&P Seagate

FIELD TEST UNIT TB216

GENERAL DESCRIPTION
OPERATION

THEORY OF OPERATION
MAINTENANCE

DIAGRAMS
WIRE LISTS

PARTS DATA

HARDWARE MAINTENANCE MANUAL 83323370-L



REVISION RECORD

e

REVISION LETTERS I,
AND X ARE NOT USED.

©1978,79,80,81,82,83,84,85,90
By Seagate Technology,
Printed in the United States

ii

|
REVISION | DESCRIPTION
|
0l | Preliminary manual released.
(11-21-78) |
02 | Preliminary manual revised with technical
(02-12-79) | changes.
A | Manual released with ECOs 55123 and 55224.
(03-27-79) |
B | Manual updated with ECOs 54243, 54272A, plus
(05-07-80) | additional technical and editorial changes.
C | Manual updated with ECOs 54256 and 54290 plus
(08-22-80) | technical and editorial changes. This edition
| obsoletes all previous editions.
D | Add Appendix A.
(12-08-80) |
E | Manual updated with ECO/FCO 54327. Appendix A
(04-01-81) | deleted. Technical and editorial changes. This
| edition obsoletes all previous editions.
F | Manual updated with ECOs 54344, 54343B, plus
(11-04-81) | additional technical and editorial changes.
G | Manual updated with ECO 10034A. Technical and
(11-05-82) | editorial changes.
H | Manual updated with technical changes.
(11-11-83) |
J | Manual updated with Class I ECO DJ10126, Class
(01-03-85) | II ECOs DJ10114, 10119, 10138 and Technical
| changes. Added Important Safety Information
| and Precautions.
K | Manual updated with Class I ECO DJ10127, Class
(03-14-85) | II ECO DJ10l131 and Technical changes. Documen-
| ted 15 MHz FTUs, TB216-C,D.
L | Technical and editorial changes.
(02-12-90) |
I
|
|
|
|

o0, Q

manual to:
Seagate Technology, Inc.
Technical Publication Dept.
12701 Whitewater Drive

Inc. Minnetonka, MN 55343

of America of this manual.

I
I
I
I
I
I
I
|
I
I
I
|
I
I
|
I
I
I
I
I
I
|
|
I
|
I
I
|
I
|
I
I
I
I
I
|
|
I
|

Address comments concerning this

or use Comment Sheet in the back

83323370 L



MANUAL TO EQUIPMENT LEVEL CORRELATION

S A —

This manual reflects the equipment configurations listed below.

EXPLANATION: Locate the equipment type and series code number,
as shown on the equipment FCO log, in the list below. Immedi-
ately to the right of the series code number is an FCO number
If that number and all of the numbers underneath it match all
of the numbers on the equipment FCO log, then this manual ac-
curately reflects the equipment.

EQUIPMENT SERIES WITH COMMENTS
TYPE CODE FCOs
TB216 14 None
‘ 15 None

16 None
17 None
18 None
19 None
20 None
21 None
22 None
23 None
24 None
25 None
26 54327
27-37 None

38

83323370 J » iii






LIST OF EFFECTIVE PAGES

[ )

Sheet 1 of 4

New features, as well as changes, deletions,
and additions to information in this manual are
indicated by bars in the margins or by a dot
near the page number if the entire page 1is
affected. A bar by the page number indicates
pagination rather than content has changed.

PAGE REV PAGE REV
Cover - 2-2.1 K
Blank - Blank -
Title P - 2-3 - K
ii L 2-4 C
iii J 2-5 C
Blank - 2-6 C
v L 2-7 C
vi L 2-8 E
vii K 2-9 C
viii K 2-10 C
ix L 2-11 C
Blank - 2-12 H
xi J 2-13 E
xii K 2-14 H
xiii C 2-15 F
xiv G 2-16 F
Xv G 2-17 J
xvi G 2-18 G
xvii J 2-19 E
Blank - 2-20 F
xix J 2-21 F
XX J 2-22 E
S-1 Div - 2-23 E
Blank - 2-24 E
1-1 L 2-25 K
1-2 C 2-26 E
1-3 o 2-27 G
1l-4 F 2-28 G
1-5 F 2-29 H
1-6 C 2-30 H
S-2 Div - 2-31 E
Blank - 2-32 E
2-1 F 2-33 C
N 2-2 C 2-34 E

83323370 L B v



LIST OF EFFECTIVE PAGES (Contd)

Sheet 2 of 4

PAGE REV PAGE REV
2-35% H 2-72 E
2-36 E 2-73 E
2-37 K 2-74 H
2-38 L 2-75% E
2-38.1 K 2-76 E
2-38.2 K 2-77 E
2-39 K 2-78 E
2~-40 L 2-79 E
2-41 K Blank -
2-42 K $-3 Div -
2-43 E Blank -
2-44 E 3-1 C
2-45 E 3-2 C
2-46 F 3-3 C
2-47 E 3-4 K
2-48 G 3-5 K
2-49 E 3-6 C
2-50 E S-4 Div -
2-51 E Blank -
2-52 E 4-1 C
2-53 E 4-2 L
2-54 E 4-3 H
2-5% E 4-4 G
2-56 F 4-5 K
2-56.1 F 4-6 L
Blank - 4-7 K
2-57 E 4-8 G
2-58 E 4-9 H
2-59 E 4-10 K
2-60 E 4-11 G
2-61 E 4-12 G
2-62 E 4-13 G
2-63 F 4-14 G
2-64 E 4-15% G
2-65 G Blank -
2-66 G S-5 Div -
2-67 G Blank -
2-68 G 5-1 C
2-69 H 5-2 C
2-70 E 5-3 C
2-71 E 5-4 ()

vi 83323370 L



LIST OF EFFECTIVE PAGES (Contd)

S S —

Sheet 3 of 4

PAGE REV PAGE REV
5-5 C 5-37 C
5-6 C 5-38 C
5-7 C 5-39 C
Blank - 5-40 C
5-9 G 5-41 C
5-10 G 5-42 C
5-11 C 5-43 C
5-12 C 5-44 C
5-13 C 5-45 C
Blank - Blank -
5-15 C 5-47 H
$-16 C 5-48 C
5-17 E 5-49 C
5-18 C 5-50 C
5-19 C 5-51 H
5-20 C 5-52 C
5-21 C 5-53 C
5-22 C 5~-54 C
5-23 C 5-55 F
5-24 C 5-56 F
5-25 G $-57 C
5-26 C Blank -
5-27 C 5-58 Cc
5-28 C 5-59 K
5-29 C 5-60 J
5-30 C 5-61 K
5-31 C 5-62 C
5-32 C 5-63 C
5-33 C 5-64 C
Blank - 5-65 E
5-34.1 J 5-66 C
5-34.2 J 5-67 C
5-34.3 G Blank -
5-34.4 J 5-69 C
5-34.5 J 5-70 c
5~34.6 J 5-71 c
5-34.7 G Blank -
5-34.8 J 5-73 C
5-34.9 G 5-74 C
Blank - 5-75% C
5-35 C 5-76 C
5-36 C 5-77 C

783323370 K vii



LIST OF EFFECTIVE PAGES (Contd)

Sheet 4 of 4

PAGE REV PAGE REV
Blank - Blank -
5-79 C 7-5 G
5-80 C 7-6 G
5-81 C 7-7 K
Blank - Blank -
5-83 E 7-9 K
5-84 C 7-10 G
5-85 C 7-11 G
5-86 C Blank -
5-87 E 7-13 G
5-88 C 7-14 C
5-89 C 7-15 C
5-90 C 7-16 J
5-91 C 7-17 J
5-92 C 7-18 F
5-93 J 7-19 F
5-94 J 7-20 C
5-95 F 7-21 G
5-96 F Blank -
S-6 Div - S-7B Div -
Blank - Blank -
6-1 E 7-23 H
6-2 E 7-24 H
6-3 E 7-25 G
6-4 B 7-26 G
6-5 B S-7C Div -
6-6 B Blank -
6-7 B 7-27 G
5-7 - Blank -
Blank - 7-29 K
7-1 C 7-30 K
Blank - Cmt Sht -
S-7A Div - Rtn Env -
Blank - Blank -
7-3 E Cover -

viii 83323370 K



PREFACE

_—

INTRODUCTION

This manual is prepared for customer engineering and provides
general description, operation theory of operation, mainte-
nance, diagrams wire lists and parts data for the Seagate TB216
Field Test Unit (FTU).

It is assumed that customer engineering is familiar with the
computer system, drive controller, and the drive logic, as well
as system programming techniques for executing I/0 operations,
including sequencing I1/0 commands and routing signal between
the drive and controller.

Thig manual is divided into seven sections as follows:
General Description. Contains the physical des-

cription and functional specifications for the
FTU.

Section 1

Section 2 - Operation - Provides installation information, a
description of the front panel controls, indica-
tors, and test points, procedures for operating
the FTU in all modes, and descriptions of codes
used with the FTU.

Section 3 - Theory of Operation. Explains the functioning of
the tester as a microprocessor-based tester.

Section 4 - Maintenance. Contains procedures and required
tools to maintain the FTU and information for
handling electrostatic sensitive devices.

Section 5 - Diagrams. Contains logic diagrams, both internal
and I/0 cabling diagrams, and a schematic diagram
of the power supply.

Section 6 - Wire Lists. Contains a double-ended listing of
all wiring on the logic backpanel.

Section 7 - Parts Data. Contains an exploded view of the FTU
and a spare parts list.
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IMPORTANT SAFETY INFORMATION AND PRECAUTIONS

Proper safety and repair is important to the safe, reliable op-
eration of this unit. Service should be done by qualified per-
sonnel only. This maintenance manual describes procedures rec-
ommended by the manufacturer as effective methods of servicing
the unit. some of these procedures require the use of spe-
cially designed tools. For proper maintenance and safety,
these specially designed tools should be used as recommended.

The procedures in this maintenance manual and 1labels on the
unit contain warnings and cautions which must be carefully read
and observed in order to minimize or eliminate the risk of per-
sonal injury. The warnings point out conditions or practices
that are potentially hazardous to maintenance personnel. The
cautions point out practices which, if disregarded, could dam-
age the unit and make it unsafe for use.

For the safety of maintenance and operating personnel, the fol-
lowing precautions must be observed:

. Perform all maintenance in accordance with the procedures
given in this manual.

. Read and observe all cautions and warnings provided 1in
the procedures and labeled on the unit.

o Use the special tools called out in the maintenance pro-
cedures.

. Observe sound safety practices when performing mainte-
nance.

. Use caution when troubleshooting a unit that has voltages
present. Remove power from unit before servicing or re-
placing components.

. Wear safety glasses when servicing units.

. Wear safety shoes when removing or replacing heavy com-
ponents.

It is also important to understand that these warnings and cau-
tions are not exhaustive. The manufacturer could not possibly
know, evaluate and advise maintenance personnel of all conceiv-
able ways in which maintenance might be performed or the possi-
ble risk of each maintenance technique. Consequently., the man-
ufacturer has not completed any such broad evaluation. Thus,
any persons who use any non-approved maintenance procedure or
tool must first satisfy themselves that neither their safety
nor the unit performance will be jeopardized by the maintenance
techniques they select.
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SH Sheet
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GENERAL DESCRIPTION , 1

e ——

INTRODUCTION

The Seagate TB21l6 Field Test Unit (FTU) is a portable self
contained (microprocessor 6800 based) unit housed in a
suitcase-type carrying case (see figure 1-1). The FTU contains
a front panel assembly, power supply, logic chassis assembly,
power cable, I/0 cables, and the head alignment adapter for CMD
and SMD. The front panel assembly contains a hexadecimal key-
board, various switches, indicators, and test points. The FTU
simulates off 1line input/output control functions of a disk
storage controller and 1is wused in maintaining the storage
Module Drive (SMD), Mini-Modules Drive (MMD), Cartridge Module
Drive (CMD), 1 X Fixed Module Drive (FMD) Lark Drive (LMD),
Fixed Storage Drive (FSD), Removable Storage Drive (RSD),
Expanded Module Drive (XMD), and Eight-Inch Module Drive (EMD).

SPECIFICATIONS

Specifications for the FTU are provided in table 1-1.

FUNCTIONAL DESCRIPTION

The FTU provides seven access modes, six read/write modes, and
three modes for determining head selection.

ACCESS MODE

In access modes (seeks), the moveable heads in the drive are
positioned over a particular cylinder on the disk pack.

Direct Seek

The drive under test performs a single seek to the cylinder
number selected by the operator.

Direct Continuous

The drive performs seeks between cylinder zero and the cylinder
number selected by the operator.
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Sequential Forward

Starting at cylinder zero, the drive performs sequentially in-
creasing seeks at cylinder intervals selected by the operator.
After seeking the last track, it will return to cylinder zero
and repeat the operation. ’

Sequential Reverse

Starting at the maximum cylinder, the drive performs sequen-
tially decreasing seeks at cylinder intervals selected by the
operator. After seeking cylinder. zero, it returns to the maxi-
mum cylinder and repeats the operation.

Sequential Forward/Reverse

Starting at cylinder zero, the drive performs sequentially in-
creasing seeks up to the maximum cylinder followed by sequen-
tially decreasing seeks down to cylinder zero. The seeks are
in increments selected by the operator.

Random Seek

The drive seeks cylinder addresses generated randomly by the
microprocessor.

X - N Seek

The drive seeks from each cylinder to every higher numbered
cylinder and back, thus performing all possible seeks.

READ/WRITE MODES

The FTU generates serial NRZ or MFM write data at a rate
determined by the servo clock signal transmitted from the unit
under test. When a repeated access mode 1is selected, a
read/write operation in completed at the selected cylinder.
Then a seek is initiated to the next cylinder address (as
determined by the access mode) and the read/write operation
repeated. This seek - read/write sequencing continues until
the end of test or until the STOP key is pressed. For direct
seeks, the read/write operation continues at the selected cyl-
inder (depending upon the head select mode) until the STOP key
is pressed.
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Figure 1-1. TB216 Field Test Unit (FTU)
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TABLE 1-1. TB216 SPECIFICATIONS

Characteristic Condition Specification
Size LxW=xH 457 x 330 x 223 mm (18.0 x
13.0 x 8.75 in)
Weight 15.9 kg (35 1lbs)
Temperature Operating 15°C to 32°C (59°F to 90°F)
Gradient 6.7°C (1l2°F) per hour
(rise per hour)
Non-Operating -40.4°C to 70°C (-40°F to
158°F)
Relative Humid- Operating 20% to 80%
ity (no conden-
sation)
Non-Operating 5% to 95%
Altitude Operating -305 to 2000 m (-1000 to
6500 ft)
Non-Operating -305 to 4572 m (-1000 to
15 000 ft)
Input Power* 60 Hz, single 100 (+7, -10) V ac at 2.2

A, max.

120 (+7, -16) V ac at 1.8
A, max. **

200 (+20, =-20) VvV ac at 1.1
A, max.

240 (+17, -27) V ac at 0.9
A, max.

50 Hz, single 100 (+7, -10) V ac at 2.2
A, max.

Table Continued on Next Page
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TABLE 1-1. TB216 SPECIFICATIONS (Contd)

Characteristic Condition Specification

120 (+8, -18) V ac at 1.8
A, max,

200 (+20, -20) V ac at 1.1
A, max.

220 (+15, -22) Vv ac at 1.0
A, max

- 240 (+17, -24) V ac at 0.9
A, max

*Conversion is made on terminal board in power supply.
**Unit shipped with CSA listing at this rating any other com-
bination not tested or listed by CSA.

The mode of head selection chosen determines the number of
tracks read or written during each read/write operation. For
manual head selection, the FTU reads or writes only the track
under the head selected. For sequential head selection, the
FTU sequences the heads to read or write each track in the cyl-
inder. When the highest-numbered head has been exercised, the
drive seeks to another cylinder (except in direct seek) and re-
peats the read/write operation at the new cylinder, starting
with head =zero. For random head selection, the FTU randomly
selects one head per cylinder for its read/write operation.

The same options are available for record selection. In the
manual record mode, one manually selected record is written or
read for each selected track. In sequential record mode, the

same operation takes place once per track on randomly chosen
record.

Write Format

The FTU writes each selected track with the appropriate track
address and a repetitive 16-bit data pattern that has been en-
tered on the FTU keyboard. The FTU also provides a means for
indicating a defective track when using the write format mode.

83323370 F 1-5




Write/Read Format

The FTU commands the drive to alternate between writing the ap-
propriate track address and repetitive data pattern and reading
them back on each selected track.

Write

After the track address has been read and verified, the FTU
writes each selected track with a repetitive 16-bit data pat-
tern that has been entered on the FTU keyboard. On drives that
transmit MFM read data to the FTU, the address is not read.

Read

The PFTU commands the drive to read data from each selected
track after the track address has been read and verified. On
drives that transmit MFM read data to the FTU, the address is
not read.

Write /Read

The FTU commands the drive to alternate between writing a re-

petitive data pattern and then reading it on each selected
track.

Access Only

The FTU does not command a read or write operation after each
track is accessed.
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OPERATION 2

———

INTRODUCTION

This section is divided into two parts. The first provides
general descriptive background information pertinent to the FTU
and its interface with the drive. The second contains proce-
dures for operating the FTU when servicing the drive. Refer to

the individual drive manual for information concerning the
drive during these operations:

GENERAL OPERATING INFORMATION
GENERAL

The general operating information consists of a variety of top-
ics the operator should be familiar with prior to using the
FTU. Topics included are:

® Operating voltage selection

® Description of I/O cables - their configuration, indenti-
fication, and hook-up.

) Functions of FTU front panel controls and indicators.
° FTU front panel, test points, and jacks.

) Data entry switch loading parameters.

OPERATING VOLTAGE SELECTION

The FTU operating voltage (input power) is set, at the factory,
to 120 Vv ac, 60 Hz. Additional input power capabilities of
100, 200, 220, 240, V ac, 50/60 Hz and 120 V ac, 50 Hz require
internal modification as follows:

1. Open FTU, raise front panel, and secure into place.

2. Remove transformer terminal block cover exposing terminal
strip (see figure 2-1).
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3. Modify FTU for input power of 100 V ac, 50/60 Hz by pro-
ceeding as follows:

a. Reposition wires on terminal board TBl1 for 100 V ac
(see figure 2-2).

b. Reinstall terminal block cover and lower front panel
assembly.

¢. Remove UL and CSA certification labels.

d. Mark up the power conversion label and affix next to
the equipment configuration label.

4. Modify FTU for 120 V, 50 HZ input power by removing UL
and CSA rating 1labels. Also, mark up the power conver-
sion label and affix next to the equipment configuration
label. :

5. Modify FTU for 200, 220 and 240 V, 50/60 HZ input power
by proceeding as follows:

a. Obtain appropriate cord plug.

b. Remove molded plug by cutting cord close to plug and
stripping back wires.

¢. Connect replacement plug as follows:

¢ Black wire (phase 1) to brass colored terminal.
e White wire (phase 2) to silver colored terminal.
e Green wire (chassis ground) to ground terminal.
d. Reposition wires on terminal board TBl1 for desired
input power (see figure 2-2).

e. Remove bracket mounting holding power receptacle.
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f. Disconnect green/yellow ground wire, white wire, and
black wire from power receptacle. Remove power
receptacle from bracket.

g. Obtain dual rating power receptacle PN 24556501 from
supplementary supply items and install this receptacle
in bracket.

h. Connect replacement receptacle as follows:

e Black wire (phase 1) to terminal X.
e White wire (phase 2) to terminal Y.
e Green/yellow wire (chassis ground) to middle
terminal W.
j. Re-install bracket mounting in the tester.

k. Remove old power connector on power cord assembly
83271600.

1. Obtain dual rating power connector PN 24514300 from
supplementary supply items and install connector as
follows:

e Black wire (phase 1) to pin X.
e White wire (phase 2) to pin Y.
e Green wire (chassis ground) to pin W.

m. Remove UL and CSA certification labels.

n. Re-install terminal block cover and lower front panel
assembly. '

0. Mark up the power conversion label and affix next to
the equipment configuration label.

6. Check FTU operating voltage and adjust if necessary per

Power Supply Adjustments procedure in the maintenance
section of this manual.
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I/O CABLES

The cable configuration, that interfaces the FTU with the
drive, varies with the type of drive being serviced. Cable in-
formation in this section includes: a listing of the different
cable configurations (see table 2-1), identification of the in-
dividual cables and adapters within the configurations (see
figure 2-3), and illustrations showing how the individual
cables and adapters are interconnected (see figure 2-4). For
signal information on the cables and adapters, refer to the Di-
agram section of this manual. For information on installing
cables and teminators, into the drive, refer to the applicable
drive manual.

TABLE 2-1. I/0O CABLE CONFIGURATIONS

" Drive CABLE USED

26 Pin I/O Cable Assembly B5
50 Pin I/0O Cable Assembly-A2
75-Pin Mux 10 Pin I/0 Cable Assembly-A4
75 Pin Adapter Cable Assembly-Al0
34 Pin Adapter Cable Assembly-B7

50 Pin I/0 Cable Assembly-A2
10 Pin I/0 Cable Assembly-A4
75 Pin std 75 Pin Adapter Cable Assembly-Aé6
34 Pin Adapter Cable Assembly-B3
26 Pin I/0 Cable Assembly B5

50 Pin 50 Pin I/O Cable Assembly-A2
I/0 Cable 26 Pin I/0 Cable Assembly-B5
60 Pin 50 Pin I/0 Cable Assembly-A2
I/0 Cable 10 Pin I/0O Cable Assembly-A4
60 Pin Adapter Cable Assembly-A8
Std and Mux 26 Pin 1/0 Cable Assembly-B5

83323370 C 2-5



//A2P2

T~p3
/—A2p203 A2p202-"
50 PIN I/0 CABLE
26 PIN 1/0 ASSY A2
CABLE ASSY B5
A4P1;£3§$
A2P201~__

10 PIN I/0 CABLE
ASSY A4

A2J3

>

A22
€§;21———A2J1
34 PIN ADAPTER CABLE 75 PIN ADAPTER CABLE
ASSY (MUX) B7 ASSY (MUX) A10

TEST LEADS (2)
(1 RED AND 1 BLACK) 9H344-1

Figure 2-3. Cable Identification (Sheet 1)
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A2J3 >

N p

%

34 PIN ADAPTER CABLE
ASSY (STD) B3

75 PIN ADAPTER CABLE
ASSY (STD) A6

A2J2 /
P104_
A2J1——’*"§§§> N

60 PIN ADAPTER
CABLE ASSY A8

P2
HEAD ALIGNMENT
CABLE ASSY P8~—__
~pg/p2
|
N1
CMD HEAD ALIGNMENT
CABLE ASSY (2)
P1
> 9H344-2
Figure 2-3. Cable Identification (Sheet 2)
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NOTE:

ORIENTAT]ON
MARKS

75 PIN MUX

TB216-A LOGIC
CHASSIS ASSY

A2P202

75 PIN STD

TB216-A LOGIC
CHASSIS ASSY

RED ORIENTATION MARKINGS DENOTES PIN 1, 9H345-1A
WHEN INSTALLING CABLES INTO DRIVE.

RED ORIENTATION MARKINGS ARE TO THE
RIGHT, WHEN FACING FTU AND INSTALLING
CABLES.

Figure 2-4, I/0 Cable Hook-Up (Sheet 1)
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\\

A2P202

50 PIN STD/MUX

TB 216-A LOGIC
CHASSIS ASSY

obbdd
oddd o

NOTES:
/I SEE NOTE ON SHEET 1.

A2P202

A2P203
60 PIN STD/MUX

o SN0
, Oo 4 '
TB216-A LOGIC : "’¢ﬂ’
CHASSIS ASSY =3 9H345-2

|

Figure 2-4., 1I/O Cable Hook-Up (Sheet 2)
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CONTROLS AND INDICATORS

Table 2-2 contains functional descriptions of the controls and
indicators located on the front panel of the FTU. The purpose
of each switch is given in general terms. Following that is a
list of switch positions in the left-hand column; the drive
and/or FTU operation corresponding to this switch setting is
described in the right-hand column. Keyboard keys are 1listed
on the left with a result of pressing them given to the right.
Finally, the LED indicators are listed along with a description
of the condition lighting them.

The only control not located on the front panel is the circuit

breaker; this is mounted on the power supply module and is used
to turn the FTU on and off.

TABLE 2-2. CONTROLS AND INDICATORS

Control/Indicator ‘ Function
—_——————————————o—x

DATA ENTRY This is a rotary switch that is set to
switch different positions to allow specific

kinds of information to be entered into
the FTU memory through the keyboard.
This information can be entered in ei-
ther hexadecimal, decimal, or binary
code unless only one of these codes 1is
specified. Also, each switch position
allows display (on the top row of 16
LEDs) of data previously entered in
that segment of the FTU memory. A de-
scription of each switch position fol-
lows.

DEVICE TYPE A four-character code 1is loaded into
the FTU memory. This code programs the
FTU to exercise a specific type of
drive.

Table Continued on Next Page
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TABLE 2-2. CONTROLS AND INDICATORS (Contd)

Control/Indicator Function

UNIT NUMBER The logical address of the drive being
tested, determined automatically by the
FTU, is displayed on row 1 LEDs. May
be reset, to any unit number.

DESTINATION The track destination for a direct seek]
is loaded into the FTU memory in the!
direct seek and direct continuous

modes. The entry is made 1in decimalj
form. -
HEAD With the HEAD toggle switch in the MAN

position, a specific moveable head ad-
dress 1is selected. The entry 1is made
in decimal form. High order byte dis-
plays bus-in for manual multiplex tag.

