive.

5.2.2.2 On-Line Diagnostics

The formatter performs a self-test routine prior to each LOAD command.
Successful completion of the self-test is required before the rest of the load
sequence is allowed to continue. The self-test routine is a loop write to
read of a file mark. This effectively stimulates about 80 percent of the
formatter circuitry including the data separation circuit. If the self-test
fails, further off-line testing is necessary.
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5.2.2.3 Off-Line Diagnostics

5.2.2.3.1 General

To select the off-line diagnostics, switch 7 of the eight position DIP
switch (see Figure 5-9) located on the formatter must be set to the ON
position. Ten test routines are then available, as listed in table 5-2. When
running the "Continuous Load" test a built-in test is run by the Kennedy
formatter to verify the integrity of the 8035 microprocessor and associated
PROM. This test asertains that the heart of the system is functional, and

ready to execute the selected diagnostics.

a. Set switch 7 to the ON position.

b. Disconnect the interface cable (see Figure 5-7) from the host to
protect the formatter interface drivers.

c. Check the tape cartridge to verify that it is NOT in the SAFE position.
d. To run a different test, switch 8 must be set ON then OFF to reset the
formatter.
Table 5-2 Off Line Diagnostics Switch Setting Chart

Tape Drive Tests

Test Switch Setting
SW 4321

Continuous Load 0000

Ramp Adjust 0001

Tape Speed Adjust 0010

System Tests

Test Switch Setting
SW 4321

Write File Mark, Continous 0011

Read Continuous 0100

Write Continuous 0101

Formatter Tests
(Remove the tape before running formatter diagnostics)

Test Switch Setting
SW 4321

Controller SA 0110

Read Sequencer SA 0111

Write Sequencer SA 1000

Continous Self-Test 1001

A "1" indicates that the switch should be in the ON position.
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5.2.2.3.2 Tape Drive Diagnostics

Continous Load (Switch Setting = 0000)

This routine performs up to 16 continuous LOAD sequences (without the
self-test routine). It tests the basic functioning of the 6455 control
electronics which allows for the measurement of the duration of the A and B
hole signals.

Ramp Adjust (Switch Setting = 0001)

The tape is brought up to speed at a constant, linear acceleration. To
control tape velocity, a ramp voltage is generated by the Control/Read/Write
board. The voltage rises linearly to the running speed level and falls
linearly to zero volt at stop. Ramp time is 25 +0/-3 msec at 30 ips, and
varies inversely with speed. The ramp time (T) for different speeds (S) is
given by the following formula:

T = 30 x 25 msec
S

The ramp adjustment procedure is greatly simplified by using the ramp
adjust test in conjunction with potentiometer R145 (see Figure 5-8) which is
located on the Control/Read/Write board. NOTE: In some units it may be
necessary to remove the tape drive from the Wang chassis (keeping power
connected) to access R145. To adjust the ramp, set the diagnostic switch to
0001 and adjust potentiometer R145 until the transport shuttles the tape back
and forth. When ramp setting is incorrect, the transport will move the tape
in the forward direction only.

Alternately, the ramp time may be observed by placing an oscilloscope
probe on the ramp test point (see Figure 5-8) on the Control board and
initiating rapid start/stop mode (via the Write Continuous test) long enough
to allow the ramp voltage to reach a level. The ramp time is then adjusted
using R145 to equal 25 msec as shown below. Make sure the tape is being
written in the FORWARD direction before attempting ramp time adjustment with
the oscilloscope.

—d
b *

ov | | |

START .y . > i STOP
RAMP ' T ] ' T i RAMP

Tape Speed Adjust (Switch Setting = 0010)

This routine initiates continuous writing of file marks to allow for the
adjustment of the tape speed using speed adjustment potentiometer R144 (see
Figure 5-8) on the Control/Read/Write board. The tape will move in the
forward direction until proper speed is achieved, at which point it will
shuttle back and forth.
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An alternate procedure for setting the speed is described below:

a. Connect channel 1 probe of a dual trace oscilloscope to the write
data input. A convenient location would be J1-4 on the
Control /Read /Write board, or IC12, pin 17 on the same board (see
Figure 5-10). Trigger the scope on channel 1 and select 2 msec/cm
time constant and 2V/div. vertical amplitude.

b. Connect channel 2 probe to test point TPl on the same board and

initiate the writing of short blocks (via Write Continuous test) on
channel 1, one to ten characters long.

c. Adjust potentiometer Rl44 on the Control/Read/Write board (clockwise
to increase delay or counterclockwise to decrease delay) so that the
delay between the leading edges of the read and write data blocks is
10 msec at 30 ips. NOTE: On some units it may be necessary to remove
the tape drive from t he Wang chassis (keeping power connected) to
access Rl44. TFor machines operating at other tape speeds the formula
for deriving the proper delay time is:

0.3 = delay in seconds
S

where S = tape speed in inches per second.

