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PREFACE

This manual has been prepared for customer
engineers and other technical personnel who
will be using the TB304 Field Test Unit (FTU)
to assist in troubleshooting the Storage
Module Drive (SMD) and the Mini-Module Drive
(MMD). The FTU is available in three ver-
sions:

TB304A - Exercise/test SMDs only, plus
head alignment capability.

TB304B - Exercise/test both SMDs and MMDs,
plus head alignment capability
for SMDs.

TB304C - Exercise/test both SMDs and MMDs;
no head alignment capability.

All B and C versions of the TB304, and all A
versions with serial numbers 201 and above,
are ruggedized to minimize damage during
transportation and handling.

Personnel using this manual should already

be familiar with the computer system, drive
controller and drive logic, as well as system
programming techniques for executing I/O
operations, including the proper sequencing
of I/0 commands and signals between the drive
and its controller.

The manual is divided into seven sections as
follows:

Section 1 - General Description. Contains
the physical description and
functional specifications for
the FTU.
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Section 2

Section 3

Section 4

Section 5

Section 6

Section 7

Operation. Provides installa-
tion information and procedures
for operating the FTU in all
modes, as well as steps to take
when error lights appear on the
FTU control panel.

Theory of Operation. Makes
extensive use of flowcharts to
show the FTU logic sequencing
during the various operating
modes.

Maintenance. Contains proce-
dures for adjusting the 5 V dc
supplies and describes how to
use sections 2, 3, and 5 to
troubleshoot the FTU.

Diagrams. Contains logic dia-
grams, schematic diagrams of
the power supplies and "locator"
drawings showing the physical
lay-out of the parts in each
electrical assembly.

Wire List. Shows point-to-
point wiring of the ICs on
the logic board.

Parts Data. Provides an ex-
ploded view of the TB304 and
a breakdown of field replace-
able parts.

v/vi
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GENERAL DESCRIPTION 1

INTRODUCTION

The CONTROL DATA® TB304 Field Test Unit (FTU)
is a portable, self-contained tester for
exercising and/or simulating on-line opera-
tions in Storage Module Drives (SMDs), series
BJ4, BJ5, BJ7, BK4, BKS5, BK6 and BK7, as well
as Mini-Module Drives (MMDs) in the BZ3 or
BZ4 series.

The FTU is housed in a suitcase-type carry-
ing case that provides a control panel, a
logic board, and an integral power supply.
The case contains space for storing the power
cable, all necessary I/0 cables, and a head
alignment card.* The head alignment card
plugs into the logic chassis of the SMD and
permits individual head alignment, using a
null meter mounted in the FTU control panel.
In addition, a special I/O bypass cable is
provided that enables head alignment and
servo maintenance to be performed without
disconnecting the I/O cables between the
drive and its controller.

SPECIFICATIONS

Specifications for the TB304 are given in
table 1-1.

FUNCTIONAL DESCRIPTION

The TB304 provides five access (seek) modes,
four read/write modes, and two modes for
determining head selection.

ACCESS MODES
Direct Seek

The drive under test will perform a single
seek to the track number set in the CYLINDER
ADDRESS switches on the FTU control panel.

Continuous Seek

The drive under test will perform repetitive
seeks between any two tracks selected by the
operator. Operation will continue until the
START/STOP switch on the FTU control panel
is moved to STOP (STOP switch actuated).

Sequential Forward Seek

The drive under test will perform single-
track incremental seeks until the last track

is reached, then seek to track 00 and continue

* Head alignment card not supplied with
TB304C.
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incremental seeks in the same manner until
the STOP switch is actuated.

Sequential Reverse Seek

The drive under test will perform single-
track decremental seeks, starting with the
track nominated by the CYLINDER ADDRESS
switches, until track 00 is reached. The
drive will then return to the nominated
track and repeat the operation until the
STOP switch is actuated.

Random Seek

The drive under test will perform seeks to
random tracks as selected by a free-running
counter within the FTU.  Operation will con-
tinue until the STOP switch is actuated.

READ/WRITE MODES

The TB304 generates serial NRZ write data

at a rate determined by the servo clock sig-
nals transmitted from the unit under test.
When a repeated access mode is selected
(that is, any mode except Direct), a read/
write operation will be completed at the
selected cylinder, after which a seek will
be initiated to the next cylinder address
(as determined by the access mode) and the
read/write operation repeated. This seek-
read/write sequencing will continue until
the STOP switch is actuated or an error
occurs. For Direct seeks, the R/W operation
will continue at the selected track or cyl-
inder (depending upon the head select mode)
until the STOP switch is actuated.

The number of tracks read or written during
each R/W operation is controlled by the mode
of head selection chosen. For manual head
selection, only the track under the' head
selected by the HEAD ADDRESS switches will
be read or written. For sequential head
selection, the heads will be sequenced so
as to read or write each track in the cyl-
inder. When the highest-numbered head (or
cylinder track) has been exercised, the
drive will seek to another cylinder (except
in Direct Seek) and the R/W operation will
be repeated at that new cylinder, starting
with head 00.

Write Format

When the FTU WRT-RD SELECT switch is set to
WRT FORMAT, the FTU will write each selected



TABLE 1-1. TB304 SPECIFICATIONS
Characteristic Condition Specification
Size L xWxH 20.5 x 16,0 x 8.0 inches
(52.0 x 40.6 x 20.3 cm)
Weight 43 1bs (19.5 kg)
Temperature Operating +60°F to +90°F (15.5°C to +32°C)
Gradient +12°F (+6.6°C)

(rise per hour)
Non-operating

Relative Humidity
(no condensation)

Operating
Non-operating

Altitude Operating

Non-operating

50/60 Hz,
single phase

Input Power

Minimum Input 120 V ac
Voltage

240 V ac

+30°F to +150°F (-34°C to +66°C)
20% to 80%
5% to 95%

-1000 ft to +10,000 ft
(-306 m to +3048 m)

-1000 ft to +35,000 ft
(=306 m to +10.7 km)

120 (+8, -18) Vv ac @ 1.5 A, max.

240 (+17, -27) V ac @ 0.8 A, max.
(conversion is via terminal board in
power supply)

90 V ac (100 V ac nominal, $10%)

180 V ac (200 nominal, +10%)

track with the appropriate track address and
a repetitive 8-bit data pattern that has been
set in the DATA PATTERN switches on the FTU
control panel. The FTU also provides a means
for indicating a defective track when using
the Write Format mode.

Write

When the FTU WRT-RD SELECT switch is set to
WRT, the FTU will write the repetitive 8-bit
data pattern on the selected track, after
having first read and verified the track
address.

Read

When the FTU WRT-RD SELECT switch is set to
RD, the FTU will read the data from the

selected track, after having first read and
verified the track address.

Write Then Read

When the FTU WRT-RD SELECT switch is set to
WRTe®RD, the FTU will verify the track address
and write the 8-bit data pattern on the se-
lected track during one revolution of the
drive, then verify the track address and read
back the data during the second revolution.

A fifth position (OFF) of the WRT-RD SELECT
switch is available for "access only" opera-
tions. This position is also used during
the head alignment procedure.
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OPERATION 2

“

INTRODUCTION

This section provides installation informa-
tion for the TB304, including the purpose
and use of the various cables supplied with
the tester, and gives detailed operating
instructions for the many test procedures
that are possible with the FTU. A general
view of the FTU and its associated hardware
is shown in figure 2-1.

INSTALLATION
OPERATING VOLTAGE

The FTU is connected at the factory for use
with a 120-V ac 50/60~Hz power source. To
reconnect for 240-V ac operation, proceed as
follows.

1. Open the FTU cover.
set aside if desired.

Unhinge cover and

2. Raise the control panel.

3. Remove head alignment card from its
compartment on top of the power supply
box.

4. Remove four screws securing cover plate
of power supply; remove the cover plate.

5. Remove jumper straps connecting terminals
1 and 2, and terminals 3 and 4 of AlTBI1.

6. Install both jumpers so as to connect
terminals 2 and 3.

7. Replace and secure the power supply cover
plate.

8. Replace the head alignment card in its
compartment.

9. Procure a 120-to-240 V ac conversion
plug from a local supply house and at-
tach to the FTU power cord plug. Alter-
natively, remove the molded 3-prong plug
attached to the FTU line cord and in-
stall one suitable for 240-V ac recep-
tacles.

The FTU is now ready for 240 V ac operation.

I/O CABLES

Five I/0 cables are provided. The standard
A-cable has a 75-pin block-type connector on
each end. The standard B-cable is equipped
with two 34-pin block-type connectors. For
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sites that use any of the BK series SMD's,

two adapter cables are provided for convert-
ing the block connectors on the standard I/0
cables to the flat connectors on the BK-series
machines.

The fifth cable is the I/O Bypass cable that
contains a 28-pin female connector on one
end, the other end fanning out to two 14-pin
male connectors. These male connectors plug
into locations F0l1 (Pl) and F06 (P2) on the
FTU logic board. Pin 1 of the 14-pin con-
nectors Pl and P2 should be aligned with pin
2 of the 16-pin locations on the logic board.
The 28-pin connector (P3) connects to the
drive logic chassis according to the type of
drive under test. Table 2-1 provides the
information needed. (See also cross-reference
numbers 400 and 403 (c.r. 400, 403) in the
Diagrams section.)

HEAD ALIGNMENT CABLE

SMD head alignment using the TB304A/B requires
installing the special head alignment card
in the proper position of the drive logic

TABLE 2-1. CONNECTING I/O
BYPASS CABLE TO DRIVE

SID Connect 28-pin

Series connector P3 to NOTE

BJ4xx JA84 The I/O Bypass
cable is useful

BJ5xx JA3 * when doing head
alignment and

BJ7xx JA3 * for exercising
the drive access

BK4xx AQ2 ** mechanism. Read/
write operations,

BK5xx AQ2 *x* however, cannot
be performed

BK6xx JAB4 using the By-
pass cable.

BK7xx JA84 [}

* Plugs into card side
of logic chassis.
Others slip over W/W
pins on back (wire-
wrap) side of logic
chassis at locations
shown.

** Pin 1 of P3 corx
to pin 16 of A02




P38 b26
50 OR 60-PIN FLAT
CONNECTOR N AT
0 P 3 J2A
P 34-PIN BLOCK
CONNECTOR °

— J3A

- 75-PIN BLOCK

CONNECTOR

o TO 1/0 CONNECTORS ON DRIVE OR TO A/B CABLE
ADAPTERS IF BK TYPE DRIVE IS USED

o TO 1/0 CONNECTORS ON DUAL- ACCESS
(BK XXX) DRIVES

8U440-1A

Figure 2-1. TB304 and Associated Hardware (Sheet 1)
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SEE NOTE 2 — |

o
P2

(LOCATION Fé
ON LOGIC BOARD)

P

TO JACKS ON HFSV HEAD ALIGNMENT
HEAD ALIGNMENT CARD CARD PLUGS INTO CARD SLOT
INDRIVE LOGIC CHASSIS

(SEE NOTES 1, 2)

(LOCATION FI
ON LOGIC BOARD)

CONNECTS TO LOGIC
CHASSIS OF DRIVE
P104 (SEE NOTE 3)

PLUGS INTO JACK ON CARD IN
R/W CHASSIS OF DRIVE

(SEE NOTES |, 2)
/ NOTES:
I. FOR LOCATION, SEE TABLE 2-2
\ 2. TB304A OR TB304B ONLY
P8 3. FOR LOCATION, SEE TABLE 2-|
FITS OVER W/W PINS FOR
HEAD ALIGNMENT CARD SLOT

IN DRIVE LOGIC CHASSIS

(SEE NOTES 1,2) 8U440-2A

Figure 2~1. TB304 and Associated Hardware (Sheet 2)
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chassis, and connecting the 4-wire head align-

ment cable between the logic chassis and the
appropriate jack in the drive's R/W assembly.
Table 2-2 gives the needed information for

the various SMD series. A pair of test leads
(provided) is then installed between the ba-
nana jacks on the head alignment card and the
null meter on the FTU control panel.

TABLE 2-2. HEAD ALIGNMENT CONNECTIONS (SMD ONLY)
Head Head Alignment Cable
SMD Alignment 5600
Series Card Location
PI04 [000 © P8 9383
BJI5xx A08
Plugs into J104 on Head
BJ7xx A08 Select/Read Amplifier
card in R/W chassis.
BK4xx AQ2 Slips over W/W pins 8A,B
through 11A,B at location
BK5xx A02 reserved for Head Align-
ment card. (See column
BJ4xx Alé6 Plugs into J1 on Read at left.)
Amplifier card in
BK6xx Ale6 location E03 of R/W
chassis.
BK7xx Al6

CONTROLS AND INDICATORS

Except for the power switch and circuit
breaker mounted on the power supply box, and
the sector switches mounted in location A20
on the logic board, all controls and indica-
tors for operation of the TB304 are located
on the control panel (figure 2-2). The con-
trols and indicators are described below,

+5 Vv, -5V
indicators

SERVO OFFSET
switch +

moving from top left to bottom right across

the panel. An asterisk following the switch
or indicator name denotes that it is for use
only with the standard I/0 cables. That is,
the function/indication is not provided when
the I/0 Bypass cable is used in lieu of the

standard A and B cables. Sector switch set-
tings are given in table 2-3.

Indicate that the respective power supply voltages are present.

A 3-position switch with center "off":
Commands the drive to offset the carriage in the positive

direction (toward the spindle).

center

Nominal positioning (no offset).

- Commands the drive to offset the carriage in the negative
direction (away from the spindle).

NOTE

The START/STOP switch must be actuated
to effect any change in offset by the
drive when in Direct mode.

DATA STROBE*

A 3-position switch with center "off":

switch EARLY Moves the drive Read strobes from nominal to an earlier
time with respect to data.
center Drive strobes at nominal timing.
LATE Moves the drive Read strobes from nominal to a later time,
with respect to data.
WRT FLAG* When moved up, this switch causes a Defective Track flag bit to be
switch inserted in Bit 6 of Address Word 1, provided that:
a. WRT-RD SELECT switch is set to WRT FORMAT
b. ACCESS MODE switch is set to DIRECT.
c. Head Select switch (SEQ-MAN) is set to MAN.
2-4 83319600 D
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XTAL/SERVO
switch

MAINT/NRM
switch

SEQ PWR/OFF*
switch

WRT INHIBIT/NRM*
switch

ADDR MK/SECTOR MK*
switch

RPM
switch

TPI
switch

DRIVE
switch

HEADS
switch

BPI
switch

UNIT*
switches

UNIT SEL/REL*
switch

XTAL
SERVO

MAINT

NRM

SEQ PWR

OFF
WRT
INHIBIT

NRM
ADDR MK

SECTOR MK

2400 (Lo)
3600 (Hi)
200 (Lo)

400 (Hi)

5 (Lo)

19 (Hi) }
4000

6000 ‘
8421

A crystal oscillator within the FTU provides a nominal
9.667 MHz clock signal. Used for tester maintenance.

Servo Clock signals from the drive provide the basic
timing for the FTU.

Used to perform maintenance on the FTU without a drive
connected. Provides pseudo Ready and On Cylinder signals
to simulate a drive response.

Normal testing of a drive is done in this position.

In this position, the FTU commands the drive to power
up, provided that:

a. The drive is in the REMOTE mode.

b. Primary power is available at the drive.

c. The drive START switch is ON (indicator lighted).

In this position, the FTU cannot power-up the drive.

. Prevents writing by the drive. Writing is inhibited

even though all other FTU switches are set to perform
a write operation.

Allows a normal Write operation in the drive, provided
that other FTU switches are set to perform a write
operation.

The FTU writes an Address Mark when in the Write Format
mode, or reads the Address Mark in other active positions
of the WRT-RD SELECT switch.

Disables the writing or reading of Address Marks; permits
reading of Sector Marks only.

Set to speed of drive under test.
(Not used in TB304A.)

Must be set to correspond to the number of tracks per
inch of the drive under test.

Preconditions the RPM, TPI, BPI, and HEADS switches on the
FTU panel to the parameters of the drive under test.

Must be set to correspond to the number of heads present
in the drive under test.

Must be set to correspond to the bits-per-inch rating of
the drive under test.

Used to indicate the binary value of the four Unit Select
lines to the drive. This code must match that of the
logic plug in the drive under test.

A 3-position, center-off switch with locking "up" end momentary
"down" positions:

SEL

Center

REL

(locking) Sends a Unit Select Tag to the drive under
test.

Drops the Unit Select Tag to the drive under test.

(momentsry) Sends a Release signal for dual-access
drives. Has no function for single-access drives.
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DISPLAY SELECT
switch

ACCESS MODE
switch
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A 4-position rotary switch that controls the eleven DISPLAY lamps

on the FTU control panel.
shown below.
address will be displayed as long as the FTU is running.

The interpretation of the display is
When the switch is set on READ DATA, the cylinder
The data

pattern read will be displayed if the FTU has stopped because of a
data error, otherwise the display will be zeros.

DISPLAY SELECT SWITCH
POSITION

CYLINDER

r—% DISPLAY - BIT LED's j
O O ONO) (ONONO) ONONG)
o 9 8 7 6 5§ 4 3 2 1 0
- 512 256 128 64 32 16 8 4 2 t

__—HD ERR CNT

O OO0O0

0o 9

0
0
@ w0

- 8 4 2 i - 18
L—— ERROR COUNT —J

ONO

0 9 8 7 6 5 4 3 2 1 (o]

O0O0

CHAR CNT
8192 4096 2048 1024 512 256 128 64 32 6
OO ONONG) OO0 00O
READ DATA 0 9 8 7 6 5 4 3 2 t [o]
- - - 7 6 5 4 3 2 | (o]

READ BITS

A 5-position rotary switch that controls the Seek (access) mode of
the drive under Test:

SEQ REV

SEQ FWD

DIRECT

CONT

RAND

(Sequential Reverse) The drive seeks to the address in
the FTU Cylinder Address switches, sequences down to
zero, and then repeats.

(Sequential Forward) The drive performs a series of in-
cremental seeks, starting with the address that is in

the Cylinder Address register at the start of the opera-
tion.
begins again at address zero.

The drive seeks to the address in the Cylinder Address
switches. Seeking to another address requires changing
the address in the switches and manually initiating
another Seek operation by actuating the START switch.

(Continuous) The drive seeks alternately between the
address in the Cylinder Address switches and that in
the Cylinder Address register (CAR). The contents of
CAR does not change during this operation.

(Random) The drive seeks to random addresses generated
by increasing the count in the CAR during the time that
the drive is not "on cylinder".

When maximum cylinder address is reached, the cycle



WRT-RD SELECT*

switch

ADDR ERROR*
indicator

DATA ERROR?*
indicator

ERROR BYPASS*
switches

RUN
indicator

WRT
indicator

RD
indicator

RTZ/RESET
switch

A 5-position rotary switch that determines the manner in which data

will be exchanged between the FTU and the drive under test:

WRT FORMAT (Write Format) Writes an Address Mark (if selected), the
correct Track Address (HA and CA), and a pre-selected
8~-bit Data Pattern field on each selected track. The
format is as shown in figure 2-3,

WRT (Write) Writes a pre-selected pattern in the Data field
of each selected track, after first verifying the Track
Address.

RD (Read) Verifies the Track Address, then reads the

selected track.

WRTeREAD (Write Then Read) Verifies the Track Address, writes the
Data field on the selected track, then reads the track.
(Operation requires two revolutions.)

OFF Disables all Read/Write functions; restricts the drive
under test to Seek operations only.

Indicates that the address information received from the drive
differs from the address requested, or that an Address Mark is
missing when reading in the Address Mark mode, or that the Address
sync bit was not received from the drive.

Indicates that the 8-bit data pattern received from the drive
differs from the pattern set in the DATA PATTERN switches.

ADDR (Address) If this switch is in the "up" position, it
allows the FTU to continue operating when an Address or S-M
error occurs. In the "down" position, an Address error
will stop the FTU.

DATA If this switch is in the "up" position, it allows the
FTU to continue operating when a Data error occurs. In
the "down" position, a Data error will stop the FTU.

Indicates that the FTU is running or that the RTZ switch (Return
to Zero) is being actuated. Five conditions will turn off the
indicator.

a. Returning the RTZ switch to neutral (but provided that RUN

was not lit before the RTZ operation).

b. A valid (unbypassed) error.

c. Actuating the STOP switch.

d. Actuating the RESET switch

e. If the Ready signal from the drive goes low.

Indicates that the FTU is writing.
Indicates that the FTU is reading.

A 3-position momentray switch with center "off": -
RTZ Clears HAR and CAR; clears the drive's Fault register

and causes the drive to perform a Return-to-Zero seek.

The RUN light on the FTU control panel will be 1lit as

long as this switch is actuated to the RTZ position.

center Neutral position.
RESET Clears the Exrror FF's in the FTU and the drive. This

switch must be actuated after a valid error has occurred
in order to be able to restart the FTU.
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START/STOP
switch

CLK ERROR
indicator

S M ERROR*
indicator

WRT PROTECT*
indicator

UNIT SELD*
indicator

CHAN BUSY*
indicator

SEEK ERROR*
indicator

FAULT*
indicator

ON CYL

indicator

UNIT READY
indicator

DISPLAY
indicators

DATA PATTERN
switches

CYLINDER ADDRESS
switches

FIXED/BOTH
MOVABLE
switch
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A 3-position momentary switch with center "off":

START Generates a pulse that starts the FTU; turns on the RUN
indicator. An existing Error condition must be cleared
by actuating the RESET switch before START will have any
effect.

center Neutral position.

STOP Stops the FTU; extinguishes the RUN indicator.

Indicates that a period of 200 nanoseconds has expired without a
servo clock pulse from the drive under test.

Indicates that an incorrect number of Sector Marks was received
from the drive under test between successive Index Marks.

Indicates the presence of a Write Protect signal from the drive
under test.

Indicates the presence of a Unit Selected signal from the drive
under test.

Indicates the presence of a Channel Busy signal from the drive
under test.

Indicates the presence of a Seek Error signal from the drive
under test.

Indicates the presence of a Fault signal from the drive under test.

Indicates the presence of an On Cylinder signal from the drive under
test, or a pseudo On Cylinder signal generated by the FTU if in
Maintenance mode.

Indicates the presence of a Ready signal. This signal comes from
the drive if the A and B I/0 cables are connected between the drive
and the FTU. If the I/0 Bypass cable is connected, this signal is
present continuously.

Refer to diagram shown for the DISPLAY SELECT switch (page 2-7).

These switches permit setting the repetitive 8-bit Data Pattern
that is written in the Data field of the selected track during a
Write operation. For Read operations, the data read from the track
is compared with these switches to check for the presence of a Read
error. A 1 is indicated when a switch is in the "up" position, a

0 when the switch is "down".

These switches enter the binary value of the cylinder address to
which a Seek is desired. Used in conjunction with the ACCESS MODE
switch described on page 2-7. A 1 is indicated when a switch is
in the "up" position, a 0 when the switch is "down".

This switch is functional only when the DRIVE switch on the FTU panel
is in the "up" ( ) position.

FIXEDC:) The FTU will access only fixed heads in the Sequential access
mode. When in Random access mode, the cylinder address may
not be random because of inconsistencies in clock frequency
and Off Cylinder times.

BOTH() The FTU will access both movable and fixed heads when in

Sequential or Random access modes.

MOVABLE The FTU will access only the movable heads when operating in

Sequential or Random access modes.

() To access all fixed heads, the SEQ/MAN head switch must
be in SEQ.



SEQ/MAN
switch

ADDR ERROR¥*
test point

DATA ERROR*
test point

SECTOR MARK*
test point

INDEX MARK
test point

ON CYL
test point

ADD MARK FOUND
test point

READ DATA*
test point

WRITE DATA
test point

GND
test point

WRITE CLK
test point

READ CLK¥*
test point

WRITE GATE
test point

READ GATE
test point

CYL SELECT
test point

HEAD SELECT
test point

CONTROL SELECT
test point

This switch determines the manner in which the head address is
selected.

SEQ (Sequential) After performing a Write or Read operation the
. FTU increases the count in the Head Address Register by 1 for
each Index Mark or, when in Random, for each access. When
the count is maximum (5 or 19), Head zero is the next head
selected, and the incrementing continues.

MAN (Manual) The FTU will select the head address set in the
Head Address switches.

This test point goes to a logical 0 when an Address Error occurs.
This test point goes to a logical 0 when a Data Error occurs.

This test point goes to a logical 1 when the FTU receives a Sector
Mark signal from the drive under test.

This test point goes to a logical 1 when the FTU receives an Index
Mark signal from the drive under test.

This test point will be a logical 0 when the drive under test is
On Cylinder.

This test point goes to a logical 1 when the FTU receives an Address
Mark Found signal from the drive under test.

This test point reflects the binary value of the serial data bits
being received from the drive under test during a Read operation.
The test point is inoperative during Maintenance mode or when the
I/0 Bypass cable is installed.

This test point reflects the binary value of the serial data bits
being processed by the FTU during a Write operation ("0"=0, "1"=1).
The indication is valid for any Write operation, even though the
I/0 Bypass cable may be connected or the FTU is in the Maintenance
mode. The test point remains a logical 0 during Read operations.

These ten test points reflect the logical value of the Bus Out Bits

(PADY A~Tdrrmmmd Lm thm Arederm v bamt 2da s A a1 o S BT
Ve, GCLIVCICO T TAal QYIVe Unalr oo ViaL o ac A caoac. LCGilaaly,

these bits are present in the FTU's Bus Out multiplexer, and are
available at the test point panel regardless of the operating mode
(including Maintenance mode or I/O Bypass cable connected) of the
TB304. For an interpretation of the specific Bus Out Bits, see
table 3-1.

This test point is a common ground point between the FTU logic
board and the control panel.

This test point reflects the logic level of the 9.667 MHz Write
Clock signal that the FTU sends to the drive under test during any
Write operation.

This test point reflects the logic level of the 9.667 MHz Read Clock
signal received from the drive under test during any Read operation.
A Read Error forces the test point to logical zero.

A logical 1 at this test point indicates the presence of a Write
Gate signal generated by the FTU during any Write operation.

A logical 1 at this test point indicates the presence of a Read
Gate signal generated by the FTU during any Read operation.

This test point goes to a logical 1 when the FTU sends a Cylinder
Select signal (Tag 1) to the drive.

This test point goes to a logical 1 when the FTU sends a Head
Select signal (Tag 2) to the drive.

This test point goes to a logical 1 when the FTU sends a Control
Select signal (Tag 3) to the drive.
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OPERATION
GENERAL

The TB304 is used to pin-point a problem in
the drive, once the nature of that problem
has been defined. Suppose, for example, that
a drive is suspected of intermittent Read
errors. That's the nature of the problem.
The TB304 can be set up to repeatedly write
and read back any chosen data pattern on a
given track, or on the entire pack, or on

any portion of the pack between two selected
cylinders, stopping when an error occurs.

By making several such error-stop passes, and
by using the DISPLAY SELECT switch to identify
the cylinder, head, character count, and the
data pattern read for each error stop, the

CE can create a record of error parameters
that will provide a failure pattern for pin-
pointing the problem.

The character-count display provides an in- 2.
dication of how far from Index the error

occurred. If you suspect a bad spot on the

disk because errors consistently occur for

the same head (track) and cylinder, the char- 3.
acter count can confirm it. If the character
count is random for that situation, suspect
intermittent data failures on the selected

head, rather than a bad spot on the disk.

That is to say, the degree of flexing to
which the head lead is subject at a particu-
lar head/arm location, plus machine vibration,
might cause head/write errors; but they would
most logically be random errors, not occur-
ring at the same spot for every revolution of 5.
the disk. Discriminations between random
errors and honest-to-goodness bad spots are
important when writing the track format on

a new scratch pack, as described under Oper-
ating Procedures.

Data and address errors are the most preva-

Cc. Only the access (Seek) functions of
the drive are to be tested.

d. The drive need not be powered up from
the FTU.

e. Head alignment (but no R/W) of the
drive is to be performed.

For conditions a or b, the A and B I/0
cables from the controller must be dis-
connected from the drive and the I/0
connections made between the drive and
the FTU, via the A and B cables provided
with the tester.

For conditions ¢, 4, or e, the I/O Bypass
cable connection between the FTU and the
drive to be tested will be sufficient.

Of course, any of the five conditions may
be realized by connecting as shown for
conditions a or b.

Take steps to ensure that the system will
not attempt to select the drive while
that drive is being exercised by the FTU.

Remove ac power from the drive and make
the I/0 cable connections as determined
in step 1. Do not reapply ac power to
the drive.

Set the Sector switches on the Field
Test Unit according to table 2-3. The
switches are located on a dual in-line
package located in position A20 on the
FTU logic board.

Set the following drive-oriented switches
to the drive specifications:

lent causes for failure. The TB304 provides
Bypass switches for each of these errors.
This allows the FTU to alternately write and

read a suspected track (or cylinder or pack
area) for an extended period without stopping

when an error of this type appears. After

RPM HEADS
TPI BPI
TABLE 2-3. SETTING SECTOR SWITCHES
No. of Sector Switches
Sectors 1 2 3 4 5 6 7 8
2 ON
4 ON | ON

the test, the Error Count display will show
the number of errors that occurred during the

8 ON [ ON | ON

test period, up to a maximum of 15.

16 ON | ON | ON } ON

32 ON {[ON | ON | ON | ON

PRELIMINARY SET-UP

1. Determine which of the following condi-

tions will be required of the drive to
be tested:

64 ON |[ON | ON | ON | ON | ON
128 ON |ON | ON |[ON | ON | ON | ON
256 ON |ON |ON |ON [ ON | ON | ON [ON

a. The drive is to be tested for Read/
Write, as well as Seek functions.

b. The drive is to be powered up from
the FTU.

OFF POSITION

ON POSITION
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6. Set the following switches as shown for
normal testing:

Switch

Servo Offset
Data Strobe

Position

center (off)
center (normal)

Wrt Flag down (off)
Xtal/Servo SERVO
Maint/Nrm NRM

Wrt Inhibit/Nrm NRM

Addr Mk/Sect Mk ADDR MK

Unit (4 switches) to logical address

of the drive

Addr Error/Bypass

Data Error Bypass

(2 switches) both down (off)

7. 1Install a scratch pack on the drive to
be tested.

8. Turn on the FTU.
9. Apply ac power to the drive.

10. Select the drive by placing the SEL/REL
switch to SEL. The UNIT SELD indicators
should light up, as will the WRT PROT
indicator if the drive under test has the
Write Protect Feature.

11. Power up the drive. The WRT PROT lamp,
if on, will go out when the drive is up
to speed. The UNIT READY lamp will light
up when the heads are loaded.

12. Actuate the RTZ switch,
switch on the FTU panel.

then the RESET

The drive is now ready for exercising.
It has performed a Seek to cylinder zero
and has selected head zero. The remain-
ing switches on the FTU panel may now be
set for the desired function and operat-
ing modes, as illustrated in Operating
Procedures.

OPERATING PROCEDURES

The first five of the procedures described
below embody every access, read/write, and
head-select mode provided by the TB304.
Procedure 6 checks the data error logic and
Procedure 7 describes the use of the head
alignment card.

Procedure 1: Continuous Seek, no R/W

(Perform alternate Seeks between the cylinder
address in the CAR and the address set in the
CYLINDER ADDRESS switches.)

1. Assure that the FTU switches are positioned
as described in the Preliminary Set-up
procedure. In addition, position the fol-
lowing switches as shown:

Switch Position
Display Select CYLINDER
Wrt-Rd Select OFF

2. Set the CYLINDER ADDRESS switches to the
value of one of the cylinder address to
which the drive will seek. (For illustra-
tions, choose CA 8.)

3. Set the ACCESS MODE switch to DIRECT.

4., Momentarily actuate the START switch.
When the ON CYL indicator is 1lit, move
the switch momentarily to STOP. Address
8 is now in the CAR, and will be displayed
on the panel.

5. Set the CYLINDER ADDRESS switches to the
value of the second cylinder address.
(For illustration, choose CAl6.)

6. Set the ACCESS MODE switch to CONT.

7. Actuate START.
The drive will perform alternate Seeks
between addresses 8 and 16. The ON CYL
indicator will blink rapidly as the heads
move on and off cylinder. The Cylinder
Address display lights will alternate be-
tween 8 and 16.

8. Stop the FTU.

9. Actuate RTZ.

10. Start the FTU.
The tone of the drive will change as it
now seeks between cylinders 0 and 16.
Observe the display.

11. To stop the operation, actuate either STOP
or RESET.

Procedure 2: Random Seek, no R/W

1. Maintain the Preliminary Set-up switch

positions. 1In addition, set the following
switches as shown:

Switch Position
Display Select CYLINDER
Wrt-Rd Select OFF
Access Mode RAND

2. Actuate START.

3. Assure that cylinders are being selected
randomly by observing the changing pattern
on the display lamps.

4. Stop the FTU by actuating STOP or RESET.
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NOTE 5. After all tracks have been written, stop l
the FTU. (Writing will begin again at
cylinder zero, so the actual stopping

point is immaterial.)

Procedure 3 through 6, following,
require that the A and B I/0O cables
he connected between the FTU and
the drive under test.

Procedure 4: Read

This operation tests the entire data pack for
errors, using the Sequential Reverse Access
mode.

Procedure 3: Write Format

This procedure is used to write a prescribed
format on every track of the disk pack. The
next procedure, Read, determines whether any
of the tracks so written contain errors. The
final procedure, Write Flag, shows how to
select a single track, write a "defective

1. Set the following switches as shown. All
others should remain as given for the

Write Format procedure.

track" flag bit on that track, and check to Switch Position
ensure that the flag bit was indeed written. Dis
. . . - play Select CYLINDER
The track format is shown in figure 2-3. Access Mode SEQ REV
1. Maintain the switch positions as given in Wrt-Rd Select RD
the Preliminary Set-up procedure. In ad- 2. Set the CYLINDER ADDRESS switches to the
g;g;g?' set the following switches as maximum cylinder address of the drive
) under test.
Switch Position 3. Actuate START,
Display Select READ DATA
Access Mode SEQ FWD Reading will begin at maximum cylinder,
Wrt-Rd Select WRT FORMAT head zero. Should an error occur, the
Cylinder Address (8) all down (off) RUN light will go out and the panel lamps
Seg/Man SEQ will display the type of error, as well
Head Address (6) all down (off) as the cylinder that was being read when
Data Pattern (8) anything but "all the error occurred. Follow steps 4 and 5
zeros" for each separate error stop. If no er-
rors, skip to step 6.
2. Move RTZ/RESET switch to RESET, then to
RTZ. 4. Record the error parameters, moving the
DISPLAY SELECT switch as needed.
3. Actuate START. -
NOTE
Observe the progression of the display
lights as the drive moves away from cyl- It is not necessary to record the
inder zero. (With the DISPLAY SELECT ERROR COUNT. This will remain at
switch set to READ DATA, the cylinder count 1 for any stop-on-error op-
address is displayed while the FTU is eration.
running.)
5. After the error parameters have been re-
4. If an error stop occurs, remove the cause corded, actuate RESET to clear the error
of the error by proceeding as indicated indication in the FTU, then actuate START
in the Trouble Analysis decision logic to continue reading.
table on page 2-17. (Data errors will
not occur during WRT FORMAT.) Then pro- 6. When the FTU begins reading again at the

ceed as follows:

a. Actuate RESET
cation in the

to clear the error indi-
FTU.

b. Actuate START. This rewrites the track
that was selected when the error occur-
red, then continues the Write Format
operation.

c. Do not actuate RTZ. To do so would
cause the operation to begin anew at
cylinder zero, head zero.

83319600 D

maximum cylinder address, actuate STOP to
halt the FTU.

Procedure 5: Write Flag

The above Read procedure allows for reading
each track of the scratch pack but one time.
A single read may well produce random errors
that in an on-line environment would be elim-
inated by the system's error-recovery program.
Before flagging a track as bad -- that is, as
one that continually produces errors that are



ADDRESS ADDRESS

MARK FIELD
q Jf}f
HOME
ADDRESS INDEX
PROTECT ZEROS| | ZEROS 1 ZEROS DATA FIELD GAP
GAP \ IL
- dd
\ N
A / \
/ M| oata worD | DATA WORD 2
| ADDRESS WORD | | ADDRESS WORD 2 | ADDRESS WORD 3 | —
ll 6[(5(/4|3|2|1]0]7|6]5]|4]3]2]|1]|0 ?
hioﬁ????o??ﬂ????ﬂﬂ?ﬁ?ﬁ%% '
| AN v /
h 7 e Vv / " 8-BIT DATA PATTERN
HEAD CYLINDER O INDICATES IS REPEATED FOR THE
ADDRESS ADDRESS UNUSED BIT ENTIRE DATA FIELD,
EXCEPT THAT BIT 7 OF
WORD | IS A SYNC BIT
WRITE FLAG BIT DATA SYNC BIT
ADDRESS SYNC BIT 8U 434A
Figure 2-3, Track Format
not recoverable -- it is best to WRTeRD the 5. Actuate START.

track several times. If the error persists,
the Trouble Analysis procedure (see Procedure
7) should be executed in an effort to recover
the error. Only after both of these attempts
have failed, should the track be flagged.

This procedure writes a "defective track"
flag bit in Bit 6 of Address Word 1 (see
tigure 2-3).

1. Set the following FTU switches as indi-

cated. Other switches should remain as
shown for the Preliminary Set-up proce-
dure.
Switch Position
Wrt Flag up (on)
Display Select READ DATA
Access Mode DIRECT
Wrt-Rd Select WRT FORMAT

Data Pattern (8) as set when the
track was most re-
cently written.

to select the track

to be flagged

Cylinder Address (11)
Head Address (6)

Seg-Man MAN
2. Actuate RESET, then START.

Drive will seek to the selected track.
3. When ON CYL light comes on, wait about

1/2 second and then actuate STOP.

4. Set WRT-RD SELECT switch to RD.

The "defective track" flag bit will pro-
hibit reading the track. The ADDRESS
ERROR and DATA ERROR lights should not
light up.

6. Actuate STOP.

Repeat steps 1 through 6 for each track
to be flagged as defective.

NOTE

The WRT FLAG switch must be turned
off before reading a track that
has not been written as defective,
otherwise an address error will
occur.

Procedure 6: Check Data-Error Logic

This procedure assures the operator that
data errors will be recognized by the FTU.
It is used when the FTU is exercising a
drive in any situation where data errors are
expected -- an intermittent Read failure,
for example -~ but none occur. It assumes
that the procedure in question is still run-
ning and that the scratch pack therefore has
a data field written on the tracks being
tested.

1. Stop the FTU.
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2. Set the following FTU switches as indi-

cated:

Switch Position
Wrt-Rd Select Rb
Data Error Bypass down (off)

Data Pattern Choose any one switch
and move it to the
opposite position.

(Move just one!)

All other switches must remain as they
were at the start of the procedure being
questioned.

3. Start the FTU.

The FTU should stop with the DATA ERROR
indicator 1lit.

4. Actuate RESET to cleax the error indica-
tion.

5. Set the DATA ERROR BYPASS switch up (on).
6. Actuate START.

The FTU should run without stopping on
an error, but the Rd/Wrt Error counter
will count the errors (up to 15).

7. Stop the FTU. Return all switches used
during this procedure to the state they
were in at the start of the procedure
being gquestioned.

Procedure Z+ Trouble Analysis

Table 2-4 is a decision logic table (DLT).
It shows the procedures the operator should
take to eliminate any error that might occur
when using the FTU to exercise a drive. Ad-
dress and Data errors will, of course, occur
only during one of the Read or Write modes.
Others may occur for either Read/Write or
Access Only (no R/W) modes. It should be
noted that a Sector Mark error is not in-
dicated if the Address Error Bypass switch
is active.

Basically, the DLT deals with attempts either
to eliminate or to recover data and address
errors before writing a "defective track"
flag on the track in error. This involves
trying various Offset and Data Strobe switch
combinations.

The DLT is divided into four quadrants. Each
test condition (shown in the upper left quad-
rant) is reduced to a Yes (Y) or No (N) re-
sult, as indicated in numbered columns of

the upper right quadrant, two columns being
allotted for each test condition. The two
lower quadrants deal with recommended actions.

To determine what actions (if any) should be
executed for a given test result, follow the
selected column down to the number "1" (first
recommended action) in the lower right quad-
rant. The specific action to be taken is
then located by following across to the lower
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left (Actions) quadrant. After Action 1 has
been taken, repeat the test that gave rise
to the error condition. If the error per-
sists, perform Action 2, test again, and so
on. An "X" in the lower right quadrant in-
dicates a "no error" or a "problem solved"
situation, and requires no further remedial
action.

Columns 9 through 19 (sheets 2 and 3 of table
2-4) define the sequential tests that were
alluded to in the second paragraph of this
procedure, and which should be made in an
attempt to recover any data error. Note that
the last Action item in any of these "yes"
(even-numbered) columns instructs the opera-
tor to set up the next condition, or test,
for re-reading the track in error. When the
last of these sequential tests has failed to
recover the data, then and only then should
the Write Flag procedure be carried out as
indicated by Action 3 of column 19.

Procedure 8: Using the Head Alignment Card *

This procedure describes the use of the type
HFSV Head Alignment card and the null meter
on the FTU control panel to perform R/W- and/
or servo-head alignment on the SMD under test.
The procedure may be implemented using either
the A and B cables or the I/O Bypass cable.
The cabling involved is seen in figure 2-1,
and table 2-2 gives specific connection in-
formation. The switches and indicators on
the HFSV card are shown in figure 2-4.

This procedure assumes that the I/O connec-
tions between the drive and the FTU have
already been made as described in the Instal-
lation portion of this manual. The installa-
tion and cabling of the Head Alignment card,
as detailed in table 2-2, must be made with
ac power removed from the drive and the FTU.

1. Install the proper CE pack on the drive
to be tested.

2. Install the HFSV card in the drive's
logic chassis at the location specified
in table 2-2 for the type of drive under
test.

3. Install the Head Alignment cable between
the drive's logic chassis and the jack
on the card in the R/W chassis, as spec-
ified in table 2-2. Note that P104 is
keyed so that it will fit on the R/W
card only one way.

4. Connect the test leads, provided with
the FTU, between the HFSV card and the
null meter on the FTU panel. Observe
polarity.

5. Set the WRT INHIBIT/NRM switch on the
FTU to WRT INHIBIT.

6. Apply ac power to the drive. The POWER
lamp on the HFSV card should light up.

* TB304A/B only.



10.

® 2-16

Power-up the drive.

Assure that S3 on the HFSV card is set
to X1 (no attenuation of output), and
that S2 is set as required for the first
head, Servo (S) or Data (RW), to be
checked for alignment.

Turn on the FTU.

If the drive under test has the Write
Protect feature, the WRT PROT light on
the FTU Panel will be lit.

When the drive is up to speed and the
READY light on the FTU panel is lit,
actuate RESET, then RTZ.

Carry on as detailed by the head alignment
procedure in the maintenance manual for the
drive under test. When the heads have been
aligned, remove the CE pack from the drive.
Install the scratch pack if further tests
are to be conducted using the FTU.

Installing the Head Alignment card automati-
cally "write protects" the drive. (This is
true even if the drive does not have the
Write Protect feature, which merely allows
Write Protect to be implemented from the
drive's operator panel, and in addition pro-
vides the Write Protect signal in the I/O
lines.) Therefore, if Write, Write then
Read, or Write Format operations are to be
conducted, the HFSV card must first be re-
moved from the drive.
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TABLE 2-4. TROUBLE ANALYSIS, SHEET 1 OF 3

Assume:
1. A & B I/0 cables connected between drive and FTU.
2. Power applied to FTU and drive.
3. %5V indicators on FTU panel are 1lit.
4. DATA/ADDRESS BYPASS switches OFF.
5. FTU set to READ track format.
6. READ indicator comes on when START switch (on FTU
panel) is actuated.

Conditions: 1 2 3 4 5 6 7
Seek error. N Y = - - - =
Clock error in SERVO position. N - Y - - - -
Clock error in XTAL position. - - - N Y - -
Sector Mark error N - - - - Y -
Drive Fault N - - - - - Y

i . N NNNNNNaaaaaa RN

Actions: A A A .
Go to sheet 2 Conditions. 1 - - - - - -
Actuate RESET, RTZ, START - 1 - - - - -
Refer to drive maintenance manual - 2 - - - 4 1
Set XTAL-SERVO switch to XTAL; Actuate RESET, START - - 1 - - - -
Check TP5 (WRITECLK) on FTU panel. - - - - 1 - -
Refer to FTU diagrams. - - - - 2 3 -
Check B-cable for Servo Clk signal. Troubleshoot I B B Y _ _ _
discontinuity in drive, cable, FTU.
Check that sector switches in FTU and drive are _ B _ _ _ 1 _
set correctly
Check TPl (SECTOR MK) on FTU panel. - - - - - 2 -

UPPER LEFT QUADRANT: Assumptions needed for tests, as well as the test conditions.

UPPER RIGHT QUADRANT: Results of the test. N = No; Y = Yes; - = don't care.

LOWER LEFT QUADRANT: Actions to be taken for each test result.

LOWER RIGHT QUADRANT: Numbers show sequence of actions for the test results in a
given column. After each Action, the test is repeated and, if

needed, the next Action is taken.
X = a "no error" or "problem solved" situation.
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TABLE 2-4. (CONT'D) TROUBLE ANALYSIS, SHEET 2 OF 3

Conditions (cont'Qd): 1(8{910]11}12{13]14}15|16}17|18]19
Address error NlY|-|-|-1-]-{-|-1-|-1-1-
Data error, OFFSET and DATA STROBE Nl=-lyl=l=-d-l-1-1-1-]-1-1-
switches in center-off position
Data error on WRTeRD retry -!l-|-|INJY{-|- -l=-1-1-1-
Data error, OFFSET switch in + (FWD) position -|=-]l-l-|-|N]|Y -l=-1=-1-1-

Data error, OFFSET switch in - (REV) position -{=-1=-1-1-1-1-
Data error, DATA STROBE switch set EARLY -|l=-1-|=-1-1-1-
Data error, DATA STROBE switch set LATE -i=-!1=-!=-1-1-1-

= M

Track was read without error X |-

|///fIIZII
7

7/

%

Perform WRT FORMAT for track in error; READ

re-written track. S I Ml il Ell Bl Bl H i Bl Bl (il B
Perform WRT®RD retry as follows:
(Set FTU switches as indicated below)
WRT-RD SELECT to WRTeRD
ACCESS MODE to DIRECT SO (U I N R R N IO IO R R IO
SEQ/MAN to MAN
HD ADRS to select
CYL ADRS failing track
I Actuate START; check for conditions 10 or 11
5zizse2agangonstrated its ability to o= x = 0xl=Ixt-1xl-1x1-
Unrecoverable error. Perform WRT FLAG ol ===l =-01=-1=-1=J-1=-1-1-

procedure for track in error.
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TABLE 2-4. (CONT'D) TROUBLE ANALYSIS,

SHEET 3 OF 3

Actions (cont'd)

11

12113

14|15|16

17

18

19

Set OFFSET switch to + (FWD) position; READ
track in error.

C) Check Bit 2 TP on FTU panel; if missing,
refer to FTU Diagrams.

@ check BOB2 in drive; if missing, check I/0
cable and Fwd Offset logic in drive.

Set OFFSET switch to - (REV) position; READ
track in error.

(@ check Bit 3 TP on FTU panel; if missing,
refer to FTU Diagrams.

C) Check BOB3 in drive; if missing, check I/0
cable and Rev Offset logic in drive.

Return OFFSET switch to center-off; set DATA
STROBE switch to EARLY. READ track in error

C) Check Bit 7 TP on FTU panel; if missing,
refer to FTU Diagrams.

C) Check BOB7 in drive; if missing, check I/O
cable and Early Strobe logic in drive.

Set DATA STROBE switch to LATE; READ track
in error.

C) Check Bit 8 TP on FTU panel; if missing,
refer to FTU Diagrams

(@ Check BOB8 in drive; if missing, check I/O
cable and Late Strobe logic in drive.

Unrecoverable error. Perform WRT FLAG
procedure for track in error.

conditions.

C) When checking for the presence of these bits, the DATA ERROR
must be on ("up" position). This allows reading to continue in the
an error. The switch should be off ("down" position) when checking

BYPASS

switch
event of
for the
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POWER

INPUT

BAD TRK

MODE

2-20

Lit when power is applied
to the card.

When 1lit, indicates that
input signals are too low
for HFSV to operate.

When 1lit, indicates a short
duration loss of input. A
one-shot keeps the LED lit
for at least 4 seconds.

The lamp will light when Sl
is toggled.

Lit when S2 is in the S
(Servo) position or when
83 is set to X.1l. When
either of these conditions
exists, read/write head
alignment error cannot be
measured.

s1

S2

S3

O POWER
INPUT
INDICATORS C)
O BAD TRK
O wmopE
P e
:4: S @
‘N Ez
|8
S w
/0—1 s2 2
RW o
(&)
] - 2
o | S3 14
X1 :g
— METER + READ SIG
o? oX oY
8U430
Figure 2-4. Head Alignment Card
Indicators Switches

Changes the polarity of the align-
ment signal to the null meter.

P = positive, N = negative. Alge-
braically subtract P from N to
determine alignment error:

P =+30 mV, N = -40 mV; Error = 70
mv.

"s" position selects Servo head as
input to HFSV. "RW" position se-
lects a data head as input to HFSV.

Changes sensitivity of HFSV. "Xel"
position attenuates card output by
a factor of 10, and alignment error
cannot be accurately measured. "X1"
position does not attenuate HFSV
output; alignment error can be
accurately measured.
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THEORY OF OPERATION 3

INTRODUCTION

The major portion of this section consists of
flowcharts that describe the logic sequencing
of each access and read/write mode. In the
flowcharts, 3-digit numbers above each symbol
show the cross-reference number in the Dia-
grams section where the element named within
the symbol may be found. When it is helpful
to show these references in the supporting
text, the cross-reference number is preceded
by the letters CR, and the entire reference
enclosed in parentheses. Thus, (CR 117)

refers to the diagram that has 117 in the
CROSS REF NO rectangle of the title block.

A functional block diagram of the FTU logic
circuits is presented in figure 3-1.

1/0O LINES

Table 3~1 defines the I/O signals on the A
and B cables. An asterisk after a signal
name means that the signal is also present
in the I/O Bypass cable.

TABLE 3-1. I/O LINES

Signal Name

Function

"A" CABLE (TO DRIVE)

Tag Bus Lines

Bit 0%*

Bit 1*

Bit 2*

Bit 3%

Bit 4%*

Bit 5%

Bit 6*

Bit 7%

Bus Out Lines

Four lines that define the operation to be performed by the drive.
The Unit Select Tag gates the four Unit Select lines to the drive.
Tag 1 gates the cylinder address and initiates the seek. Tag 2
gates the head address. Tag 3 is the control select that gates
the function to be performed.

Tag 1* Tag 2% Tag 3%

1 1 Write Gate - Enables write circuits in drive,

unless drive is write protected.
Read Gate - Enables read circuits in drive.

Servo Offset Plus - Offsets the actuator from
the nominal on cylinder position toward the
spindle.

Servo Offset Minus - Offsets the actuator from
the nominal on cylinder position away from the
spindle.

16 16 Fault Clear - Pulse to clear the Fault Summary
flip-flop in the drive.

Address Mark Enable - When combined with a Write
Gate, Address Mark is written. When combined
with a Read Gate, an Address Mark search is
initiated.

64 - RTZ - Pulse that causes the drive actuator to
seek to track zero.

128 - Data Strobe Early - Enables the drive's PLO
data separator to strobe the data at a time
earlier than optimum.

Table continued on next page
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TABLE 3-1. 1I/0 LINES (Contd)
Signal Name Function
"A" CABLE (TO DRIVE)
Bus Out Lines Tag 1 Tag 2 Tag 3
Bit 8* 256 - Data Strobe Late - Enables the drive's PLO
data separator to strobe the data at a time
later than optimum.
Bit 9* 512 - Release - Pulse sent to drive to clear

Unit Select Lines

Sequence Power

the Channel Reserved flip-flop.
only to dual-access drives.

Applicable
Four lines used to select the drive. The binary code on the lines
must match the code on the logic plug in the drive.

Allows the FTU to power up the drive if the drive is in Remote
mode.

"A" CABLE (FROM DRIVE)

Sector Mark(3

Fault
Seek Error

On Cylinder*

Index* @

Unit Ready

Open Cable Detector

Address Mark Found*

Write Protected

Signal derived from the servo track. The FTU will check a maximum

of 128 sector marks per revolution.

Indicates that one or more of these faults exist in the drive:
DC power fault, head select fault, write fault, write or read
while off cylinder, and Write Gate during a Read operation.

Indicates that the unit was unable to complete a move within 500
ms, or that carriage has moved to a position outside recording
field.

Indicates that the servo has positioned the heads over a data
track.

Provides a point of reference to begin R/W operations after On
Cylinder has been detected.

Indicates that selected unit is up to speed, heads are loaded,
and no fault exists.

Inhibits Unit Selection and any unwanted command such as Write
Gate when "A" cable is disconnected or controller power is lost.

Indicates that an Address Mark has been found.

Indicates that the drive is in the Write Protect state if the
drive has the Write Protect option.

"B" CABLE (TO DRIVE)

Write Data

Write Clock

Carries NRZ data to be recorded on disk pack.

Transmits the Write Clock signal.

"B" CABLE (FROM DRIVE)

Servo Clock*

Read Data

Phase-locked 9.677 MHz clock generated from the servo track
dibits.

Carries NRZ data recovered from the disk pack.

Table continued on next page
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TABLE 3-1. I/O LINES (Contd)

Signal Name

Function

"B" CABLE (FROM DRIVE)

Read Clock
Seek End

Unit Selected

Signal that is synchronous with the detected NRZ data.
Seek End indicates that a Seek operation has terminated.
When the four unit select bit lines compare with the logic plug

on the control panel, and when the unit select line is true,
then the Unit Selected line is true.

Indicates that the signal is also carried by the I/O Bypass
cable.

In some drives, this signal is in the B-cable instead of the
A-cable.
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SALIENT LOGIC ELEMENTS

Table 3-2 describes the purpose of flip-flops
and registers that may not be obvious at
first glance, or that are. not explained else-

TABLE 3-2.

where in the test. The table is arranged by
CR number for convenience when using the
logic diagrams.

SALIENT LOGIC ELEMENTS

CR. No.

Element

Purpose

102

103

103

105

106

107

108

108

Last Access FF

Alternate FF

Clocked Not On
Cyl FF

Sel Fixed HA FF

Hd Adrs Compar-
ator

Offset Mode FF

Not Offset I FF

Not Offset II FF

Wrt Then RdA FF

Last R4A/Wrt FF

R4A/Wrt Enable FF

Rd Adrs Enable FF

Sets to indicate that a R/W operation is to follow the Seek
operation now being performed.

Used during Continuous seeks to determine whether the CAR
or the Cylinder Address switches will serve as input to the
drive via the Cylinder Address mux.

Enables incrementing of cyl address during Random mode.
Cleared by On Cyl Detected signal to hald incrementing.

Set whenever Fixed Heads AND MMD are selected from FTU
panel. Cleared when either SMD or MOVABLE switch positions
are selected. Toggled by + Clr Cyl signal. (See Fixed Head
Operation.)

Compares current head address (in HAR) with maximum head
address for drive under test, depending upon position of
panel switches as shown below.

HEADS

FIXED/BOTH/MOVABLE DRIVE Max Hd No

MOV/BOTH e
MOV/BOTH e
not applicable
not applicable
FIXED e

(LO) 1
(HI) 3
5 4
19 18
() X 3 (See Fixed Head
Operation.)

Indicates Fwd or Rev (+,-) offset during Offset Operations.

Set when FTU is stopped, or if Offset is not in effect.
Cleared at T3, or at the end of Or Cylinder Lockout delay
if Offset is programmed.

Set at T3, cleared for Offset operation or during Mainten-
ance mode.

A forced clear is maintained on this FF except for WRTeRD or
Offset operations. When the clear is released, the FF is
toggled by each IM.* This means that reading is done on
every second disk revolution, and that a new head won't be
selected until the second revolution (Read phase of WRTeRD)
has been completed.

Set is a R/W operation is not to follow a Seek sequence, or
if the current R/W is using the highest-numbered head, or if
Manual head select mode is active, or if in the Random mode
with Sequential head selection. Also set for an error.

of ON CYL if
Cleared by
last before

Set by the Index Mark following the appearance
a R/W operation is to follow the Seek sequence.
Index Mark if the current R/W operation is the
seeking to a new cylinder (Last Rd/Wrt FF set).

Set at Index time for all R/W operations except Write Format
to allow the FTU to sense the sync bit at the start of the
address field and to read the address field. Cleared after
the address field has been read (or at Index time for a
Write Format sequence).

* Index

Mark

(Table continued on next page)
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TABLE 3-2.

SALIENT LOGIC ELEMENTS (Contd)

CR. No.