RECORD A specific record address 1is 1loaded,
provided that the RECORD toggle switch
is in the MAN position. The entry is
made in decimal form.

FIXED HEADS The number of fixed heads is loaded (in
decimal), and the microprocessor is
setup for fixed head access.

DATA PATTERN A sixteen-bit data pattern 1is entered
(in hexadecimal) 1into the FTU memory.
In write operations, this data pattern
is repeated throughout the data field.

Table Continued on Next Page
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TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

STATUS BYTES

SEEK INCREMENT

MPU ADDRESS

Up to sixteen different status words
are displayed on row 1 LEDs. The four
least significant bits of row 2 LEDs
indicate the code of the status word
which has been entered on the keyboard
and is being displayed. 512 memory lo-
cations may be displayed by pressing
CLR ENT key and entering an address.
It also allows entry of error bypass
bit in status, byte F. Refer to table
2-11,

In sequential access modes, the FTU is
programmed to command seeks to every
nth cylinder after the number "n" has
been entered (in decimal) on the key-
board. For example, if three is en-
tered, the drive will seek every third
cylinder. With no entry, the seek in-
crement is one, and no cylinders are
skipped in the sequence.

A valid MPU address can be entered via
the keyboard and displayed on row 2
LEDS. When the LOAD key 1is pressed,
the address 1is transferred to row .1
LEDs and the data at this address 1is
then displayed in the right 8 bits in
row 2 LEDs. This operation is for use
only by an operator who 1is extremely
knowledgeable in the microprocessor
machine language.

‘Table Continued on Next Page
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TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

MPU DATA

For a given MPU address, new data can
be entered on the keyboard and 1loaded
by pressing the LOAD Kkey. Row 2 LEDs
display the new data in the left eight
bits and the contents of the next ad-
dress in the right eight bits. The ad-
dress on row 1 LEDs is incremented by
one. This operation is for use only by
an operator who is extremely knowledge-
able in the microprocessor machine lan-
guage.

Used to enter valid write protect code
(code 5754) prior to commanding drive
to write on C.E. Cylinder (innermost,
highest number) cylinder only. If code
is not entered the WT PROT LED will
flash.

Ordinarily, the number of sectors used
by the drive 1is automatically calcu-
lated by the FTU. In this position,
the FTU can be programmed to operate on
a different sector count.

A maximum data length, other than that
calculated by the FTU, 1is loaded into
the FTU memory.

Used to enable writing on any cylinder
other than track 256 (FTU prevents
writing on track 256). With switch at
position E, enter, via keyboard, a
hexadecimal non-zero number (1-F) into
lower byte (row 1 LEDs 0-7) while pre-
serving the number of 1logical records
displayed in hexadecimal, in upper byte
(row 1 LEDs 8-F). Note that pressing
SEL DRV key destroys any information
entered with DATA ENTRY switch at po-
sition E.

Table Continued on Next Page
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TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

F

RD/WRT SELECT
switch

WRT FORMAT

WRT/RD FORMAT

WRITE

READ

WRT/RD

Displays maximum cylinder number in
hexadecimal, which can be altered.

This is a rotary switch which determines
the operation performed by the drive
after each track has been accessed. A
description of each switch position
follows.

The address and data pattern is written
on the selected track.

The drive alternates between writing
the address and data pattern and then
reading them back on a selected track.

The data pattern is written on a selec-
ted track after the address has been
read and verified. On drives that
transmit MFM read data to the FTU, the

-address is not read. Positioning

RD/WRT SELECT switch to a write posi-
tion will not allow write operation if:

1. WRITE PROT/OFF switch is set to OFF.

2. The FTU write protect 1is overridden
by rotating DATA ENTRY switch to B
position and code 5754 1is entered
manually.

The data pattern is read from a selec-
ted track after the address has been
read and verified. On drives that
transmit MFM read data to the FTU, the
address is not read.

Alternately, the data pattern is writ-
ten and then read on a selected track.

Table Continued on Next Page
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TABLE 2-2. CONTROLS AND INDICATORS (Contd)
Control/Indicator Function
ALIGNMENT In head alignment procedures, the off-

ACCESS ONLY

A-F

set of a selected head is displayed in
coded form on row 2 LEDs. Refer to
table 2-12.

After accessing a cylinder, the FTU
does not command any write or read op-
erations.

After accessing each cylinder, the
drive performs a Return-to-Zero seek.

After setting HEAD and RECORD toggle
switches to RAN, the drive randomly
performs either a write or a read oper-
ation on each selected track.

Checks write clock as if it were MFM
data.

Unused

ACCESS SELECT
switch

MANUAL TAGS

This is a rotary switch that enables
selection of a number of accessing
modes for the drive. These modes vary
from a direct seek to a particular cyl-
inder to a more complicated pattern of
seeking between different cylinders. A
description of each switch position
follows.

The tag and bus data displayed on row 2
LEDs will be put on the I/O lines when
the GO key is pushed.

Table Continued on Next Page

2-16

83323370 F




TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

DIRECT SEEK

DIRECT CONT

SEQ FORWARD

When the GO key is pressed, the drive
seeks to the particular cylinder stored
in the destination register.

The drive continuously seeks between an
origin cylinder address and a destina-
tion c¢ylinder address until the STOP
key 1is pressed. The operator must
first load the origin address, switch
to DIRECT SEEK, and then press the GO

key. Afterward, the operator must
switch to DIRECT CONT and load the des-
tination address. The seek operation

is ‘initiated when the GO key 1is pressed
and continues until the STOP key 1is
pressed. With the EOT STOP switch in
the up position, 10 000 seeks will be
performed.

The drive seeks to cylinder zero and
then sequences up to the maximum cyl-
inder. If the EOT STOP toggle switch
is in the up position, the test will
end. Otherwise, the drive will return
to cylinder =zero and continue to se-
quence up until the STOP key is pressed.

Table Continued on Next Page
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TABLE 2-2. CONTROLS AND INDICATORS (Contd)

Control/Indicator Function

SEQ REVERSE The drive seeks to the maximum cylinder
and then sequences down to cylinder
zero. If EOT STOP toggle switch is in
the up position, the test will end. 1If
EOT STOP switch is not set, the drive
will return to the maximum cylinder and
continue to sequence down until the
STOP key is pressed.

SEQ FWD/REV Starting at cylinder zero, the drive
seeks sequentially upward to the max-
imum c¢ylinder and then seeks sequen-
tially downward to cylinder zero. With
the EOT STOP switch in the UP position,
the test ends after one complete se-
quence. Otherwise, it continues until
the STOP key is pressed.

RANDOM SEEK The drive seeks to cylinder addresses
randomly generated by the microproces-
sor until the STOP key 1is pressed or
after 10 000 seeks with the EOT STOP
switch up.

X -- N SEEK The drive seeks from each cylinder to
every higher-numbered cylinder and

back, thereby performing all possible
seeks., This seeking continues until
all possible combinations of seeks have
been completed with the EOT STOP switch
up or until the STOP key is pressed,
refer to Figure 2-6.

FIXED VOLUME Pressing the SEL DRV key sets the FTU
to access CMD fixed volume only. Pres-
sing the GO key sets up the FTU to ac-
‘cess both fixed volume and removable
disk pack.

Table Continued on Next Page
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TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

LAMP TEST

SELF TEST

Pushing the GO key causes all LEDS ex-
cept the +5 or -5 LEDS to flash on and
off. A +5 or -5 LED not lighted indi-
cates that power is not being applied
to the FTU, and failure of the FTU pow-
er supply, or the failure of one or
both of the LEDs.

The processor performs a limited self-
test routine on the FTU. During the
test, the RD and WT LEDs alternately
flash. Failure of the self-test is in-
dicated by the RD and DATA ERR LEDs
flashing alternately. If the test |is
satisfactory, it ends with the RD, 29
and 211 LEDs on steadily. Then all
switch positions can be checked out;
changing any switch position results in
a change in the LED display. Normally
self-test 1is performed with the HEAD,
RECORD, -/+, and LATE/EARLY switches in
the center position, DATA ENTRY switch
set to DEVICE TYPE position, RD/WRT SE-
LECT switch set to WRT FORMAT position,
the PROCESSOR switches in the START and
RUN positions, and all other toggle
switches in the down position with the
exception of SEQ PWR which is not
tested.

The microprocessor program jumps to the
MPU address entered on row 2 LEDs when
the Go key is pressed.

Average access time for the drive can
be measured for certain access modes by
pressing the GO key. The RD/WRT SELECT
switch must be in the ACCESS ONLY posi-
tion.  Calculation of this 1is done
automatically after 10 000 seeks in
DIRECT SEEK, DIRECT CONT, and RANDOM

Table Continued on Next Page
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TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

C (Contd)

SEEK: calculation is done at the end
of test for sequential seeks. Each
group of four LEDs in row 1 represents
a binary coded decimal digit, the least
significant one being 0.1 ms and the
most significant being 100 ms with a
maximum display value of 999.9 ms.
Time is displayed in status Byte A.

Unused.

Toggle Switches

HEAD switch

MAN

SEQ

The toggle switches on the FTU and
their respective switch positions are
described below.

This is a three-position switch that is
used for moveable head sequencing.

A particular head can be selected using
the number loaded with the DATA ENTRY
switch in the HEAD position.

At each access track, record addresses
are selected sequentially.

At each accessed track, a record is

randomly selected for the desired oper-
ation.

RECORD Switch

This three-position switch allows dif-
ferent patterns of record addressing.

MAN A particular record can be selected
using the number loaded with the DATA
ENTRY switch in the RECORD position.
Table Continued on Next Page
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TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator Function
SEQ At each accessed track, record ad-
dresses are selected sequentially.
RAN At each accessed track, one record is

randomly selected for the desired oper-
ation,

PROCESSOR switches

START/RESET
RUN/HALT
STEP

These three toggle switches are associ-
ated with the microprocessor.

They are primarily intended for use
during maintenance of the FTU and are

of no concern to the operator of the
FTU. In normal operation, the switches
are respectively in the START and RUN
positions (STEP is spring-loaded).

SINGLE/CONT switch

This toggle switch allows the choice of
single or continuous accessing of
tracks.

SINGLE An access is performed only once by the
drive.
CONT An access 1is performed 10 000 times
with the EOT STOP switch up until the
STOP key is pressed.
-/+ switch This is a three-position toggle switch

that directs the drive to offset the
carriage for better data recovery.

An offset is ordered away from the
spindle.

Table Continued on Next Page

2-22

83323370 E




TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

center position

No offset is called for (normal posi-
tion).

An offset is ordered toward the spindle.

LATE/EARLY switch

LATE

center position

EARLY

This is a three-position toggle switch
that allows the shifting of read data
strobes away from nominal timing to
check error recovery.

The drive read strobes are shifted to a
later time with respect to data.

The drive strobes at nominal timing
(normal position).

The drive read strobes are shifted to
an earlier time with respect to data.

WRITE FLAG/OFF
switch

In the up position, the FTU will command
the drive to write a flag on a bad
track provided that:

a. RD/WRT SELECT switch is set to WRT
FORMAT or WRT/RD FORMAT.

b. ACCESS SELECT switch is set to DIR-
ECT SEEK.

c. HEAD switch is set to MAN.
In the up position, while performing a

WRITE or RFAD operation, the FTU will
stop if a flag bit is found.

WRITE PROT/OFF

In the up position, this switch protects

switch the drive from being commanded to write
by the FTU.
Table Continued on Next Page
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TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

AM/SECTOR switch

AM

SECTOR

This toggle switch allows the choice of
address mark or sector mode of opera-
tion.

This drive writes or reads an address
mark.

The writing and reading of data is re-
ferenced to the sector count.

EOT STOP/OFF
switch

With this switch in the up position, in

sequential seeks, the test will stop
after one complete sequence. Placed in
the up position during self-test, this
switch causes the error display to be
bypassed which facilitates trouble-
shooting the FTU with an oscilloscope.

DATA ERROR OVER-
RIDE/OFF switch

With this switch in the up position,. the
FTU will not stop an access sequence
when a data error is discovered. In
self-test a data error in the MPU is
bypassed; with the switch up, the MPU
continually loops when there is a data
error.

ADDR ERROR OVER-
RIDE/OFF switch

With this switch in the up position, the
FTU will not stop an access sequence
when an address error is discovered.
In self-test, if there is a data error,
that address will be skipped, the ad-
dress counter will be incremented and
the program will continue.

Table Continued on Next Page
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TABLE 2-2.

CONTROLS AND INDICATORS (Contad)

Control/Indicator

Function

SHIFT PATT/DATA
PATT switch

In the DATA PATT position, the same
data pattern is repeated throughout the
entire accessing sequence. In the
SHIFT PATT position, each time the
drive seeks a new track, the data pat-
tern is shifted one bit to left, and
the sixteenth bit becomes the first
bit. This function is used when per-
forming a write/read operation.

SEQ PWR switch

In the SEQ PWR position, the FTU com-
mands the drive to power up, provided
that

a. The drive is in the REMOTE mode.

b. Primary power 1is available at the
drive.

¢. The drive START switch is ON (in-
dicator lighted).

Keyboard Panel

The result of pressing each keyboard
key is given in the following descrip-
tion:

Data Keys O-F

New data can be entered with these
keys. Entered data is displayed on row
1 LEDs.

| HEX key

Pressing this key results in the con-
version of the BCD number in the lower
display to hexadecimal form.

Table Continued on Next Page
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TABLE 2-2. CONTROLS AND INDICATORS (Contd)

Control/Indicator Function

DISP key The hexadecimal data, in row 1 LED, 1is
transferred into row 2 LED. The hexa-
decimal/decimal data, in row 2 LED, is
transferred, in hexadecimal, into row 1
LED.

CLR ENT key This key is used to clear the entry
displayed in row 2 LEDs when an incor-
rect entry has been made.

LOAD key Pressing the LOAD key transfers the
data entry in the second row of 16 LEDs
to row 1 LEDs and loads it into memory
via the DATA ENTRY switch while clear-
ing the second row.

DEC key The hexadecimal number in the lower
display is converted to decimal.

BIT key When pressed prior to a data entry, the
data will be entered bit-by-bit in bi-
nary form.

SEL DRV key Pressing this key initiates a drive se-
lection sequence. Note that pressing
SEL DRV Key destroys any information
that may have been entered with DATA
ENTRY switch at position E.

CLR FLT key Pressing this key initiates a fault
clearing sequence.

RTZ key Pressing this key initiates the drive
by commanding a return-to-zero seek.

Table Continued on Next Page

83323370 E




TABLE 2-2. CONTROLS AND INDICATORS (Contd)

Control/Indicator Function

CLR key This key <clears the display and all
status, and resets the FTU.

GO key Pressing this key initiates the selec-
ted FTU operation.

STOP key When this key is pressed, the FTU 1is

stopped at the end of the operation in
progress.

LED Display

Row 1 LEDs

Row 2 LEDs

I/0 RDY LED

A description of the condition, causing
each of the LEDs to be lighted, is giv-
en below.

These LEDs indicate in binary form data
that has been loaded into the FTU mem-
ory. Possibilities include:

a. A keyboard data entry that has been
loaded with the LOAD key.

b. A previous entry indicated by the
DATA SELECT rotary switch.

c. A status word.
d. Self test information.

These LEDs indicate data that has been
entered on the keyboard before the LOAD
key has been pressed. It also displays
the code of the status word, when a
status word is being displayed, head
alignment offset, and the address of a
failed component during self test.

This LED indicates that a device type
coGe has been loaded and that the
transmitters and receivers have been
enabled.

Table Continued on Next Page
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TABLE 2-2.

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

UNIT RUN LED

ON CYL LED

RDY LED

WT PROT LED

SELD LED

SEEK ERROR LED

FLT LED

BUSY LED

FLAG LED

DATA ERR LED

The drive 1is in the process of per-
forming a commanded operation.

The FTU is receiving an On Cylinder
signal from the drive. The On Cylinder
LED flashes when an On Cylinder condi-
tion is disrupted.

The FTU 1is receiving a Unit Ready
signal from the drive.

The FTU 1is receiving a Write Protect .
signal from the drive.

The FTU is receiving a Unit Selected
signal from the drive.

The FTU is receiving a Seek Error sig-
nal from the drive.

The FTU 1is receiving a Fault signal
from the drive.

The FTU is receiving a Busy signal from
the drive. The BUSY LED will also
flash while the FTU is waiting for a
Ready signal during a select drive com-
mand.

This LED 1lights when a flag 1is read.
If the WRITE FLAG switch 1is OFF the
FLAG LED goes off when the next head is
selected. If the WRITE FLAG switch is
ON, the FLAG LED stays on and the test
stops, until the CLR key is pressed.

This LED lights when the FTU has detec-
ted a discrepancy between the data pat-
tern written by the drive and the data
pattern read by the drive. If the DATA
ERROR OVERRIDE switch is on, the DATA
ERR LED goes off when the next head is
selected. If the DATA ERROR OVERRIDE
switch is off, this LED stays 1lighted
and the test halts. A time out during

Table Continued on Next Page
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TABLE 2-2. CONTROLS AND INDICATORS (Contd)

Control/Indicator Function

DATA ERR LED (Contd) a read or write in the data field is
indicated when DATA ERROR 1indicator is
ON and row 3 LEDs continually flash.

ADDR ERR LED This LED 1lights when the address in-
formation received from the drive dif-
fers from the requested address, If

the ADDR ERROR OVERRIDE switch is on,
the ADDR ERROR LED goes off when the
next head 1is selected. If the ADDR
ERROR OVERRIDE switch is off, this LED
stays lighted and the test halts. A
time out in the address field is indi-
cated when ADDR ERR indicator is ON and
row 3 LEDs continually flash.

RD LED ’ The FTU is commanding a read operation.

WT LED The FTU is commanding a write operation.

CLK LED The Read Clock signal is coming from
the drive.

+5 LED The power supply in the FTU has a +5
volt output.

-5 LED The power supply in the FTU has a -5
volt output.

RUN LED The microprocessor in the FTU 1is run-
ning.

TEST POINTS AND JACKS

Thirty-three test points and two head alignment jacks are loca-
ted on the front panel of the FTU. Many of these test points
serve a dual purpose:; the signal found on them depends on whe-
ther a standard interface or multiplexed interface is being

used. In this case, the signal designation for standard and
multiplexed interfaces are printed to the left and right of the
test point respectively. One label is valid for both inter-

faces when it appears alone to the left of the test point.
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Table 2-3 lists the test point labels as they appeér on the FTU
front panel. Definitions of the signals present are given for
both types of interfaces.

Two banana jacks for head alignment are located in the lower
left corner of the front panel. The black and red leads from
the head alignment card plug into the jacks marked - and + re-
spectively.

TABLE 2-3. TEST POINTS

STD Label MUX Label STD Definition Mux Definition
AM FOUND BIBg Address Mark Found | Bus In Bit 0 from
from the drive the drive
NOT USED BIB; Not Used Bus In Bit 1 from
the drive
ON CYL BIBo On Cylinder from Bus In Bit 2 from
the drive the drive
READY BIBg Ready signal from Bus In Bit 3 from
the drive the drive
NOT USED BIBg Not Used Bus In Bit 4 from
the drive
NOT USED BIBg Not Used | Bus In Bit 5 from
the drive
SK ERR BIBg Seek Error from Bus In Bit 6 from
the drive the drive
FAULT BIBoy Fault signal from Bus In Bit 7 from
the drive the drive
RD GATE RD GATE Read Gate from Read Gate to the
the drive drive
RD CLK RD CLK Read Clock from Read Clock from
the drive the drive

Table Continued on Next Page
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TABLE 2-3.

TEST POINTS (Contd)

STD Label MUX Label STD Definition Mux Definition

RD DATA RD DATA Read Data from Read Data from
the drive the drive

WRT GATE WRT GATE Write Gate to the Write Gate to
drive the drive

WRT CLK WRT CLK Write Clock to the Write Clock to
drive the drive

WRT DATA WRT DATA Write Data to the Write Data to
drive the drive

AM GATE AM GATE Address Mark Gate Address Mark

Gate

READ ERR READ ERR A read error is A read error 1is
detected in the detected in the
FTU FTU

GND GND Ground Test Point Ground Test Point

TAG 1 TAG 20 Tag 1 to the Tag 20 to the
drive drive

TAG 2 TaG 21 Tag 2 to the Tag 21 to the
drive drive

TAG 3 TAG 22 Tag 3 to the Tag 32 to the
drive drive

BOB( BOB~ Bus Out Bit 20 to Bus Out Bit 27
the drive to the drive

BOB ] BOBg Bus Out Bit 12 to Bus Out Bit 24
the drive to the drive

BOB, BOBg Bus Out Bit 22 to Bus Out Bit 25

the drive

to the drive

Table Continued on Next Page
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TABLE 2~-3. TEST POINTS (Contd)

STD Label MUX Label STD Definition Mux Definition
BOBj BOB4 | Bus Out Bit 23 to | Bus Out Bit 24
the drive to the drive
BOB, BOB; Bus Out Bit 24 to | Bus Out Bit 23
the drive to the drive
BOBs BOB3 Bus Out Bit 25 to | Bus Out Bit 22
the drive to the drive
BOBg BOB; Bus put Bit 26 to | Bus Out Bit 21
the drive to the drive
BOB+ BOBg Bus Out Bit 27 to | Bus Out Bit 20
the drive to the drive
BOBg | NOT USED Bus Out Bit 28 to
the drive
BOBg NOT USED Bus Out Bit 29 to
the drive
BOBjg NOT USED Bus Out Bit 210 to
the drive
INDEX INDEX Index signal from Index signal from
the drive the drive
SECTOR SECTOR Sector signal from Sector signal
the drive from the drive

LOADING DATA
Data is entered into upper byte (8-F LEDs) and lower byte (0-7
LEDs) of row 2 via the FTU key board switches 0-F (see figure
2-7). After ensuring data, in row 2, is correct pressing LOAD
key:

™ Transfers row 2 data into row 1.

® Enters row 2 data into memory.
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The following are 3 methods of entering data after rotating

DATA ENTRY switch to desired position.

e Normal entry - Each time any (0-F) key is pressed,
hexadecimal wvalue is entered into lower 4 LEDs (0-4)

its
of

row 2. Data presently in LEDs 0-4 shifts 4 LEDs to the
left. Any data shifted left beyond F is lost (drops off).

UPPER BYTE LOWER BYTE
/7 \_/\/\/‘W_\

PRESSING 01 2 3456 7891010 12131415 1}

hlagvg(s)wl)/l\m [COAD] KEY
ENTERS DATA

gACKZINTO UPPER BYTE LOWER BYTE FROM ROW 2

oW 2. —_ N~ INTO ROW 1

PRESSING /F-EDCBA98765432|0 AND INTO

REMOVES DATA
FROM FTU Y 2|5 2I4 213 2!2 2II 2IO 29 28 27 26 25 24 23 22 2I 2O

ROW 2,

DATA IS ENTERED INTO ROW 2

OVERLOADING UPPER AND LOWER BYTES
OF ROW 2, CAUSES DATA MOVING FROM

RIGHT TO LEFT TO DROP OFF (IS LOST) 9H349
Figure 2-7. Loading Data into FTU
e Bit entry - Pressing BIT key, prior to entering data,

causes the corresponding LEDs to toggle. Pressing LOAD

key clears bit mode.

) Display - Data can be exchanged between row 1 and row 2

by pressing DISP key (action will not effect memory).

Pressing DEC Kkey converts row 2 hexadecimal data to

(BCD)

data. Pressing HEX key converts row 2 decimal data (to hexa-

decimal data. Pressing CLR ENT key clears row 2 LEDs.
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OPERATING PROCEDURES
GENERAL

The operating procedures provide instructions for operating the
Prior to performing these op-
erations, the operator should be familiar with all the inform-
ation contained in General Operating Information.
individual drive manual for procedures concerning operation of

FTU when controlling the drive.

the drive.

POWER UP INITIALIZATION

1. Remove drive, to be serviced, from the system and connect
FTU to drive using applicable cable configuration listed

in table 2-1.

2. Set circuit breaker CBl, on power supply assembly, to ON
and ensure that LEDs -5 and +5, in row 4, are lighted.

3. Position PROCESSOR switches;

lows:

on FTU front panel,

a. Set START/RESET switch to RESET position.

b. Set RUN/HALT switch to HALT position

4, Position switches on FTU front panel as follows:

SWITCH
SINGLE/CONT
-/+ (Carrage offset)
LATE/EARLY
WRITE FLAG
WRITE PROT
AM/SECTOR
EOT STOP
DATA ERROR OVERRIDE
ADDR ERROR OVERRIDE
SHIFT PATT/DATA PATT
R/W SELECT
ACCESS SELECT

POSITION
CONT

Center (OFF)
Center (normal)
OFF

ON

as desired
OFF

OFF

OFF

DATA PATT
ACCESS ONLY
DIRECT SEEK
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5., Position PROCESSOR switches as follows:
a. Set START/RESET toggle switch to start.

b. Set RUN/HALT switch to RUN and ensure that ON CYL,
RDY, WT PROT, SELD, SEEK ERR, FLT, BUSY, and RUN LEDs
are lighted.

6. If drive is operating in remote power sequence mode, en-
sure that FTU SEQ PWR/OFF switch is set to SEQ PWR to al-
low drive to complete power up first seek operation.

7. Perform Selecting Drive Procedures.

8. Install scratch pack on drive. For fixed media drives,
perform read/write tests on C.E. (innermost, highest num-
ber) cylinder only.