Write File Mark Continous (Switch Setting = 0011)

This routine will write file marks continuously on all tracks. If a bad
file mark is written, a space reverse will be performed and a write FM
extended.

Read Continuous (Switch Setting = 0100)

This routine will read blocks of data or file marks on all tracks
continuously.

Write Continuous (Switch Setting = 0101)

This routine will write short blocks of data on all tracks continuously.
If a bad block is written, a space reverse will be performed followed by a
write extended routine. This will be repeated, if necessary, until a good
block is written.

5.2.2.3.3 Formatter Diagnostics

The formatter diagnostics take advantage of the power of signature
analysis (SA) to isolate faults to the component level. Certain jumpers are
required to set up the SA tests. These are documented in the user's manual.
An HP 500%4A signature analyzer is required for these tests as well as for the
kernal test for the 8035 processor. The formatter to the drive interface
cable must be disconnected to perform SA tests and self-tests. The tape
should be removed from the cartridge before operating the following
diagnostics.
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Figure 5-10 Portion of Control/Read/Write Board
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Control SA (Switch Setting = 0110)

This routine stimulates all the nodes in the controller section of the
formatter so that any faults in this section can be isolated down to the
component responsible.

Read Sequencer SA (Switch Setting = 0111)

This routine stimulates all the nodes in the read sequencer section of the
formatter so that any faults in this section can be isolated down to the
component responsible.

Write Sequencer SA (Switch Setting = 1000)

This routine stimulates all the nodes in the write sequencer section of
the formatter so that any fault in this section can be isolated down to the
component responsible.

Continuous Self-Test (Switch Setting = 1001)

This routine performs continuous self-test routines that allow the data
separator section, including the phase lock loop, to be tested and adjusted.
This is also a good verification of the functioning of the formatter as a
whole.

Short and Long Loads (Switch Setting = lxxxxx)

In the ON position, this switch selects the short mode of tape loading.
In the OFF position, the long, or normal mode, is selected. In the normal
mode, the transport will move the tape forward in high speed to the end of the
tape; then rewind it to beginning of tape, optimizing tape tension for data
transfer operations. In the short load mode, used in testing and diagnostics,
the transport will rewind the tape directly to the load point.

5.2.2.4 Formatter and Deck Adjustment Procedures

5.2.2.4.1 Formatter VCO Center Frequency Adjustment Procedure
Required equipment: frequency counter and adjustable DC power supply.

a. Remove jumpers at SAJ6 and JPl (see Figure 5-11) on the Formatter
board.

b. Measure the regulated output of VCO voltage regulator RG2 and adjust
the DC power supply output to the measured value minus 0.8V. Thus,
if RG2 ouput measures 5.1V, adjust the power supply to 4.3V.

c. Connect the power supply to top pin of JPl.
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Figure 5-11
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Connect the frequency counter to the left most pin of SAJ6 and adjust
trimmer capacitor C82 (see Figure 5-11) until the VCO center
frequency measures 3.84 MHz +/-10 KHz.

Replace the jumpers at JP1l and SAJ6, the latter in the "normal" N
position.

Formatter Integrator Offset Adjustment

Required equipment: oscilloscope.

a.

Set the oscilloscope to 0.1 usec/division, 2V/division, and display
channels 1 and 2.

Connect oscilloscope probes to TPl and TP2 (see Figure 5-11) on the
Formatter board.

Adjust potentiometer R31 (see Figure 5-11) on the Formatter board
until the leading edges of the two displayed waveforms coincide.

5.2.2.4.3 Recorder Read Amplitude Adjustment Procedure

Required equipment: oscilloscope.

a.

Set switches 1, 2 and 8 of the eight position diagnostic switch
located on the Formatter board to the ON position then reset switch 8
OFF.

Set the oscilloscope to 0.5V/division, invert channel 2, add channels
1 and 2.

Connect the oscilloscope probes to test points 1 and 2 (see Figure
5-10) on the Control/Read/Write PC board located on the bottom of the
unit.

Adjust potentiometer R16 (see Figure 5-10) on the Control/Read/Write
PC board until displayed voltage measures 3V peak to peak (individual
channels should read 1.5V). NOTE: On some units it may be necessary
to remove the tape drive from the Wang chassis (keeping power
connected) to access R16.