Element

Purpose

109

110

110

111

112

112

113

Write Start FF

Rd Start FF

Rd Sync Start FF

Wrt Sync Start FF

Sync Check FF

Wrt Gate Signal

Read Gate Signal

Rd Compare
Enable Signal

Wrt Sync/Found
Sync FF

Write AM FF

Search AM FF

Adrs Not
Complete FF

Not End Adrs
Field FF

Word Cntr

Read Word Cnt
Increment FF

Word Mux

Enables the writing of Address Mark (AM) during a Write For-
mat sequence. Allows writing the data field during Write
(including Write Format) operations. Enables the setting of
the Rd Start FF.

Enables reading the AM for all R/W operations except Write
Format. Enables the setting of the Rd Sync Start FF.

Enables sensing the sync bits and comparing the words for
both address and data fields.

Enables writing the data sync bit and data for a Write
sequence, or writing the address/data sync bits and the
address/data fields for a Write Format sequence.

Cleared by the setting of Rd Sync Start FF, set when the
address (or data) sync bit has been detected. If not set,
the FF causes an Address (or Data) Error.

Raises the Write Gate line to the drive (CR 120) via TAG 3
(control select).

Raises the Read Gate line to the drive.

Permits comparing the address and data fields against the
contents—of the Word Mux (g.v.).

Set when either sync bit has been written (Write) or
detected (Read). When set for either sync bit, enables the
bit Counter.

Set during Write Format (only) to write the AM if the
Address Mark switch is active. Gates the Address Mark
Enable signal to the drive (CR 120) wvia TAG 3.

Set during all R/W operations except Write Format to
initiate a search for address mark (Addr Mk Enable) when
Read Gate signal is true and the Address Mark switch is
active.

Set by Index Mark Gated (IM AND no error).
of Address field.

Cleared at end

Set early on in the R/W cycle, this FF is cleared by the
clearing of Adrs Not Complete FF to indicate the end of the
Adress field. When cleared, it causes the Read and Write
Reset signals that clear the R/W control FFs on CR 109.

Active for the address field only to gate Address Words 1,
2, and 3 to the Word Mux. At end of address field, the
counter sits at the count of 3 until cleared by IM Gated.
That count permits the data words to be written or compared,
depending upon whether Rd Gate or Wrt Gate is active.

Set when - Bit Cnt 4 goes high (at Bit Count 0) if R4 Gate
is true. Prevents incrementing the Word Counter when the
Bit Counter is loaded with 7 (Bit Cnt 4 high) upon the de-
tection of the sync bit. (Refer to C.R. 11l1.)

Controlled by the Word Cntr (WC). Determines what is
transferred to the Pattern register (g.v.) during Write
operations or to the Word Comparator (q.v.) during Read
operations:

(Table continued on next page)
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TABLE 3-2. SALIENT LOGIC ELEMENTS (Contd)

CR. No.

Element

Purpose

114

114

115

120

Data Sync Bit FF

Pattern Reg.

NRZ Write
Data FF

Word Comparator

Bus Out Mux

WC= | 0 1 2 3 |

Gates Cyl Data
contents HAR Addrx not Pattern
of Mux used Sw.

Addr{ Addr Addr Data
Wd 1] wd 2 wd 3 Wds

Set by IM Gated, but has no effect until WC=3. Causes

Bit 7 of Data Word 1 to be a 1, regardless of the value
of the Bit 7 Data Pattern switch. (Bit 7 of Data Word

1 is the Data Sync bit.) The next Increment Word Count
signal finds the FF's CD input low, and clears the FF.

This ensures that the true value of the Bit 7 Data Pat-
tern switch will be transferred to the Word Mux for all
words after Data Word 1.

An 8-bit shift register with parallel and serial inputs
and outputs, as follows:

Write: Parallel inputs (from Word Mux), serial output
(to NRZ Write Data FF).

Read: Serial input (from drive), parallel outputs
(to Word Comparator).

When cleared, will send zeros to the drive if Write
Gate is high, thereby causing the drive to write the
zero fields (see track format, figure 2-3). When the
preclear (reset) input goes high, the FF is clocked
by Clock Data pulses (servo clock signals from the
drive) and either sets or clears, depending upon the
state of the serial output stage in the Pattern reg-
ister.

Active only during Read operation. Compares the
serial information received form the drive, as seen
in the Pattern register, against the Address or Data
words, depending upon the input presented to the Word
Mux. A faulty compare will cause the + Compare line
to go low. If the Defective Track flag bit is pre-
sent in the Address field, the Wrt Flag Detected FF
will set, setting the Defective Sector FF to force

+ Compare high for that track. When not actually
comparing, + Compare is held high (Rd Compare Enable
is low) to avoid irrelevant data/address error indi-
cations,

Delivers TAG information to the drive via the A-cable
transmitters (CR 123, 124) or the I/0 Bypass cable
(CR 403):

Input Selected | 0 | 1 | 2 l 3 I

Output (TAG 1) (TAG 2) (TAG 3)
Cyl Head Control
Addr Addr Select

Not
Used
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ACCESS (SEEK) MODES
GENERAL

A Seek operation begins by setting the Access
Enable FF (CR 102). This is done manually by
actuating the START switch to provide the
Start Access signal, or automatically by the
FTU logic when the read/write sequence (if
any) for the previous Seek operation has

been completed.

Four elements provide the timing for the
access modes.

1. Servo Clock Counter (CR 118). A hexa-
decimal counter that counts the servo
pulses from the disk (repetition rate
= 9.667 MHz). It is basically a Divide
by 8 or Divide by 12 counter, controlled
by the speed of the drive under test.
For 2400 rev/min drives, the counter
divides by 8; for 3600 rev/min drives,
it divides by 12.

Character Counter (CR 118). A 1l5-stage
counter that is loaded with the count
of 1 for each index mark (disk revolu-
tion), providing an error. has not oc-
curred during the preceding revolution.
When an error appears the counter is
disabled, allowing the character count
at the time of the error to be dis-
played.

Access Timing Counter (CR 103). A hexa-
decimal counter that is operational
whenever a Seek is to be performed. The
counter advances each time bit 21 of

the Character Counter goes from high to
low.

Access Timing Decoder (CR 103). This
decimal decoder provides T-pulses (TO
through T7) from the encoded outputs

of the Access Timing Counter. Table
3-3 describes how the T-pulses are used
by the FTU.

TABLE 3-3. ACCESS TIMING FUNCTIONS
C.R. Operational
Count | No. Function Provided During
TO 120 1. Raises Tag 2 (Head Select) to drive so as to transmit All R/W
head address during any access sequence.
120 2. Pseudo TO that transmits contents of HAR to drive for All R/W
each R/W disk revolution after the first (ON CYL)
revolution.
T1 104 1. Loads Cyl Addr Reg with contents of Cyl Addr switches Seqg Rev seek
if CAR=0.
104 2. Increments CAR. Seq Fwd or
Random seek
103 3. Toggles Alternate FF. Continuous seek
T2 104 1. Load CAR with contents of Cyl Addr switches. Direct seek
106 2. Clear HAR unless Manual Hd Sel mode. All R/W
T2.5 105 3. Load Cyl Addr Mux with contents of CAR. All seeks
106 4. Decrease count in CAR (trailing edge) Seq Rev seek
T3 123 1. Gate Cyl Addr to drive (Tag 1) All seeks
107 2. Set Not Offset II FF Seek with Offset
102 3. Set Last Access FF if R/W follows. All seeks
107 4. Clear Not Offset I FF Seek without
Offset
T4 106 1. Load HAR with contents of head address switches All R/W
if in Manual head select mode.
T5
6 Not Used
T7 102 Clear Access Enable FF All seeks
(See Seek flowcharts for specific actions that
occur between T7 and the start of a R/W operation.)
107 Clear Not Offset II FF to initiate On Cylinder Delay Maintenance Mode
3-8 83319600 C



SEQUENTIAL REVERSE (SEQ REV) SEEK

Figure 3-2 shows the Sequéntial Reverse Seek
flowchart.

After setting all switches for the desired
operation, RTZ must be actuated in order to
clear the Cylinder Address Register (CAR) so
that the contents of the Cylinder Address
switches can be loaded into CAR at Tl of each
"first seek" excursion of the Access Timing
Counter. The Cylinder Address switches must
contain a valid address for the device being
tested or a Seek error will result.

For Sequential Reverse seeks, CAR counts down;
for other operations (except Direct Seek),

it counts up. An On Cylinder signal is re-
turned by the drive after T7. Any error will
reset the Run FF and Start Access delay (one-
shot) to prevent further seeks.

When doing seeks only (no intervening R/W
operations), Access Enable is cleared at T7,
but is set again as soon as the T7 pulse
disappears. (See the -T7 input to the 4~way
NAND controlling the clock input to Access
Enable -- cross reference 102), This permits
uninterrupted seeks until a Stop, Reset, or
Error condition occurs.

83319600

For any R/W operation, the Last Access FF is
set at T3. This says that a R/W operation
must be completed before another seek opera-
tion can be initiated. A R/W operation begins
by setting the Rd/Wrt Enable FF as soon as an
Index Mark is detected after the drive is On
Cylinder. The 1leading edge of Index Mark
then forces a pseudo TO pulse that gates the
contents of HAR (head address register) to
the drive. The leading edge of each succeed-
ing index mark increases the count in HAR
(except for Manual head selection, shown
below), and the trailing edge gates the ad-
dress.

When HAR reaches maximum, the Last Rd/Wrt FF
is set. This clears the Rd/Wrt Enable FF at
the end of the current R/W cycle, which is
signalled by the next appearance of Index
Mark. With the Last Access FF cleared, as

it was at the start of the R/W operation, and
provided that no error stops have occurred,
Access Enable again sets to initiate another
seek.

For manual head selection mode, the Last R4/
Wrt FF remains set. This means that the se-
lected track is read (written) once. The
ensuing index mark then causes another seek
to be initiated.



‘ START )

SET ACCESS
MODE SW. T
SEOQ REV.

;SET CYL ADRS,
SWITCHES TO
DESIRED

FIRST SEEK
ADDRESS

ACTUATE
RTZ SW.
. ACTUATE
START
SW.

10-MS DELAY

. SET RUN FF.
LIGHT RUN IND.
INITIATE
1-uSEC START
ACCESS DELAY.

PRI

INITIATE AN

NOTE
NUMBERS ABOVE
SYMBOLS REFER TO
CROSS-REFERENCE

N NUMBERS ON LORIC
\DIAGRAMS

SHEET 2

102

SET
ACCESS ENABLE
FF

READ
OR WRITE
OPERATION

NO

108

SET
LAST RD/URT
FF

SET
ACCESS TIMING
ENABLE FF

l

Figure 3-2.

103

REMOVE FORCED
CLEAR FROM
ACCESS TIMING
CNTR.

1

CHAR
CNTR BIT 2

YES

103

1. 1.8-uSEC DELAY REMOVES THE INPUT
HOLDING THE ACCESS TIMING DECODER

AT T8.

2. COUNT INCREASES BY 1 FOR EVER
TRANSITION OF CHAR CNTR BIT 2

FROM 1 TO O.

3. OUTPUTS DECODED TO T PULSES.

10
n
LOAD CYL ADRS
REG WITH CON-
TENTS OF CYL
ADRS SWITCHES
106 105 104
CLEAR HEAD TOAD CONTENTS
12 | ____ _j|ADDRESS REGISTER OF CYL ADRS ‘[’ﬁcﬁﬁsgngg”gle
(HAR) UNLESS REG INTO CYL (TRAILING
MANUAL HEAD ADRS MUX.
SELECT MODE WAS (LEADING EDGE)
BEEN CHOSEN (SEE
T4).
SHEET 2 8U420-1A
Sequential Reverse Seek Flowchart (Sheet 1 of 2)
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SHEET 1

103

CLEAR ACCESS
TIMING ENABLE
FF WHEN CHAR
CNTR BIT 22=1.
THIS IMPOSES A
FORCED CLEAR
CONDITION ON

CYLINDER
FOUND

ACCESS TIMING

CNTR. ////)
o CLEAR HAR CNT o -
103 INDEX INCREASE YES
1. 8-uSEC TIMER TIMES ERABLE FFON CONTENTS OF ROR CON-
- 8-u TRAILING EDGE HAR BY 1 EX- ERRO

OUT TO HOLD ACCESS
TIMING DECODER AT
T8 (UNUSED POSITION

)

ERROR CON-
DITION

END OF
OPERATION

SHEET 1

DRIVE SENDS ON
CYL SIGNAL TO

FTU LIGHTS ON
CYL INDICATOR

SET
RD/WRT ENABLE
FF

CLEAR
RD/WRT ENABLE
FF

106

1. MANUAL HD. SELECTIO
2. SEOUENTIAL HD. SELE
_ _RANDOM ACCESS MODE.

IS
THIS THE
READ
PHAS

YES

READ s NO
TR WRITE 0P CYLINDER RD/WRT FF WRITEH{zEQ READ—;—
TO FOLLOW FOUND £ 0
SET NOPERATION”

106

OF INDEX MARK
PULSE

END OF
OPERATION

CEPT IN MANUAL

102 10
SET CLEAR
T3 LAST ACCESS LAST ACCESS
FF FF
106 120 106
LOAD HD ADRS TAG 1 GATES SET HAR CNT
| _{REG FROM HD CONTENTS OF ENABLE FF ON
T4 ADRS SWITCHES CYL ADRS MUX TRAILING EDGE
[F IN MANUAL HEAD TO DRIVE VIA OF INDEX MARK
SELECT MODE BUT OUT LINES PULSE
IN A-CABLE
J, 107 120 103
RESULTING PSEUDO REMOVE T8
15 R e, TO PULSE GATES HOLD ON
(UNUSED) oo GRar o NEW CONTENTS OF ACCESS TIMING
HAR TO DRIVE DECODER
DRIVE »[RFORMS PERFORM GENERATE
REVERSE SEEX TO INDICATED READ + ENABLE
T6 SFECIFIED OR WRITE HD BUS OUT
(UNUSED) CYLINDER OPERATION SIGNAL
102
CLean OVL SToNAL TO FTU ot
L ACCESS ENABLE G
T7 Fr FTU LIGHTS ON CYL ~LAST RD/WRT FF WILL BE SET WHEN
INDICATOR HAR=MAX, OR FOR EITHER OF THE
FOLLOWING:

N.
CTION IN

DITION

C
SHEET 1

8U420-2A

Figure 3-2. Sequential Reverse Seek Flowchart (Sheet 2 of 2)
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SEQUENTIAL FORWARD (SEQ FWD) SEEK

Figure 3-3 shows the Sequential Forward Seek
flowchart.

This operation is essentially the same as
Sequential Reverse. The only difference is
that the count in the Cylinder Address reg-

ister (CAR) is increased by 1 at T1l, rather
than being decreased by 1 at T2. Because the
first seek address is not critical, it is not
necessary to clear CAR before starting the
operation. In practice, however, an RTZ seek
is usually performed prior to the SEQ FWD
function, so CAR will be zero.

83319600 C



‘ START ' " T0
SET ACCESS TNCREASE COUNT
MODE SWITCH
To <0 no Lo IN CYL ADRS REG
=gy 1. MAXIMUM
COUNT IS ONE MORE
THAN HIGHEST CYLINDER
NUMBER: 822-823,410=411
103 104
T. 1.8-uSEC DELAY
ACTUATE REMOVES THE INPUT RESET
START
I HOLDING ACCESS CYL ADRS REG
TIMING DECODER 10 7ERO
AT T8.
NOTE 2. COUNT INCREASES BY
. ~i{UMBERS ABOVE 1 FOR EVERY TRANSI-
101¢” SYMBOLS REFER TO TION QF CHAR CNTR Lo5
N, CROSS-REFERENCE BIT 2' FROM 1 TO O. 106
INITIATE \ NUMBERS ON LOGIC 3. OUTPUTS OF ACCESS TRANSFER CONTENTS CLEAR HEAD
10-45 \DIAGRAMS. }é”}”g CNTR DECODED T2 koo _5|0F CYL ADRS REG ADDRESS REGISTER
DELAY \ ULSES. TO CYL ADRS MUX (HAR) UNLESS
MANUAL HEAD
SELECT MODE HAS
BEEN CHOSEN
(SEE T4).
10-M5 READ 0z
DELAY TIMESNNO OR R SET
ouT 13 p-——- OPERATION %ﬁST ACCESS
YES
1. SET RUN FFlOl 120
) N OFF. LOAD HAR FROM
2. LIGHT RUN IND. HD ADRS SWITCHES TAG 1 GATES
2. INITIATE 1-uSEC T4 == = =>1[F 1N MANUAL HEAD CONTENTS 0F
START ACCESS CYL ADRS Hux
DELAY SELECT MODE TO DRIVE VIA
BUS OUT LINES
2 IN A-CABLE
102
107
SET
ACCESS ENABLE T5 CLEAR OFFSET I
i (s oo TR
108 102
ORREQ?TE SET CLEAR DRIVE PEKFORMS
QPERATION LAST RO/MRT IV el ——3 ACCESS ENABLE fRARD pEEC IO
FF
CYLINDER
]
1. DRIVE SENDS
ggb;gDER OM CYL SIGNAL
FOLLOW TO FTU.
2. FTU LIGHTS ON
CYL INDICATOR
103
SET T. CLEAR ACCESS TIMING ENABLE
ACCESS TIMING FF.
ENABLE FF 2. CLEAR ACCESS TIMING CNTR.
3. 1.8-uSEC TIMER TIMES OUT TO
HOLD ACCESS TIMING DECODER
AT T8 (UNUSED POSITION)
103
REMOVE FORCED R/W ACTIVITY CONTINUES {top
CLEAR FROM AS SHOWN ON SHEET 2 RESET OR END OF
ACCESS TIMING OF SEO REV FLOWCHART. cREoR Con- OPERATION
CNTR DITION
NS
8U421A

Figure 3-3. Sequential Seek Flowchart
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CONTINUOUS (CONT) SEEK

Figure 3-4 shows the Continuous Seek Flow-
chart.

This operation performs repeated seeks that
alternate between the address set in the
Cylinder Address switches and the address
present in CAR at the start of the operation.
The contents of CAR do not change during the
operation.

The "first seek" address depends solely upon
the state of the Alternate FF at the begin-

ning of the operation. If the FF is set, it
will be cleared at Tl and the contents of the
Cylinder Address switches will be transferred

to the Cylinder Address Mux at T2, and thence
to the drive at T3. On the other hand, if
Alternate is initially in the cleared state,
it will be set at T1l, causing the contents of
CAR to be gated to the drive at T3. Normally,
an RTZ function precedes a CONT seek, and
leaves the Alternate FF in the set state.

The first Continuous seek, then, will be to
the address set in the switches.

As with sequential FWD or REV access modes,
a sequential head select mode results in
reading (writing) an entire cylinder before
doing the next seek. For manual head selec-
tion, the selected track is read (written)
once, and a new seek initiated.
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‘ START ’

SET ACCESS
MODE SWITCH
TO CONT.

(SET CYL ADRS
SWITCHES TO
ANY CHOSEN
ADDRESS

ACTUATE
START
SWITCH

INITIATE
10-MS DELAY

FF.

SET RUN
LIGHT RUN IND.
INITIATE 1-uSECC
START ACCESS
DELAY

(R

-~ NOTE

HUMBERS ABOVE
SYMBOLS REFER 70
CROSS-REFERENCE
M. NUMBERS OM LOGIC
*DIARRAMS

SHEET 2

102

SET
ACCESS ENABLE
FF

READ
OR WRITE
OPERATION

108

SET
LAST RD/WRT
FF

CHAR
CNTR BIT 22
=1

103

SET
ACCESS TIMING
ENABLE FF

Figure 3-4.
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103

REMOVE FORCED
CLEAR FROM
ACCESS TIMING
CNTR.

2. COURT INCREASES

3. OUTPUTS FROM ACCESS

1. 1.8uSEC DELAY
REMOVES INPUT
HOLDING ACCESS
TIMING DECODER
AT T8.

FOR EVERY TRANSI-
TION OF CHAR CHTR
BIT 21 FROM 1 70 O.

TIMING CNTR DECODED
TO T PULSES.

IN THIS MODE

THE DRIVE PERFORMS ALTERNATE SEEKS
BETWEEN THE ADDRESS STORED IN CAR AND THE ADDRESS
SET IN THE CYL ADRS SWITCHES.
TO PRESET THE ALTERNATE SEEK ADDRESS (CAR CONTENTS),
PROCEED AS SHOWN BELOW.
ADDRESS IS NOT CRITICAL,

IF IT IS DESIRED

IF THE ALTERNATE SEEK
BEGIN AT START.

IS
ALTERNATE
FF SET

103

SET ACCESS

MODE SW TO
DIRECT

;SET CYL ADRS
SWITCHES T0

ADDRESS

TOGGLE START/

STOP SWITCH TO

START, THEN
TO STOP
2

-

A SEEK TO THE

(THE ALTERNATE
ADDRESS)
STOP

DRIVE WILL PERFORM
SELECTED CYLINDER
AND THEN

| |

103

CLEAR
ALTERNATE
FF

SET
ALTERNATE
FF

T2 [T

CLEAR HEAD ADDRESS
REGISTER (HAR)
UNLESS MANUAL HEAD
SELECT MODE HAS
BEEN CHOSEN (SEE
T4)

A
SHEET 2

Continuous (Alternate) Seek Flowchart

IS
ALTERNATE
FF SET

105 105
LOAD CONTENTS LOAD CONTENTS
OF CYL ADRS OF CYL ADRS
SWITCHES INTO REG INTO CYL
CYL ADRS MUX ADRS MUX
8U422A
(Sheet 1 of 2)
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SHEET 1

102 1
SET CLEAR
13 L - LAST ACCESS LAST ACCESS
FF FF
120 106
LOAD HD ADRS TAG 1 GATES SET HAR CNT
| — | REG_FROM HD CONTENTS OF ENABLE FF ON
T4 ADRS SWITCHES CYL ADRS MUX TRAILING EDGE
IF IN MANUAL HEAD TO DRIVE VIA OF INDEX MARK
SELECT MODE BUT OUT LINES PULSE
IN A-CABLE
l 07 ’ 120 103
REMOVE T8
cuean orrser 1 esuTie pecwon) | REMOVE
15 FF TO DROP ON- N
(UNUSED) CYL N FTU NEW CONTENTS OF ACCESS TIMING
HAR TO DRIVE DECODER
DRIVE rLRFORMS PERFORM GENERATE
REVERSE SEEK 70 lin!gATED READ + ENABLE
T6 SFECIFIED OR WRITE. HD BUS OUT
(UNUSED) : CYLiNDER OPERATION SIGNAL
102
CLEAR 1. DRIVE SENDS ON NOTE
 _ A NA CYL SIGNAL TO FTU
17 ;ECESS ENABLE 2. FTU LIGHTS ON CYL ~LAST RD/WRT FF WILL BE SET WHEN
INDICATOR +” HAR=MAX, OR FOR EITHER OF THE

,7"  FOLLOWING:
1. MANUAL HD. SELECTION.
2. SEOUENTIAL HD. SELECTION IN

. _ _ RANDOM ACCESS MODE.
<o Is NO
CYLINDER THIS A
FOUND RD/WRT FF WRITE-THEN-READ =
SET NOPERATION”

108

CLEAR ACCESS
TIMING ENABLE
FF WHEN CHAR
CNTR BIT 22=1,
THIS IMPOSES A
FORCED CLEAR
CONDITION ON

T. DRIVE SENDS ON AR
CYL SIARNAL T9 gkfuat ENABLE
FTU. FF

2. FTU LIGHTS ON
CYL INDICATOR

CYLINDER

THIS THE
FOUND

READ
PHAS

YES

A M
53%5?5 i CLEAR HAR cn?s -
03 INCREASE
ENABLE FF ON

1. 8-uSEC TIMER TIMES TRAILING EDGE SR:T§¢T? ét-
OUT TO HOLD ACCESS 0F INDEX MARK CEPT IN MANUAL
TIMING DECODER AT PULSE
T8 (UNUSED POSITION)

NO SET
ERROR CON- RD/WRT ENABLE
DITION
END OF END OF
OPERATION OPERATION
c
SHEET 1 snz;r 1 3U420-24

Figure 3-4. Continuous (Alternate) Seek Flowchart (Sheet 2 0f 2)
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DIRECT SEEK The FF is preset (preset input enabled) by
actuating the START switch, and cleared (pre-
Figure 3-5 shows the Direct Seek flowchart. clear or Reset input enabled) at T7. Con-
sequently, only one seek is performed for

When the access mode is Direct, the clock each actuation of the START switch.

input to the Access Enable FF is disabled.

83319600 C



(‘ START ’

SET ACCESS
MODE SW.
TO DIRECT

SET CYL ADRS
SWITCHES TO

DESIRED ’
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REMOVE FORCED
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CNTR
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uwSEC DELAY,
REMOVING INPUT
HOLDING THE
ACCESS TIMING
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FOR EVERY TRAN-
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Figure 3-6.
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FF

CYLINDER
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1.8-uSEC TIMER

FOUND
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CYL SIG TO FTUJ
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OPERATION

Direct Seek Flowchart

TIMES OUT TO
HOLD ACCESS
TIMING DECODER
AT T8 (UNUSED
POSITION)

108

SET
RD/WRT
ENABLE FF

R/W ACTIVITY CON-
TINUES AS SHOWN
ON SHEET 2 OF SEN
REV FLOWCHART,
EXCEPT THAT NO
FURTHER SEEKS ARE
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8U423A

83319600 C




RANDOM (RAND)} SEEK
Figure 3-6 shows the Random Seek flowchart.

In this mode, the contents of CAR is in-
creased by 1 for each servo clock pulses

(FTU Write Clock) that occurs while the drive
is "off cylinder". When the drive returns

an On Cylinder signal, CAR stops counting and
contains the address that will be sent to the
drive when the next Seek command is issued.

The contents of CAR is loaded into the Cyl-
inder Address Mux by the first 806-kHz pulse
occurring during T2. At T3, this address is
gated to the drive. Even if the drive is
already on cylinder (as it would be, for
example, if RTZ were selected just prior to

83319600 ¢

the Random operation), it brings down On
Cylinder for a minimum of 30 pusec. For the
first Random seek, then, CAR counts up during
this 30-usec period. For succeeding seeks
(in Random), the counting time is determined
by how long it takes the drive to move to the
new cylinder and respond with the On Cylinder
signal.

This operation is unigque in that it does not
clear HAR during a Sequential head selection.
Moreover, whether in Sequential or Manual
(head select modes), only one R/W operation
is executed for each seek. That is to say,
for Write Then Read mode, a seek is initiated
for every two disk revolutions; for other R/W
modes, a seek is initiated after each revolu-
tion.
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2. FTU HALTS
TNCREMENTING
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SET
LAST RD/WRT
FF

SET
ACCESS TIMING
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103

w N —

. CLEAR ACCESS TIMING
CLEAR ACCESS TIMING CNTR.
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HOLD ACCESS TIMING DECODER
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CYL INDICATOR

Figure 3-6.

END OF
OPERATION
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R/W ACTIVITY PROCEEDS
ON SHEET 2 OF SEO REV
CHART. A NEW SEEK IS
AFTER EACH R/W OPERAT
PROCESS CONTINUES UNT
CONDITION OCCURS.

AS SHOWN
FLOW-
INITIATED
ION.

IL ST0P

8uU424A

Random Seek Flowchart

83319600

C



READ /WRITE OPERATIONS

Read or Write operations are performed by
raising the Read Gate or Write Gate signals
to the drive, as shown in figure 3-7. Fig-
ures 3-8 through 3-13 show how each Wrt-Rd
mode (except Write then Read, which is a
combination of Write and Read operations on
successive disk revolutions) affects and in-
terprets the basic track format. Timings
shown in figure 3-7 are valid for a 3600
rev/min drive, which as this is written are
the only drives available for testing with
the TB304. The other figures relate the
track format to character counts, which are
the same for either speed.

83319600 D

WRITE FORMAT SEQUENCE

The Write Format sequence writes an entire
track from the Address Mark to the end of the
data field, arbitrarily timed to coincide
with character 13,376. Figure 3-8 shows the
now-familiar track format, with the character
counts that start and stop the various fields.
Use this figure as a reference when following
the Write Format flowchart (figure 3-9).

NOTE

One character is equal to 12
bits of data. One byte = 8
bits. Therefore, 2 characters
= 3 bytes.
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a 0096T€ES

be— 16.667 MILLISECONDS >
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MARK x . BIT BIT . MARK
& $Cr cc: cc- ce: ¢S
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* CC = CHARACTER COUNT

Figure 3-7.

Track Format and Basic R/W Timing



INDEX

HOME ADDRESS
PROTECTION GAP,
THIS AREA IS <
NEITHER READ

NOR WRITTEN
ENABLE CONTROL SELECT (TAG 3) AND WRITE
—_— GATE (BOBO) TO DRIVE. DRIVE STARTS
WRITING ZEROS.
FTU SENDS

ZEROS TO DRIVE

FTU RAISES AM ENABLE (BOBS). DRIVE
STARTS WRITING AM.

DRIVE WRITES
ADDRESS MARK

o FTU DROPS AM ENABLE. DRIVE STOPS
WRITING AM, STARTS WRITING ZEROS AGAIN.

FTU SENDS
ZEROS TO 1
DRIVE
FTU SETS WRITE SYNC START FF, STARTS
FTU SENDS SENDING ADDRESS WORDS TO DRIVE.

ADDRESS WORDS
1,2,3 TO DRIVE

END ADDRESS FIELD. DRIVE RESUMES
WRITING ZEROS.

NOTE
12-BIT CHARACTERS 304, 305
REPRESENT THREE 8-BIT BYTES
FTU SENDS
ZEROS TO J (ADDRESS WORDS 1,2, 3).
DRIVE
— START OF DATA FIELD.
FTU SENDS

DATA WORDS TO
DRIVE. FIRST BIT
IN THIS FIELD
(BIT 7 OF WORD 1)
IS ALWAYS A |,
AND IS USED AS
A SYNC BIT.

%ﬁ’ i
ST
— 13 376‘/2 DISABLE CONTROL SELECT AND WRITE GATE.

FTU IS * DRIVE STOPS WRITING.

IDLE DURING
THIS PERIOD

INDEX

Figure 3-8, Write Format Track Pattern
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3-24

WRT FORMAT
SEOUENCE

RESET
WORD CNTR
AND ADRS NOT

COMPLETE FF

PRESET
CHARACTER
CNTR TO 1

CLEAR
RD ADRS
ENABLE FF

T
I

ADDRESS WORD 1 (HAR)

REGISTER.

—_—_——_—— - — LOADED INTO PATTERN

BEGIN COUNTING CHARACTERS.

__COUNTER ADVANCES FOR EACH

12 SERVO CLOCK PULSES SEEN
BY SERVO CLK CNTR.

RESULTING WRITE EMABLE AND

WRITE SYNC ENABLE SIGNALS

PREPARED LOGIC FOR WRITING
THE ADDRESS FIELD.

109
SET
CHARACTER WRT START
264 FF
109
SET
START WRT
FORMAT FF
—d L
37
l 111
SET
CHARACTER RD START
280 FF
l 111

CHARACTER
281

SET
| START AM

FF

1. ENABLE CONTROL SELECT (TAG 3) TO DRIVE.
2. ENABLE WRITE GATE (BOBO) TO DRIVE.

DRIVE STARTS WRITING ZEROS.

ENABLES CD INPUT TO
START AM FF.

111

SET
WRITE AM

1. RAISE AM ENABLE (BOBS5) TO DRIVE.
|- — — 2. DRIVE BEGINS WRITING ADDRESS MARK.

il

~
-~

SHEET 2

Figure 3-9,

8U425-1

Write Format Flowchart (Sheet 1 of 5)
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SHEET 1

83319600 C

BIT COUNT
-

ADVANCE WD
CNTR FROM

ADDRESS WORD 3
GATED TO

1 70 2 PATTERM REGISTER.

|

111
ISSUE LOAD PATTERN
%I; COUNT BYTE COMPLETE)— — — — — REGISTER WITH
- SIGNAL ADDRESS WD 3.
SHEET 3

Figure 3-9,

Write Format Flowchart (Sheet 2 of

111
CHARACTER cLear | ___1. DISABLE BOB5 (AM ENABLE).
234 i TE AM 2. DRIVE STOPS WRITING ADDRESS MARK.
— L
37
l 109
1. ENABLES SETTING OF LAST RD/WRT
CHARACTER §ET ______ FF _FOR MANUAL OR MAX HD CONDITIONS.
296 D SYNC 2. PROVIDES CONSTANT + COMPARE STGNAL
START FF DURING WRITE PAMSE.
1 L
37
I |
CHARACTER SET REMOVES "CLEAR" TO NRZ WRT DATA FF,
304 WRT SYNC [ —— —— — ALLOWING IT TO PROCESS SERIAL DATA
START FF TO DRIVE.
111
SET
WRT SYNC/
SYNC FOUND F—— — — - ENABLE CLK DATA PULSES
FF
10
SET REMOVE “"CLEAR" FROM BIT CNTR.
ENABLE BIT | — — — — = COUNTER WILL ADVANCE FOR EACH
CNT FF CLK DATA PULSE.
112
ADVANCE WD WC=1 GATES ADDRESS
BIT COUNT CNTR FROM — — — — —— WORD 2 THROUGH WORD
=4 070 MUX TO PATTERN REGISTER.
J:ﬁ 111
BIT COUNT ISSUE | ___ LOAD PATTERN REGISTER
-7 BYTE COMPLETE WITH ADDRESS WORD 2.
STIANAL
l 112

L

5)

CLOCK DATA PULSES SHIFT
ADDRESS WORD 1, WHICH WAS
LOADED INTO THE PATTERN
REGISTER AT INDEX MARK
TIME, THROUGH THE REGISTER
AND OUT TO THE DRIVE AS
NRZ DATA. THE FIRST BIT
TRANSFERRED, BIT 7, IS THE
SYNC BIT. ‘

TRANSFER ADDRESS
WORD 2 TO DRIVE.

8U425-2



SHEET 2

112 112

DISABLE COUNT

’ ADVANCE WD
BI7 COURNT CNTR FROM 1aPLT (RIN 7) DATA WORD
h 2703 " f- — — —1 GATED TO
PATTERN REG.
l 112 112
BYTE COMPLETE CLEAR ISSUE READ
E‘; COUNT STIGNAL CLEARS | NOT END ADRS f- — — — RESET AND
ADRS NOT FIELD FF WRITE RESET
COMPLETE FF SIGNALS.
,L 109 J‘ 10 —
CLEAR CLEAR
HOLDS FORCED CLEAR
WRT SYNC WRT START L - -
START FF b ON PATTERN REGISTER.

114

IMPOSE FORCED
CLEAR ON NRZ

CHARACTER

L
)

CHARACTER
320

WRT DATA
FF

CLK DATA SIGNAL STAYS
gbﬁé;rgﬁlo _____ HIGH. PREVENTS ADVANCING
SYNC. FF — BIT COUNTER OR SHIFTING

THE PATTERN REGISTER.

TRANSFER ADDRESS
WORD 3 TO DRIVE.

\'4

DATA WORD 1 REMAINS IN
THE FIRST RANK OF THE
PATTERN REGISTER UNTIL
CLK DATA SIGNAL NEXT
APPEARS TO TRANSFER IT
TO THE OUTPUT RANK.
MEANWHILE, WITH NRZ WRT
DATA FF CLEARED, A CON-
TINUOUS STREAM OF ZEROS
IS SENT TO THE DRIVE,
STARTING WITH CHARACTER
306.

~ END OF ADDRESS
FIELD

112

SET
NOT END ADRS
FIELD FF

I

SHEET 4

Figure 3-9,.

NOTE

THE THREE 8-BIT ADDRESS WORDS REOUIRE 24

SERVO CLOCK PULSES (TWO 12-BIT

CHARACTERS) .

THEREFORE, ADDRESS WORDS ARE WRITTEN DURING

CHARACTER TIMES 304 AND 305.

THE BEGINNING

OF CHARACTER TIME 306 MARKS THE END OFf THE
ADDRESS FIELD, AND THE POINT AT WHICH THE
FTU RESUMES SEMDING ZEROS TO THE DRIVE.

_.(CHAR CNTR 25 = 1)

DISABLE WRT AND RD

— RESET SIGMNALS, ALLOWINA
RD/WRT FFs TO SET WHEN
BITS IN CHARACTER COUNTER
INDICATE CHARACTER 323.

Write Format Flowchart (Sheet 3 of 5)

8U425-3
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CHARACTER
328

_____ (CHAR CNTR 23=1)

SET

WRT START
FF

__REMOVES FORCED CLEAR
FROM PATTERN REGISTER

|

CHARACTER
344

{L
17
______ (cHAR CNTR 2321)
109

SET
RD START
FF

N |

1d

l

CHARACTER
360

L _ _ — (CHAR CNTR 23-1)

109

SET

RD SYNC
START FF

|

CHARACTER
368

(CHAR CNTR 22-1)
START OF DATA FIELD

83319600 C

109
SET REMOVES FORCED
WRT syne L _ _ . _ _ CLEAR FROM NRZ
START FF DATA FF AND FROM
ENABLE BIT CNT FF
111
1. ENABLES CLK DATA PULSES.
SET 2. PROVIDES CD INPUT TO
WRT SYNC/ b — — — — — ENABLE BIT CNT FF,
FOUND SYNC ALLOWING THAT FF T0O SET
FF WITH MEXT START SYNC
CLOCK SIGNAL.
10
REMOVE CLEAR FROM RIT COUNTER.
SET COUNTER WILL ADVANCE FOR EACH
ENABLE BIT [—— — — — — CLK DATA PULSE, CUASING THE
CNT FF PATTERN RERISTER TO SHIFT DATA
WORD 1 OUT TO THE DRIVE VIA
THE NRZ DATA FF.
SHEET 5

Figure 3-9.

Write Format Flowchart (Sheet 4 of 5)
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SHEET 4

THIS ENSURES THAT FOR
SUCCEEDING DATA WORDS,
THE TRUE VALUE OF BIT 7
(AND NOT A SYNC BIT) WILL
BE SENT TO THE PATTERN

INDICATES THAT THE DATA
WORD HAS BEEN TRANSFERRED

111 113
CLEAR
BIT count DATA SYNC b —=———— -
BIT FF
] REGISTER,
1SSUE
BIT COUNT BYTE COMPLETE | — — — — — —
STGNAL T0 THE DRIVE.
114
LOAD NEXT

DATA WORD INTO
PATTERN
REGISTER

114

CLK DATA PYLSES
SHIFT DATA TO
DRIVE VIA NRZ
WRITE DATA FF

CHARACTER
COUNT
<13,344

11
CHARACTER
3,344
109
CLEAR REMOVE ONE INPUT
START WRT | _ —_HOLDING WRITE
FORMAT FF GATE HIGH.
112 112
CHARACTER ISSUE 32?55"“]3513§T513$§"351¥?Na
WRITE RESET pF—=———-— : ' :
13,376 FTU IOLES TO NEXT INDEX MARK.
SIGNAL
END OF
OPERATION

Figure 3-9,

Write Format Flowchart (Sheet 5 of 5)

8U425-5
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READ SEQUENCE

The Read sequence brings up the Read Gate
twice. Once to read the address field and
again to read the data field. Although the
zero field following Address Mark is "read"
by the FTU, the bits cannot be shifted in
the Pattern register because the Clk Data
pulses do not start until the Address Sync
bit is found (at Character time 304). Fig-
ure 3-10 shows where the FTU "idles" through

83319600 ¢

the first portion of the zero field that
follows the address field.

When checking for the data sync bit, Read
Gate is raised early enough to allow for any
minor variation in disk speed -- that is, 16
counts before the sync bit is supposed to
appear (roughly 20 usec). By the same token,
Read Gate is dropped 32 counts before the
end of the data field.



HOME
ADDRESS
PROTECT
GAP

FTU IS IDLE DURING THIS PERIOD <

ZERO
FIELD

—

ADDRESS MARK FIELD

ZERO FIELD <

SEARCH FOR SYNC

READ AND COMPARE ADDRESS WORDS 1, 2, 3.

FTU IDLES THROUGH THIS PORTION OF ZERO FIELD <

—-

READ ZEROS

SEARCH FOR SYNC
—

FTU COMPARES DATA WORDS FROM DRIVE
AGAINST SETTING OF DATA PATTERN SWITCHES

FTU IS IDLE DURING THIS PERIOD

Figure 3-10,

1280 %

284

2962
304 4

306

START OF RECORDED INFORMATION

FTU RAISES CONTROL SELECT (TAG 3),
READ GATE (BOB 1), AND AM ENABLE (BOB 5).
STARTS SEARCH FOR ADDRESS MARK.,

ADDRESS MARK FOUND. FTU DROPS AM ENABLE,
STARTS READING ZEROS.

FTU SETS READ SYNC START FF,
STARTS SEARCH FOR ADDRESS SYNC BIT.
——— COMPARE BEGINS WHEN SYNC BIT IS FOUND,

——— START OF ADDRESS FIELD

———END OF ADDRESS FIELD. FTU DROPS READ GATE.

———— FTU RAISES READ GATE.

8] —— FTU SETS READ SYNC START FF,

STARTS SEARCH FOR DATA SYNC BIT.

_LSTART OF DATA FIELD. READ COMPARE BEGINS

WHEN DATA SYNC BIT IS FOUND.

FTU DROPS CONTROL SELECT AND READ GATE.

%ﬂ'ﬁd
13,376

STOPS READING.
END OF RECORDED INFORMATION.

INDEX

8U438

Read Track Pattern
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READ
SEQUENCE

THE SEQUENCE FROM INDEX MARK
TO THE END OF ADDRESS (START
OF CHARACTER TIME 306) IS
IDENTICAL TO THAT SHOWN IN
THE WRITE FLOWCHART, EXCEPT
THAT WHEN WC GOES TO 3 (AT
BIT COUNT=4), DATA WORD 1 IS
GATED NOT TO THE PATTERN
REGISTER, BUT TO THE WORD
COMPARATOR.

CHARACTER

NOTE
THIS FLOWCHART IS APPLICABLE TO THE

READ SEOQUENCE, WITH OR WITHOUT OFFSET, OR

TO THE READ PHASE OF THE WRITE THEN READ
SEQUENCE, WITH OR WITHOUT OFFSET.

FOR READ ADDRESS OPERATIONS ASSOCIATED
WITH THE WRITE SEOUENCE OR THE WRITE
PHASE OF THE WRITE THEN READ SEQUENCE,
SEE THE WRITE FLOWCHART.

ADDRESSES ARE NOT READ FOR THE WRITE
PHASE OF THE WRITE THEN READ SEQUENCE

IF OFFSET IS ALSO SELECTED. THIS IS BE-
CAUSE THE FTU DOES NOT WRITE DURING THE
OFFSET MODE. .

FOR WRITE THEN READ-OFFSET, READING AS
SHOWN BY THIS FLOWCHART IS DONE ONCE FOR
EVERY TWO DISK REVOLUTIONS.

306

CHARACTER

320

Figure 3-11.

83319600 C

108
CLEAR
RD ADRS
ENABLE FF
109
CLEAR
________ HOLD FORCED CLEAR
WRT START ON PATTERN REG.
109
CLEAR L 1.DROP READ GATE TO DRIVE.
RD START T T 2.CLEAR READ WORD CNT
FF INCREMENT FF.
1.DISABLE WRT SYNC/SEARCH FOR
CLEAR SYNC SIGNAL, THEREBY CLEARING
CLEAR ¢ | _ _ _._ WRT SYNC/FOUND SYNC FF AND
AP ENABLE BIT CNT FF.
2.BRING DOMN READ COMPARE ENABLE
SIGNAL TO STOP CLK DATA PULSES.
112
SET DISABLE RD/WRT RESET
NOT END | _ _ _ SIGNALS, ALLOMWING THE
ADRS FIELD RE/WRT CONTROL FF's TO
FF SET, STARTING AT
CHARACTER TIME 328.
SHEET 2

Read Flowchar

t (Sheet 1 of 3)

8U436-1



SHEET 1

I 109

CHARACTER | 357 START | _ _ __ REMOVE FORCED CLEAR
328 ur HELD ON PATTERN REG.
J L l
44
10
SET 1.ENABLE READ GATE TO DRIVE.
SHgRACTER RD START L 2.ENABLE CD INPUT TO READ
FF WORD CNT INCREMENT FF.
B g 4 ]
I r R
10 1.RESULTING READ COMPARE 3.CLK DATA PULSES SHIFT SERIAL
SET ENABLE SIGNAL GATES CLK DATA FROM DRIVE (SO FAR, ALL
CHARACTER H AP A DATA PULSES TO PATTERN ZEROS) THROUGH THE PATTERN
360 AL REGISTER, BIT CNTR, AND REGISTER. ALTHOUGH THESE
SYNC CHECK FF. WORDS DO NOT COMPARE WITH
2.RESULTING WRT SYNC/SEARCH DATA WORD 1 IN THE WORD
FOR SYNC SIGNAL ENABLES CD COMPARATOR, THE LOW DATA SYHC
INPUT TO WRT SYNC/FOUND SYNC BIT SIGNAL PREVENTS CLEARING
FF AND REMOVES FORCED CLEAR THE NO DATA ERROR FF.
FROM SYNC CHECK FF.
JL
17
111
AT CHARACTER TIME 512
CHARACTER LA SYNC CHECK THE NO SYNC CHECK SIGNAL
368 FOUN aINC L __ 5| FF REMAINS | __ _ _ __CLEARS THE NO ADRS ERROR
FF REme CLEARED. FF TO INDICATE THAT NO
: DATA SYNC BIT WAS FOUND.
111
LOAD BIT
CRTR WiTH
ALL 1's.
11
SET
b s oo s s, 19
FOUND SYNC v ?
A NEXT CLK DATA SIGNAL.
109
SET
SYNC CHECK
FF
l 112 1.PARTIALLY ENABLE THE
5 INCREMENT WORD CHT SIGNAL.
BIT CNTR ErD WORD 2.TRAILING EDGE OF BYTE COMPLETE CANNOT
GOES FROM READ WORD i f— == = ——— CLOCK THE NO ADRS ERROR FF BECAUSE
1510 70 0 e THE DATA SYNC BIT SIGNAL IS LOW, AND
WON'T GO HIGH UNTIL BIT COUNT 4. AS A
RESULT, A DATA ERROR CANNOT BE INDICATED
FOR DATA WORD 1.
SHEET 3
8U436-2
Figure 3-11. Read Flowchart (Sheet 2 of 3)
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BIT COUNT
=4

BIT COUNT
=7

1.THIS ENSURES THAT THE TRUE VALUE

113 OF BIT 7, AS SET IN THE DATA PATTERN
CLEAR SWTICHES, WILL BE SENT TO THE WORD
DRTA SYNC | _ _ _ COMPARATOR FOR ALL DATA WORDS AFTER
rer DATA WORD 1.
2.-DATA SYNC BIT SIGNAL GOES HIGH TO
ENSURE CLOCKING THE NO DATA ERROR
FF FOR EACH BYTE COMPLETE SIGNAL
AFTER DATA WORD 1.
11
ISSUE
BYTE COMPLETE
SIGNAL

BIT COUNT
=0 .

TRAILING EDGE OF
BYTE COMPLETE
SIGNAL CLOCKS
NO DATA ERROR FF

116
INCREASE
DATA
. YES—>| COUNT IN
ERROR RD/WRT
ERROR CNTR

BIT COUNT

BIT COUNT

BIT COUNT

TRAILING EDGE OF
BYTE COMPLETE
SIGNAL CLOCKS
NO DATA ERROR FF

83319600 C

Figure 3~11,

INDICATE
DATA ERROR,
STOP READ
OPERATION.

116 116
TNCREASE
COUNT IN
RD/WRT
ERROR CNTR
_ISSUE RD/WRT TNDICATE
RESET SIGNALS :
DATA ERROR,
TO DISABLE
STOP READ
READ GATE AND OPERATION
STOP READ OP-
ERATION. FTU
IDLES TO INDEX
MARK .
guU436-3
Read Flowchart (Sheet 3 of 3)
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WRITE SEQUENCE starts writing zeros. The data field is

written as for Write Format. The Write track
The Write sequence is identical to the Read pattern and the Write Sequence flowchart are
sequence up to character time 328, at which shown in figures 3-12 and 3-13, respectively.
point the FTU raises Write Gate and the drive

3-34 83319600 C



INDEX
(.
HOME
ADDRESS
PROTECT
GAP
i) LE DURING THIS PERIOD <
—_— 264
ZERO Sk
FIELD T
¥ k! ."§ tEh
L_ oty
R —— Sz 280

ADDRESS MARK FIELD

ZERO FIELD <

SEARCH FOR SYNC

READ AND COMPARE ADDRESS WORDS 1, 2, 3.

FTU IDLES THROUGH THIS PORTION OF ZERO FIELD

FTU SENDS ZEROS TO DRIVE

NOTE

INFORMATION BETWEEN CHARACTERS
264 AND 328 WRITTEN
ON TRACK BY WRITE FORMAT SEQUENCE

FTU RAISES CONTROL SELECT (TAG 3),
d——— READ GATE (BOB 1), AND AM ENABLE((BOBS).
STARTS SEARCH FOR ADDRESS MARK.

ADDRESS MARK FOUND.

4—— FTU DROPS AM ENABLE,

STARTS READING ZEROS.

FTU SETS READ SYNC START FF,
STARTS SEARCH FOR ADDRESS SYNC BIT.

 —— COMEPARE STARTS WHEN SYNC BIT IS FOUND.
¥
4 ——START OF ADDRESS FIELD.

END OF ADDRESS FIELD. FTU DROPS READ GA

| —— FTU RAISES WRITE GATE (BOB 0).

DRIVE STARTS WRITING ZEROS.

i —— FTU SETS WRITE SYNC START FF,

STARTS SENDING DATA WORDS TO DRIVE.

FTU SENDS DATA WORDS TO DRIVE,

FIRST BIT IN THIS FIELD (BIT 7 OF WORD 1)

<

‘ILWAYS A 1, AND IS USED AS A SYNC BIT.

TE.

— FTU DROPS CONTROL SELECT AND WRITE GATE.

DRIVE STOPS WRITING.

—_— 4% 13,376 %5
FTU IS IDLE DURING THIS PERIOD.
INDEX
Figure 3~12. Write

83319600 C

Track Pattern

8U439



WRITE
SEQUENCE

RESET

WORD CNTR
AND ADRS

NOT COMPLETE
£

118

PRESET
CHARACTER
CNTR TO 1

108

SET
RD ADRS
ENABLE FF

L
1

ADDRESS WORD 1 (HD ADDR)
GATED TO WORD
COMPARATOR (CR115).

INHIBIT WRITE GATE
UNTIL AFTER THE ADDRESS
FIELD HAS BEEN READ.

11
SET
g?ARACTER NOT ENO |
ADRS FIELD
FF
y |
AR S
l 109
CHARACTER SET
264 WRT START
FF
L
LR
| 0
CHARACTER SET
280 RD START
FF

3-36

111

SET
AM SEARCH
FF

DO
NOTHING

Figure 3-13.

WILL INDICATE
ADRS MX ERROR
WHEN READ
COMPARE OPER-
ATION BEGINS
AT CHARACTER
TIME 296

REMOVE LOW-ACTIVE RD/WRT
RESET SIGNAL HOLDING THE
RD/WRT START AND SYNC FF's
(CR 109) IN CLEARED STATE.

R

. RESULTING READ GATE SIGNAL
[~ = — = == — ENABLES THE CD INPUT TO
READ WORD CNT INCREMENT FF.

ESULTING ADDRESS MARK ENABLE

——————— SIGNAL (BOB5) INITIATES AN AM

SEARCH BY THE DRIVE.

Write Flowchart (Sheet 1 of

111
CLEAR
AM SEARCH
FF
A
SHEET 2
8U435-1
5)
83319600 cC



SHEET 1 ’ 1.CLEAR NO ADRS ERROR FF
IF NO ADDRESS MARK FOUND;
INDICATE ADDRESS ERROR.
2.CLK DATA SIGNAL (RDCLK) BEGINS
SHIFTING INCOMING SERIAL DATA
éSO FAR ALL ZEROS) INTO PATTERN
EG.

109 3.ENABLE SETTING OF LAST RD/WRT
FF_FOR MANUAL OR MAX HD CONDITIONS.
SET 4.SET UP CIRCUITS TO COMPARE
CHARACTER b syNe 0 0 b ——— o EACH ADDRESS WORD.
296 START FF 5.INITIATE WRT SYNC/SEARCH

FOR SYNC SIGNAL THAT ENABLES
CD INPUT TO WRT SYNC/FOUND
SYNC FF AND REMOVES FORCED
CLEAR FROM SYNC CHECK FF.

-~
b

111 1.PREVENT BIT CNTR
FROM COUNTING;
e Ng et COUNTER REMAINS AT ZERO.
CHARACTER PO TN e —- AT CHARACTER COUNT 512,
304 A CLEAR NO ADRS ERROR FF
TO INDICATE AN ADDRESS
(NO SYNC) ERROR.

111 11
LOAD BIT 1SSUE
CNTR WITH BYTE COMPLETE
ALL 1's SIGNAL

111
SET ENABLE BIT CNTR
WRT syne/ L _ __ TO BEGIN COUNTING
FOUND SYNC AT NEXT CLK DATA
FF SIGNAL.
SET
SYNC CHECK
FF

| 112 116
115

e TRAILING EDGE OF
BIT CNTR rEAD WORD BYTE COMPLETE COMPARE "
GOES FROM REA SIGNAL CLOCKS ON ADDRESS
15,0 T0 0 NO ADRS WORD 1
10 INCREMENT FF ERROR FF
YES
l 112 116
BIT COUNT ADVANCE WORD ADDRESS WORD 2 (CYL INCREASE
8l COUNTER FROM [——————-— ADDR) GATED TO WORD A Ry
070 1 COMPARATOR AL,
Jjﬁ 111
I1SSUE
81T CounT BYTE COMPLETE
SIGNAL
TNDTCATE
ADDRESS ERROR.
STOP READ
OPERATION. FTU
SHEET 3 1DLES TO NEXT
INDEX MARK.
30435-2

Figure 3-13. Write Flowchart (Sheet 2 of 5)
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SHEET 2

116

BIT COUNT
=0

TRAILING EDGE
OF BYTE COM-
PLETE SIGNAL
CLOCKS NO ADRS
RROR FF

COMPARE
ON ADDRESS
WORD 2

BIT COUNT
=4

ADDRESS WORD 3 (CYL
|- — — — — — ADDR) GATED TO WORD
COMPARATOR.

BIT COUNT
=7

112
ADVANCE
WORD CNTR
FROM 1 T0 2
111

ISSUE

BYTE COMPLETE
SIGNAL

4

BIT COUNT
=0

|
116

TRAILING EDGE
OF BYTE COM-

PLETE SIGNAL
CLOCKS NO ADRS
ERROR FF

COMPAR
ON ADDRESS
WORD 3

Figure 3-13.

N

C

SHEET 4

Write Flowchart (Sheet 3 of 5)

YES

. _ue

INCREASE
COUNT IN
RD/WRT
ERROR CNTR

INDICATE
ADDRESS ERROR.
STOP READ OP-
ERATION. FTU
IDLES TO NEXT
INDEX MARK.

11

INCREASE
COUNT IN
RD/WRT
ERROR CNTR

]

NO

1

INDICATE
ADDRESS ERROR.
STOP READ
OPERATION.

FTU IDLES TO

NEXT INDEX MARK.

8U435-3

83319600



SHEET 3

_DATA WORD 1 GATED
TO PATTERN REG.

ISSUE READ

RESET AND WRITE
RESET SIGNALS TO
CLEAR RD/WRT
CONTROL FF's.

1.BRING UP WRITE ENABLE SIGNAL.
2 ,PARTIALLY ENABLE WRT GATE CIRCUITS.

DISABL% couu;
INPUT (PIN 7) TQ
ADVANCE WORD
WORD COUNTER.
BI7 counT SOUNTER FROM COUNTER REMAINS
AT WC=3 UNTIL
CLEARED BY NEXT
IM GATED SIGNAL
T
v 11 11
BYTE COMPLETE CLEAR
BIT COUNT SIGNAL CLEAR NOT END | _ _ _ _ —
=7 ADRS NOT ADRS FIELD
COMPLETE FF FF
l 108
CHARACTER CLEAR
S RD ADRS I
ENABLE FF
109
CLEAR
______ HOLD FORCED CLEAR
WRT START ON PATTERN REG.
1
1.DROP READ GATE SIGNAL
e — — — — — 'To DRIVE.
R 2.CLEAR READ WORD CNT
INCREMENT FF.
: DISABLE WRT SYNC/SEARCH
CLEAR FOR SYNC SIGNAL, THEREBY
______ CLEARING WRT SYNC/FOUND
1f RD SYNC START SYNC FF (CR 111), ENABLE
BIT CNT FF (CR 109) AND
SYNC CHECK FF (CR 109).
112
e DISABLE RD/WRT RESET
CHARACTER HAR. SIGNALS, ENABLING THE
oo s e F--—-—— RD/NRT CONTROL FF's TO
AD SET, STARTING AT
CHARACTER TIME 328.
d L
47
l 109
SET ENABLE WRITE GATE SIGNAL
ggg“ACTER WRT START | _ _ _ _ TO DRIVE. WITH NRZ WRITE
FF DATA FF CLEARED, DRIVE
STARTS WRITING ZEROS.
I L l
3 7
| ¥
CHARACTER SET
344 RD START
i NO EFFECT
T DURING THE
s “"WRITE DATA FIELD"
l s OPERATION.
10
SET
CHARACTER A svnc
START FF

83319600 C

SHEET 5

Figure 3-13.