9. 1Initiate drive heads load sequence per individual drive
manual.

SELECTING DRIVEV
NOTE

Erratic and unreliable drive operation is pos-
sible if drive type code is not correct.

Determine device type code, for drive being serviced, by refer-
ring to table 2-4 and/or figure 2-8.

When selecting drive, the FTU sequences through 16 (0-15) pos-
sible logic signals from drive. The logic number is displayed
in row 1 LED, when DATA ENTRY switch is rotated to UNIT NUMBER
position. If drive is not selected, following several retries,
the PTU times out and the SEL LED flashes.

1. Perform the following substeps for all drive types.
a. Rotate DATA ENTRY switch to DEVICE TYPE position.
b. Enter device type code. Ensure that code is entered
correctly by observing its display. in hexadecimal on

row 2 of LEDS. If code is not correct, press CLR ENT
key. clearing row 2, and reenter code.
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TABLE 2-4.

DEVICE TYPE CODES

DRIVE DEVICE INTER- DEVICE DEVICE DEVICE DEVICE
FAMILY CAPACITY | FACE TYPE TYPE TYPE TYPE
INDEX- INDEX- INDEX- INDEX~-
SECTOR/B | SECTOR/A | SECTOR/B SECTOR/A
(NRZ (NRZ (MFM (MFM
DATA) *B |DATA) *A DATA)**B | DATA)**A
9760-40 Mux 1A05 1205 3A05 3205
60/75 sStd 0A05 0205 2A05 2205
9762-80 Mux 1905 .1105 3905 3105
60/75 std| 0905 0105 2905 2105
S
M
D 9764-150| Mux 1a19 1219 3a19 3219
60/75 std| 0Al19 0219 2719 2219
9766-300]| Mux 1919 1119 3919 3119
60/75 Std| 0919 0119 2919 2119
973X-12 Mux 1802 1002 3802 3002
60/75 Std| 0802 0002 2802 2002
973X-24 Mux 1804 1004 3804 3004
60/75 Std|{0804 0004 2804 2004
M
M
D 973X-80 Mux 1905 1105 3905 3105
60/75 std|0905 0105 2905 2105
973X-160| Mux 1910 1110 3910 3110
60/75 Std|0910 0110 2910 2110
973X-2.5{ Mux 1D04 1504 2D04 3504
60/75 std|oD04 0504 2D04 2504
Table Continued on Next Page
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TABLE 2-4. DEVICE TYPE CODES (Contd)
DRIVE |DEVICE INTER- DEVICE DEVICE DEVICE DEVICE
FAMILY |CAPACITY | FACE TYPE TYPE TYPE TYPE
INDEX- INDEX- INDEX- INDEX-
SECTOR/B | SECTOR/A | SECTOR/B | SECTOR/A
(NR2Z (NRZ (MFM (MFM
DATA)*B DATA)*A DATA)**B | DATA)**A
973X-5.0 | Mux 1E04 1604 3EO4 3604
60/75 sStd |OEO4 0604 2E04 2604
M
M
D 973X-10 Mux 1Fo4 1704 3F04 3704
60/75 Std |OF04 0704 2F04 2704
C
M 9448 Mux 99XX 91XX B9XX B1XX
D 60/75 Std |89XX 81XX A9XX AlXX
F
M 9775 Mux 1B40 1340 3B40 3340
D 60/75 std |0B4O 0340 2B40 2340
L
M 9455/ Mux 1904 1104 3904 3104
D 9457 60/75 std | 0904 0104 2904 2104
* K K
9715-160 | Mux 1910 1110 -———— —_———
60 Std 0910 0110 -———- -————
F
S 9715-340 | 60 Std 0924 0124 -———- -———
x KKk K
D
9715-515 | 60 Std 4924 4124 -———- -———-
*k k Kk Kk
Table Continued on Next Page
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TABLE 2-4. DEVICE TYPE CODES (Contd)

DRIVE | DEVICE INTER- DEVICE DEVICE DEVICE DEVICE

FAMILY| CAPACITY | FACE TYPE TYPE TYPE TYPE
INDEX- INDEX- INDEX- INDEX-
SECTOR/B | SECTOR/A | SECTOR/B| SECTOR/A
(NRZ (NRZ (MFM (MFM

DATA)*B DATA)*A DATA)**B| DATA)**A

R

S 9710-80 Mux 1905 1105 ———- _———
D 60 Std 0905 0105 _——— _
X

M 9771-825| 60 std 4816 4016 -———— _————
D W W W W K

E

M 9720-368 | 60 std 4810 4010 _——— _————
D K NN K

x X
w K K

* K K K

*xxxkx Maximum cylinder number must be modified (DATA ENTRY

Units with Read PLO for MFM to NRZ conversion

Units without Read PLO for MFM to NRZ conversion

Maximum c¢ylinder number must be modified (DATA ENTRY
position F) to 00CD hex (9455) or 0O26E hex (9457).

Maximum cylinder number must be modified (DATA ENTRY
position F) to 02C6 hex or 710 decimal.

position F) to O3FF hex or 1023 decimal.

The TB216 15 MHz tester was not designed to function on MFM
data type drives. To operate a MFM data type drive, install
a BJJX or CJJX (removed when tester was converted to 15 MHz
capabilities) in location A2A/BO3.

e 2-38
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Determine Number of Number of
Drive Options Cylinders Heads

e\

F E D C B A 9 8 7 6 5 4 3 2 1 0
1 ] [ F1z2zl1[8147T2T118714[271]
Most Least
'sign. sign. number of moveable
bit bit heads (decimal number)

Example: 150 megabyte SMD has
19 moveable R/W heads
thus the last two digits of the
select code are 19.

Code uses 3 of the 4 bits available 0 - 320

in the 4 bit hex number or if
to determine the none
number of cylinders apply.
the drive has from a lookup table, 1 - 823
2 - 411
3 - 843
4 - 1647
5 - 32
6 - 64
7 - 128

Example: 150 megabyte SMD has
411 cylinders,
411 on table is a 2.

Index/sector signals in _the B cable 08 Hex
Multiplex ( -1) interface 10 Hex
MFM data (no read PLO in drive) 20 Hex
Not Used 40 Hex
CMD_type drive 80 Hex

00 If

none apply

The first 5 bits determines I/0 and drive options and are entered with the cylinder code
as two Hex numbers.

Example: 150 megabyte SMD with standard 60 pin I/0 with no read PLO,
and index/sector signals in the B cable is a 28 (Hex) code.

28 Hex Thus the device type code is 2A19,
+ 2 Hex
Hex

Note:

z{iﬁ If none apply, after selecting drive, rotate DATA ENTRY switch to F position and
manually enter, via keyboard, the number of cylinders.

9H351A

Figure 2-8. Device Type Code Determination
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2-38.2

C.

d.

Press LOAD key, transferring code from row 2 into row
1 and into memory. Ensure that code has transferred
correctly by observing its display on row 1 of LEDs.
If code is not correct, press DISP key, returning code
from row 1 back into row 2. Press CLR ENT key, clear-
ing code from row 2, and reenter code.

Ensure that LED I/0 RDY, in row 3, is lighted. Status
of remaining LEDs, in row 3, can be disregarded for
this step of the procedure.

Turn WT PROT switch on and press SEL DRV key. Inter-
pret results as follows:

e If SEL LED, lights and drive logical address ap-
pears in row 1 of LEDs, selection 1is successful,

proceed directly to step 2.

e If SEL LED is flashing and/or incorrect 1logical
address appears in row 1 LEDS, selection is unsuc-
cessful, proceed to step 5.

If selecting only fixed volumes, or both fixed and remov-
able volumes on CMD drives, the operator must execute the
following additional substeps, otherwise proceed directly
to step 3.

a.

NOTE
When going between fixed and removeable vol-
umes, any information that may have been en-
tered with the DATA ENTRY switch at position E
is destroyed when the SEL DRV Key is pressed.
When selecting fixed volumes only proceed as follows:

e Rotate ACCESS SELECT switch to FIXED VOLUME posi-
tion.

e Rotate DATA ENTRY switch to STATUS BYTES position.

e Select status byte 2 by pressing key 2.
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NOTE
When changing from removable volume to fixed
volume, pressing SEL DRV after performing
function E will destroy contents of E.
e Press SEL DRV key and interpret results as follows:
(1) If SELD LED 1lights and drive 1logical address
appears in row 1 of LEDs, selection is success-
ful, proceed directly to step 2b.
(2) If SELD LED is flashing and/or incorrect 1logi-
cal address appears in row 1 of LEDs, selection
is unsuccessful, proceed directly to step 5.
e Proceed as follows if unable to select drive:
(1) Verify that correct device type code is entered.

(2) Troubleshoot select problem on drive. 1If drive
is selected during troubleshooting, perform

status bypass procedures prior to pressing SEL
DRV Kkey.

b. When selecting both fixed and removable volumes, pro-
ceed as follows:

e Rotate ACCESS SELECT switch to FIXED VOLUME posi-
tion.

e Rotate DATA ENTRY switch to STATUS BYTES position.
e Select status byte 2 by pressing key 2.
¢ Press GO key and interpret results as follows:

(1) If SEL LED, lights and drive 1logical address
appears in row 1 of LEDs, selection is success-
ful, proceed to step 3.

(2) If SEL LED is flashing and/or incorrect logical
address appears in row 1 of LEDs, selection is
unsuccessful, proceed to step 5.

3. 1If selecting LMD drives enter maximum cylinder address by
performing the following procedures otherwise go directly
to step 4.

a. Rotate DATA ENTRY switch to F position.
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b. Enter via keyboard, the LMD hexadecimal maximum cylin-
der number OOCD (9455) or O026E (9457).

I1f selecting FSD-340 drives, the FTU must be configured
with the CJHX or higher level card, and the operator must
enter the maximum cylinder number.

a. All test wunits at series <code 29 and above are
properly configured with the CJHX or later card. FTUs
at series code 28 with ECO DH10034 are also properly
configured. All units below series code 28 must have
SPO 68816-2 installed.

b. To enter the maximum cylinder address, the operator
must rotate the DATA ENTRY switch to the F position,
and then enter 02C6 hex (710 decimal) via the keyboard.

1f selecting FSD-515, EMD, or XMD drives, the FTU must be
configured with the CJHX or later card, the DJJX or later
card, and the EJGX or 1later card. The operator must
enter the appropriate maximum cylinder number.

a. All test units must have SPO 68872-1 1installed to
allow use on the FSD-515, EMD, and XMD product lines.
This SPO provides a DJJX or later card and a EJGX or

later card. Units below series code 29, without ECO
DH10034 logged as 1installed, require SPO 68816-2 to
provide the CJHX or later card. FTU units below

series code 29 with ECO DH10034 logged as installed,
and all units above series code 29, have the CJHX or
later card.

b. To enter the maximum cylinder address, the operator
must rotate the DATA ENTRY switch to the F position,
and then enter 02C6 hex (710 decimal) for FSD-515 or
03FF hex (1023 decimal) for XMD and EMD.

Proceed as follows if unable to select drive:

a. Verify that correct device type code is entered.

b. Troubleshoot select problem on drive. If desired to
gselect drive during troubleshooting, perform Status
Bypass procedures prior to pressing SEL DRV key.

Go to step 8 of Power Up Initialization procedure.
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SECTOR COUNT CHECK

The FTU automatically counts and displays the number of sector
pulses generated by the drive per revolution of the disk. This
gector pulse count is used to calculate the length and number
of data records to be written on each track.

Note that while the FTU is capable of handling a maximum of 128
gsectors, the following procedure will vary according to the
number of sectors the particular drive is set to generate.
Some sector counts, generated by the drive, will produce an ex-
tra sector pulse at the end of the track that will result in a
short sector (the last sector of the track will be shorter than
the rest). Sector counts not listed in Table 2-4.1 will result
in a short sector at the end of track. Whenever the FTU counts
and displays a sector count not listed in Table 2-4.1, the FTU
must be programmed to ignore the short sector to eliminate the
possibility of writing over index and into the protected area.

1. Refer to the applicable drive specifications or sector
switch settings and determine the correct number of sec-
tor pulses for the drive (not the number observed, as on
an oscilloscope).

2. Refer to Table 2-4.1, and determine whether the sector
count will result in a short sector and verify the sector
count as follows:

a. Rotate DATA ENTRY switch to C position.

b. Press DISP key, on Kkeyboard, displaying the sector
count in hexadecimal..

c. Press DEC key, converting the sector count to deci-
mal. If the sector count is the same number as deter-
mined in step 1, proceed with desired operation. If
the sector count is one number larger than the number
determined in step 1, program the FTU to ignore the
short sector by proceeding to step 3. If the sector
count is not the same as the number determined in step
1 or one number 1larger, troubleshoot the problem,
prior to performing any write operation.

3, Program the FTU to ignore the short sector at the end of
track as follows:

a. Press CLEAR ENT key, canceling display.

b. Enter the correct sector count, determined in step 1,
in decimal. .
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c. Press HEX key, converting number entered to hexadeci-
mal.

d. Press LOAD key, entering correct sector count number
into memory.

e. Repeat step 2 to verify that the FTU is counting and
displaying the correct sector count for that particu-
lar drive.

TABLE 2-4.1 SECTOR COUNTS WITHOUT A SHORT SECTOR

1 14 32 70
4 15 35 80
5 16 40 84
6 20 42 96
7 21 48 105
8 24 56 112
10 28 60 120
12 30 64 128

DATA FIELD LENGTH

The data field length, based on the number of sectors per drive
(see figure 2-8) 1is automatically updated when the sector
length of the drive is updated. The data field length is dis-
played in row 1 LEDs when DATA ENTRY switch is set to D posi-
tion (see table 2-6).

TABLE 2-5. DATA FIELD LENGTH

Sswitch ROW 1 LED Indicators ROW 2 LED Indicators
Setting (215 - 28) (27 - 20)

ATA ENTRY Number of words Number of 4 bit bytes
switch set less 1. per word less 1.

to D position

For special test purposes, the data field length can be modi-
fied as follows:
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— INDEX

RECORD 141|% RECORD O
SECTOR 15| |SECTOR 00| SECTOR 01

PROTECTED
AREA

r———

— OVERHEAD BYTES =<
1 )
: |
! |
|
| |
| |
1

/ |
000 SYNC |ADDRESS AREA| SYNC DATA FIELD °oo
NOTE: Ac M. T N
1 FORMAT ILLUSTRATES __-=" ™
A DRIVE SET FOR 161 !
SECTORS LENGTH CAN BE MODIFIED !
‘/,1;;?ﬁ57' !
H ]
' ! DATA FIELD LENGTH
i 1
9H347
Figure 2-9.” Read/Write Data Format Diagram
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CAUTION

Use extreme care not to enter a number larger
than the number calculated in step 1, when
modifying the data field length. Entering too
large a number could cause drive to write into
protected area (see figure 2-8).

1. Calculate maximum allowable data field length as follows:

Data Field Length = Bytes per Record minus Overhead
Bytes where:

Bytes per Record = Bytes per track - Bytes in Protected sectors
Number of Records

Overhead Bytes = 111 (for all applications (see
figure 2-8)

Bytes in Protected Sector(s) = Bytes per Track x Number of
Number of sectors Protected Sec=-
tectrs (see

figure 2-7)
2. Rotate DATA ENTRY switch to D position and observe row 1
LEDs.
3. Manually enter (in hexadecimal) desired data field

length, not to exceed the number calculated in step 1.

NUMBER OF DATA RECORDS

The FTU displays the total number of data records available for
use on each track. The number of records correspond to the to-
tal number of sectors per track minus the sectors contained in
the protected area immediately following index (see figure
2-8). The FTU prevents writing in the protected area thus any

sectors located in the protected area are unavailable for stor-
age of data.

The number of sectors in the protect area , varies with the to-
tal number of sectors per revolution generated by the drive,
while the size of the protected area remains constant. Chang-
ing the total number of sectors, per revolution, causes the
size of the sectors (bytes per sector) to change. The rela-
tionship between the number of sectors, protected area, and
sector location available for writing the first data record is
illustrated in table 2-6.
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TABLE 2-6. SECTOR AND DATA RECORD RELATIONSHIP
Number Number Sector Location of
of Sectors Protected 1st Data Record

1-16 1 (0) 1
17-32 2 (0,1) 2
33-48 3 (0-2) 3
49-64 4 (0-3) 4
65-80 5 (0-4) S
71-96 6 (0-5) 6
87-112 7 (0-6) 7
103-128 8 (0-7) 8
EXAMPIE: 64 sector driée (sector 0-63).

Sector 0,1,2, and 3 are protected.

Sectors 4 through 63 are available for data re-
cords numbered 0 through 59.

Record 0 corresponds to sector 4.
Record 59 corresponds to sector 63.

NOTE

Perform step 1 to display number of data re-

cords.

Perform step 2 to change number of

data records.

1. Display the number of data records as follows:

a. Rotate

DATA ENTRY switch to position E.

b. Observe number of data records displayed in upper byte

of row

1 IEDs.

2. Change the number of data records as follows:

CAUTION

When changing the number of data records, do
not enter a number larger than the number of
sectors generated by the drive minus the sec-
tors in the protected area (see Sector Check
. procedure). Entering a number of data records

larger

than the number of sectors could cause

drive to write into protected area (see figure

2-8) .
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a. Rotate DATA ENTRY switch to E position.

b. Using Bit entry per Data Loading procedures; enter
new number of data records.

c. Observe upper byte if row 1 LEDs to ensure that the
number is correct.

MANUAL TAGS

Manual tags allow a specific command (combination of tag and
bus bits) to be put on I/O lines to drive being serviced when
GO key is pressed. Determine proper tag and bus bits of de-
sired command by referring to applicable drive manual.

ll

2.

Rotate ACCESS SELECT switch to MANUAL TAG position.

Set SINGLE/CONT switch to desired position. If single
tag is desired, set switch to SINGLE position. If multi-
ple tags are desired, set switch to CONT position.

Press BIT key.

Enter applicable information from drive manual and table
2-8 to make desired tag and bus bits true. Observe bit
selection displayed on row 2 LEDs.

NOTE

If transient tag is desired, proceed to step
7. 1If permanent tag is desired:

@ Perform steps 6 and 7 for drive with multi-
plex interface

® Perform steps 5 and 7 for drives with
standard interface.

Ensure that SINGLE/CONT switch is set to SINGLE position.

Press BIT key, on keyboard, and observe bit selection on
row 2 LEDs.

Ensure that SINGLE/CONT switch is set to SINGLE position.
Proceed to STATUS BYPASS procedure and perform CONT. UP-
DATE MUX STATUS bypass prior to pressing BIT key on key-
board. Observe bit selection on row 2 LEDs.

Press GO key, sending the I/0 command out on interface.
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TABLE 2-7.

MANUAL TAGS

FTU STD 1/0 MUX I/0 Data Entry Switch
KEY/LED Bit Bit Positioned To Head
F -- - Mux Bus In Bit O
E Tag 3 Tag? 1
D Tag 2 Tagl 2
C Tag 1 Tag0 3
- _ _ .
A - -- 5
9 Bit 9 - 6
8 Bit 8 - 7
7 Bit 7 Bus Out Bit 0 - - -
6 Bit 6 Bus Out Bit 1 - - -
5 Bit 5 Bus Out Bit 2 - - -
4 Bit 4 Bus Out Bit 3 - - -
3 Bit 3 Bus Cut Bit 4 - - -
2 Bit 2 Bus Out Bit 5 - - -
1 Bit 1 Bus Out Bit 6 - - -
0 Bit 0 Bus Out Bit 7 - - -
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STATUS BYPASS

The FTU will nofmally not send commands to drive if error con-
ditions are present. For special test purposes; it is possible
to over ride this condition and continue exercising the drive
by positioning FTU front panel switches as follows:

1. Rotate DATA ENTRY switch to STATUS BYTES position.

2. Press F key.

3. Press CLR ENT key.

4, Press BIT key.

5. Enter appropriate bypass bit(s) from table 2-8. Row 2
LEDs will display the bypass bit(s) of error condition in
row 3 directly below it.

6. Press LOAD key.

7. Press F key.

TABLE 2-8. STATUS BYPASS BIT TABLE

Bit Display Bypass Bit Bypass Status
213 | D On Cylinder
212 t C Tag Gate In (RDY)
210 A Selected
29 i 9 Seek Error
28 % 8 Fault
215 é F Time Out
214 i E Continuous Updated MUX Status f

The FTU is now programmed to continue eXxercising the drive de-
spite error condition.
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RTZ COMMAND

Command drive to perform RTZ (return to zero) seek by posi-
tioning FTU front panel switches as follows:

l.
2.

DIRECT
1.
2.
3.
4.
5.
6.

DIRECT

Press RTZ key.

Ensure that ON CYL, RDY, ahd SELD LEDs are lighted.

SEEK/ACCESS ONLY

Perform Power Up Initialization procedure.

Perform Drive Selection Procedure.

Rotate RD/WRT SELECT switch to ACCESS ONLY position.
Rotate ACCESS SELECT switch to DIRECT SEEK position.
Rotate DATA ENTRY switch to DESTINATION position.

Enter a cylinder address number (in decimal) and press
LOAD key.

Press GO key.
Press STOP key.

Press CLR key. FTU is now ready to be programmed for
next test.

Observe row 1 LEDs, to ensure that cylinder address 1is
being sequenced, after positioning switches as follows:

a. Rotate DATA ENTRY switch to STATUS BYTES position.

b. Press 1 key.

CONT/ACCESS ONLY

Perform steps 1 through 7 to perform a seek between 0 and one
selected address. Perform steps 1 through 11 to perform a seek
between two selected addresses.

l.
2.

Perform Power Up Initialization procedure.

Perform Drive Selection Procedure.
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13.

2-50

Rotate RD/WRT SELECT switch to ACCESS ONLY position.
Rotate ACCESS SELECT switch to DIRECT SEEK position.
Rotate DATA ENTRY switch to DESTINATION position.

Enter a cylinder address number (in decimal) and press
LOAD key. :

Press GO key.
Press STOP key.
Rotate ACCESS SELECT switch to DIRECT CQONT position.

Enter second cylinder address (in decimal) and press LOAD
key.

Press GO key.
NOTE

Observe each cylinder address by performing
step 12. Otherwise proceed to step 13.

Each cylinder address will be displayed, on row 1 LEDS;

each time GO key is pressed after positioning switches as
follows:

a. Set SINGLE/CONT toggle switch to SINGLE position.

b. Rotate DATA/ENTRY switch to STATUS BYTES position.

Cc. Press 1 Kkey.

d. Press GO key, and observe first selected address.

e. Press GO key, and observe second selected address.

Set SINGLE/CONT switch to desired position. In SINGLE,
drive seeks between two tracks once and stops. In CONT,
the number of seeks performed depends on setting of EOT
STOP/OFF switch. Set EOT STOP/OFF switch as instructed

in either a or b below.

a. Enable drive to seek continuously until STOP key is
pressed by setting EOT STOP/OFF switch to OFF.

b. Enable drive to stop automatically after 10 000 seeks
by setting EOT STOP/OFF switch to EOT STOP. Test can
also be stopped manually, at anytime, by pressing STOP
key.
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14. Press GO key. Drive is now performing test. Proceed to

step 15 when test is complete.

15. Press CLR and RTZ keys. The FTU is now ready to be pro-

grammed for next test.

SEQ FORWARD SEEK/ACCESS ONLY

1.
2.
3.

4.

Perform Power Up Initialization procedure.
Perform Drive Selection Procedure.

Rotate ACCESS SELECT switch to SEQ FORWARD position.
This test normally causes seeks in increments of one cyl-
inder. If desired to increment by more than one cyl-
inder, position switches as follows:

a. Rotate DATA ENTRY switch to SEEK INCREMENT position.

b. Enter (in hexadecimal) the desired increment number
and observe that the number is displayed in row 1 LEDs.

Rotate RD/WRT SELECT switch to ACCESS ONLY position.

Set SINGLE/CONT switch to desired position. 1In SINGLE,
drive performs one seek and stops. In CONT, the number
of seeks performed depends on setting of EOT STOP/OFF
switch. Set EOT STOP/OFF switch as instructed in either
a or b below.

a. Enable drive to seek continuously until STOP key is
pressed by setting EOT STOP/OFF switch to OFF.

b. Enable drive to stop automatically after performing
all possible seeks once by setting EOT STOP/OFF switch

to EOT STOP. Test can also be stopped manually, at
anytime, by pressing STOP key.

Observe row 1 LEDs, to ensure that the cylinder address
is being sequenced, after positioning switches as follows:

a. Rotate DATA/ENTRY switch to STATUS BYTES position.
b. Press 1 key.

c. Press GO key, instructing drive to perform test. when
test is completed, proceed to step /.

Press CLR and RTZ keys. The FTU is now ready to be pro-
grammed for next test.
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SEQ REVERSE SEEK/ACCESS ONLY

l.
2.
3.

4.
5.

Perform Power Up Initialization procedure.
Perform Drive Selection Procedure.

Rotate ACCESS SELECT switch to SEQ FORWARD position.
This test normally causes seeks in increments of one cyl-
inder. 1If desired to increment by more than one cyl-
inder, position switches as follows:

a. Rotate DATA ENTRY switch to SEEK INCREMENT position.

b. Enter (in hexadecimal) the desired increment number
and observe that the number is displayed in row 1 LEDs.

Rotate RD/WRT SELECT switch to ACCESS ONLY position.