5.2.2.4.4 Infrared Sensor Check

The infrared sensors detect the A and B holes in the tape. The sensors

are designed for maximum reliability and immunity to ambient light
conditions. If the EOT or BOT are not properly detected, check the sensors as

follows:

a.

b.

C.

Disconnect the capstan motor by unplugging the molex connector.
Insert a tape cartridge.

Connect an oscilloscope probe or a voltmeter to test point A (see
Figure 5-8) of the Control/Read/Write board.
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ge.

5.2.2.4.5

Turn the capstan by hand until the small A hole is opposite the A
sensor. Voltage at test point A should measure approximately 4 volts.

Connect the oscilloscope probe or voltmeter to test point B on the
Control/Read/Write board.

Turn the capstan by hand to the double set of large holes. Voltage
at test point B should measure approximately 4 volts.

Reconnect the capstan motor.

Interlock Switch Check and Adjustment

If the CARTRIDGE IN PLACE (CIP) signal does not go true when the cartridge
is inserted:

a. Insert the tape cartridge until it begins to engage with the latching
mechanism. Contacts on both interlock switches should begin to open.
b. Press the cartridge inward until it locks in place. Switch contacts
should close completely. (This can be checked by gently pressing the
switch contact toward the switch body. Any movement indicates
contact is not completely closed.)
Ad jus tment

If the contact will not close completely, loosen the switch mounting screw
and readjust the switch position for complete contact closure.
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WTSEL 3 = D Q4 W FLAG
LS289 03;’ + W-RST(6)
s Q2 > W.PAR(T)
WTSEL 2 = c ol : » W .DBSY(2)
WTSEL 1| * 2lg Qo & W-STRB(2)
1
WTSEL © A
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> WRITE DATA(4)

(5) W-CRC-LD
(5) W-RST
(5) W-RST
PUEI(9)
W4.SHFT.
(5) Wa EN s |u lis 1
MR DSO Ds7 4213 188" |0
(5) W-DATA.STRB ® s MRPESOSI Sz CWE
WSEQ.-CLK 2lcp L5299 PrgaL L oabl ol W CRC (3)
2
cP
_EZ ©%0 ol 0z 03425 06 a7 1
19) PUG ]
. 7 [13[6 [14]8 154 |16
baTABUS C W4 DATA(S)
DATA-BUS. | -
DATA-BUS: 2
(2) | DATA:BUS'3
DATA -BUS: 4
! DATA-BUS- &
| DATA-BUS-€
L - H9
DATA BUS: 7 3 Lsoa
(8) W4 .SHFT.EN DIO 1 13 12 He
LS00
WSEQ-CLK 2 Ls, Lsos
5| E9 8 o 3 4
LSI0
H9
WEMIT- 4 9 2 LS04
WEMIT. 3 10| E9 8 1] e9 12 s 6
(5) { wemIT. 2 11| Lsto 13| LSO
WEMIT. | DNei| ON DN-I' 0 10
WEMIT.0
9
[s04
[7 i3] [1a]s [i5]4 |16 18 14 |13 |i2 3 |4« |8 |s
Q0 QI Q2 Q3 Q4 Q5 Q6 Q7 S0 @0 al ez Q3
(5) WS.SHFT. EN 3 a5 Q60 To L_1o] PO Pl P2 P3
19 sl CET
(5) W5.LD st = He
12 E8 7 2 7 15
WSEQ: CLK cP LS299 Q7 DSR  LSI94 — cep Jo 5]
2 N ep PUI2 (3) Lsiel
MR 2
3
(9)PUE 3 MR DSO  DS7? o]} C . e
Ts v e Os '
PUS(5) 4
s 2[ S Jio
)
WSE Q- CLK Al Lsia
(5) W-RST \ LS74 . 30@9
w32 CLK — " oCs -
W SEQ CLK - 1
. ®IN
L ) PO LPRECOMP
X-TAL |3 ouTt W
os¢ _ “_ -+
2 M _
_I_ * 5YS RST(8)
o b L L o
7] _PL MR [ _PL MR
Elo S| ceP cep s sall
-4 ~ 9 cer | P 08
| DIO (3 | 2 2 HI0 15 19| cer HIl P LSII2
5| Lsoo e sl Te i siel 2|
2| L cp R
Lsoo Q@ al Q2 @3 Q@ Q@ @2 @3 T
14 i3 iz |u 14 i3 [z [n —
RIO (S) WRST
1K o0 > W64 CLK(10)
1] e}
LI w8 CLK(S)
—En vz L c39 > GAP CLK(9,10)
22PF 1536 MHZ Izz"" 3 u 5 » WSEQCLK (5)
CLOCK GENERATION L - 504
= - sS04 5 (3