Write Flowchart (Sheet 4 of 5)
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SHEET 4

DROP WRITE GATE SIGNAL
TO DRIVE. DRIVE STOPS
WRITING DATA. FTU IDLES
TO NEXT INDEX MARK.

8U435-5

10
SET REMOVE FORCED CLEAR FROM
CHARACTER | SE e Femm—m e NRZ WRITE DATA FF {CR114),
368 HART Tr ENABLE BIT CNT FF (CR109),
AND SYNC CHECK FF (CR 109].
1.ENABLE CLK DATA PULSES.
pren 2.PROVIDE CD INPUT TO
SET svne ENABLE BIT CNT FF,
e e FP————- ~— ALLOWING THAT FF 70 SET
ko WITH NEXT START SYNC CLK
SIGNAL.
1.CLK DATA PULSES SIMULTANEQUSLY
SET e ADVANCE BIT CNTR AND SHIFT
ENABLE BIT DATA WORD 1N PATTERN REG.
CNT FF 2.SERIAL NRZ WRITE DATA IS SENT
T0 DRIVE.
& 113
o~ THIS ENSURES THAT FOR
EACH SUCCEEDING DATA WORD
817 COUNT DATA SYNC - — ~ —— — - THE TRUE VALUE OF BIT 7
BIT FF (AND NOT A SYNC BIT) WILL
BE SENT TO THE PATTERN
| REGISTER. .
ISSUE INDICATES THAT THE
817 count BYTE COMPLETE |~ — ~ — = — DATA WORD HAS BEEN
SIGNAL TRANSFERRED TO THE
DRIVE.
-
LOAD NEXT
DATA WORD
INTO PATTERN
REGISTER
CLOCK DATA
PULSES SHIFT
DATA TO DRIVE
VIA NRZ WRITE
DATA FF
1SSUE
CHARACTER WRITE RESET |f-————-
13,376 SIGNAL
END OF
OPERATION
Figure 3-13. Write Flowchart (Sheet 5 of 5)
3-40
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OFFSET MODE/DELAYED ON CYL

Figure 3-14 describes how the On Cylinder
Detected signal is delayed by 4 ms during

an Offset operation. The delay is necessary
because the On Cylinder signal from the drive,
once the drive has found the cylinder address,
drops while the heads are moved to the offset
position. When the offset move has been
completed, On Cylinder comes up again to

83319600 C

retrigger the 4-ms delay. When the delay
times out, the On Cyl Delayed FF is set,
propagating the On Cyl Detected signal to
the FTU logic.

The delay is also operative when the MAINTE-
NANCE switch on the FTU Panel is active.

Writing cannot be performed during the Off-
set mode.



NOTE
NOTE
ALL ELEMENTS IN
THIS FLOWCHART ARE
SHOWN ON CROSS-
REFERENCE SHEET
NUMBER 107 IN THE
DIAGRAMS SECTION.
~OPPSET MODE ~OFFSET MODE
LINE GOES LINE GOES
TRUE ("1%) FALSE ("0%)
3
CLEAR STAYS , ~OFFSET MODE PARTIALLY
3 NOT OFFSET I CLEARED FOR LINE IS TRUE OFFSET | - — - ENABLE TEST
FF OFFSET OPERATION (*1"). FF. OFFSET MODE
SET GATE.
NOT OFFSET I
FF.
~
“OFFSET MODE
SET STAYS SET FOR -
NOT OFFSET II | NOT OFFSET LINE IS FALSE (707).
FF OPERATI EAR
TIONS NOT OFFSET 11
FF.
CLEAR INITIATE et b Wi
ON CYL 4-MS OFFSET TEST OFFS
DELAYED
PE DELAY GOES FALSE ("0")
OUTPUT FROM [ TSSUE
P ITEST FOR OFFSET
-4f e En COATE CONTROL SELECT,
B TRuR ("1%) {TAG 3) TO
BUS OUT MUX
NO 4-ms
7 NPT DELAY TIMED
ouT
YES
SET SET
CLEAR
ON CYL ON CYL
NoT OFFSET 11 DELAYED DELAYED
. FF FF
INITIATE OUTPUT FROM OUTPUT FROM
N EeET TEST FOR TEST FOR
foms OFES OFFSET GATE OFFSET GATE
GOES TRUE ("1") GOES TRUE ("1"
- PROPAGATE
PROPEC. SRGATE [ TROPAGATE OFFSET PWD (BOB2) OR
o e ON CYL DET ON CYL DET OFFSET REV (BOB3) TO
T SIGNAL TO SIGNAL TO FTU LOGIC AND DRIVE,
N o FTU LOGIC. FTU LOGIC. DEPENDING UPON THE
NO_OFFSET (QFFSET) STATE OF THE
OFFSET MODE FF.

8U432

Figure 3-14. Offset/Delayed On Cyl Flowchart
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FTU ERROR LOGIC

Of the five error indications provided on
the FTU control panel, SEEK ERROR (as well
as FAULT indicator) is generated in the
drive. The following pages describe the
four error indications that are detected by
the FTU logic.

ADDRESS ERROR/DATA ERROR LOGIC (CR 114}

If the FTU is in Maintenance mode, or if the
I/0 Bypass cable is connected, the address/

data error logic is disabled. The FTU will

not stop for these errors, nor will the er-

ror (s) be counted in the R/W Error Counter.

In the Normal mode, the error logic is dis-

abled by holding both the Address Error and

Data Error FFs in a preset state. ‘

A preset pulse to these FFs also occurs at
Index Mark time if the corresponding Error
Bypass switch is active. Under this Error
Bypass condition, the FTU will not stop

after an Address or Data error, but the er-
ror will be counted by the R/W Error counter.
The presence of each error type is manifested
by clearing the appropriate Error FF. Be-
cause the R/W Error counter is edge-triggered,
contiguous errors (errors with no "valid"
word between them) from either of the Error
FFs will be counted as one error.

Address Errors

Address errors are of three kinds:
a. Address Mark error

b. Sync Check error
c. Address Word error

Address Mark Error (CR 111)

When the Address Mark switch is active, the
AM Search FF is set by Read Gate at character
time 280. The FF is cleared when the address
mark is found. If the FF is still set (no
address mark found) when Read Compare Enable
comes up at character time 296, the Address
Mark Error signal clears the Address Error

FF (CR116).

Sync Bit Error (CR 116)

The address field sync bit occurs at about
character time 304. The Data field bit occurs
at about character time 368. If either of
these sync bits are missing (-Sync Check

= "1"), the Address Error FF will be cleared.

Address Word Error (CR 116)

If one of the three address words does not
compare, the + Compare line will go low, as
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will the CD input to the Address Error FF,
Because the FF is clocked by the trailing

edge of Byte Complete for address words 1,
2 and 3 (-Word Count 3), the FF will clear.

It may be of interest to note that the +
Compare line is held high until character
time 304 (address), and again between the
end of the Address field and character £ime
296, at which point the Bit Counter starts
counting Data bytes. Thus, + Compare ensures
that the FF will be initially set at the
start of both the Address and Data fields, so
as to be ready for the sync bit that begins
each of those fields (as well as for any
errors that might occur in the address field
itself).

Data Errors
Data errors consist of Read Clock errors and

Data Word errors.

Read Clock Error (CR 116)

Normally, Read Clock pulses will continually
retrigger the Missing Read Clock one-shot.
If, when Read Compare Enable comes up for
the Address or Data fields, a clock pulse is
missing, the one-shot will time out, thereby
setting the Read Clock Error FF. This, in
turn, clears the Data Error FF.

Data Word Error (CR 116)

The Data Error FF is set prior to the start
of the Data field by the high held on the +
Compare line, (The logic for Compare is
shown on CR117.) The ~Data Sync Bit line is
high after the Address field, so the Data
Error FF is clocked by Byte Complete, start-
ing at character time 296. When the hold on
+ Compare goes away at character time 368,
the compare sequence begins. A Compare error
is registered by clearing the Data Error FF
at the trailing edge of Byte Complete. The
next valid compare will again set the FF. Ag
described above, contiguous bytes in error
are counted as one error.

SERVO CLOCK ERROR LOGIC (CR 116)

A Ready signal accompanying the Start Access
pulse sets the Enable Servo Clock Error FF
CR117). If a period of 200 nsec occurs with-
out an FTU Write Clock pulse, the Servo Clock
Error FF is set. The condition can be cleared
only by actuating RESET. The FTU Write Clock
may be either servo clock pulses from the
disk, or pulses from the crystal oscillator
in the FTU itself, depending upon the posi-
tion of the MAINT/NRM switch on the FTU.



SECTOR MARK ERROR LOGIC (CR 117)

The Sector Mark (SM) Error FF is held in a
precleared state by one of the following:

1. Enable Sector Mark Error signal = 0
(see CR 116 for conditions).

2. The normally cleared state of the Enable
Servo Clock Error FF,

If case 1 exists, SM errors are not detected.
The case to consider, then, is that in which
the preclear on the SM Error FF is released
by the presence of a Ready signal at Start
Access time.

Normal Sequence

Index Mark (IM) sets the Load Sector FF,
imposing a Load condition on the Sector
counter by bringing pin 9 of that IC low.
The Sector Counter is actually loaded by the
trailing edge of the IM. The leading edge
of the first SM after Index clears Load Sec-
tor, allowing the counter to be advanced by
the trailing edge of that (and each succeed-
ing) SM. The next IM finds the sector count
at maximum, which results in presetting the
Test Sector FF. The trailing edge of that
IM, of course, reloads the Sector Counter.
The ensuing SM (leading edge) clears Load
Sector, while its trailing edge advances the
count and clears Test Sector.

Abnormal Sequence

A Sector Mark Error can occur for two situa-
tions:

a. Index Mark appears before the Sector
Counter has reached its maximum count.

b. A sector mark appears when the Sector
Counter is already at maximum.

Situation 'a' will occur if a sector mark is
missing (or has not been read). Situation
'b' will occur if there are more sector marks
per disk revolution than are indicated by the
setting of the Sector Mark switches, or if an
IM pulse is missing.

Situation 'a'

The first sector mark after Index clears the
Test Sector FF as usual, providing a logical
1 at the CD input to the SM Error FF, The
next Index presets the Load Sector FF, as
usual. The following sector mark then clears
Load Sector (as usual), providing a positive-
going trigger pulse that now combines with
the CD input to set the SM Error FF.
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Situation 'b'

A sector mark that appears when the Sector
Counter is already at maximum presets the
SM Error FF.

The setting of the SM Error FF for either of
the situations above ensures that the Load
Sector FF will be set by the leading edge of
the next sector mark. This holds the Sector
Counter in a Load state, which prevents the
counter from advancing. The circuit is re-
turned to normal by clearing the SM Error FF.
This occurs at Index Mark time if the Address
Error Bypass switch is active, or when the
RESET switch is actuated. Either case forces
the + Enable Sector Mark Error signal low.

UNIT SELECT/RELEASE LOGIC

The contents of Unit switches 8,4,2,1 is
available in two places in the A cable: on
Bus Out lines 0-3 (CR 120), and on Unit lines
20-23 (CR 124). 1In drives having the 60-pin
A cable, the unit information is derived from
the Unit lines. For 50-pin I/0 drives, the
Unit lines are not present, so the informa-
tion must be obtained from the Bus Out lines.
In either case, the Unit Select Tag (CR 124)
is sent separately -- that is, not across

the Bus Out lines.

With the UNIT SEL/REL switch in neutral, a
forced clear is imposed on the Unit Select
FF (CR 122). When the switch is raised to
the SEL position, the clear is removed and a
5-ms pulse generated that sets the FF, caus-
ing the Unit Select Tag to be sent to the
drive (CR124)., At the same time, the pulse
causes a 5-ms Unit Bus signal that selects
input 3 of the Bus Out Mux (CR120), thereby
gating the contents of the four UNIT switches
to the Bus Out lines. (Unit lines 20-23 are
static, whereas Bus Out Bits 0-3 are seen as
a 5-ms pulse.)

Returning the switch to neutral drops the
Unit Select Tag.

The momentary REL (Release) position of the
switch is for use only in dual-access drives.
Issuing the 5-ms Unit Select Tag is accom-
plished as described above. After another

5 milliseconds, the Release delay (CR102)
times out. This causes input 2 of the Bus
Out Mux to be selected (CR 120), sending the
Release signal to the drive along with Tag 3.
Returning the switch to neutral (center-off)
drops the Tag 3 indication.
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FIXED HEAD OPERATION

Three switch combinations can affect the Sel
Fixed Hd FF (CR 105):

1. If FIXED @ ( ) is the combination
selected, the FF is preset to select
only fixed heads (numbered 0-47).

2. If either MOVABLE or SMD positions are
selected, the FF is force-cleared; in
effect, it doesn't exist.

3. If BOTH is selected from the FTU panel,
the FF will toggle with each +Clr cCyl
signal issued by the CAR logic (CR 104).

Let's examine these situations in order.

PRESET -—- EXERCISE FIXED HEADS ONLY

Inputs to the Hd Adrs Comparator (CR 106)
will allow a maximum head address of 3. The
+Sel Fixed Hd signal (CR 105) enables the
+CAR 512 and +CAR 256 lines from the dis-
play mux (CR 119) to the drive, informing it
to select one of 48 fixed heads, depending
upon the lower two bits of HAR and the lower
four bits of CAR (in the FTU).

With HAR and CAR initially cleared, fixed
head 0 is selected, followed by 1, 2, and 3
as HAR advances to maximum. CAR is now ad-
vanced, HAR is cleared, and the next cycling
of HAR selects fixed heads 4, 5, 6, and 7.
This sequence is repeated until CAR reaches
12, whereupon a 0.475 us +Clr Cyl pulse
clears CAR (CR 104) and the entire procedure
begins again.

FORCED CLEAR -~ EXERCISE MOVABLE HEADS ONLY

Action is as shown in the R/W mode flow-
charts. The fixed heads are not exercised
in this situation.

TOGGLE -- ALTERNATELY EXERCISE MOVABLE AND
FIXED HEADS

Assume that the Sel Fixed HA FF is initially
cleared, along with CAR and HAR. All movable
heads are first exercised through all access
positions (as determined by the access mode),
starting with cylinder 0, head 0. After max-
imum cylinder is reached, the +Clr Cyl pulse
clears CAR and toggle-sets the Sel Fixed HA
FF.

All 48 fixed heads are now exercised as de-
scribed above until, when CAR reaches 12, a
low-active -Clr Cyl signal (CR 104) ini-
tiates the +Clr Cyl pulse (CR 105) to clear
CAR and toggle-clear the Sel Fixed Hd FF.
At this point, the pattern for exercising
the movable heads is again entered, and the
entire sequence starts anew.
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HEAD ALIGNMENT CARD (HFSV)*

The Head Alignment circuit receives the pos-
itive and negative dibit information from
the Servo or Read/Write heads and processes
the information to produce the offset indica-
tions. Two types of offset indications are
produced: the visual indication available

on the head alignment meter, and the sign
information that is used by the controller
during the automatic head alignment proce-
dure. The meter reading is a halved indica-
tion of head offset expressed in microinches.
Total offset is the sum of the absolute value
given for both positions of the POS/NEG
switch. The sign information is a changing
polarity signal produced each time the FTU
meter passes through zero.

The alignment card receives dibit informa-
tion from either the Servo head or one of
the Read/write heads depending on the posi-
tion of the R/W-SERVO switch.

The received dibit information is amplified
and gain scheduled such that the total of
the positive and negative signal is main-
tained at 500 mV. A normal On Cylinder
signal would contain 250 mV of positive
dibit information and 250 mV of negative
dibit information. If the negative dibit
information decreases to 150 mV the auto-
matic gain control circuit causes the posi-
tive dibit information to increase to 350
mV. This results in the combined output
being maintained at 500 mV.

Non-AGCed Servo and Read/Write head informa-
tion is fed through switching circuits and
applied to the input of a minimum level
detector circuit. Because the read/write
head information has a lower signal level,
it is gated through an additional gain stage
before it is applied to the level detector.
As long as the signal level is of sufficient
amplitude, the output of the level detector
retriggers a one-shot circuit. The time
constant of the one-shot is selected so that
the circuit will not time out unless the
output of the level detector fails to re-
trigger it.

The output of the minimum level detector's
one-shot is used to gate on the midpoint
detector circuit. The AGCed positive and
negative dibit signals are biased above and
below the zero threshold. When the two out
of phase signals reached the zero point si-
multaneously, they turn on the midpoint
detector. The output of the midpoint de-
tector drives two one-shot circuits. The
one-shots are retriggered by the second mid-
point pulse before they time out. The time
out of the one-shots is the Read Gate for
the Peak Detector circuits.

* TB304A/B only



The Peak Detector circuit alternately detects amount and the direction of the head offset.

the positive and negative dibit peak ampli- The two capacitors drive a differential am-
tudes. These peaks are used to charge up plifier. The amplifier output is then scaled
two capacitors. The difference in potential and limited and used to drive the head align-
between the two capacitors represents the ment meter.
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MAINTENANCE 4

POWER SUPPLY VOLTAGE CHECKS

Two 5 V power supplies provide overvoltage
protection that drops the output voltages to
about 1 volt if the supply voltage should
exceed approximately 6.5 volts. The exact
point at which the drop in output occurs is
preset at the factory with no load on the
supply. 1In addition, each supply has a Volt-
age Adjust pot to set the full-load output
voltage to 5V, #0.5 V. The location of these
four potentiometers is shown in CR500 of the
Diagrams section.

Holes in the front wall of the power supply
compartment allow access for screwdriver
adjustment of the two +5 V pots. The -5V
pots may be adjusted by using the finger tips
to turn the blue plastic disk attached to

the shaft of each potentiometer.

NOTE

Don't capriciously tweak the
factory-set Overvoltage pots.
Not only can the overvoltage
protection be lost if the shaft
is turned one way, but also, if
the shaft is rotated the other
way, premature protection may be
invoked that will cause the out-
put to drop off before the
supply reaches its operating
voltage. The Overvoltage Ad-
justment procedure given below
is for those relatively rare
occasions where the procedure

is absolutely necessary.

OVERVOLTAGE ADJUSTMENT PROCEDURE

1. Turn off the FTU and remove the cover
from the power supply compartment.

2. Disconnect the red (+5 V) wires going to
the logic board and control panel from
Al1TB1-8. Do not disconnect the red wire
coming from the +5 V.

3. Turn the +5 V Overvoltage pot fully coun-

ter clockwise (to raise the overvoltage
sense beyond the range of the +5 V supply,
essentially negating any regulatory actions.)

4. Turn the +5 V Voltage Adjust pot fully
counter-clockwise to minimize the output
voltage.

5. Turn on the FTU.
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6. Connect the ground probe of a VOM to a
convenient ground in the FTU case.

7. Slip the other VOM probe under the screw
of A1TB1-8; tighten the screw to hold the
probe.

8. Observing the VOM, turn the +5 V Voltage
Adjust pot until the meter registers
+6.5 V.

9. Still observing the VOM, turn the Over-
voltage pot slowly clockwise until the
meter shows an abrupt drop from +6.5 V
to about +1 volt.

10. Turn down the Voltage Adjust pot so the
meter reads +5 V. (This reading will
probably change when a load is later
applied to the supply.)

11. Turn off the FTU, reconnect the red wires
to A1TB1-8.

Repeat steps 2 through 11 for the -5 V supply
if necessary, using the blue wires, AlTBl-7,
and minus voltages.

NOTE

After performing the Over-
voltage Adjustment, it is
necessary to re-adjust the
supply voltage under load,
as shown in the Voltage
Adjustment below.

VOLTAGE ADJUSTMENT PROCEDURE

1. Remove the cover to the power supply com-
partment, if this was not done as part of
the Overvoltage Adjustment procedure.

2, Connect the ground probe of a VOM to the
FTU ground stud or some other convenient
logical ground; connect the other probe
to AlTB1-8, for +5 V adjustment, or to
AlTB1-7 for -5 V adjustment.

3. While observing the VOM, turn the Voltage
Adjust potentiometer on the requisite
supply until the meter reads 5 V, $0.5 V.

4, Repeat steps 2 and 3 for the other supply.

5. Replace the cover to the power supply
compartment.



TROUBLESHOOTING THE FTU LOGIC
GENERAL

When using the TB304 to troubleshoot prob-
lems in the drive, it would be reassuring
to know that the tester is functioning
properly; that is, that the drive is not
adding FTU errors to the pattern it writes
or reads on the scratch pack. That is why
the Operation section stressed the need to
perform repeatedly any exercise that caused
error stops, in order to pin-point the drive,
the scratch pack, the I/0 cabling, or the
FTU as the source of the problem.

The flowcharts in section 3 show the sequen-
cing of signals and commands to most FF's
and registers in the FTU for each access and
R/W mode. The diagrams in section 5 are
arranged functionally to minimize jumping
from page to page while tracing a circuit.
As a result, a break in the flow of a signal
or command between two flowchart points may
be easily related to the gates and inverters
between those points. These elements will
most always appear on one or the other of the
diagrams denoted by the cross-reference num-
bers above the respective flowchart symbols.

Remember that with the Maintenance/Normal
switch in MAINT, all lines from the drive
are active with the exception of Read Clock,
Read Data, and Unit Ready (which is artifi-
cially generated in Maintenance mode), and
that the write functions are not impeded.
The above statement assumes, of course, that
the A and B cables are connected to the
drive.

USING THE TEST POINTS

The stylized waveforms below should help in
determining whether or not the FTU is per-
forming properly. Not all test points on the
panel are shown, but the method of operation
may be extended to those not included.

Cylinder Select

Access Mode CONT
Cyl Addr Sw Bit 1 ON (up), others OFF

Actuate RTZ, then START. Drive alternates
between cylinders 0 and 1.

Bit O TP
(sync) '
! 2.5 us '1.6 us
min. (+0.4 us)] =
CYL SEL TP I I
(observe)
4-2

Head Select
Access Mode DIRECT
Wrt-Rd Select WRT FORMAT
Seq/Man MAN

Head Addr Bit 1 ON (up), others OFF

Actuate START.

. 2.8 us (+0.7 us)
Bit O TP =

(sync) |

1.6 us
0.25 |
us (+0.4 us)

(+0.06)[ '_""]

HEAD SELECT TP
(observe)

Address Mark

Access Mode DIRECT
Wrt-Rd Select WRT FORMAT
Seq/Man MAN

Addr Mk/Sector Mk ADDR MK

Actuate START.

- §
16 ms (+4 ms) L_

CONTROL SELECT TP I
|

(sync)
|
4.5 us
24 us |(+1 us)
(+6 us) =
Bit 5 TP
(observe)

(Address Mark)

Actuate STOP. Place Wrt-Rd Select switch to
WRT. Actuate START.

35 us (+4 us) L-
|

READ GATE TP
(sync)

7.25 us
4 us (+1 us)
(+2 us)

AM FOUND TP
(observe)
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Write Clock/Data
Access Mode
Wrt-Rd Select
Data Pattern Sw

Actuate START.

WRITE CLK TP

DIRECT
WRT
10 101 010 pattern

|54 )|

(sync) 1

103 us
(+10 us)

WRITE DATA TP
(observe)

Read Clock/Data
Access Mode

Wrt-Rd Select
Data Pattern Sw

83319600 C

DIRECT

READ

(as for Write Clock/
Data, above)

Actuate START,

52.5 us
(+5 us)
READ CLK TP I ‘ I
(sync) 1 :
|
105 us
(+10 us)
READ DATA TP |

(observe)

Read Gate/Write Gate

The Read Gate and Write Gate test points
offer a rough index of the FTU's operation.
When syncing on Index Mark, the R/W gate TP's
should not deviate by more than 10% from the
norms shown in figure 3-7.



SECTION 5

DIAGRAMS



This section contains the logic, cabling, and power diagrams for the
TB304B/C and the TB304A. Yellow divider sheets identify the two diagram
sets. The cross-reference numbers described below are duplicated for
each set, except as indicated.

Cross-reference numbers for the diagrams fall into seven number series,
as shown below. The first sheet in a series is usually a "locator"
diagram that shows the physical arrangement of the electrical components
within that series. A map of the logic board (IC placement) is given on
CR sheet 125.

CR Series Is Concerned With
010<:> Key to Logic
100 Logic Diagrams
200 Logic Board/Control Panel Cabling
300 Panel Switches, Indicators, Test
Points
400 I/0 Cables
l 500(:) Power Supply
600<:) Type HFSV Head Alignment Card

©

Found in front of TB304B/C divider, this series is
common to both diagram sets.

®

Shown only with the TB304B/C diagram set, but applicable
to the TB304A as well.
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-5V A24c31-42 | 12 -5V 12 | 301 Azwz-12
120,124 A2JC31-41 |13 + UNIT 8 SW <+ 13 | 303 Azu2-13
120,124 A24C31 - 40 | 14 + UNIT 4 SW <4— U 303 A3d2-14

CROSS

reF ne 201




a o ¥ <
om .
2]
1
A2PD3IA A3PT - olw
~ Y u
104,105 A2D3(-01 { | +CYL ADRS SW (28 < 1 {302 a347-01 | & |
(NU) 1)
NC A2JD3i-02 | 2 2 |301 Az47-02 2
- el
119 A24D31-03 | 3 DISPLAY MUX BIT 9 —p 3 {301 A3s7-03 =
- ™ s
119 A24D31-04 | 4 DISPLAY MUX BIT 10 > 4 {301 A307-04 ol
105 A2JD31-05 | 5 = MOVABLE 5 | 303 A347-05 XY
116 A24031-06 | 6 - INDICATE DATA ERROR > 6 301 ass7-06 o
- M ~
(NU) ZIm™
NC A24D31-07 | 7 7 {NC A397-07 P
GND z o |22
GND A2JD31-30 | 8 8 | 305 A307-08 s — |2
- ADRS ERROR
116 A2JD31-29 | 9 INDICATE s > 9 | 301 A347-09
- (o]
105 A24D31-28 | 10 FIXED 10303 az7-10 g &
] <
104,105 A24031-27 | 11 *+ CYL ADRS SW 256 < 1 {302 asu7-11 2 8
N (]
NC A24D3I1-26 |12 (NU) 12 {301 A307-12 4 =
w
115 A20D31-25 | 13 = DISPLAY MUX BIT & > 13 | 301 A347-13 Z
16 A20031 24 | 1 - SERVO CLK ERROR > 14 | 301 A3u7—1a o
L/ bl
L& B
o) @®
[Ny
o -
m o
e
A2PD3IB A3P8 - s
f [oN=]
- OFFSET_POS SW - -2
107 A24031-09 | | < I |303 azus-oI
Al W 51 =T
104,105 A24D31-10 | 2 +CYL AORS SW 512 < 2 |302 Azse-02 = B
- (=] <z
110 A2JD31-11 | 3 STROBE LATE < 3 |303 A348-03 =2 B
(NU) g FH
NC A24D3I-12 | 4 4 | 302 A348-04 = $°
(=]
116 A20031-13 | 5 + ADRS ERROR BYPASS SW < 5 | 302 A348-05 <
110 A2JD31-14 | 6 = STROBE EARLY <4 6 | 303 A348-06
W
113 A20031-15 | 7 + WRT FLAG S < 7 | 303 azus-o07
GND A20D31-38 | 8 GND 8 [305 A3u8-08
119 A20D31-37 | 9 — DSPLY SW/ERROR CNT, HD < 9 | 304 A348-09
NC A2JD3I-36 | 10 - DSPLY SW/ CYL <4 10 1304 A348-10
116 A20D31-35 | 11 + DATA ERROR BYPASS SW < 11| 302 A348-11
NC A2JD31-34 | 12 () 12 |NC A3JB-12
- OFFSET NEG SW
107 A20D31-33 |13 < 13 | 303 A3uB-13
NC A2JD31-32 {14 (V) 14 |NC A3UB-14
A2PD3IC A3P9-
_ W
119 A2JD31-17 | | DSPLY SW / CHAR CNT 4 I 1304 A349-0I
(NU)
NC A2JD31-18 | 2 2 |304 A349-02
NU)
NC A20D31-19 | 3 ¢ 3 | 304 A3zu9-03
110 A2J031-20 | 4 —RD GATE 4 {301 A3J9- 04
110 A24031-21 | 5 — WRT GATE » 5 | 301 A349-05
— STAI
101 A24D31-22 | 6 START < 6 | 303 A3u9-06
101 A20031-23 | 7 — STOP —<¢ 7 | 303 A3g9-o07
GND A2UD3i-46 | 8 GND 8 | 305 A3u9-08
101,102 — RESET .
102, - 9 -
103116 A29D31-45 | 9 - < 303 A3J9-09
101 A2JD31-44 | 10 hd < 10]303 A349-10
101 A20D31-43 } 11 —(RUN+RTZ) > 1| 301 azge-ni
NU
NC A2U03i-42 {12 (NU) 12 | 304 A3J9-i2
NC A20D31-41 {13 {NU) 13] 304 A3J9-13
119 A2JD31-40 | 14 — DSPLY SW / RD DATA < 14 | 304 azy9-14
% 202
(a]




o S
B
AZ:SIA A3Pa- - s
107 A2UE3I-01 | 1 —ON cvL —p- 1 | 30t A3v4a-01 i
119 A20E31-02 ] 2 ~DISPLAY MUX BIT | > 2 | 301 A344-02 §
113 A2JE31-03] 3 +DATA PATTERN SW | <4 3 | 302 A304-03 % -
104,105 A20E31-04 | 4 +CYL ADRS SW 2 < 4 | 302 A344-04 3 g
106 A2UE3I-05 | 5 = HD ADRS SW 2 <4 5| 302 A344-05 LY
119 A2UE31-06 | 6 = DISPLAY MuX BIT 2 > 6 | 301 A304-06 §
113 A20E31-07 | 7 “DATA PATTERN SW 2 < 7 | 302 A3v4-07 g §
GND A2UE3I-30 | 8 GND 8 | 305 A34a-08 é & gi
101 A20E31-29 | 9 = PAULT > 9 | 301 A344-09 - =
106 A2JE31-28 | 10 +HD ADRS SW | < 10| 302 A344-10 e 3
104,105 A20E3I-27 | 11 +CYL ADRS SW! < 1] 302 A3v4-1i é §
13 A29E31-26 | 12 +DATA PATTERN SW O < 12 | 302 A3va-12 © "
119 A2JE3I-25 | 13 - DISPLAY MUX BIT O > 13| 301 A3z4a-13 %J
(01 AZgE3I-24 | 14 ~ (READY + MAINT + LOGIC I/0) > 14| 301 asua—ia C_L,
e
e
ey
<
80
A2PE3IB A3P5 — o
™ (] EH]
119 AZJE31-09 | | ~DISPLAY MuX BIT 3 —» 1 | 301 azus-01 -
13 azuesi-1o | 2 +DATA PATTERN SW 3 < 2 | 302 asus—02 = B
104,105 A2JE3(~11 | 3 +CYL ADRS SW 8 < 3| 302 Asus-03 ; §§
106 A2JE31-12 | 4 +HD ADRS SW 8 < o | 302 a3u5-0a ; gg
119 A20E31-13 | 5 —DISPLAY MUX BIT 4 > 5| 301 A345-05 3
104,105 A2JE3I-14 | 6 +CYL ADRS SW 16 < 6 | 302 A345-06
122 A2UE31-15 7 - UNIT SELECTED —» 7 | 301 A3us-07
GND A2JE3i-38 | 8 SND 8 | 305 A305-08
106 A2JE31-37 | 9 * HD ADRS SW 16 <4 9 | 302 a345-09
13 AzuEsi-36 | 10 + DATA PATTERN SW 4 < 0] 302 A3u5-10
121 A20E31-35 | 11 — BUSY » i1 301 A345-11
101 A2JE3I-34 | 12 ~ SEEK ERROR > 12| 301 A34s5-12
106 A20E31-33 | 13 +HD ADRS SW 4 < 13] 302 A345-13
104,105 A2JE31-32 | 14 * CYL _ADRS SW 4 < 14| 302 A3y5-14
AZPE3IC A3P6-
104,105 A2JE3I~-17 | 1 *CYL ADRS SW 32 < 1 | 302 A3u6-01
NC A2JE3I-18 | 2 (NU) 2 | 302 a3ve-02
121 A2UE31-19 | 3 — WRT PROTECT > 3| 301 A346-03
17 A20E31-20 | 4 — SECTOR MK_ERROR 'S 4| 301 A3v6-04
104,105 A2UE3I-21 | 5 *+CYL ADRS SW 64 < s | 302 A3s6- 05
1o A20E3-22 | 6 ~DISPLAY MUX BIT 7 < 6 | 301 A3J6-06
106, 113 A2UE31-23 | 7 = HD SEQUENTIAL SW < 7| 303 A3ye-07
GND A2JE3I-46 | 8 GND 8 | 305 A346-08
113 A20E31-45 | o +DATA PATTERN SW 7 <4— 9 | 302 A3u6-09
106 A2JE3I-44 [ 10 = HD MANUAL < 10] 303 A3J6-10
113 A20E31-43 | 11 +DATA PATTERN SW 6 < 11| 302 azve-11
119 A20E31-42 | 12 — DISPLAY MUX BIT & »— 12| 301 A3J6-12
U3 A2E3- 41 | 13 + DATA PATTERN SW 5 < 3| 302 azve-13
119 A20e3(- 40] 14 = DISPLAY MUX BIT 5 » 14] 301 A3J6-14
\J
= Mrwo 203



(a] <
<Im
A2PF3IA A3P| - u:)
a ° 1y
120 A2JF31-0l D +ENABLE CNTL SEL(TAG 3) »- 1 | 305 A3u-Ot | &
120 A2oF3i-02 | 2 + ENABLE HD SEL(TAG 2) > 2 | 305 Azu-o02 §
103 A20F3i-03 | 3 + 13 > 3| 305 a3u-03 218
NC A2J0F31-04 | 4 ) 4 | 305 A34-04 3 §
120 A20F31-05 | 5 +BUS OUT MUX BIT 9 > 5 | 305 A3u-05 Py
102 A20F31-06 | 6 + INDEX MK »- 6 | 305 A30- 06 ” §
121 A2JF31-07 | 7 * ADRS MK FOUND 7 | 305 A3u-07 % a
GND A2UF31-30 | 8 GND 8 | 305 A3u-08 é 2 éz
114 A2JF31-29 | 9 +NRZ WRT DATA > 9 | 305 A34i- 09 °
GND A2UF31-28 | 10 SND 10| 305 A34i-10 Q E
GND A2JF3I-27 | Il GND 1| 305 azv-n 2 E
GND A2JF31-26 |12 SND 12 | 305 A3u-12 § .
110 A2JF31-25 |13 + WRT GATE ! 13| 305 A3u-13 g
110 A2JF31-24 | 14 +RD GATE > 14 | 305 A3J-14 ;
|/ \ &
e
=
8p
A2PF3IB A3P2- O
a 8%
111 A20F3i-09 | 1 +RD CLKe (-RD ERROR) » 1 | 305 ass2-o01
118 A2JF31-10 | 2 +FTU WRT CLK > 2 | 305 a3u2-02 E w
120 A2JF3I-11 | 3 +BUS OUT MUX BIT 3 > 3 | 305 a3s2-03 ;: ég
120 A2UF3I-12 | 4 +BUS OUT MUX BIT 4 > 4 | 305 A302-04 = gg
114 A20F31-13 | 5 +RD DATA > 5 | 305 A3s2-05 =3
120 A2JF3I-14 | 6 +BUS OUT MUX BIT 6 » 6 | 305 A342-06
120 A20F3i-15 | 7 +BUS QUT MUX BIT 7 > 7| 305 A3g2-o07
GND A20F31-38 | 8 GND 8 | 305 a3u2- 08
GND A20F31-37 | 9 GND 9 | 305 A342- 09
GND A20F31-36{ 10 GND 10| 305 A342-10
GND A20F31-35 | 11 GND 1| 305 Azu2-11
GND A20F31-34 | 12 GND 12 | 305 A3v2-12
GND A20F31-33 |13 GND 13] 305 A342-13
GND A2UF31-32 | 14 L 14| 305 a3s2-14
[/ \J
A2PF3IC A3P3 -
120 A20F31-17 | 1 +BUS OUT MUX BIT 6 > (i 305 A33-0l
17 A20F31-18 | 2 + SECTOR MK > 2 | 305 A343-02
120 A2JF31-19 | 3 +BUS OUT MUX BIT 3 > 3 | 305 A3J3-03
120 A20F3-20 | 4 +BUS OUT MUX BIT | 'L 4 305 A3J3- 04
NC A2JF31-21 | 5 (V) 5 | 305 A343-05
120 A2JF31-22 | € +8US OUT MUX BIT O - 6 | 305 A303-06
120 A2uF3-23 | 7 +BUS OUT MUX BIT 2 > 7 | 505 nsus-o07
GND A2JF3i-46 | 8 GND 8 | 305 a3u3-08
GND A20F3i-45| 9 GND 9 | 305 A343- 09
GND A20F31-44 | 10 GND 10 | 305 A343-10
GND A20F31-43 | 11 GND 11| 305 A343-11
GND A2JF3i-42 | 12 GND 12 | 305 a343-12
GND A2JF31—-4] | 13 GO 13 ] 305 A343-13
GND A20F3i-40 _I; GND \I: 305 A3J3-14
Iﬁ'?é*io 204
[a) (3} ? <



SERVO
cmps crae OTESE] EARLY ADRS  DATA
ERROR  ERROR CR28 CR27  CR24 CRI5 CRIS CRIS CR20 CRI CRIZ CR22 CR23 -
DISPLAY a ) @O @@ =) {F=r 5
3 = SELECT E'"' RT4 ERR
V-8V ATE CRi4  cAi3 CLK SECTOR WRT UNIT CHAN SEEK  FAULT ON  UNIT
@ ERR MK PROTECT SEL'D BUSY ERR CYL READY
~— ERR BYPASt— -- -{ :: ,»- INDEX
XTAL MAINT T ADRS DATA DISPLAY sccvon@ @
349 ” P CRO2 CRO3 CRQ4  CRO5 CRO6 CRO7 CRO8 CROS  CRID pnly
N
g OO OO0 OOQ OO 7O i
SERVO NAM N °
o & @
aoRS a . ACCESS OATA @
o o) 0o obe L r DATA PATTERN
@ — { Ra3 |
@ » “ R {Fez]
> o @ J « 73 [ » © ’3
an N ~ w o N - [}
SECTOR 600 (K1) 400 (1) 7] sas cr2i 3 5 4 3 T o e2o
DRIVE HEADS N
i 2250001 4000 (L0 . CYLINDER ADDRESS —_
WRT RUN RD " P2
[ ?. ] » %3
» WRT - RD + 3 2 2118118
o ©
o SELECT ~ @ ° ° TP
CRI8 CRI7 —J 22
sMD 19 (M) 6000 (HI) 1024 256 128 16 [
———— UNIT ————— — — (:)
SEL RTZ sTART HEAD ADDRESS —— ———— E Tp23 7 P12
M ' on |
8 g 2 a1 1= " E e S8
] a b3 N n I TP24 @S T3
° HD
) 4 2 | REL RESET sT0? MOVABLE 16 ) ) 2 1 TP27  SEL

©

] { i [ [ [ T T ) |
O oND o -5 O +8 Ji2 4 Ji % JIo (1 Js J8 JT Js 5 J4 43 J2 Ji
[ J) z
g% o n S
2z & ¢ 0 o=
oz OD 41 1
o 3 om ™ S;‘
> 27T mo
£ 4 m
“v m 25 32 3¢
> z » Q_‘ )amm
= m > 23 o3 &m
- a0 - z Zz 173 >
ovn 2 ® S @0 o,,:og
22 o E4 g 28 2R °a
Z20n »
o m 3 38 3 3
o c r m; »
D > F3 b OD
S o —0 S 29 -2 3
Ty @ . o z m m
z2 - ) ¢ Pz o3 7
ot ) 2 4n5. &
ez = 588233
- 4 3 m z
@ o S 6= P @
7 + z 83 42 =
® Y w 8D I g f_‘
< T
o Q C r
<-4 2 2
» @ o " o
2L R
v o

CONTROL DATA CODE (DENT c
C
CONTROL PANEL 19333 83319600 A
No:ms':g:“ T8304B/C mer o 300 |sweer 34 Inoe 5-34

2




Q 1 ° v @ <
< ["2]
LLe]
olw
I
A3JT- NN S
04 —DISPLAY MUX BIT 10 CROO ROO Q
202 A3P7-04 ¢ ANA— 2
L2 T
03 - 9 cnoR} RO 28 -
202 A3P7-03 —) ¢ AMN— o [
13 - s RO RO2 H
202 A3PT- 13 —)- ¢ AA—
A3J6- N (-
06 - 7 CRO3 \\ RO3 5
203 A3P6-06 ——> ¢ Ao —13
12 - 6 cnoxl\‘ RO4 £,
203 A3P6-12 —> 1 —AAA- : o a2
— O
14 - 5 CRo;{\ ROS S St
203 A3P6-14 ¢ A
A3l5- - 4 cnoe‘{_\‘ RO6 Q
203 A3P5-05 —— ¢ —AM- @
ol - 3 CROTSN RO7 3
203 A3P5-01 —>)> D] AAA @
A3J4-
%e - 2 cno&\ RO8
203 A3P4-06 —), ¢ VWA
02 - | cao;\\ RO9 -
203 A3P4-07 = i AP @
4
_ CRIO‘{\ RIO oY
203 A3Pa-13 —135 DISPLAY MUX BIT O » RO g2
- awn
AR —SEEK_ERROR o™ RII x
203 A3P5- 12 ¢ A a9
- <<
A9 —FAULT cRIZ N\ RI2 Eo
203 A3P4-09 —, " WA z32
oM
N A) 305
A3JT- -
- CRI3 RI3 =3
202 A3P7 -0 083 INDICATE DATA ERROR M I3 = EN
ao
— 22
(=] 14
B) 305 = §§
o INDICATE ADRS ERROR CRITNN RI4 3 K
203 A3P7 -09 —25 \\g ByyE— ©
A346-
- CRI5 RIS
203 A3P6- 04 —O%3 SECTOR MK ERROR ‘{,\g RS
- CRI& RI6
203 A3P6-03 23y WRT PROTECT ¢ A
A3J9- N
- CRIT RI7
202 A3P9-04 2%y RD_GATE ‘{\'4 R
- G CRI8 RIS
202 A3P9-05 —23) WRT GATE \\,4 R
A3J5-
_ CRI9 RI9
203 a3ps-o07 973 UNIT SELECTED ¢ Rl
" -BUSY CR20‘<\ R20
203 A3P5 -1l ——> —w\
ABR PN R2l
202 Aspo-i1 —Ly - (RUN + RTZ) D Wo
c) 305
AN CR2ENN R22
203 A3P4-04°%' —ON YL ¢ A
14 - (READY + MAINT + LOGIC 1/0) cnzs\‘\ R23
203 A3P4-14 —> ¢ ANA-
AIT- cR2AN R24
202 A3PT-14 14 - SERVO CLK ERROR & R2:
A3J2-
201 A3PIz- 09 225 9 VOLTS ~
CR25 R25
201 A3Pl2-10 9>y | A
caae:{\ R26
201 Aspiz-11 —1 g5 VOLTS
12
201 A3PI2-12 —))—
AZIT- ‘{\ R27
202 A3p7-02 225 {NU) CR2T 1€ WA
o\ R28
202 A3PT- 12 —25 o) CR28 g AN
NOTES
INDICATOR NAMES AS SHOWN ON FTU CONTROL PANEL
ARE INDICATED ON CROSS REF. NO. 300.
2. RESISTORS RO2 THROUGH R26 ARE PART OF THEIR
ASSOCIATED LED {CRO2 THRU CR26).
CROSS
REF NO 301
o | o f ) <



<o
NI ZE N\ e - ?
W ———0\02_ ] oo
| - > 203 A3P6- 02
| ) A3YS - 3 p—
.2 + HD ADRS SW 16 09
203 A3P5-09
) s23 ° & |e
) e |”
2 + 8 04 N o |E
. 53 > 203 A3P5-04 H
3 -
™~z + s 3 S
& >> 203 A3P5-13 2
| =
3 o
o . 2 A3ys- |£ g
203 A3P4 - ~ gs
) 520 03 A3P4 - 05 S l@w
+
2 HD ADRS SW | 519 203 azea- o S
| Si9 g
’_3\ N/U) A3 B
2 y -
\ i >>——— 202 A3P8 - 04
| EE)
T ~_2 + CYL ADRS SW 512 02
- 202 A3P8- 02
i Si7
) _3\ A3J7- "
2 * 256 > 202 A3p7 - 11 EN
! SI6 Tw
3 5
4 ]
_Q\_& + 128 > o1} 202 A3P7 - O e
| SIS 33 N
_3\‘ 64 238°"
2 + AN
203 A3P6 - 05
| Sia ) 203 A3P6 =3 .
| S §§
2 + 32 ol _ = g
5E 203 A3P6 - O = B
| = g
(=3
k + 6 A3J5- S
2 N _
\ 2 203 A3P5 - 06
L 3
2 + i 03 503 a3ps5 - 03 <+
I sh
3
' \Zsso + 4 > 203 A3Ps - 14
| , . . A344-
~ >22 203 A3P4-04
| $09
3
2 + CYL ADRS SW | U po3 a3pa- 11
I 508
R89 | 3 ®
+5Ve—mn A346 -
1K ™~z + DATA PATTERN SW 7 09 ,03 A3P6 - 09
) S07
1 3
<, . 6 I
> 203 A3P6- i
J 506
3
NOTES: ~o2 + 5 13 203 A3P6- 13
SWITCH NAMES AS IND- | 505
ICATED ON 'FTU CONTROL 3 A3ss
NEL ARE SHOW| 4 -
CROSS REF NO 300. ~2 + 4 310 203 a3ps - 10 -
] S04
| 3
2 + 3 92 _ 203 a3ps - 02
| s03
1 3 A344-
~2 + 2 > 203 a3pa- o7
| 502
|
2 + ! > 203 aspa - 03
! SO1 <
3
2 + DATA PATTERN SW O 12 .03 a3pa -2
| SO0
3 A348 -
N + ADRS ERROR BYPASS SW 05 ,0p A3P8-05
| s29
3
T2 + DATA ERROR BYPASS SW U po2 A3PE - 11
) 528
L % 302

Q 1 [T} T o0 | <



o | (3] I
+5V < |5
1]
$ Reg o
ik, o
| WRT FLAG SW 3 g
2 + LAG S 2 202 azPs -07 o K4
| S37 a
3 A3JI) - &
_—Q ~
2 + WRT INHIBIT SW 04 sk
201 A3PII -
| s36 04 2 I
3 3
- ~2 + SEQ PWR SW i _
: 535 —, 201 A3PIl t u 8
—0 (2]
3
| Y + XTAL sw 10 A
201 A3PII - 10 I
| s34 w O |2
3 g ~ lze
T 2 + MAINT Sw 05
. 553 —>)>——— 201 A3PII - 05 o
L3 $
2 + RPM 2400 SW 07 )
i §32 —) 201 A3PII - 07 2
- T
2 + 200 TPT SW 598 o1 3Pl - 06
| S3i
1 3’\ 2 5 HEADS SW Sl
+ ]
\ 55 . S 201 A3PI2 -02 o
w
_3’\ §¥
2 + UNIT SW8 I3
| o - 201 A3PI2 - 13 2L
3 g3
~ ~.2 + UNIT SW 4 SN
> -4
1 526
_3\ = B
2 + UNIT SwW 2 \\ 07 = < -
A 12-07
i 525 2, 201 A3PI2 = gg
p 3 E §§
NP + UNIT SW 1 06 3
| A3PI12 -06
| 24 20 g
] s
I 2 + 4000 BPI SW ol
\ e S 201 A3PI2 -0l
2 +( } \\ 03
| T > 201 A3PI2-03
_3\¥ AORS MK SW ABJII-
2 + ADRS MK S 99 201 A3PII-09
— 1, S48 ) R2T +5V
(14) 349K
. A3J8-
[ — OFFSET + SW ol
2 3 8 S »>—— 202 A3P8 -0l
+—L0" ooFF L
) 543 o [vw — OFFSET — SW 13 202 A3PE- 13
® NOTES : [-—MN—-st
. 3 = - STR_EARLY SW N 06 202 A3P8-06
SWITCH NAMES AS IND- | 2" .orf
ICATED ON FTU CONTROL] saz | " - STR_LATE SW 03
PANEL ARE SHOWN ON M 2. 202 A3P8-03
CROSS REF NO 300. | A3J9-
. 2 | — — RTZ Sw — 519 202 a3P9 - 10
=0 oOFF
sal i -
) ["R“;’;‘* RESET SW 509 Lon A3PS - 05
» 2 | — = START SW SH>€ 202 A3P9 - 16
- 540 POFF —w—y - STOP SW 7
L o STOP § — > 202 a3p9 - 07
, A3Ji2-
3 [ - UNIT SEL SW NN
. e > 3PI2 - 05
o OFF |
539 —W— - RELEASE 04
d = —S>—"— 201 A3PI2 -04
b A3J6 -
3 [vw - HD SEQUENTIAL SW 5537 203 a3p6- 07
| 2 R38
538 | [—W"'J - HD MANUAL SW S0 503 aspe- 10
<! - R39+5V
FIXED AT
3 - FIX RN
N> 202 A3PT - IO
) 2~ BOTH_ R40
L sar I—W—J -
L 1 MOVEABLE 359 502 a3p7 - 05
RerNo 303
Q | o |



1 © '
il B3
1
+5v a |w
DISPLAY SELECT R39 g
(2413.9K A3J8- i
" - DSPLYSW/CYL 10 202 A3P8-10 S
<0 .
R40 =13
- DSPLY SW/ ERR _CNT, HD 599 202 a3P8 - 09 I
I 3
R4| 2
i A349- =
| - DSPLY SW/ CHAR CNT >0 202 a3P9-OI (Y
- g
1 - DSPLY SW/ RD DATA NNL _ A
\ s >-—-— 202 A3P9 - 14 § ::;
4 Ra3 s & Ja
s49 | HiallL
' 1 NU 5> 202 A3P9 - 02 o gk
L s R44
0y =
(3]
s & [ NU >3 202 A3P9 - 13 a
R45 g
(2]
W NU > 202 A3P9- 03 [
R46
[ NU 2 202 A3P9 - 12
)
2H
+5v Z0
ACCESS MODE aar i
| SEQ REV AaJ”IO ;'g
Vv > 201 azpI0-07 z=z
R48 o
r‘W"—‘ - SEQ FWD > 201 A3RI0- 09
4
rag | A3JII- = P
i “
" DIRECT O 201 azei-o i & 2
R50 2 H
| 1 - CONT 14 z EN
\ 3 201 A3PII - 14 (=] g
A RSI =
| S48 | S ~ RANDOM 92 _ 201 aspii- 02
. L 5 RS2
o 8 ™ NU B 201 a3PiI-13
RS3
v NU 03 _ 201 a3PIi - 03
R54
i rw NU '2_ 201 a3PI - 12
+5v
WRT - RO SELECT
{ WRT FORMA "
| - ORMAT 4 501 A3PI0- 14
R56
™ - WRT S>3 201 A3PIO - 13
R57
1 -RD ot
™ RN 20) A3PI0 - O}
RS8 |
. s /j""’_‘ ~(WRT o RD) —5>92_ 201 a3PI0 - 02
4 R59
| S50 i -
[ OFF 3> 201 a3PI0 -03
L 5 R60
0 =
. & [ NU 9% 201 A3PI0 - 04
R6I
" NU >0 201 a3pi0 - 05
R62
NU 06
3>—— 201 A3PIO - 06

CROSS

REF NO 304




o I © v ! <
<)o
0
A3 1004 (27) & o|w
+ INDEX MK R63
204 A3PI-06-225> N AA—————@ TPOO §
TN SECTOR MK R64 5
204 AP3-02 ==, * A PO 3
“6"7_ A R6S5 2o
204 A3PI-07 —) + ADRS MK_FOUND ——————@ TPO2 5 ”
_ R66 §
301 (¢ ON CYL AN @ TPO3 =
A3JI- [ =)
09 + WRT DATA Ré7
204 A3PI-09 —, S ® TPO4 9
AYES FTU WRT CLK R68 1o |”
204 A3P2-02 223 + FTU WR WA—————@ TPO5 I3 2 |.e
x 42
ATA R69 o — | Bu
204 A3P2-05 22 + RD DAT WA——————@ TPO6 e <
RD CLKs (- RD ER R70 g
204 A3P2—01 —25 as ° ! ROR) ———@ TPO7 &
A3 WRT GATE R7I 3
+
204 API-13 —), wWA——————@ TPO8 :‘.3’
204 A3p1-14 12y + RD GATE VP P
_ R73
301 (B ADRS ERROR A TPIO
~ DATA ERROR R74
301 (A A TPII
A3JI- , o
R75 y
204 A3pI-03 23 + 13 — M ——————@ TPI2 22
<
aa
E 3 R76
208 A3pI—02 223 + ENABLE HD SEL TAG o TPI3 o
Zuw
3 R77 o
208 A3P1-01 2 + ENABLE CNTL SEL TAG o TPI4 S
MUX BIT 9 R78 <
204 A3p1-05 22 + BUS OUT ~ RIS = F
A3z o R79 ~ HH
“©
204 A3P2-06 —, A TPIG g § :
Z H
R80 S
204 A3Pz-o7i) ’ A TPH7 <
A3J3~
R8I
204 a3p3-01 2L s e TPI8
A3J2-
%32 5 R82
204 A3P2-03 ), WA———@ TPI9
R83
204 A3r2-04 92y 4 ~———@ TP20
A3J3-
3 R84
204 A3P3-03 -2 ———————@ TP2I
R85
204 A3P3-07 203 2 w—@ TP22
RB6
204 A3P3-04 22 ! A ® TP23
R87
204 A3F3-06 263 + BUS OUT MUX BIT O o P24
08,1012 GND
10|
204 A3PI-08,I0—12—, ® TP27
—
204 AP2-8+14° —> NOTES :
a3y3-
~ >l TEST POJNT NAMES AS IND-
204 API-Bwi4” —) ICATED ON FTU CONTROL
A3~ PANEL ARE SHOWN ON
203 A3P4-08 — CROSS REF NO 300.
A34s—
203 A3P5-08 2
o
203 A3P6—-08 —),
A3JT-
202 A3p7-08 28y
e
202 A3P8-08 —
A3J9-
202 A3P9-08 285>
A3410-
201 a3pI0- 8,101, O L2y
A3JI-
o8
201 A3PII-08 —,
ABgi2-
201 A3p12-08 283 GND
A3JI- =
204 A3pI-04 223 (NU) R52 (NU) @ TP25
N {NU
204 A3P3-05 —) ! R53 (NU) ® TP26
mrw 305
a | ) | <
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lmc 5-40

sweer 40

c 83319600

400

19333
cwoss
REF NO

JCODE 1DENT

TB3048/C

LOGIC
B0ARD

—2]
—=] 1+ FRTF  EIETE

\ 14 WIRE
Y, I/0 BYPASS CABLE «— FLAT CABLES
A
] /

I/0 CABLING

D)

DIVISION

NORMANDALE

/ FTU L/0 PANEL

CONNECTS TO
DRIVE
# / A CABLE

A5J2 A5J3

B CABLE \

NOTES:

A USED ONLY ON BK SERIES SMD UNITS.
A CABLE (P3B)} AND B CABLE ( P2B) CONNECTS
DIRECTLY TO DRIVE 1/0 PANEL WHEN FTU IS
USED WITH ANY OTHER DRIVE.