Set SINGLE/CONT switch to desired position. In SINGLE,
drive performs one seek and stops. 1In CONT, the number
of seeks performed depends on setting of EOT STOP/OFF
switch., Set EOT STOP/OFF switch as instructed in either
a or b below.

a. Enable drive to seek continuously until STOP key is
pressed by setting EOT STOP/OFF switch to OFF.

b. Enable drive to stop automatically after performin
all possible seeks once by setting EOT STOP/OFF switc
to EOT STOP. Test can also be stopped manually, at
anytime, by pressing STOP key.

Observe row 1 LEDs, to ensure that the cylinder address
is being sequenced, after positioning switches as follows:

a. Rotate DATA/ENTRY switch to STATUS BYTES position.
b. Press 1 key.

c. Press GO key two times, instructing drive to perform
test. When test is completed, proceed to step 7.

Press CLR and RTZ Kkeys. The FTU is now ready to be pro-
grammed for next test.

SEQ FWD/REV - ACCESS ONLY

1.

2.

Perform Power Up Initialization procedure.

Perform Selection Drive Procedure.
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Rotate ACCESS SELECT switch to SEQ FORWARD position.
This test normally causes seeks in increments of one cyl-
inder. If desired to increment by more than one cyl-
inder, position switches as follows:

a. Rotate DATA ENTRY switch to SEEK INCREMENT position.

b. Enter (in hexadecimal) the desired increment number
and observe that the number is displayed in row 1 LEDs.

Rotate RD/WRT SELECT- switch to ACCESS ONLY position.

Set SINGLE/CONT switch to desired position. 1In SINGLE,
drive performs one seek and stops. In CONT, the number
of seeks performed depends on setting of EOT STOP/OFF
switch. Set EOT STOP/OFF switch as instructed in either
a or b below. _

a. Enable drive to seek continuously until STOP key is
pressed by setting EOT STOP/OFF switch to OFF.

b. Enable drive to stop automatically after erforn}ing
all possible seeks once by setting EOT STOP/OFF switc
to EOT STOP. Test can also be stopped manually, at
anytime, by pressing STOP key.

Observe row 1 LEDs, to ensure that the cylinder address
is being sequenced, after positioning switches as follows:

a. Rotate DATA/ENTRY switch to STATUS BYTES position.
b. Press 1 key.

c. Press GO key two times, instructing drive to perform
test. When test is completed, proceed to step 7.

Press CLR and RTZ keys. The FTU is now ready to be pro-
grammed for next test. -

RANDOM SEEK/ACCESS ONLY

1.
2.
3.
4.

Perform Power Up Initialization procedure.
Perform Drive Selection Procedure.
Rotate ACCESS SELECT switch to RANDOM SEEK position.

Rotate RD/WRT SELECT switch to ACCESS ONLY position.
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Observe row 1 LEDs, to ensure that the cylinder address
is being sequenced; after positioning switches as follows:

a. Rotate DATA/ENTRY switch to STATUS BYTES position.
b. Press 1 key.
NOTE

Command each seek individually by performing
step 6, otherwise proceed to step 7.

Command each seek individually, by positioning switches
as follows:

a. Set SINGLE/CONT toggle switch to SINGLE position.
b. Press 1 key.
c. Press GO Key for each seek.

Set SINGLE/CONT switch to desired position. 1In SINGLE,
drive performs e seek and stops. In CONT, the number
of seeks performed depends on setting of EOT STOP/OFF
switch., Set EOT STOP/OFF switch as instructed in either
a or b below.

a. Enable drive to seek continuously until STOP key is-
pressed by setting EOT STOP/OFF switch to OFF.

b. Enable drive to stop automatically after performin
all possible seeks once by setting EOT STOP/OFF switc
to EOT STOP. Test can also be stopped manually, at
anytime, by pressing STOP key.

Press GO key. Drive is now performing test. Proceed to
step 9 when test is complete.

Press CLR arnd RTZ keys. The FTU is now ready to be pro-
grammed for next test.

X - N SEEK/ACCESS ONLY

1.
2.

2-54

Perform Power Up Initialization procedure.

Perform Drive Selection Procedure.
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Rotate ACCESS SELECT switch to X - N SEEK position. This
test normally causes seeks in increments of one cyl-
inder. If desired to increment by more than one cyl-
inder, position the switches as follows:

a. Rotate DATA ENTRY switch to SEEK INCREMENT position.

b. Enter (in hexadecimal) desired increment number and
observe that the number is displayed in row 1 LEDs.

c. Press LOAD key.
Rotate RD/WRT SELECT switch to ACCESS ONLY position.

Observe row 1 LEDs, to ensure that the cylinder address
is being sequenced, after positioning switches as follows:

a. Rotate DATA/ENTRY switch to STATUS BYTES position.
b. Press 1 key.

Set SINGLE/CONT switch to desired position. In SINGLE,
drive performs one seek and stops. In CONT, the number
of seeks performed depends on setting of EOT STOP/OFF
switch. Set EOT STOP/OFF switch as instructed in either
a or b below.

a. Enable drive to seek continuously until STOP key is
pressed by setting EOT STOP/OFF switch to OFF.

b. Enable drive to stop automatically after performing
10 000 seeks by setting EOT STOP/OFF switch to EOT
STOP. Test can also be stopped manually, at anytime,
by pressing STOP key.

Press GO key. Drive is now performing test. Proceed to
step 8 when test is complete.

Press CLR and RTZ keys. The FTU is now ready to be pro-
grammed for next test.

READ/WRITE OPERATIONS

The FTU is capable of performing five types of read/write oper-
ations. It can perform any one of these in conjunction with
any one of the access operations. All read/write operations
are covered in the following three procedures: (1) Write/Write
Format, (2) Write/Read or Write/Read Format, and (3) Read.
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NOTE

During sequential head operations, 1if 1I/0
status goes bad, the test execution will stop
but the head counter will cycle through to
zero. To determine which head is failing, the
test must be rerun with the head switch -in
RANDOM or MANUAL.

Write or Write Format Operation

The following procedure describes how to prepare the FTU to
perform either a write or write format operation. During a
write, the FTU commands the drive to write the data field por-
tion of a record (see figure 2-8) with the operator determining
the data pattern. During a write format, the entire data re-
cord including the address field is written, the operator sup-
plies only the data field, the address is calculated and sup-
plied automatically by the FTU.

l. Perform Power Up Initialization procedure.
2. Perform Drive Selection procedure.
3. Perform Sector Count Check procedure.

4. Prepare for desired seek operation by performing a, b, or
Cc below and then proceeding to step 5:

a. If X -N, random, or sequential (FWD, REV or FWD/REV)
seek is desired, set ACCESS SELECT switch to that po-
sition.

b. If direct seek is desired, perform steps 3 through 6
of Direct Seek procedure.

c. If direct continuous seek is desired, perform steps 3
through 13 of Direct Continuous Seek procedure.

5. Set HEAD switch to desired position (see Head Selection
procedure. If switch is set to MANUAL Position, perform
a and b, Otherwise, proceed to step 6.
NOTE

Manual WRITE FORMAT may destroy data in the
next record.

a. Rotate DATA ENTRY switch to HEAD position.

b. Enter desired head number (in decimal) and press LOAD
key.
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6. Rotate RD/WRT SELECT switch either WRT or WRT FORMAT po-
sition.

NOTE

If in WRT FORMAT position, RECORD toggle
switch must be in SEQ position.

7. Set RECORD switch to desired position. If switch is set
to MANUAL position, perform a and b. Otherwise, proceed
to step 8.

a. Set DATA ENTRY switch to RECORD position.
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b. Enter desired head number (in decimal) and press LOAD

key.
8. Set +/-"switch to OFF (center position). Setting switch
to + or - position causes drive to indicate fault condi-
tion.

9. Set EARLY/LATE switch to OFF (center position).
10. Set WRITE FLAG/ Off switch to desired position.
11. Set AM/SECTOR switch to desired position.

12. Set ERROR OVERRIDE switches (DATA/OFF, ADDR/OFF) to de-
sired positions.

13. Set SHIFT PATT/DATA PATT switch to desired position.

14. Rotate DATA ENTRY switch to DATA PATTERN position and en-
ter desired data pattern as follows:

a. Enter 16 bit data pattern (consisting of four hexa-
decimal characters).

b. Press LOAD key.

CAUTION
Return WRITE PROT/OFF toggle switch to WRITE
PROT position after desired write operation is
completed. Failure to return switch to pro-
tect position could cause an accidential loss
of customer data.
15. Set WRITE PROT/OFF switch to OFF.
NOTE

Perform step 16 to write on C.E. (innermost,
highest number) cylinder only. Perform steps
16 and 17 to write all tracks except 256,
(tkrack 256 is locked out when drive is con-
trolled by FTU).

16. Allow writing only on CE (innermost highest number) cyl-
inder by proceeding as follows:

a. Rotate DATA ENTRY switch to position B.
b. Enter 5754 via keyboard.

c. Press LOAD key.
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17. Allow writing on all cylinders (except 256) by proceeding
as follows:

a. Rotate DATA ENTRY switch to position E.
b. Press DISP key.

c. Press BIT key.

d. Press 1 key.

e. Press LOAD key.

18. Press GO key. FTU is now commanding drive to perform de-
sired write operation.

Write/Read or Write/Read Format Operation

The following procedure describes how to prepare the FTU to
command the drive to first write information and then to read
the same information back. During a write/read format opera-
tion, the FTU writes then reads the entire record including the
address field (see figure 2-7). During a write/read, the en-
tire record is read but only the data field portion of a re-
cord is written. In both cases, the operator can control only
what is written in the data field portion of the record, the
address field is automatically calculated and supplied by the
FTU.

1. Perform Power Up Initialization procedure.
2. Perform Drive Selection procedure.
3. Perform Sector Count Check procedure.

4. Prepare for desired seek operation by performing a, b, or
c below and then proceeding to step 5:

a. If X - N, random, or sequential (FWD, REV or FWD/REV)

seek is desired, set ACCESS SELECT switch to that po-
sition.

b. If direct seek is desired, perform steps 3 through 6
of Direct Seek procedure.

c. If direct continuous seek is desired, perform steps 3
through 13 of Direct Continuous Seek procedure.
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9.
1.0.
11.

13.
14.
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Set HEAD switch to desired position (see Head Selection
procedure). If switch is set to MANUAL Position, perform
a and b. Otherwise, proceed to step 6.

a. Rotate DATA ENTRY switch to HEAD position.

b. Ehter desired head number (in decimal) and press LOAD
key.

Rotate RE/WRT SELECT switch either WRT/RD or WRT/RD FOR-
MAT position.

Set RECORD switch to desired position. If switch is set
to MANUAL position, perform a and b. Oterwise, proceed to
step 8.

a. Set DATA ENTRY switch to RECORD position.

b. Enter desired head number (in decimaf) and press LOAD
key.

Set +/- switch to OFF (center position) Setting switch
to + or - position causes drive to indicate fault condi-
tion of this test.

Set EARLY/LATE switch to OFF (center position).

Set WRITE FLAG/ Off switch to desired position.

Set KM/SECTOR switch to desired position.

Set ERROR OVERRIDE switches (DATA/COFF, ADDR/OFF) to de-
sired positions.

Set SHIFT PAT.T/DATA PATT switch to desired position.

Rotate DATA ENTRY switch to DATA PATTERN position and en-
ter desired data pattern as follows:

a. Enter 16 bit data pattern (consisting of four hexa-
decimal characters).

b. Press LOAD key.
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CAUTION

Return WRITE PROT/OFF toggle switch to WRITE
PROT position after desired write operation is
completed. Failure to return switch to pro-
tect position could cause an accidential loss
of customer data.
15. Set WRITE PROT/OFF switch to OFF.
NOTE
Perform step 16 to write on C.E. (innermost,
highest number) cylinder only. Perform steps

16 and 17 to write all tracks except 256,

(track 256 is locked out when 'drive is con-
trolled by FTU).

16. Allow writing only on CE (innermost highest number) cyl-
inder by proceeding as follows:

a. Rotate DATA ENTRY switch to position B.
b. Enter 5754 via keyboard.
c. Press LOAD key.

17. 'Allow writing on all cylinders (except 256) by proceeding
as follows:

a. Rotate DATA ENTRY switch ta position E.
b. Press DISP key.

c. Press BIT key.

d. Press 1 key.

e. Press LOAD key.

18, Press GO key. FTU is now commanding drive to perform de-
sired write operation.
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READ/WRITE OPERATION ON FIXED HEADS

Whenever an entry is made with DATA ENTRY switch set to fixed
heads, information previously entered with DATA ENTRY switch in
E position, will be destroyed, and WT PROT LED will flash.
WRITE PROT switch may be switched ON, to stop the flashing, but
if a write operation is desired, the WRITE PROT switch must be
switched OFF again prior to performing a write operation.

When performing read/write operations on fixed heads the
read/write functions and displays apply as for movable heads,
with the following exceptions:
° Status byte 1, for standard interface drives, will dis-
play the logical cylinder address of the fixed head being
. accessed.

° Only the maximum logical cylinder is displayed for se-
quential fixed heads.

) Status byte 2 displays the physical head number.

° When performing an Access Select function, rotate ACCESS
SELECT switch to DIRECT SEEK and load DESTINATION to zero
(zero cylinder address).

) Other access functions may not work correctly.

When moving from fixed heads to movable heads operation, with
DATA ENTRY switch in FIXED HEADS position, enter all zeros.

CAUTION

Customers data will be destroyed when writing
with fixed heads.

1. Rotate DATA ENTRY switch to FIXED HEADS position.
2. Enter the total number of heads being access (48 or 96).

3. Perform steps 15 through 17 of Read/Write operation.
MFM READ/WRITE EXCEPTIONS TO READ/WRITE OPERATIONS

When performing MFM read/write operation, the following excep-
tions exist:
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™ RD/WRT select switch applies to WRT/FORMAT, WRT/RD FRMT,
and READ functions only.

® SHIFT PAT.T switch is ignored because pattern is neither
high or low frequency.

e Address is not written or read, therefore ADDRESS ERROR,
FLAG, and A.M./SECTOR switches do not apply.

° MRM type drives do not have read PLO, therefore

EARLY/LATE strobe switch, that controls the read PLO, is
inoperative.

Read Operations
The following procedure describes how to prepare the FTU for
read operation. During a read operation, the FTU commands the
drive to read any data record (or records) selected by the OE_
erator. It is important to note that this test will work only
if the record (or records) to be read were written by the FTU.
1. Perform Power Up Initialization procedure.
2. Perform Drive Selection procedure.

3. Perform Sector Count Check procedure.

4, Prepare for desired seek operation by performing a, b, or
c below and then proceeding to step 5:

a. If X - N, random, or sequential (FWD, REV or FWD/REV)
seek is desired, set ACCESS SELECT switch to that po-
sition and proceed to step 4.

b. If direct seek is desired, perform steps 3 through 6
~ of Direct Seek procedure.

c. If direct continuous seek is desired, perform steps 3
through 13 of Direct Continuous Seek procedure.

5. Set HEAD switch to desired position (see Head Selection
procedure., If switch is set to MANUAL Position, perform
a and b. Otherwise, proceed to step 6.
a. Rotate DATA ENTRY switch to HEAD position.

b. Enter desired head number (in decimal) and press LOAD
key.
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6. Rotate RD/WRT SELECT switch Read position.

7. Set RECORD switch to desired positibn. If 'switch is set
to MANUAL position, perform a and b. Otherwise, proceed
to step 8. :

a. Set DATA ENTRY switch to RECORD position.

b. Enter desired head number (in decimal) and press LOAD
key.

8. Set +/- switch to desired position.
9. Set EARLY/LATE switch to OFF (center position).
10. Set AM/SECTOR switch to desired position.

11. Set ERROR OVERRIDE.- switches (DATA/OFF, ADDR/OFF) to de-
sired positions.

12. Rotate DATA ENTRY switch to DATA PATTERN position and en-
ter desired data pattern as follows:

a. Enter 16 bit data pattern (consisting of four hexa-
decimal characters).

b. Press LOAD key.

CAUTION

Return WRITE PROT/OFF toggle switch to WRITE
PROT position after desired read operation is
completed. Failure to return switch to pro-
tect position could cause an accidential loss
of customer data.

13. Set WRITE PROT/OFF switch to OFF.
NOTE
Perform step 14 to read on C. E. (innermost,
highest number) cylinder only. Perform steps
14 and 15 to read all tracts except 256,
(tkrack 256 is locked out when drive is con-
trolled by the FTU).

14. Allow reading only on C.E. (innermost, highest number)
cylinder by proceeding as follows:
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15.

16-

a. Rotate DATA ENTRY switch to B position.
b. Enter 5754 via keyboard.
c. Press LOAb key.

Allow reading on all cylinders (except 256) by proceeding
as follows:

a. Rotate DATA ENTRY switch to E position.
b. Press DISP key.
¢. Press BIT key.

d. Press 1 key.
e.' Press LOAD key.

Press GO key. FTU is now commanding drive to perform de-
sired read operation.

1/0 LINE CHECK

FTU commands drive to seek cylinders that are numbered by
powers of 2 only (1,2,4,8,16, etc.) to check I/0 lines.

2

1.

54

Perform Power Up 1Initialization procedure and select
drive.

Rotate DATA ENTRY switch to SEEK INCREMENT position.

Enter number 8000 and press LOAD key.

Rotate RD/WRT SELECT switch to ACCESS ONLY position-
Rotate ACCESS SELECT switch to SEQ REVERSE position.

Press GO key.

Ensure that the cylinder address is being sequenced by
igazfving row 1 LEDs, after positioning switches as fol-

a. Rotate DATA/ENTRY switch to STATUS BYTES position.

b. Press 1 key.
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ACCESS TIME CHECK :

The FTU automatically calculates the time that the drive re-
quires to perform a seek operation. The operator can use
either of two methods, EOT (End of test) stop or manual stop,
to obtain this time. Using the EOT stop method, the FTU indi-
cates the access when the drive takes to complete the entire
test (10 000 seeks for random, direct continuous, or sequential
and 1 cycle for X - N). Using the manual stop method the FTU
indicates the access time for any number of seeks.

The FTU uses a crystal oscillator to generate the time base for
the access time check. Due to tolerances and differences be-
tween crystals, the access time indicated by the FTU may vary
slightly from the actual time. Therefore, when the FTU 1is
first used and periodically thereafter (due to changes in crys-
tal characteristics) the access time should be checked. This
is done by checking it against a known time standard and noting
the percentage of deviation.

The following procedures explain both methods of calculating
access time and also describe a method for verifying that the
FTU is calculating the time correctly.

For specific access time information refer to the test and
adjustments procedures in the specific drive maintenance manual.
EOT Stop Access Time Check

1. Set SINGLE/CONT switch to CONT and EOT STOP/OFF switch to
EOT STOP.

2. Command desired seek operation.
3. Rotate DATA ENTRY switch to STATUS BYTES position, press
A key, and read access time from ROW 1 LEDs.
Manual Stop Access Time Check

1. Set SINGLE/CONT and EOT STOP/OFF switches to desired po-
sitions.

2. Command desired seek function.
3. Rotate ACCESS SELECT switch to C position .
4. Press GO key.

5. Rotate DATA ENTRY switch to STATUS BYTES position, press
A key, and read access time from ROW 1 LEDs.

83323370 G 2-65



FTU Access Time Verification

1. Connect oscilloscope to observe on-cylinder signal at
drive. Note that the on-cylinder signal referred to here
remains active all during the time the drive is on cylin-
der. Do not confuse it with the on c¢ylinder pulses,
which are active only for a short time after the drive
reaches on cylinder.

2, Command drive to perform direct seek by performing steps
1 through 8 of Direct Seek/Access Only procedure. Ob-
serve and note how long the on-cylinder signal remains
inactive (on-cylinder goes inactive when the seek begins
and active again when the seek ends).

3. Rotate ACCESS SELECT switch to position C.

4. Rotate DATA ENTRY switch to STATUS BYTES position, press
GO key, and read access time from ROW 1 LEDs.

5. Calculate percentage of deviation between values obtained
in steps 2 and 4 by using the following formula.

% of Deviation = Oscilloscope Value - FTU Value X 100
FTU Value

Example: Assume oscilloscope value (from step 2) 1is
100 ms and FTU value (from step 4 is 125 ms.

% of Deviation = 100 - 125 X 100 = -20%
125

6. Write value from step 5 on piece of tape and attach tape
to upper right hand corner of FTU front panel. During
subsequent access time checks, use percentage of devia-
tion to calculate actual access time.

FLAGGING A BAD TRACK

With the ERROR OVERRIDE switches down any read test in prog-
ress, the FTU will stop exercising the drive in the event of a
data or address error. Before flagging the track on which the
error occurred, first WRITE and then READ the track several
times to ensure that the error was not a random one.

l. Program tester to command operations on bad track.

a. Place DATA ENTRY switch in STATUS BYTES position,
press the 1 key and observe cylinder address of bad
track in hexadecimal form on row 1 LEDs.
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8.
9'
10.

b. Press DISP key to move cylinder address to row 2 LEDs.
c. Place DATA ENTRY switch in DESTINATION position.

d. Press DEC key to convert bottom display from hex to
BCD.

e. Press LOAD key.

'Program tester to command operations at bad head address.

a. Place DATA ENTRY switch in STATUS BYTES position,
press the 2 key and observe head address of bad track
in hexadecimal form on row 1l LEDs.

b. Press DISP key to move head address to row 2 LEDs.

c. Place DATA ENTRY switch in HEAD position.

d. Press DEC key to convert row 2 LEDs from hex to BCD.

e. Press LOAD key.

Place HEAD toggle switch in MAN position.

Set RECORD switch to SEQ position.

Place ACCESS SELECT switch in DIRECT SEEK position.

NOTE

The logical record number is not the same as
the sector number (see table 2-7).

Place RE/WRT SELECT switch in WRT/RD and SINGLE/CONT tog-
gle switch in SINGLE position.

Press GO key and note whether ADDR ERR or DATA ERR LEDs
light. Repeat this step several time. If either LED
lights consistently, the track is bad. Flag bad track by

performing steps 8, 9, and 10. Otherwise, skip to step
11.

Place WRITE FLAG toggle switch in up position.
Place RD/WRT SELECT switch in WRT FORMAT position.

Press GO key.
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NOTE

When any operation other than formatting is
being done and WRITE FLAG toggle switch is in
up position, the FTU will stop when a write
flag is detected.

11. Place WRITE FLAG toggle switch in OFF position.
12. Press RTZ and CLR keys.

13. Return to WRT/RD procedure 1in progress prior to dis-
covering bad track.

RELEASING PROCESSOR FROM LOOP

The processor may det hung up in a loop if it is given an
illegal command. Then the keyboard sTOP, GO, CLR, and RTZ keys
will have no effect on the condition of the UNIT RUN LED. In
this situation, you have two options. One option is
initializing the FTU again by reentering all the previously
entered parameters. However, a more convenient option is the
following:

1. Place PROCESSOR RUN/HALT switch in HALT position.
2. Press STOP key.

3. Place PROCESSOR RUN/HALT switch in RUN position.
4, Press GO key.

The FTU will continue in the test at the point where the mal-
funciton occurred.

HEAD ALIGNMENT

General

This section is used with the head alignment procedure in the
manual for the drive being tested. That manual provides the
specific procedure and specifications for head alignment. The
information here relates to operation of the FTU and interpret-
ation of the displays of head offset on the FTU.
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FTU Preparation

Perform the following steps to prepare the FTU for head align-

ment.

1.

2.

Perform Power Up Intialization procedure.

Perform Drive Selection procedure.

Connect test leads (see figure 2-3) between + and - jacks
on head alignment card, that 1is installed in the drive,
and the + and - HEAD ALIGNMENT jacks on the FTU front
panel. (observe polarity).

Connect Head Alignment Cable per alignment procedures in
applicable drive manual.

Set X1/X.l1 switch, on head alignment board to X1 position
and leave switch in X1 position disregarding drive manual
instructions.
NOTE
Select heads as described in steps 6 and 7 on-
ly when directed to do so in applicable drive
manual Head Alignment procedure.

Select first head to be aligned by setting switches as
follows:

a. Rotate RD/WRT SELECT switch to ALIGNMENT position.

b. Rotate DATA ENTRY switch to HEAD position.

c. Set HEAD toggle switch to MAN position.

d. Enter the head number of the head being aligned.

e. Press LOAD key.

f. Select type of offset display (Bit: GO) (HEX: GO) or
(DEC: GO) and proceed with head alignment as directed

in drive manual.

Select next head to be aligned by positioning switches as
follows:

a. Press STOP and CLR keys.

b. Perform steps d, e, and £ above.
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Cffset Displays . .

Three different LED displays of head offset voltage are pos-
sible. All three displays in table 2-10, use row 2 LED's.
These LEDs are labelled O-F just as on the FTU front panel.
For all three display modes, if LED F is 1lit then the read out
is negative.

For example to obtain the head offset in HEX, push HEX key and
then the GO key. This will set up a display pattern such that

LEDS 0-3 indicates the offset value (mV) multiplied by 169,
;EDs 4-7 indicates the offset value (mV) multiplied by 161,
LEDS 8-A indicates the offset value (mV) multiplied by 162,
‘LEDS B-E not used.

LEDS F indicates minus sign.

Thus, if the following LEDs are 1lit:

e 000 0006 0000 oeo00e
F C B 8 7 4 3 0

The offset read is -125; mV = -293 mV

(or, from table 2-4, HEX mode,

LED (mV)

8 = + 256

+5 = + 32

+2 = + 4

+0 = + 1
293 mv

and LED F indicates that this result is negative)

Similarly, to obtain an offset readout in BCD, push the DEC key
and then the GO key.
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The display pattern for this mode is:

LEDS 0-3 indicates the offset value (mV) multiplied by 100.
LEDs 4-7 indicates the offset value (mV) multiplied by 101,
LEDS 8-B indicates the offset value (mV) mulﬁiplied by 105.
LEDS C is the offset value (in mV) multiplied by 103,

LEDS D-E not used.