# NOTE:!IF X-TAL OSC 1S USED REMOVE
R9,RI0,C37,C38,C39 8 Y2 .

WSEQ CLK (3)

WI6 CLK (4,10)

401-5563- 001 V2
SHEET6OF I
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O - 8 M < '0 0~
R R R
232 aa@m an
BT T R S T S|
x @
EEEEEEEE
Z Z Z ZT ZTZ ZzZ
(3)RD.SEQ.LD/ ooLbouvo o0
3[4 |7 |8 [i3 [14 |i7 8
O tsasa " DO O/ D2 D3 D4 D5 D6 D7
T = cP
{8) RSEQ. GATE 0-- -0 ‘Jog  C! s374
N Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7
0 2516 9 Jiz|1S[i6]9
S
1275 0s
L T
= LS74
(10) VCD.CLK/ —e
R i
3 '
BT
(SATP 2) iN
TEST FOINT +3v (9 PUE +8v R.SA.STOP
R4
10K 2
l | EN  VCC
(10) RSEQ.CLK f 25 ¢ Ao 13
N T
rac.z — —o0-%-0 T o as |2 rRave 19, " N
RAD 8 AB 9
? Yacz a7 U - . & Rapn7 18], RAD 7 18[a7 RaD 8 8 :l;
RAC, | —o—-.? a6 10 _r——’ RAD 6 17|ae RAL 7| ne kab 7 =
<28 ac as |2 % L™ raos 118 AD 6 — RAD & — —AG
® .
ce 3 —% RADG KAD 5 AS KAD ¢ ——AS
0 ———o0-- o—— |8 - i
RAC.0 -? 27 8x02 A4 o ‘= S—r———— " A4 c2 RAD 4 EAQ c3 RAD 4 ——3laq ca
ACO A3 |— - - A3 146 - 0104- 00! RAD 3 4la3 146 - 0103- V0 RAD 3 4laz 146- L106 - 002
a2l SR (™ RAD2 3laa T s 3 3
" . RAD 2 A2 RAU ¢ ——aA?
1 Al R:D; 2| Al RAD | 2 Rav 1| - Zai
= ve AQ |2 _ - é AO RAD O — —A0 FAL U ——H a0
RT.INP v >RSI s & s 5 s
4.7K 9
GND B9 B8 B7 B6 BS 84 B3I B2 Bl B BT86 85 B4 B3 B2 81 b0 H 87 B6BS B4 53 B2 B1 50
24 23[21 2018 [18 |17 J& IS |14 = — = T R PRER RIAG L e R R
R 111
[=]
(SATP 6) W Ja MmN~ O« —-0
= wd d
sz dodweeg
- ohonEca
- e [ vl g
& —— [ 3 3N 3 4
(8) (8}
=REMIT O
> REMIT |
————— _ ° = REMIT2
e — T REMIT 3
REMIT 5
REMIT 6
REMIT?
REMITE
o - w "
- -d - -
w oWwow w + Sv
g e e i RLATCH.EN L — e 2
X & o o LS00 E Q7= ENV EN (9)
{10y RSEG.cLk — -—2f L2 03 osl' —  eFwRT
u_lio o 0 |s Ls239 o ol0 __ op Fiac
so st sz o O——RDLTC/ R.TSEL. 3 31 QaF— & PLO. vAM
4 Q!’—DPLO.TRK EN
L To R.TSEL. 2 3l¢ a2fs » RD. GATE (10}
—_— = 3 PUI R.TSEL.} 2lg aif2 R.DBSY (2)
AbLTC 2|t s R.TSEL.O Lia ol R. STRB(2)
(9) R.DATA = 12 g8
18) CRC.ER _ U1 CLR
(9) R.ENV.ENBL ::14 15
FWRT Is 28— .
(3) W.PAR Blre nEAW () SETTOE
: iz, s s ) $86 -~ - RT.INP 8) SEQ.
R.FLAG ’ a3y
' (I0)RSEQ.CLK .
E_’ (8)RD. STAT EN ‘ i

CNTRL.BUS. O
CNTRL.BUS
CNTRL .BUS. 2

CNTRL.BUS. 3

CNTRL.BUS. 4
CNTRL.BUS. S
CNTRL .BUS. 6
CNTRL.BUS. 7

\

2)

401-3563-001V 2
SHEET 7 OF I

(8)

(9)

G0

R DBSY (2)
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(2) FMTR: CLR

2)

7)