Q0

l i } DRIVE I/0 PANEL m

28
B caBLE \
ADAPTER A CABLE
ADAPTER
32 73

I SErne 400

aed

) | o f ™) | <



¢

[a] | (&) 4] I -4
1/0 A CABLE “E‘AEIE'S DRIVE I/0 < s
PANEL , n L, X PANEL 93 X
AZPB3IA ASJ3 b3 . P U3 P3  P3 e o e
8
124 A2s83(-01 |1 + UNIT_SEL Zg > ala}—t alp 1 (=] Ea
124 A24831-24 14 y » [ l 1 23 8
124 A20B31-02 |2 + 2 » 5 ]s i s ||s t 54 g5
124 A2JB31-25 13 - 22 —p 212 2 |2 24 "
124 A2JB31-03 |3 + o S 717 z 7 (|7 f 56 ) I
124 A2JB3I - 26 12 = 25 —» 3]s E 26 A
124 A20B31-04 | 4 + £ b——iz |2 2 |2 : 57 Py
124 A20B3I-27 i ;‘;’;‘;&E;Kz »>—{s |8 | s |s T 27 3
121 A2JB31-28 10 B MK < 3 [ 3|5 ag ||as ;2
121 A2JB31-05 5 TrAOLT < 10 |10 . 10 10 . 18 |]li8 g 82 .9
121 A2JB31-06 6 TFALLT < nn } P 1 15 |18 g2 |5
121 A2JB31-29 9 < 14|14 14 ]]ia 45 (| a5 S s
121 A24831-07 | 7 - ON CYL < 5 |15 —+ 5[ [1s —4 7 |17
121 A20B31-30 8 + ON CYL < M iy I e || s 2 a7 |} ar g
<
%
A2PB31B . . 2
124 A20B31-09 || + OPEN CABLE XMTR 20 |20 —¥ 20| |20} 44 || aa 5
124 A20B31-32 14 - OPEN CABLE XMTR o 6 |16 |t 6 || 16 j—1 14 (f1a &
121 A2JB3i-10 2 - UNIT READY < i7 |7 —t 7 {7 |—2 19 || 5
121 A2JB3I- 33 3 + UNIT READY o |2 [ a |2 |2 a9 |{ a9 o
124 A20B31- 11 3 + t':'l: :Eti‘; I:g — 25 |25 z 25 | |28 i s2 || 52 z
124 A2J831-34 12 I > 22 o2 | 22 ||22f—1 . 22|22 ]
123 A20B31-12 4 * 5 »———fes Jo6 |4 26 ||2s |—+ 34|34 o
123 A2JB3I- 35 " : » 23 |23 23|23 alla 2
123 A2JB31-13 5 + ! > 27 |e7 27 | |27 i 35 || 3s g
123 A2B31-36 10 - ! F— PP P9 24| |24 5 || s Il
123 A24B3I-14 6 + 2 'S 31 |3 313 i 36 || 36
123 A20B31-37 9 = 2 » 28 |28 28 | {28 s || s <.
123 A20831-15 7 + 05 oUT BT i —» 32|32 i 32| |32 ; 37 ||37 3N -
123 A2JB3I -38 8 > 29 {29 29| |29 717 S EH
e EH
—_ €5
A2PB3IC = H
P P 5]
123 A2483(-17 I + BUS OUT BIT 4 > 33|33 z 33 )| 33 I 38 || 38
123 A2JB3I-40 14 = 4 > 30 [30 30 | |30 g ||s
123 A20B3I-18 |2 + 5 > 37 |37 |4 37 | |37} 39 |39
123 A2JB31-41 13 - 5 > 34 |34 2 34|34 9 |lse
123 A24B31-19 3 + 6 > 38 |38 38 | |38 : 40 |]a0
123 A20B31-42 12 = _f 'S 35 |35 35|38 0 {10
123 A2J831-20 4 » 39 |39 39 | |39 i a1 ||al
123 A2JB31-43 H - 7 » 36 |36 36 | |36 e
123 A24B3I - 21 5 + 8 p—— laz |az |4 a3)|az] 2 a2 |42
123 A2083I - 44 10 - 8 > 40|40 }—1 ao||ao]—t 2 ||z
123 A2JB3I - 22 6 + 9 S 4aaa |4 aallaal—1t 43 {|43
123 A2B31-45 9 =~ BUS OUT BIT 9 G P DA R o ||ar 2 3]s
121 A2JB3I-23 7 = ADRS MK FOUND < a2 |42 1 a2 ||a2|—t 20 || 20
121 A2JB31 - 46 8 + ADRS MK FOUND < 45 |4s [ 2 a5 |[as]—1 50 || so
L/
A2PA3IA . .
123 A2JA31-0l | + TAG | »> 49 |ag —4 a9 |as |4 31 || =
123 A20A31-24 |14 — TAG | > 46 Jas |—* a6 | |a6}—1. v
121 A20A31-02 |2 - BusY < a7 a7 |—4 a7 | |47 | 2t |{ar
121 A2JA3I-25 3 + BUSY < 50 |50 50 | [so|—1 st |]si
123 A20A31-03 | 3 + TAG 2 > si |51 3 s ||si f—t 32|32
123 A2JA3I-26 12 = T:g 2 IS a8 jas [ —1 a8 | |as|— 2 || 2
124 A2JA31-04 | 4 TAG 3 > 55 |55 |1 55 | |55 —+ 33|33
124 A2JA31-27 |1 = TAG 3 : —» 52 |52 s2 || s2 B IE
121 AZJA3I - 05 5 + WRT PROTECT < 53 |56 |1 56 | |56 |14 sef|ss
121 A2JA31-28 |10 ~ WRT PROTECT < 56 |53 [—1 s3 | |s3]—t 28|28
124 A20A31-06 |6 NY 54 |54 |—1¥ 54 || 54 }—1 30
124 A2JA31-29 9 NU 57 |57 57| |57 |t 60
121 A20a31-07 |7 + INDEX MK @402 8 |58 s ||ss NC
NC A2JA31-30 8
P P
402(8 + SEQ PWR > 73|73 }—1 73| |73t 29 || 29
a02{c — SEQ PWR > 76 |76 |1 76 || 76 —2 s9 || 59
402@—;2%——4 74|74 li 74 | |74 I 25 ||25
a02(E < bed K& 71177 55 || ss
302(F ~ SEEK ERROR <4 75175 L 751178 L] 16 {1s
02(s ) * SEEK ERROR sl ]t 78| | 76)—2 Gs | @ \_
NOTF_:A USED ONLY WHEN FTU IS USED WITH BK SERIES SMD L— 60~ 50-
UNITS. A-CABLE CONNECTOR P38 CONNECTS DIRECTLY TO PIN PIN
ORIVE I/0 PANEL WHEN FTU IS USED WITH ANY OTHER
DRIVE .
ferwo 40l
a [ o @ I <



o ] v @ l <
A2PA3IB P
)
h olw
124 A20a31-00 |1 +SEQ PWR SW > 8) 401 4
&
124 A20A31-32 |14 —SEQ PWR Sw > c) a0l §
- [N Ky
120 A2JA31-10 |2 SECTOR Mx < D ) 40! el
© =
+
120 A2JA31-33 [I3 SECTOR M 4 E ) 401 3
120 AzoABI-1 |3 — SEEK_ERROR < F) 401 8
- ™ <
121 A20A31-34 |12 + SEEK ERROR < ) 40l £ol.
| -
1/0 A ADAPTER DRIVE S~ |gs
e B CABLE CABLE 1/0
s 11~ — PANEL o
P2 p;a_ 92 P2 J2 g
12 £WRT DATA M) (] 3
4 A20A31-12 |4 8ls sll|e 20 3
~WRT DATA Y
124 A2UA31-35 |1 ala alla 8 -
o
124 A20A31-13 | 's SHIELD o|o ollo 7 E
Z
124 A24A31-36 |10 +WRT CLK N — ol ol 19 §
124 A2JA31-14 |6 —WRT CLK H]H willn 6 w
a
L= 4
124 A2JA31-37 |9 SHIELD E|E P 3 E 18 ©
[2+]
122 A20A31-15 |7 +SERVO CLK Ml mlw 2
122 A2JA31-38 |8 “SERVO CLK NN N w 14 = P
|/ - HH
= HH
S £ 2
Z E
(4]
A2PA3IC
™~ P
122 A20A3I-17 |1 SHIELD K |k k||« |
122 A2JA31-40 |14 —RD_DATA utu 3 ullu 3
122 A20A31-18 |2 L)) < viv vily 16
122 A20A31-41 |13 SHIELD Tt Tl 15
—RD CLK
122 A20A31-19 |3 RO cu wiw wllw 5
122 A2JA3i-42 |12 +RD_CLK < x | x x || x 7
122 A2JA31-20 |4 SHIELD Y|Y = v [{vy 4
— SEEK END
121 A2JA31 - 43 I < A |aA im 10
121 A2uA3l-21 |5 +SEEK _END < ) cc|fee 23
122 A2JA31 - 44 |10 ~ UNIT SELECTED < oo | oD oo{ oo 22
+UNI ECTE!
122 A2JA31-22 |6 T SELECTED o O 86 | BB 9
121 A20A3I-46 |8 *+SECTOR MK A+ m o o 26
~SECTOR MK A
121 A20A31-23 7 —4 FF |[FF 3 FF | |FF 13
121 A2JA31-45 |9 —INDEX MK A P €€ |eE ee||ee 12
+INDEX MK &
01 (A)— T < HH)HH "l 24
NOTES ¢ | ¢ J—cane smiewo

USED ONLY WHEN FTU IS USED WITH BK SERIES S’;
UNITS.

B-CABLE CONNECTOR P2B CONNECTS
DIRECTLY TO DRIVE I/0 PANEL WHEN FTU IS
USED WITH ANY OTHER DRIVE.

-

[ a0z
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<lm
<
1
Olw
o
VANBIWAN 2
i Y
A2PI ASP3  JAXX  AO2 |
o=
N A . §
102, 121, 122 A2FOI-15 |14 = 1/0 RECEIVER DISABLE > e 182\ s
21 A2FO1-02 | | +INDEX WK - il A 16A b
:Q1*
s ™
GND A2FOI-14 i3 GND 28| 28 178 =0 %g
o 'S
o w
121 A2F01-03 | 2 “ON Cvi — - 2a| 2a 17A = —
(5]
GND A2FOI-13 |2 GND 38| 38 218 S
<
o
122 A2FOI-04 |3 +SERVO CLK | 3a 21A 2
02, 121, 122 AzFoI—12 |1 ~I/0 RECEIVER DISABLE N . 228
+ADRS MK FOUND w
121 A2FOI-05 | 4 L an|  aa 224 5':
o
120 A2FOI -11 |10 +8US OUT MUX BIT 9 »—— s8] =8 238 m
. "
—ENABLE HD SEL (TAG 2) &
120 A2FO1-06 |5 P»——5A 5A 23A P>
+BUS OUT MUX BIT 8
120 A2FOI-10 |9 P68 6B 24B S
120 A2FOI-07 | 6 +BUS OUT MUX BIT 3 »———]eal ea 24A °
X
120 A2F01-09 | 8. +BUS OUT MUX BIT | »— 78] 78 258 \'/ = ‘gg
o
—~ BB
us ou BIT 2 £ a H
120 A2FOI-08 | 7 TBUS OUT Mux BT |l 25A & gg
=z
_) B 8
A
c
K
A2P2 P
A
120 A2FO6-I5 |14 +BUS OUT MUX BIT O e8| o8 268 :
+BUS .OUT MUX BIT 7 L

120 A2F06 ~02 ! 8A 8A 26A

9B 9B 278

+BUS OUT MUX BIT 6

120 A2F06-03 2 9A 9A 27A

114 A2F06 -13 12 +NRZ WRT DATA

108} 108 288

120 A2FO6-04 3 +BUS OUT MUX BIT 4

10A 10A 28A

120 A2F06-05 4 +8US OUT MUX BIT §

HA HA 29A

128| 12B 308

120 A2F06-06 |s — ENABLE CNTL SEL({TAG 3)

12A 12A 30A

138, 138 3B

GND A2F06-07 | & GND

13A 13A 3iA

14B| 14B 32B

123 A2F06-08 | 7 — ENABLE CvL SEL (TAG |) 14| 14a 32A

|/ ~~

P —
r—
>
T —
G
»
1 - »——AB| 18 298
I —
G
i ——
—
»—]
>

NOTES:
A A AND B DESIGNATION REVERSED ON BJSXX AND BJ7X BECAUSE
& DESIGNATION DEPENDS ON SPECIFIC DIRIVE. PLUG CONNECTS TO CARD SIDE ON THESE UNITS.
THEY ARE AS FOLLOWS: SMD

BJAXX — JAB4 A JUMPER WIRE INSIDE PLUG A2PI. BACKPANEL

BJSXX - JAD3 W/W || CARD

BJ7XX - JAO3

BK4XX - AO2 SIDE | SIDE

BKSXX - AO2 A5P3 a|[a AS5P3

BK6XX - JAB4 A

BKTXX — JAB4 Jmﬂ A%‘/\
| CROSS
REF NO 403

o I ) 4 o | <
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M
ojn
__._13
3
o
o
w0
Ol
ol
"
Ll
3
-
o
) e
-
ol
8k
el ¥
(5]
a
<
Q
L1l
(]
e
(-
2
Q
<
-
>
g
2
POWER SUPPLY &
BASIC COMPONENT LAYOUT z
o
~N
[y RF| 3 AITBI
3 8 =
<< ]
(=] (s
— E_
[=) e
al ful = B
AIS| = = 5
HE. z k
o
VANNERVAN -
-5v +5v
SUPPLY SUPPLY
AT AlT2
d AEA
s VAVANE
AICBI
(/]
NOTES:
VOLTAGE POT ( SCREWDRIVER ADJ)
A OVERVOLTAGE POT ( SCREWDRIVER ADJ)
—
<
CROSS
Iur wo 500

| o f @ | <



o | (3] * -] 1 <
@ n
<
]
a e}
g
A —
-5V _DC SUPPLY g
@
(2] ['ad
{1} ouTPUT [+} oS
2 SENSE [+ } =
(8.
-vce S
3 outpuT[-} o 18
£Q
4 SENSE [} = o |22
AITI il B
+5V DC s«wué o
~
@
|
m +VCC o
{1} ouTPuT [+} 2
[ SSY
2 SENSE [+}
3 ouTpuT [}
s
5E
a SENSE[- a
FAN AlT2 By : g g
MI a6
[}
Gz
zE
asz ~N
=
w
I S KB
Y 2 3 ba o—Le &7 s e HY
aTel I YOI ¢ ) s | £ FH
z H
AP A 3
AICBI AlSt A\
8 Cl | _CAP CcoiL +5V
RFI LOGIC BOARD +5V BUS
c2 2 CAP| (LINE FILTER) coiL <
CONTROL PANEL BOARD
A +5V BUS
L &7V coNTROL PANEL BOARD
~5V BUS
£\ oo
LOGIC BOARD GND BUS
c‘astz/J7 l
CONTROL PANEL BOARD
GND BUS
NOTES:
(2]
& WIRING SHOWN FOR 110V OPERATION
FOR 220V OPERATION, JUMPER 1-2 AND 3-4 ARE
REMOVED AND JUMPER 2—3 IS ADDED. THE RESULTANT
IS SHOWN BELOW
| | | |
AITBI [ o1 02 3 Q4
_ -
A THESE ARE REPLACED AS A UNIT AND THEREFORE
INDIVIDUAL COMPONENTS (OTHER THAN TRANSFORMERS)
ARE NOT SHOWN
A REFER TO KEY TO LOGIC FOR +5V, -5V AND GND
BUS CONNECTIONS
<
werno 501
a | ) [ |



(=] | [3) 4 ] ] <
“1¢
a1 L
Q
JUMPER POSITIONS 206371 g "
(SEE CeRe3501) CR3 % A {Jeouteur pp 1
0 ATz Ig‘:oos :ﬂas Sw S
120 VAC| 14 1 k8 .
- AA- g mis
r 1§ CR1 ﬂ H _Ca oo |z
| & IN1200A Q2 T~ 4 kuF H H
240 WC e 2N63T1 -
! It ()
L 1€ IN12004 Lrs ~
120 wu:[ T R? 3824 e
o, iy S_—E : 3
) Ccha 1 c3 s l: o .o
IN4005 38 WF ’_K_] $12 ka T2nzg0sa ——— ]*SENSE s~ |5
. R g
+|1 L0047 pF |7 3,17 k ~
N — | R9
3 =
8 $ 33 k@ z
[v4 <
v ADJ & ©°
) -LRIO g hid
1 kQ @«
ot WL o "
| SRl ’;
. iRa 2162 kO =
;» 520 4 Lil
{] -sense 2
r—— T T T e e e e e e e 1 >
| OVERVOLTAGE | Y
ADJUST ' 4
i : -
+5 V@ 6A R1 < f x>
| 5 kQ2 | g ")
] n_#l
scri | | N
1 B01023 !l
l 5
w
' ' 2
| l é ;
| =
= 3
1 ! 3
‘{ -QUTPUT
L o o e o o e e e e - — J
BOARD MOUNTED
VERTICALLY NEXT
TO POWER TRANSFORMER <
Q2
2N3055 Re a
J_ - o — +output
c2
.1 pF
AITI CR1 100 Vv R3 c5
\ 100 Q +
i€ VA =L-500 ,F
120 VAC I: IN4720 15V
0 I R2 RS ™
240 V“CL I - 470 2270
(2] e
120 VAC & cr2
o 3
IN4720 _C_-"l b a1
€ 2 2N2905A | +SENSE
o <0047 pelz , $2.2 k& r——i J
10kuF |00 v | +5VR |N SR7
15V ¢ 6] 332 .}8 21 ke
1 B3aN v a0J|
[ R8
4,C 1 1>1 kQ e
on {om
\ R6 :>g§0 a
22100 1
_5 V @ 3A -SENSE
____________________________ 2
| ovERVOLTAGE & CR1 ]
| apsusT aIN7S51 i
|
| R1 < !
BOARD | 5 kO Q1 |
MOUNTED VERTICALLY 10% R3 y 2N29054 I <
NEXT 7O POWER - 43 03 SCR1 & |
TRANSFORMER | 1720 801023 ¥ '
£10%
! S R4 |
$330 0
| +10% |
| 1728 |
— ] -outPuT
L e e o e e e e e e e e e J
a | m 7 » [ <
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REVISIONS
REV.| €EcCO. DESCRIPTION ORFT. | DATE |CHx'D
A | PE23000 | RELEASED MLA
REVISION STATUS OF SHEETS 3 ADD NOTE 10 SHT 4 wa_|viarr
1|2 4|/5(6|7(8(9]|10[11]12[13|14|I5(16{I17 19120
Ala A
B B D
SPARE GATES
U-EIE
ni
200 b2
13 12
D—
C
48
’ 129 ] 8% Loses Losca 1 -
SR L TSR TG B, iR '
Tt‘O%Ttw% T T T ens 5% <+
L ‘{/"Powea
o
15, 1W
tLgfng —Lzscz P-W 25R4 *59
5V OIUF g : Q26
*20% +5%
+14v
L 2582 +1 1868 1 socr THRu sscie B
Sosmi 3O 25VR2 T~ 20V, T LOIUF
21.00K AR-25 [ 75V 20
99CRI 3 5%
B 25VRI > s =
14 L 'K 56V 2 J 301
= 5% 1
S 25R3 4
§5.62K _l.
= 8RS —
ZB ‘v‘v‘v
8ct \L 15,1 I)
6.8uF | 8c2 +'5%
5V «OlUF TP-G 4,83: Q10
+| #20% ? 1K l\l
+59%
% -1ay
= 38 \L 180 \L 98C2 THRU 9ec9\L oo
 gr) 3 Be25K 18U
88> 2 100K AR-8 |, ¥7 7.5v +-|_ tzo%T 20V o A
10B 3 ] > e
! 8VRI 301 =
128)——————— L s.ev 4—20
18— +5vV _[’ _
< 8R3 =L DRAWN /N /( [CODE 1DENT
A——e S = Lot /2« EWIHURVAEE HEAD ALIGNMENT CARD
5e62K CHECKED DIAGRAMS 19333 83319600 | D | B
348, 4 B ENGINEER € CROSS REF SHEET PAGE
= = APROVED OIVISION TYPE: HFSV No 600 1or 4 I 5-47
4 | 3 A 2 |
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i 1sng 8e25K +1av
: k00K 0 : +iev
= 12vRi
| 15Ct is " Saddiy 'L'r.sv
o8 P7.5v +5%
) t " 5%
| ;lgr -——@ 602
10%
| Liac L isca ;:.'gf:r
' 14C3 I.onus T.ouur 12¢7
il (—' = . = E =
' LAY 22PF TP-M
™ £ipF | AR-M4 g AR-B 1, e | am-i2
159 ) 14R2 " " '3<[3’ o |3R2 \ " lzc[:n 1281 . : . 12ce co2
il 603
2 LX| i) 3Ly oUF
| ! ‘ xcs £10%
15c2 Kis S[afiol2 | t2c
e " e__@ 602
603
ol UF = «UF
£10% (I o T 210%
KN .
4 $14RE L P
' 602  $1e00K 1.00K dUF  gI3R3 5 _—T® 603
110% 1:00K |2VR2
= 12¢c¢
=+ = ‘"I;i\’ .ofu#
14VR2 —mez —L_13ca -14v
‘Frsv JOIUF T.ou uF
5%
~ 14V =
c)603
1
L iscs -
Kis Teoive ¥
N
= :
KIl AND KI3
TERMINAL SIDE
CONTROL DATA coot toent
HEAD ALIGNMENT CARD 19333 83319600 D{A

223530 601 seer 2 lmss 5-48

4 I 3 f 2 1 1
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60l {6
ltOCC + 4V
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ar-20 [, [, D3R3
> = puc i 260K
]
sm@——l s P ' {(
o3RI JOF
oK
GO'H v +5% $0%  gosme
= 1 op3ce 26
I SIUF
—i9C2 _1_20C2 +10% 1 _p3cs
TNOIUF ~TNOIUF { ~476PF
A *i0%
* u-03
+lav sl
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AR-19 3RS $
L1z I"’"" :gs.lx 26 ez [
o ® 1.7 03c4 2
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—¢ oskz
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i s
\ 9
of UF DSRI2 o2
+10% 100K
-1av
+5V
B e E3R2
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CONTROL DATA 0Dt 108t
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DIAGRAMS



| 3 v 2 1 )
R/W +8v
&¢I |
%r 60! @—\_. $2
RVO 22R2
sl 3[" $120
- AR- Jizw
2 -'5@ 2z gach! 5%
A,__—.__q 6 120
3 ] o o y22cR2
+14v p 22C - 2283
3 av
ber1 ez ' I $ 56k #/ | wooe s3 _/'J. xi 6.0x s 22n4 . .
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s o |82
: Hall L
g
LOGIC WIREWRAP BOARD 2 :
A2 z 4
g 2
pw |
[}
A2JF3I ARJE3I A24D3I A24C31 A20B31 A20A31 x
Z
afefc] [afefJc] [afJefc] [afsfc] 5
(e}
=2
o
%
8o
<
v 5
O m
g8
]
z
iz
o
2
&&AWLJ—]% A3P7&ﬁlﬁi5]&bj£l
A3Jl  A3J2  A3J3  A3J4  A3JS A3J6 A3JT  A3JB  A3J9  A3JO A3JIl  A3J2
CNTL PANEL BOARD A3
BVKN
NOTE:
I NO ATTEMPT IS MADE TO SHOW DIRECTION OF SIGNAL FLOW IN OR OUT
OF THE PLUGSe THIS IS DETERMINED BY REFERRING TO SHEETS CONTAINING
JACK CONNECTIONS
I%‘Z?ifo 200
i 1) f o | <



0o o g
il B3
A2PC3IA A3PIO- 5 o
_RD ¢
110 A24C31-01 | 1 <4 i | 304 A34i0-01 =
110 A20c31-02 | 2 ~IWRT. RD) < 2 | 304 asuwo0-02 §
102,106,108 A24c31-03 ] 3 ~OFF < 3 | 304 A3n0-03 2 3
NC A2JC31-04 | 4 (M) 4 | 304 A3s0-04 2 §
NC A24C31-05 | 5 () 5 | 304 A3s10-05 Py
NC A24C31-06 | 6 (NO) 6 | 304 a3u0-06 5
104 A2JC31-07 | 7 - SEQ REV < 7 | 304 A3u0-07 § § ©
GND Rl Y
GND A24C31-30 | 8 8 | 305 a3u0-08 § il |4
103 A2Jc3i-29 | 9 - SEQ FWO < 9 | 304 A340-09
GND A24C31-28 | 10 GND 10 | 305 A3d0-10 s
GND A2J4C3i-27 | 1) GND i | 305 A3s0-11 o S
GND A24c31-26 | 12 SND 12 | 305 Asa0-12 ég "
110 A24C31-25 | 13 — WRT -4 13 304 A3u0-i13 §§'
10819 a20c31- 24 | 14 ~WRT FORMAT < 14| 304 A3010- 14 02
' L/ \_ e
23
Bg
A2PC3IB A3PII - § g
_ DIRECT (] 33
102,104,113 A2JC31-09 ] | <4 I 1304 A3J1-0I
103 A24c3i-10] 2 - RAND <+ 2 | 304 A3ni-02 = P
NC A20C3-11 | 3 (NU) 3 | 304 A3u1-03 2 §§
10 A2uc3i-12 | 4 + WRT INHIBIT_SW < 4 | 303 A3un-04 = ég
102,107 A24c3I-13] 5 +MAINT SW < 5 | 303 A3uii-05 3
104 A20C31-14 | 6 +200 TP (LO) Sw < 6 | 303 A3u-06
ne azucsi—is | 7 +RPM 2400 (LO) SW (NU) < 71 303 azu- o7
GND A24c31-38 | 8 GND 8 | 305 A3ui1-08
111 A24c31-37 | 9 +ADRS MK SW <4— 9 | 303 a3ui-09
18 A2Jc31-36 | 10 +XTAL SW < 10 | 303 A3u11-10
124 A24C31-35 | 11 +SEQ PWR SW < 1] 303 asun-
NC A24C31-34 | 12 (NU) 12| 304 azun-12
NC A2dc3i-33 |13 {NU) 13| 304 A3on-13
105 A24C31- 32 _M) = CONT < 14 | 304 A30I-14
A2PC3IC A3PI2-
104 A2JC31-IT ? *4000 BPI (LO) SW 4— 1 | 303 A3u2-01
106 A24c3i-18 | 2 +5 HOS {LO) SW < 2 | 303 Aznz-o02
NC A2JC31-19 | 3 (NU) 3 | 303 a3uz-03
122,102 A2Jc31-20 | 4 = RELEASE SW 4 | 303 A3n2- 04
122 A2uc3I-21 | 5 —UNIT SEL SW — 5 | 303 Azuz-05
124 A20C31-22 | 6 *UNIT | SW < 6 | 303 Asuz-o6
120,124 A24C31-23 | 7 + UNIT 2 SW <4— 7| 303 A3wiz-07
GND A24C31-46 | 8 GND 8 | 305 Aznz-08
+5V A24c3i-45 | 9 + 5V 9 | 301 A3nz2-09
+5V A24C3i-44 |10 + 5V 10] 301 A302 -10
-sv A24c31-43 | 11 —Sv 11| 301 A3s2-11
-5V A2uc3i-42 |12 -5V 12 | 301 A3M2-12
120,124 A24C31- 41 |13 +UNT 8 SW —— 13 | 303 azuiz-13
120,124 A2JC3( - 40 | 14 + UNIT 4 SW < 14 | 303 Azn2-14
|/
Mrwo 201
(=] (3] <



a o v <
w (]
~
A2PD3IA A3P7- a o
~ pa
3
104,105 A24D31-01 { | *CYL ADRS SW 128 < I |302 Ass7-01 | & |
NU Q
NC A2403(-02 | 2 NU) 2 {301 A347-02 S
_ @f_
119 A20031-03 | 3 DISPLAY MUX BIT 9 » 3 |301 asu7-03 sl™
_ ol
119 A2JD31-04 | 4 DISPLAY MUX BIT 10 > 4 |301 A3sy7-04 ol
NC A20D31-05 | 5 = MOVABLE 5 | 303 A3u7-05 P
116 A20D31-06 | 6 = TNDICATE DATA ERROR > 6 | 301 azu7-o06 8
- ™ ~
NC A20D3(-07 | 7 (NU) 7 Ine Azu7-07 EQ
GND s o |22
GND A24D31-30 | 8 8 | 305 a347-08 8~ |8t
U
116 A24D31-29 | 9 ~ INDICATE ADRS ERROR > 9 | 301 A3u7-09
NC A24D31-28 |10 = FIXED 10] 303 a307-10 2 <
5 <
104,105 A20D31-27 | 11 + CYL ADRS SW 256 < 11 | 302 Aazg7-11 2 3
(NU) c g
NC A24D31-26 |12 12 | 301 Asu7-12 o
w
119 A24031-25 |13 — DISPLAY MUX BIT 8 > 13 1301 A3J7-13 é
116 A20D31-24 | 14 = SERVO CLK ERROR — 14 | 301 A307—14 2
o L]
Loy
o -
| o
A3P8 ot
A2PD3IB o m
OFFSET POS_SW as
107 A24D31-09 | | = S S < i 303 A3ss-oi
Al
104,105 A2403i—10 | 2 + CYL ADRS SW 512 < 2 |302 a308-02 = P
- (=] <z
110 A20D31-11 | 3 STROBE LATE < 3 [303 A3us-03 =z EH
(NU) = 3 >
NC A20D3(-12 | 4 o 302 A3se-o0a s H
o
116 A2JD31- 13 | 5 + ADRS ERROR BYPASS SW < 5 | 302 a348-05 ©
110 A20031-14 | & = STROBE EARLY < 6 | 303 A348-06
WRT FLAG SW
113 A20D31-15 | 7 + WRT FLAG S < 7 | 303 azvs-o7
GND A24D31-38 | 8 GND 8 |305 A3ss-o08
_ DSPLY SW/ ERROR CNT, HD
119 A20031-37 | 9 SPLY S < 9 | 304 A308-09
NC A2JD3I-36 | 10 = DSPLY SW/ CYL < 10 | 304 A3u8-10
6 Azup3i-35 | 11 +DATA ERROR BYPASS SW <« i 02 Asus i1
NC A24D31-34 | 12 (NU) 12 |ne assg-12
- OFFSET NEG SW '
107 A24D31-33 |13 < 13 | 303 A3sB-13
NC A20D31-32 | 14 {NV) 14 |Ne A3ve-14
A2PD3IC A3P9-
DSPLY SW / CHAR CNT
119 A2JD3(-17 | | = 44— I |304 A349-0I
{NU}
NC A2JD3I-18 | 2 2 | 304 A349-02
(NU)
NC A20031-19 | 3 3 |304 A349-03
—RD GATE
110 A20031-20 | 4 ® »- 4 {301 A3J9-04
110 A20031-21 | 5 —WRT GATE —» 5 | 301 A3s9-0s
101 A24D31-22 | 6 = START < 6 |303 A349-06
101 A20031-23 | 7 - STOP < 7 | 303 A3u9-07
GND A24031-46 | 8 GND 8 | 305 A349-08
:g;'lﬂze'AZJDSI-"S 9 = RESET < o | 303 a3so-09
101 A24D31-44 | 10 + RTz < 10| 303 A3s9-10
101 A24D31-43 |11 —(RUN+ RTZ) > i ]300 a3g9-11
NU
NC A20031-42 | 12 (NU) 12| 304 A3J9-12
NC A2J031-41 |13 L 13| 304 A3J9-13
119 A24D31-40 | 14 — DSPLY SW / RD_DATA < 14 ] 304 A3zy9-14

CROSS
REF NO

202

<



a o v o <
<|3
A2PE3IA A3P4- o ,".,
107 A20E31-0I | 1 “ON VL » 1 ] 301 A344-01 _g_
119 A20€31-02 | 2 ZDISPLAY MUX BIT I -~ 2 | 301 A344-02 §
113 A2JE3I-03| 3 *DATA PATTERN SW 1 —§- 3 | 302 A344-03 é -
104,105 A2JE31-04 | 4 +CYL ADRS SW 2 < 4 | 302 A34-04 ® §
106 A2JE3I-05 | 5 *HO ADRS SW 2 < 5|302 a3a-0s5 D
119 A20€31-06 | 6 —DISPLAY MUX BIT 2 > 6 | 301 a304-06 o §
113 A20E31-0T7 | 7 “DATA PATTERN SW 2 4— 7 | 302 Azsa-07 |§ a .
GND A2JE31-30 | 8 CND 8 | 305 A3s4-08 g 2 ég
101 A20E3-29 | 9 = FAULT - o | 301 A344-09
106 A2JE31~28 | 10 +HD ADRS SW | < 10] 302 A344-10 2 =
104,105 A20EN-27 | I} YL ADRS W —— 1t | 302 A3va-11 g’ §
113 A20E31-26 | 12 el iR < 12 | 302 A3J4-12 "
119 A2JE31-25 | 13 —OISPLAY MUX BIT 0 > 13 301 Az9a-13 ‘?:
(o1 A20E31-24 | 14 -~ (READY + MAINT + LOGIC I/0) > 14} 301 Azvs—ia ':
L/ - 5
[ 2]
2%
g
AZPE3IB A3PS — ©_
R - DISPLAY MUX BIT 3 (] EL
119 A2UE31-09 | 1 —> | | 301 A3J5-0I
R +DATA PATTERN SW 3 < 2 | 302 A3us-02
104,105 A20E3I—11 | 3 +CYL ADRS SW 8 <4 3 | 302 a305-03
106 A2JE3I-12 | 4 *HD ADRS SW 8 < 4 | 302 A305-04
119 A2JE31-13 | 5 ~ DISPLAY MUX BIT 4 > 5 | 301 A345-05
104,105 A2JE31-14 | 6 +CYL ADRS SW 16 < 6 | 302 A3u5-06
122 A20E3I-I5 | 7 - UNIT SELECTED > 7 | 301 Azus-07
GND A2JE3-38 | 8 GND 8 | 305 A3J5-08
106 A2JE31-37 | 9 * HD ADRS SW 16 < 9 | 302 azu5-09
113 a20e31-36 | 10 * DATA PATTERN Sw 4 < 10| 302 A345-10
121 A20E31-35 | 11 — BusY » 1] 301 A3u5-11
101 A2JE3I-34 | 12 ~ SEEK ERROR »— 12| 301 a3us-12
106 A2JE31-33 | I3 +HD ADRS SW 4 < 13| 302 A3us5-13
104,105 A2JE31 -32 -|4) +CYL ADRS SW 4 <4 14] 302 A3J5-14
A2PE3IC A3P6 -
104,105 A20E31-17 | | * CYL AORS SW 32 < (n- 302 A346-0!
NC A20E3I-18] 2 (NU) 2 | 302 a3s6-02
121 A20E3i-19 | 3 = WRT PROTECT »— 3 | 301 A346-03
117 A20E31-20 | 4 — SECTOR MK ERROR »— 4] 301 A3J6-04
104,105 A2JE3I-2] | 5 *CYL ADRS SW 64 4— s | 302 a306-05
1o Az0E3I—22 | 6 - DISPLAY MUX BIT 7 <« 6| 301 asve-06
106, 113 A20E31-23 | 7 ~ HD SEQUENTIAL SW < 7| 303 a3zve-07
GND A2JE31-46 | 8 GND 8 | 305 a346-08
113 A2JE31-45 | o +DATA PATTERN SW 7 < 9 | 302 A3u6-09
106 A2UE3I-44 | 10 = HD MANVAL <4— 10] 303 A308-10
13 A20€31-43 | 1l +DATA PATTERN SW 6 < i | 302 a3ve-11
119 A2JE3I- 42 | 12 — DISPLAY MUX BIT & > 12| 301 A3v6-12
113 A20E31-41 | 13 + DATA PATTERN SW S < 13] 302 a346-13
119 A2JE31-40] 14 ZDISPLAY MUX BIT 5 14| 301 A3U6-14
w203
(=] ] <




(=] m <
<1z
AZPF3IA A3PI - it
'\ (8]
120 azoF3i—ot | 1 + ENABLE CNTL SEL(TAG 3) > ﬂ 205 A31-01 _'g_
120 A2¥31-02 | 2 + ENABLE HD SEL(TAG 2) »- 2 | 305 A3ui-02 §
103 A20F31-03 | 3 +13 > 3| 305 A301-03 213
NC A2JF31-04 | 4 (N 4 | 305 A3JI-04 Q g
120 A20F31-05 | 5 +BUS OUT MUX BIT 9 —p— 5 | 305 A3J1-05 PN
102 A2UF31-06 | 6 + INOEX MK » 6 | 305 A3u-0s é
121 A20F31-07 |7 * ADRS MK FOUND > 7 | 305 A3u-07 i S .
GND A2JF31-30 | 8 GHD 8 | 305 asu-08 g 2 %E
114 A2oF31-29 | o +NRZ WRT DATA > 9 | 305 a3ui- 09
GND A2JF31-28 | 10 GHD 101 305 A34i-i0 g «
GND A2JF3I-27 | II END 1] 305 A3u-11 8 §
GND A20F31-26 |12 GND 12 | 305 azu-i2 § 2
110 A2JF31-25 |3 + WRT GATE 13} 305 A3J-13 :ﬁ:
110 A20F31-24 | 14 + RD GATE > 14| 305 A3JI- 14 :,
L/ U Bun
oN
s
80
A2PF31B A3P2- (g_; &
R +RD CLKe (-RD ERROR) (] 3%
111 A2JF31-09] 1 > I ] 305 A3J2-0I
118 A20F31-10 | 2 +FTU WRT CLK » 2 | 305 azs2-02 =3
120 A20F31-11 | 3 +BUS OUT MUX BIT 5 —» 3| 305 a3s2-03 g §§
120 A20F31-12 | 4 +BUS OUT MUX BIT 4 ! 4 | 305 A302-04 = %g
14 A20F3I-13 | 5 + RD DATA » 5 | 305 assz-05 =
120 A20F31-14 | 6 +BUS OUT MUX BIT 8 »> 6 | 305 a3s2-06
120 A2JF31-15 | 7 +BUS OUT MUX BIT 7 »> 7 { 305 Ass2-o07
GND A2JF3I-38 | 8 GND 8 | 305 asu2- 08
GND A20F31-37 | 9 GND 9 | 305 Azu2- 09
GND A20F31-36§ 10 GND 10| 305 a3u2-10
GND A2UF31-35 | 11 GND 1| 305 A3g2- 1)
GND A20F31-34 | 12 GND 12 | 305 A3J2-12
GND A20F31-33 |13 GNO 13| 305 azuz-13
GND A20F31-32 | 14 GND 14| 305 Azs2-14
A2PF3IC A3P3-
120 A20F31-17 '-I\ +BUS OUT MUX BIT 6 — (I-1 305 A3J3- Ol
117 A20F3i-18 | 2 + SECTOR MK —— 2 | 305 a343-02
120 A2JF3i-19 | 3 +BUS OUT MUX BIT 3 —» 3 | 305 asuz-03
120 A20F31-20 | 4 +BUS OUT MUX BIT | —> a | 305 A343- 04
NC A2JF31-21 | 5 (8U) 5 | 305 a343-05
120 A2JF3i-22 | 6 +BUS OUT MuX BIT O > 6 | 305 A343-06
120 A2UF31-23 | 7 +BUS OUT MUX BIT 2 — 7 | 305 Asuz-o07
GND A2JF3i-46 | 8 GND 8 | 305 a3s3-08
GND A2JF3i-45] 9 GND 9 | 305 A343- 09
GND A2JF3I-44 | 10 GND 10 | 305 A343-10
GND A20F31-43 | 11 CND {1 ]| 305 A343-11
GND A2UF3I-42 | 12 GND 12 | 305 A3u3-12
GND A20F3I-41 | I3 GND 13 1 305 A303-13
GND a2 3i-40 | 14 GND 14| 305 A3u3-14
|/
|$‘fm 204
[} (3] f ] <



SERVO
OFFSET EARLY rus

CR25 CA26 ADRS DATA
ERROR ERROR CR28 CR27 CR24 CRI5S CRIS CRI$ CR20 CRIl CRI2 CR22 CR23 ™Il
{ri} ATA
( ) DISPLAY 8 )O ADRS @_
6 SeLECT =O e
S CRI4  CRI3 CLK SECTOR WRT UNIT CHAN SEEK  FAULT ON  UNIT 10
ERR MK PROTECT SEL'D BUSY ERR CTL READY TP
( jD — ERR BYPA!S— — SEcToR '”°5"
XTAL AT e aors oAR ; bispLAY LN ‘-
- Sas ” " CROO  CROI CROZ CRO3 CRO4  CROS CRO6 CRO? cROB caos CcRID el m vz
5 |8 ' OO 8O it Ot
: © @ @@ O@@ OO@ @ )@ g [7ee ] FOUND|
SERV ) s 7 e s 4 3 Z h ° P4
{res }+ wRITE
ADRS RPM (o) TPI ACCESS —_— DATA PATTERN °‘”‘© DATA
\o% b (L0 188 o MODE ] e — —
S 2400 F [ra3 |
@ @ o P9 {Rez ] s
w w w v w v
t3 S ¢ @ Nfe ol | ® RN @5 P28 (@)‘c’:’f»‘(YE
secton €00 (i) 400 (HI) EEEEEEE s48 iy T 6 5 e 3 i 5 P20 @ LA
K
: . ©s
ofve HERS (01 w000 (LOY , CYLINDER ADDRESS _— - TeIS o
WRT RUN KD —1 e P21 @9' P8
2 & K WRT - R ES @ af (e o ol (o (@3 P16 :ﬁ:@
e ° > SELECT : S > Gl |~ 21 18] |8 \ P
L — L CRI8 Ccki7 L L _— JRez @ JAQEIS
SMD 19 (M 6000 (HI) 1024 512 56 128 64 32 18 8 ) i 2 " RD
© 3 17 GATE
o SEL ~ RTZ START FiIXED seo | HMEAD ADORESS ————m 23 @7 Tei2
» » » $50 » » Al w all w w » E ! P18 §'E"L© 3
~ N o > IS R IES Q| @ o 14 0 Ny 2 2
~ * © - © ~ @ - o = 3 ©o TP24 6 TPI
—J — HD
] 4 2 I REL RESET STwP MOVABLE MAN 32 16 ] 4 B [ ° P27 sn@
P26 @ P14 a
2
I GND C““L
i i 7 7 P T [ V i
O oo o -3 O +5 Je Jil Jio J9 J8 J7 J6 5 Ja J3 J2 J
0 2z
(=] []
>S 9 o n ]
33 D 4 o
OX 43 o »
o 3 om xm 2 ; "
> $ Zn mo -
o zZMmM -5 vy -
o m 53 39 54
> D o o
> z 444 23 @4
3 m P 0 wH O
- 20— r z z @ > O
23 7 S 29 8z 3z :
T
3z o g 23 58 m
73 X Z® z
m 3 54 =
@ M 5
c »
2 -4 z D ©OI
me = o T Mm [ >
c Ho PM - C 14
>3 ¢ 8 5z 0= m
z \ C N
[SEPEN] g -5 ~ R z
o m 4n o
or» » o 09 =x ; -
- = °© gm =z
= © 6 ® - «»
' Z @0 Hp 4
@ [ % ) 'lz
o Q <& - [
> m
o o
w [e) o
> b
E
v o

3
& B
CONTROL DATA [CGOE 1DINT c
8 3319 A
s CONTROL PANEL 19333 83319600 | ¢
m""m’:‘l’)’:“ TB304A REF RO 300 |sueer 34 |ms 5-82

2




R )
@®
ZAN ° i’
A3J7- ‘{\ 3
04 —DISPLAY MUX BIT 10 CROO ROO S
202 A3P7-04 —> ¢ A~ 3
[ ')
03 - 9 cam‘i\ ROI o™
202 A3P7-03 —) \‘\,: WA ol
- CRO2 RO2 S
202 A3p7-13 12y 8 € e
A3J6- \\ (.Y
06\ - 7 CRO3 RO3 —
203 A3P6-06 — { AA — 3
z
- CRO4 RO4 Py
203 A3Pe-I12 —23 s » R 8 o |,z
s Z 18
14 - 5 CROS N\ ROS ¢~ Isk
203 A3P6-14 —) ¢ AW
203 A3P5-05 ‘E)- - 4 cnoe‘{_\‘ Ros
- ¢ W g
ol - 3 CROTN ROT a
203 A3P5-0I ——)) ¢ ~ 2
A3J4- \\ -
06 - 2 CRO8 RO8
203 A3P4-06 —, P A
- cno;{\ RO9
203 A3P4-07 22 ! ¢ AN 2
]
- cmo‘{\ RIO oY
203 A3P4-13 —3 DISPLAY MUX BIT O M RIO E
A3J5- CRITNN RI te
203 A3PS - 12 12 ~SEEK ERROR it AAA 61 9
- <C
203 Ads. —FAULT cRIZ RI2 Eo
A3P4-09 —) ¢ AN z3
OH
A) 305
A3JT- N -
~ INDICATE DATA ERROR CRI3 RI3 =
202 A3pP7 -06 28 " R = P
= gé
(=] 2
B) 305 & 2z
09 INDICATE ADRS ERROR CRIAN RI4 z ¥
203 A3PT -09 ——)) ‘{5 A ©
A3J6-
- CRIS RIS
203 A3P6-04 223 SECTOR MK ERROR \\= s
- CRI6 RI6
203 A3p6-03 233 WRT _PROTECT €
A3J9- SN
- CRI7 RIT
202 A3P9-04 243 RD cATE Q‘ Ve
- CRI8 RIB
202 A3P9-05 25 WRT GATE ‘{\'4 Rig
A3J5-
- CRI9 RI9
203 Asps-o7 o7y UNIT SELECTED " 19
" -BUSY CRZO‘{‘\A R20
203 A3PS-Il ——> ¢ —AM
ARG CRZX\ R2l
202 A3P9-iI —H1y = {RUN + RTZ) ¢
c) 305
A cnzz\\ R22
203 A3P4 - 04 —20 “ON CvL ] RZe
14 - (READY + MAINT + LOGIC I/0) cRE3N R23
203 A3P4-14 —> ¢ v
A CRZR\/ R24
202 A3PT-14 145 - SERVO CLK ERROR " _Red
A3Ji2- .
201 A3PI2- 09 225 F5 VOLTS N
CR25 R25
201 A3Pl2-10 1O ¢ RE
cRae:{\ R26
201 asplz-11 —) 5 VOLTS
201 A3PI2-(2 —'2—>>—————J
A3JT- “\
02 (NU) CR27 R27
202 A3P7-02 —=> < VWA
CR2 R28
202 A3P7T-12 —2) (NU) 5
NOTES
INDICATOR NAMES AS SHOWN ON FTU CONTROL PANEL
INDICATED ON CROSS REF. NO. 300.
2. RESISTORS RO2 THROUGH R26 ARE PART OF THEIR
ASSOCIATED LED (CRO2 THRU CR26).
CROSS
REFNO 30|
o (3] T o <




o I l <
<iw
P v 3, / ' \ o A3J6 - L
1K 251 > 203 azps- 02 Nl [t
{ S
| 3 A3s - 3 —
2 + HD ADRS Sw 16
' paatans ) 203 A3PS-09 g |,
= 2|7
2 + 8 04 o | &
, - 203 A3P5-04 F
3 (5.
—-—q\& + 4 13 3 8
| . — 203 A3P5-13 —1%
3 A3J4- £0
M2 * 2 = - 2 [is
| o 203 A3P4 - 05 5 g5
[ 3
2 + HD ADRS SW | 10
203 A3P4 - 10 <
] SI9 3
3 ]
}_\ Aaga‘ ®
2 N/U) 202 A3P8 - 04 .
| S8
e
2 + CYL ADRS SW 512 02
| - > 202 A3P8- 02
3 A3J7-
r
T ~_2 + 256 I o
202 A3P7 - 1) E
| SI6 L
3 &E,
L —
~o2 + 128 5oL 202 A3P7 - oI £t
1 si15 5%
_é\k R o4 A3J6 -
2 05 203 A3pe - 05 <
| sl4 = w
3 S H
“
~2 + 32 Ol 203 A3PE - Ol S HH
| sS13 = §p
3 (o)
=z + 16 A35- =
2 O
j si2 203 A3P5 - 06
| E
+
~ol 8 03 503 A3P5 - 03
i S
JE
+ 4
r_lq\ism >% 203 A3P5 - 14
JE , . . A3 44~
~~o2 S22 203 A3P4-04
) 509
3
2 + CYL ADRS SW | U 903 A3P4 - 11
] | 508
R\ 3 A306 -
1K ~.2 + DATA PATTERN SW 7 09,03 A3p6 - 09
! S07
| 3
2 + 6 "
A3P6 - |1
| 5 >——— 203 A3P6- |
3
NOTES: | -
2 + 5 3 _ 203 A3p6 - 13
SWITCH NAMES AS IND- ) 505
ICATED ON FTU CoNTROL 3 -
PANEL ARE SHOWN ON y -
CROSS REF NO 300. 2 + 4 10 203 azps - 10
] S04 &
3
~2 + 3 92 203 a3ps - 02
! s03
) A344 -
2 + 2 DT 203 a3p4 - 07
| 502
[ 3
2 + | 03
A3P4 - 03
| SO 203
._3\.
2 + DATA PATTERN SW O 12
A3P4 - 12
' 2 > 203
3 A3J8 -
L2 + ADRS ERROR BYPASS SW 05 ,0s a3ps-05
) s29
3
T2 + DATA ERROR BYPASS SW T
-n
| 2 > 202 A3P8
e fe 302
o) I 4 | <



+5v < |8
)
 vss
3k, & o|®
) N + WRT FLAG SW 3 E
AN a
| o) S 202 A3P8 - 07 s
-3 A3J}I - &
2 + WRT INHIBIT SW 04 als
\ T 3 201 A3PIi- 04 Rl°
3 H
N2 + SEQ PWR SW 1 -
| 55 S) 201 A3PU - 11 XY
e 2
3
y - ™
- + XTAL SW i oy
. 2534 s > 0 501 a3pil-10 8 o &
= 5 |Es
2 + MAINT SW \\ 05
\ 5 201 A3PI - 05
L3 3
2 + RPM 2400 SW o7 3
| 532 — 201 A3PII - 07 g
e
3
~_2 + 200 TPL SW 96 L0 a3Pll - 06
| S31
) 3'\ 2 + 5 HEADS SW 282"
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| 55 201 A3PI2 -02 @H
m= 20
2 + UNIT SW 8 13 b
' > 201 A3PI2 - 13 28
3 zz
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~—2 + UNIT SW 4 14 N
\ 56 201 A3PI2 - 14
,_3\ = P
u
2 + UNIT Sw2 T 201 A3PI2-07 = KH
| 25 = B
o 2>
3 i
9 4
| \ 2524 _ + UNIT SW) 559 501 a3pI2- 06 =
3
2 + 4000 BPI SW SO0l Aspiz-on
] s44 <
| IR
' ~Z - NY 5> 201 a3piz-03
3\ 2 ADRS MK A%s'”
+ ADR SW 3y 09 201 A3PII - 09
| S46 R27 +5V
1 ° (18) 349K
[ [ OFFSET + SW A
’ 3 = S>> 202 A3P8 -0l
4——20" ooFF |
543 10 W - OFFSET — SW 13
—s S 202 A3P8- 13 ™
NOTES : 3 [™M Y - STR_EARLY SW 506 00 A3PE-06
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ICATED ON FTU CcONTROL] 542 r W - STR_LATE SW 03
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2 ooFfF __R32 ”
al { -
s ey "'R";;“* RESET SW 559 500 azes - 09
3 [w - START SW S8 202 ases - 1s
--—E/oOFF R34 —_
540 —vw— -
ol = STOP SW 5> 202 a3p9 - 07
L A3JI2-
, 3] R';s' — UNIT SEL SW $>95" 201 aspiz - 05
=20 OOFF ’
539 f——W\'—i _
! T RELEASE 3> 201 azpiz -04
R37 /A3J6-
3 [ - HD SEQUENTIAL SW 57" 203 AsPG- 07
| 2~ R38 _ -
s38 D W - HD MANUAL SW S99 203 A3pe- 10
+5v <
R39
! A3JT-
. o> s Ny N0 202 A3p7 - 10
I sa7 § OFF NU 05
= >)——— 202 A3PT - 05

CROSS

reFno 303
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L lo
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+5v o |¥®
DISPLAY SELECT R3g ]
(24) 3.9K . i
AR - DSPLY SW/CYL 10 b
202 A3P8 - 10
— 7 w0
R40 g o
{ | - DSPLY SW/ ERR _CNT, HD 09 ©
—>>—=— 202 A3P8- 09 |z
R4l | A3J9- 2
- DSPLY SW/ CHAR CNT 5Ol 202 A3P9- 01 P
R42 L g
A — DSPLY SW / RD DATA 14 _ Lo |®
2 I3 »>—— 202 A3P9 - 14 52
7 R43 5 o |ue
| o |22
e 5% [ Ny % 202 a3ps - 02 A
. 4 3 R44
RN NY Y2 202 azpo - 13 <
R45 3
@
[ Ny > 202 a3ps - 03 =
R46
l NY '2__ 202 A3ps - 12
=R
-4
+5v gm
ACCESS MODE I
W A3J10 2P
{ — SEQ REV 97 _ 201 A3PIO-07 32
R48
[ = SEQ FWD > 201 A3PIO- 09
v A3J11- = P
{ ~ DIRECT 2L 201 a3zpii-01 S K
RS0 = g“g’
r — a
3 [ = CONT N 201 A3PI - 14 zZ H
2 S
Q( R5I
loe 538 [ - RANDOM 92 201 aspil- 02
. L 5 RS2
7 NI Ny 2 201 A3PII-13
R53
[ N 92 201 A3piI- 03
RS4
! [ NU 2 201 3Pl - 12
+5v
WRT - RD SELECT
RSS 4 A3JI0-
[ - WRT FORMAT 54 201 a3pio- 14
R56
I - WRT 3 201 azpi0-13
R57
{ - RD >, Ol _ 201 a3PI0-0I
Rsg |
[ ~(WRT « RD) N\ 02 -
2 13 Ve I)>—=— 201 A3PIO - 02
4 rSs |
o520 [ “OFF > 201 a3pi0 -03
. 4L 3 R60
7 g\i NU » % 201 a3ri0- 04
R6!
NY 522 201 A3PI0 - 05
R62
06
NU 2>——— 201 A3PIO - 06
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a I ) o i
aln~
[+2)
A3~ 1004 (27) & ol
+ INDEX MK R63
204 A3pPI-06 225> A ® TPOO g
A343- | &
¢ R64 Q
204 A3P3-02 D23, + SECTOR MK Re: o o0 g
Ao R65 212
204 A3PI-07 —) + ADRS MK FOUND WA ® TPO2 P
@ =
- R66 £
30|@ ON cvL A —@ TPO3 =
CEN R67 o
204 a3pi-09 22y + WRT DATA . ReT ® TPO4 o
A3J2- ¢ Re8 HER R
204 A3P2-02 023 + FTU_WRT CLK % o 005 iS |
w o |a
o Y
RD DATA R69 S~ |8
204 a3p2 -05 -2 + RD A~ @ TPOS 1 of
_ R70
208 a3p2 ~01 ~213 + RD CLKe+ (-RD ERROR) RX o P07 -
A3JI~ <
R7I o
204 AI-13 23 * WRT GATE e TPOB 2
@
7
204 A3pI-14 14 + RD GATE R72 h08
(&) - A RR RT3
20 (5 DRS ERROR F P10
- DATA ERROR R74
301 (A )- A TP
A3JI- 0
R75 e
204 A3PI-03 23 + T3 AN e TPI2 Bz
<
aa
- R76
200 aspi-02 225 + ENABLE HD SEL TAG TS o 1e13 e
2w
] R77 [=
208 A3e1-01 25 + ENABLE CNTL SEL TAG RY e TPI4 8
0 BUS OUT MUX BIT 9 R78 <
204 A3PI—08 2> * W@ TPI5 = E
ABE 8 R79 = Ed
2
204 A3P2-06 —, A TPI6 g é%
. = H
R8O o
204 a3p2-07 <L) ’ @ TPIT 3
A3J3-
R8I
204 a3p3-01 2Ly J Ww—— @ TPIB
A342-
5 RE2
204 A3p2-0323)) —— A ® TPI9
R83
204 azp2-04 92 4 R e 120
A3J3-
3 R84
204 A3P3-03 225> ———@ TP21
R85
204433 -07 -2) 2 v TP22
R86
204 A3P3-04 22 ! o o TP23
R87
204 A3P3-06 28 + BUS OUT MUX BIT O AAA— o TP24
08,1002 GND
204 A3PI-08,10—12—, ® P27
A3J2—
204 AzP2-8w14 5Ty NOTES :
a343=
i TEST POJNT NAMES AS IND-
204 A3P3-8-+14" ==, ICATED ON FTU CONTROL
A344 - PANEL ARE SHOWN ON
203 A3P4-08 055 CROSS REF NO 300.
A3s—
203 A3P5-08 2£3)-
o
203 A3P6-08 —,
A3J7-
202 A3pP7-08 28y
o
202 A3P8-08 —,
A3J9~
202 A%9-08 285
201 a3pI0—8,0,11, /0 L2
"A3dN-
201 Azpi-08 28>
A GND
201 A3PI2-08 22}
A3gI- =
204 a3pI-04 283y (V) RS2 (NU) —® P25
a3z~ ) .
204 ABPS—OS—(E-) R53 (NU) —@® TP26
CROSS
Im:rno 305
[ I o o ]
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] = w
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o
z H
«
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. — FTU T/0 PaNEL
CONNECTS TO
DRIVE
(ﬁ\/ \/> o
% A5J2  A5J3 & /
B CABLE \
NOTES: (]

Q0

A USED ONLY ON BK SERIES SMD UNITS.
A CABLE (P3B} AND B CABLE (P2B) CONNECTS
DIRECTLY TO DRIVE I1/0 PANEL WHEN FTU IS
USED WITH ANY OTHER DRIVE.
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<4