LEDS F indicates minus sign.

Thus, if the following LEDs are lit:

0000 0000 0000 e 0000
F o B 8 7 4 3 0

The offset read is +469;9 mV = +469 mV

{or, from table 2-4, DEC mode,

LED (mV)

A = + 400

+6 = + 40

+5 = + 20

+3 = + 8

+0 = + 1
469 mv

Pushing the BIT key and then the GO key sets up a third type of
display. Each of the nine LEDs on the right side of the dis-
play (0 through 8) represents an increment of 10 mV. Each of
the next five LEDs (9 through D) represents an increment of 100
mvV, If the offset is 600 mV or more, LED E is lighted. For

example, if LEDs F, A, and 5 are 1lit, the head offset is -260
mv.
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TABLE 2-9. HEAD ALIGNMENT DISPLAYS

LED _____Representation (In mvV)
Designation HEX Mode DEC Mode BIT Mode

0 1 1 10

1 2 2 20

2 4 4 30

3 8 8 40

4 16 10 50

5 32 20 60

6 64 40 70

7 128 80 80

8 256 100 90

9 512 . 200 100

A 1024 400 200

B Not Used 800 300

Cc Not Used 1000 400

D Not Used Not Uséd 500

E Not Used Not Used 600 And Above

F - Sign - Sign - Sign

STATUS BYTES

General
Sixteen status bytes are available to the operator of the FTU.

They are numbered from hexadecimal 0 to hexadecimal F. To call
up a particular status byte, place the DATA ENTRY switch in
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STATUS BYTES position and press the corresponding key on the
keyboard. The number of the chosen status byte appears on the
righthand 4 LEDs on row 2. The status byte appears on row 1
LEDs. For each of the 16 status bytes, table 2-10 gives the
value assigned to each LED.

Tag-Bus 1/0 (0)

This status byte displays tag and bus signals as they are sent
from the FTU to the drive.

Cylinder (1)

This status byte displays the cylinder on which the drive is
operating. The binary value assigned to each LED is given 1in
table 2-10. '

Head (2)

This status byte displays the head with which the drive is
reading or writing in hexadecimal. For example, for head 17,
LEDs 4 and 0 are lighted.

Record (3) .

This status byte displays the record on which the drive is per-
forming a read/write operation. The display pattern is ident-
ical to the Head display. This is readily visible only in
manual or random record (see description of RECORD toggle
switch in table 2-2).

Sector (4)

When the drive has been selected, this status byte indicates
the total number of sectors being used by the drive. During
read/write operations, the sector on which the drive is reading
or writing is indicated. This is readily visible only in man-
ual or random record.

Pattern (5)

This status byte displays the 16-bit data pattern that has been
entered in FTU memory and is repeated in the data field written
by the drive.
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Address Error Counter (6)

This status byte displays a count of the number of address er-
rors occurring during an extended read operation. Unless the
ADDR ERROR OVERRIDE toggle switch is in the up position. the
drive will stop reading when an address error occurs.

Data Error Counter (7)

This status byte displays a count of the number of records that
contain data errors. Unless the DATA ERROR OVERRIDE toggle
switch is in the up position, the drive will stop reading when
a data error occurs.

Flag/Pass Counters (8)

Display bits O through 7 indicate how many passes the drive has
made through the disk pack in an extended seek operation. Dis-
play bits 8 through F indicate the number of flagged tracks de-
tected in a read operation. :

Seek Counter (9)

This status byte displays a count of number of seeks performed
in a multiple seek operation.

Average Access Time (A)

This status byte displays the average access time for a series
of seeks. The display is binary-coded decimal where each group
of four LEDs represents a decimal digit. The least significant
digit is in tenths of milliseconds.

.Access Time Counter (B and C)

These two displays indicate the total access time required for
a series of seeks. This is a binary representation where the
lower order 16 bits compose the C status byte, and the higher
order 16 bits compose the B status byte. The readout is in
tenths of milliseconds.

Cylinder Destination 1 (D)
When the drive is performing a continuous seek between two cyl-

inders, this status byte indicates the address of the first
cylinder.
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Cylinder Destination 2 (E) .

When the drive is performing a continuous seek between two cyl-
inders,

this status byte indicates the address of the second
cylinder.

MUX Status (F)

This display indicates the fault status. signals sent back from
a drive that has a multiplexed interface.

The status condition
indicated by each LED is given in table 2-10. LEDs 2 and 6 are
not used.
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TABLE 2-10.

STATUS BYTES

Status Byte Number/Name

0 1 2 3
Tag-Bus I/0 Cylinder Head Record
Fixed
R/W First Volume
F Enabled Access Enabled Not Used
(CMD)
D E T 4 16384 Not Used
I D A 2 8192
S Cc G 1 4096
P B Hold Tag 2048
L A 1024 1024
A 9 512 512
Y 8 256 256 Not Used Not Used
7 B 128 128 128 128
6 U 64 64 64 64
B 5 S 32 32 32 32
I 4 16 16 16 16
T 3 I 8 8 8 8
/
] 2 0 4 4 4 4
1 2 2 2 2
0 1 1 1 1
Table Continued on Next Page
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TABLE 2-11. STATUS BYTES (Contd)

Status Byte Number/Name

4 - 6 7

Sector Pattern Addr Error Data Error
Ctr Ctr
D | F |Not Used 32768 Not Used 32768
I |E 16384 16384
S D 8192 8192
P | C 4096 4096
L B 2048 2048
A A 1024 1024
Y 9 512 512
8 Not Used 256 No£ Used 256
7 128 128 128 128
B 6 64 64 64 64
I 5 32 | 32 32 32
T 4 16 16 16 16
S 3 8 8 8 8
2 4 4 4 4
1 2 2 2 2
0 1 1 1 1

Table Continued on Next Page
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TABLE 2-11.

STATUS BYTES (Contd)

Status Byte Number/Name

8 9 A B
Flag/Pass Seek Average Access Time
Counters Counter Access Time| Cts (0.1MS)
D| F F 128 32768 800 MS 2 147 483 648
I E - 64 16384 400 MS 1 073 741 824
S D A 32 8192 200 Ms 536 870 912
P c ¢ 16 4096 100 MS 268 435 456
L | B 8 2048 80 MS 134 217 728
A | A ¢ 4 1024 40 MS 67 108 864
Y 9 ! 2 512 20 MS 33 554 432
8 ® 1 256 10 MS 16 777 216
7 128 128 8 MS 8 388 608
? 6 F 64 64 4 MsS 4 194 304
I A
5 32 32 2 MS 2 097 152
T S
4 16 16 1 Ms 1 048 576
® 3 s 8 8 0.8 MS 524 288
2 . 4 4 0.4 MS 262 144
1 ' 2 2 0.2 MS 131 072
0 ® 1 1 0.1 MS 65 536
Table Continued on Next Page
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TABLE

2-11.

STATUS BYTES (Contd)

STATUS BYTE NUMBER/NAME

C D E F
Access Time| Cylinder Cylinder Mux
Ctr (0.1MS) | Destination Destination| Status
D | F 32768 32768 32768 No Head Sel
I E 16384 16384 16384 Wrt Fault
S D 8192 8192 8192 W+R Off Cyl
P|C 4096 4096 4096 W/R Fault
L | B 2048 2048 2048 Voltage Fault
A | A 1024 1024 1024 HD SEL Fault
Y 9 512 512 512 Seek Error
8 256 256 256 WRT Protect
7 128 128 128
B 6 64 64 64
I 5 32 32 32 On Cyl
T 4 16 16 16 Unit Rdy
S 3 8 8 8
2 4 4 4
1 2 2 2 Offset Active
0 1l 1 1 Chk Diag.
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THEORY OF OPERATION



THEORY OF OPERATION 3

"

INTRODUCTION

The TB2l6 is a microprocessor-controlled tester containing a
' 6800 series microprocessor and related support chips. The
microprocessor operates under control of firmware loaded into
FTU memory during manufacture.

The main elements in the FTU are a power supply, four cards in
the 1logic chassis, and three circuit boards on the front
panel. The microprocessor system is located on the logic
cards. The front panel circuit boards contain switches and in-
dicators that are used by the operator to control and monitor
FTU and drive operation.

Figure 3-1 is a block diagram of the FTU showing the circuit
cards and their principal logic elements. This figure also
shows the data bus, address bus, and various control lines con-
necting these elements. The logic elements appearing in the
figure are described in table 3-1. The following text de-
scribes the purpose of each circuit card and its relationship
to the system. ,

MICROPROCESSOR CARD

The microprocessor card performs the processing and memory
functions of the FTU. The microprocessor chip on this card
makes computations and controls data transfer to and from the
other system elements as directed by the microprogram. The
microprocessor is responsive to changes in the front panel
switch settings (operator 1nstruct10ns) and signal appearing on
the drive 1I/0. The microprocessor sends commands to the I/0
control, read/write control, and control panel interface.
These determine what is communicated on the interface to the
disk drive and what is displayed on the fron panel.

1/0 CONTROL CARD

The I/O control card contains circuitry to interface the FTU
with the drive. Commands from the microprocessor prepare the
I/0
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control for communications between the FTU and the drive. Re-
sponding to the device type code entered by the operator into
FTU memory, ensures that the proper interface is used in rout-
ing these communications on the I/O lines.

Signals transmitted to the drive include commands and write
data. The I/O control follows microprocessor instructions to
generate the command signals. It also routes write data (for-
mat and data pattern) from the read/write control card to the
drive I/0O lines.

Signals received from the drive include status information and
read data. The I/0 control indicates the drive status to the
microprocessor and routes read data to the read/write control
card.

READ/WRITE CONTROL CARD

The read/write control card processes read/write data by pre-
paring it to be written and interpreting it as it is read.
During a write operation, it enters into its memory formatting
data followed by repetitions of the data pattern entered by the
operator on the FTU keyboard. This data is sent to the drive
via the I/O control card when the heads are at the proper point
over the disk pack. The FTU determines the proper point by
using the Index and Sector signals it receives from the drive.

During the read operation, the data read by the drive is routed
by the I/0 control card to the read/write control card for com-
parision with the data stored in its memory. This comparison
‘indicates data and address errors that occurred in the
write/read operation.

An additional function of this card is conversion of the analog
head alignment offset into digital form for LED display of head
offset.

CONTROL PANEL INTERFACE CARD

The control panel interface card has two basic functions.
First, it translates control panel switch settings into in-
structions for the microprocessor. Second, it responds to spe-
cific signal combinations on the microprocessor system busses
by lighting appropriate LEDs on the front panel.

LED DISPLAY BOARD

The LED display board provides a number of indications to the
operator. These include keyboard entries, FTU status bytes,
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self test status, and head alignment offset. For more inform-
ation about these, refer to the controls and indicators table
in the operation section.

CONTROL PANEL BOARD

The control panel board contains the switches used to control
operation of the FTU. For more information about these, refer
to the controls and indicators table in the operation section.

TEST POINT BOARD

The test point board allows the operator to connect an oscillo-
scope to various drive I/O lines. The test point terminals are
defined in the operation section under Test Points and Jacks.

POWER SUPPLY

The power supply, located in the FTU case, produces the regu-
lated voltages (*5 V dc) used by the FTU circuitry. By chang-
ing connections and Jjumpers on the primary of the power trans-
former (Tl), the operator can use the FTU with a variety of
line voltages (refer to Operating Voltage Selection in the op-
eration section).
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TABLE 3-1.

FTU CIRCUIT ELEMENTS

Circuit Element

Function

Microprocessor

ROM

Timers
Data and Address
Buffers

PIAs

Address Decoder

Addressable Latches
Register

A single chip containing arithmetic and
logic elements that control operation
of the FTU. The processor operates un-
der control of firmware stored in the
read only memory (ROM).

Random access memory for temporary
storage of data used durlng micropro-
cessor operation.

Programmable read only memory chip con-
taining firmware that directs the ac-
tivities of the microprocessor chip.
This chip is programmed during manu-
facture.

Control and measure timing during seek
and read/write operations.

Extend the fan-out capability of the
mlcroprocessor chip.

Peripheral interface adapters allowing
the microprocessor chip to interface
with external circuitry such as control
panel switches of drive I/O.

Enables particular devices (RAM, ROM,
timers, PIAs) depending -on the address
present on the address bus.

Recognizes microprocessor command to
light a particular front panel LED and
then energizes the LED driver for that
LED.

3-6
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MAINTENANCE 4

INTRODUCTION

This section contains procedures to check and adjust power sup-
ply voltages, information for handling electrostatic sensitive
devices, tests to maintain the PFPTU, and a 1list of required
maintenance tools in table 4-1.

POWER SUPPLY VOLTAGE CHECK AND ADJUSTMENTS

The FTU power supply voltages must be checked per table 4-2 and
adjusted if necessary when any of the following problems are
evident:

e FTU operation becomes unreliable (processor will not in-
itialize).

° FTU operating voltage (input power) has been modified.

) Power supply board assembly -ZJV has been replaced.
Adjust power supply as follows:

1. Raise FTU front panel assembly and secure into place.

2. Install 30 pack extender into spare logic slot (location
A2A01).

3. Ensure that all logic cards are installed into logic
chassis assembly.

4. Apply power to FTU:
CAUTION
To prevent possible damage to equipment, al-

ways use a nonmetallic screwdriver when making
any voltage adjustments.
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TABLE 4-1.

MAINTENANCE TOOLS

Description

Part Number

Description

Part Number

Chip Extender 12212196 Wire Wrap 12218402
(Chipeclip) Bit, 30 Gage
Extender Board, | 75845700 Wire Wrap Gun, | 12259111
30 Pack Electric
Extender Board, | 75845300 Wire Wrap Re-
60 Pack moval Tool
20-30 Gage CDC 12259183
Oscilloscope, Tektronix 454
Dual Trace or equivalent Wire Wrap 12218403
Sleeve, 30
Gage
Volt/ohmmeter, Fluke 8000A
Digital or equivalent
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Using digital meter, measure power supply voltages per
table 4-2.

Adjust any out of tolerance voltages through access holes
marked -5 and +5 VOLTAGE ADJ, in power supply board as-
sembly cover.

TABLE 4-2. VOLTAGE ADJUSTMENTS

VOLTAGE EXTENDER PIN NO. ADJUSTMENT CONDITIONS
+5 V 44A/B +5.0 + 0.05 V
-5V 02A/B -5.0 + 0.05 V
GND O6A/B

PROCESSOR TEST

1. Set Circuit Breaker CBl, on powef supply. to ON position
and ensure that +5 V and -5 V LEDs are lighted.
2. Set PROCESSOR switches as follows:
SWITCH ) POSITION
PROCESSOR START/RESET START
PROCESSOR RUN/HALT RUN
3. Ensure that +5%5, -5, RUN, BUSY, FLT, SEEK, ERR, SELD, WT
PROT, RDY, and ON CYL LEDs are lighted. If any of these
LEDs are not lighted, a probable microprocessor malfunc-
tion is indicated.
Lamp Test
1. Rotate ACCESS SELECT switch to LAMP TEST position.
2. Press GO key.
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3. Ensure that LEDs, on FTU front panel, flash and continue
to flash until STOP key is pressed. Failure of LEDs to
light indicates a probable failure of:
¢ LEDs
© Decoder LED drivers
o Data bus buffer

e PIA ]

SELF TEST :
This test includes both a component check and switch test. The
component check must be completed satisfactorily prior to per-
forming the switch test to ensure the reliability of switch
test results.

1. Rotate ACCESS SELECT switch to SELF TEST position.

2. Set ERROR OVERRIDE switch DATA/OFF and ADDR/OFF to OFF
position.

3. Rotate DATA ENTRY switch to DEVICE TYPE position.
4. Rotate RD/WRT SELECT switch to WRITE FORMAT position.

5. Set the following switches:

6.

4-4

SWITCH DESCRIPTION POSITION
HEAD SEQ
RECORD SEQ
SINGLE/CONT CONT
-/+ OFFSET CENTER (OFF)
EARLY/LATE CENTER (OFF)
WRT FLAG OFF
WRT PROT OFF
AM/SECTOR SECTOR
EOT STOP OFF
SHIFT PATT DATA PATT
SEQ PWR DON'T CARE

Press GO key, initiating component check.
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7. Interpiet component check results as follows:

a. 1f LEDs RUN, +5, -5, RD, and 2% and 2l in row 2
LEDs are all lighted, FTU is operating properly, pro-
ceed to step 11 and perform switch test.

b. If any LEDs, in step a, do not light the FTU has de-
tected an error and is displaying the address of the
error causing component in row 2 LEDs (see table 4-3).

NOTE
Perform a repeat test or stop on error for
troubleshooting purposes by performing steps 8
through 10.

8. Set EOT STOP/OFF and ERROR OVERRIDES switches to desired
operation in a or b.

a. Repeat test once and stop on error by setting EOT
STOP/OFF and ERROR OVERRIDE switches to OFF position.

b. Repeat test continuously and stop on error only, by
positioning switches as follows: '

o Set ERROR OVERRIDES switch to OFF position.

o Set EOT STOP/OFF switch to EOT STOP position.

9. Set PROCESSOR START/RESET switch to RESET and then back
to START position.

10. Press GO key. FTU is now repeating test.
11.. Prepare FTU for switch test as follows:

a. Set all switches to initial positions shown in Table
4-4.

b. Observe that all LEDs are off in row 1 and 2 and that
LEDs RD, +5, -5 and RUN are on.
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TABLE 4-3. ERROR ADDRESS
Location Of Error
Address Of Card Circuit
Error* Type Location Type** Location Function
0000-007F _JGX A2A/B0O4 585 3841 MPU
0088-8B _JKX A2A/BO1 586 0741 PIA#1
008C-8F _JHX A2A/B0O2 586 4442 PIA#2
0090-93 _JHX A2A/B0O2 586 5242 PIAH#3
0094-97 _JHX A2A/BO2 586 5842 PIA#4
0098-9B _JJx A2A/BO3 586 0429 PIA#5
009C-9F _JJx A2A/B0O3 586 1329 PIAH#6
OOAO-A7 _JGX A2A/B0O4 587 0446 TIMER#1
OOAS8-AF _JGX A2A/B0O4 587 1246 TIMER#1
O0BO-B7 _JGX A2A/B0O4 587 1946 TIMER#3
0O0B8 -BF _JGX A2A/B0O4 587 2746 TIMER#4
1000-13FF _JGX A2A/B0O4 2114L-2 0409 RAM
(Bits 0-3)
2114L-2 2609 RAM
(Bits 4-7)
3000-37FF _JGX A2A/B0O4 5905 2731 ROM
3800-3FFF _JGX A2A/B0O4, 5904 0431 ROM
* Dpisplayed in row 2 LEDs. Data written is in Row 1, High
Order; Data Read or Check Sum, is in Row 1, Low Order.

|
i
|
i

w* Thig refers to element number as shown on the logic dia-

grams.

e4-6
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TABLE 4-4. SWITCH TEST INITIAL SETUP

Switch Initial Position
DATA ENTRY DEVICE TYPE
RE/WRT SELECT WRITE FORMAT
ACCESS SELECT MANUAL TAGS
HEAD/MAN, SEQ, RAN SEQ
RECORD/MAN, SEQ, RAN SEQ
PROCESSOR, START/RESET START
PROCESSOR, RUN/HALT RUN
PROCESSOR, STEP down
SINGLE/CONT CONT
-/+ (offset) center
LATE/EARLY (strobe) center
WRITE FLAG/OFF OFF
WRITE PROT/OFF OFF
AM/SECTOR SECTOR
EOT STOP/OFF OFF
ERROR OVERRIDES, DATA/OFF OFF
ERROR OVERRIDES, ADDR/OFF OFF
SHIFT PATT/DATA PATT DATA PATT
SEQ PWR/OFF OFF
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12. Perform switch test as follows:

a.
b.
C.
d.

e.

Set switch to be tested to desired test position.

Refer to figure 4-1 and ensure proper LEDs are lighted.
Return switch to its initial position (see table 4-4).
Repeat a through c for each switch tested.

Failure of switches indicates a probable failure of:

e Switches
e Data bus buffer

‘e PIA 1
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LED DISPLAY A\

RW1 |0 | 1 2 | 3| a5 | 6| 7] 8| 9| 10 11| 12]13|14)15
w2 | 28] 218 23] gtz 1| J0| 2| Bl 27| 8| 5| A 23| 22| 2 20
DATA ENTRY

DEVICE TYPE x x| x| x | ox [ x | xPx] x| x| x| x[x |x |x|X
UNIT NUMBER S I IR RSN R R P R R D I A T I B
DESTINATION I I P R I R I R R T I I A e e
HEAD S I Y P A IS IO IR I R R T T T e
RECORD I PO A T T T A R e T e e
FIXED HEADS - 2| - 'Y P P R A U IO RO IR (U BV R
DATAPATTERN Il - | 2 | 2 | = | = | = | = |- ~| -] --1-1-/1]-1-
STATUS BYTES || - 2l 2l 2| - | - | -1-1-]-]-1-1-1-1-17-
SEEK INREMenT | 2 | - | - | - | = | -« | - || -] -] -|-|-1]-1|-]-+
s MPU ADDRESS 2 | - -l 2| -] - | -]t al-q-1-1-1-
W MPU DATA 2| -l 2| - -] - | -]-1-1-1-]-1-1-1-1-
I B 2 |- | 2| 2| - SO U R T O R P T T
T c 2 | 2| - | - SO T P A i e S A
c 0 2 | 2| - 200 R N (S O U R IR (U IR DU I
H E 2 2| 2| - | -] - N U R R T O e
E F 2 2l 21 2| - |- |-|-|-|-1=-1-1-1-1-1-

S | RD/WRT SELECT
WRT FORMAT lox | ox ox x| ox x| x x| x x| x| x Ix {x |x
WRT/RD FORMAT || - | - | - S U R U T P R R N T S R
WRITE N O T R P P S P A 101 R A B (S [
READ - O T T T A A T 2 T e
WRT/RD -l -] - S I A R N IR IV IR B B
AL TGNMENT -] - O T P e R O T T T T R I
ACCESS ONLY I e S R I R Y 2 U P I R

NOTES:

A\ x

IND%CATES INITIAL POSITION OF SWITCH, RETURN EACH SWITCH TO ITS INITIAL POSITION BEFORE TESTING
NEXT SWITCH

—
"

INDICATES LIGHTED ROW 1 LED

~n
"

INDICATES LIGHTED ROW 2 LED

9H350-1A

Figure 4-1. Switch Test Display (Sheet 1 of 5)
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LED DISPLAY /D\

& See Sheet 1

ROW 1 o123 |a |5]6s 8 | 9 | 10111213 18] 15

ROM 2 o5 4| 3| 2| 1| 0 L9 RATIC N R R 3 R e

7 -1 -1 1-1-71- -2l a2 - |-|-1}-

8 P e 2l - |- f-|-1-1-1-

9 A e 2 |- -]z |-1-1-1-

A N 2 - l2 |- |-1-1-1]-

B T T i 2 |-z |2 |-1-1]-1]-

c A 22 |- |- 1-1-1-]-

D T 22 |- |2 |- |-1]-7]-

E T T 2022 |- |- |-1-1-

F S I T P R 222 |2 |- |-1]-]-+

ACCESS SELECT

s MANUAL TAGS x | ox | x x| x x| x x | x x| x x| x| x|x

W DIRECT SEEK S I e R U AU A I N S

I DIRECT CONT N I AU O D

T SEQ FORWARD T ) A I I e

c SEQ REVERSE e T T I A T S U I D T D I

H SEQ FWD/REV e A A N I

E RANDOM SEEK - - - 2| o2 N I I I T

s X - N SEEK A SO U I D I R

FIXDVOLUME | - | - | - | - |2 |- | - S I I I I I

LAMP TEST N - - A I I T e

SELF TEST -l - - -2 |- 2 I I i

B S P T O A I I T D I

c e S S T B N P I P O A

D -l - -1z 2] - I I e e

3 B I I I T A B A A I

F -l - -l - 2 2] 2 P
NOTES:

Figure 4-1.