{7)
(109

SYSTEM - CLR

REMIT - 3
REMIT - 2
REMIT - |
REMIT: ©

401-5%63-001 V2
SHT. 8 OF il

RESET (3)

™ RSEQ- GATE (7}

™ SYS-RST (4,5,6)

RCRC-LD ——4

R4 - LD

RSEQ- CLK

+ SV
RIS
10K
+EV AlS —— PUIZ(3)
RI7 LSI32
100K LS 132 —
% ,
vaw
(S C(L)R
R16 cRa o (3) RD-SEQ-LD/§ Bls 15 !
330 IN914 Ql J 2] a3 12
G Jize H L 13
A c62 |
I|o|‘p 2|5, azp!! Lsi0
s ol
]
Ve
LSITS o, s
F— - 6
aol2 o3>0 a3
4
L A2 LSI10
RAC - O
10 8 s 6 4 3
3] Al Do Qo
RAC: | 5 4> e o
RAC: 2 LS04
LS10 )
{10} R SEQ CLK
PUIZ (3)
4
B10 \6 J_
5] 586 3|l alslelid T X 4 10{2¢43| 5| 8 =
) PO PI P2 P3 MR [ MR 1l [ MR CWEP sosl s2 |13
” so Bt 0 so 812 BI3 ER
S LS 94 St LSi94 9401
TH NP LH NP —loper T — Q
DSR QO QI 02 Q3 SR QO Q1 Q2
2[15] 18] 13] 12 — 2[15[1a[13[12
O 1= |8 ™
|g 4 g 5 |o o lala
e loe la la x l lee |l
« w A5
- 9
zZ
(10) RSEG €K ——°
LS132

+ SEQ-IDLE (3.,7)

CRC:- ER(T)
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401-5563-001V2
SHEET 9 OF I

+5v
R7
10K
PU6 (3,5,6,7)
I‘ 10
2 12 9
0505 DSQ e R-ENV-ENBL (7)
c9 ce
574 Ls74
3 N 11
P R

R
[ Tw
(7) ENV-EN

(10) RSEQ- CLk

PUS
——-PUs
2 J)'O (‘)IO
2 S s S
o 125 s 2|,
HI3 I HI3 43
(s74 4 LS74 LS 74
VCO-STRB 3 6 — il _L8 : 1 |8 )
(10) VCO- STRB > . 3P > . @ > & 3D » R-DATAT}

PUS

(10) DATA-STRE

LS74 6
| H J—
151 |io|s P> q @ R-ENV Q)

PL PO PI P2 P3 - 1
(6) GAP- CLK — Sleru ki3 reup'2
LS 193
MK T
14
1 +5V
- RH
10K
Jp— PUB
3
€ie JAM LT (10)
2 lso0 > i
de Q'
S s
(7)PLO- JAM 310 " o2 Ulien
1] Er 3 )
L10) HD-DATA - STRB —dcr cp
2 LSIIZ-OG 12 |Lsi2_|
D13 o R R
_13 2 s m
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+5v R44
10K 401-5563-001V 2
RI2 PU 14 SHT10 OF 11
S 10K
<
) . o FD-DATA-STRE (9)
| 0 D4
° 8 PMP- TRK
l o| soo TRK (1)
‘La 10
2| PR° 5 12| PR |9 J:
| K13 K13 =
! LS74 ul 57
|
! _ 16
CLR CLR PUN .I. Ll s
. 1 13 U 4 | s!)% 8 o PMP-TRK (1)
7l9h0l 3] 4l 5] 6 - PR.Is o 4 9] 9| —
P T D " J q 0 E14 8
e 3 F14 QD ks 3 10| s00
o K sz 300
{6) we4-CLK 3 4 2 S181 15 2%
CLK MR~ T D>
04 : CLR
Or1s
' 4
' 5 . D15  \s PMP-AQ (1)
@5FA & “ p—— DATA STRB (9) —
7
1
D15
. . 2| sos
S| K14 |
! ssi !
(7)RD-GATE 41 . : 4
D14 6
| | » .
X e 5| soo PMP-AQ (1)
| - p
J14 |
5 6 30 : 10
4 [ | -
(6) GAP-CLK 04 2! | =1
] i = 13 L H15
L o e e 4 P sit
2 5
R
(9) JAM-LD ‘ 14
PUI4
+ 5V
RI4 TP TP2
10K
10 4 ® T
I [ s 3[ s s
(6) W16-CLK PUN ® J PUN J o oa ® ®
1 F154. 7 1 E15
41(2»511250_ X sz .
K O
R Kgl 1
14 M5 El4 3 (SAJ 7)
— 2| soo " PLO SETUP JUMPER
S —l— PUIZ(3) 87 —-
| | =
10 : 4 N? On
nf S e (7) PLO-TRK-EN 2ly S ol
PUIL = Jausc *— cta
P si1e b 6 Leta |
= DATA-STRB ——O)
) VeoorK N T | SA JUMPER kK apt 5 — o) R P 0P
O--0Q  Otsae CLR I
TM
PUI4
+ 5V
1hal1s] 11| ol