(a] | Q [} | <
1/0 A CABLE “825[52 DRIVE 1/0 @ 2
PANEL , X S X PANEL U3 )
A2PB3IA ASJ3 b3 . P3B W3 P3  P3 - el
o <3
124 A24831-01 |1 + UNIT_SEL 20 > ala z ale z @ a [ 2]
124 A2JB31-24 14 ; » t 1 1 23 8
124 azuB3-02 |2 + Z —»—s|s 4 s|]s I 54 el
124 A24B31-25 3 = 22 > 2 ]2 2 1]z 24 sl
124 A2JB31-03 |3 + z —»—7 |7 i 71| i 56 b
124 A2JB3I - 26 12 = 25 » 313 3 1]s 26 3
124 A20B31-04 | 4 + Z > i2 |12 2 |12 i 57 Py
124 A20B31-27 1 :‘;:'geishf —» s |sf—t silei—t 27 3
121 A2JB31-28 10 e K < s [ 13— 3 e 4 ag ||as 5 @
121 A2JB31-05 5 < 10|10 0 |}10 ERIRE e |,
121 A20B31-06 | 6 :::3';: < o T' i i 5 s g & fgf
121 A20B31- 29 9 < 14|14 a|a a5 || 45 M 1
121 A2JB31-07 7 = ON CYL < 15|15 ¥ 5§ is — 17 {17
121 A2JB31-30 8 + ON CYL < s |18 —1 Y | py - a7 || a7
i
A2PB3IB @
P P B
124 A24B31-09 |1 + OPEN CABLE XMTR o, 20 {20 —¥ 20| ] 20— 44 |1aa b4
124 A20B31-32 |14 - OPEN CABLE XMTR o 6 |1s |1 6 | |1e 2 14 || 1a x
121 a20B3i-10 |2 — UNIT READY < 7|7 3 e I 19 {]is 5
121 A24B31-33 |13 + 3:'; :f:lA_[E):T e < 21 far — 2 |21 4 49 || 4o o
124 A20B31- 11 3 e S e A »> 25 |25 ¥ 25 ||25—¥ s2 |]s2 z
124 A2JB31-34 12 + BUS OUT BIT © Pp—22 |22 . 221122 ' 22 ]| 22 o
123 A2JB3I-12 4 * 5 'S 26 |26 [—¥ 26 | |26 1—4 34|34 o
123 A2JB3I- 35 " > 23 |23 23| f23 alla 2
123 A2JB31-13 5 + d > 27 |e7 I 27 | |27 i 35 || 35 s
123 A2JB31-36 10 = ! . 24|24 24|24 s ||s L
123 A20B3I-14 6 + 2 'S A E i 3 || i‘ 36 || 36
123 A2483I1-37 9 = § S 28 |os |—* 28 | |28 f—1 6 || -
123 A20B3i-15 7 > 3232 32|32 37 ||a7 =2 .
123 A2JB31 -38 8 - BUS OUT BIT 3 > 29 [2s |4 20 |20 2 7|17 S K
A2PB3IC z H
P P 8
123 A20B31-17 ) + BUS OUT BIT 4 » 33 |33 I 33)]3s i 38 |38
123 A2JB3(-40 14 - 4 > 30 |30 30| |30 g |le
123 A20B31-18 |2 + 5 > 37 |37 f 37 | |37 i 39 || 29
123 A24831-41 i3 - 5 > 34 |34 34|]3a 9 lle
123 A2JB3I-19 3 + 6 »> 38 |38 t 38 ||38 : a0 |40
123 A20B31-42 12 = 5’ > 35 J3s —1 3 |35 10 || 10
123 A2JB3I-20 4 — = »- 39 |39 T 39| |39 ) 41 |} 4l
123 A20B31-43 " > 36 |36 36| |36 ol
123 A2083i- 21 5 + 8 > 43 |a3 i 43|43 I a2 |42
123 A24B3I - 44 10 - 2 »> 40 a0 {—2 ao| |40 —* i2 ||z
123 A2483I - 22 6 IS OUT BT e > a4 fas | —t aallaat—t PER | PP
123 A20831-45 N T Py P a||a i3] 13
121 A20B31-23 7 = ADRS MK _FOUND < 42 a2 |1 az || a2}—4 20|20
21 AzsB31 -46 |8 ) + ADRS MK FOUND < as|as |2 as ||as|—t D
A2PA3IA o .
123 A2JA31-0I | + TAG | > 49 |49 I a9 | a9 i 31 []a
123 A2JA31-24 |14 = ;ngl » 46 Jas |—* a6 ffas—t v
121 A20A31-02 |2 < a7 |a7 a7 | |47 2 []2)
121 A2JA3I-25 3 + BUSY — ¢ 50 [s0 |—1. 50| |s0]—2 51 |15
123 A2JA31-03 | 3 + TAG 2 > 51 |51 s |51 —4 32|32
123 A2JA31-26 12 L > 48 [a8 a8 ||as|—2 2 |2
124 A2JA31-04 | 4 + TAG 3 - 55 |55 |—1 55 |]ss I 33|33
124 A20A31-27 |11 - TAG 3 > 52 |s2 s2 || s2 SIE
121 A2JA31-05 5 + xg: ::gTTECCTT — < 53 |56 I s6 | |se i 58|58
121 A2JA31-28 10 = < 56 {53 53 ||s3 28|28
124 A2JA31-06 |6 NY 54 |54 ™ i 30
124 A20A31-29 9 NY 57 |57 |—2 57 ||s7 60
121 A20A31-07 |7 + INDEX MK @402 Il s8 || ss NC
NC A2JA31-30 8
P P
402 (8 + SEQ PWR . 73|73 b—14 73| {73t 29 || 29
a02(c }7& - :EgrmRmx > 76|78 i 76 | |76 T' 59 || 59
402@ ercTom K < 74|74 ol | 25 || 25
402{€ — 77177 77|77 55 || ss
402@ - zii’; E';';g: < 75 |75 % 75||7s z 16 |18
a6 |46
402@ < 78|78 78| |78 8| \_
NOTE:A USED ONLY WHEN FTU IS USED WITH BK SERIES SMp L— 60- 50-
UNITSe A-CABLE CONNECTOR P3B CONNECTS DIRECTLY TO PIN PIN
DRIVE I/0 PANEL WHEN FTU IS USED WITH ANY OTHER
DRIVE « Py
rer N0 401
a I 1) ) | <




Q | o * [ «
aio
A2PA3IB ®
ﬁ olw
124 A20A31-09 |1 +SEQ PWR SW » B) 40| 2
|
—SEQ PWR SW
124 A20A31-32 |14 |1 9 S » ¢) 40l §
Ol|lN
~ SECTOR MK @
121 A2JA31 - 10 2 < D) 401 n "_
3
+ SECTOR MK g
12) A2JA31-33 3 - <4 E ) 40| 2
- SEEK ERROR o
121 A20A31-11 |3 S < F) 40l &
- ™ <
EEK ERROR 9
121 A2JA31-34 |12 *+S < ) 40! 2 o |,
™ 3
0 | /N nospren  DRIVE el X
PANEL ! B CABLE CABLE I/0
~ PANEL
A542 I A hY
— A P2B 42 p2 = J2 -
+WRT DATA 1) (] 3
124 A2JA3I~ 12 4 L 2 Bls. B 8 20 P
q [
124 A20A31-35 |1l —WRT DATA » Afa 1 alla 8 «
<
e
124 A2JA31-13 |5 SHIELD o|o o|]|o 7 S
Z
Z
124 A20A31-36 |10 +WRT_CLK > v J il 19 S
~WRT CLK "
124 A20A3| - 14 6 » HlH R|lH 6 ;
L4
124 A2JA31-37 |9 SHIELD EJE E E 18 ©
P @
122 A2JA31-15 |7 +SERVO CLK < M|m "RIRY 2
- <T
122 A2JA31-38 |8 SERVO Ctk < N n I 14 = P
|/ s
= H
z H
8
A2PA3IC
[ P
122 A20A31-17 || SHIELD K| k||« i
122 A20A31-40 |14 —RD_DATA < vl ullu 3
122 ARIAZI. 1@ 2 +RD_DATA S viv v v [
122 A2JA31-41 |13 SHIELD Tt T 15
122 A2JA3I-19 |3 —RD_CLK < wlw wilw 5
122 A20A31-42 |12 *RD_CLK x| x x || x 17
122 A2JA3I-20 |4 SHIELD vy S v |1y 4
121 A2JA31 - 43 |11 ~ SEEK END < AA[Aa aallaa 10
120 A20A31-21 |s +SEEK END < oc feo 2 cellce 23
122 A2JA31-44 |10 TUNIT SELECTED _ oo | oo oo{}op 22
122 A2JA31-22 |6 +UNIT SELECTED < 8 [ |1 86 { [BB 9
121 A2JA31-46 |8 + SECTOR MK A < N¥E FN] 9 ] 26
121 A20A31-23 |7 “SECTOR MK A < FriFF |2 Fr | lFe i3
121 A20A31 - 45 E) “INDEX MK ﬁ < ee |ee €| ee 12
+INDEX MK &
401 (A ) <4 HH|HH HH :‘D 24
¢ | ¢ }—caBLE sHiELD
NOTES : L W,

USED ONLY WHEN FTU IS USED WITH BK SERIES SMD
B-CABLE CONNECTOR P2B CONNECTS
DIRECTLY TO DRIVE 1/0 PANEL WHEN FTU IS
USED WITH ANY OTHER DRIVE.

UNITS.
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o 3] * m I <
< _
[+3]
olw
u
F
e
VANIWAN 2
S
A2PI ASP3  JAXX  AO2 RS
) (] M
102, 121, 122 A2FOI-I5 |14 1/0 RECEIVER DISABLE < o] 18 2\ es =
INDEX_MK
121 A2Foi-02 | e - ial 1A 16A B
HRS R
GND 12
GND A2FOI-14 |13 28| 28 178 o |ge
2 = (8
o = W
121 A2FO1-03 | 2 ON oYL - 2al  2a 17A = =
GND A2FOI-13 |12 GND 38| 38 218 <
<
Q
122 A2FOI-04 |3 +SERVO CLK 3a| 34 214 2
@
o2, 121, 122 A2ZFOI-12 | ~I/0 RECEIVER DISABLE N 22
+A w
121 A2FOI-05 |4 DRS MK _FOUND < aal|  aa 224 2
<
(8]
120 azFol -1t |10 +BUS OUT MUX BIT 9 p»——{s8| 5B 238 -
(2]
—ENABLE HD SEL (TAG 2) g
120 A2FOI-06 |5 »——5a] s5a 23A %
120 azFor—io | o +BUS OUT MUX BIT 8 > les| e 228 o
A
120 A2FOI-07 | 6 +BUS OUT MUX BIT 3 »———feal e 244 ‘;
=X
—_
120 A2FOI-09 | 8. +BUS OUT MUX BIT | »—7| 78 258 \'/ = R
Q0
- g8
o @
120 A2F0I-08 | 7 *BUS OUT MUX BIT 2 7| A 254 E = [E
s EN*
A
c
K
A2P2 P
-~\ A
120 A2FO6-15 |i4 +BUS OUT MUX BIT O - —isa| 88 268 :
120 A2F06-02 | 1 +BUS OUT Mux BIT 7 p—1sa| ea 26A L
13 —9—————198 98B 278
120 A2FO6-03 | 2 +BUS OUT MUX BIT & »— o] oa 27A
114 A2FO6 -13 |12 +NRZ WRT DATA »—tios| 108 288
+ 4
120 A2F0&-03 |3 BUS OUT MUux BIT —§»————10A 10A 28A
1" —p»——4 1B 1B 298
BU 5
120 A2F06-05 | 4 +BUS OUT MU BIT »—fual na 29A
10 »—i28| 128 308
120 A2F06-06 |5 ~ ENABLE CNTL SEL(TAG 3) ]2l 124 304
9 i8] 138 318
GND A2F06-07 | 6 GND A  13a 3(A
8 »——Jias] 148 328
123 A2F06-08 | 7 — ENABLE CYL SEL (TAG 1) »—— liaa]  1aa 32A
NOTES:

A DESIGNATION DEPENDS ON SPECIFIC DIRIVE.

THEY ARE AS FOLLOWS:

A AND B DESIGNATION REVERSED ON BJ5XX AND BJ7X BECAUSE
PLUG CONNECTS TO CARD SIDE ON THESE UNITS.

SMD
BJAXX — JAB4 A JUMPER WIRE INSIDE PLUG A2PI. BACKPANEL
BJSXX - JAO3 w/w (| earD
BJ7XX - JAO3
BK4XX - AO2 SIDE || SIOE
BK5XX - A02 ASP3 al|p ASP3
BK6XX — JAB4 Aslie B
BK7XX —~ JAB4 BEEA >
CROSS
Iazr N 403
=) 1) @ |

<
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WIRE LISTS A 6

INTRODUCTION

This section contains the Logic-Board wire
wrap lists for the TB304B/C and the TB304A.
The two lists are identified by yellow di-
vider sheets. The power and control-panel
harnesses, as well as the various 1/0 cables,
are fully documented in the diagrams section.

The wire wrap lists are double-ended. That
is, each wire is presented twice. Each end
of the wire appears once as an origin, and

again as a Destination. For example:

ORIGIN DESTINATION Z
A04013 C29002 1
. .
° °
. .
Cc29002 A04013 1

Each list is arranged alphanumerically by
origin, A01001 being the first entry and

83319600 C

JF31029 the last. The location coordinates
(Columns A-F, sockets 01-03) and pin numbers
are interpreted as shown below.

B 14 012
Column
(A-F)
Pin
(00-16)
Socket
(01-30)

The pin numbers are those for the 16-pin IC
sockets, not for the IC chips themselves.
See CR 011 for more information on this
matter.

The Z column shows the position of the wire
on the wire-wrap pin. Level 1 is the wrap
closest to the board surface. Only two wraps
are present on any pin.

6-1/6-2



TB304B/C

WIRE LIST



TITLE L0GIC BOARD WIRE WRAP (TB304B/C) WL DOCUMENT NO. | SHEET NO. REV.
(REF: 83249903) 1 of 33 D
SIGNAL NAME SIGNAL NAME
DESTI- z DESTI- z
OR NUMBER ORIGIN NATION  |LEVEL OR NUMBER ORIGIN NATION  |LESEL
| IDENTIFICATION IDENTIFICATION
AQ7
ooy SEsTeTE togoes sonane
A0l001 Agéolo 2 A030]0 Al2013 1
A01002  JA3lo3a 1 YETTE P FITE
A0l002  A06009 2 A03012  Al2002 1]
A01003  JA3loés 1 403013  Allol? 1
A0l003  Ag6o07 2 403014  Allpla 1
A01004  JA31022 1 Aoa—4uala
A01004 _ AQ6006 2 4030l6  All002 ]
A0l013  A1S012 1 A04001  JB31g2a 1
A01014  A15013 1 20400, A0Ba0s 2
A0lo1s Al15003 1 A04002  JB31005 1
Aolole A15002 1 A04002 A0D8003 2
Ao2001 J§3§°26 ! AD4003  JA3l0lg 1
A0200) 07011
~ A02002 A0T012 2 . 2
A02003  JA3lo2a 1 T A04005  JB3lo4s 1
A02003 Ao7ol3 2 A04005 A08alg 2
A02004  JA3100s 1 404006  JUB31023 1
A02004  A0T0le 2
A02005  A06002 2
A02006 __ A06003 2 . B3lo:
sosshs et
A02008  JA3lo42 1 A04011  A10003 1
A02008 _ A06005 2
202009 Alé4012 1 Vﬁg%gﬁ“ ———ﬁ%‘slg‘l’f——%-
A02010  Al4p13 1 s01;
A02017 A14002 1 :g:g:z . 232882 ;
A02013 Al3el2 1 05002  A040le 1
A02014 _ __Al3013 1 205003 Ag4ols 1
A02015  A13003 1 205005  A1900a 1
A020le  Al13002 1 405006 A05007 1
A03001 J:3;°°? ; A05007 A05009 2
 A0300] 07002 POe
403002  JA31025 1 —oeogl—Al300e 1
A03002 __A07003 2. 05009 __ AJ000& 1
403003  UB31007 1 T TT vy Ty r
A03003 A07004 2 A05010 A16012 1
A03004  JB3lo30 1 A05012 A04017 1
AD3004 _ _AQ7005 2 A05013 _ AQ40ls 1
403005  JA31043 1 205018~ ALoMTLT T
A03005 __ _Ao070l0 2 405015 _  A0S0le 1
Ao3006  JA3l021 1 A05016 A0S0ls 1
A0300e __a07n09 2 406002  A0200s 2
A03007 JA3loll 1 A060013 A0200s 2
A03007  _AQ7007 2 AD600. A
A03008  JA31034 1 —T:,’;,%g-‘;—"-jg‘;‘ﬁﬁ} 2
83319600 D 6-3




TITLE w[ DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 2 D
SIGNAL NAME SIGNAL NAME _
OR NUMBER ORIGIN eton  |LesEL OR NUMBER origin  [DESTIS | E
IDENTIFICATION IDENTIFICATION
_AQ6006  _A0l004 2 A10009 Al10007 1
A06007 A0lo03 2 a10010 Al19011 1
A06007 AQ9010 1 A10012 A04009 1
A06009 A0lo02 2 A10013 Ap4n0l0 1
A060]0 A01001 2 A10014 ADS0ls 1
A07002 A03001 2 A10014 A15016 2
A1001S Al1001s 1
ADT003 Ap3002 2 A10016 A10015 1
_A07004 A03003 2 Allo002 A0301es 1
A0T004 A0S003 1 Allo03 Ap3015 1
A07005 A0300s 2 All00S A19012 1
A0700¢ A03008 2 A11006 Allnoy 2
AQ7007 Ao3007 2 A11006 Al2o09 1
A07007 A0S00s 1 Al11007 Allpooe 1
A07009 A0300s 2 A11007 All00e 2
A0T009 A09005 1 All009 Coloop 2
_A07010 A03005 2 A11009 Allno7 1
AO07011 A02001 2 A1l010 A190913 1
A07011 A0S00s 1 All0}2 Ap3013 1
A07012 A02002 2 All0113 A03014 1
A07013 A02003 2 Al11014 Al2p0lse 2
A07013 A09007 1 All014 815012 1
A07014 A02004 2 Allo01ls Allole 1
A08002 A04001 2 All01l6 All01s 1
_ADBOOQ? JA31007 1 A12007? Ap30l2 1
A08003 A04002 2 A12003 A03011 1
A08003 JA3lgses 1 _A12005 €2000s 1
A08004 A04003 2 A12006 A12007 1
A08004 JA31023 1 _Al2006 . __Al3009 2
A0B00S A04004 2 A12007 A12009 2
A08008 JA310n4g -1 A12007 Al2006 1
A0B0OOA AQ4008 2 A12009 Allooe 1
A08007 An4007 2 A12009 Al2007 2
A08007 A09001 1 A12010 D19003 1
ADB0O9S A04006 2 Al12012 Ap3n09 1
A08010 AQ4005 2 A12013 A03nln 1
A09001 A08007 1 Al12014 Al1301s 1
2059002 A07002 1 A12014 Allols 2
A059003 A0T004 1 A12015 Al20le 1
A09004 A07007 1 A12016 Al1201s 1
_A09005 __ Ao7009 1 _A13002  AQ20le 1
A09006 A0701) 1 A13003 Ao20ls 1
A0S007 A07013 1 A13008% D19010 1
A09010 A06007 1 A13006 A13007 2
A10007 A04012 1 _A13006  Al4noo 1
410003 Ap4011 1 A13007 Al13000 1
A10008% Al1901n0 1 A13007 Al13006 2 _
A10006 Al10007 2 Al13009 Al2006 2
Al0006 AQS009 1 413009 Al13007 )
410007 Al10009 1 A13010 F19002 1
Al10007 _ _A10006 2 . A}30]12 A02013 1
A10009 A1S00s 2 A13013 A02014 1

i
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TITLE wl DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 3 D
SIGNAL NAME SIGNAL NAME
DESTI—- 3 DESTI- 2
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  [LEVEL
A13014 Al4o0ls 2 A17004 A19003 2
Al13014 Al2014 ) Al17008 Al1900> 2
Al301% Al130le 1 Al17006 A20009 1
Al3016 Al1301s 1 A17006 Ci5007 2
A14002 A02012 1 Al7007 Al8ols 1
A14003 Ao2011 1 A17007 Al701n 2
Al14005 C25014 1 Al17009 822004 2
A14006 Al4009 2 A17009 Al18009 1
Al14006 A15009 1 Al7010 Al7p07 2
A14007 A25003 2 Al17015 B2401p9 1
A14007 Co0S5013 1 Al18001} A18007 )
A14009 A13006 1 A18001 A18010 2
Al140009 Al4006 2 A18002 Al7002 2
Al4010 B2S009 2 A18003 Al1So0R 2
_ Al40172 A02009 1 A18004 A1S007 2
Al40113 A020l0 1 Al1800% Al1900s 2
_Al4014 Al1S01s 1 A18006 A19005 2
Al4014 Al1301ls 2 A18007 A24003 2
Al4015 Al4oles 1 A18007 A18001 1
Al401le Al40ls 1 A18009 A17009 1
__Al15002 A0lole 1 _Al8010 ~ Al8001 2
A15003 A0lnls 1 A18010 Al17001 1
A15005 Al90ls 1 Al180]15 Al7007 }
A15006 A1Sp07 1 A19001 Al601p 2
Al15006 Al0p0o 2 Al19001 824006 1
A15007 A15009 2 A19002 A200l10 1
_Al5007 A15006 1 __Al19002  Al7p08 2
Al15009 Al4006 1 A19003 A20011 1
A15009  AlSo07 2 A19003  __A1T004 2
Al5010 Al19n14 1 419004 A20017 1
A15012 Aolola 1 A19004  A17003 2
Al150113 AO0lols 1 419005 A20013 1
A15014  A10014 2 ~_A19005 . A18906 2
A1S014 Alé4ols 1 A19006 A200ts 1
A1S01s  A1S0le 1 A19006  Al18g08 2
A15016 A1S0l1ls 1 A15007 A20015 1
A16004 A2301p 2 __A19007 __ _A18p04 2
A1600% A21007 1 A19008 A2001s 1
__Al6006 __A21009 2 __A19008 . Al8003 2
A16007 B18o0s 1 A19009 AQS008 1
_Al6011  B2401) 1 _A19009 Coloos 2
A16012 A0So0l1n 1 Al901lo0 A10005 1
Alé0]lp AlS001 2 __Al190l0  BR6p0s 2
Al6017 Al7007 1 A19011 A1001p 1
Al16014 R24007 1 Al19011 C05014 2
416015 Alénle 1 Al19017 Allnos 1
Al6016 Al6015 1 _Al19012  F25012 2
A17001 Al8010 1 A19013 Allolo )
Al17001 A220]11 2 A19013 B18011 2
A17007 A16013 1 A19014 A1S01ln 1
A17002 _ AlB002 2. A19014 _ _F25014 2
A17003 A1Sp004 2 Al19015 A15005 1
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TITLE WI. DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP 4 D
SIGNAL NAME DESTI— 2 SIGNAL NAME DESTI- z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIF ICATION NATION  |LEVEL IDENTIFICATION NATION  JLEVEL
Al19015 D22g02 2 422009 JC31013 2
A20001}) A20007 1 A22010 E16013 2
A20002 A20001 1 A2201] A17001 2
A20002 A20003 2 A22012 Fl4o012 1
A20003 A20002 2 A22014 A23p13 1
A20003 A20004 1 A22018 A23004 2
A20004 A20003 1 A2300] A23p002 1
A20004 A20005 2 A23002 A23001 1
A20005 A2000s 2 A23002 A24015 2
A20005 A20006 1 A23003 A23004 1
A20006 A20005 1 A23004 A23003 1
A20006 A20007 2 A23004 A22015 2
A20007 A20006 2 423005 A23006 1
A20007 A20008 1 A23006 A23005 1
A20008 A20007 1 A23006 A24007 2
A20009 Al7006 1 A23007 c20003 1
420010 A19002 1 A23009 A230ln 1
A20011 A1S003 1 A23010 A23009 1
A20012 A19004 1 A23010 Al6004 2
A20013 Al19005 1 423011 B21n07 1
__A20014 A19006 1 A23011 A24006 2
A20015 A19007 1 A23012 A23014 1
A20016 A1%9008 1 A23013 A22014 1
A21001 A21002 1 A23014 A230172 1
a21002 A2100)1 1 A23014 A23016 2
A21002 B2Snls 2 A2301S A24014 2
A21003 A21004 1 A23016 A23014 2
A21004 A21003 1 A24001 A24008 2
A21004 B25007 2 _ __A24002  A2401) 2 .
A2100% A21014 2 A24002 A24003 1
A21006 A22006 1 A24003 A24002 1
A21007 Alé6n0s 1 A24003 Al18007 2
A21009 A210l0 1 ~_A24004 B2000s 1
A21009 AY600s 2 24005 D03g0s 1
A21010 A2l009 1 A24006 A23011 2
A21011 A21012 1 A24007 A2300s 2
A2101] A22007 2 A24008 A24009 1
A21012 A2l1011 1 A24008 A24001 2
~ A21013 B2S00s 1 ~ A24009 A24008 1
A21014 A2lp05 2 A24010 A22003 2
A21014 A2lnls 1 A24010 A24011 1
A21015 825014 1 A24011 A24010 1
A21016 A21014 1 A24011 A24002 2
A22001 A22008 1 A24012 D1400s 1
422002 E25n02 1 A24013 D20o0s 1
A22002 B1500s 2 A;:gia 2;;3$2 ;
A22003 A27004 1 A 4
A22003 A24010 2 Ag;g;; égggg? S
A22004 B24003 1 A Fd
A22006 A21006 1 Azzooa glsnoq ;L
A22007_ ___A2loll 2 _A25003  Al4007 2
" A22008 A22001 1 A25004 D28002 1

83319600 D




TTLE I. DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) vv 5 D
SIGNAL NAME SIGNAL NAME
DESTI- 2 DESTI- z

OR NUMBER ORIGIN OR NUMBER ORIGIN

IDENTIFICATION NATION  LEVEL IDENTIFICATION NATION  |LEVEL
A2500% C260l12 2 A28004 A28008 ]
A25006 A25010 1 A28005 B200l1?2 1
A25007 C29004 1 A28006 Blé4olz 1
A25009 C2%9012 1 A28007 JE31041 1
A250]0 F15004 2 A28008 A28004 )
A25010 A25006 1 A28008 A2801n 2
A25011 C28a02 1 A28009 JE3103s 1
A25011) E28013 2 A28010 A28n08 2
A250]2 El401s ) A28011 B11o04 1
A2S5013 F2lp009 2 A28012 Bl12n11 1
A25014 F30005 1 A28013 A27013 1
A25015 A25n16 1 A28013 A29013 2
A25016 A2501s 1 A28015 B30004 )
A26001 B30p0y 1 A29001 A26n07 1
A26002 C25013 1 A29003 A28003 2
A26002 A26003 2 429003 A30003 1
A26003 A26002 2 A29004 B13005 1
A26003  JF3l013 1 A29005 Bllol> 1
A26004 A300l1s 1 A29006 A29p08 1
A26004 B2900s 2 A29007 JE3lnlp 1
A26005  A30001 1 A29008 A29006 1
A26005 B2900s 2 A2900R A29n010 2
A26006 A290ls 1 A29009 JE31007 1
A26006 B2900s 2 A29010 A2900R 2
A26007 A29001 1 A29011 Bl12004 1}
A26007 B29003 2 A29012 Bl13o01:y 2
A26009 B3000q9 2 A290113 A28013 2
A26010 B18ol2 1 A29013 A30013 1
A26010 B3001n 2 __A29015 A26006 1
A26012 B30002 1 A30001 A26005 1
A260]113 B29012 1 A30003 A29003 1
A26014 B29011 1 A30004 Bl4o0s 2
A26015% B290ln 1 A30005 Bl2olz 1
A27001 830007 1 A30006 A3000R 1

_A27003  E29013 2 A30007 JE31903 1
A27003 A28003 1 A3000R A30n06 1
A27004 B25003 2 A30008 A30n0lg 2
A27004 A22003 1 A30009 JE31n26 1
A27008 A27008 1 A3001o0 A3000Rr 2
A27006 Bl3o01?> 1 A30011 B1300s 1
A27007 B27nl12 1 A300]17 Bl40l] 1
A27008 A27005 1 A30013 A29013 1
A27009 JE31043 1 A30015 A26004 1
A27010 B14004 1 RO1002 B0loo3 2
A2701]1) B20004s 1 B01002 JF3la22 1
A27012 Cl4007 1 R010013 Bl4onls 1
__A27013 E2901a 2 B01003 Bolooz 2

A270113 A?8013 1 B01004 B0loos 1
A27015 B30006 1 B01004 B02011 2
A28001 R30005 1 801005 Bolnly 2
A28003  A27003 1 801005 BOl0n0s 1
A280013 429003 2 R0O1006 Bolonoy 2
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TITLE Wl DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 6 D
SIGNAL NAME SIGNAL NAME
DESTI- F DESTI- 2
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  LEVEL
801006 JF31020 1 R030}2 Bo40l2 2
801007 814001 1 803013 JB3104n 1
801007 B0100s 2 803014 JB3l0l7 1
B01009 JB3lola 1 B03015 B030le 1
RO1010 JB83103s 1 B030l6 803018 1
BOlol) Boénl1 1 B04002 804003 2
B01011 Bolgos 2 B040072 JF3lol? 1
B01012 Boé012 1 B04003 B8llnls 1
Rolol2 B020l2 2 B04003 Bo4002 2
BO1013 JB3103s 1 B04004 Bo4nos 2
B01014 JB31lg9l2 1 B04004 805011 1
RO1015 Bolole 1 80400s Bo4o0l11 1
B01016 Bolols 1 804005 B04004 2
R02002 B02003 2 B04006 B0o4o0y 2
802002 JF31023 1 B04006 JF3lols 1
802003 Bl3nls 1 B04007 811007 1
B02003 Bo2o02 2 B040Q7 BQ4006 2
R02004 B02005 2 B04009 JB31n2n 1
R02004 B0301)] 1 BO%010 4831063 1
R02005 Bo2011 1 B04011 803004 2
R0200S 802004 2 R04011 Bo400s 1
R02006 B02o07 2 R04012 803017 2
BN2006 JF3l0l9 1 B04012 B0So0l2 1
R02007 B13001 1 R040113 JB31ns2 1
_B02007 802006 2 R0O4014 JB3lpole 1
B02009 JB3lols 1 R0401S Bo40le 1
R02010 JB3103a 1 804016 Bo4nls 1
802011 BO100s 2 B0S002 B0S003 2
B0201] B02005 1 _B0S5002  JF3l0l4a 1
B0201> Bololp 2 R050073 B20nls 1
R02012 803012 1 __R050013 B0S002 2
R02013 JB31037 1 R05004 805005 1
R02014 JB310ls 1 R05005 . B0S0ly 2
R02015 B0201s 1 R0OS00S5 B0S004 1
B020le _ BN20ls 1 R05006 B0S5007 2
B03002 803003 2 R0S006 JF3lo0s5 1
R03002 JF310l2 1} R05007 820001 1
R03003 B12o0ls 1 R0S007 B0S006 2
__B03003 _Bo3p02 2 R05009 JB3ln22 1
803004 B039ons 1 R0S010 JB3loss 1
RA03004 B040l) 2 B0S01}1  B04004 1
R03005 Bo3011 2 R0S011 B0Sn0s 2
R03005 803004 1 R0S012 Bo40l2 1
R03006 B03o0or 2 B0S012 JC3l043 2
R0300& JF3l01yr 1 RO5013 JB3loss 1
803007 R12001 1 RDS014 JB31021 1
803007 B03006 2 B0S01% RoSnle 1
B03009 JR3lols 1 R0S016 BoS01ls 1
803010 JB31041 1 R06002 co2a0s 1
B03011 802004 1 R06002 B06003 2
_B03011  B0300s 2 B06003 Bo6002 2
RN3012 B0201> 1 B06003 F02007 1
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TITLE wt DOCUMENT NO. | SHEET NO. REV.

LOGIC BOARD WIRE WRAP (TB304B/C) 7 D
SIGNAL NAME SIGNAL NAME _
DESTI- z DESTI z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  [LEVEL

B06004 80701} B08010 JB31026

RO6004 B0600S ROBO11} Bo8oo0s5
B0600S B06004 80801} B07004
B06005 B06011 R08012 B09012
B06006 B06007 B080l2 Bo7912

B06006 JF3lo02
B06007 818004
B06007 B0600s
RB06009 JA31003
B06010 JA310n26

BN80O13 JB3lo2s
B0B014 JB31902
B0801s Bo8o01ls
808016 B08n1s
R0S002 JC3lo04)

B06011 B06005 R09002 B090n03
B06011 B0lol1y R0S003 B0900?
R06012 807012 R09003 B13g07
R0O6012 B0lol?2 B09004 B10011}
B06013 JA31024 B0S004 B0900%
R0O6014 JA31001 B0S005 B09004
R06015 B06016 B09005 B09011
R06016 BO601s R0S00m B0Sa07
B07002 El4010 B090Q6& Fo30l2
B07002 B0o7003 B0S007 C20004
B07003 B0o7002 B09007 B0S900e
RO7004 80801 B0900g JA31n04
B07004 B0700% B09010 JA31027
BOT005 B07004 B09011 H09005
807005 B07011 B0S01) 808004
B07006 JC31022 B09012 Bl0o1?
R07006 Bo7007 809012 Bo8nl2

BO7007 B07006

R0S013 JB31027
R0O7007 Fl2o011

809014 JB31004

B07009 JB3100) B0S015 B0%014
R0O7010 JB31024 B80901le& B0S0ls
RN7011 807008 R10004 B1000S5
B0701} 806004 B10004 = Bl001)
R07012 BoB012 BR10005 B15004
B07012 Boénl? B1000S B10004
RO7013 JR31034 B10006 B10007
R07014 JB31lo1) B10007 C15n1n
RO701S B0o70le R10007 B1000&
807016 B0701s B10009 JB31009
R08002 JC31023 RB1001lo0 JB3103>
R08002 808003 R10011) B10004
B08003 B0o8no0> R10011 B0S004
R08003 Bl4007 810012 B15p]12
808004 809011 B10012 RO9n12
R0B004 B0800S B10013 JA31029

R0B00S B08004 B1001l4 JA31l006

et D) D = N b [t PN ot NI 0= (e b |0 =0 [N e [N 0t [t s (ot N [ND 0= [0t NI 92 (N TN [0 bt (bt gt o dot [INY 0t [N 1ot [ V) [t e [N PN {0t 9 [P
NNHHH.—'.—IO—‘O—‘NU—'N'—'l—"-‘NU—"—'NNHD—IHMHNHN)—'HD—'NMHNHNNH.—'NND—'b—'h‘h‘h‘ﬂf\)'—‘f\,'—‘

ROB00S 808011 B1001S 810016
R08006 JC31o040 B10016 B1001ls
B0B0O6 B08007 811001} Bo4007
808007 B0800s 811002 Fo3n04
_B08007 B13009 B11003 B12003
R08009 JB31003 Al11004 D0S004
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TITLE Wl DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 8 D
SIGNAL NAME SIGNAL NAME DESTI- Z
DESTI-
OR NUMBER ORIGIN OR NUMBER ORIGIN N LEVEL
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATIO
B11004 A28011 1 g}ggll 22;211 %
gllo05 Bl1lo07 1 a3 11 h2s 1? 2
811006 C14009 1 B%Bgig Ag7go? 2
811007 Blloos 1 ? . 6
B1l1o007 Bllpoa 2 9}3013 B}Zniq f
811008 Blloo7 2 3138:2 Foagog !
811008 B11009 1
Bl11009 Blloos 1 gizgés gofog; i
811009 Blloly 2 20 1 FoboO L
Bll010 D03004 1 Bl4 02 5090 4 !
R11010 B2lo0ls 2 814003 313°Q3 1
B1101} B11009 2 814003 130013
B11012 Do%012 2
811012 A29005 1 312004 Szgoln 1
gl11013 B120l13 2 __Bl4005  D0600S 1
B11013 Co6004 1 812005 233004 g
811014 Fo3g02 1 R14006 Blsolo z
R11015 B04003 1 R14006 29010
812001 B03g07 1 812007 202001 i
T
ST Bli00a 1 B14010  JF31p25 1
R12003 Bl1ln03 2 H9eh Paioe !
R12004 D08004 2 1 1
R1200 A29 R14011 A300172 1
: 4 29011 1 . aa001 !
R12005 Bl12007 1 R140]12 0l2
R12006 B27007 1 R14017 A28006 1
812007 R12005 1 312913 ‘gl§013 1
B12007 B12008 2 B14013 Fl 03 2
B12008 Bl2007 2 212014 Eg?og: %
R12008 B12¢009 1 1g015 010013
R12009 Bl12008 1 B15002 glgoln é
IR
2 D08 2
Eizgii A?Bg}; 1 R15003 JF31029 1
__R12012  Do8glp 2 ___R15004 B15005 1
R12012 A30005 1 ngooa glgoo= 2
R12013 Bl3013 1 __B15005 _B1S011 2
812013 B1l0o13 2 B1500% 215024 1
R12014 Fo4nlp 1 Blgooe Hzgq 2 f
R1201% 803003 1 gisggg B}Sggz 1
‘—‘2%3332 o ?ofo?o 1 R15007 JF31nlp 2
R13003 814003 2 R15009 JA31036 1}
R130073 812003 1 B15010 JA310ls 1
rLigs—doTaoe T
R13004 A30011 1
R13005 Do7008 2 giggig Si;g}; ;
3 a29 1
2}3882 rgagg; 1 B15013 JA3l03s 1
R13007 B0S003 1 2}201a J33;°l? 1
B13009 B08g07 1 __B1501s  BlSo0ls 1
R13010 F23006 1 R15016 B1Sn1s 1

83319600 D




TITLE w[ DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 9 D
SIGNAL NAME _ SIGNAL NAME DESTI— 2

OR NUMBER ORIGIN I OR NUMBER ORIGIN NaTon  |LESEL
IDENTIFICATION IDENTIFICATION

B16002 Co2010 1 819003 B14003 1
B16002 Cl4003 2 B19013 B20013 2
B16003 E16003 1 B19013 B14013 1
B16003 F28003 2 B20001 805007 1
B16004 C03002 2 R20002 F03019 1
B1600% Ci16002 1 B20003 F300172 1
B16006 F17010 1 B20003 B19g03 2
B16007 E20010 1 B20004 D10004 2
R16009 E30004 1 B20004 A27011 1
B16010 E26014 1 B20005 B20o07 1
B16011 E26013 1 B20006 A24004 1
B16012 E2001s 2 R20007 B20005 1
B16013 B170l0 1 B20007 B20n0g8 2
B16014 E20002 2 R20008 B20007 2
B16014 B120lp 1 820008 B20009 1
R1601% B160ls 1 B20009 B2000R 1
R1601a Bléols 1} B20009 B2001y 2
R17002 C13013 2 B20010 Cl4012 1
B17002 C20010 1 R20011 B2000gq 2
B17003 Cl19014 2 B20012 D10ol> 2

___B17003 F20012 1 ___B200l2  A28B00s 1
B1700S Ci12n004 1 B20013 F30n07 1
B17006 Ci2n07 1 R20013 B1S013 2
B17007 Bl8o02 1 820014 Fo3n0es 1
B17009 B1800s 1 B2001% B05003 1
B17010 Bl6én13 1 R21002 JC31020 1
B17011 D25013 1 R21002 CoSn03 2
B17013 Cl4014 1 B21003 A24p1s 1
B17013 JD3l029 2 _..-B2l004 ~ JC3l0l2 1
B17014 cisnly 1 B2100% Cl8o012 2
R17014 JD31p2y 2 R21005 C15002 1
R17015 B170le 1 B21006 Jb3lp022 1
Rl17016 Bi70l5 1 R21007 A2301) 1
R18002 B17007 1 R21009 Do4n13z 1
R18002 Nn25002 2 B21010 JD31ln4s 1
R180073 E16n02 2 R21011 JD31043 1
B18004 Bnén07 1 R21012 D13gl> 1
R18005 A160n07 1 821013 Cllo0or 2
B18005S 20002 2 __.B210l4 _ Blloln 2
B18006 B17009 1 R21018 B21ln0le 1
B18006 C20003 2
B18007 F3onl3 1 R22002 015005 2
818009 Co7004 1 R220013 823009 1
B18010 c20007 1 B22004 B23007 1
B18011 A19013 2 B22004 Al7009 2
R18011 Foloo3l 1 R22005 B2400a 1
B18012 A26010 1 R2200& B23003 ]
B18013 JF3lo09 2 R22010 C27004 1
B18014 B2eol2 1 B22011 C23011 1
R18015 Bl18nls 1 R22011 B23n014 2
R18014 81801s 1 _ Fl10ol2 1
B19003 B20003 2 822013 c22003 2
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TITLE DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) "l D
SIGNAL NAME SIGNAL NAME
DESTI- z DESTI— F4
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION |LEVEL IDENTIFICATION NATION  |LEVEL
R22013 D25004 1} 825010 E28002 2
R22014 C0400s 1 R25011 823002 2
B22014 C280ls 2 R25011 B25003 1
B2201s 822016 1 B25012 C300l12 1
B22016 B22015 1 B25014 A210l15 1
R23002 B28007 1 B25015 A2l002 2
R23002 B25011 2 B26002 JC31024 1
8230073 B2200s 1 R26002 C25006 2
823003 D1S006 2 ___B26003 C25011 1
B23004 B24011 2 B260013 F13007 2
B23004 JF3lols 1 B26004 C27003 1
823008 cololr 2 R26005 Al1Snlo 2
B2300% B24005 1 B2600% JF3l1007 1
B23007 B22004 1 B26006 Coéo11 1
R23008 823013 1 B26006 F1501n 2
R23009 B22003 1 R26007 C27014 1}
B2301] B24012 1 R26009 B27011 1
R230}12 B2400s 2 B26010 B2S0l1s 1
B23013 B2300a 1 B26011 c2801n0 1
B23014 B22011 2 B26012 818014 1
B23014 B28000 1 B26013 D2%0172 1
B23015 B2301s 1 R26014 F20003 1
B23016 823015 1 R2601% B260ls 1
R24002 Fo9nl3 2 R26016 B2601s 1
R24003 A22004 1 827002 827010 )
B24004 C30005 1 B27002 E29006 2
B24005 B23005 1 R27003 C270la 1
R24006 Al19001 1 R27004 F100ln 1
B24006 B23g912 2 __BR2700% C270009 1
R24007 Al6014 1 R27006 c27007 1
B24009 B2200s 1 R27007 B12006 1
B24010 Al701s 1 R27009 D1800s 1
~_B24010 B24013 2 R27010 ° C30013 2
R24011 A16011 1 T R27010 B270072 1
R24011 B23004 2 R27011 B26009 1
R24012 B23n1) 1 " R2701? A27007 1
R24013 B240lo 2 R27013 E28009 1
R24014 coloos 1 B2701a D17011 1
B24014 Folpop 2 B27015 B2701e 1
B24015% B2401s 1 T R27016 B27015 1
B24016 B24015 1 R2800] B28008 1
825001 B2500A8 1 R28002 B29007 1
R25002 D20009 1 B28003 B30007 2
R25003 B25011 1 B28004 B3000s 2
B25003 A27004 2 R28005 B30005 2
R25004 E17002 1 R28006 B30004 2
B25006 A21013 1 R28007 B28009 2
R25007 A21004 2 R28007 8230072 1
R25008 B25001 1 B2800A8 B28001 1
B25009 Al401n0 2 B28009 A23n014 1
R25009 F24002 1 R28009 B28007 2
A25010 B1400s 1 R28010 830015 1

6-12
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TITLE

LOGIC BOARD WIRE WRAP (TB304B/C)

DOCUMENT NO. | SHEET NO. REV

Wi 1 b

SIGNAL NAME SIGNAL NAME
DESTI~ Z DESTI- z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  JLEVEL IDENTIFICATION NATION |LEVEL
R28010 D07009 2 c01006 Colgoos 1
828011 B3001s 1 colo007 cololyl 1
B280]11 Do7007 2 01009 Colols 1
B28012 B30013 1 cololo D0S004 1
B28012 Do8009 2 C01011 Ccoloor 1
B28013 830012 1 cnlo1l1 B23005 2
828013 Cl0013 2 colol? C05004 1
B28015 B29009 1 co0l1013 D19002 2
B2900] B29008 1 co0l013 C04003 1
B29003 A26007 2 C01014 colnog 1
829004 A26006 2 C01014 Co2003 2
B2900% A26005 2 colols Colole 1
B29006 A26004 2 C01016 colols 1
RB29007 B28002 1 c02002 CoSoln 1
R29008 829001 1 c02003 Colols 2
R29009 B2801s 1 €c02003 C04007 1
R29010 A26015 1 C02004 D16011 1
R29011 A26014 1 C02004 Ci1Co0> 2
R29012 A26013 1 €02005 JF31003 2
B29012 Do6009 2 c02005 Bo6o0? 1
B29013 830003 1 €02006  JC31003 1
R29013 Doéno7 2 C02006 C20013 2
R29014 B260l0 ) co2007 Co8p0s 1
830001 F27001 2 €02009 F1500> 1
B3000) A26001 1 C020]10 D1301s 2
R30002 A26012 1 co02010 B16002 1
R30002 830003 2 ___co0201) co8007 1
R30003 B30002 2 co0201? Cl4n0s 1
830003 829013 1 €02013  JE31923_ 1 _
R30004 A2801s 1 02013 Co3nlp 2
R30004 B2800s 2 Cn2014 J031nlg 1
B30005 A28001 1 c0201s Co20ls 1
B30005 B2800s 2 02016 co20ls 1
B30006 A2701s 1 €03002 . E20007 1
B30006 B28004 2 c03002 Bl16004 2
B30007 A27001 1 T co3003 C15003 1
830007 828003 2 €03004 C1S002 1
R30009 F15007 1 c03005 F14003 1
830009 A26009 2 - co03005 Co40ln 2
B30010 A26010 2 7 co3006 JC31002 1
R30010 €28004 1 c03007 Co04014 )
R30012 B28n13 1 c03009 E0T7002 1
R30013 B268012 1 co03010 Co2013 2
R30014 B28011 1 €03011 El6011 1
R30015 828010 1 c03012 C06002 1
c0io002 C1501s 1 C03013 Co8n04 1
colo02 All009 2 c03013 C18005 2
coloo03 DoSo001 2 T Cc03014 F15006 1
__€c0l003  coloos 1 C03014 C24nls 2
C0l004 D18004 1 c03015 Co30le 1
__.€0100% Al9009 2 . €03016 Codols 1.
coloos B240ls 1 c04002 co2n03 1

83319600 D




TITLE WI. DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 12 D
SIGNAL NAME SIGNAL NAME _
DESTI- 2 DEST! z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION |LEVEL
C04002 Cl30ls 2 C07003 Fo9q0s 2
C040013 colnly 1 C07004 B18009 1
C04004 B22014 1 C07004 Co7012 2
C0400% Co6013 1 c07005 co7nlyl 2
C04006 co9013 2 C0700% Co07002 1
co04007 Co6006 1 C07006 F240ls 1
C04009 E12014 1 c07007 F23003 1
C04010 Co3005 2 co?010 Fo9o011 1
Co04011 CoS006 1 c07011 C15013 1
C04011] D12n1n 2 co07011 Co700s 2
C04012 E12004 1 co7012 Co7004 2
C04013 C09003 2 co07012 F14004 1
C04013 Cl9014 1 €070113 F24011 2
C04014 Co3p07 1 co07013 D120l 1
~_C04014 FoSo0s 2 C07014 F26011 2
Cc04015% C0401s 1 c07014 Ello11 1
C04014 Co40ls 1 co701s Co70ls 1
c05002 JC31027 1 C0701a Co7o0ls 1
€05003 B21002 2 c08002 co60l2 2
C05004 F19012 1 c08002 020003 1
€05005 013002 1 _ __Co08003 Co8008 1
C05006 E02001 1 C08004 Cl1000s 2
€05007 E03004 1 C0800¢4 Co3013 )
€05008 C3l046 2 C0800S coz2007 1
€C05009 D25005 1 08006 Cl1301p 2
c0S5010 D1400s 2 Ccn08006 C13p011 1
€05010 F26n1) 1 __Cc08007 coz2oly 1
c05011 C24003 2 08008 C08003 1
co5012 Cl8004 1 c08Qlo0 co%nl2 1
€05013 Al4007 1 c08011 D03g12 1
c05014 Al9011 2 c089]12 Cnéoog 1
coSo01s Co501s 1 c08013 Clé004 1
C05016 coSo0ls 1 C08014 F1S009 1
€0600? co3ol> 1 c0801s5 co8ols 1
c060072 C17003 2 C08016 cogpls 1
€060013 Cléo01s 1 c09002 FoSo07 1
C06004 Bl1o13 1 C09003 c0%n07 1
C06005 Cllo03 1 €09003 Co4013 2
C06006 C049007 1 05004 Cololz 1
cn6007 F0S013 1 C09004 Dil4ol2 2
C06009 co8olz 1 __€09005  C220l) 1
c06010 C13007 1 €c09005% E26003 2
C060]11 B2600s 1 Cn9006 Cco4011 1
C06012 JD3lnss 1 €09007 C0S003 1
c06012 C08n02 2 05009 Ci2p05 1
C06013 Co4005 1 C09010 coz2002 1
C06014 D2S006 )} €0901] Cl6007 1
C0601s Co60ls 1 09012 cosoln 1
_C06016 __CO6018 1 c0s0}2 E19003 2
€07002 Co7o005 1 c09013 017007 1
co7002 C0%9014 2 €09013 C04006 2
co07003 JD31n33 1 C0S014 co7007 2
6-14 83319600 D




TITLE WI. DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 13 D
SIGNAL NAME SIGNAL NAME
OR NUMBER ORIGIN NaTon  |LESEL OR NUMBER ORIGIN ToN  LESEL
IDENTIFICATION IDENTIFICATION
€09014 C10011 1 12019 E20004 2
09015 CoSo0ls 1 C12011 D18012 2
C09016 CcoSo1s 1 cl201) E15006 1
Ccl10002 C02004 2 cl201s Cl2ols 1
10003 Cllol> 2 Cl201l6 Cl2015 1
C10004 D16009 1 Cl13002 Cl8014 1}
€10005 Cl0011 2 Cc13002 F05014 2
C10006 C08004 2 C13003 Cl4005 2
€10007 C13006 1 €13003 D18nlo 1
C10009 F02004 1 C13005 E16014 2
Cl10010 B1S002 1 c13006 Cl0p07 1
Cc10011 CoSo0ls 1 Ccl13006 El13n13 2
c100}1) Clo00s 2 cl3007 co60lo 1
clo012 C23012 1 C13009 D160ln 1
cl10012 E26002 2 C13010 Co8nos 2
C10013 B28013 2 c13011 Cor00s 1
10013 Do8007 1 €13011 Cl4002 2
Cl10014 C19009 1 Cl13013 C13014 1
cl001s Cl001s 1 €13013 Bl17002 2
C10016 Cl0ols 1 C13014 Co4n0> 2
cl1001 Clloos 1 C13014 C13013 1
Cl11001 821013 2 c13015% Cl3nle 1
cllo02 Clloo0e 2 Cl3016 Cl3gls 1
c11003 Co6005 1 Cl14002 Cl13011 2
C11004 E06014 2 C14003 Bl6g0p 2
clloos Cllo01 1 140013 E13014 1
Ccl100% F19007 1 14004 Co8013 1
clloos C18014 2 14005 JC31n0g 1
C11006 Cilooa 1 _ Cl4005 C13q03 2
C11006 Cllo0> 2 Ccl4006 co201> 1
Cll1o007 Cllols 1 Cl4007 A27012 1
Cll008 Clloos 1 Cl4009 Bllooes 1
cllo00a Clliol3 2 ~_Cl4010 C18n09 1
Cllolo F2l001 1 cl14010n Cl40l4 2
Cllo1l1l Cllolp 1 Cl4011 JD31nls 1
clloi? Clloll 1 Cl4012 B20010 1
cllo12 Cl0003 2 Cl4013 J031n11 1
c11013 Cllooa 2 Cl401l4 Cl40ln 2
Cl101l4 Cllols 1 Cl4014 B179013 1
cilols Cllols 1 Cl14015 Cl4nle 1
__cllols D2001)] 2 _.__Cl40]le Cl401s 1
Cl101l6 Clloor 1 15001 El4011 2
C12002 Cl200s 2 ___cl5002 821008 1
C12003 Ci19005 1 C1500> Bl4anlp 2
€12003 C21003 2 C15006 F2lo1) 1
Cl12004 B17005 1 cl15007 A17n06 2
€1200% C0S009 1 C15010 C22005 1
C12006 El4006 1 c15010 810007 2
C12006 Cl2002 2 C1501} Ellnos 2
c12007 B1700s 1 C15012 C30003 1
€12009 Eolooe 1 C15013 Co7o11 1
c120lo0 JC3lola 1 c15013 c2l005 2
83319600 D 6-15




TITLE WI. DOCUMENT NO. [ SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 14 D
SIGNAL NAME DESTI— z SIGNAL NAME DESTI- z
OR ORIGIN OR NUMBER ORIGIN
IDENTIFIEATION NATION  |LEVEL IDENTIFICATION NATION JLEVEL
C15014 B15011 1 cl19002 C03004 1
c1501s Coloo2 1 €19003 F200190 2
c1501s C2000s 2 €19003 C03003 1
C16002 F30009 2 C19004 D1Sn11 1
C16002 816005 1 ___€19005 __C03013 2
16003 D13g010 2 c19005 Cl2003 1
€16003 C16004 1 ___C19006  C26009 1
C16004 C16003 1 c19007 D2301s 1
C16005 D16007 1 C19009 C100ls 1
Cl6006 C19012 1 C1901n C24002 2
C16007 Co%0131 1 Cc19011 Clénls 2
C16009 C2300s 1 €19011 C23005 1
C16010 F13007 1 C150i2 Cl6006 1
C16011 E2%9010 2 " c19013 D24009 1
Cl16014 Co6003 1 c19014 Cg4013 1
Cl6014 Cig9n11 2 C19014 B17003 2
c16015 Cl60le 1 c19015 ClS0l1s 1
cl6016 Cléols 1 c19016 Cl1S01s 1
cl7o02  C2loo7 1 ___C20002  B18005 2
Cl7002 El12n11 2 c20003 B1800s 2
C17003 Co6o02 2 €20003  A239007 1
C17004 D1701n 1 €20004 B09007 1
cl17005 C2lo00 1 c20005 C150ls 2
c17006 Cl7011 2 c20005 Folols 1
cl7007 cl80ln 1 20006 A12008 1
C17009 C30013 1 €20007 B18010 1
__Cl17010 Caz2q07 1 ___C20009  C20014 1 _
c17011 E15017 1 c20010 B170072 1
__Cl17011 Cl7006 2 __C200l0  D28a0s 2
cl701? E03005 1 €20011 D14o0lo 1
Cl7013  F24007 1 20012 F20011 1
Cl7014 €20009 1 c20013 C02006 2
cl70ls Cl70le 1 C20013 D17006 1
Cl701s Cl7015 1 20014 C20009 1
C18002 E30009 1 C20015 c200l6 1
€18003  JE31n3s 1 "~ c2001s c20nls 1
C1R004 CoSol12 1 c2l002 C2201a 2
18004 D19004 2 c21003 Ci12003 2
c18005 JE31024 1 €21003 D14013 1
C18006 €30013 1 c21004 c2lnlp 2
C1R007 JE31029 1 c21004 C22004 1
c18009 Cl4nlg 1 c21005 C1Sn13 2
Cc18010 Cl7007 1 c21005 C2lo11 1
Cc18010 B1400s 2 c21006 cz2lol3y 1
c18011] Bl70ls 1 c21007 Cl17002 1
c1801? 821005 2 c2lo009 Cl17005 1
_.__€c18012 D1500& ) c21019 C22003 1
C18013 JE3l001 1 c21011 c2loos 1
8 c2lol} c23011 2
C18014 C13002 1 c2io012 D24007 1
__.cl8015 o c2l1012 C21004 2
c18016 cl8o0l1s 1 c21013 c2l006 1