9H350-2A

Switch Test Display (Sheet 2 of 5)
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LED DISPLAY /0\

ROW 1 0 1 2 3 4 |5 6 1011|1213 |14 15
ROW 2 J15 | 18| S13| 12| H11) ;10| 9 B8] 3220
HEAD
MAN - - - - - 1 - - -y - -]~
SEQ X X X X X X X X | x | x [x |x [x
RAN - - - - 1 - - - -] 4. 1-
RECORD
MAN - - - - - - - S T e e
SEQ X X X X X X X X Px | x | x |x |x
RAN - - s - - - 1 - - -] ]- -
S | SINGLE/CONT
W SINGLE - - - - - - - R I R
I CONT X X X X X X X - X | x | x [ x [ x |x
-7+ T B
¢ - - - - 1 - - - - - - - - -
H CENTER POSITION| X X X X X X X X | x | x | x |x |x
E + - - 1 - - - - - - |- - - -
S | LATE/EARLY 11 7
LATE - 1 - - - - - I
CENTER POSITION || X X X X X X X X [ x | x | x |x |x
EARLY 1 - - - - - - - - - - - -
NOTES:
As‘ee Sheet 1
9H350-3
Figure 4-1. Switch Test Display (Sheet 3 of 5)
4-11
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LED DISPLAY /N

ROW 1 0 |1 |2 |3 (4 [5 | 6|7 8|90 ]10|11|12|13]1a] 15
ROM 2 25 | 214 13| 12| | 0| 91 8] 7| ] 5] 0] 3] 2 2| 0
WRITE FLAG/OFF
WRITE FLAG S EE TR T A IS AP I I R R A I A e O
OFF Xolx o fxopxo b x o pxbx fbx b x I x o bx Ix x| x
WRITE PROT/OFF
WRITE PROT S T IS IR (U I (R R (N O A I R U P
OFF XX bx bx o x fx | xx [ x I xbx ] x Ix Ix x|
AM/SECTOR
AM SE N T T IR U I R I I A T P e
SECTOR XX e px o x x o bx e e b x [ x x| x Ix x| x
EOT STOP/OFF
EOT STOP SE T B U R A I A I T e e e
s OFF XX b x x| x fx o x fx x| x|k Ix x|«
W | DATA/OFF
I DATA ERROR SO EC T BT R AP (U I R A R I T e A R B
T OFF Xl b i Ix x| xbxofx I x b x I x I x fx x|k
C | ADDR/OFF
H ADDR ERROR SE T I BT AR U A B P T A I A I I
E OFF Xolx o x| x b bx x o fx Ix | x Ik Ix Ix |«
S | SHIFT PATT/
DATA PATT
SHIFT PATT SR N BT O A R T R I N P A O S IO O
DATA PATT XX b e dx bx b x x| x [ x I x Ix o [x x|y
SEQ PWR/OFF
SEQ PWR ol N R N TR IS AP N A I I T e e
OFF XX b b dx bx b bx e x x| x [ x [x Ix |
NOTES:

A See Sheet 1

9H350-4

Figure 4-1. Switch Test Display (Sheet 4 of 5)
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LED DISPLAY /N

ROW 1 0 1 2 3 4 5 6 10 11] 1213 |14 |15
ROW 2 S15 | J14 13| 12| 11| R0 0 Sl 32222
KEYBOARD
0-9 INDICATES VALUE (IN BCD) OF KEY PRESSED.
A-F :} N 20-2% row 2 LEDS.
S HEX - - - - - - - - 2 - - - -
W DISP - - - - - - - I O A A
I CLR ENT - - - - - - - -l - 1-12 |-
T LOAD - - - - - - - - 2 - - 2 2
c DEC - - - - - - - - l2]-12]-1-
H BIT - - - - - - - - 2 - 2 - 2
E SEL DRV - - - - - - - - le2l-t{2 |2 |-
s CLR FLT - - - - - - - -2l -2 |2 |2
RTZ - - - - - - - - 2 2 - - -
CLR - - - - - - - - j2 ]2 |- {- |2
G0 - - - - - - - -2 l2 -2 |-
STOP - - - - - - - - |22 |- {2 |2
NOTES:
A See Sheet 1
9H350-5
Figure 4-1. Switch Test Display (Sheet 5 of 5)
83323370 G 4-13




ELECTROSTATIC DISCHARGE PROTECTION
NOTE -

The following material is needed to perform these
procedures:

Conductive Static Shielding Bags* 95038604 (8 x 10)
95038606 (12 x 16)

*Vendor: Minnesota Mining & Mfg Co.

HANDLING ELECTROSTATICALLY SENSITIVE ASSEMBLIES

All drive electronic assemblies are sensitive to static elec-
tricity, due to the electrostatically sensitive devices used
within the drive circuitry. Although some of these devices
such as metal-oxide semiconductors (MOS) on logic cards are ex-
tremely sensitive, all semiconductors as well as some resistors
and capacitors may be damaged or degraded by exposure to static
electricity.

Electrostatic damage to electronic devices may be caused by a
direct discharge of a charged conductor, or by exposure to the
static fields which surround charged objects. To avoid damage
to drive electronic assemblies, service personnel must observe
the following precautions when servicing the drive:

° Ground yourself to the drive - whenever the drive
electronics are or will be exposed, connect yourself to
ground with a wrist strap . Make the connection to any
metal assembly or to the dc¢ grounding block at the rear
of the drive. As a general rule, remember that you, the
drive, and the circuit cards must all be at ground
potential to avoid potentially damaging static discharges.

o Keep cards in conductive bags - when circuit cards are
not installed in the drive, keep them in conductive
static shielding bags. These bags provide absolute

protection from static discharge and from static fields
surrounding charged objects. Remember that these bags
are conductive and should not be placed where they might
cause an electrical short circuit.

° Remove cards from bags only when you are grounded - all

cards received from the factory are in static shielding
bags, and should not be removed unless you are grounded.

4-14 83323370 G



HANDLING ELECTROSTATICALLY SENSITIVE LOGIC CARDS

Metal oxide semiconductor (MOS) integrated circ¢uits are used on
several logic cards in the unit. The logic cards are
identified by orange colored injectors/ejectors. MOS
integrated «circuits are extremely sensitive and therefore
require special handling to avoid damage caused by static
electricity. Observe the following precautions when handling
or working with logic cards using MOS integrated circuits:

Turn off power before removing and installing the logic
card.

Ensure that anything or anyone coming in contact with the
card 1is electrically connected to ground, including
tools, the body, clothing, containers, etc.

Toucﬁ the iogic chassis to bleed off any accumulated
static charge before removing or installing the card.

Handle the card only by a non-circuit portion. Do not
touch pins and circuit connection points.

Never use an ohmmeter on cards having microprocessor
assemblies.

Always remove the microprocessor cards before using an
ohmmeter on the drive.

Place the card in a conductive shielded bag immediately
following its removal from the unit. The card and the
bag must be in contact with logic chassis ground before
and during the time that the card in inserted or removed
from the bag. The bag should have a warning label
indicating that it contains an electrostatic-sensitive
device. The logic card must remain in the bag or at a
properly prepared work station whenever it 1is not
installed in the logic chassis.

83323370 G 4-15






SECTION 5

DIAGRAMS



DIAGRAMS -
—._
INTRODUCTION

This section contains diagrams describing all electrical cir-
cuitry and wiring found in the FTU. It also contains inform-
ation concerning the interpretation of the electrical circuit
and wiring diagrams. This results in the diagrams set actually
containing three different types of diagrams; (1) key to
logic, (2) card logic diagrams, and (3) cabling diagrams.

The diagrams set begins with the key to logic diagrams. These
sheets contain information concerning the interpretation on the
actual circuit diagrams. The key to logic is divided into the
following sections: assembly locator, cable and backpanel lo-
cations, intersheet referencing, card coordinates, logic lev-
els, abbreviations, and integrated circuit descriptions.

The card logic diagrams follow the key to logic and constitute
the major portion of the diagram set. The organization of
these diagrams is discussed later in this section.

The cabling diagrams show each cable. Signal names are given
for each wire as well as the connector pin number where the
wires teminate. In following a signal from one card to an-
other, it is not necessary to trace it through the relevant
cabling diagram. The cabling diagrams are presented for com-
pleteness and to faciliate troubleshooting.

In cases where one of several card types may appear in a par-
ticular location in the FTU, there may be similar sets of dia-
grams covering the different card types. 1In this case, each
set of diagrams contains a note on its cover sheet that speci-
fies which card type is described by it. To determine what
card types appear in a particular tester, find out the tester's
series code by examining the equipment identification plate.
Then refer to the spare parts list at the end of the parts data
section; this list correlates the card types to the tester ser-
ies code.
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TITLE PUBLICATION MANUAL DIAGRAM
NUMBER REVISION REVISION
LETTER . LETTER

| CODE IDENT \ x
FAULT CARD N\
DIAGRAMS 19333 83214117 A 1A
TYPE= CK_FV LOC= Al] ﬁgoss REF l'(l SHEET | Of 4 PAGE 3 1[0‘

CBRD (;‘>RD REF(?EI?F?ESZI%CE SH\EET P\A E
TYPE « LOCATION NUMBER NUMBER NUM%ER

9E85

Figure 5-1. Diagram Title Block

Each sheet in the diagrams has a title block containing the in-
formation shown on figure 5-1. This information is explained
as follows:

Title - Descriptive of the information contained on that
sheet.

Publication Number - Indicates the publication number of
this manual. This number is in lieu of the number usu-
ally found at the bottom of each page.

Manual Revision Letter - Indicates the revision level of
the page.

Diagram Revision Letter - Indicates revision 1level of
this diagram and changes due to engineering change order
etc.

Card Type - 1Indicates the type of card containing the
circuitry shown on this diagram, This is included only
on the first sheet of each card type but not at all on
diagrams showing key to logic or cabling information.

Card Location - Indicates the location of the card within
the FTU.
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® Cross Reference Number - Each sheet (except those in key
to logic) has a unique 3 digit cross reference number.

® Sheet Number - Pertains to the number cf sheets required
to show this circuitry and should match the last digit of
the cross reference number.

° Page Number - Indicates the page number of this sheet
within the manual. This number is in lieu of the number
usually found at the bottom of each sheet.

Table 5-1 lists the contents of the diagrams set and includés
the cross reference number, location and title of each sheet in
the set. However, each title and cross reference number is
listed only once. This is important to note where several
sheets have the same title and cross reference number but con-

tain different information because they apply to different
units.

TABLE 5-1. CONTENTS OF DIAGRAMS

Cross Module Title
Reference Location
Number

Key to Diagrams - Assembly Locator

Key to Diagrams -~ Cable and Backpanel
Locator

Key to Diagrams - Intersheet Refer-
encing

_Key to Diagrams - Miscellaneous

001l A2A01 Prewired Spare Card Slot Micropro-
cessor Signals Diagrams
002 A2A01 Prewired Spare Slot Microprocessor
Signals
101 A2B01 Control Panel Interface Diagrams

Table Continued on Next Page
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TABLE 5-1. CONTENTS OF DIAGRAMS (Contd)
Cross Module Title
Reference Location
Number
102 a2B01 Bidirectional Data Bits 0-7
103 A2B01 Row and Column Switch Decode
104 A2B01 Interrupt and Processor
Run/Halt/Reset
105 A2BO1 Decoder and LED Drivers, Part 1
106 A2B01 Decoder and LED Drivers, Part 2
107 A2B01 Decoder and LED Drivers, Part 3
108 A2BO1 Decoder and LED Drivers, Part 4
201 A2A/B02 I/0 Control Diagrams
202 AéA/BOZ Input Receivers
203 A2A/B02 PIA Data and Bus Control
204 A2A/B02 PIA Data and Receiver Enable
205 A2A/B02 PIA Data and Transmitter Enable
206 A2A/B02 Output Transmitters
207 A2A/B02 Bus Out Multiplexer and Trans-
mitters, Part 1
208 A2A/B02 Bus Out Multiplexer and Trans-
mitters, Part 2
209 A2A/B02 Bidirectional Data Bits
301 A2A/B03 Read/Write Control Diagram
302 A2A/B0O3 Head Alignment
Table Continued on Next Page
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TABLE 5-1.

CONTENTS OF DIAGRAMS (Contd)

Cross Module Title
Reference Location
Number
303 A2A/B03 Read/Write Enable Control
304 AZA/BOB Bidirectional Data Bits 0-7
305 A2A/Bd3 MFM and Write/Read Enable
306 A2A/B03 Address Mark and Data Error
307 A2A/B03 Read/Write Data Control |
308 A2A/B03 Write Address/Data RAM
309 A2A/B03 Address/Data Error Compare
310 A2A/B03 Read/Write Data Control Counter
311 A2A/B03 Read/Write Address Control Counter
401 A2A/B04 Microprocessor
402 A27A/B04 Microprocessor and Reset
403 A2A/B04 Read Only Memory
404 A2A/B04 Clock and Address Mark Counter
405 A2A/B04 Buffered Addresses 0-15
406 A2A/B04 Read/Write Random Access Memory
407 A2A/B04 ROM and RAM Decode Select
408 A2A/B04 Bidirectional Read/Write Data
Bits 0-7.
4009 A2A/B04 Phase Two Clock
501 A4 LED Display Diagrams
Table Continued on Next Page
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TABLE 5-1. CONTENTS OF DIAGRAMS (Contd)
Cross Module Title
Reference Location
Number
502 A4 LED Display, Part 1
503 A4 LED Display, Part 2
601 A3 Test Point Board Diagrams
602 A3 Test Point Board
701 AS Control Panel Board Diagrams
702 A5 Control Panel Board
703 A5 Control Panel Board
801 Al +5 / -5 Volt Power Supply Diagrams
802 Al +5 /_-5 Volt Power Supply
803 Input Power Configuration TB216
Microprocessor
901 FTU Internal Cabling Diagrams
902 . LED Display Cables
903 Test Point Cables
904 Control Panel Cable
910 I/0 Cabling Diagrams
911 I/0 "A"™ A2/A4
912 I/0 "A"™ 75 Pin Adapter Cable (A6
STD) (Al0 MUX)
913 60 Pin Adapter Cable A8 (STD and
MUX)
Table Continued on Next Page
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TABLE 5-1. CONTENTS OF DIAGRAMS (Contd)
Cross Module Title
Reference Location
Number
914 75 Pin Adapter B7 (MUX) / I/O
Cable B5 (STD and MUX)
915 .75 Pin Adapter B3 (STD) / Head
Alignment Cable
951 Head Alignment Diagrams
952 DIBIT Amplifier, Part 1
953 DIBIT Amplifier, Part 2
954 DIBIT Amplifier, Part 3
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REVISIONS
nev | eco. DESCRIPTION oart. [ oare Jcaxn
A_|PE23000 | RELEASED |
REVISION STATUS OF SHEETS A 8 JPES4244 JA0D NOTE TO STATUS MATRIX 318~
é C_[PES4Z44A| ERROR CORREC TION l;wu:
= 0 JPES4271 [stLEcT maTmiX CODES 3w
8|78 (0l i2i3]14|I5[i6|I7T|I8[19]20] A 2 Siectsm e

AR AR AL AT
AL ARAF RN

NN

MO ®|» | =
LAR B BER _EB NSy

NOTES:

Aoewce TYPE CODES ARE
IN SECTION 2 OF THIS MANUAL.

oaawn 13 g, i KEY TO LOGIC DA ¢

cricen DIAGRAMS GPeAATIONS 83323370 | G | E
EOmEER ?'V)\lv 3 3 CODE IDENT | CROSS SHEE T FAGE
APPROVED E 19333 jnerno I Jor 5 l 5-9
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A/B0O4 - _J6X A4 - LED DISPLAY BOARD A2-LOGIC CHASSIS
A/BO3- _JJX

A/BO2~_JHX
80I~-_JKX

L)
L)

(K
IS
g'

s
-

Y

=
/ 2N

o > B
oo e oY ° QQQ ° [} ."‘:’i‘.
0,00, 2 o N c% e% %% .7'71.7'.!
0. Sog g, Yog AT
0, Qg 20p @ 0, Yoy 0, U0 LA .
20 s $ oo N . | R /<
% s © / .® QQ ° NS ﬁﬁ':ﬁ ° ol Sl
ST OB MY S| [
% ® & QR ° e 2 C
e £ 2 A S| | , '
i £ 2 : <
Rt 2 % :
23 :
2z :
2 i

eecececcncosvcre

Al-POWER g
1-POWE .
» < J 0‘ /‘
\0’ 4! i/'/ J %, / . d ‘-_
1> /I N & ¥y /‘\>
[ 4 ; / VV
]/ [A A3-TEST POINT BOARD
\ NOTES:
{. ASSEMBLY LOCATOR A\ INCLUDES _JGV-POWER B
S SUPPLY BOARD
THE FOLLOWING SHOWS EACH MAJOR ASSEMBLY, ITS
PHYSICAL LOCATION CODE, AND WHERE T IS FOUND A CARD USED IN CMD HEAD
IN THE DIAGRAMS. ALIGNMENT IN DRIVE. CARD
STORED IN TESTER.
PHYSICAL | DIAGRAM
ASSEMBLY LOCATION | CROSS REF
CODE
POWER SUPPLY A Al 80! e
LOGIC CHASSIS A2
- JKX CTL PANEL INTERFACE A2BOI 101
~JHX 170 CONTROL A2A/802 201
—~ JJX RD/WRT CONTROL A2A/803 301
—JGX MICROPROCESSOR A2A/B04 401
~ZEV TEST POINT BOARD A3 601
_2ZFV LED DISPLAY BOARD A4 501
. ~ZJV CONTROL PANEL BD AS TO1 A
- ' —ZPV HD ALIGN CARD — 951
HEAD ALIGNMENT CARD 9
ASSEMBLY LOCATOR OPERATIONS c 83323370 |6 |E
CODE IDENT CROSS
19333 REF NO lsnkn 2 IPME 5-|0

P} ] 3 4 2 | 1



4 3 2 |
A2P201
A2P202
D A2P10|
1
A2P203
- 2. CABLE AND BACKPANEL LOCATOR
THIS SHEET SHOWS THE PHYSICAL LOCATION
OF EACH CABLE CONNECTOR REFERENCED IN
THESE DIAGRAMS. { NOTE THAT ONLY PLUGS
ARE REFERENCED.)
HEAVY LINE SHOWN ON CABLE EDGE
INDICATES RED MARKER. ENSURE THAT
CONNECTOR AND MARKER ORIENTATION
MATCHES DIAGRAM.
c 4 MARKER
- o
= A2PB3 A2PB2
S
TS
(A
Srede
Hu
ASP4 0y ~
B &
ASP3
ASP2
ASPI
-
A2PBI A2PBI
A
CABLE AND BACKPANEL "OPERATIONS c 83323370 |c | A
LOCATOR Lzsa‘rmf o
19333 | #er no lm:u 3 im\az 5-11
4 3 2 |




3¢ _INTERSHEET REFERENCING .
THE FOLLOWING EXPLAINS THE BASIC METHOD OF INTER-SHEET REFERENCING, ’

HEXAGON IDENTIFIES SIGNALS LEAVING OR

ENTERING THIS SHEET BUT NOT THE CARD.
ADJACENT NUMBERS IDENTIFY OTHER CROSS
REFERENCE NUMBERS WHERE SIGNAL 1S USED

SIGNAL NAME WHEN ACTVE
4+ ACTIVE HIGH ("1°)
- ACTIVE LOW ("0")

—— : ) 122,124
HRB - SEEK
ALTHRE 2 .__.L

a L - 93 [}

254
—)>——— 294 A29-0IA . _ . —
P — B 123 Az-254 243> 0

LINTRDL DATA TSNS Y 19333 c - RUN CONTROL 19333 c - l |
ey e a2 e 123 Jear 3 e it weaze (2% 294 fear 4 [um

SOURCE SHOWS WHERE
N . SIGNAL ORIGINATES

DESTINATIONS SHOW ALL LOCATIONS WHERE
OUTPUT SIGNALS GO WITHOUT REGARD TO

ACTUAL BACKPANEL WIRE ROUTING, IN THE
EXAMPLE SHOWN IT IS AS FOLLOWS

294 A29 - 0ilA

CARD ;
LOCATION
PIN

CROSS
REFERENCE NUMBER NUMBER
JCODE IDENT
INTERSHEET REFERENCING 19333 c 83323370 | C { A
NORMANOALE ) weer 4 |ma 5-12




4. CARD COORDINATES

HOMZONTAL
H

[

-
'

-F EACH COMPONENT ON THE A2 LOGIC CARDS IS IDENTIFIED ON THE
__I LOGIC DIAGRAM BY A FOUR-DIGIT COORDINATE LOCATOR. THE FIRST

z . TWO DIGITS LOCATE IT HORIZONTALLY, AND THE LAST TWO DIGITS

FhO—ctame

lllIIIIIIIIlIlIIJlIl_]lllIIIlIIlHIIIIIHH

(COMPONENT SIDE SHOWN)

5. LOGIC LEVELS

TIL®1" = +36(216)V
"0° = +0.4(x04)V

ECL 517 -
o
o

cMos 1%+

0.79(:0.18)V
1.95(20.43}v
2.4 VMIN

0.4 V MAX

6. ABBREVIATIONS

ALL ABBREVIATIONS ARE DEFINED IN
A LIST PROVIDED iN THE FRONT
MATTER OF THIS MANUAL .

7 INTEGRATED CIRCUIT DESCRIPTIONS

ALL INTEGRATED CIRCUTS ARE DESCRIBED IN
THE NORMANDALE CIRCUITS MANUAL

THE COORDINATES FOR A DISCRETE COMPONEN
POINT WHERE THE UPPER LEAD IS ATTACHED.

; LOCATE IT VERTICALLY. EACH CARD HAS THE COORDINATE NUMBERS
: PRINTED ALONG ITS EDGES. AS VIEWED FROM THE COMPONENT SIDE,
H THE COORDINATES FOR AN INTEGRATED CIRCUIT ARE GIVEN FOR THE
S sle—uo | LOCATION OF THE UPPER RIGHT ~ HAND PIN (ACROSS FROM PIN 1},
{} T ARE GIVEN FOR THE

MISCELL ANEOUS

CODE tDENT

NORMANDALE
OPERATIONS

83323370 Cla
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REVISIONS
REv.| Eco. DESCRIPTION DRFT. | DATE | chx'D

PE2300C  |RELEASED
PES4236 |ADD TWO SIGNALS cB |5-21-8g

o>

REVISION STATUS OF. SHEETS

5(8|7)8(9 |10}t (i2]i3{i4]i5|i6 |17 |18 |19]20

>

4—4%3—? +5V

8
N
=

—» -5V

onnn |G Raguwel3 1S . PREWIRED SPARE CARD SLOT NORMANDALE c
CHECKED MICROPROCESSOR SIGNALS OPERATIONS
wonen 1P 4/, L B Vv DIAGRAMS TODE IDENT | sR0SS Aot

APPROVED LOC: A2A0} 19333 |[ReFwe 00| [ Lot 2 I 5-15 g
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4 | 2 | 1
o BUFFERED R/ ATA BIT 0 >—< . '04b
+ - -
405 AO4-30A > w NC NC o > 102 BOI- 08B
409 Bo4 -08a 28 - *ENABLE 82 :g: :gza-cz;:
405 B04- 168 2885y + BUFFERED VMA 408 BO4-178
| A - -

D 408 B04- 198 24y ENABLE @2 DATA BIT | >—< 908 |0, gor- 04 D
409 04 - 184 203 - BUS AVAILABLE :g: :gi:?::

407 804 - 298 1Ay, + MEW SELO 408 BO4- 174
- E: -
407 Bo4-21 B3y ENABLE ADDRESSABLE LATCHES DATA BIT 2 >—< 102 BOI - 038
405 B4 -248 MA3y + WRITE « 92 gg: :g::?::

- 407 Bos-14a 198y ~ Doax 408 BO4- 164 -
409 Bo4-26a 2Ay + WRITE “DATA BIT 3 >—< 938 02 Boi-o03a
Y T o -

405 a04-1g 3Ry, +BUFFERED A0 408 BO4-i5A
- 438
Slea 38y + Al DATA BIT 4 >—< 102 BOE- 078
-3 Ay, * L 209 B02-438
c 8 4 + A3 304 AO3 -088 Cc
-278 - - 408 BO4 -288
+ 4 -DATA BIT 5 >—< 434
-3 134 H— A s > 102 BOI - 058
~1sa 15BNy + AS 209 BOZ - 43A
16A d . A6 304 A03-07A
- 148 - 408 BO4 - 28A
-1 258y * a? “DATA BIT 6 >—< 2044 ;52 pBoi-05a
- 1. + A8 209 A02-04A 4
405 A04-338 178 ’ . A9 304 A03-058
405 BO4-13A -~ 408 BO4 -25A
+ -
—ie 1BAyy Al0 DATA BIT 7 > w03 |0 oo 04a
“12a BBANy + Al 209 BO2-03A
108 7 . Al2 304 AO3-04A
- 08B - 408 BO4-26B
—1oa 20AN + AI3 _
B 10A :, - " BREAK POINT 324 104 801288 B
- ==
405 804- 108 ZASy + BUFFERED AIS Ne
-IRQ 218
—» 402 A04-32A
-— - RESET 18 - = -
3 102 BOI-17A
1
NC
A A
PREWIRED SPARE CARD SLOT NoRMANDaLe c 83323370 l¢c |8
MICROPROCESSOR SIGNALS by
CODE IDENT | CROSS
LoC: A2a01 | 19333 [rerno 002 ]S"“‘ 2 l"“‘i 5- 18
4 ] 2 | 1



4 | 3 v 2 | 1

REVISIONS
REV. ECO. DESCRIPTION DRFT. | OATE | CHK'D
T A [PE23000 JRELEASE
REVISION STATUS OF SHEETS FILTER CAPACITORS B |PES236_|ADD TWO SIGNALS cB |s-2red
S§51617|81910112113114]15 16117118 11920 _ 1 uF "
A AlAJA|A|A SV R
Alala|a 0610 1743 : - T
; 0622 2210
133 2221
1610 2233
1622° | 2355
1633 2110
1655 2733
X UNUSED LOGIC ELEMENTS
TPUT
ELEMENT | LOCATION 3'3'“(5)
140LS 1953 1
140LS 0331 3.8.11
141 2453 6
141 2920 6.8
200 2931 6,12
200 1809 6.8
AZBI- 801-
904 [as] P1-03 253 >§§;—)} ' ’ 5V
904 [As] P1-20 )5 J_g'l? ¢ _L ' A2P101
. ul
+20% I-‘ uf -»—-—))0—‘- 502 [a4]P1-01
138V 1 D18 502 [ig)P1-18
= - BO1-  A2pBI-
904 [15] P1-06 22T N——p D [ SHAASS 444 40, faa| P2-30
904 [As] Pl-23§;;9>ggT)>—- =
902 [ad) 91—25—9398 >——)393 ——e
902 [n4]P1-08 )B—“%}--«-
osagg [
A2PB1- BO1-
902 [ P1-28 f%))%)} =R 5y -
502 P11 _»Eiﬁ>_'
028 ?} |
AZPB1- B01-
A2T -SEQ PHR
904 [as] P1-02 2143, > NC
203 A02-07B
i
DRAWN G Kaan€ |13 29
P g?:‘g;&s PANEL INTERFACE AN c 83323370 e |8
ENGINEER 1 A/ eudlang ] 17117 | COOE 1DEWT | cROSS Tomeer PAG
APPROVED : TYPE AJKX ~UC- A2801 ¢ 19333 "¢ ¢ 108 | lJﬁB! 517