éms PL CPLPOPT P2 P3 |14 # VCO STRB (9)
R

H14
L5193

D13
——r . 1 10
VCO-CLK (1) —
- S04

13

O
& o
Io
» Yoo
o

$——Puiom 22
La NG
3[, PR q X > R SEQ CLK (7,8)
L top 3 D13 T
sz-‘Eos 1>02 =R SEQ CLK (7,8,9)
S04
15 —
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401-5563-001v 2
SHT.U OF 11

P 16 x BiAS

6 MHZ
CLOCK
————— DRIVE OUTPUT LATCH
WRITE [>——- WRITE SEG LC
INPUT/ [o———— READ. SEQ LD
outPUT p—
| DECODERp———
H- CBSY ~ - ! p2s P20-P23 o [>———— DiAG.
t o—
| D———— sa.
N |
H-CMD- REQ P27
| Y
DATA BUS 0-7 ——af—P» ' —P{P10-PI7 [D————— DRIVE INPUT LATCH
| READ [———— READ SEQ STATUS EN
——» |NPUT/ [p——— INPUT/ OUTPUT STATUS EN
[ 8035 ouTPUT
| MICROPROCE SSOR DECODER H
| D——— DpiaG.
wr p—— D——
| D—— sa.
| RD y
| ! _
| c , | P—  FAST
| PARITY D BUS 0-7 [ NTRL 8US O- —— —lb— FWD
| GENERATOR T s
TFERR < o P26 DRIVE I P> - THRES A
| T INT RESET (’L‘-Lfr";l:_"' > THRES &
| 3 o 5
| P SWs
| W STRE !
HOST | P> l
INPUT / OUTPUT | STATUS |
FORMATTER INPUT
| | ™ LATCH |
| DIAG. —4—' A
MODE < = —4—: 8
| R ORIVE -—q—l———- MOT ION
= = INPUT | ——————— CIP
| LATCH < I AFE
|
—————————
I NOR — CMD STRB 15.36 MHZ| | CMON
H STRE -t FL?F?(;’EION — WRT STRB |
| L RD STRB ¢ |
| " IDLE | DRIVE
| 16x CLK » ENV i INPUT /OUTPUT
64xCLK FORMATTER
| WRITE SEQUENCER | READ SEQUENCER i
4105 ENCODER — @« | 5tod DECODER 1
] WRITE ENVELOPE DET
> PRE ~COMPENSATION 1
— | NOR [~ =o ossy il FLO |
H' 0OBSY - | FUNCTIGN |— WRT pBSY WSTRE —ag RD STRE —f—] 8 —g— I READ DATA
WDSY RD DBSY -—<— —P DATA SEP |
|
| BiAGNOSTIC DIAGNOST IC |
T A R/W |
H-DROY I T |
| : P»—  WRITE DATA
H-FMTR- CLR » ; 1
| |
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NOTES:

1. INK STAMP DASH NO. AND LATEST B/M

REVISION LETTER.

2. REFERENCE: P.C. BOARD

391- 553-001

PHOTOMASTER 405- 5503-001

BILL OF MAT'L
SCHEMATIC

190 - 3563 -0 0!
401- 550 3-0 0|

B usTALL AT TEST LEVEL
£\ MOUNT ON FARSIDE

UENNEDY P/N

115-0016-101
115-0016~150
115-0014-201
115-0026-003
115-0026-005
115-0026-005
115-0026-005
115~0026-005
115-0026~005
115-0026-005
115-0024-005
115-0026-00%
115-00246-005
115-0026-011
115-0026~015
115-0199-104
115-0204-002
115-0204-002
115-0204-002
115-0204-002
115~0204-002
115-2516 —336
115-0278-002
115-1510-107
115~-5040-332
118-0002-026
118-0002-027
11B8-0004-101

140-0013-001

146-0101-001
146-0102-001

146-0103-002
144-0104~002
146-0105-002
146-0106-008

147-0002-102
147-0002-103
147-0002-103
147-0002-103
147-0002-103
147-0002-104
147-0002-331
147-0002-393
147-0002-472
147-0002-511