83319600 D




TITLE DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) ‘Vl 15 D
SIGNAL NAME SIGNAL NAME
OR NUMBER ORIGIN I OR NUMBER ORIGIN navon  liedes
IDENTIFICATION IDENTIFICATION
c21013 C26004 2 €24006 E16005 1
C21014 D23012 1 C24007 E0S011 1
c2l014 c22002 2 C24009 C25¢0lo 1
c2101s C2lo0ls 1 c240l0 E15013 2
c2101s C2lpls 1 C2401) C22006 2
22002 C21lnls 2 C24014 Co3nls 2
€22003 C21010 1 C24015 C24016 1
C22003 B22013 2 C24016 C24nls 1
C22004 C2l004 1 c25002 JD31028 1
22005 C15010 1 C25003 E130ln 1
22008 C22011 2 C25004 D24004 1
Cc22006 c22013 1 c25005 D24005 1
C22006 C24011 2 €25006 826002 2
ca22007 Cl7nl0 1 C25006 E12003 1
c22010 C24002 1 €c25007 C26003 1
c22011 €22005 2 €25009 C23n02 1
c22011 C09005 1 €25010 C24099 1 _
c22012 D24012 1 c25011 B26003 1
c22013 C22006 1 25 (o
Cc220173 D2401) 2 c25013 A26002 1
_c22014 D23000 1 €25014 Al4008 1
C22014 c2lo007 2 c2501s C2501s 1
€22015 C220le 1 Cc25016 C2501s 1
C22016 C22015 1 C26002 F13000 1
€23002 C25009 1 €260013 C25n07 1
C23002 C23014 2 C26003 F13003 2
c23003 c23913 2 ___C26004 c2lo013 2
C23003 E26007 1 C26008 C27a11 1
€23004 C16009 1 - C26005 C2601a 2
C23004 D290l2 2 C26007 D1S003 1
c23005 Cl9o01y 1 €26008 C26013 1
c23005 Fl18011 2 €26009 C1900¢ 1
€23006 F19004 1 C26010 . Elln02 1
€23007 F1S005 1 C26011 D23o00> 2
c23009 F20005 1 __C26012 FoRpo? 1
c23011 c2lo011 2 C26012 A25005 2
c230l11 B2201)1 1 €26013 C2600a 1
c23012 C28004 2 C26014 C26005 2
c23012 Clool2 1 C26014 D2%002 1
c23013 029010 1 €26015 c26nls 1
C23013 C23003 2 c26016 c260ls 1
C23014 C2300> 2 c27007 D2l10l13 1
C23014 029014 1 C270013 B260n0a 1
c2301s C230le 1 C27004 B22nl0 1
c23016 C230l5 1 c27005 c28013 1
C24002 C22010 1 c27005 c27011 2
C24002 C1901n0 2 c27007 B27006 1
C24003 D18009 1 €27009 B27005 1
€24001 Co0S01y 2 ca270}l0 B27003 1
C24004 Er16007 1 ca27011 C27n0s 2
_C24004 D150in 2 __C27011 _ CPép0s 1
C24005 F23007 1 c27012 E15009 1
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TITLE DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) VVl 16 D
SIGNAL NAME SIGNAL NAME
DESTI- b4 DESTI- 2
OR NUMBER ORIGIN R ORIGIN
IDENTIFICATION NATION  |LEVEL DENTIFICATION NATION  |LEVEL
c27013 F13004 1 €30013 Cl7009 1
C2701a4 B26007 1 €30013 B27n10 2
c2701% c270l16 1 Cc30014 C29005 2
c2701¢ c2701s 1 c3001s C300l1e6 1
8 £1501 2 €30016 C3001s 1
c28002 A2S011 1 c3lo2s C3ln27 1
c28003 F25003 1 c31027 C31026 1
c28004 830010 1 c3lo27 C3lo28 2
C28004 C230l2 2 c31028 C3l027 2
C2800% C30011 2 c3lo02sn C31030 1
c28008 Ces8ol2z 1 C31030 C31028 1
c28007 c28011 1 c3lo03n C3l038 2
c28010 B26011 1 €310318 C31039 2
c28011 c28007 1 €31038 C3ip4s 1
c28012 C2800s5 1 C31046 C31038 1
c28012 c28013 2 Cc31046 CoS00R 2
c28013 C28p012 2 Doloo2 Do6ols 1
c28013 C2700s 1 D01003 JE3ln2s 1
C28014 B220ls 2 D01004 Do6g0o1 1
CcC28014 E24009 1 noloos JE31n02 1
c2801s C28¢91s 1 nnlooe Do701s 1
C2R014 c280ls 1 D01007 JE3l00g )
c29002 C30000 1 D01009 JE31000 1
€29007 €29013 2 nololo Do7001 1
€29004 A25007 1 D0101] JE31013 1
c29005 D28007 1 polol1? Dogols 1
29005 C3001s 2 noiol3 JE3lp4n 1
c29005 D27003 1 D01014 Do8001 1
€25007 D27013 1 polols Dolole 1
€29009 02701s 1 D01016 Dolnis 1
c29010 D27006 1 N02002 DoSols ]}
c29011 D28000 1 N02003 JE3loa? )
c29011 F0So0lo 2 D02004 D0So0) 1
29012 A25009 1 nn200s . JE31p22 1
29013 D18013 1 N02006 D10nls 1
€290113 C29003 2 Nno2007 Jn3lo2s 1
C29014 F10000 1 D02008 D020l2 2
c2901s C2901s 1 N02008 D3103n0 1
€29016 C29nl1s 1 N02009 JD31003 1
c30002 F29014 1 D02010 D10001 1
c30002 A25902 2 00201} JD31004 1
€30003 C15017 1 n02012 Dn200R 2
€30003 C30004 2 002015 Do2nle 1
£300064 C30003 2 002016 002015 1
C30004 c30g011 1 D03001 D03008 1
€30005 B24004 1 003002 D03003 2
C30006 D26002 1 003002 F21002 1
€30007 D19014 1 D030013 Do30lo 1}
c30009 €29002 1 D03003 D03002 2
c30011 C30004 1 D03004 Bllolp 1
__¢3001] c28005 2 D03005 FoBnlp 1
c30012 B2sol12 1 N03006 Do4o0ls 1
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TITLE DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) "l 17 D
SIGNAL NAME _ SIGNAL NAME
OR NUMBER ORIGIN ﬂﬁBN ZE OR NUMBER ORIGIN DESTI- z
IDENTIFICATION LEVEL IDENTIFICATION NATION  [LEVEL
D03007 Do4go2 2 D06003 Dl2n0s 2
D0300A8 003001 1 N06003 007003 1
D03009 A24005 1 D06004 E08013 1
D03010 D0S5003 2 D06004 B14004 2
003019 D03003 1 D06005 E07010 2
no3ol) Di4no2 1 006005 B14005 1
D03012 co8o01) 1 D06006 D210lp 2
Do3013 Di12013 1 D06007 B29013 2
003013 013013 2 D06009 B29012 2
003014 Do40l13 2 D06010 E23014 1
003015 D0400s 2 D06011) Fl6013 1
D0400) 004002 1 D06011 Blsnly) 2
D04002 Do400) 1 006012 E080l2 1
D04002 Do3oo7r 2 noéol2 Blé4ol>2 2
D04003 D04004 1 _D060Q13  D12007 2
D04004 D04003 1 No06013 Do7013 1
D04004 Do30ls 2 D0601S Dolpo2 1
D04005 D0400s 1 D07001 00lolo 1
D04005S DpSo07 2 _DO7003  D0600O3 1
D04006 Do400s 1 D07003 D08003 2
D04007 D0400g 1 007004  Eo089015 1
D0400OR Do4o07 1 D07004 B13004 2
D04008 DoSgls 2 D07005 E06009 )
D04009 DoSnlas 1 D07005% 813005 2
D04010Q Do4ol> 1 DO7006 E23p11 1
D04011} D0S500s 1 po7007 B28011 2
D04012 D040ln 1 D07007 F20002 1
N04012 Do40ls 2 D07009 828010 2
D040}3 821009 1 D07010 p2lo0s 2
N04013 D0301s 2 D07011 E07n03 2
D04014 D040l2 2 Do7011 Bi13o011 1
D04014 Do4nle 1 no7o0l2 Eo8nls 1
D04015 D03006 1 Da7012 B13012 2
D04016 Do4ols 1 D07013 Do6013 1
D0500] F25009 1 No7013 DoB0la 2
D05001 Colo03 2 D0701% Doloo0s 1
005002 E2l01?2 1 D0B00] D0lols '}
N05003 005011 1 D08003 Do7003 2
D050013 D039lg 2 N08003 DoSo03 )
D0S004 cololn 1 D08004 E0S013 1
__D05S006 D04011 1 D08004 B12004 2
D0S007 Do4oos 2 D08005 DogooR 1
005008 D0S009 1 D08006 F20004 2
Nn05009 005008 1 no8oo7 C10013 1
005010 Ellnla 2 008007 €3000p 2
nNoS010 D2S014 1 nosooa 008005 1
N05011 Dl400g 2 008009 B28012 2
D05011 D0S003 1 008009 F10n0s 1
D08010 021004 2
D05014 D04n0g 1 nosoll F16n09 1
_ Do0S0ls __ Do4poR 2 nosol1y Bl2ol1 2
D06001 D01004 1 posol2 E0S0l12 1

83319600 D
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TITLE wl DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 18 D
SIGNAL NAME SIGNAL NAME
DESTI- 2 DESTI- 2
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LEVEL
D08012 Bl12012 2 D11013 Dilgos 1
D0A013 007013 2 Dl1l01s E10007 1
D08013 009013 1 D12002 J031017 1
nosols Dolol? 1 D12003 D1200s 2
D09001 D0200s 1 D12004 006003 2
009003 008003 1 D1200S 016004 1
D09003 D10003 2 D12005 012003 2
D09004 E0S01s 1 n12006 JD31037 1
009004 Bllo0s 2 Dl12007 Do60l13 2
D0900S F29010 1 D12009 F05003 1
N09006 E22911 1 D1201¢ Co4o0ly 2
D0S007 F27014 1 D12011 Co7013 1
D09009 F2701s 1 D12012 €05014 1
D0S010 D2So010 2 D12013 Do3o13 1
D09011 F2%007 2 __Dl2013 D20004 2
D09012 E0%014 1 012014 F2l004 1
D09012 Bllolp 2 Dl20]s Dl120ls 1
009013 Do8ol3 1 D12016 Di1201s 1
Nno9o13 010013 2 D13002 E16006 2
D0901s 002002 1 n13002 CoSo00s 1
D10001 D020l 1 D13003 D20004 1
D10003 D09003 2 013003 €E19011 2
D10004 €10013 1 D13004 D1300s 1
D10004 B2000s 2 P13005 013004 1
D1000S F29013 1 D13006 F30003 1
D10006 D25012 2 D13007 E10011 1
D10007 D10o08 1 D13009 D140ls 1
D1000A D10o07 1 D13019 D19009 1
N1000R D10009 2 D13010 Cl6003 2
D10009 D10008 2 N130i1 D2000e 1
D10010 D2501y 2 D1301] F29014 2
D10011 F29003 1 Dl3012 821n12 1
D10012 El0o012 1 D13013 D03013 2
D1001? B200l2 2 D13014 D14007 1
010013 D0%99l3 2 D13014 co2olno_ 2
D1001S Do200e 1 D1301s D1301s 1
D1100) E10009 1 D1301¢ Dl13g1s 1
N11003 F28005 2 D14002 D14003 2
N11004 E0S5002 2 D14002 003011 1
pl1lo0S Dl1l00s 1 D14003 D18003 1
N11006 D11007 2 D14003 Dl4g02 2
D11006 Dl1lo0s 1 014004 A24012 1
D1l007 Dl11009 1 D1400% Dl4o0l1 1
p1lo07 D11o0e 2 D14005 005011 2
D11008 Dl1lo13 1 D14006 CoS50l10 2
p1lo09 Diloln 2 D14007 013014 1
D110909 D1lg07 1 Dl4019 C20013 1
D11010 Dllol1 1 D14011 D29011 2
__D1101p  Dllo0g 2 D14011 Dl1400s 1
plloll E25005 2 D14012 C0900s 2
__Dblloll _ © D140}12 F08005 ]
D1101>? E0S003 2 D14013 C21003 1
6-20 83319600 D




TITLE Wl DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 19 E
SIGNAL NAME SIGNAL NAME
DESTI— DESTI- 2z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LEVEL
“ s 018004 C0l00s 1
33‘312 giag;; f D18005  A25003 1
D140]4 D20002 2 D18006 B27009 1
D14015 D14016 1 D18007 Di18nls 1
014016  Dl40ls 1 018009 _ C24003 1
015002 D17009 1 3}28}2 g}ggg; é
13003 czonor T T
018012 Ci2011 2
D15008 017013 1
D15005 B22002 2 D18013 €29013 1
D15006 B23903 2 N18014 D18007 }
015007 D15013 1 D1801s D18016 1
015009 E0T0ls 2 D18016 D18als 1
D15009 D1S012 1 D1%9002 D27009 1
D15010 C24004 2 019002 C°;°13 2
D15011 €19004 1 019003 Al2010 1
015011  D1600s 2 013003 E30alo 2
015012 D15009 1 D19004 Cl8004 2
D15013 D150le 2 019004 Fog8ol13a 1
D15014 Fl160ls 1 PES4018 D19009 D13010 1
D - el
3}23}; D{gg}: f 019010 A13005 1
D15016 D1Sols 1 D19010 D19¢011 2
016002 F2301p 1 P19011 D1S0ln 2
D16003  F25007 1 019011 E300ls 1
D16004 D12005 1 019012 D19013 2
D1600S 017003 1 9 E
016006 D15011 2 D19013 D1S007 1
Slonty — plonis 2
Dl60ls  Ci3aee 1 019015 DiSols 1
D16011 C02004 1 0;2016 Dl:ol% 1
D16011 E14004 2 D20002 Dl4ols 2
n16012 €18002 1 023002 Elgol? 1
016013 E24013 1 020003 Co8q02 1
D16014  E18001 2 020003 Daoaoe z
D16015 D1601s 1 006 013013
D16016 D16015s 1 020004 Ax 003 1
D17002 Fl160ls 1 353805 A5§3033 ;
D17003 016005 1 020006 01301? :
017006 €20013 1 oaoogg 52000 ]
D17007  Co09013 1 D20009 825005 1
17009 _D13002 1 020010  E20003 1
°1;°1° C17004 1 D2001] _ Cllols 2
D17012  JE31045 1 ggggig giggg; f
- 2001 2009
o170l Fo3o0l2 1 FES4018 D20014  ab31033 1
Dl701l1s D1701s 1 D20015 D20016 1
D17016 017015 1 D20016 D20015 1
—018002 o D21002 E21013 1
D18003  Dl4003 1 D21002  D24003 2

83319600 D




TITLE Wl DOCUMENT NO. | SHEET NO. REVY
LOGIC BOARD WIRE WRAP (TB304B/C) 20 D
SIGNAL NAME SIGNAL NAME _
DESTI- . DESTI .
OR NUMBER ORIGIN OR NUMBER ORIGIN VEL
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LE
4 p2l
D21004 E22014 1 __D24003  D2lo02 2
beitay omeia 1
021005 D400z 1 D24005  C25005 1
D21006 E23012 1 9¢e¢ sZao0r
021006 007010 2 __D2400s  D24013 2
oatoes oelaly )
D21009 D23006 1 TOTT oo
21010 23013 1 D24010 D25007 1
pzlolo 008006 _ .2 D24011 €c22013 2
nz1oll D2s00s 1 D240]12 cz2nl2 1
pzlola Easoll 1 D24013 D24005 2
pzroi3 caTo02 1 N24014 D2l0la 1
neiols 12004 2 D24015 D2401s 1
D21014 D24014 1 S994% p2e01s 1
n21015 D2lole 1 e 6 o >
pD21016 p2lols 1 D25002 18002
Nn22002 A19915 2 __D25002 @ F3000s 1 _
D22002 022003 1 022003 513012 1
022003 022002 1 __D2500s  B22013 1
T
022004 Dgzo0s 1 p25006 D25005 2
n2200s p22004 1 p25006 co0601a 1
022006 F25005 1 Dg>0s rPTram
D22007 D2201s 1 0
D22009 D22013 1 ___D2S009  D23p0s 1
ol feenie )
D22011 _Jc3lode | p25011 £21014 1
D22011 F22004 2
p22012 E2500p 2 -
022013 D22009 1 022012 D24003 1
D22014 022007 1 __D25012  D10o0s 2
D2201% D22nls 1 022012 glgﬂll 1
_D25014  D0S0ls 1
D22016 D220ls 1 —-D2o0l p030l0 1
023002 D21007 1 pedols 035012 !
N23002 c26011 2 pacale YTy
023003 D23005 2 n26003 031824 1
D23004 D23010 1 200 reze—1
D23005 D25009 1 D 6o 4 0
D23005 D23003 2 —
D23006 D21000 1 D26006 027014 2
_ D26007  JD3l029 1
23007 __D23013 1 026009  JE31035 1
n23009 c22014 1 Doeoi Fagod
nz3olo D004 1 D26011 JE3lols 1
D23011 D23014 f p Fas
p23012 c210ls —D26012  F25013 1
D23013 D23007 1 02201’ J§3;01° 1
__Dp23 F13 D26014 19003 1
D23014 D23011 2
023015 323016 1 D27002 JD3103s 1
023016 2301s _1 2
024002 021005 1 027003 C2900s 1

83319600 D




TTLE DOCUMENT NO. SHEET NO. REV.
" LOGIC BOARD WIRE WRAP (TB304B/C) "l 21 D
SIGNAL NAME SIGNAL NAME
OR NUMBER ORIGIN eaon lLeseL OR NUMBER ORIGIN Naron  lLegEL
IDENTIFICATION IDENTIFICATION
D27004 027011 1 D29016 D2%0ls 1
N2700% JD31o13 1 D30009 D2900s 1
D27005 D28019 2 D30015 D300l1s 1
027006 C29010 1 D30016 D3001s 1
D27007 027010 1 D31030 D31038 2
027009 D19002 1 031030 Do2008 1
D27010 D27007 1 D31038 D31g46 1
D27011 D27004 1 031038 D31n3p0 2
D27012 F29009 1 D31046 D3103a 1
b27013 C2%9007 1 E01001 F23009 1
D27013 D2600s 2 E01001 EQ2n0y 2
D27014 C29009 1 £010013 E0lo04 1
n27014 D26p0e 2 £01004 Eoloony 2
D2701s D270l 1 E01004 E0l003 1
. D27016 D2701s 1 E01005 E02003 1
N28002 A25004 1 E01006 Cl2n09 1
D28002 D28003 2 E01007 E13004 1
D28003 D28007 2 E01007 E01004 2
D28003 D28004 1 EQ1009 Ep9007 2
D28004 D28003 1 E01010 E08003 2
028004 028014 2 __E0l0l0  F26013 1
D28005 C2001n 2 E01011 E08004 2
D28005 028011 1 EN1011} F26n14¢ 1
D28006 027002 2 Folol? Eo8000 2
D28007 c2900s 1 E01013 EQ8007 2
D2B009 C2901y 1 E01014 F2801n0 1
D28010 D27005 2 B ___E0lo0l 2 _
D2801n F190la 1 E02001 co500s 1
N28011 028005 1 __F02003 _ Eo02007 2
N28011 El1l004 2 E02003 Eolnos 1
D28014 D28004 2 EQ2004 El13011 2
D2801% D280l 1 E02004 F16003 1
nN2801e6 D2801s 1 E02008 E20011 1
N29002 c26nls 1 E02006 E15004 1
D29002 D29005 2 __E02007 __ E15003 1
029003 D29007 1 E02007 E02003 2
D29004 D30000 1 E02009 E0S002 1
D29005 D29002 2 E02010 E0Sn03 1
N2900% D2901] 1 E0201)1  E0S003 2
D29006 D22n0ln 1 E02012 E09004 2
029007 D29g002 1 __E02013  Ep0Y9009 2
D25009 E2%011 1 E02014 F28n11 1
D29010 C23013 1 £03001 JE31004 1
D29011 029005 1 €£03001 E08n0s 2
D2901] Dl401) 2 E03002 E0B009 ]
n2so1? C23004 2 E03003 Eo8n07 1
__D2%012  B26013 1 £03004 Co5007 1
n29013 D29014 2 E03005 C17012 1
D29013 F20006 1 __E03006  EO08004 1
D29014 C23014 1 E03007 E080D3 1
N2s%0l4  D29013 2 __F03009  JE31011 1
n2901s 029016 1 E03009 Eo8n02 2
83319600 D 6-23




TITLE WI. DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 22 D
SIGNAL NAME _ SIGNAL. NAME DESTI- z
OR NUMBER ORIGIN NaTion  |LEvEL OR NUMBER ORIGIN NATION  |LEVEL
IDENTIFICATION IDENTIFICATION
__EO030l0 JE3l032 1 E06006 E06007 1
E03010 E08001 2 E06007 E0600s 1
__E03011  Eo04011 1 E06007 Fl6009 2
E0301? Eo4n0s 1 E06008 E06n04 1
__EO03013  €04004 1 £06008 E06011 2
E03014 €Eo401s 1 E06009 E07013 2
__E030l4 F17004 2 EN6009 007005 1
E0301S JE3lp27 1 E06011 Eo600a 2
€£0301S E08006 2 E06011 E06nlz 1
E0400) JE3lo0l17 1 E06012 E06011 1
E04001 E0%005 2 E06014 Cllp0s 2
€04002 E09009 1 E06014 E07014 1
E04003 EQS007 1 E06015 E0601s6 1
E04004 E03013 1 E06016 Eoénls 1
04005 E03p0l2 1 ENT002 Co03009 1
E04004 E09004 1 E07002 Entp02 2
E04007 E0S003 ] F07003 F16011 1
E0400R E31046 1 E070013 Do7o017 2
__E04009  JD03100) 1 £E07004 JE3l033 1
E04009 E09002 2 E07005 JE3lpn2r 1
EN40l0 _ JE31g2) 1 E0T006 EQ7007 1
E04010 E0S00Y 2 E0T007 E0700s 1
_ E0401)1 E05011 2 En7007 Flégl3 2
E040]) E0301) 1 F07009 F20000 1
E04012  EO05005 1 ENT010 Fléolz2 1
E04013 €E05004 1 E07010 Doénns 2
E04014 E05014 2 E07011} JE3lno0s 1
E04014 E03014 1 E07012 JE3lol2 1
F04015 JE310l4 1 E07013 E06N09 2
E0401S E09006 2 E07013 Fi16nla 1
E05001 JD3l0lo 1 E07014 D15009 2
E05001 E10005 2 F07014 E060l1s 1
E05002 E02009 1 _E0701ls E0701e 1
E05002 D1ln0s4 2 Fo701le Eo7015 1
En5003 E02010 1} £08001 E030l0 o
E05003 011n172 2 F08007 E03009 2
£05004 EQ4013 1 £080073 Eo3007 1
£05005 Eo040l? 1 E08003 E0lolo 2
E05008 E0S009 1 E08004 En3006 1
E05009 £0500A8 1 E08004 Eololy 2
F05009 EQS01n 2 EN800S EQ300) 2
E0SO010 E0S009 2 E08006¢ E030ls 2
E05011 C24007 1 F08007 EN3n03_ 1
E05011 E04011 2 E08007 E0lnl3 2
ENS0113 F23006 1 F08009 E0300272 1
E05014 Di1201> 1 EN8009 Eolol2 2
E0S014 EQ40la 2 E0801n F23012 1
€05015 JD31027 1 EN801D EoSoln 2
£05018 E1000s 2 F08011 E09011 1
F0600? Eo7002 2 £E08012 Do6nl1>r 1
E06004  EQ6008 1 F08019 D06n0a 1
F0A005 JE31037 1 E08014 Do701> 1

83319600 D




TITLE DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) "l 23 D
SIGNAL NAME SIGNAL NAME
DESTI- z -
OR NUMBER ORIGIN DESTI z
IDENTIFICATION NATION  [LEVEL NN |oRie NATION  [LEVEL
E08018 D07004 ) El1014 Ellol3y 1
ENY001 Eo04010 2 Ell015 Ellnleg 1
£09002 E04009 2 E1l10}16 Ellols 1
£090073 E04007 1 E12002 JC3le2s 1
£09003 £0201]1 2 €12003 €25006 1
F0S004 E04006 1 E12003 Ello03 2
E09004 £02012 2 E12004 Co4o0l2 1
E09005 E04007] 2 E1200% Ellony 1
E09006 E04015 2 £12005 F10003 2
E09007 04003 1 E12006 JC31001 1
F09007 E0l1000 2 El2007 FoSgpoz 1
£09009 E04002 1 F12009 F27001 1
509009 E02013 2 E12010 512011 1
E09010 E08010 2 E12011 Cl7002 2
__E09010 E100lp 1 F120]11 El20l0 1
ENS011 E10011 2 El12017 D2000? 1
£09011 E08011 1 —£l2012  E@4olp 2
E09012 Dosol> 1 Fl2013 Fl100072 1
E05013 D08004 1 El2014 Co4noe 1
E0S014 DoSol>2 1 E12015 E1201s 1
E0901% D0S004 1 E£12016 El20ls 1
E10001 E10002 1 E13002 E150072 2
£10002 £10001 1 E13002 E13n1)1 1
E10007 E10003 2 F13003 E15n0s 2
E10003 E10002 2 £13004 Eglooy 1
E100013 E1000s6 1 E13008 E3000s 2
E10004 E10003 1 E13008 F26006 1
E10004 E1000R 2 E13006 F17003 2
E£10005 EnSnn) 2 ___E13007 F16004 1
F10006 E0S0ls 2 F13009 F17008 1
F10007 Dllols 1 E130]0 C25003 1
E10008 E10004 2 E13011 E1300> 1
 E10009 Dilgol 1 F1301] E02004 2
£10010 £05010 1 F13012 025003 1
__E10011 D13g07 1 E130113 Cl300s 2
E10011 E0Sn11 2 E13013 F13o0lo 1
E10012 Di100l2 1 E13014 Cl14003 1
F10013 D10004 1 Fl13014 F2301n 2
F11002 c260la 1 —-£13015 El30le 1
F11003 E12003 2 F13016 E1301s5 1
£11004 D28011 2 E£14002 £23001 1
F11004 F13013 1 El4002 Elen0s 2
E11005 C15011 2 F14003 FoSol2 1
E1100% £18003 1 FE14004 D16011 2
F11007 E12008 1 F14005 El4002 2
Fl11009 E29002 1 £14008 E25n05 1
E11011 CoZalse 1 E14004 Cleoos 1
E11011 Flenlyl 2 E14010 Bo7002 1
E14011 F28004 1
Fl1l013  Ellols 1 Eleoll  Cl5001 2
 Ell0l3 _El4012  F2lolo 1
Fllo01l4 Fo9olo 2 F£14012 El40l2 2

83319600 D




TITLE w DOCUMENT NO. [ SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) l 24 D
SIGNAL NAME SIGNAL NAME
OR NUMBER ORIGIN NaTon  lLeseL OR NUMBER origiN  |DESTI- z
IDENTIFICATION IDENTIFICATION NATION  LEVEL
E14013 E£14012 2 £17012 E16004 1
E14014 A25012 1 E17019 E16002 1
E14015 El40le 1 E17014 £18013 1
£14016 El40ls 1 E17015 E18014 1
F15002 E20006 1 E18001 E19006 1
F15002 E13002 2 £18001 Dl1601s 2
E15003 Dl18011 2 E18002 Dl6012 1
£15003 E02007 1 E18002 D20012 2
E15004 02006 1 £18003 Elloos 1
£1500% E20005 1 £18003 E18004 2
£15005 F26003 2 E18004 E£18003 2
E15006 Ci2ol1 1 £18004 E18005 1
F15006 E13003 2 £18005 E18004 1
E15007 €20012 1 F18005 E1800s 2
__F15009 c27012 1 E18006 - E18005 2
F1S010 F10013 1 E18006 E18007 1}
E15010 C28002 2 E18007 £18006 1
E15011 JD3lo20 1 E18007 E18009 2
E£15012 C1701]1 1 E18009 E1R007 2
£15013 F05004 1 E18009 E1801n0 1
_ E15013 C2401a0 2 F18010 18009 1
E15014 D14013 2 E18010 E19014 2
___E15014 F0S5006 1 F£18012 E17001 1
E15015 E1S01¢ 1 F18013 E17014 1
E£1501¢ E15015 1 E£16014 E170l5 1
E16007 E17013 1 F19007 E19005 2
E£16002 B18003 2 F19002 £25001 1
£16003 B16003 1 £190073 co9nl1> 2
_E16004 E17012 1 £19004 E24012 1
£16004 E19017? 2 £19004 D21014 2
F16005 C24006 1 £19005 E19014 )
£16006 E17011 1 £19005 €£19n002 2
E£16006 D139g02 2 F19006 £18007 1
F16007 C24004 1 F19009 E19011 1
16009  JF31003 1 £19010 F23014 1
F16010 E1701n 1 £19011 D13003 2
F16010 Fl4o0lse 2 E16012 E16004 2
£16011 03011 1 £19012 F2400s 1
£16012 E17000 1 _ F19013 £19009 1
£16013 F15n14 1 F19014 E1801p 2
F16013 A2201n 2 £15014 E£19005 1
E16014 E1700% 1 £19015 E1901e 1
£16014 C13005 2 £19016 E1901s 1
E16015 E1601es 1 E20002 D20007 1
£16014 16015 1 F20002 B16014 2
£17001 £18012 1 £20003 D20n1n 1
__E17002 B25004 1 £20004 C12nlao 2
F17005 E16014 1 E£20004 E15007 1
7 £20005 £15008 1
E17009 E16017 1 E20006 JC31nln
__El170l10 @ El16010 1} €£20007 Cn3g072 1
E17011 E16006 1 FE20009 Cl7014 1

83319600 D




TITLE Wl DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 25 D
SIGNAL NAME SIGNAL NAME
OR NUMBER ORIGIN SN |LeceL OR NUMBER ORIGIN N |LegEL
IDENTIFICATION IDENTIFICATION
£20010 816007 1 £23003 E23004 1
E2001) €02005 1 E23004 €23003 1
20012 E15007 1 £23004 E23005 2
E200113 E28004 1 E23005 E23004 2
E20014 F18014 1 £23005 E2300s 1
E20014 B16ol2 2 E23006 E23005 1
E20015 E20016 1 £23006 E23008 2
E20016 €200ls 1 E23007 E24015 1
__E21001 £26006 2 £23007 £22007 2
€21001 E22001 1 £23008 E23006 2
E21002 E2200p2 2 E23009 E24009 2
E21l002 F30007 1 E23009 E28n1) 1
E21003 E21004 1 __E23010  E24001 2
E21004 E21003 1 £23010 E2801a4 1
E21004 E2lp0s 2 £23011 007006 1
£21005 E21004 2 F£23012 D210n0s 1
E21005 E21006 1 __E23013 p2lola 1 _
E21006 E21005 1 E23014 Doénln 1
E21006 E21008 2 E23015 €22010 1
F21007 £22007 1 £24001 E24003 1
~ _E21008 E21006 2 E2400] E23010 2
E21009 E22009 2 F24002 E25015 1
__E2l019 E22015 1 F24002 E23002 2
E2l012 D0S002 1 £24003 E25010 2
E21013 D21002 1 __Fe24003  E24001 1
E21014 D2S011 1 E24004 E24005 1
E2200] E21001 ) F24005 E24004 1
E22001 €23001 2 F24005 E24006 2
£22002 E23002 1 E24006 Ep4005 2
£22002 E21002 2 E24006 E2400R 1
£22003 E22004 1 E24007 E24010 1
E22004 €22003 1 €24007 E259005 2
__E22004 £22005 2 F24008 E2400s 1
E2200% €22004 2 F24009 c28014 1
E£22005 E2200s_ 1 £24009 €23009 2
£22006 €2200s 1 Egzoin Eézo;? f
2 264010 007
E22007 E23007 2 E24011 D21012 1
E22007 E21007 1 E£24012 E15004 1
taony  gkne: ST P
_E .
Cith  fraan |
__F220l0  F23a0ls 1
320 bszots 5
s eonl |
__F22014  D21004 1 A :
aeis  toaned |
__E23001  E22p01 2
E2300] El4007 1 E25004 g25008 2
_ F23002 __F24002 2 E£25005 E14005 1
E22002 1 E25005 Dllolyl 2

E2300?
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TITLE DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) VVL 26 D
SIGNAL NAME - SIGNAL NAME DESTI- z
OR NUMBER ORIGIN NeTon  lLeseL OR NUMBER orRIGIN  [DESTIS | ZeL
IDENTIFICATION IDENTIFICATION
E25006 £25003 2 E28005 523014 2
E25007 E25001 2 E28005 E27003 1
E£25007 E25010 1 E£28006 F18002 1
£25008 E25n04 2 523009 22;013 1
E25009 F3000s 1 528011 gzingq é
£25010 E25007 1 £2801) 270 1
E25010 E24003 2 __ngglz____%a_aga_ii_
E25015 E24002 1 £28013 25011 2
E26001 F130l12 1 E28014 E23010 1
E26002 Cl0012 2 E28014 E28005 2
E26002 F270ln0 1 £28015 E2801p 1
E26003 CoSn0s 2 E28016 E?28015 1
E260013 E2600s 1) £29002 €11009 1
E26004 E26003 1 E29003 Fl14009 1
F26004 ER26005 2 E290064 Fi18n0s 1
€26005 E26004 2 29005 E24007 2
E26005 E26006 1 _
E26006 £26005 1 £29007 F24003 1
E26006 E2100) 2 £29009 E26n09 1
E26007 C23003 1} E29010 F10007 1
E26007 F13006 2 _F2%0lp__Clé6al) 2 .
E26009 E29009 1 E29011 D29000 1
E26010 E2701p 2 £29011 F20003 2
E26010 F29002 1 E29012 E27007 2
£26017 F180la 1 —E29013 k27013 1
E26013 Bl16011 1 E290113 A?27003 2
E26014  Bléolp 1 _E29014  _E27014 1
E27001 E2801) 2 E29014 A27013 2
E27001  E22000 1 _E29018 .
E27002 F19p009 1 FE29016 E29015 1
E2700? E28012 2 __E30002 _ D0Bo0? 2
£27003 £28n005 1 F30007 F27003 1
F27003 E27009 2 _F30003 __Fl0005 1
E27004 E27005 1 E30004 B16009 1
_E27005 E27004 1 _E30004  FQRQO04 2
E27008% E27006 2 E3000% F15004 1
7 €27
BTN T F3000e  E13n0e 2
E27007 E29012 2 E£30007 F26002 1
E27007 Fo8003 1 E30009 Cl1R002 1
E27008 E27006 1 _E30010  D1Son03 2
E27009 E27003 2 £30013 Cignos 1
E27009 E27010 1 E30014 D1%011 }
E27010 E27009 1 F3001% E;gola !
E27010n E26010 2 E300164 lnl= !
E27013 E29013 1 E31030 E31n3r
E270]14 E2%901s 1 ~E31038  E31030 1
E28002 B2Snln 2 Egiozn Ealoaa 2
__E31046 = E3103R 2
e e
E28003  JF31024 2 Foloo?p 323014 2
E28004 E20013 1 F01003 818011 1

83319600 D




TTLE wl DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 27 D
SIGNAL NAME SIGNAL NAME
DESTI- 4 DESTI- 2
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LEVEL
F01004 D22003 2 F05002 E12007 1
FOlo00S JF3lo007 2 F05003 D12009 1
F01006 FQ3013 1 F°§004 E15013 1
F0l007  F04p0e 1 Fos005  Cosnls 2
F0l008 F04007 1 F05006 E1S014 1
F0l009 Fo4005 1 anoov coSo00? 1
FO1010 Fo3007 1 FOSOOB §3é046 {
F0l011 F03009 1 g05009 C09014 !
F0l01? Folnls 2 05010 F29011
F010113 Folols 1 F05011 14013 1
FO0lo0123 Fo2008 2 F0S012 El4003 1
FOl0l4 Fo6007 2 F02013 cogoov 1
F01l0ls4 Folola 1 FO05014 €13002 2
FO101% c20008 1 F0S015 F0Sole 1
_Folols Folnlp 2 F05016 FoSnls 1
F02002 B06003 1 FN6002 Fo300s 1
F02007 Fo6n0s 1 F06003 F03003 1
F02004 Cl10000 1 F06004 Fo4nly 1
F02005 Fo6o13 1 F06005 Fo40l13 1
F02008 Folnl: 2 F06006 F03011 1
F02015 F020l1e 1 F06007  Folonlg 2
F02016 Fo20ls 1 F06008 Fo2003 1
F03002 B81l0ls 1 F06013 Fo200s 1
F03003 Fo6003 1 F06015 Fo4003 1
F03004 Biloo2 1 F08002 F27009 2
F03005 F06002 1 F08002 Foaoly 1
F03006 B200ls 1 F080023 E27007 1
F03007 Fololn 1 F080013 F10013 2
F03009 Fololyl 1 F0B004 E30004 2
F03010 B20o02 1 F08005 Dl4nl> 1
F0301) F0600& 1 F08007 c26012 1
F0301? B0900s 1 F08010n FoSol13z 1
F03012 JF3100] 2 F0801] F29002 2
F03013 Folnoes 1 FOBOL1 Fo8002 1
F03014 JF3lp02 2 FO0801?2 003005 1
F0301s5 F0301s 1 FN08013 D1S5004 1
F03016 Fo391s 1 FO0B013 Fo8o0ls 2
F04002 Bl40ols 1 F0B8014 Fo8nl3 2
F04003 Fo60ls 1 B anols ;ogols i
Foepus  plioee 3 F09005  Fisgle 2
F
F0400e  Bidete 1 F0500a JC31015 1
F04007 Foloos 1 F09003 F18003 2
hames  Chieed
Egiﬁ?g ;?;g%; i F09006 JD3ln0g 1
F040]1] F06004 1 F09007 F2401) 1
F0401? B120l14 1 F0S9009 F23002 1
F04013 Fo600s 1 F09010 Fl4007 1
Fo4014 B12002 1 FO3010 Ellolse 2
_ F04015 Fo40lp 1 Fo9011 Co7olo 1
F04016 Fos4nls 1 F09011 F24010 2

83319600 D
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- DOCUMENT NO. | SHEET NO. REV.
TLE WL 28 D
LOGIC BOARD WIRE WRAP (TB304B/C)
SIGNAL NAME DESTI— z SIGNAL NAME DESTI- z
ORIGIN OR NUMBER ORIGIN
BENTIMBER ON NATION  |LEVEL IDENTIFICATION NATION [LEVEL
F0901? D1701s 1} ;i:gg: Eggg;g i
F09013 Fo8olo 1 Fl4
F09013 B24002 2
F09014 F0S000 1 §i:gi; ::fg;g i
F0901% Fo90l1e 1 F14013 F14003 2
F09016 F090ls 1 F14014 El16010 2
F10002 El12013 1 F14014 Fl4p0s 1
F10003 El2005 2 F14015 Fl40ls 1
F10004 F15003 1 Fl14016 Fl4nls 1
F10005 E30003 1 F15002 Co2009 1
F10006 D08g09 1 F15003 F10004 1
F10006 F200l1s 2 F15003 F15006 2
F10007 E29010 ) F1500 E300n05 1
F10009 C29014 1 F15 . A2S
F10010 827004 | “F1s00e  Ca300y &
Fl10011  F20007 1 F15006  F15003 2
__F100}2 B2201> 1 F15006 co30ls 1
F10013 FoBo03 2 5007
F10013 E15010 1 __F15007  B30009 1
F10014 E24014 1 i}ggfz 332332 é
F10015 F1001s 1 F15010 F15011 1
F10016 F1001s 1 F15011 F15010 1
F12002 F16003 2 F150146 E16013 1
F12003 JD31n0s 1 £15014 Fa9n02 2
F12004 F260lp 1 5 F1501 1
F12006  E17005 2 F1o01s  Floole
F12009 B14009 1 —ELlaila Floals L
F12010 F2lo0s 2 FISOOl Eéggg: i
F12011 807007 1 26323 Fl2o0? 2
F12015 F120le 1 F16004 E13007 1
F1201e Fl2ols | F16005 F26007 1
F13002  B26003 2 F16004 __F16008 2
F13003 €C26003 2 F1€006 F16n01 1
F13004 C27013 1 F16007 FR6004 1
F13005 Fl8ol1 1 F16008 Fléenoe 2
F13006 E26007 2 F16009 E06007 2
F13007 clénla 1 F16009 Dognly 1
F13009 C26002 1 F16010 EQ7013 1
F13010 E13013 1 F16011 E07003 1
F13011 023013 2 F16012  Eo70lq 1
F13017 E26001 1 F16013 E07007 2
F13013 Elloos 1 F160113 Do6o1y 1
F13013 JF31006 2 FlbOl@ D17n0? 1
F13014 F19n05 1 F16015 D15014 1
F13015 Fl3ale 1 F17002 FP6009 1
F13016 Fi1301s 1 F17003 F17007 1
F14002 F0S004s 1 F17003 F13n0s 2
F14003 Fl14013 2 F17004 E030l4 2
F16003 colons 1 F1700% E13000 1}
F14004 coro012 1 F17006 F28008 1
__Fl4004 _ F1800s 2 F17007 F17003 1
F14005 Flseols 1

83319600 D




TITLE wl DOCUMENT NO. [ SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 29 E
SIGNAL NAME SIGNAL NAME
DESTI— 2z DESTI- Z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LEVEL
F17010 B16006 1 F200]12 817003 1
F17011 F21003 1 F20013 F25002 1
F1701} F17014 2 F20014 F10006 2
F17012 F300l0 1 F20015 F2001s 1
F17013 F19006 2 F20016 F200ls 1
F17014 F17011 2 F21001 F28n007 2
F17015 Fl70le 1 F2100) Cllolg 1
F17016 F170ls 1 F21002 Do3002 1
F18002 E28006 1 F21002 F21003 2
F18003 F09003 2 F2l1003 F2lo0? 2
F18003 F25010 1 F21003 F17011 1
F18004 F18008 2 F21004 D120ls 1
F18005 £29004 1 F21005 F28002 )
F18005 F18004 2 F21005 F1201a 2
F18006 F14004 2 F21006 F22018 1
F18007 F19006 1 F21007 F22007 2
F18009 F1S010 1 F21009 F19011 1
F18010 E26012 1 F21009 A25013 2
F18010 F18014 2 F21010 F2loly 2
F18011 C23005 2 F2l01lo0 El4nl? 1
F1801) F13005 1 __F2l011 C15006 1
F18014 Flgnle 2 F21011 F2lnln 2
F18014 E20014 1 F21012 F300lse 1
F18015 F180le 1 F21014 F22013 1
F18016 Fl80ls 1 F21015 F22004 2
F19002 A1301n 1 F2200} F22007 1
F19003 D26014 1 F22002 F22001 1
F19004 C2300s 1 F22002 F2lo07 2
F19005 F130ls 1 F220013 F22004 1
F19006 F18007 1 F22004 F22003 1
F19006 F17013 2 F22004 F2lols 2
F19007 Cllpoos 1
F19009 _ E27002 1 PE54029 F22007 F22008 1
F1901lan F18009 1 PE54029 F22008 F22007 1
F19011 F2l009 1 PE54018 F22009 D20013 2
F19012 Cogoga i PE54029 F22010 F26012 2
F19013 FoSol1 F22 F
F130ls  D280ln 1 Fg?giz r?éﬁii i
F19015  F19nle 1 F22015 _ F2l006 1
F19016 F19015 1 "F22016 F22014 1
F20002 Do7007 1 F23002 F09009 1
F20003 E29011 2 F23002 F24n13 2
F20003 B26016 1 F23003 Co7p007 1
F20004 E22013 1 F23004 Al3nln 1
F2000s DoB00e _2 F23005_ JC31007 1
F2000s C230090 1 FR3005 F23011 2
F20006  D29013 1 F23006 £05013 1
F20007 Flg°11 1 F23007 C24008 1
__F20009  E07009 1 F23009 1
F20010  JE3l04s 1 T TR TETT P
F20010 ~_€19003 2 F23010 D16002 1
Fzoo11  C20012 1 F23011  F23005 2
—— e F23012 E080l10 1
F23013 JC310372 1
__F230]14 E1Salo 1
F23015 F230le 1

83319600 D




F27009 F0800> 2

TITLE DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) "l 30 D
SIGNAL NAME SIGNAL NAME
DESTI- F DESTI- 2
OR NUMBER ORIGIN 161
IDENTIFICATION NATION  |LEVEL IDENTIFICATION | " [NATION |LEVEL
F23016 F230ls ] F27010 E26002 1
F24002 B25009 1 F27014 DoSo07 1
F24003 E29007 1 F27015 DoS009 1
F24004 JF31000 1 F28002 F2l005 1
F24005 JC31029 1 F28003 B16003 2
F24006 E19012 1 F28004 Elénly 1
F24007 C17013 1 F28005 F1700s 1
F24009 Fl14013 1 F28005 D11003 2
F24010 FoSoly 2 F28006 F260l12 1
F24011 F0S007 1 F28007 F28009 1
F2401]1 co7¢13 2 F28007 F2l00) 2
F24012 B1300s 1 F28009 F28007 1
F240]13 F23002 2 F28010 E01014 1
F24014 Co7006 1 F28011 E02014 1
F24015 F240l6 1 F28015% F280l16 1
F24016 F240lg 1 F28016 F?28015 1
F25002 F20013 1 F29002 E260l0 1
F25003 c28003 1 F29002 Fo80l11 2
F25S F29003 Dl0o11 1
F25005 D2200¢ 1 F29004 F29005 1
F25006  JD31l04g 1 __F29005 F29004 1
F25007 016003 1 F29005 F29008 2
___F25009 D0S001 1 F2900s F29007 1
F25010 F18003 1 F29007 F29006 1
F25011 D2601g 1 F29007 D0Soly 2
F25012 A19017 2 F29008 F2%005 2
F250113 b2én12 1 F2900R F29011 1
F25014 A19014 2 F29009 D27012 1
F25015 F25016 1 F25010 P0Sa0s 1
F25016 F2S01s 1 F29011 F29008 1
F26002 E30007 1 F29011 F29012 2
F260013 E15n05 2 F29012 F29011 2
F26003 F26005 1 ___F2%5013 D10g0s 1
F26004 F16007 1 F29014 D13n1) 2
F26005 F26003 1 F29014 C30002 1
F26006 E13005 1 F29015 F2901e 1
F26007 F16005 1 F29016 F290l1s 1
F26009 F170072 1 F3000? E21007 1
F26010 F12004 1 F3000? F30003 2
F26011 coSnlo 1 F30003 F300072 2
F26011 Co7014 2 F30003 D13n0s 1
PE54029 F26012 F22010 2 F30004 E25000 1
F26012  F2800s 1 F30005  F300l4 2
F26013 Eolaln 1 F30005 A25014 1
F26014 Eololl 1 F30006  D25002 1
F26015 F60l6 1 F30007 B20013 1
F26016  F260l5 1 F30009  Cléoo2 2
_ F2700] £12009 1 F30010 F30011 2
F27001 830001 2 F300l0  Fl7elp 1
£27002 F27003 2 F23011 Ji31°10 1
F30011 30010 2
Es;goa E30002 1 F30012 B20n03 1

|
|

83319600 D




TITLE WI. DOCUMENT NO. [ SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) 31 D
SIGNAL NAME SIGNAL NAME
DESTI- 2z DESTI- ]
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  JLEVEL
F30013 818007 1 JA31014 B150l0 1
F30014 F2lolz 1 J:31015 :glool 1
F30014 F30005 2 _ JA31017  JA3l037 2
F30015 Faoolz 1 JA31017  JA3104y) 1
£3001% JA31018 402006 1
E%?géﬁ Fglg;7 i JA31019 A02007 1
F3l027 F31026 1 JA31020 JA31l041 2
F3l027 F3l028 2 JA3l020 A0Sn0R 1
F3lo028 F3l027 2 JA3102} A03006 1
F3l102g F3l030 1 Ja3lo2? A0l1004 1
F31030 F31028 1 JA31023 A08004 1
F31030 F3l103? 2 Ja3lo2s4 Bo6013 1
F31032 F31030 2 JA31¢25 A03002 1
F3103>? F3l033 1 JA3l026 Bo6nln 1
F31033 F31032 1 JA31027 809010 1
F31033 F3l034 2 JA3lozs A02003 1
F31034 F31p33 2
F31034 F31035 1 j:gigig Jﬁﬁiggj f
F31035 F31034 1
F31035 F3l03e 2 JA31034 A0300R 1
F31036 F31035 2 JA31035 B15013 1
T F31036 F04008 1 JA3103¢ R15009 1
F JA31037  JA31017 2
I B EICEC Ja31037  JA3l0l3 1
F31038 F3ln4p 2 JA31038 ADlon2 1
F3l040 F31p03m 2 Jagloao 20200a 1
F31040 F3104) 1 __JA31041  JA3l0l7 )}
F3104] F3ln4p 1 JA21041 J:Blo?n 2
F31041 F3losp 2 _ _ _A0200m 1
F31042 F3ln4ey 2 JA31043 A0300s 1
F31042 F31043 1 JA31044 AD1003 ]
F31043 F3los? 1 JA31045 A08003 1
F31043 Filn4s 2 _JA31046 A08005 ]
"TF31044 F31043 2 JR31001 B07009 1
F3l044  F3l045 1 JB31002 Bo8014 1
F31045 F3l04s 1 JR31003 Sogooo 1
F31045 F3lonse 2 _JB31l004  BQS90lse 1
F3lo46 F3l045 2 J:31005 :gfno? 1
31 FoSno08 1) M  __ JB31006 _ A0Z2001 1
JZBlgg? sgegga i JB31007 A03003 1
JA3lo00?2 Ap390) 1 dggiooo 2;208° i
JA31003 806009 1 J olo o 7017 :
JAa31004 B0S900g 1 Jﬂzlnll 010 4 L
JA31005 A02004 1 jgéigii gglnéa ]
JA31006k B100ls 1 5 2019 .
aleoe  Leainde 1 Ja3101s  Bozaoe 1
__JA31009  JC31l03s 1 .
JA31009 JA31032 2 jggigi;’ gggg(l)g i
JA31010 A04003 1 NLEITIE Bocnea
JA3lol1 A03007 1 JR31020 Bo4p0a 1
JA3lol2  _B150la 1
JA31013  JA3l037 1 JR3lo021 B05014 1

|
i
|
|
|
|
|
!
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TITLE DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304B/C) "l 32 D
SIGNAL NAME SIGNAL NAME
OR NUMBER ORIGIN DESTI— z DESTI- z
IDENTIFICATION NATION  |LEVEL DENTIRICATIoN | ORI NATION  |LEVEL
JB3l022 B0Sg09 1 JD31003 D02009 1
JB31023 A04006 1 Jn31004 Do2011 1
JR31024 B07019 1 JD3100% F12003 1
JB3loes Bo8n13 1 Jn31004 D2600s 1
JR31026 808010 1 JD31009 F09006 )
JR31027 B09013 1 Jn3lolo E0S5001 1
JR31l028 Apg4001 1 J03101]1 Cl4013 1
JA31029 Ap2002 1 Jn31013 D27005 1
JR31030 A03004 1 JnN31014 Cl4011 1
JR31032 B1001n 1 Jn3101s Co20ls 1
JR31033 Apsnop 1 JD31017 D12g02 1
JR31034 807013 1 JD31020 B17n013 2
JB3103s Bolol3 1 _JD31020  E}S0l1 1
JR31036 Bololo 1 J4D3102) B17014 2
JR31037 802013 1 Jn31022 B2100s 1
JR3103R Bo2nlo 1 Jn31o023 D20014s 1
JR31040 B03013 1 JD31024 D26003 1
JR31041 803010 1 Jn3lozs Do2007 1
JR31042 B04013 1 JD31027 EQS0ls 1
JB31043 B04010 1 Jniloza c25007 1
~_JR31044 B0S0n13 1 __ JD3lo029 D26g07 1
JR31045 B0Solo 1 JN31033 Co7003 1
JR31046 AQ400s ) JD31035 D27002 )
JC3100) E12006 1 JN31037 D1200s 1
Jc31002 C0300s 1 JD31040 F25006 1
Jc31003 co20ne 1 JD31043 B21011 1
__Jd€31007 F23n05 1 _ .JD31044 B2lolo 1
Jc31009 Cl4p00e 1 JD31045 cos6ol2 1
JC3loln E20006 1 »E3100)  Cl8013 1 .
Jc3loi>? B21004 1 JE31002 Doloos 1
Jc310143 F09n03 1
Jc31013 A22009 2 JE31004 £03001 1
JC31014 D18p1l2 1 ___JE3lo005 E0701) 1 .
Jc3lo18 £30006 1 JE31006 Dolno7 1
JC310i9  Cleoln 1 JE31007 A25009 1
JC3102n 821007 1 JE31009 00lnnag 1
Jc3lo021 C059002 1 JE3101l0 A29007 1
Jc3loz2? RO700e 1 JE31011 E03000 1
JC31023 Bo8n0o> 1 JE310]12 EQ7012 1
JC31024 B26002 1 JE31013 Dolnly 1
J€3lo02s El12002 1 JF3l0}l4 E0401s 1
JC31029 F24005 1 JE3l0ls n26n11 1
JC31032 F23013 1 JF31017 EQ4001 )
JC3103s JA3lo09 1 JE31l019 D26n13 1
JC31036 D22n1) 1 JE3lo020 D19012 1
Jc31037 c25012 1 JE3l021 E040ln 1
JC3104n B0800s 1 JE31l022 D0200s 1
JC3104y 809007 1 JE3l023 Co2n0la 1
JC31042 JC31043 1 JE31024 C18005 1
Jc31043 BOSN1> 2 JE3lo02s Dol1o03 1
JC31043  JC31042 1 JE31026 A30009 1
Jn31001 E0400a 1 JF31027 E0301s 1

83319600 D




TITLE

DOCUMENT NO. | SHEET NO. REV.
I,OGIC BOARD WIRE WRAP (TB304B/C) "l D
SIGNAL NAME SIGNAL NAME
DESTI- 2 DESTI- 2
OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL DenTiRearion | RN NATION  |LEVEL
JF3l028 E07005 1
JE31029 c18007 1
_ JE31032  EO030l0 1
JE31033 E07004 1
JE31034 C18003 1
JF3103% D26009 1
JE31036 A28009 1
JF3l037 £0600s 1
_..dE31040 Dolola 1
JE31041 A28007 1
~ JE31042 Do2g03 1
JE31043 A27000 1
JE31044 F20010 1
JE31045 D17012 1
JF3l00] Fo3nlz 2
JF31002? B0O6N0s 1
JF31002  Fo03014 2
JF31003 E16000 1
JF31003 _ Co2q0s 2
JF31005 B0SN0g 1
~JF3l00s . __F1l3013 2
JF31007 B26n0%s 1
- JF31007 Folgos 2
JF31009 F24004 1
JF31009 818013 2
JF3l101ln B15007 2
_ JF31010 __F3001) 1
JF31011 803006 1
JF31012  Bo3002 1
JF310113 A26003 1
_ JF3l014 B0S002 1
JF31015 B0400s 1
JF31017  B04902 1
JF31018 B23004 1
JF3l019 B02006 1
JF310Z0 B0l1n0s 1
JF31022 Bnloo2 1
JF31023 B02002 1
JF3l0é4  _E2B003 2
JF31028 Bl14olo 1
JF3loz29. ~ B15S003 1
83319600 D
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TITLE; bGIC BOARD WIRE WRAP (TB304A) WI. DOCUMENT NO. | SHEET NO. REV.
(REF: 83249904) 1 of 32 A
SIGNAL NAME SIGNAL NAME
DESTI- z DESTI- F
OR NUMBER ORIGIN
IDENTIFICATION NATION = LEVEL enTiiearion | NATION  |LEVEL
A01001 JA3lnls 1 A03008 A07006 2
_A0100) A06010 2 A03009 Al2nlz 1
A01002 JA3103a 1 A03010 Al2013 1
A01002 A06009 2 A03011 Al2003 1
AD1003  JA31n4s 1 403012 Al2o02 1
A010013 AD6007 2 A03013 Allol> 1
A01004  JA3102> 1 A03014 Allola 1
_A01004 A06006 2 A03015 All003 1
A01013 A15012 1 A03016 _A11002 1
_A01014 _ A1S013 1 A04001 JB3102R 1
A0l015 A15003 1 A0400] AQBQO2 2
A01016 A15002 1 A040072 JB3l008 1
AD2001  JB31n0s 1 A04002 A08003 2
_A0200] AQ7011 2. A040013 JA31lnln 1
402007  JR31N2q 1 A04003  A08004 2
A02002 __AQ7012 2 AQ04004 JA31033 1
A02003  JA31028 1 A04004 A08005 2
A02003 A07013 2 AD4005  JB3lo4s 1
A02004  JA3ln0s 1 . A04005 A080l0 2
A02005  JA3lo4n 1 A04006 ANBo09 2
A02005 _A06002 2 A04007 JB3lolp 1
AND2006 JA31pl8 1 A04007  A08007 2
AN2006 AQ6003 2 A04008  JB31033 1
AN2007  JA31019 1 A0400R AgBQ06 2
A02007 . _A06004 2 AD400Q Al001> 1
AN2008 JA31nar? 1 AG401l0 __Al0013 1
A02008  _AQ6005 2 A04011 A10003 1
A02009 Al4012 1 A04012 _ Al10002 1
_h02010 Al4013 1 AN4013 ApSnl> 1
A0201) A14003 1 A04014 A0SNn113 1
A02012  Al14002 1 AQ40185 AQ0S0013 1
A02013 A13012 1 A04016 A0S002 1
A02014 “Al139013 1 A05007 AQ401k 1
2402015 A13003 1 A05003 Apsgls 1
A02016 Al3002 1 . A05005 A19009 1
203001 JA3ln0> 1 _A05006 A05007 1
A03001 ‘Ap7002 2 05007 A05009 2
403002 JA3ln2s | ANS007 _  A0S006 1
A03002 ~ A07003 2 A05008  JA31ln20 1
4030013 JB3loo7r 1 AD5009 Al0006 1
403003 A07004 2 AN5009 A05007 2
A03004 JB3l03n 1 A05010 Al69l2 1
A03004 AQ700s 2 ADS012 AN4n]n 1
A03005  JA31n43 1 A05013 _ AQ0401s 1
A0300%5  _AQ7ala 2 ADS014 A10014 1
An3006 JA31021 1 A0501S ____ A0S50l1s 1
_A03004 AQ7009 2. A05016& A0S0ls 1
AN3007 JA3lnll 1 _A06002  _Ap2n0s 2
403007 A07007 2 AD6003 AQ200e 2
A0300R JA31n34 1 A060Q4 Ap2007 2
AN6005 A0200R 2
83319600 D 6~37




TITLE

DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) "l 2 A
SIGNAL NAME SIGNAL NAME
DESTI- ] DESTI- Z
OR NUMBER ORIGIN
IDENTIFICATION NATION ~ |LEVEL DENTIIcAvion | T NATION  JLEVEL
A06006 A01n0g4 2 A10009 A10007 1
A0E007 AQlno3 2 A10010 Al1S011 1
A06007 A0%901a 1 ~ A10012 Ap4009 1
A06009 AQlonp 2 A10013 AD401n 1
A06010 AQlo0y 2 _Al00]s4 A05014 1
ADT7002 A0300) 2 Al0014 A1S014 2
A0T7002 AQ9q02 1 A10015 Al1001s 1
A07003 A03002 2 A10016 Al10015 1
A07004 A03003 2 Al11002 A0301s 1
" A07004 AD9003 1 A11003 An301s 1
A07005 A03004 2 All1008 A1S012 1
A07006 A0300R 2 A11006 Allpo7 2
An7007 A03007 2 All006 A12009 )
A07007 A09004 1 Alloo07 Allnoo 1
A07009 A03006 2 All007 Allp0s 2
A07009 A0S9S00 ) Al11009 colo0> 2
_A07010 A03005 2 Allogg = Alloo7 1
A0TO011 AD2001 2 Alloln A19013 )
AQ7011 A09006 1) A11012 Ag3p0l13 1
A0701? A02002 2 A110113 AD3014 1
A07013 _A02003 2 Allola Al12014 2
A07013 A0Sn07 1 Allols4 B1Sn12 1
CA07014 Ap2004 2 Allols = Allnle 1
A08002 AQ4N01 2 All016e Allnls 1
__A0B00?  JA319007 1 Al2002 AQ3nl> 1 _
A0B003 AQ400? 2 A120013 An3pl) 1
AQR003 JA31lo04s 1 Al2o00s €20006 1
ANRO00G A04003 2 A12006 Al2007 1
A08004  JA31023 1 412006 A13009 2
ANROOS ApQ4n04 2 A12007 A12000 2
__A08005 . _JA3l04e 1 _ Al2007 A1200h 1
ANR00s AD400R 2 Al12009 Allnone 1
A08007 __A04p07 2 A12009 Alznor 2
ANBOOT AnS00y 1 Al12010 D1G6n0x 1
A08009  _AN4Q0s 2 Aléulr A03009 1
A0801n An4pos 2 A120]13 A03n1n 1
_.A09001 _ A089007 ) Al20j4 _Al301s )
ADS9002 AoTo00> 1 A12014 Allnle 2
AN9003 _A07004. 1. Al201s Al2ole 1
ADS004 A07007 1 A12016 A1201s 1
A09005 A07009 1 A13002 ANZale 1
ANS006 Ao7011 1 A13003 Ap2nls 1
A03007 A07013 1 _..Al3005 _ _D190lo 1
A09010 A0600T7 ) A1300& Al13n07 2
A10002 = _A0401> 1. 8413006 . _ Al4009 1
A100013 AQ401Y) 1 A13007 Al13n0a 1
A1000%5 _AlSeoln 1 Al13007 Al3p0e 2
A10006 Al0007 2 A13009 A12n0s 2
Al0006 A05009 1 _A13009 . Al3007 ) .
A10007 A10000 1 Al13010 F19n02 1
Al0007 LA1000e6 2 A13012 AQ20l13 1
A10009 Al1500s 2 A13013 A02014 1

83319600 D




TITLE WI. DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 3 A
SIGNAL NAME SIGNAL NAME
DESTI— 2 DESTI- z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LEVEL
Al13014 Al4ols 2 Al17005 Al9002 2
A13014 A12014 1 A17006 A20000 1
A13015 A130le 1 A17006 C15007 2
A13016 Al3nls 1 A17007 A18015 1
Al14002 A020l2 1 A17007 Al70ln 2
Al4007 A02011 1 A17009 R22004 2
A14005 C25014 1 Al7009 Al18009 1
Al4006 Al4009 2 a17010 Al7007 2
Al4006 A15009 1 A17015 B240l0 1
Al14007 A25003 2 418001 A18p07 1
__Al4007 CoSnl3y 1 A18001 Al80lo 2
A14009 A13006 1 A18002 A17002 2
Al4009 A1400g 2 A18003 A19008 2
Al4010 B25009 2 A18004 A19007 2
Al4012 A02009 1 __Al18005  _A1S006 2
Al4013 A02n010 ) A18006 Al1S005 2
_Al4014 Al1S0la 1 __Al18007 AR4903 2
Al4014 Al13n14 2 A18007 A18001 1
A14015 Al4ple 1} A18009 Al17009 1
A14016 Al4ols 1 A18010 A18n07 2
~ Al150072  Anlolg 1 ~ Al1801n0  A17001 1
A150073 Aglols 1 Al18018 A17n07 1
A15005 AlS0l1s 1 Al19001 Al6012 2
A1S006 A1S007 1 Al9001 B24n0s 1
A15006 Al10009 2 __Al9002  A20010 1
A15007 A1Sn00 2 A19002 Al7008 2
A15007 AlS500s 1 A19003 = A20011 1
A15009 Al4006 1 A19003 A17n04 2
_A15009 . _Al1S007 2 219004  A20012 1
A15010 A1Snls 1 A19004 A17n03 2
A15012 A0lo13 1 _A19005 A20013 1
A15013 A0lnlse 1 A19008 A18n06 2
A15014 Al00lge 2 A19006  A20014 1
Al15014 Al4nls 1 A19006k Al18005 2
Al501s _AlSnls 1 A19007 _A2001s 1
A15016 A1501s 1 A19007 Al1800s 2
Al16004 A23010 2 Al9008 A20016 1
A16005 A21007 1 Al19008 A18n03 2
Al6006 _A21009 2 _A19009 _AQS500s 1
A16007 B1800s 1 A19009 Colons 2
Al6011 B2401) 1 _A1901n . _ _Al0p0s 1 .
A16017 A0S01n 1 A1901n R2600s 2
Al6012 A19001 2 A19011 A10pln 1
A16013 Al17007 1 A19011 CnSnlse 2
Al16014 _B24007 1 _A1901? Aligos 1
Al601& A16016 1 A19012 F25n12 2
Al601lAa  Al60lSs 1 JA19013  __Allnla )
Al17001 A1801n 1 A19013 R18011 2
A1700p Al60]13 1 _A190)4  A1S010 1
A17007? A18n02 2 A19014 F250l4 2
AlTv03 _A1S004 2 A19015 _Al15005 1
A1T004 A19n01 2 A19018 n22n0> 2

83319600 D




TITLE DOCUMENT NO. | SHEET NO. REV.
Wi

LOGIC BOARD WIRE WRAP (TB304A) 4 A
SIGNAL NAME SIGNAL NAME
OR NUMBER ORIGIN DS LEsEL OR NUMBER ORIGIN giﬂclm LE?,EEL
IDENTIFICATION IDENTIFICATION
A20001 A20002 1 A23002 A23001 1
A20002 A20007 1 A23002 A24015 2
A20002 A20003 2 A23003 A23004 1
420003 A20002 2 A23004 A23003 1
A20003 A20004 1 A23004 A22015 2
A20004 A20003 1 423005 A23006 1
A20004 A20005 2 A23006 A23905 1
A20005 A20004 2 A23006 A24007 2
A2000% A20006 1 ~ A23007 C20003 1
A20006 A20005 1 A23009 A23010 1
~ A20006 A20007 2 ~ A23010 A23009 1)
A20007 A2000s 2 A23010 Al1600s 2
420007 A20008 1 A2301] B21907 1
A20008 A20007 1 A23011 A24006 2
~ _A20009 Al700s 1 _A23012 A23014 1
A20010 Al1S0072 1 A23013 A22014 1
~ A20011 A19003 1 A23014 _ A230l12 1
A20012 A19004 1 A23014 A2301c 2
A20013 A19005 1 A23015 A24014 2
A20014 A19006 1 A23016 A23014 2
__ _A20015 Al9907 1 _ A2400) A2400a 2
A20016 A19p08 1 A24002 A24p11 2
__a21001 A21002 1 424002 A24003 1
A21002 A21001 1} A24003 A24002 1
___A2l00? B25018 2 A24003 Al8007 2
A210017 A21004 1 A24004 B2000s 1
_ _A21004 A2l003 1 __A24005 D03009 1
421004 B25007 2 A24006 A23011 2
__A21005 A210l) 1 A264007 _ A23006 2
A21007 A16005 1 A24008 A24000 1
____a2l009 A21010 1 ___A240018 A2400) 2
A21009 Al6006 2 A24009 A2400R 1
A210l0 _A2l000 1 A24010 _ A22003 2
A21011 A21005 1 A24010 A24011 1
- A21011} A21014 2 A240]11 = A240l10 1
A21012 B21n0s 1 A24011 A24002 2
A2l012 Bl4olg 2 AR40]2 D14004 1
A210113 82500, 1 A24013 D20005 1
A21014 A2101) 2  A24014 B21003 1
A21014 A21nle 1 A24014 A23015 2
A21018  B2S5014 1 _A24015  A23002 2
A21016 A2101s 1 A25002 C30002 2
___A2200]} A22008 1 A25003 D18g0s 1
422002 E25002 1 A25003 Al4007 2
_ A22002 B1500r 2 A25004 D28n02 1
A22003 A27004 1 A2500% B27013 2
~ A220013 A24010 2 A2500% C26012 2
A22004 R24003 1 A25006 A25010 1
A22008 A22001 1 . A25007 C29004 1 _
422014 A23013 1 A25009 C29012 1
__A22015 __A2300s& 2 A25010 _ F1500s 2
A23001 A23002 1 A2S010 A25006 1
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TITLE WI. DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 5 I
SIGNAL NAME SIGNAL NAME
DESTI- Z DESTI- 2
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  LEVEL IDENTIFICATION NATION  |LEVEL
A2501) c28002 1 A28009  JE31036 1
A25011 E28013 2 A28010 A28008 2
___A250}12 El4014 1 ____A2801] Bl1o0s 1
A25013 F2l1000 2 A28012 Bl2o11 1
A25014 F30008 1 _A28013 A27013 1
A25018 A2501s 1 A28013 A29013 2
__A2S5016 __A2S501s 1 A28015 B30004 ]
A2600) 83000y 1 A2900) A26007 1
A26002 C25013 1 A29003 A28003 2
A26002 A26003 2 A29003 A30003 1
_ _A26003 A26002 2 A29004  _B13005 1
A26003  JF3lol3 1 A29005 Blloly 1
A26004 A3001% ) _ _A29006 A29008 1
A26004 B29006 2 A29007 JE31901¢ 1
A26005 A3000) 1 A29008 _ _A29006 1
A26005 829005 2 A29008 A29010 2
_ A26006 __ A2901s 1 A29009_ _ JE31007 1
A26006 B2900s 2 Aggow A2900R 2
A2901} B1200& 1
A26007 B29003 2 A29012 813011 2
A26009 = _ B3000q 2 A29013 _A28013 2
A26010 B18ol> 1 A23013 A30013 1
_A26010 _ B30plo 2 A29015 _ A2600s 1
A26012 B30002 1 A3g°01 A26005 1
____A26013  B29012 1 A30003 A29003 1
A26014 829011 1 A30004 Bl1400s 2
__A2601s  _ 1 A30005 = Bl2o0l2 1
A27001 830007 1 A30006 A30008 1
A27003 __ _E29013 2 . A30007  JE31003 1
A2;003 Azgooa 1 A30008 A30006 1
A27004 B25003 2 A30008 A3001q9 2
Az;ooa A22003 1 A30009 JE3102s 1
A27005 = _ A27908 1. A30010 A3000R 2
A2;oo& 81;01? 1 A30011 313004 1
A27007 B27012 1 A30012 314011 1
AZ;OOB A27005 1 A30013 A2G%013 1
___A27009 JE31043 1 A300])5 _ A26004 1
A27010 Bl1400s 1) RND1002 Boloo3y 2
A2701) . __B20004 1. BO1002 JF3l022 1
A27012 Clé007 1 R010013 Blenls 1
A27013 E29014 2 801003 Bolpo2 2
A27013 A28013 1 B01004 Boloos 1
.. A270]s  B3000& 1 _ _B01004 802011 2
A28001 830005 1 R01005 B0lnly 2
A28003 _ A27003 . 1 B01005 Boloos 1
428003 A29003 2 R01006 B0lo07 2
A28004 __A28008 1 R01006  JF31l020 1
A2800% 820012 1 R0O1007 Bl14001 1
A28006 Bl4ol? 1 B01007 B0100& 2
A28007 JE3l04) 1 R0O1009  JB31013 1
A28008 _A2800s 1 B01010 JB3103s 1
A28008 A28010 2 BO1011 806017 1

83319600 D




TITLE WI. DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 6
SIGNAL NAME SIGNAL NAME
DESTI- z DESTI-
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LEVEL
B010]] Bolgos 2 B04002  JF31017 1
RO1012 Bo6012 1 B04003 Bllols 1
B0l0l2 802012 2 ____Ro040023 Bo4o02 2
801013 JB3lp3s 1 B04004 B0O4n0s 2
801014 JB3lol2 1 __B04004 B0S011 1
B0O10ls 8010le 1 R0400% Bo4ol1 1
B010le Bolols 1 R04005 B0400s 2
802002 802003 2 B04006 B04007 2
R02002 JF31023 1 ___B0400s JF3lols 1
R02003 B13g1s 1 B04007 Bll1o0o1 1
B02003 802002 2 804007 B0400s 2
B02004 B02005 2 B04009 JB3ln20 1
B02004 Bo3011 1 B04010 JB3loe3z 1
B0200S 802011 1 BN4011 B03n0s 2
_.B0200s B0200s 2 _B0401)1  BO4n05 1
R02006 B02p07 2 R04012 Bn3nlp 2
___B02006 JF3l019 1 B04012 80S012 1
802007 B13001 1 R04013 JB3ln42 1
R02007 Bo200s 2 B040]4 JB310le 1
R02009 JB3lols 1 B040165 Bo4nle 1
_R02010_ _JB3lp3s 1 B04016 = BO4pls 1
R02011 B0oloos 2 R0S5002 B0Sno3 2
B02011 Bp2o00s 1 B0S002 _ JF31nls 1
R02012 Bololz 2 R0S50012 R2001s 1
R020]2 Bo30l2 1 B0S5003 _ B0Sg02 2
B02013 JB31n37 1 R05004 RNSnos 1
. B020ls . _JB310ls 1. . R05008 B0501y 2
R02015 Bo201e 1 R0S005 B0S004 1
B02016. .__BO201s 1 B05006 BoS007 2
R03002 B03003 2 R05004 JF3lnog 1
803002 JF3lo0l2 1 __R0S5007 H20n0) 1
R03003 B12nls 1 R0S007 BaSnoe 2
B03003  Bo3p02 2 B05009  JHB31p22 1
R03004 R0300s 1 RNS010 JR31o4s 1
B03004 R04011 2 RNS5011 Bo400s 1
B03005 B03n1y 2 R05011 B0Snos 2
B0300% 803004 1 __R0S0}1? 804012 1
R03006 803007 2 B0S012 JC31nax 2
B03006_  JF31011 1 R05013 JB31n4s ]
R03007 B12001 1 B0S014 JB31n21 1
B03007 __B03900s_ 2 B0S01s ~ BOSnle 1
R03009 JB3lola 1} B0501e R0Snlg 1
.. B03010 JB3104) 1 B06002 cp2o0s 1
R03011 B02004 1 RN600?2 Boé6noy 2
R0301] B03g0s 2 RN6003  BQ6002 2
B0301? Bo20l> 1 8060073 Fo2o007 1
R03012 Bo4ol2 2 B06004 _ Bo7011 2
R030]13 JB3lo4n 1 R06004 Boénos 1
803014 JB3lol7 1 _B0600S ~ B06N0s 1
R0301S 803016 1 R0O6005 RO6011 2
R0301le. 8030158 1 B06006 Boénoy 2
R04002 Bo&4o02 2 R06006 JF3l002 1
83319600 D




TITLE w[ DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 7 A
SIGNAL NAME SIGNAL NAME
DESTI- 2 DESTI- Z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LEVEL
R06007 818004 1 B0B8014 JB31002 1
ROAOOT BN600e 2 ROB01s Bo8ole 1
___R06009 JA31003 1 B08016 B0Bpls 1
R0O&010 JA3l02e 1 R0S002 JC31n41 1
B0601) _ Boépos 2 __B09002 B0S003 2
R06011] Bololl 1 B09003 B0Y900, 2
R06017 Bo7012 2 R09003 B13007 1
R06012 Bolol? 1 R0S004 B10011 1
R06013  JA31024 1 R09004  B0Sp0s 2
B06014 JA31p001 1 R0S005 B0900s 2
B06015 Boéols 1 gggggs ggggé; »%r
RN6O016 B0é6nls 1 6
807002 El40lq 1 RNS00k Fo3o12 1
shrors areen - Seosy  wasocs 3
B07003 _ BO7002 2 007 6 2
"557003 ROAO1Y 1 B0900a  JA3l004 1
__B07004 B07005 2 RO901p _ JA31027 1
aress  haras Shesll  oaenss :
__R0O70 _ _—
B07006 JC3l02>2 1 2823}: Ségg;; é
_ B0700e ___BO7007 2. . 05012 nB08012
ROT7007 B0700s 2 :g:gia jg:}:gv i
ROT007 . Fl2e11 1 . R0O9014  JUB31004 1
807009  JUB3lo01 1 :323{2 5222:2 i
__..B0O7010 JB31024 1 R & .1
RN7011 Bo7005 1 218832 :iggz; ;
B07011 _ Rpén0s 2 " R10004 .B10o01 2
RNT012 808012 1 :igggz S}gggz f
RO7012 _ _Bo6012 2. 11000 810004 1
Shels e | Messs  Biaar )
_807014 _ JB3lol1 1 R 0o_ 2
BO7015 B0O701l6 1 R10007 B1000s 1
R070l6 _ RBOT70ls 1 R10009 JR3100q 1
308002 JC31n23 1 R10010  JB3ln3p 1
RN8002 Rp8003 2 Bloull 810004 2
RNROO03 Bo8gon> 2 R10011 302004 1
___R0B003 Bl4qgo7r 1] _Bl1001? B150l12 2
Mases bamse 1 Hel e
B0B004 808005 1 l K A3l02a 1
ROBOOS 808004 1 2}38:: Jﬁféﬁﬁﬁ i
ROB00S  _ BOBol) 2 31001 10016 1
R0OBO0G JC31o040n 1 B10014 B10n018 1
ANR00A B08007 2 Rl11001 804007 1
RNBOO7 B0800es 2 R1100? F03004 1
R08007 813009 1 B11903 812003 2
RNROO9 JB31002 1 g}igga ggznna f
R0AQle _ JB3102s 1 11004 A28011 1
ROBOIL1 BORANG 2 BI}OOR 21i001 1
R0OB011 _ BO7n04 1 Bll00&  Cl4009 1
RORO1?2 B09n1> 2 811007 R1lnos 1
R08B012 __B07012 1 R1lo007 .Blloog 2
R0OARD113 JB3lo2s 1 111008 Bllooy 2

83319600 D




TITLE WI. DOCUMENT NO. | SHEET NO. REV.

LOGIC BOARD WIRE WRAP (TB304A) 8 A
SIGNAL NAME SIGNAL NAME
OR NUMBER ORIGIN RATon  |LeseL OR NUMBER oriGiN  [DESTIS | (T
IDENTIFICATION IDENTIFICATION
Bl1008 Bllooo 1 R1301¢4 F0400s 1
R11009 Bl1l1o0R 1 R1301% B02003 1
R11009 8lio0l) 2 B1400]1 801007 1
R11010 D0300s 1 814002 F0400s4 1
Bll0lo B2lolse 2 ___Bl4003 B19003 1}
Blloll Bl1looo 2 B14003 B13p0a 2
B1101?2 D0990l2 2 Bl14004 D06004 2
R1l012 A29005 1 R14004 A2701n 1
R11013 Bl2013 2 ~_R14005 Do600s 1
R11013 C0600s 1 14005 A30004 2
~Rllo0l4 Fo3p02 1 __PRl4006 Cl8010 2
B1101% B040n03 1 R14006 B25nln 1
81200} 803007 1 R14007 808003 ]
R12002 Fo40l1s 1 B14009 F12009 1
R12003 B13003 1 A14010 ___A2lol2 2 _
B12003 811003 2 R14010 JF3lo2s 1
._R12004 D0BONG 2 R14011 _  D1S0ls 2
B12004 A29011 1 R14011 A30017 1
R12005% 812007 1 Bl4012 Do6ol2 2
R12006 R27007 1 Bl1401? A2800s 1
_ _Rl2o007 B12005 1 _ R14013 = R19013 1
R12007 B1200” 2 R14013 B13013 2
__R1200R __ B12007 2 R140]4 _ Fp4002 1
B1200R B1200o 1 R14015 B0ol0o03 1
B12009 Bl200a 1 R15002 Cl1001n 1
R12010 Bléonls 1 R15002 B15003 2
B12011 Do801y 2 R15003 B15002 2
R12011 A28012 1 R15003  JF3l029 1
B12012 _ DoBglz 2 R15004 __ B1S00s 1
RBl201? A30005 1 R15004 B1000s 2
_Bl2013 B130l13 1 R15005 R1So0l11 2
R120113 B11n13 2 R15005 R1Sn04 1
H12014 _ Fo4ol2 1 A1500A  A22002 2.
R12015 803003 1 R15006 B1Sn07 1
13001} 802007 1 B15007 ~ B15n0s 1
R1300? Fo4nln 1 R15007  JF3lnlp 2
813003 Bl14003 2 B15009  JA3103e 1
B13003 B12n03 1 R15010  JA3lnls 1
B13004 . DO7004 2 B15011  _C15n14 1
R13004 A30011 1 B15011 B15¢90s 2
R13005 _ DO700s 2 R15012 _ Allnls 1
813005 A29004 1 R15012 B1001> 2
813006 F24012 1 B15013  JA3]l03s. 1
R13007 B0o9n03 1 R15014 JA3lol>2 1
__B13009 B08N07 1 R1501% H1S016 1
H1301n F2300s 1 R15016 B1501s 1
.. B13011  DO701y 1 _ R16002 Coz20l1p 1.
R13011 A29012 2 B16007> Cisno3 2
_R130]12 Do70l12 2 R16003 E16003 1
R13017 A27006 1 B16003 F8003 2
- B13013 _ Bléo0l3 2 R16004 Cal3onz2 2
B13013 B12013 1 R1600% C16n07 1
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TITLE DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) "l 9 A
SIGNAL NAME DESTI- z SIGNAL NAME DESTI- z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  JLEVEL
B16006 F19006 2 820003 F30012 1
R16006 F1701p0 1 8200013 B19n03 2
B16007 E2001n 1 R20004 D10004 2
B16009 E30004 1 B20004 A27011 1
~B16019¢ E26014 1 B20005 820007 1
B16011 E26013 1 B20006 A24006 1
__Bl6012 E20014 2 820007 B2000s 1
R16013 Bl170ln 1 B20007 82000R 2
Bl16014 E200072 2 B20008 B20007 2
R16014 B120lnp 1 R2000R B20009 1
A16015 B160le 1  B20009 B2000A 1
R16016 Bléols 1 B20009 820011 2
R17002 C13913 2 R20010 Cl4012 1
R1700? C200lo0 1 R20011 B20n0o 2
~R17003 C190l14 2 R20012  D100l2 2 _
B17003 F20n12 1 B20012 A28005 1
_B17005 _ Cl2004 1 B20013 ~ F30p07 1
R17006 Cl2o007 1 B20013 B19n13 2
oo Pieeez— a0 Eoanea
R17000 B1800s 1 015 no3
A17010  B16013 1 R21002  JC3l02q 1
R17011 D250113 1 :giggg igz:gz i
B17013 Cl401s 1 _B2100 RLY-LY 1
‘R17013  JD3102p0 2 821004  JC3lnl> 1
R17014 C18p11 1} . 00s _ Cl8012 2
R17014 JD31n2y 2 ggiggz Agggiaé; i
- B17015 ___ Bl701e 1 _B21006  JD31l022 . _
R17016 R1701s 1 zgiggz S—gzgi; }
A1800 817007 R21009 . DO4 1
5%5663 ozsnop"Jz‘ - 821010  JD31n4s 1
818003 E16002 2 .B21011  JD31p43 ]
B18004 Bo6noy 1 R21012? D13012 1
_Bl18o00Ss __ A16007 1 R21013 _  Cllp0y) 2
818005 C20n0> 2 R21014 Bllnln 2
R18006 __ B17000 1 .gz2lols R2lols 1
R18006 C20003 2 R21016 B21nls 1
B18007 F30013 1} B22002 D15005 2 _
B18009 Co7n04 1 B22003 B23n09 1
818010 C20007 1. B22004 - B23007 1
R18011 A19n13 2 R22004 Al7000 2
Bl18011 _ _Fo0lg03 1 _ .B2200% _B24009 1
R1801? A2601n 1 R22006 B23003 1
318013 JF31p0a 2 __B220l10 C27004 )
B1R014 B26012 1 R22011 C23n11 1
_R18015 B180le 1 822011 B230l4 2
R18016 B18nls 1 R2201? Fiopl> 1
R19003  B20003 2 _ B22013 ___C22003 2.
R19003 Bl14nn3 1 822013 D25004 1
B19013 B20013 2 __B220}e __C04004 1
R19013 Bl4onl13 1 B22014 C28014 2
B20001  B0So07 1 B2201S% . B220le 1
R20002 F03nlo 1 R22016 RB2201s5 1

83319600 D




TITLE WI. DOCUMENT NO. SHEET NO. IREV.A
LOGIC BOARD WIRE WRAP (TB304A) 10
SIGNAL NAME DESTI~- z SIGNAL NAME DESTI- 2
RIGIN OR NUMBER ORIGIN L
ENTIMBER on |OF'C NATION  |LEVEL IDENTIFICATION NATION |LEVE
B25015 A2l002 2
B23002 B28007 1 R26002 JC31024 1
R23002 B25011 2 B26002 C25006 2
B23003  D15006 2 826003 C25011 1
R23003 B22006 1 R26003 F13002 2
823004 B24011 2 826004 C27003 1
R23004  JF3lolm 1 826005 A19019 2
R23005 Cololn 2 B26005  JF31007 1
B23005 B24005 1 R26006 Co60l1] 1
_B23007  B22004 1 " R26006 F1S010 2
R2300A A23013 1 R26007 C27014 1
- R23009 B22003 1 - 92-6009 B27n011 1
82301 B249l2 1 826010 B29nl1s 1
R23012 824006 2 R26011  C280ln 1
823013 823008 1 B26012 818014 1
_R230le  B22011 2 T B26013  D29012 1
R23014 828000 1 252312 25:353 }
__R23015  B230l6 1 B26015  A26014 1
823016 B23015 1 826016 B26015 1
B24002 Fo9a13 2 "TTR27002 B2701n 1
B24003 A?goo« 1 R27002 E29n0s 2
R24004 _ - - R27003 C27010 1
Reao0s 2300 1 h2700s  Fiopin 1
_R24006 A1900) 1 _ 827005 C27009 1
824006 823012 2 B27006 C27n07 1
B24007 Al60ls 1 827007 B1200s 1
R24009 B22005 1 R27009 D1800e 1
_ __B24010 Al7015 1 . ~ R27010  C30013 2
R24010 B24013 2 R27010 B27002 1
R24011 ___ Al6011 1 B27011  B26009 1
824011 823004 2 R27012  A27007 1
R24012 823011 1 T"TR27011 E28009 1
R240113 B240ln 2 R27013 A2500s 2
R24014 __CO0loo0s 1 _ R27014 017011 1
R24014 Foloo? 2 R27015 B27016 1
A24015 _ B240la 1 R27016 B27015 1
R24016A 824018 1 553001 B28n0ng 1
R2500] B25008 1 R28007 R29007 1
R25002 D20n0a 1 R28003 B30007 2
 B25003 __ B25011 1 B28004  B3000s 2
R25003 A27006 2 B28005 830005 2
R25004 E17002 1 R28006  B30004 2
R25006 A21013 1 R28007 B28009 2
B25007 A2l04 2 R28007 823002 1
B25008 B25001 1 R28008 B28901 1
25009 _ Al4olo 2 R28009  B23014 1
R25009 F24002 1 5 009 28007 2
_._B2%01n Bl4006 1 *7252010"‘m‘23gn1q 1
R25010 E28007 2 R28014 D07009 2
R2501] B23902 2 328011 B30nls 1
R25011 825003 1 828011 Dal007 2
R25012 €30012 1 R28012  B30013 1
R25014 A2101s 1 -
83319600 D
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TITLE WI. DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 11 A
SIGNAL NAME SIGNAL NAME
DESTI- z DESTI- 4
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  [LEVEL
R28012 008009 2 co0l011 Colooz 1
R28013 B30012 1 colo0l1 B23n0s 2
828013 C10013 2 colo01l12 C0%004 1
R28015 B29000 1 co01013 019002 2
R2900} 829008 1 €01013 C04003 1
R290013 A26007 2 C01014 Colnog 1
B29004 A26006 2 C01014 €02003 2
B2900S A26008 2 Cc01015 Colnle 1
_B29006 A26004 2 _ CO01016 Colnls 1
B29007 B28002 1 c0200? CoSolo 1
B29008 829001 1 €02003 Col0lse 2
R290049 828015 1 €n2003 Co40n02 1
R29010 A26015 1 C02004 Dl601] 1
B29011 A26014 1 C02004 Ci0no> 2
_.B29012 A26013 1 90200% _JF3l003 2
R29012 D06009 2 €02005 Bo6o0o? 1
_B29013 830003 1 C0200s _ JC31003 1
B290173 Do6007 2 €n2006 C20013 2
B29014 B2601n 1 c02007 Co800s 1
830001 F27001 2 €02009 F15002 1
83000] A2600Y 1 €02010 D130ls 2
A30002 A26012 1 c02010 B16007 1
830002 830003 2 €02011  Co08o007 1
R30003 830002 2 02012 Cl4nne 1
830003 B29013 1 £02013 _JE31023 1
R30004 A2801s 1 02013 co3oln 2
.. B30004. ___B28p0s 2 . Co2014 JD3lols 1
1830005 A28001 1 €0201s cn2nle 1
. ..B3000s . ___B28005 2 C02016. . CO20]ls 1
R30006 A27015 1 . €C03002 E20007 1
_ .83 2 ¢03002 816004 2
R30007 A27007 1 €n3003 C19003 1
R30007___B28003 2. Cn3004 C19002 _1
B30009 F1Sa07 1 cn3o00s Fl14003 1
. R30009 _ A26009 2 €n3005 Co4plo 2
R30010n A2601n 2 cngons Jgalnoo 1
__B3001n0  C28004 1 €03007 040ls 1
R30012 828013 1 cn3009 Eo7007 1
~B30013  _B28012 1 €o3dolo . Co2013 2
B30014 B2Ag11 1 c03011 El16011 1
_B30gls . _B280l0. 1 . €03012  Coéoo0z 1
colo0? C1Snls 1 co3013 co8n0s 1
colo0? Allpoe 2 . C03913 C19005 2
colo003 D05001 2 C03014 F15006 1
_.€o0lon3  _Colooe 1 €03014  C24014 2
€01004 D18004 1 €03015 Co3nles 1
__..€o0l005 A1S009 2 C0301s . CO301ls 1
coloos R24014 1 €n04002? Cn2003 1
___Cnlooek Coleo3y 1 _Cn4002 __C1301s 2
coloo7 colalyl 1 C04003 colonl3z 1
.€01009  _Colole 1 C04004 R22014 1
cololop D0Sons ) €04005 Co6013 1
83319600 D 6-47




TITLE Wl DOCUMENT NO. | SHEET NO. REV.A
LOGIC BOARD WIRE WRAP (TB304A) 12
SIGNAL NAME DESTI- z SIGNAL NAME DEST!- z
OR NUMBER ORIGIN L
DENTIaTion | OTe NATION  |LEVEL IDENTIFICATION NATION |LEVE
’ C07006  F240ls 1
C04006 co9n13 2 co7007 F23003 1
c04007 coénne 1 cn7010 F0901) 1
C04009 El12014 1 co07011 C1Snl3 1
C04010 C03005 2 €0701) Co7005 2
C0401) C0900s 1} co7012 Cn700s 2
C04011 Dil20ln 2 co70l2 Fl4006 1
C04012 £12004 1 €c07013 F24011 2
C04013 C0%003 2 c070113 D1201) 1
- C04013 C1901s 1 © co70l4  D20nlp 2
C04014 Co3007 1 co0701s Co701s 1
C04014 F05005 2 c07016 Co701s 1
€04015 Co4nls 1 C08002 Cnéolp 2
C04016 €o40ls 1 C08002 D20003 1
co5002  JC3l021 1 €08003 cnapog 1
__€05003  B82l002 2 C08004 C1000e 2
C05004 F190l12 1 08004 Co3pola 1
€0500% 013002 1 _ €08005 cn2007 1
c05006 E02001 1 C08006 Cidpln 2
__C05007 = E03004 1 C080064 Cl3011 1
€05008 C3lnse 2 CoB007  Co201) 1
€05009 _ D2500s 1 Cc08008 CoB003 1
co5010 D1400s 2 co801l0 CosSnl>2 1
c05011 C24003_ 2 _ " Co80)1 003012 1
c05012 Cl8004 1 €080)? C06009 1
C05013 Al4007 1 cn8o0113 Cl4004 1
c05014 AlSnly 2 C08014  F1S009 1
c0501s __ C0%0l1a 1. - C08015 co8nls 1
c0S5016 CoSols 1 C0801s  CoBpols 1
06002 __C03012 1 cn9002 F05007 1
C06002 Cl7003 2 C090013 C0%0nd7 1
__C06003 _ Cléo0ls 1 ' €05003 Co401y 2
06004 811n13 1 €09004 Colpl2 1
c06005  Clloon3 1 €09004  Dlé4n1p 2
C06006 Co4n07 1 €09005% c22a11 1
€06007 _ F0S5013 1 €n9005 £26003 2
C06009 co8n1> 1 €09006 Co4011 1
C06010 €13007 1 c09007 c09003 1
C06011 B2600s 1 09009 Cl2n0s 1
C06012  JD3l045 1 " c09009 C10002 1
€06012 Coénoz 2 C09010 c02002 1
_€06013 Co4005 1 " c09011  Cle007 1
C06014 D25006 1 __co09012 co8ola L
co6015 Coénls 1 c09012 E19003
coéols  C0601s 1 C09013  D17007 .1
QQIOQZ,W~_%Q%Q%5~ %—~ T77c09013  Co4nns 2
co700? 09014 09 7
. €07003 JD31033 1 _<%33%{f*"’*%%5%$$ %
cn7003 FoS00s 2 C09015 Co%0le 1
C07004 g%gogq % c0901¢6 Co0So0lg 1
C07004 01?2 C10002  Co200s 2
€07005 _ _Co7n1) 2 100072 Ci0n0s 1
c07005 Co700> 1

83319600 D




TILE WL DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 13 a
SIGNAL NAME SIGNAL NAME
DESTI- z DESTI- z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  [LEVEL
cuoso: crians D
C10003  Cllol> 2 C1a006  Elanee 2
€10003  C09009 1 ST EREETET T YA
C10003 C12005 2 12015 C12216 1
Cl0004  D16009 L ~ 12016 Ciznle 1
c10005  Clo01) 2 Cl5o1e  glanats
cl0o05 C10pl) 2 13005 Fosore 2
€10005  C10002 1 13003 Clanos 2
€10006 _ C08004 2 ~ C13003  Di8nln 1
C10007  C13006 1 Si3003  glgoln 1
€10009 F02004 1 TTC13006 ClOgO‘; 1
ctoolo  B15002 1 Cl13006  E13013 2
clooll  CoS0ls 1 €13007  Co60ln 1
croolr  c10oos 2 C13000 D160l 1
- C10011 __ Cl0q0& 2 s L.
ctoolz  C23o012 1 Cl130l0  C0800s 2
X B C13010 _ C08n0s 2
cloolz _ E26002 2 c13011 Co8006 1
cloo1s  B28013 2 c1301) C14002 2
__€l0013  Dos80OY 1 13
C10014  C19000 1 ngg}; gi;g;; ;
C10015 _Cl00le 1 cl39la ~ Coines 5
C100i6  Cl00lg 1 iy Ghgeen 2
cliool  Cllede 1 C13015  C130le 1
C11001 821013 2 Claele gane 1
__.Clloo2  Cllo0e 2 _ o
C11003  C06005 1 Cl400a  Blemos 5
B 14003 B16002 2.
Cl1004 .. _E060l4 2 C14003  E130ls 1
C11004  Clln0y 1 Cleoos  coam4
clioos _F19007 1 'C’i;b’of;" " Jc3lnoe 1
C11005  C18014 2 Cl14005 __ C13003 2
S 0 __L.— - 4 Pl
cllo0s  Cilonp 2 Clanes ﬁg;g}; 1
Clio07  Cllole 1 C14000 ~ Hilo0e 1
clloos Cllno0e 1 c14010 c18000 1
Slioes glia 2z Cl4010  Cl4nls 2
0la C14011  JD31nls 1
C1l009  Cllola 1 _ Cl4o1r  Baoeir 1
Sty it 1 C14013  JD3lolr 1
ciloll  cllol2 C14014 Clanlp 2
Cllolz  Cllel1 1 C14014 817013 1
fhue a2 C14015  Clénls 1
Cl4uls Cl4015 1
cllols  Cllols 1 Clooer  fhamy @
cilols ~ cllole 1 c1%007  A17006 2
c11015  pz0oly 2 Cloolr  aaphoe 2
cllole . . Clleoz 1 . ¢15010 ~ Bl0n07 2
c12002  Ci12006 2 el Eltaee 2
 C12003  €19008 1 _ T IT PR Ty Ea
C12003  C21003 2 C1501? Corors 1
Cl12004  _B1700s8 1 c15013  c2100% 2
€12005  C09009 1
83319600 D 6-49




TITLE WL DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 14 A
SIGNAL NAME _ SIGNAL NAME _
OR NUMBER ORIGIN eson  lLeeL OR NUMBER oriGn  [DESTI- | Z
IDENTIFICATION IDENTIFICATION
cisore  mson 3 ooz _coamne L
c15015 Colo02 1 Slanes coanat %
C15015 C20005 2 Iooos e
C1600> F30006 2 o o 1 M
Cl16002 __ B16005 1 "”£%5%gsm_"7f%?HFL71 '
C16003 013010 2 €1a00s 12003
C16004  C16003 1 c1:go7 2220}“ 1
c10005 D107 1. “Clo010 Czenor 2
C16006 C19017 1 clsoil  cie 2
€16007  c03ely 1 T c19011 c23005 1
C16009 C23004 1 c19012 Clenoe 1
Cl6010 F13007 1 -
ci6011  E2901n 2 Cloois  2Eabes
C16014 06003 1 _ €19014  B17003 2
C16014 C19011 2 1901 c1901e 1
 cl601s _ Clé60le 1 éfaaiﬁ"'”ggaﬁjq“'i
C16016 C16015 1 20002 b1800e 2
Cl7002  Czloo7 1 C20003  B1800s 2
C17002 E1201) 2 20004 223009 1
€17003 ___Co6002 2 T C20004  B0S0DT 1
C17004 D17010 1 20005 15015 2
cC17008 C21009 1 €20005  Folnls 1
€17006 Cl7o11 2 C20006 A12005 1

_C17007 _ Ci80lp 1 c20007 B18n1lp 1
C17009 €30013 1 20000 c20nls 1
ClTolo  C2z007 1 C20010  B17005 1
ciroll  E1S01> 1 C20010  D28n05 2
C17011_ ___Cl7006 .2 €20011  D1énto 1
c17017 £03005 1 50012 Fa0011 1
€17 __Fpe4q07 - =
Cl7013 . FR4007 1 _ c20013 coz2n06 2
C17014 £20009 1 20013 017006 1
ci7o1s _ Ci70le 1. C20014  C20000 1
clrole 17015 1 c20015  C200ls 1
€18002 . E30000 1. C20016  C200ls 1

: _ ~_c2l00?

_€18004  COS0l2 1 €21003 c12003 2
Cl8004  D19004 2 €21003 _ Dl4n13 1
%%g%%2~—~4§§%ﬁ3i~ 1 c2l004  C2lol2 2

013 1 C21004  C22004 1
€18007  JE31029 1 . €21005  C1000» 2
C18009 Cléoln 1 -
c18010 R1400s 2
S e g )
clhaiz  B2loos 2 c2loge  C17005 1
~C18012 . D1S00s 1 caloln  c22003 1
créois - JE3lom 1 cz2luly c2lo0s 1

-C180ls  cCllgos 2 c2lo1y  C23n11 2
C18014 C1300> 1 51012 preney |
cl801s  _Cl8ale 1 . c2lolz  C2lo0s 2
C18016 C18nls 1

83319600 D




TITLE WL DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 15 A
SIGNAL NAME ~ SIGNAL NAME _
OR NUMBER ORIGIN N o ,_Ese,_ OR NUMBER ORIGIN Naton  lLedeL
IDENTIFICATION IDENTIFICATION

c21013 C21006 1 C24005 F23007 1
c21013 C26004 2 C24006 El6005 1
C2l0l1s D23¢912 1 __C24007 E0S01) 1
" c2l014 C220072 2 C24009 C2501n 1
c21015 C2lols 1 C24010 E15013 2
1 C21016  C2lnls 1 c24011 C22006 2
Cc22002 C210l4 2 C24014 Co30ls 2
C22003 C210lp 1 gg:glﬁ 2220}6 }
22 C24016 24015
T 25004 2400 1
22005 C15010 1 - €25005 D2400s5 1
C22008 c22011 2 €25006 B26002 2
€22006 C22013 1 €25006 E12003 1
C22006 C24011 2 c25007 C26003 1
€22007 C17010 1 €25009  C23002 1
€22010 C24007 1 C25010 C24009 1
c2201) C2200s 2 €25011  B26p03 1
- c22011 Co9008 1 c25012 JC31037 1
€2201p2 D24012 1 _ €250113 A26002 1
C22013 C22006 1 c25014 Al400s 1
€22013  D2401) 2 C2501s  _C25016 1
22014 D23p0a 1 C2501a C250ls 1
c22014 c2la02 2 C26002 __F13009 1
c2201% c22n16 1 C26003 c25007 1
c22016 22015 1 260013 F13003 2 _
T c23p 5 — C26004 C?lo13 2
,,Egggggw,, Egag?ZAﬁé ) c26005 _ _C2701) 1
c23003 C23013 2 C26005 C26014 2
€23003 _E26007 1 €26007 __ D15a03 1
€23004  Cl6009 1 €C26008 C26013 1
C23004 D29012 2 _€26009 C1%006 1
€23005 Cl9n11 1 236010 51500? 1
23005 F18 C26011 _ D23002 2
%;3832’ “‘F%E%%%' %’” €26012 Fo8n07 1
c23007 F15005 1 ?SZS%Z gggggﬁ %
TC23009  F2000= 1 o 3 008
ggzg?; cggng é -~ C26014 C26008 2
c23011 B22011 1 C26014 D2%900> 1
€23012  C28004 2 czéols . C260le 1
c23012 Ci0o0l? 1 c26016 c26nls 1
c23013 D2901n 1 C27002 _ _D21013 1
€23013 C23003 2 c27003 B26004 1
C23014 C23002 2 .C27004 _ B220l0 1
23014 D29p14 1 c2700% c28013 1
€23014x C2301s 1 €27005 _  C27011 2
N C2301_6 C230157 i i ca2roa7 #2700k 1
C24002 __ C220ln 1 €27009 .  R27005 1
C24007 C1Sn1g9 2 c2701n 827003 1
C24003 D180n09g 1 €27011 C27005 .2
C24003 CoSo11 2 c2701l1 C2600s8 1
C24004 _E16007 1 cz27012 ~E15p09 1 .
C24004 D1S0ln 2 c27017 F13004 1
83319600 D 6-51




TITLE Wl DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 16 A
SIGNAL NAME _ SIGNAL NAME _ 2
OR NUMBER ORIGIN o lLedeL OR NUMBER ORIGIN  |RESTIS | EveL
IDENTIFICATION IDENTIFICATION
C27014 B26007 1 €30013 B2701n 2
c2701s C2701e 1 C30014 C29005 2
. 21016 C2701s 1 ~€3001% C30016 1
c28002 E1501n 2 C30016 C3001s 1
__C€28002 A25011 1 €31026  C31027 1
28003 F250031 1 c3lo027 C31026 1
C28004 B300la 1 c31027 C31028 2
C28004 C23012 2 c310?a C3ln27 2
Cc28005 C30011 2 c3l02n C31030 1
28005 c28n12 1 ¢3103n C31n28 1
€28007 c28p011 1 C31030 _ C31038 2
il Coaast | O
__€28011  C28007 1 : A
c28012 C28005 1 gg}g:: ggégga ;
.C28012  C28013 2 C31046 _ _C0500R ¢
€28013 Cc2801>2 2 D0l002 0o6nls 1
c28013 c2700s5 1 . gg%ggz g%%é%%?u %
C?2R014 B2201s 2
C28014 E24009 1 ~ noloos JE31002 1
c2801s Cc2801s 1 noloos D070l 1
C28016 __ C28018 1 _ N01007  JE3lp0m 1
€29002 C30000 1 ggigg: Jgg;ogo i
€2%0023 C29013 2 N0l01a 001 1
tor herr | oot oamia |
9 _ 5 .
€2900% C30014 2 gg:gia Jgg;g:n }
€29006_ ___ D27003 1 . Noi1014 008001 1
€29007 02;013 1 2gig{s gg}g}: i
€29009 . _ _D270l4 1 N01016 J01o0l1s 1
c29010 D2700s 1 no2002 Dn9ols 1
€29011 D28009 1 _,325003 ‘_Jg3;0:? %
29011 FoSoln 2 004 09001
C29012  A25p009 1 nN0200s  JE31n2p7 1
290113 D1An13 1 NO7d06 n1nnls 1
€29013 C2%003 2 gquo7 J%§i°§5"i
C29014 F10009 1 102008 030
29 N02009 JD31003 1
29016 c2901s 1 N02010 D10n01 1
€30002. _F29014 1 D02011  JD3loos 1
€3000? A2500> 2 No2012 Dllnls 1
€30003 C15012 1. No2ols  Dllpoy 1
€30003 C30004 2 nn201s Do2nlk 1
€30004 C30003 2 N020}16 002015 1
30004 C30011 1 003001 30300q é
- €30005% B24004 1 no03oo2 _ Do03no03 2
€30004 D26007 1 nngoo; gogoOA i
€30007 ____D190l14 1 _ _D03003_ _ _DO30ln 1
Cc30009 C29002 1 N03003 Dn3g0> 2
_€30011 C30004 1} D03004 Bl1lolo 1
€30011 c2800s 2 Dgggos 8320}7 i
Cingjz2 = _B25012 1 nn3ooe DOo4901s _
€30013 Cl17009 1 no3oo7 Do4ony 2

83319600 D




TITLE WI. DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 17 N
SIGNAL NAME SIGNAL NAME
OR NUMBER ORIGIN nation  lLedeL OR NUMBER orRIGIN  [RESTIS ) LTl
IDENTIFICATION IDENTIFICATION
D03008 D03001 1 D06003 D07003 1
D03009 A24005 1 D06004 E08013 1
D03010 D0S003 2 D06004 Bl400s4 2
no3olo D03003 1 006005 E13003 2
nn3o11} Dl4002 1 _D060QS Bl1400s ]
D03012 co8ol1 1 DN6006 D21o01n 2
N03o013 D12013 1 D06007 B29013 2
no3ol3 D13013 2 D06009 829012 2
~ D030ls4 Do4013 2 .Do601o E23014 1
D03015 D0400s 2 D06011 Eo7007 2
. D04001 D04002 1 ~Doe6ol) D15014 1
N04002 Do4001 1 Do601? En8ol72 1
N04002 Do3g07 2 no6glz Bl4olz 2
D04003 D04004 1 No6013 Dllo13 2
D04004 Do4003 1 D06013  DO07013 1
D04004 Do3ols 2 D0601S Dolony 1
N0400%5  D04g0s 1 _ noro01  DOloln 1
N0400% DoSo07 2 No7003 Doéno3 1
N04006 Do400s 1 ~ D07003 008003 2
D040O7 D04008 ) N07004 EnBols 1
no4oo” ___ D04007 1 D07004 ~ B13004 2
D0400R DosSols 2 nDo700s Enénng 1)
D04009 DoSolsa 1 007005 . _Bl3p05 2
N04010 D04012 1 N07006 E23011 1
__DO04011  DOS00s 1 ~DO07007 B2801) 2
D04012 Do4olo 1 no7o07 F20007 1
_Do4012 __D040l1s 2 DO7009 _ B280ln 2
D04013 B2lo0o 1 007010 D2100s 2
D04013 _ DO30lg 2 DOo7Toi1 . El3g08 2
No04014 Do40l? 2 D07011 B130l1 1
004014 Do4ole 1 _ Dbo701>2 E0801s 1
No401s 00300 1 no7ol? B13nl> 2
.D04016 _ DO40ls 1 noro12a_ D060l )
N05001 F25009 1 No7013 Do8n13 2
005001 C0lpo03 2 nolo1s Doloos 1
N05002 E21012 1 p08001 Dolola 1
D05003 D0S01] 1 D0B003 Dn7903 2
N05003 D030l 2 YEITE] D000 1
..D0S00s __Cololo 1 noBuos . _ENS013 ).
N0S006& Do40l1 1 N0R004 B12004 2
..D05007 __D04005 2_ nosoos ___ Do8ans .1
nosoos DoSo009 1 D0BO0G F20004 2
._D05009 __ D0S00m 1 N08007 Ccl10013 1
D0S010 Elln1a 2 008007 E3000> 2
_D0S0in ~ D25S014 ) D0R00A 008005 1
N0sSol1 Dr400s 2 L ELE) B28012 2
.D05S011 005003 1 no8ooe_ ___F100n06 1
Do0so1? Ellol? 1 D08010 D21004 2
N05014 D04009 1 DORN) E1300> 1
nosols Do4o0R 2 008011 R12n1)1 2
Do6ool _Doloos _1 D080l2 . _EN%9n12 1 .
NN6003 D1lo03 2 no&opl12 2

812012

83319600 D




TITLE WI. DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 18 A
SIGNAL NAME SIGNAL NAME
DESTI- z DESTI- 2
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  LEVEL
D08013 007013 2 D1200S D16004 1
Nosol3 00S013 1 012005 D12n03 2
_ Do080}S Dololz 1 _D12006 JD31037 1
D0S001 002004 1 pl2007 D1lo0l3 1
_D09003  D08003 1  D12009 F05003 1
D0S0013 D10003 2 n1201o Co40l1y 2
009004 E0901s 1 _n12011 co7013 1
N09004 B11004 2 n12012 E0S0l4 1
Nn0%00s F29010 1  D12013  Do3013 1
no0%006 E22n17 1 N172013 N2000s 2
D09007 F27014 1 D12014 F28000 1
D09009 F2701s 1 D12014 Cllo00 2
DN9019 025010 2 N1201s Di12016 1
D09011 F29007 2 D12016 Di12n1s 1
D09012 £09014 1 D13002  El6n0s 2
D09012 Bllo1> 2 D13002 CoSnos 1
..D09013 008013 1 013003 D20n0s 1
D09013 D10013 2 n13003 E19011 2
009015 002002 1  D13004 013005 1
D1000] Do2n10 1 n1300% D13n04 1
010003 . _D0S003 2 . D13006 F30003 1
N10004 E10013 1 D13007 El00l1) 1
. D10004 B2000s 2 N1300a _ Dl40ls 1
N1000s F29013 1 N13010 D19n0q 1
_D1000s  D2S5012 2 n1301lo Cl6003 2
n10007 D10n0” 1 n13011 D20n0s 1
Dl000A __ D10p0OT 1 _ . N13011  F29014 2
D1000A D10n0e 2 N1301? B2lo1> 1
..D10009 . D1000R 2 pl3013__ D03013 2
D100ln D2S017 2 N13014 Dl4ono? 1
_ D100l1 _ F29003 1 _ ' D13014 Con20l1n 2
p10012? El100172 1 D1301s D13nle 1
n1ooi? 820012 2 013016  D13n0ls 1
N10013 D0S013 2 D1400? D14n03 2
D1001% _Do2n0s 1 n14007 Dn3a01y 1
pllool D02014 1 N14003 D18n03 1
nN11003 D12004 1 N14003 D14902 2
D11003 D06003 2 D14004 A24012 1
n11008  D11009 1 D14005  ~ Dl4pl) 1
n1ioo09 Dillons 1 N1400% DoSnl1y 2
Dl1o009 D1101n_ 2 . N14006  CoSoln 2
D11010 Dllooe 2 N14007 013014 1
011010 Dllol) 1 D14010 C20011 1
pDlloll Dllolp 1 D14011 D29%9n11 2
nlloll  D1llolp 2 D14011 Dl4o0s 1
Dl1101?2 Dllnly 2 n1401? Cn9n0s 2
._hllo13 _D12007 1 Dl4012 Fo8g0s 1
D11013 D06013 2 N14013 c21003 1
nllols Do20l12 1 D14013 £15014¢ 2
. D12007 JD31o0l17 1 Dl14014 D13n0o 1
.D12003 . _Dl2p6s 2 _ D14014_ _ D200072 2
N12004 D1l003 1 N1401is Dl40le 1

83319600 D




TITLE WI. DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 19 B
SIGNAL NAME DESTI— z SIGNAL NAME DESTI- z
MBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION [LEVEL
N18007 D18014 1
Dl4ole N140ls 1 D18009 C24003 1
D15007 D17000 1 D18016 Ci3g03 1
N15004 Cl801>? 1 D180}2 JC3lola 1
D15005 D17013 1 D1801>2 02005 2
Dl15005  B22p02 2 _D18013 _ C2%013 1
N15006 823003 2 D18014 D18g07 1
D15007 D19013 1 N18015 018016 1
D15009 E07014 2 D18016 Diénls 1
N15009 D15012 1 N19002 027009 1
__D15010 C24004 2 D19007 Colnly 2
n15011 C19004 1 N19003 Al20l1g 1
D1501]) D16006 2 P19003 E30010 2
D15012 015009 1 N19004 C18n04 2
ﬂ?ﬁﬂ%ﬂ%% : N19004 Fo8nl3 1
D15014 06011 N1%009 D1301 1
.. D15014 . _ Bl4oly 2 PE54018 eaEaRE . 2S00
D1501% D1501s 1 N19010 A13005 1}
__D150ls D150l 1 D1901n D19n1) 2
D16002 F23010 1 D19011 D1901n 2
D16003 ____F25007 _1 n1%o011 E30014 1
D16004 D12005 1 n19012 _ 01S013 2
. Dl6005 _ D17003 1 " n1%9012 JE3l02n 1
D16006 D1S01) 2 D19013 D1S007 1
___Dl6é0n7 @ Clé6008 1 N19013 D1Snl1> 2
D16009 Cl10004 1 N19014  C30007 1
- Dpl1 i N1901s D19n1s 1
D16011 Co2n04 1 D19016 D190ls 1}
_D16011 _ El4g04 2 - p20002 D14014 2
D16012 E18002 1 N20002 El2012 1
D16013 E24p013 1 N20003 CnAp02 1
D16014 E18001 2 D20003 D20006 2
. D16015 _ D1601s 1 _ D20004 D12013 2
D16016 Dlénls 1 N20004 N13003 1
D17002  __E13009 1 n2000% A24013 1
D17002 D1S013 2 N20006& D20003 2
D17003 D1600s 1 N20006 D13011 1
N17006 C20013 1 na20ooy E20002 1
D17007_. __C09013 1 n20009  B25002 1
n17009 D1So02 1 n2nolo  E20003 1
D17010 . _C17004 .1 . " n200ln  Co70la 2
Ni7011 B27n14 1 N20011 Cllols5 2
_D17012 JE3l04s 1 n20012 E18002 2
Nn17013 D1So0s 1 Nn20013 D18a02 1
..D17014 FQSpl2 1 PES4018 D20013  F22009 2
Di1701% D1701s 1 N200i4 JD31n23 1
..D17016  Dl701s 1. P20015  D2001e 1 _
N1800? D20013 1 Nnz20016 D2001s 1
_—_D18003  Dl4oo03 1 n2loo2 E2l0l13 1
N18004 Colnng 1 - n21002 ND24003 2
~.D18005 _A25003 1 N21004 . E22014 1.
N18006 B27009 1 p21004 Do8oln 2