147-0002-511

147-0009-274
147-0009-290
147-0009-298
147-0009-307
147-0009-319
147-0009-354
147-0036-103
147-0037~103
148-0177-001
148-7300-001
149-0045-003
149-0108-101
149-0126-001
149-0126-002
149-0132-001

149-0132-002
149-01236-002
149-0138-002
149-0151-002
149-0154-002
149-0161-001
149-0170-001

149-0170-002
149-0170-002
149-0175-002
149-0176-001
149-0178-001
149-0183-001
149-0183-002
149-0186-001
149-0189-001
149-0191-001
149-0192-001
149-0193-001
149-0194-001
149-0196-001
149-0198-001
149-0201-001
149-0204-001
149-0204-002
149-0208-001
149~0210-002
149-0261-001
149-0273-001
149-0332-002
149-1125-001
149-1688-001
149-7808-001
149-790%-001
149-8035-001

DESCP.

100pF
15pF
200pF
01

cooococooooD
RURUIIN

15. 36MHz
1. OOuH

—12VDC REG

PROM 101
PROM 102
PROM 103
PROM 104
PROM 105
PROM 106
1K

10K

10K

10K

10K

100K

330

39K

4. 7K

510

510

7ALS27
7415138
74L8151
74LE14
7418161
74874
74874
74L874
74L8175
74L 82680
2817
748374
74L8374
74886
74L82%9
7418244
74L8245
7418193
7ALE299
74L.8369
axo2
9401
74804
741804
74808
74L810
748161
7418273
7408132
MC10125
MC1638
78105
79,05
8035

/C SOBKET , 24 PIN
121-0224 -024

LOCATION

€67,79
Ci1,12,38

CcBa

€65, 69
€2,4,5,7,9.

C14, 16,18, 21,23,
€24, 25, 28, 30, 31,

€33, 35, 40, 43, 44, 2 2
Camgmmo. 2 tL SEE TABJLATION BLOCK Al 12i-1215-034
€54, 55, 58, 58, 5%, CONNECTOR

C&0, 61, 64,70, 71,
C72,74,75, 77,80,
81,86, 91
89
€37, 39
(oS-
C1,3,8,10,13,
€15, 26, 27, 29, 32,
C34, 36,41, 42, 45,
€46, 49, 51, 57. 63,
Cbb: 68, 85
c22,78, 87,88, 90
cBe2
C17
C73. 76
1 121=1216-034
e (CONNECTOR) % s |,

La .

LA % =8 o ¢ we D L o € £ e H e § ey
>/74LS 374 -‘b 748374 ‘P 7413_&&‘ > 745374 I > 7415273 | > 74132485

7 saas f isse cv|~ sare 20

2> Jatsi7s ‘H :? 7415245 ‘> 106 5 7415569 f( }) 101 ‘d 7as378 ‘ auas

ER e, oo T T oS

KENNEDY

5563
REV

6

RG3

<5
v
|
==J\_4-{]

£
—
<

go

——— N - —w -y

3 52 rsras |9 s .‘?”mmszsﬂ 3.1 102 é-.::s”v ; 3 121~0079-00]
» ;‘” : ~ ( TERMINAL PIN MALE) PN
- 5 74L5151 4 103 7 5| + . :m4 122
8x02 D” 6 W-A 12| ~-0079-002
C2
E2 ' U'sv [:D & (TERMINAL PIN, FEMALE) A
sae 24 e a3, c25;-e
Ea 75 miszo | S 7 sus | D M \,{5 74586 rasier | D risra ] ™
& . c26{l_J)+* . * 5o C"H.un{ B
i Al s
27::?5,4Z 5, e 22 €30 s 1574 « VAR 5 K
R ‘ >msz7 } > 7¢L574| > 9401 ‘H 3y > Tatsto | W m’éﬁg_—u
R13, 14,15, 18, 29, caz
R30, 44 0w —c v O S0 ® o FES i
] 3 7] 05 1 ] 0 S ] ] SR S
H TAB-E
R51.5" " ‘> 741 574 ‘cj‘ > 7415194 LTS
R19., 20, 21, 22, 23, ; ety Y %
Roa SOl @REs o ’ i ol e <55 S 7asss | sAJl | B4
R33, 34 L'JIT |‘1> 741504 ‘llc“b 7415194 ‘ s ““‘ e ) i SAJZ |CS
R26, 27, 32 ~ O A
R35 = ]3 7ats10 [ * s * s C34 504 S5 CEBT__ ) SAL 4| He
ca9 sp C38 s00 ;.),335 7300 | S san |Oratsws | zasos |>74551 N <a05 | ke
R25, 28 =
) o Rl_s_
R3i © l|°D e o]0 Jpesma I?. oo PN 121-0200 00 s4J 7 |oie
Va2 . O Y TERMINA L, TURRET
CR2, 3. 4 'j (TE NAL, RET) SAJ 8 [CIS
K10, K14 .
B11,Bi2, He cavO‘/ - \Q’
’ o saJ10(CI5
E13, J8 SAJ I ]|CIS
€13, E15,F15. H15
B7.B8
St 120-5011-501 121 0211- 136 TYPICAL SA JUMPER INSTL
13 \
A11,C7, €9, C14, H7, LOCATION & &TY AS REQ'D)
121-0212 -Q01
:3. Al14 (JUMPER)
FOR LOCATION ¢ QTY SEE TABLE Nz NORMAL
o T*>TEST
B10, D7, K12 (CONNECTOR, DUAL ROW
D3, W3 LOCATION ¢ QTY REQ'D)
AB. A10, B2, J1, U2
F13, Hi4
D1, D2
Cé. E6
D13, D16, E10, J14
A12, H?
A13, E9
F14, H10, H11
ALS
K15
RE1(C16)
RO2(J16)

[ ypeen =
cu —é:}— tfzs“ I + 5 o
ﬁ 8X0Q2
B o T B éi{”
: L
c3 1245 A .
ca 8 74152454] 5 msize | r!u 5 74Ls 299 Smsnv (QSnum Smsm Isr
R&. 7,8, 11,12,
® JUMPER INSTL.
R1& Lp . > p
b20 Al [T [ ——wQ T H
R36, 38, 41, 42 2 O | 3 % @ an 35 asier | LABEL [LCTN
¥Co
R39. 43 Yoo wor S 748112 ) 74504 sas ] >741sn2 |>7‘sta |§7’L57. SA J 3 C 8
R37. 40 s8¢ =
3, 3t ats7a 74300 B ! " K \
| — - Hcﬂsm Teo ' S - N SAJD G | Di3]
a1 @
H PL
9 SAJQ|CIS
D14,E14 16 ;
D10, K9 < \ /—‘ﬁ 4R(;:«) 2
= JP Jlo
B9
J10
E7, J9 (INDUCTOR 50 uH) (CONNECTOR, SINGLE ROW
V& &) SAJ3
/3o
H13, K13
N T
E16,F16, H16
C1,E1, H2 121=0213~172
A9, B3
D8, E8
B13, D9
FORMATTER BOARD
D15
A5, H1
K16
Ab



¥ 40 | 'HS

&
Ja-s €

-l -2y

il
l c79
10
+5V ]—: 18V

401-6478-00INI

20 +12Vv
! ic36 zm(z)a/
" . 7812 .
16 X BIAS 2 8l Al P 16 x BIAS Sws/ 0o —— L24v
) T ‘,l
+ cr7
WRITE DATA/ 4 )—17'7 B2 A2 3—» WRITE DATA/ +12y f:S - 32
| 16v 38V
16 4 !
/6 y————ragQ———183 A3 A
SWS v 1626\ 3
) LS86 HI THRES
TRK SELA/8 S 51y asl 2 g TRK SEL O/ 2
| 1c12 RS54 -
LS245 s2K
L3249 | ¢ 1c25
TR SELB/I0 Yy 4 Vel g TRk SEL I/ LSI39 s
i s , Yl ———5 READY iy —l
Fwp/12 >——————— 86 AS [—— FWD/ CcRI7
2 4
| 2 . A Yo o—b«———b SERVO DISABLE/
FAST/ |4 )-—L—— B7 A7 [—— FAST/ 3 6 '3
I ) v2p>— > L0 THRES/ . 2 5
[l 9
eo/|s>:— g8 A8l > Go/ o 4.7K
\ ~ TromaL |
! e s - 0PTIONAL
| '£_ e )——_)5
- ic19 *3v
Ji I °
DISABLE/ +5v +l2v =

8
+
1-33 00D SV
! LSt4

1”—
N3

|
! R58 |
i 20| 1] 62K e
| DIR G 9 |
Ji
2 e |
THRES A/18 Al B!
! I
THRES B/20 ) | 31, g7 I
: icie Ly |
6 4
MOTION /22 | 1 A3 '°0@“ - MOTION . 7% Kd
| LSi14 Icte R59 OPTIONAL 2 |
A HOLE/ 24 ('—‘5 B4 a9 5 12T L3 RS |
| o| Ls2es | Y B |
BHOLE/2G<I— 85 A5 Lol B 3V l
| A
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