83319600 D




TITLE DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) "l 20 A
SIGNAL NAME SIGNAL NAME _
DESTI- z DESTI z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION [LEVEL
D2100% D24002 1 D24004 C25004 1
D21006 E23012 1 D24005 C2500s 1
D21006 D07010 2 D24005 D24013 2
n21007 D23002 1 D24006 D21n1y7 1
D21009 D23006 1 D24007 c2lol?2 1
N21010 E23013 1 N24009 C19013 1
D2lolo Do6oog 2 N24010 D25q07 1
n21011 D24006 1 D2401] €22013 2
n2l1o1? E2401)1 1 _D24012 C220l12 1
N210113 C27002 1 pD24013 D24005 2
n21014  E19004 2 - D24014 D2lols 1
n21014 D24014 1 D2401s D2401e 1
021018 D21ole 1 N2401s  D240ls 1
n210l¢  D2lols 1 D25002 B1800> 2
n22002 Al1S018 2 _D25002 _F3000s 1
0D22002 D22003 1 N25003 E13012 1
P22003 _ D22902 1} D25004  BR22013 1
N220073 Foloos 2 D25005 C0S009 1
D22004 D22g0s 1 D25008 D25006 2
N2200s D22004 1 N25006 025005 2
N22006 F25005 1 D25006 Coéolse 1
N22007 D22014 1 n25007 D24n1n 1
D22009 D22013 1 _ D25009  D2390s8 1
n220i0 D2900& 1 N25010 E220172 1
__D22011 JC31036 1 p2s010 D0Solo 2
n22011 F25004 2 nasoll E21014 1
D22012 E25002 2 _D2501) _ Dl0Oaolp 2
n22013 D22009 1 D25012 D24003 1
N22014 D22907 1 _D25012 _ D1000s 2
N2201% D2201e 1 Nn25013 B17011 1
n22016k D22¢015 1 D25014 D0Snlno 1]
nN23007 D2lo07 1 N2501% D2501a 1
D23002 C26011 2 .D2s501e D2501s5 1
N23001 D23g0s 2 D26002 C30006 1
D23004 __D2301p. 1 D26003 4031024 1
n23005 D25000 1 N26004 D27n13 2
023005 D23003 2 n2600% JD31006 1
n23006 D21009 1 N26006 027014 2
ne3007 _ D23013 1 _ . N26007 ___JD31029 1
n23009 C220ls 1 n26009 JE31lp3s5 1
N2301n Mg__l - _ND26olnp  F2501) 1
N23011 N23n14 N26011 JE3lnls 1
023012 C21014 L . D269012 F25013 1 .
n23013 D23007 1 Nn26013 JE3lale 1
023013  F13011 2 . D26014 F19003 1
n23014 Ci19007 1 n2601s D26nls 1
D23014 D239gly 2 _D260le __ D2601s 1
n2301% D230l 1 D27002 J03103s 1
_ D2301¢ D230l 1 D27902 D2800s 2
N24002 D21005 1 D27003 C29006 1
D24003 D21002 2 D27004  D27011 1
024003 D25012 1 p27005 JD3lo13 1

83319600 D




TITLE DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) "l 21 A
SIGNAL NAME SIGNAL NAME
DESTI- 4 DESTI- F
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LEVEL
027005 D28010 2 N3001% D300l 1
n27006 C2901n 1 N30016k 030015 1
_ D27007 D27010 1 p31030 D31038 2
D27009 D1So00> 1 n31030 D0200A 1
D27010 D27007 1 ~ D31038  D3l04s 1
n27011 D27004 1 p31038 D3103g 2
D27012 F29009 1 031046 031038 1
027013 c29007 1 £01001 F2300q 1
p27013 D26004 2 _E01001  E02001 2
n27014 C29000 1 E01003 Enlonsg 1
n27014 D26006s 2 _ E01003 F17011 2
Nn2701%s p2701e 1 €E01004 E0200s 2
D27016 D270ls 1 £01004 EN1003 1
D28002 A25004 1 ENlo0s E02003 1
D2800¢2 D28003 2 _E01006 _ E15007 1
n2s8oo- D28002 2 E0l007 E2S00s 2
.D28003 ___ D28004 1 FO1009 E0S007 2
D28004 028003 1 E0l010 E08p03 2
028004 D28014 2 F0101) E08004 2
N2R00% c200ln 2 Folol2 EoBpo09 2
D28o0s  __D28ply 1 Fololy _  E08007 2
n28006 D27002 2 E01014 F28010 1
D28007 _ C29008 1 _ _EN200) _ Enlo0y 2
D28009 c29011 1 E02001 CoSnoe 1
n280140 D27008 2 _E02003 E02007 _2_
N28010 F19014 1 E02003 Eoloos 1
028011 . D28p05 _1__. E02004 = _Eo02g90mR 1
n28011 Ell00s4 2 E0200S D18nl> 2
028014 . D2Bp004 2 _ E0200A 003002 1
Nn2801% D2801s 1 E02006 Enlons 2
N28016 028015 1 __E02007 E15003 1
n2%9002 C26014 1 E02007 En2002 2
D29002 __D29005 2 F02008 EQ2004 1
D29003 D29007 1 E02009 E10000 2
D29004 ___D30009 _1 . E02010 E10007 2
D29%005 029002 2 F02011 E090N3 2
N2900% D29901y 1 E02012 E09n04 2
N29006 D22010 1 €02013 E0Snne 2
nN29007 029903 1 F02014  F28p011 1 _
D29009 E29011 1} £03001 JE31004 1
D29010 _ C23013 1 £0300) = E08005 2 .
n29011 D29¢00s 1 E03002 E08000 1
n29011 Di4nly 2 F03003 E08007 1
D29012 C23004 2 E03004 c05007 1
. DheSolz 826013 1 E03005 C17012 1
N29013 D29014 2 E03006 E08004 1
n29013  F20006 1 £03007  E08003 1 _
N29014 Cc?230ls 1 £03009 JE31nly) 1
N29014 D29913 2 E03009 EN8002 2
N2901s D29n1e 1 FO3010n JE31n32 1
D290le ~_D29%nls 1 ED03010 E08001 2
Nn3000s D?29n04 1 E03011 E04nlyl 1

83319600 D




TITLE DOCUMENT NO. [ SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) UVL 22 a
SIGNAL NAME SIGNAL NAME
DESTI- 4 ‘ DESTI- -
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  JLEVEL
£03012 E04005 1 £06009 D0700% 1
E03013 E04004 1 E06011 E06008 2
_ _E03014 E04014 1 E060]1] EQ6012 ]
E03015  JE31027 1 €060]12 E06n011 1
~ _E03015 E08006 2 _E06014  Cl1004 2
E0400] JE3lo0l7 1 E06014 E07nls 1
E0400} E09005 2 E06015 E060l6 1
E04002 E09009 1 E06016 Eo6015 1
E04003 E09007 1 €07002 C03009 1
E04004 E03013 1 £0700? E0o6007 2
_ E0400S £03012 1 £07003 E1300s 1
E04006 E09004 1 €07004 JE31033 1
E04007 £09003 1 ENT7005  JE31928 1
EN4008 E3104¢e 1 E07006 Eo7007 1 .
_E04009  JD3100] 1 E07007 _ E07006 1
E04009 E09002 2 E07007 boéolyl 2
__E04010 JE3lp2y1 1 _E07009  F20009 1
E04010 E0S001 2 E07010 €13003 1
£04011) E0501) 2 E0701] JE3l00s ]
04011 €Eo3o011 1 E0T012 JE3l0l7 1
_ E04012  E0S5005 1 _ ENT7013 _E06009 2
EN40173 E05004 1 FO0T7014 D15009 2
E04014 E05014 2 E07014 _ _E0601s4 1 _
E04014 E03014 1 FO701s E07016 1
E0401%  JE310ls 1 E07016 E0701s 1
E04015 E09006 2 £N8001 E03010 2
. E05001  UD31l0lp 1 . E£08002 £03009 .2
E0500] E10005 2 £080013 E03007 1
E05002 _ £10009 1 £08003 = _Eolnlg 2
05003 El10007 1 08004 €03006 1
05004 E04013 ] E08004 Eololy 2
ENS00% E040l? 1 E0B800S En3001 2
E0500R _ E05009 ) £08006  E03015 2
E05009 E0500a 1 EN8007 €03003 1
ENS009 . E0S0lp 2 ENBOOT E0lola 2
E0S010 E05009 2 E08009 E03007 1
£05011 C24007 1 _E08009 Eplalz 2
E0S011 Eod401y 2 F08010 F23012 1
E05013 F23006 1 __ E08010 E0S0lo .2
E05014 D12017 1 £08011 £09011 1
_E0501l6 ~ EQ4014 2 £080]12 Doéol2 1 .
E05015  JUD31027 1 £08013 006004 1
E05015 £10006 2 E080]4 DorO12 1
06007 E0700> 2 FOROLS 007004 1
" F06004 Eo600R 1 _E09001 E04010 2
E0600%5  JE31n37 1 F09007 E04n0q 2
E06006 ___EQ6007 1 E09003 . E04007 1
E06007 E06006 1 £09003 E0201) 2
__E06007  E}3002 2 _EQ9004___E0400s 1
£06008 E06004 1 E09004 €02012 2
E06008 €£0601) 2 £0900S €04001 2
€06009 E07013 2 E09006 E0401s 2

83319600 D




TITLE DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) "l 23 A
SIGNAL NAME SIGNAL NAME
DESTI— 2 DESTI~ Z
OR NUMBER ORIGIN R ORIGIN
IDENTIF ICATION NATION  |LEVEL DENTIEICATION NATION  |LEVEL
EN9007 E04003 1 12005 Ellg07 1
E09007 E0l1000 2 €£12005 F10003 2
E09009 €E04002 1 £12006 JC31001 1
£09009 E02013 2 E12007 F0S002 1
E09010 E080l0 2 ~_E12009 F27001 1
E09010 €l100l0 1 E12010 El2011 1
£09011 E1001) 2 E120]11 Cl7002 2
€09011 E08011 1 £12011 E120ln 1
E09012 posoly 1 _ El2012 D20002 1
E09013 D08004 1 E12012 E24010 2
 E09014 009012 1 - El2013 F10002 1
£09015 005004 1 E12014 C04009 1
£1000] E10002 1 E1201S €120l 1
E10002 E1000]1 1 E1l2016 El201s 1
£10002 £10003 2 ~ E13002 E06007 2
E10003 E10002 2 E13002 008011 1
£10003 E10004 1 _E13003  EO0701p 1
E10004 E10003 1 E13003 006005 2
£10004 E)l000R 2 E13004 E13011 1
E10005 E05001 2 E£13005 E07003 1
__E10006 EQS0ls 2 _ E13005 __Do7011 2
E10007 E05003 1 E13006 JC31l0ls 1
E10007 E02010 2 €13007 ___El130ln )1
£10008 €E10004 2 £13009 D17002 1
E10009 EQS002 1 ...E13010  El3007 1
£10009 Eo2009 2 €13011 E13004 1
___El0010 _ EO0S0lo0 1 E13012 025003 1
E10011 D13007 1 E13013 C13006 2
_El0011 _EO0S01)1 2 E13013  F1l3o0lo0 1
E10012 010012 1 E13014 Cl14003 1
F10013 D10004 1 E13014 F230l0 2
€11007 C2601n 1 E1301% El1301e 1
€11003 E12003 2 _ E13016  El13015 1
€11004 D28017 2 E14002 €23001 - 1
11004 _ F13013 1 _E14002 ~ El4005 2
E1100% C15011 1 E14003 FoSol> 1
£11005% Ellpll 2 E14004 Dl601) 2
£11007 E1200% 1 E14005 El14002 2
£11009  _E29002 1 .  E1400¢ Cl200g 1
Elloll Ello0s 2 El4010 B07007 1
_Elloll _ E18003 1 . E14011  _F2800s 1
E11012 DoSol? 1 E14011 C1500) 2
El1013 Ellolse 1 El40}2 ~ F2lolo 1.
Fl110112 D0Sol0 2 E14012 El4013 2
_Ell014 F090ln 2 £14013  El40l2 2
E11014 Ellol3 1 E14014 A2S012 1
E11015 Ellols 1 El14015 _Elé4nle 1
El11016 El1lols 1 E14016 Ele0ls 1
E12002  JjC3l025 1 E15002 __Jc3lelzr 1
£12003 C25006 1 E15003 E15006 2
_E12003 __Ell003 2 E15003 €02007 .1
E12004 Co4o0l2 1 E15004 E15005 1

83319600 D




TITLE WI. DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 24 A
SIGNAL NAME SIGNAL NAME
DESTI- z DESTI- Z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LEVEL
5 S - E18004 E1800s 1
€15005 €20012 2 E:gggg E:ggg; ;
e fiiaes | T
__E15007  E0lo0e 1
€15009 c27012 1 €18007 E£1800s 1
£15010 F10013 1 £18007 £18009 2
SIS lases  tlaons |
1 £18009 .
) Engi; JC??OII 1 E18010 E18000 1
E15013 F0S5004 1 E18010 E19014 2
F15013 C24010 2 E%ggig g%;gg; }
__E15014  D14013 2 ,,
E15014 F05006 1 €18014 E17015 1
_E1501s __ _E1Sn0lg 1 £19002  E19005 2
E15016 E1S0ls 1 g:ggga 553021 ;
E16002 _ E17013 1 2003 Co09012 2
E16002 818003 2 £19004 E24012 1
F160073 816003 1 £19004 D2l014 2
Eleoos _ Elogls 2 E19005  F1900s 2
E16004 ___ . Q€ El 2
E16005 C2;oOa 1 E}Zggg E}gogl i
_El6006 _ _EY}T01: Y} ff  ELT009 : 013 1
E16006 D13002 2 EiZOi;— ngg;; ;
6 _E190
E16009 JF31003 1 E}ggig Eéggg: 21’
: __El6010 __El70lp 1 E19012 = F24006 1
£16010 Fl40lse 2 E19013 E19009 1
~ _El6011 _ Co3olr 1 E19014  E180l0 2
%%601% ElTO%)J; 1 E19014 E190n08 1
E16012 F1501s 1 £19018% E1901e 1
E16014 E17005 1 £19016 E1901s 1
"E16014 __Cl300%5 2. E20002 D20n07 1
F16015 E1601s gzgggg g;ggia f
E160le _El6015 1 F20003 D2001g ]
£17001 E18012 1 E20006 JC310lp 1
El17002 825004 1 £20007 Co3p02 1
F17005 El6014 1 Egggg: gizg;¢ :
_E17009 . _El6012 1. £E20010 . 81600 ]
R S
E17011 _E}6006 1 F20012  E 0 2
E17012 E16004 1 ggggig Eggggz i
E17013 €l16002 1 ke 1
RO Eaols_hiaols 3
El701s _E18014 1 _E20 2
£18001 £19006 1 Egggis Eggois i
E18001 _Dl60ls 2 6 0ls 1
€18002 Dléolz 1 E§§°°l 523006 <i
£18002 _ D200l2 2 _E2100) 22001 1
€18003 Ellol} 1 Eg}gg; gggagg f
E18003 _ E18004 2 2100 .. F3000 1
£18004 £18003 2 E21003 E21004 1

€-60

83319600 D




TITLE DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) "l 25 A
SIGNAL NAME SIGNAL NAME
DESTI- z DESTI- 2
OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL NIt ion | R NATION  |LEVEL
E21004 E21003 1 23010 £280l14 1
€E21004 E21005 2 €£2301) D07006 1
€21005 E21004 2 ___E230]12 021006 1
E£21005 £21006 1 E23013 D2101n 1
E21006 _ E21005 1 __E23014 Do60ln 1]
E21006 E2l008 2 E23015 E22010 1
£21007 E22007 1 .
€21008 E21006 2 £24001 E23010 2
_E21009 E22009 2 . £24002 _ E2501s 1 __
€21010 E22015 1 £24002 E23002 2
__E21012 _ D0Sg02 )} __E24003 __E25010 2
E21013 D21002 1 E24003 E24001 1
E21014 025011 1 __E24004  E24008 1
E2200] E21001 1 £24005 E24004 1
E22001 E2300) 2 _. _E24005 = E24008 2
£2200? E23002 1 F24006 E24005 2
. E22002 __ E2l002 2 _ E24006 _ E24008 1
E22003 E22004 1 E24007 E2401n 1
€22004 E22003 1 __E24007 E2%9008 2
E22004 E22005 2 £24008 £24006 1
E£22005 _€22004 2 E24009 = C28014 1
£22005 €22006 1 E24009 E23009 2
E22006 _ E22005 1 . €24010  El2ol2 2
£22006 E22008 2 F24010 E24007 1
__E22007  E23007 2 _E2401) D21012 1
£24012 E19004 1
Eooen  tozans 3 F24013  D16013 1
£22009 E27001 1 E24014 F100lse 1
£22009 .. _E21000 2 E26015 = E23007 1.
£22010 E2301s 1 £25001 E19002 1
_ £22011. _ D0900& 1 £25001 25007 2
£22017 D25010 1 £E25002 D2201>2 2
E22013 _F20004 1 _E25002  A22002 1
22014 D21004 1 E25003 E25004 1
E2201% __E2lolo 1 F£25004 £25003 1.
E23001 E?2001 2 £25004 E25008 2
E2300 £25005 E20012 1
F23002 E24002 2 £2500% Eoloo7 2
_E23002 _E22002 1 _. £25006 _ E20011 1
£230073 E23004 1 £25007 E25001 2
_E23004 €£23003 1 _ E25007 _ E25010 1
E23004 E23005 2 E25008 E25004 2
E23005 £23004 2 £25009 F30004 1
£23005 E23006 1 F25010 E25007 1
_E23006 _ E23008 )1 E25010 E24003 2
£23006 E23008 2 F2501% E€24002 1
E£23007_  _E24pls ) E26001 ___Fl3012 1
£23007 E22007 2 26002 Ci0n1> 2
_E23008 _E23006 2 _E26002  F270ln 1 _
£23009 E24009 2 F26003 co09005 2
. E23009 . _E?801) 1 £26003 _ E26004 1
F23010 E£2400) 2 €£26004 E260013 1

83319600 D
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TITLE Wl DOCUMENT NO. [ SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB3043) 26 A
SIGNAL NAME DESTI— 2 SIGNAL NAME DESTI 2
ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LEVEL
szeons sz 2 sg200s s )
E20005 £20004 2 £29006 B27002 2
£20005 E26006 ] £29007 F24003 1
E2o008 £26005 1 £29009 E26000 1
E2200s g2lomy 2 TE29010 F10007 1
o4 c23003 1 £29010 cl16011 2
Faoo0or £1200e 2 £29011 029000 1
£26000 E29000 1 E2ooll p2oo0s 1
Ego0in E270lp 2 "E2901>? E27007 2
E2eol0 F23o02 1 £29013 E27013 1
E26012 F1801q 1 (Ezooly . E27013 ]
£26013 Bl16011 1 F2o013 p27003 2
E25014 olsolo | £29014 A27013 2
F21001 €28011 2 F29018% E29014 1
--£27001 _E2200s | £25016  Ea90ls 1
E2T002 F19009 1 £30002 008007 2
21002 _ E280l2 2 £30002 F27003 1
£27002 E28005 1 E30002 F27003 1
—£27003 __£27009 2 £30004 Bl16n0a 1
£27004 E27005 1 £30004 Craoe 2
£27005  E27004 1 £30005  F15004 1
E27005 E2700s 2 E30005 Ploeos 1
27006 E27005 2 530010 019002 2
F27006 E27008 1 £30013 C18006 1
- £21007 E23012 2 £30014 D1S011 1
£200 F08003 1 £30015 E30016 1
B LI TP R L Frta- £3001e  E30018 1
E27009 E27003 2 F31030 £31038 1
E27009.. _E2Tols 1 £3103A E3103n 1
E27010 E27000 1 F3lo3a E3lobe 2
E2rale Eesolo 2 "TE3l04k  E31038 2
£27013 E29013 1 E3104s Eauaan 2
Ezlols  E2301s 1. F0100>  B24014 2
F28002 82%n1n .4 £01001 18011 1
££8002 £28003 1. FN1004 022003 2
E28003 E28002 ! F0100% JF31l007 2
E28003 JF3l024 2 Folooe Folnls 1
E28004 €20013 1 Folooe Foaels 1
E28005 . _E2dols .2 FN100R F04007 1
F28005 £E27003 1 Folo0n Fo4 i
Fooys -—f18002 1. FO1010 F03007 1
F28009 B27013 1 Fo Fo300y i
£2a0l1 £23009 1 T Fnlolz Folnls 2
F28011 E27001 2 Folola Folols 2.
F28012 E27002 2 Faloly . folels 1.
E28014 oy 2 FO1014 F06007 2
E2o014 E230ie 1 F01014  Folnl3 1
F28014 E28005 2 Folols m
£28015 €280l 1 ~-polols ca000s )
£28016 E28015 1 Folols Fololz 2
E29002 E11009 1 Fo2002 aFgaggz__l‘
E?290013 F14009 1 k

83319600 D




TITLE WI. DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 27 A
SIGNAL NAME SIGNAL NAME
DESTI- S DESTI- 2
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL IDENTIFICATION NATION  |LEVEL
F02004 Cl10009 1 F06004 Fo4011 )
F02005 F06013 1 F06005 Fo40l13 1
~_F02008 Fololl 2 ___F06006 Fo3011 1
F02015 Fo2ole 1 F06007 Fololse 2
F0201s  FO02015 1 __ F0604R F02003 1
F03002 B1lols 1 FN6013 Fo2o0s 1
F03003 Fo6no3 1 F06015 F04003 1
F03004 B1lo02 1 F08002 Flenply 2
F03005 Foéo02 1 F08002 FOROlY 1
F03006 B20014 1 F08003 E?27007 1
F03007 Fololo 1 F08003 F10013 2
F03009 Fololl 1 FNB004 E30004 2
F0301l0 B20002 1 F08005 Dl40l? 1
FN03011 F0600s 1 FOR007 c26012 1
_F03012 B0S00s 1 F08010 FoSol13 1 _
F0301? JF31001 2 FOB011 Fo8002 1
__F03013 __ Fo0lo0e 1 _F08012  DO3o0s 1
F03014 JF3lo02 2 F0B8013 D15004 1
F03018 Fo3ole 1 F0B013 FoBnlgs 2
FO03016 F030ls 1 FOB014 FoBol13 2
F04002 ___Blé4ols 1 F0B8015  Fo080le 1
F04003 Foeols 1 FOB016 Fos8nls 1
. _F04006 ___Bl4002 1 F09002 F15014 2
FN4005 F0ln0o 1 F09003 JC3ln13 1
 F04006 B13nle 1 F09003 F18003 2
F04007 Folona 1 F09004 F14002 1
. Fn4pos._ F3103s )} _ F09005 _ Co7003 2
F04009 Foloo7? 1 F09006 JD31000 1
_F04010._ _ Bil3p02 1 F09007 _ F2401)1 1
FO4011 F06004 1 F09009 F23007 1
. Fo40l2 ~ Bl2ol4 1 ~F0901}0 Fi4n07 _1
F04013 Foéoos 1 FOS010 E1l014 2
F040l4 __B12002 1 F09011 _Co70l0 1
F04015 Fo4nle 1 F09011 F2401n 2
. Fo4vle ___Fo40ls 1 F0S012 D17014 1
F0500? E12007 1 F09013 Fo8noln 1
F050013 D12009 1 ~ F09013 B24002 2
FOS004 E1Sn13 1 F09014 F0S009 1
_ F05005 . __C040l4 2 F0S01s = _ Fo0So0le 1
F0S006 E15014 1 F0S016 F0Sols 1
F05007 . __C09002 1 F10002 _ El12013 1
F05008 F3l04s 1 F10003 E12008 2
F05009 F09014 1} F10004 F15003 1
F05010 C29011 2 F1000% E30003 1
_..F05011 F1S013 1 F10006 _ DOEOO9 1
F0501> El4n003 1 F10006 F20014 2
__Fos013 _ Coéo07 1 JF10007_ E290l10_ 1 .
FNS014 C13n02 2 FL0009 C29n1s 1
FOS01S FO0Sole 1 F100l0 _B27004 1
FOS0l16 FoSols 1 F10011 F20007 1
. Fo6oo2 _ F03008 _ 1 F10012 _B22n12 1.
FN6003 Fn3nox 1 F10013 Fo8oo3 2

83319600 D




TITLE WL DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 28 B
SIGNAL NAME SIGNAL NAME
DESTI- Z DESTI- z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION |LEVEL IDENTIFICATION NATION |LEVEL
F15010 B26006 2
F10013 E15010 1 F15010 F1Se11 1
F10014 E24014 1 F15011 F15010 1
__F10015 F100l6 1 F15014 El6013 1
F10016 Fl00ls 1 _F15014 F0S002 2
F12009 B14009 1 F15015 F1501s 1
F12010 F2loos 2 F15016 F150ls 1
F12011] 807007 1 F17010 816006 1
F12015 F120le 1 _Fl701) E01003 2
Fl201s Fl1201s 1 F17011 F1701s 1
F13002 826003 2 ~F17012 F30n0ln 1
_F13003 C26003 2 F17013 F19006 2
F13004 C27013 1 F17014 F17011 1
F13005 F18011 1 PE54015 F17015 F1701i6 1
F13006 E2€007 2 F18002 £28006 1
_.F13o007 Cléolo 1 F18003 _F09003 2
F130049 C26002 1 F18003 F25010 1
_ F130l0 E13013 1 F18004 _F18005 2
F13011 D23013 2 F18005 E29004 1
F13012  E26001 1 F18005 F18004 2
F13017 Ello04 1 F18006 Fl4n1?2 1
F13013 __JF3l00s 2 F18007  F1900s 1
F13014 F19005 1 F18009 F19n1n 1
F1301s F130l6 1 _F18010 ___E26n}2 1
F13016 Fl3iols 1 F18010 F1Bnls 2
F14002 F09004 1 F1801} C23005 2
F14003 Fl4n13 2 F18011 F13nns 1
F14007 C03005 1 F18014 Fl80la _ 2
F14004 Co70l12 1 F18014 520016 i
_ _Fl4004 ___ F14 . F180)s __ F18nle 1
F14005 Fl401s 1 F18016 F1801s 1
F14007 FoSgla 1 F19002 A1301n_ 1
F14009 E29003 1 F19003 026014 1
Fl4011  F27009 1 _ F19004 C23006 1
F14011 FOoRnO2 2 F19005 F130ls 1
_F14012  F14004 2 F19006 Fl18007 1
Fl14012 F18006 1 F15006 F17013 2
F140113 F24009 1 _F19006 Bi6o0s 2
F14013 F14003 2 F19007 Ciloos 1
Fl40le _ _El60lQ 2. F19009 E27002 1
Fl401l4 Fl4e00s 1 F19010 F18000 1
Fl401% Fl4o0ls 1 F19011.  F2lo09e 1
F14016 Flanls 1 F19012 C0S004 1
F15002 €02009 1 F19013 FoSalyl 1 _
F15003 F10004 1 F19014 D28nln 1
__F15003 F15006 2 _ F190]s  F1S90l1e 1
F15004 E30005 1 F19016 F1Sols 1
F15004 ___A25010 2 F20002 _ DO7007 .1 .
F15005 c23007 1 F200073 E29011 2
F150064 F15003 2 . _F200013 Ho60l4a 1.
F15006 Co3014 1 F20004 E22013 1
F15007 __ 830009 1 F20004  DOBOOs _2 .
F15009 coBols 1 F20005 C23n00 1
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TITLE

DOCUMENT NO. | SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) ‘vl 29 B
SIGNAL NAME SIGNAL NAME
DESTI— z DESTI- Z
OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL DEnTearion | o NATION  |LEVEL
F20006 029013 1 F24011 F0S007 1
F20007 F10011 1 F24011 cn?013 2
F20009 E07009 1 F2401? B13006 1
F20010 JE31044 1 F24013 F23002 2
__F20019 C1%003 2 F24014 Co7006 1
F20011 ca200l2 1 F24018 F24nle 1
F20012 B17003 1 F24016 F24015 1
F20013 F25002 1 F25007 F20013 1
 F20014 F10006 2 F25003 c28n03 1
F20018 F200le 1 F25004 D22011 2
F200l6 F20n0lg 1 __F25005 022006 1
F2l1005 F28002 1 F25006 JD3104n )
F21005 Fl20ln 2 F25007 N166003 1
F21006 F22015 1 F25009 DoSo0ny 1
F21007 F22002 2 F2501q F18003 1
F2l004q F19011 1 F25011 D2énln 1
F21009  APS0l3 2 F25012 ___A19012 2
F2101n F2lo11 2 F25013 D26nl2 1
F21010 El4nl? 1 F25014 Al90l4 2
F21011 C1500s 1 F2501% F250l1s 1
F21011 F21nlp 2 F25016  F25nls 1
F21012 F30014 1 F27001 E12000 1
_F22001. F22002 1 F27001 B3000) 2
F22002? F22001 1 F27002 F27n03 2
F22002 F2lp007 2 _F27003 E30002 1
PE54018 F22009 D20013 2 F27007 F27007 2
_F220l5 _F21006 .1 _ F27009  F29002 2
F23002 Fn9009 1 F27009 Fl4n1) 1
£230072 FR4013 2 _F27010 _ E26002 1
F23003 Co7007 1 F27014 DoSn07 1
F23004 Bl3o0ln 1 _F27015 D0S009 1
F23005 JC31lp07 1 F28002 FRlo0s 1
F23005 . _F23n1) 2 F28003  Blépgnay 2
F23006 E0Snl3 1 F2R004 Flanly 1
F23007 C24n05 1 F2R009 D12014 1
F23009 E0ln01 1 F280l0 EOlnlse 1
F23010 El13014 2 F28011 E02014 1
F23010 D16007 1 F28015 FP8n1e 1
F23011 __ F23005 2 _F28016  F28n15 1
F23012 E0801n 1 F29007 E?601n 1
F23013  JC31037 1 F29002 F27n09 _ 2
F23014 E1901n 1 F29003 01001 1
F2301% F2301s 1 F29004 F?29005 1 _
F23016 F230ls 1 F29005 F29004 1
F24002 B25009 1 _ F29005 _ _F29008 2
F240013 €29007 1 F29006 F29n07 1
F24004 _ JF3l000 1 F29007  _F29006 1
F24005 JC31029 1 F29007 no9nly 2
 F24006 E19nl2 1 F2S008 F29p08 2
F24007 Ci7013 1 F29008 F29011 1
F24009 _ _Fl4013 1. F29009 D27012 1
F24010 Fo901y 2 F2901n NoSnos 1
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TITLE WL DOCUMENT NO. SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 30 A
SIGNAL NAME SIGNAL NAME
DESTI— F DESTI- z
OR NUMBER ORIGIN OR NUMBER ORIGIN
IDENTIFICATION NATION  [LEVEL IDENTIFICATION NATION  |LEVEL
conony  rzoana s e )
Fa2so11 Fagn12 2 F31042 F3lnsr 2
F290lz _ _Esolr 2 F31042  F31043 1
F29013 010005 1 F31044 Flloss 1
F230i¢ _ Dlely 2 F31043  F3loas 2
F29014 €30002 1 F31044 F31043 2
F2901% F290l1s 1 F31044 F3lnas 1
F29016 Fa2sols 1 F31045 F3l04s 1
—-F30002  ERl002 1 TF31048  F31064s 2
F30002  F30003 2 F31046 __F3l045 2
F30003 _ _F30002 2 F3lo46  F0500R 1
F30003 013006 1 JA31001 B06014 1
__F3000s4  E25009 1 Ja3dlooz A03n01 1
F30005 F30014 2 9231003 An600a 1
——F3000s ___A250l14 1 . Ja31004  BN9009 1
__F30007.. __B20013 1 _ JA31006 Bl00ls 1
F30009 Cl6n02 2 JA31007 ADRNOD 1
——E%%%{ﬂ——»~£§%%}%——%—— JA31009  JC31in3s 1
; JA31009  JA3l03> 2
20010 . FlTol2 1 Ja3loTo  Aoknoa 1
F30011  JF3lnlg 1 JA31011 403007 1
 F30013  F300ln 2 “JA31017 BlS0l6 1
F30011 F300lp 2 JA31013  JA31n37 1
F30012 B20003 1 T JA31014 B1S5n1n 1
F30013 B18007 1 JA3101Ss AOIOQL,,,},,,
--E30014 . _F2lpl2 1. Ja31017  JA31n37 2
F30014 F300n0s5 2 JAa3lol7 JA3lp041 1
F300ls  F300le 1 JA31018 T A02006 1
F30016 F3001s 1 JA31019 A02007 1
E3loge . F3le2r 1. JA3102n  JA31n4) 2
F3l027 F31n2e6 1 JA31020 AnSons 1
F3loer  _F3lozs 2 JA31021  An3nnk 1
F3l02ZR F3l027 2 JA3lozp AO1nNg 1
0 3inea JA310z4 606013 1
Filodo _ F3lad» 2 JA3T0se  An3sor 1
F31032 F3103n 2 JA31026 Bo6nln 1
£3lodz . Falo3a | JA31027  R0S0lo 1
F31033 F3ln3> 1 Ja3102a 402007 1
F31033. _Falods. 2 JA31029  Blonla 1
F3l034  F3l033 2 JA31032 _ JA31009 2
—E3l036¢  F3l035 1 JA31033 A04004 1
F31035 F31034 1 JA31034 A03008 1
T T I Ja31035  B1S013 1
F3103a F3ln3s 2 UA31030 15000 1.
F3lode . Foso0a | Ja3T037 JA3lol7 2
F31037 F3l03a 1 Ja3lody  JA31nl3y 1
F3103A F3le3dz 1 JA3103a A0lnnp 1
F3103A F3lnan 2 Ja3104p 02006 1
F31040 _F3l038 2 JA31041 JA3IN1T 1
F31040 F3loer 1
6-66 83319600 D




TITLE
LOGIC BOARD WIRE WRAP (TB304A) WI_ DOCUMENT NO. SHEEETO' REV‘A
SIGNAL NAME SIGNAL NAME
DESTI- F DESTI- Z
OR NUMBER ORIGIN
IDENTIFICATION NATION  |LEVEL DENTIFICATION | o |NATION |LEVEL
JA31041) JA3102p 2 JC310009 Clae005_ )
JA31042 A0200R8 1 JCc31010n E20006 1
 JA31043 A03005 1 Jc3lol? 821004 1
JA31044 A01003 1 Jc3lo13 FoS0o03 1
JA31045 A0B003 1 ~ JC31014 Dl18ol2 1
JA31046 AQ08005 1 Jc3lol7 E1S007 1
JB31001 B07009 1 Jc3loln E1300s 1
JR310072 B0801s 1 Jc3lo2n 821002 1
_JR31003 BoB8p09 1 ~Jc3loe) CoS002 1
JB31004 B09nls 1 Jc3loz? B07006 1
~JB31005 An4p02 1 JC31023 Boenop 1
JB31006 A02001 1 Jc31024 B2600? 1
JR31007 Ap3003 1 Jc3102% E12002 1
JR310009 B1000q 1 JC31029 F4005 ]
JR31010 A04007 1 JC31032  F23013 1
JR31011 Bo7nls 1 Jc3lo3s JA31009 1
JB31012 Bolols 1 JC31036  D22011 1
JR31013 Bolong 1 Jc3lo37 c25n12 1
JR31014 B02014 1 JC31040 B08g0e 1
JR31015 B0o2009 1 JC31041 B09n02 1
_dB3l017 _ _RO03014 1 _JC31042 _ JC31043 1
JB3101R B03n09 1 JC31043 B0Sonl1p 2
JA31019 __ BO04nls ) JC31043  JC31042 1
JR3l020 Bo4nng 1 Jn3lo0} E04n00 1
—JB31021 ~ BOSHNl4 1 JD31003 Do2p0o 1 .
JB3loe? Bo500ne 1 Jn3loos Do2niy 1
.»B31023 __A04n0e6 1 . _JD3100e D2600s 1
JR31024 B070l1n 1 Jn31009 Fn9noe 1
JR31025 . _B08013 1 JD31010  E0S00) 1
JR31026 808010 1 Jn3loll Ci4nlx 1
JB310217 B09013 1 Jn3lo013 D27n0s 1
JB31028 A0400) 1 Jn3lole Clanly 1
_JR31lyuee  A02002 1 Jn3lols _ Co20ls 1
JR31030 A03004 1 Jn3lol7 D12002 1
JB131032 810010 1 J031020 . H17n13 2
JR31033 Aospoa ] Jn310za E1501) 1
JB31034 807013 1 JdD31p2) Bl70l1a 2 _
JR3103% Bolola 1 Jn3loz»? B2100a 1
JB31036 _Bololo_ 1. JN31023 ~ D2001s 1
JB31037 B02013 1 Jn31024 D2&énnz )
JB31038 802010 1. . dN3102% . D02007 1
JR31040 803n13 1 Jn31027 E0Snls 1
JB3104] B03010 1 JD31029 D26007 1.
JA31042 B0o4013 1 Jn31o033 Co7003 1
JB831043 804010 1 4031035 D27002 1
JR31044 B0Sn13 1 Jn3lo3r D1200a 1
JB31045 ~ _B0S0lo 1 _JD31040. . F25006 1
JR3l046 A0400s ] JD31043 B2l1o011 1
_JC31001  E12006 1 _.xD31044 ~  B2loln 1 .
JC3100? C03006 1 JN31045 Coénl? 1
_JC31003  _ C0200s JE31001 clgnla 1
Je31007 F23005 1 JE31002 Dolnos 1
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TITLE m-mwMMNQ SHEET NO. REV.
LOGIC BOARD WIRE WRAP (TB304A) 32 A
SIGNAL NAME SIGNAL NAME
OR NUMBER ORIGIN naton  lLedeL OR NUMBER oriGiN  [DESTIZ | 2
IDENTIFICATION IDENTIFICATION
JE31003  A30007 1 JF31014 __ 80SQo2 1
JE31004  E03001 1 JF31015  B04n0s 1
JE31005 _E07011 1 JF31017 _ R0400p 1
JE3l006  D01007 1 JF31018 823004 1
~ JE31007 A2909 1 ~ JF3101l9 802006 1
JE31009 001000 1 JF31020 80100 1
JE31019 A29007 1 JF3l022 Bnlgoz 1
JE31l011 E03009 1 JF31023 B0200> 1
JE3101? E07012 1 JF31024 = E28003 2
JE31013 00l01l) 1 JF310¢2% Bil4nln 1
. JE3101s En4ols 1 _JF3l029  B15003 1 _
JE3101s  D26011 1
JE31017  EQ4001 1
JF31019 D26013 1
_JE31020 _D19%0l2 1 .
JE31021 E04010 1
_ JE31022 002005 1 _
JE31023  Co02013 1
JE31024 clepos 1
JE31025 Do1n03 1
_JE3l0¢s  _A30009 1
JE3l027 E0301s ]
JE31l028 E07008 1
JF31029  C1R007 1
_JE31032  Eo03o0lo 1
JE31033  E07004 1
_JE31034  _C18003 1
JE31035  D26009 1
JE31036 . _A28009 1
JE31037 E0600s 1
JE31040  Dolola 1
JE31041 A28007 1
JE31042 002003 1
JE31043 A27000 1
_JE31044  F200190 1
JF31045 D1701> 1
JF31001 FO30l2 2
JF31002  B0600A 1
JF31002 _F03nls 2
JF31003  E16009 1
_JE31003  _C02008 2
JF31005  B0Sn0e 1
JF31006  F13013 2
JF31007  B26005 1
JF31007 Folnos 2
JF31000  Fzen04 1
JF31009 818013 2
JF310l10  B15007 2
_JF31010 F3001)1 1
JF31011 B0300s 1
JF3l012 _B03g902 1
JF31013  A26003 1
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SECTION 7

PARTS DATA



PARTS DATA

INTRODUCTION

This section provides the information needed
to order field replaceable parts for the
TB304 Field Test Unit.

Information within this section is provided
by representative illustrations and their
companion parts lists. The parts shown on
the illustrations are assigned index numbers.
These numbers cross reference the illustra-
tions to the associated parts lists.

The parts list associated with each illus-
tration is organized in four columns:

® The Index Number column cross references
the applicable entry to the associated
illustration.

e The Part Number column provides the

eight-digit number by which a part may
be ordered.

83319600 C

The Description column provides the part
nomenclature. This column also provides
information on the relationship of parts
and assemblies. This is accomplished by
means of indentation within the column.
An indented item is part of a previous
assembly which is indented to a lesser
degree.

The Notes column is used to show differ-
ences in configuration when more than
one configuration of a machine is
covered in the manual. This is shown by

- identifying a model level (Mod B), by

identifying a machine series code and
change order number (S/C 10 with PE39289),
or by identifying the last two digits

of the eight-digit assembly part number
to which the particular part applies
(Tab 17).
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FIGURE 7-1. FINAL ASSEMBLY, STANDARD PACKAGE
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S| NUMBER PART DESCRIPTION NOTES
1- 77449300 |FIELD TEST UNIT TB304-A
1 17901509 SCREW, THREAD ROLLING, PHILLIPS, 6-32 x 3/8
2 77451400 COVER, POWER SUPPLY
3 17901508 SCREW, THREAD ROLLING, PHILLIPS, 6-32 x 1/4
4 46068603 PLATE, WARNING
5 77451500 HOUSING, FTU
6 94308204 CIRCUIT BREAKER
7 94348701 GUARD, FAN, MINIATURE
8 94348700 FAN, MINIATURE
9 10125803 WASHER, SPRING LOCK, 6-TOOTH
10 }10125105 NUT, HEX, 6-32
11 |92742179 SCREW, PAN HD, PHILLIPS, 6-32 x 1-7/8
12 [92509009 SWITCH, TOGGLE, 2-POSITION
13 |10126401 WASHER, LOCK, EXT 6-TOOTH
14 |10127115 SCREW, PAN HD, 6-32 x 5/8
15 110127113 SCREW, PAN HD, 6-32 x 3/8
16 [92491013 RELIEF, CORD
17 {15012410 BUSHING, SNAP-IN
18 |10126600 PLATE, EQUIP. IDENT.
19 |72959300 LABEL, FIELD CHANGE LOG
20 |10127114 SCREW, PAN HD, 6-32 x 1/2
21 110126103 WASHER, LOCK, INT 6-TOOTH
22 194277421 STRAP, CABLE TIE
23 |10125301 NUT, HEX, 1/4-20
24 |10126404 WASHER, LOCK, EXT TOOTH, 1/4
25 |92674005 MOUNT, VIBRATION
26 |94202502 BUMPER, RUBBER
27 110127154 SCREW, PAN HD, 1/4-20 x 5/8
28 [10127111 SCREW, PAN HD, 6-32 x 1/4
29 194369500 CASE, FIBERGLASS
30 |94370400 SUPPORT, LID, FRICTION PE54023
31 |10125714 SCREW, FH, PHILLIPS, 6-32 x 1/4
32 94060001 CHANNEL, RUBBER, TYPE 1
33 |93643004 CONNECTOR CORNER GUIDE PIN
34 [93643005 CONNECTOR CORNER GUIDE SOCKET
35 93642006 CONNECTOR, JACK SCREW, FEMALE
36 |77453600 I/0 CABLE ASSY
37 93642007 CONNECTOR, JACK SCREW, MALE
38 |10125106 NUT, HEX, 8-32
39 110127123 SCREW, PAN HD, 8-32 x 1/2
40 110125606 WASHER, PLAIN, 8-TOOTH
41 110126402 WASHER, LOCK, EXT 8-TOOTH
42 193041010 STRIP, TERMINAL, BARRIER TYPE
43 193105110 STRIP, MARKER, TYPE A-10 TERM.
44 193047002 JUMPER, BARRIER STRIP
45 194370600 POWER SUPPLY; +5V, 6A
46 94348402 FILTER, R.F.
47 ]94368600 POWER SUPPLY; -5V, 3A
ASSEMBLIES NOT SHOWN
54226509 TYPE HFSV HD ALIGNMENT CARD ASSY TB304 A/B ONLY
77440300 HEAD ALIGNMENT CABLE ASSY TB304 A/B ONLY
83249600 A-CABLE ASSY (I/0)
77453400 B-CABLE ASSY (I/0)
83248700 I/0 BYPASS (BEHIND THE I/0) CABLE ASSY
83248900 ADAPTER CABLE ASSY, A-CABLE, 50-PIN
83249800 ADAPTER CABLE ASSY, A-CABLE, 60-PIN
83254300 ADAPTER CABLE ASSY, B-CABLE
92183001 TEST LEAD, BLACK TB304 A/B ONLY
92183003 TEST LEAD, RED TB304 A/B ONLY
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INDEX

PART

2- FTU
1 94559700 VOLTMETER, PANEL, DC
2 92183003 JACK, BANANA, NYLON, RED
3 92183001 JACK, BANANA, NYLON, BLACK
4 77451201 PANEL, CONTROL
5 10126103 WASHER, LOCK, INT 6-TOOTH
6 10127111 SCREW, PAN HD, 6-32 x 1/4
7 94358800 LATCH, ADJUSTABLE GRIP
8 93114221 STANDOFF, TAPPED POST, HEX, ALUM.
9 774516XX PANEL, LOGIC, WIRE WRAP ASSY
10 |10125105 NUT, HEX, 6-32
11 {94274106 TERMINAL, QUICK CONNECT, TYPE 3
12 | 94370400 SUPPORT, LID, FRICTION PE54023
13 | 76390800 HINGE, IC BOARD
14 | 77451300 BRACKET, BOARD MOUNTING
15 110127113 SCREW, PAN HD, 6-32 x 3/8
16 {95510026 NUT, HEX
17 {17901508 SCREW, THREAD ROLLING, PHILLIPS, 6-32 x 1/4
18 |17901509 SCREW, THREAD ROLLING, PHILLIPS, 6-32 x 3/8
19 |76390700 HINGE, CONTROL PANEL
20 93152009 KNOB, SKIRTED
21 | 92427039 CAPACITOR, ELECTRO; 6.8uF, 35V
22 |51001119 CAPACITOR; 10,000PF, 25Y
23 |93541010 TERMINAL, RING TONGUE INS
24 |10127104 SCREW, PAN HD, 4-40 x 3/8
25 |93564004 WASHER, NYLON
26 110126400 WASHER, LOCK, EXT 4-TOOTH
27 110125103 NUT, HEX, 4-40
28 I/0 CABLE ASSY (SEE FIGURE 7-1)
29 174452111 INTERCONNECT CABLE ASSY
30 | 74452110 INTERCONNECT CABLE ASSY
31 | 74452109 INTERCONNECT CABLE ASSY
32 |74452108 INTERCONNECT CABLE ASSY
33 | 74452107 INTERCONNECT CABLE ASSY
34 |74452106 INTERCONNECT CABLE ASSY
35 | 74452105 INTERCONNECT CABLE ASSY
36 | 74452104 INTERCONNECT CABLE ASSY
37 | 74452103 INTERCONNECT CABLE ASSY
38 | 74452102 INTERCONNECT CABLE ASSY
39 |74452101 INTERCONNECT CABLE ASSY
40 ]74452100 INTERCONNECT CABLE ASSY
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9-1401(1)A

FIGURE 7-3. FINAL ASSEMBLY, RUGGEDIZED PACKAGE
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NS | NUMSER PART DESCRIPTION NOTES
1- 77449300 FIELD TEST UNIT TB304-A
1- 77449301 FIELD TEST UNIT TB304-B
1- 77449302 FIELD TEST UNIT TB304-C

1 17901509 SCREW, THRD ROLLING, PHILLIPS, 6-32 x 3/8
2 83276500 COVER, POWER SUPPLY
3 17901508 SCREW, THRD ROLLING, PHILLIPS, 6-32 x 1/4
4 46068603 PLATE, WARNING
5 10125105 NUT, HEX, MACHINE, 6-32
6 10126103 WASHER, LOCK, INT 6-TOOTH
7 10127113 SCREW, PAN HD, PHILLIPS, 6-32 x 3/8
8 24556501 CONNECTOR
9 94308204 CIRCUIT BREAKER
10 | 94348701 GUARD, FAN, MINIATURE
11 | 94348700 FAN, MINIATURE
12 | 10125803 WASHER, SPRING LOCK, 6-TOOTH
13 ] 92742179 SCREW, PAN HD, PHILLIPS, 6-32 x 1 7/8
14 | 94202502 BUMPER, RUBBER
15 | 10125301 NUT, HEX, 1/4-20
16 | 10126404 WASHER, LOCK, EXT TOOTH, 1/4
17 | 94047086 WASHER, SPECIAL
18 | 10127351 SCREW, PAN HD, SLOT, 1/4-20 x 7/8
19 | 10126600 PLATE, EQUIP IDENT
20 | 72959300 LABEL, FIELD CHANGE LOG
21 | 10127114 SCREW, PAN HD, PHILLIPS, 6-32 x 1/2
22 | 95510026 NUT, HEX, MACH, 6-32
23 | 94277421 STRAP, CABLE TIE
24 | 10127154 SCREW, PAN HD, PHILLIPS, 1/4-20 x 5/8
25 | 92674005 MOUNT, VIBRATION
26 10127111 SCREW, PAN HD, PHILLIPS, 6-32 x 1/4
27 | 83271800 CASE, FIBERGLASS
b | 28 |94370400 SUPPORT, LID, FRICTION PE54023
29 | 10125714 SCREW, FLT HD, CROSS-RECESSED, 6-32 x 3/8
30 | 93570009 RECEPTACLE
31 | 93643004 CONNECTOR, CORNER GUIDE PIN
32 | 93643005 CONNECTOR, CORNER GUIDE SOCKET
33 | 93642006 CONNECTOR, JACK-SCREW, MALE
34 | 77453600 1/0 CABLE ASSY
35 | 93642007 CONNECTOR, JACK-SCREW, FEMALE
36 | 10125106 NUT, HEX, MACH, 8-32
37 | 10127123 SCREW, PAN HD, PHILLIPS, 8-32 x 1/2
38 | 10125606 WASHER, PLAIN, 8-TOOTH
39 | 10126402 WASHER, LOCK, EXT 8-TOOTH
40 | 93041010 STRIP, TERMINAL, BARRIER TYPE
41 | 93105110 MARKER STRIP, TYPE A-16 TERM
42 | 77452100 INTERCONNECTOR, CABLE ASSY
43 | 94370600 POWER SUPPLY, 5V, 6A
' 44 94348402 FILTER, R.F. SC 06 AND BELOW
44 | 94348403 FILTER, R.F. SC 07 AND ABOVE
45 | 94368600 POWER SUPPLY, 5V, 3A
46 | 83271300 PLATE, BACK-UP
47 | 92509009 SWITCH, TOGGLE
48 15012410 BUSHING, SNAP-IN
49 |10126401 WASHER, LOCK, EXT 6-TOOTH
50 | 10127115 SCREW, PAN HD, PHILLIPS, 6-32 x 5/8
51 |83271500 COVER, CABLE
52 | 93994000 RIVET
53 | 94060001 CHANNEL, RUBBER, TYPE 1
54 |[93573005 STUD ASSY
55 |[93988000 WASHER, RETAINING
56 |[77459900 HOUSING, FTU SC 06 AND BELOW
I 56 | 47455600 HOUSING, FTU SC 07 AND ABOVE
FOR ASSEMBLIES NOT SHOWN,
SEE PAGE 7-3.
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RUGGEDIZED PACKAGE

CONTROL PANEL,

FIGURE 7-4.
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INDEX PART
NO. NUMBER

PART DESCRIPTION

NOTES

83276300
92183003
94359700
77459800
10125105
10126103
92748160
92183001
93152009
10 83276200
11 17901509
12 10127113
13 17901508
14 95510026
15 83276900
16 76390800
17 94370400
18 10125105
19 94274106
20 774516XX
21 10127111
22 93114221
23 77452111
24 77452110
25 77452109
26 77452108
27 77452107
28 77452106
29 77452105
30 77452104
31 77452103
32 77452102
33 77452101
34 77453600
35 77452100
36 93541010
37 10127104
38 93564004
39 10126400
40 10125103
41 92427039
42 51001119

Lo W

CONTROL PANEL, FTU

JACK, BANANA, NYLON, RED

VOLTMETER, PANEL, D.C,

COVER, NULL METER

NUT, HEX, MACH, 6-32

WASHER, LOCK, INT 6-TOOTH

SCREW, PAN HD, PHILLIPS, 6-32 x 5/16
JACK, BANANA, NYLON, BLACK

KNOB, SKIRTED

HINGE, CONTROL PANEL

SCREW, THRD ROLLING, PHILLIPS, 6-32 x 3/8
SCREW, PAN HD, PHILLIPS, 6-32 x 3/8
SCREW, THRD ROLLING, PHILLIPS, 6-32 x 1/4
NUT, HEX, MACH, 6-32

BRACKET, BOARD MOUNTING

HINGE, IC BOARD

SUPPORT, LID, FRICTION

NUT, HEX, MACH, 8-32

TERM., QUICK-CONNECT, TYPE 3

PANEL, LOGIC, WIRE WRAP ASSY

SCREW, PAN HD, PHILLIPS, 6-32 x 1/4
STANDOFF, TAPPED POST, HEX, ALUM.
INTERCONNECT CABLE ASSY
INTERCONNECT CABLE ASSY
INTERCONNECT CABLE ASSY
INTERCONNECT CABLE ASSY
INTERCONNECT CABLE ASSY
INTERCONNECT CABLE ASSY
INTERCONNECT CABLE ASSY
INTERCONNECT CABLE ASSY
INTERCONNECT CABLE ASSY
INTERCONNECT CABLE ASSY
INTERCONNECT CABLE ASSY

I/0 CABLE ASSY (SEE FIGURE 7-3)
INTERCONNECT CABLE ASSY

TERM., RING TONGUE, INSULATED
SCREW, PAN HD, PHILLIPS, 4-40 x 3/8
WASHER, NYLON

WASHER, LOCK, EXT 4-TOOTH

NUT, HEX, MACH, 4-40

CAPACITOR, ELECTRO, 55 V, 6.8 uF
CAP, NON-ELECTRO, 25 V, 10 000 pF

TB304 A/B ONLY
TB304 A/B ONLY
TB304 C ONLY

TB304 A/B ONLY

PE54023
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FIGURE 7-5, COMPONENT ASSEMBLY, 5VKN
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INDEX

PART

3- FTU

77449800 TYPE 5VKN COMPONENT ASSY
1 77449700 TYPE 5VKN BOARD, BLANK
2 94367113 L.E.D. LENS, DIFFUSED
3 94363100 STANDOFF, THREADED, SWAGED
4 95644206 BUSHING, INSULATING
5 94390300 CONDUCTOR, NON-INSULATED
6 94263900 SWITCH, TOGGLE, 3-POSITION: LOCKING UP/

DOWN, CENTER OFF QTY: 3
7 94263903 SWITCH, TOGGLE, 3-POS MOMENTARY, CENTER OFF QTY: 2
8 92512153 RESISTOR, 1/4 W, 100 OHMS QTY: 27 (SEE NOTE 1)
9 92512258 RESISTOR, 1/4 W, 3.9K OHMS QTY: 36 (SEE NOTE 1)
10 (92512158 RESISTOR, 1/4 W, 1K OHMS QTY: 2 (SEE NOTE 1)
11 194260300 SOCKET, IC, 14-PIN
12 193640022 STUD, SELF-CLINCHING
13 94263904 SWITCH, TOGGLE, 3-POS: LOCKING UP,
MOMENTARY DOWN, CENTER OFF

14 194263901 SWITCH, TOGGLE, SPDT QTY: 43 (SEE NOTE 2)
15 }94370801 SWITCH, ROTARY, 10-POSITION QTY: 3
16 |10125103 NUT, HEX, MACHINE, 4-40

1.

2.

NOTES

TO REPLACE RESISTORS (INDEX NO'S 8,9,10),
SEE CR301 THROUGH CR305 IN DIAGRAMS
SECTION FOR RESISTANCE VALUE AND R-NUMBER,
THEN REFER TO FIGURE 7-5 FOR LOCATION.

ALL TOGGLE SWITCHES NOT IDENTIFIED BY
INDEX NUMBERS ARE INDEX NO. 14.

83319600 C
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