4 ! 3 * 2 ! b TR



801-
407 B0a-218 1Ay

'FNAH..E

P
AND 2

405 AD4-318 238y,

+BUFFERED A2

(4
409 b0a-200 QA3 +READ

409 B04-26A Q4D

+WRITE

DATA BITS O-7

g .
140LS -BUFFERED A2 2 103
19 1953 +BUFFERED A2
j = = *F‘ = 5.106,107, 108
NABLE P 103
1
RCVR

i3) 127 -DATA BIT O %.;1-

E) 0 3 002 A01-048
® = 209 A02-048
1oy 5 304 AD3-178

[4, 14 408 804-178

-DATA BIT 1 2 _ 002 a01-058
209 A02-058
304 AO3-16A
. 408 BO4-1TA
-DATA
15 DATA BIT 2 —»%38 002 A01-0s4
ovwn 209 A02-05A
sel 304 A03-158
. 408 BO4-164
F -DATA ¢
i 13 DATA BIT 3 NE 002 A01-038
3 han 209 B02-038
; 304 AD3-14A
408 BO4-15A
SoATA 81T 3 103108
+|
£)103,10
+DATA BIT 1 103,105 103.108
- +DATA BIT O i
@103.\05
801-
DATA BIT 4 ) o7 002 AD1-438
209 B02-438
304 A03-088
408 B04-288
-DATA BIT § 2=<  S\0%8 502 A01-434
209 BOZ-43A
304 A03-OTA
408 BO4-28A
-DATA BIT 6 3>93A 602 A01-04a
209 A02-04A
304 AD3-058
408 BO4-25A
-DATA BIT 7 > 048 52 401-034
209 B02-03A
304 A03-04A
408 BO4-268
+DATA BIT 7 103,108
+DATA BIT 6 J) 103,108
+DATA BIT § 103,107
+DATA BIT 4 L) 103,107
BIDIRECTIONAL GrERATIONS 83323370 | c A

CODE IDENT
Loc: A2801 | 19333

102 |sneer 2 lPuiE 5-18

3 4 2 |




4 S

A2PB81- BO1-

ROW 1

214\ 21A (| ROW 1
703 pis]pi-08 225 >
-z; 218218 {{ ROW 2

[ ] 104
Row 2 N) 104

_o7 2245224 SCROW 3
24 228 :zza 5(“0' 4

ROW 3
P 104

RON
4 {a) 104

(d
_10 19AS19A {TRON 5

ROW 5 =/

(d
-2y 198%S198 SCROM &

ROW
6 S) 104

’d
-2 24855248 SORON 7

ROK 7 :
ROW 8 O, 104

103 g r1-32 14834148 SCRON 8

102 @ +0ATA 8IT

“DATA 81T
10 F
2 O.mn 81T

102 @

DATA B8IT
102 <:>-—-'
+DATA BIT

+DATA BIT
102 ®~DATA :1R]

~ o Jon o b I o O

(">ODATA B8iT

801-

405 AO4-13A 108 > +BUFFERED A7

-BUFFERED A2

102 (&)

102 @-EME P.I.A. 1 AND 2

B01-
NC 27BN\

HALT + (+RON 7)
104 (:)——-——‘
+INTERRUPT

104 {7)

801-

NC 318 >

801-

+S YV

20

Vee
586

0741

PlA
NO. 1

Kot

PAY
PA2

PA4
Pas

PAS

PAT

@ 104

BO1-

-IRQ 8 3898 102 a04-324

-IRQ A

594 402 Bos-078

125\7\ +BUFFERED AQ
405 A04-168 10A{{_+BUFFERED A1

Al
:A? ) 105,106,107, 108
{w) 105,106,107, 108

405 AO4-16A ——

+ENABLE 02 AC 105

td
409 B04-08A —--)3: o ENABLE

104 BO1-28A ~RESET
405 A04-304 1BSS vBUFFERED R/-W

-RESET { X ) 108,106,107, 108

A2PB1- BO1-

702 E‘ﬂ’"‘s 14A E: 14!;\ COLUMN

14 15A} 154 > COLUMN

31 158) 158 /\ COLUMN

20A (\ 204\, COLUMN
09 S5XE)

8

1

6

1 184 a; ]gAa¥COLUNN 5
4

26 203;) 2085¥COLUM 3
2

24 \\24A\ COLUMN
05 S5

102 @H-m 25A » 25A;> COLUMN 1

+READ + (-WRITE
¢ ) <Y> 105

ROW AND COLUMN
SWITCH DECODE

TOPERATIONS c 83323370 l¢ |8

S
REF MO

| CODE IDENT Jcaos:
Loc:a2801§ 19333 lOS]SNm 3 lw\«‘-E 5-19

2

l 1




4 3 v 2 | 1
1
103 @__ag!_1 2 !
103 ROW 2
103 ROW 3 :f 206LS 801-
ROW 4 +INTERRUPT 124
103 . 3
o T el S
ROW 6
103 R G -—-<: ) 103
DH 103 ROW 3
103~ (u)-Bon e 7],
00 - 1 +HALT + (+ ROW 7) ﬁ/,9103
RPBB‘I-IO‘I‘ 0309 6 0210
1887\ 108 \\ -HALT d +5V
703 [a5] P1-20 18855100 5 WAL 7 39 kn
2253
5 Y e WA~
3.9 k0
)
- = N L2 .
002 Ap1-254 288y, -BREAK POINT e
2453
E‘ 1
78\ 1TB\\ -STEP 00 144 b
703 |AS| P1-25 >__s»___
Clros @H-so @)—"—));NL —N 2453
- B01-
5 ¥ e— 2852 4 60/-HALY 35204 405 pog-314
3.9 ki 2f 11sLs
308 ., -ENABLE §2 3Le
409 B04-198 = 1 2953 9 -PROCESSOR A2PB1-
) L, 2 RUN 3p3283,328 503 [\ P2-01
L.b 1
148LS
5N 1942
N 1
B [703 [As] p1-13 184y 164y ~START ],
140LS
‘ 28 1953 |
AN
140Ls 8 “RESET 95284 402 Bo4-388
17A\\ 17A\\ -RESET _ 5N 1953 103 B0O1-13A
—fros gl pr-12 % 203 B02-058
002 AO1-118 —
A
INTERRUPT AND PROCESSOR OPeRATIONS c 83323370 | C | 8
RUN/ HALT / RESET —
CROSS
LocAzBo, 19333 REF NO |04 ISNI:E' 4 IPAGE 5—20
z 2 A 2 | 1




A
w2 (8 =
S{(F)A!
w3 {v +AQ .
-RESET
soi- 103 -GATE LATCHES
407 804-21a Ay, -ENABLE ADORESSABLE LATCHES Sn— *L-‘—'IOG.IO‘IJOB D
148L8 LD ‘12 "
|03®_'R§*D_'L‘lw)__lh 1942 = Bl N & )
+ E
20 Las 2B "7 crvarm
'1_2 o710
L3N -
p—
DATA BIT Q h A2P101-
+|
102 (g)—sot 253 o [ p1-34
X7Y o
- 131200 P2 =2 26 502 | p1-26
7 1909
- BIT18 SIT 550 | pre17
*—
0309 X7V
*—1 C4=BD} 9 200 D', -BIT 7 > 502 P1-09 c
—{9.14
T X7Y L 1909 BO1- A2PB1-
:: oy s 200 -pen e L
: XY
+—ic2,80 4 6 J -1/0 READY, 41A\\ 41A
: 200 -PE,. READV, 4T 98414 555 [a4] P2-27
—{ci.e0F s
9,11
o TR I U <
9. 10
14
3 .
2l o2
o 1920
A2P101-
1T 1 B3 XY -
102 (F)—RAIA 8 12 Y 200 -p2,. 2 M3 502 [aq] p1-33 B
0309 X7Y
L Y200 P2 22 352 55, | pre2s
X7Y 1909
10 200 -pds BIT 14 516 555 | p1-16
0309 X7/Y
9 3 200 -p4, -BIT6 558 502 | p1-s
X7Y | I 1909 sm-AzPe:‘ L
7 200 -pe,. -SEEK ERROR \o34h\y34A (o0 | oy 59
2931 X7V
8 1] 200 Ao CLOCK 5,338 5,338 0 ez
2442
4
A
DECODER AND LED DRIVERS Ereaanons. c 83323370 |c | A"
PART | el
Loc:A2801 | 19333 [rerwe 105 ls"‘“ 5 e 5-21
4 3 4 2 I 1



4 ¥ 2 1 1
- “,
105@—-——“*[.““&1 )
O 3
103 (W)y—- 1$cr/e
103 @ + A0 'f CO/GI0|
103(x TRESET 13
RGTR
552
2431 P10
+DATA BIT 2 4 l X7Y 2P101-
102 (& c7.8DJ 1 |I2 1 10 -22 N\ 32
(./L 5 200 —H>=2- s02 A4 P1-32
. 0809 X7Y
—ce s |u i3] oVl N1 -210 2 502 | py-24
b—1 9,16 X7 2409
y—fsl::b 10 9 200 P8 BIT 13 15 o | pgs
¥y
0809 X/Y )
+—C4,8D 9 200 8, -BIT 5 W 7 502 P1-7
» Sy-T -
1::;,‘32} 7 o XY 2 e SELECTE| amA- Y
. ‘ -SELECTED \\35A \\ 354
L Ts13 ag:z - —~ —E==2 ST 2323392 503 P2-21
R i .
¢+—{cz.ep 1,00 -A2 READ 4358y 358 o < R e2-4
.12 ] 2931
—{ci,e0F s
9,11
—co80 F |4
L 19,10
14
3
2
I
0820
18
. +DATA BIT 3 13 X7¥ A2P101-
102 (o * o3
O 12 200 -pE 2 2L s0z [ka]p1-31
" 0809 X7Y "
200 -pEc 2 M2 502 | p1-23
" X7Y 2409
13} 200 p12 :BIT 32 N 502 | P1-1e
0809 X7Y
9 13 200 -p13. BIT 4 »-€- s02 | Pi1-s
7 X/Y 2409 B0I-  A2PBI-
200 M. -MRITE PROTECT 3 36ANy36A oo0 | gy pp
6 2442 X/Y ss
200 6. -ADDRESS ERROR y» 368+, 368 503 4] P2-5
2442
5
[4
;
DECODER AND LED DRIVERS oreRAmOnS c 83323370 | ¢ | a
PART 2 T -
LOC:A28BI 19333 |reFno 106 Iwm 6 lms 5-22
4 A 2 | 1



-

4 2 i 1
.
D]
- e
|05H§M3 "3 C8/C9
,;22. @ +al 2L ricreim
(ONL if ofcomio
103
ms@ - RESET 15 ;
ReTR
- 552
2420
+DATA BIT 4 1 X7Y A2P101-
w02{L) SATE i o4
s ! 200 P 3530 s02 a4 er-30
A 0809 X
:‘;I:" i 200 -his 212 22 g |esze
X7V 2409
p—{cs .80 10 .
;.I;:_ 200 4, > BT 3513 502 | p1-13
XY
¢—{caen 9 .
C ___—s—ll‘-'—* 200 -pin 81T 3 »5- 502 | P1-5
J Ol X7V 2409 e01-“Azpa1-
»—-ES,IlB!R} 7 1 ?904 ; 12, — -READY§\STA 3, 3Th 503 | p2-23
¢+—{cz.80 6 1 ) -DATA_ERROR\\3TB
_9—;2—} zg:z . RROBSNSTBS-378. 503 [Ad] P2-6
— C!;,OQ,} |
5.1
-’ 1 CO.!D } 4
L 19,10
14
3
2
3
=1 1320 A
: +DATA BITS T XY A2P101-
102 (x : s
B ® 12 Y 200 - -2 322 502 [ag] P1-29
1308 X7Y
213
. L Ll e
10 z:ggg & , -BIT 10 D12 s02 | p1-12
X7Y
9 9} 200 -pEx -BIT 2 >4 502 | P1-4
X7Y 2009 801- A2PB1-
- 7 200 b, “ON CYLINDERY 38ANy"3BA go5 | py.z
2042 | X77
6 1] 200 NS FLAG 3885 388 505 [ig] 2.7
2942
B
4

DECODER AND LED DRIVERS
PART 3

LOC- A280I

OPERATIONS

NORMANDALE c

83323370 cla

TOENT

19333

CROSS
REF NO

mlw 7 Jeace 5-23

2

1




2 l 1
-GATE LATCHES My
'?:.‘,@. + AR 3 52/
+ At 2 716
oDy ko :
- R h 4 T
103
——
05 A2P101-
+DATA BIT & h 6
o - =2 D> 502 [ag] P1-28
XY 1
- 200 -PEo, -2 —D2_ 502 |p1-20
1 2909
- 8119 W1 502 |pr-1
X7Y
¢ - 13 200 h13. BIT1 353 502 |pi-3
- X7Y 2508 BO1- A2PB1-
':E_.!.PJ:'! L4 13 200 -p12 —BUSY 320\ 320 oy | pa.e
: 2442 Y
+—1C2,8D 6 200 - 4 “ ™ 348 3 503@?2-3
.12 2931 :
—{ci a0
9,11
-> }—[co,80 4
9, 10 —
e
3
2
T ss2
1931
. A2P101
+DATA BIT 7 = TA] . i 4
B 102 (H)y— 12 Y 200 -h2. -2 5>2L- 50z [\ p1-27
1308 X7V -
LL 200 -p2, -2 —»-19 502 | P11
X7Y 2909
10 3] 200 h4,. -BIT 8 D12 502 | p1-10
1309 X7V
L] 200 -p4, -81T 0 »2— 502 | p1-2
X/Y ) 2909 801- A2Pa1-
- 7 200 M -UNIT RUN 3o 40A S 408" o0 ] p-26
2942
6
(4 _
NORMANDALE
DECODER AND LED DRIVERS OPERATIONS c 83323370 [c|aA
PART 4 D
LOC: A2801 cjogs:.ggr feeno |og|sum 8 Imc 5-24
4 A 2 | 1




4 | 3 \ 4 2 | 1

REVISIONS
rev.|  Eco. DESCRIPTION oarT. Joare Jeuno
A |P€23000 | RELEASE
REVISION STATUS OF SHEETS UNUSED RESISTOR PACKS rT__p:s«za'l GUANGE GUAL CHANNEL BUST R N
C |PES4240A [ CHANGE CARD TEST POINT 8 Is-21
112|3{a|s|e|7is|9liofith2]lizlialislie 1718119120 LOCATION | PiN(S) o | = oo wistoey vo Pace oUF Jire-a2
Ajajalalalalaala g::; 356;1.0 -
1.8
B|Bla|B{a]|B|afala . 4220 6.7.8 -
cisja|picie|alala ;;:g ;ﬁ‘é',
D 6020 2,7,9
UNUSED LOGIC ELEMENTS
ELEMENT | LocATion | COHTRUT
146LS 6031 2,10
146 1042 | 6.8.10,12
: 18918 0442 9,12
A0z
A4AN +5 Vv ) ‘ 5V
’d
Ll J_uu issw _L
802 6.8 uF 6.8 uf .
B TEOTH T
v 3By .
448
- - -
A2P203 oo A02- A2PB2-
Tra _[_ DLEAS 004 602 i3] P1-17
07?): [ = >0885) 068 602 i3] P1-34
na; [
15 ,
18
TG |
A — FILTER CAPACITORS
Ag2- 1 uF .
23Ayy | )
38 { sV 5V
T e
39553 [ 0819 3156 1434
==>—e 0933 3519 2534
gﬁi- 0934 3734 3123
—3-3—8-) } 0954 3745 3134
=5 1319 4123 3145
NOTE: 1934 4234 4312
Ao2- 5V 2432 4810 4318
/\ Pins s 8 12 oFtesLs AT 0442 AR UNUSED D -5 v 2543 | 6119 | 4328
ONLY ON AJHX REV E 8 BLW ) \Lg-"g‘u,, \L 2554 6332
T t20% -1 uF 3032 | 2054
T& T
S/C 28 & BLW, W/0 10034
DRAWN G‘gqi,p( 8.7
oD g‘i\%RCONSTROL TOrERATIONS. c 83323370 (¢ | o
ENGINEER 441é!é ia/ry AM | CODE IDERT o

M HOBS SHEE PAGE
APPROVED § TYPE: AJHX LOC-AZA/BOZ2} 19333 [ReF v 201 I o9 ] 5-25

4 | 3 A 2 i 1 wer 15121202




4 | 3 2 | 1
r02. r’_ -RCVR EMABLE 2oy oo
204 B0z-408 24Ayy,  VENABLE RECEIVERS 3 16 he l . — ——.(n
I 1042 - RCVR
A2P202- AP 2920 | 29645 'it iE RP 3020 &
16\ +SEEK ERROR/BUS IN BIT 6 2 4100 | 128 /z:) s Uri-k 3___ seek ennjous n piT ¢ D02 AZPE2-
vV *
a o “SEEK_ERROA/BUS IN BIT 6 ZTRENAEINE] 2] S Y 512855 128 55 [i3] p1-28
- +FAULT/8US IN BIT 7 8 1
’a ArA 1 s +FAULT/BUS IN BIT 7 203,204
4045 -FAULT/BUS IN 8IT ? LIV snl] F MI2AYS 128 652 3] P1-14
== e 203,204
[®e: zszo'l +INDEX £) 264
18\ +INDEX 7l 4700 |, +ON CYL/BUS IN BIT 2
W 148
a3 _InDEx s g M8 1 602 [a3]p1-26
11 <ON_CYL/BUS IN BIT 2 1 VAR 203.204
42 /( -ON CYL/BUS IN BIT 2 4 ;:. '3 — +5
AN | ! s
— b3
[wP-24201 4 Jo1311°
19\ +UNIT READY/BUS IN BIT 3 2l 410 0 |, ; N GO TR -
“ ;( “UNIT READY/BUS IN BIT 3 N VAL 2] v P SUNIT READY/BUS INBIT 3 syidagsiah o, [l P1-09
20 g& VADDRESS MARK FOUND/BUS IN BIT O Y T7 Y 203204
) - f v 2120 |s +AM_FOUND/BUS IN BIT O .
5 ADDRESS MARK FOUND/BUS IN BIT O 51'_ 16 sg £ ML 602 [az] p1-25
——= L{; )zos.mL 306 B03-438
2008 11 MARK
_s e ll_np—zo—za-l 0 +SECTOR . fl o
+SECTOR MARK R ey 13 +BUSY/GND 3
25y _+SECTOR oA 348
50 -SECTOR MARK GV 14 3348 _ ¢ .
48 - BUSY/GND (1 VAR I 208
a ( + BUSY/GND 4 .3 -5 v
AZP201% 2108 —
03 \\ -WRITE PROTECT/SPARE ey
08 3 +WRITE PROTECT/SPARE | SV m:;ga:o—l =
2 —an—! 019 |5 +WRT PROT/SPARE oz
A2P203- & 1 2 298
02 > +SERVO_CLOCK AR i T L@ 208
14  SERVO. GLOGK 1 5 +SERVO_CLOCK 3TA
LAY SERVO_CLOC SL " _]lﬁ (] F >>——— 305 BO3-298
ez .(;] 1 SREAD CLOGK 5o 42A o0 oo oo
05\ SREAD CLOCK 7l 4700 |y 1 13 +READ DATA/INTERRUPT
17 “READ_CLOCK s T, 14} 3428
[TX<4 +READ DATA/INTERRUPT THEA 2 12 L@ 205,208
16¢C" READ DATA/INTERRUPT AR sy
__lilsls  [2fes ===
N Trn P -5920
| RP$3208 £ 3| 3 g gAP-5920 |
56 0¢ ¢ 9 €gg62 - —————
1] | 1| Y
L ay - L‘W - IS ¢ 3 gar-a220| Q
<+ = MRp-5220 1 4 I$ 33 3 4o
22 +SELECTED/MODULE ADDRESS ol 4100 | 1 L e J-z— - 02.
TECS SELECTED,MODULE ADDRESS VS 2l o s *SELECTED/MOD ADDRESSED o 24k
10 S +SEEK_END al T L 1| 420 L@zos Ag2-
23C  SEEK END W 3 5 +SEEK END ).E.m A04-178
=
MRP-4820 |§ 11 . 205 g, 404 404138
13 5y +SECTOR * (+SE1ZED) 7 a0y 33 +SECTOR o (-SEIZED) o 3>-268 ¢
26 -SECTOR o (-SEIZED) NG 14 13 L.
12 ?’ +INDEX/RESERVED [HEE? x)208 5,
24 - INDEX/RESERVED PN z + ENDEX/RE SERVED S>-388 ¢
= | Sup A A 5V
NOTE: —— ‘2‘5_1”.5_5_32____ 204
A AJHx REVE BBLW 391D :R"‘g;ﬂ’:; S 3 ‘;:I $ $3fP-0s20
AJHX REVF & ABV AS SHOW ) 1 ]
| ! INPUT RECEIVERS s | G 83323370 [ c| B
L——;;«——JELU—) ————— 4 G O
.= LOC: A24/B02 | 19333 |nerno 202 |swetr 2 7ot 5-26
4 ] 3 4 2 | 1



AQ2-

NC \ -SEQ PWR GND

H 101 ©01-274 278

-SEQ PWR_PICK . W\ 04
| S— T

5V
I___Iw_‘
>—<4FAULT/BUS IN BIT 7 2 v 3 +DATA BIT O
202 Pa0 Vec {N) 204,205,
202® >—< .SEEK_ERROR/BUS TN BIT & ] iy P ET) e e () 4,205 :o:“
205 >—< -OPEN CABLE Iosz 02431 $DATA BIT 2 7 ) 204,205, 209
O >—< .TAG GATE IN Sleas  sse D,I}L *0ATA BIT 3 @ 04,205,209
s (TN > UNIT READY/BUS TN BIT 3 8loie  eaez D22 <BATA BIT 4 T) 204,205,209
202\_/ >——< +ON CYL/BUS IN BIT 2 Tors os}28 *0ATA BIT 5 —) 04,205,209
206 (B¢ >—< +BUS IN BIT 5 gl o2 ol +DATA BIT 6 VY 204,205,200
80220z (B) =<+ Fown/sis TW 811 0 [ e ' 7428 SDATA BITT (7)) 2040 0 '803- AzPB2-
05 A04-134 %88 +BUFFERED A7 22| oo s [T +BUS OUT BIT 0 205'201)"3'—59% 602 3] P1-02
<05 A4 318 2983 +BUFFERED A2 FY) poe P KT L@zm 208
07 B04.218 2513\ -ENABIEE PIA 182 PR P :i L +BUS OUT BIT 1 —))208 4,208 -20
405 A04-168 929\ 'BUF:E:EE :g 3 v E7) j s 207.208
405 404-168 on 4 “BUF T3 Y iy waus our mir 2 XD 35204 35,200 .03
409 804-08A QAN TENABLE g2 25 NABLE pras|12 . L(:) ,208
104 BO1-28A o S ;:Eignéd — ESET e *BUS GUT BIT 3 DIy 108 -21
405 AD4-30A 048 \ 21 Vi PBT 207
TToe y Fers +BUS OUT BIT 4 AN19A \\ 194
NC A1 IRQA —»iaan1et. -04
NCO2A ( 3942 TRasl3T__]
T +BUS OUT BIT & 21 3p188 351 -
2533\ e N\ 188 22
NC — c82 207,208
ss +BUS OUT BIT & i XTI TS 05
|1 | )
ik +BUs ouT 17 7 —\AD)207.208 ;JIE Sy118 soz@h 23
-.rhae_ 9 SH218
+BUFFERED A7 @, 204 zosuc
+BUFFERED A2 '

-ENABLE PIA 1 &

2 AG) 204,205,209

- AH 209
+BUFFERED AO
+BUFFERED A1 <*J> 204,205
~ENABLE 02\ 204,205
AL) 204,205,207
-RESE

+BUFFERED R/-

T :
" () 204,205

@ 204,205

PIA DATA AND BUS CONTROL

LOC: A2A/B802

TOPERATIONS. c 83323370 | c | a

CODE IDENY [ caos:

2 |

19333 |Wri 203 [sarr 3 5-27
1




Loc: A2asso02 | 19333

CODE IDENT

4 ] 2 | 1
+DATA BIT 7 .
z::;@} @ “DATA 81T 6
203 m +DATA 81T &
+DATA BiT 4
+DATA 81T 3
3
"':op (} +DATA BIT 2
2030 +DATA BIT |
O +DATA 81T O
202 < +FAULT/BUS IN BIT 7
O >—-—< +SEEK_ERROR/BUS IN BIT 6
206 @/L >—< +BUS IN BIT &
206 > + BUS IN BIT 4
202@ >—<+UNIT READY/BUS IN BIT 3 .
202 H-ou CYL/BUS IN BIT 2
206 Q + BUS INBIT |
>—<om FOUND/BUS IN BIT Q » soz-
+BUFFERED A7 YUNIT SEL
zos HE4A e
@owrmn A2 +UNIT sEL 2] I_.
"ENABLE PIA +UNIT S 2
407 BO4-20A >____J£_§—§_l EL 2 NC -
+BUFFERED AD «UNIT SEL 23 T_. K
O +BUFFERED A1 7 ’ . A e
+ENABLE @2 146LS +MUX_INTERFACE |
O RESET 358
203 An 6031 D=2 NC

802 203 @ +BUFFERED R/-W ‘

::; > N OPER CABLE 24 206 A02-154
NC N - ¢ SH-334_ o
w3083 T_@ 7 e

% +UNIT SELECT A3 ¢
77
L..C) BO2-
-IRQ6 SH21A_ ¢
7 -
| 3N 1465t +ENABLE RECEIVERS 3 4?3 206 A02-168
6031 202 A02-24A
-ENABLE RECEIVERS S>314
“ENABLE PIA 3 & 4 @’205 2°:°
; .
1 Gl
%
-:_ ] ICJXI'
18918
¢ SECTOR » (- SEIZED) 2 18220 | SECTOR BO2- A2PB2-
20 T 1 + 11 1l

e (p%)—+_SECTOR MaRK 3], 4 PR 6oz i3] p1-12

204 A 7 RVED [ : 7 L@ 05»——-—-— 311 B03-17A

C}——M—M L 404 A04-194
204@..'-[@9‘ I: o

[ ] (') [ 9 I +INDEX LB 602 [13] P1-29

14 L@ 205 p————= 306 BO3-18A

] [ 12 404 AC4-18A
0

PIA DATA AND RECEIVER ENABLE [nonmanoaie c 83323370 | c | B

CROSS

ReF N0 204 |snm 4 lmi 5-28

1




4 | v 2 1
.
+DATA BIT 7 .
e e
203 (8 V) IDATA BT §
+DATA BIT 4
2o (O iiens
+DATA BIT 2
2;‘3’3 S ® +DATA BIT | .
+DATA BIT O
203 (W)
+5 Vv
20
>—< +INDEX 2 Yce 33
204 (W PAD 0o
200 (L) < #+8ECTOR El o o132
20203 >—< +SELECTED/MOD ADDRESSED 44{ Pa2 o 3
—>—< +ART PROT sloi see ho
202 Z/>—< READ DATA/INTERRUPT 6, 5242 29
202 (n et Yeae o o4
Y v P E—
21
202(F +BUSY/GND 8 pas Def2r
PAT 07 BUS OUT BIT 8 A arkz
+
203 (AF +BUFFERED A7 2 cso raof + P 502 [a3] P1-06
FY) poss o (T +BUS OUT BIT 9§ 208
204 (@3 -ENABLE PIA 3 & 4 PER raal12 +BUS OUT BIT 10 1 Sy 168, 168 -24
YBUFFERED_AO 3 13 . 208
203 (a3 Rs1 PB3 N ] L@ 16a
e O —E s 4% o s Sy |
AL 28 ENABLE PastlS e vy I L@zoa\ 228
203 (AR _RESET 34N peset Pes| + 3H2283,, 220 -18
“BUFFERED R/-W 21 17 “READ/WRITE ENABLE
A02 - 203<m> R/WRITE PB7 208
NG 3% can TRaal 38 -IR o \p22A 3y 224 01
2KC 40 —==I37
NC CA2 1RQB (B4) 208
y B\ 218
802° 1%1:91 vss CB 19 a7 e DAESAB 602 [13] P1-19
ne 298y — | — 3N 146LS 208
O +BUFFERED A2 146LS J_ 6031 — 304 e
203 & 6031 = 2°7 A02-
5
SENABLE TRANSMITTERS 3 40A 507 roz. 158
A02-
“ENABLE TRANSMITTERS o 414 o
PIA DATA AND TRANSMITTER CCreRATIONS. 83323370 {c | ¢
ENABLE
COPE I0ENT
LOC AZA/BCZ | 15333 (M1 h zoslwrs kax 5-29
4 ! A 2 1




4 | 3 v 2 | 1
201. +TRANSMITTER_ENABLE 10
DRVR
1764
UNIT SELECTEG 23 s il
* ® X7Y A2P -
204Qar 1= :l ros |3 SUNIT SEL 23/TAG GATE IN XY o
. 3 2 32 “UNIT SEL 23/TAG GATE IN
+UNIT SELECTED 22 5 +UNIT SEL 22/BUS IN BIT 06
204(as 1els] *Y |a -UNIT SEL 22/pUS ST
s BUSIN BITS §
9
1 Fi,3 —————— Un
. ] > + +
1 4 RP-0831 | sv
— LA
a;l 949 L <
202 (pa)y——-ACVE EMBLE 3 s 180 IR N 2] S e o &
A " T
2: A N 4 ] 13 G > 30A NC
o s Y . 203 A2PB2-
VAL 0]] £ +BUS IN BIT § _3y13Ay, 134 s02 (53] P1-10
L4700} ! 3 S IN BIT zo:.znga 138
o I z2]) F —2BUS INBIT 4 & M2 602 k3] P1-27
3 fP-1420 |4 I 7 L.zm
TEIVASRE [ afl m +BUS IN BIT 1 18435 154 s02 [x3] P1-08
6l I8 ,204
10 e llz
1 1 A
N +UNIT_SELECTED 2 . WA -8V A2P202-
204(} 21 17ea |is L4710 SUNIT SEL 2/BUS IN BIT 4\ 49
3} 1520 [12 -UNIT SEL 21/8US IN BIT ;z
204 @ +UNIT SELECTED 20 5
Le [ ] +UNIT SEL 20/BUs IN BIT 1 »_13_
4 9 -UNIT SEL 20/pUs IN BIT 523
[1} [Pty |
! oIfF 0w .
-8y 5' A v 1 sv
71l
| 4700 |
1612 , Rp=2037] . ==
A ; na—t ' x/Y
820 '€ 3t , 2 162¢
VWA T + 4 +READ/WR ) TE_DATA
A02- = 820 L."IOOJ' I—. s Fl Fl.2 8J) 208
204 B02-408 168 3y +ENABLE RECEIVERS -= ls 2 2131 :
‘4
F2
20sf L .
7!;4:‘ 2030 A OPEN CABLE @ 203
s’ 7 8 ]
vt y
a .
A8 s
-sv
\

A02- ""

218\ +ARITE DATA A2P203-
306 B03-308 7 T2] 7ea 12 +HRITE DATA ® /+READ/WRITE DATA sy 20
306 803-268 21ANN +WRITE GATE 3l |2 -WRITE DATA o /-READ/WRITE DATA §> 08

zoa{ +OPEN_CABLE/SEL HOLD [ A2P202-
@'—'_ : \ 8 +OPEN CABLE/SEL HOLD 2 39
4 -OPEN CABLE/SE LD gE
204 802-36A BA3) shux INTERFACE. 1] o K2 | 9 OPEN CABLE/SEL HO g
1042 ]
NOTE: -8y +MUX INTERFACE ac) 206,207,208
AJHX REVE 8 BLW 3.9 kd
AJHX REVF BABV AS SHOWN
OUTPUT TRANSMITTERS e c 83323370 cls
CODE IDENT { CroSS
LOC: A24/B02 | 19333 |ReFno ZOGIS"'“ 6 Imt 5-30
4 1 3 4 2 | 1




20‘@ +MUX_INTERFACE
2

+READ/ARITE EWABLE
203 (RE)-t0US UT 817 7

A02-
22A\\ +WRITE GATE

306 803-288-224)) A2P202-
203@ “BUS OUT BIT O +BUS OUT BIT 1 30
-BUS OUT BIT 1 Kos
BUS OUT BIT 6 ~2,
203
aoz. | ] +BUS_OUT 8IT 0 W29
250\ +READ GAT
306 803-258 -8US_OUT BIT O (;EZ
zos/O +BUS OUT BIT 1 ”
3
208 @ +8IT 2
2 Y4
a02- 1 A
305 B03-194 35Ayy  +BYTE CLOCK 3| So8s
- 7
203 @ +ENABLE 82 ; 2153 A02-
+BYTE CLOCK v\ 38A
D222 403 AC4-084A
+BUS OUT BIT 4
203 (AB
z<o's_>@ +BUS OUT BIT 3 A2P202-
+BUS OUT BIT 2 < 31
] -BUS OUT BIT 2 508
L
= +BUS OUT BIT 3 3 32
P _-BUS OUT BIT 3 Ko7
AO2- 14 -
506 803-318-205) «ADDRESS MARK GATE :
1
+BUS OUT BIT 2 13
203 (z} T +BUS OUT BIT § 3
12 -BUS OUT BIT 5 09
PL,
BUS OUT BIT §
203 (ac + +BUS OUT BIT 4 33
v 1 -BYS OUT BIT 4 goa
1353
ron. 1 k0 1 + TIE__HIGH ) 208
205 802-40A 1583y +ENABLE TRANSMI TTERS g Y ol 143 + ENABLE TRANSMITTERS (eL) 268
143 P o 45N 453
1053 ) 13p 0
:; s | + ENABLE TRANSMITTERS @ 208
+ENABLE TRANSMITTERS =/ (gu) 206
3 1053
,_.91;‘ 1 i
12 143 g ‘ NOMMANDALE
130 s BUS OUT MULTIPLEXERS OPERATIONS. c 83323370 cla
AND TRANSMITTERS, PART | - .
7TODE ! P H
) LoC. A2A/802 | 19333 e 207 1Sv«m 7 lms 5-3) i

a ] 3 A 2 | 1



4 1 3 v 2 | 1
207 8P -ENABLE_TRANSHITTER
+MUX  INTERFACE 1 3
206 (B0) ﬁ“‘ *BIT 2° /50) 207 Aoz
o .
5 +READ DATA \\ 248 _
b —>248. 359 B03-278
= 189LS
aus ou 2642 .
us OUT BT 2 2
203@¥ : 1
208 (8o ur 81T 5 3|, 4
ms@fL +BUS OQUT BIT 7 s'f1——~1
+8US OUT BIT 0 6 - A2P202-
203 X Bus ouT BIT o +BUS OUT BIT 7 y>-36
203 (AD b L] 145 9 -8US OUT BIT 7 L1
203 +BUS OUT BIT 1 1o 1 — H—
202 (A +READ_DATA/INTERRUPT L] 12 +8US OUT BIT 6 35
206 ®-nuu/nmre DATA 3] S OUT BIT 6 T
207 (a7 +TIE_HIGH —
+ENABLE TRANSMITTERS 19,
7 .———
20 ™ @ +BUS OUT BIT 8 3 76a
208 . v 4709 +BUS OUT BIT §/SPARE 1
+ vV
Y on ) & WP I -BUS OUT BIT 8/SPARE 2
205 (ax +BUS OUT BIT 9 1
2 h3 +BUS OUT BIT 9/SPARE 338
3 12 -BUS OUT BIT 9/SPARE 7;: 13
1
5V
1
+TAG 1720
205 (AZ 1764 +TAG 1/TAG 20 526
a0 Lo “TAG_1/TAG 20 (>0;
o SUNIT SELECT « (SELECT HOLD) « TAG GATE 1 ”
204 J D +UNIT SELECT/SEL HOLD/TAG GATE L
74
- 2
I3 UNIT SEL/SEL HOLD/TAG GATE K22
"
N
10)
+TAG 2/21 5
205 <B‘>¥ s] V76 |g +TAG 2/TAG 2! 21
4 9 -TAG 2/TAG 21 Koz
2 3 s >)
+TAG_3/2
205 {CA) 2 13 +TAG_3/TAG 22 \\ 28
J a5 12 “TAG 3/TAG 22 {03
[ L
T
5V
1
+BUS OUT BIT 10/SPARE 5 A2P201-
205 {Av 1 +BUS OUT BIT 10/SPARE 310
A02- 41 4909 |8 -BUS OUT BIT ‘lD/SPARiE S 05
4 +#RITE CLOCK 1 A2P203-
303 A03-324 418y} 2 13 +ARITE CLOCK Ny 19
3 12 -WRITE_CLOCK : 06
ER
5 v
BUS OUT MULTIPLEXER TOPeRATIONS c 83323370 | c | A
AND TRANSMITTERS, PART 2 — .
CRO!
Loc-aza/B0z | 19333 [werne 208 l‘“““’ 8 l““‘" 5-32
a I 3 A 2 [ 1




203 -ENA

140LS
3831

o st

»02-
418 +READ
409 B04-294 1185

sDATA BIT O

-READ

-DATA

AQ2-

203( P

+DATA BIT 1

(6)

>—<

+DATA BIT 2

i)

(10)

+DATA BIT 3

(13)

mniMnin

203(Sy =

802-

A +WRITE
409 804-26A D

+DATA BIT 4

3
h(6)

(10)

N(13)

-DATA

002
102
304
408

BIT 0 >—< \, 048
74

-DATA

>
8IT 1 } 0 002

102
304
408

-DATA

002
102
-304
408

BIT 2 >—< .\ 05A
/4

> 838
BIT 3 02

F
RCVR
934

(3) 3

+DATA BIT S

-DATA

102
304

i

BO2-
BIT 4 >—< 438

(6)

+DATA BIT 6

(10)

+DATA BIT 7

(13)

o b B B

3)
6)

10)

(13)

-DATA

002
102
304
408

002

L

BIT 5§ >—< A

-DATA

102
304
408

NA

A0 2-
0.

BIT 6 >—=< A

-DATA

002
102
304
408

rrri

B02-

BIT 7>—< 03A 102

102
304
408

A01-048
801-088
A03-178
B04-178

A01-058
801-08A
AQZ-184
B804-17A

A01-05A
B801-038
A03-158
B804-16A

A01-038
801-03A
AD3-14A
BO4-154

AO1-438
801-078
A03-088
804-288

AD1-43A
801-058
A03-07A
B04-28A

A01-04A
B01-05A
AQ03-058
B04-25A

A01-03A
B801-04A
AD3-04A
B804-268

BIDIRECTIONAL DATA BITS NOAMANUAL & c

OPERATIONS

CODE 1DENY
LOC A2A/BOZ | 18333

83323370 | ¢

A

fn?es:.. 209 lsn(v [ !»at5-33/34

2 |

1






3 v 2 | 1

B - REVISIONS
REV &co. DESCRIPTION DRFY | DATE {CHKD
A [PE23000_ | méLEAsE 9
UNUSED RES'STO“ PACKS 8 |reseasr INC DSGN CHNG -8 TH [e8-79] JI/
< PES4249 | CHG CARD TEST POINT 38 7-23M
LOCATION PIN(S) |0 [omcos [cHe mes on awx o (%22
€ [owiooma | G REssTon o Awix o hsa
0831 3.6.7.8 [ v oni0034 | cue asmx 1o con
3020 2.1.8 < RO CHANGE -
4220 6.7.8 H pjioize Jeomx Yo gox T g |
4720 3.6,8
5920 3,4.6,7
6020 2,1.8
UNUSED LOGIC ELEMENTS
ELeMENT | Location | ORTRYT ]
146LS 6031 2 ]
146 1042 6.3.10,12 L]
A02-
Ay v
H—e iusc ZI_“'“ J_ '
802 *1.6.8 u 6.8 uf .
447 | 120% $20% -t
‘_)«s ;: Y /Y
A20>1zos- o0 AQ2- A2PB2-
- _[ >0 064 6oz [a3) P1-17
{ By 068
01 = 602 [A3]P1-34
7§>_>. . >0885-068 02 )
s
105: '
ETECE
25
>——o FILTER CAPACITORS
P 1 oF
3 .
2y 4
ﬁ ! 5V 5V
3:; §: 0820 | =155 | 1433
>—t 0933 3521 2533
eoi- 0943 ars 321
39k - 0954 4122 a2
2985 1320 a3 3043
. 1933 4234 431
A02- v . 2432 4810 4320
LTS — X 2543 6120 433
028»_. | \LgsgA . \L 2554 6332
$20%. 1 uf 3032 2054
T
S/C 28 B ABOVE, W/10034 B
omawn  1C* g6l 87 AN ] 1
s “ 1/0 CONTROL GetAAONS c 83323370 J Iu
"“""k’ i DIAGRAMS CODE Wi RT | LAOSS TREET VAL
arpmovic) TYRE - £ UHX LOC Aza/802) 189333 [P 20 l t .9 l 5-34 .4

3 A 2 | reF 7sizizoe 1




4 | 3 v
2 l 1
A02- : -RCVR_ENABLE
204 Boz-a08 24Ayy  vEwanie Receivers af Lo Ly l e . BR) 206
e S aCH —————
A2P202- e T3 3 A rmemn) ity ! w-j020! o
g
16 2 +SEEK_EAROR/BUS IN BIT 6 gl 2 4700 ), 112520 {.’ 8 |
-SEEK_ERROR/BUS IN BIT 6 ) xv A3 i b B 802- A2PG2-
1;;\ +FAULT/BUS IN HIT 7 al o 13 2] T : SRR CAR/BLS INOIT 6 — 12855128 g5, @"1 20
-FAULT/BUS IN BIT T w1 _ s
5 SFAULT/BUS 208,204
n < INDEX 3 snl] F| . IN BIT 7 ANy 124
18 2 -mo:ﬁ e & MIZASS 124 602 [az) P1-14
X — \ (8) 203,204
[P 530 ) 10p)] F '"‘°Ei@204
N +ON CYL/BUS IN BIT 2 7l 4700 |, 18 '3 )
L * L " 1 +ON CYL/BUS IN BIT
= s 13 14 ] F 2 (148 148
—T—;A pi— 27 A | i —Hlalyy 19 soz@m 2
) RP-37203 $ ¢ ANt 12 — e 203,204
) 60 $$333l 4 3 5 v [ =t
L ! E3ee: =] - I oY
et EY L Bival - i  gaP-1020,
v = = B._356a! [wp-za201 4 470 &
D SUNIT READY/BUS IN BIT 3 5]6 2l 470 0 |, P— et - ——
YR “UNIT READY/BUS IN BIT 3 N N A s I PP SUNIT READY
20¢C +ADDRESS MARK FOUND/BUS IN BIT 0 O A 2 s NIANIA 562 [x3) P1-09
s ADDRESS WARK FOUND/BUS IN BIT 0 v !
> T 5_ s el 4120 |s +AM_FOUND/BUS IN BIT O 203, 2‘1“3 158
RP-0620,, -_'-_(Kﬁ 9 —) 128 60z 3] P1-25
L '8 i 10 ikl +SECTOR MARK (3 203. 306 B03-438
_)¥ ¢SECTOR MARK 15 4 AO2
-SECTOR MARK 13 13 +BUSY/GND 5 348
45 < ~BUSY/GND ‘—r— . ne
2 +BUSY/GND '2 208
.—_) s _————
A2p2017 hy r- T
03 -WRITE PROTECT/SPARE 2108 It ! ! v
08 +WRITE_PROTECT/SPARE Ve T F"‘“?“—' 331 4 I3 3 hr-s
o I 2l 400 |, ] N_1_1 J40a
ui“g +SERVD CLOCK ‘r I3 2] o p_p PP *ART PROT/SPARE . ‘o
8, I )= NC
RIS —SERVO_CLOCK sV i 1 ss20 s L‘@ 208
U 3 +SERVO_CLOCK W 3TA
—w—ri 1 — > 305 803-298
e 5i30] m 11 +READ CLOCK @“\ 424
03y, +READ CLOCK 1 a0 19 — 305 Bos-268
170 mean crock S ia] 13 *READ DATAZINTERRUPT . 428
03 “READ DATA, INTERAUPT VAR 05, "
164 _READ DATA/INTERRUPT \EE 12 205.208
2 4 —3 -5 v
——as elofs =
} RP 53208 $ & E. RP 5920 |
‘ 56 n > DI > WP 56 n — ————
e | | ()
L'"“"JJ Yo —— =2 | KA
t —— < P .
& xI - $ 3 s gw 4220|
225 +SELECTED/MODULE ADDRESS 5l "gzﬁo_}l —‘; {_ | L™
09 -SELECTED/MODULE ADDRESS Wt T [~ )
_F) SELELIED :: o :3 2] 94 2 +SELECTED/MOD ADDRESSED 802 e
z; SEEK_END sT—w—it o as20 |, L@ms 202
NN 6 +SEEK_END
e > - 404 404-178
" SECTON » (+5E1260) Irﬁp-nzo_} o 11 205 404 A04-138
; . 470 0 |
410 +SECTOR o (-SEIZED
26§ SECTOR o ( -SEIZED) S ,: l :: . { ), 3>-268 0
12% < INDE X/RE SEAVED s I px) 204
24 INDEX/R —w—t l A02-
5 EX/RESERVED WS i) +INDEX/RESERVED \ ‘3’58
F___._z_r,_;llré_,,_izl__"__J 5v 2, NC
: 2-- =
|RP- 47208 SIS 3 § 37P 5320 | o
| s60% 2 ‘»ll‘ $ 3560
1 X
Lo ] | J' INPUT RECEIVERS Ot TIONS c 83323370 Jln
APy | A
B =Lt XL {1) oo minT | ocs |
LOC A2A/BN2 19333 }wer v 202 frower 2 ave &
2 i -~ 5-34.2
* e ] 1



4 3 v 2 1
A2P201-
A02- - WR_PICK - 04
. -3tQ PWR GND SEQ PWR_PiCH 5>
«  —
101 B01-274 9_)>——J
5V
20
202 ()2 rANI/BUS TN 1T T 2o Ve oof3 ’g::: ::: ‘: N) 204,205,209
52"/ (x> +SEEX_ERROR/BUS IN BIT 6 E] i oh32 L ® 04,205,209
z:s T >—< -OPEN CABLE ] il pos ET! Y TR R ) 204,205,209
ol >——< +TAG GATE IN Sloas  ses 0332 o —(5) 04,205,209
202 (D)L >——< +UNIT READY/BUS IN BIT 3 leas  aaaz  0af22 TOATA BITE T ) 204.205,209
7 >—< +0W CYi/BUS IN BiT 2 Hpas A osp2 - {u} 04,205,209
202 €)= pus IN BIT 5 8 Y 21 +DATA BIT 6 v ) 204,205,209
206 (BE +B ‘|P‘~6 © N2 D +DATA BIT 7 204 802 A2PB2-
802 >~ +AM FOUND/BUS IN BIT O Sloat 7}28 <'>2°5'_go{ 2 M
T 202 (E 221 10 +BUS OUT BIT O SALESEI LIS R3)e1-02
405 A04-134 Z03 SRUFFERED A7 24020 s ET 201,208 .
Tarn 2088 +8Y cs1 P81 493208 \\ 208
‘g: ;g:_:}: 25a{{ -ENABLE P1A 142 PIN Pt paz12 BUS OUT BIT 1 P -20
:05 204. 168 254 %K +BUFFERED AQ 35| oes i KT rous our 17 2 wra
405 Ao4-16A 94 { +BUFFERED A1 36) 5o raed4 ,>_».2__ .03
409 B04-08A Q4ASS TENABLE 92 ZnanLe pes 12 +BUS OUT BIT 3 Ozov.zo: 198 «\ 198
801-284 9585S -RESET 7T\ [y + )10 95,198 -21
:g; Anl.soA' FECY +BUFFERED R/-W o Rl _parfll +BUS OUT BIT 4 201 194 \\ 194
N TICE ;‘ffn N ;: » ® D -04
X 22 Troa|37_] L.zov
N ‘F +BUS OUT BIT § 188 \\ 188
Nc 26435 ::rm HHiessy1e8 . -22
(d .
NC-2585S CB2 vy +BUS OUT BIT § 2‘"'”{)1“ sy 88 o5
74
1 zov.zoa
L +BUS OUT BIT T LT 6oz i3] p1-23
-IRQ4 \278
H2IB ¢
+BUFFERED AT @ 704,205
+BUFFERED A2 {(Ac) 204,205,209
ENABLE PIA 18 2 208
+BUFFERED AD ) 204.208
CBUFFERED A1/ 204205
+ENABLE 02 AL) 204,205,207
BESEL__(3) 204,205
+BUFFERED R/-W (R 204205
PIA DATA AND BUS CONTROL nanMaNDALS c 83323370 6| a
CODE 1DENT
10C A24/802 1 19333 wrw 203 lw“ 3 l'“ 5-343
¥
a 3 A -




4 | 2 | 1
s +DATA BIT 7 .
) (o) +DATA BT €
208(0 +DATA BIT 8
203 T)_tOATA BIT 4
203(3 +DATA BIT 3
+DATA BIT 2 .
m?”@@omu BT i
+DATA BIT O
203~ (W)
aoz(g}H +FAULT/BUS IN BIT 1 2
202 @ >—— +SEEK_ERROR/BUS IN BIT 6 3
206 @ >—=< +BUS IN BIT B 4
206 @>—< +BUS INBIT & . s
mz@_ >—C+UNIT READY/BUS IN BIT 3 [
202~ () >—<+ON CYL/8US IN BIT 2 7
m@ =< + BUS INBIT | s
E)-2—=C+AM FOUND/BUS IN BIT 0 2‘ 802-
202 . A 2 +UNIT SEL 20 . W34
203 (7 BUFFERED A7 N7 TN
,@Qu @owrreneo A2 +UNIT SEL 21 T—.zos
407 B04-204 Q84 -EN PlA 3 a4 : SUNIT SEL 22 D348 ¢
203 @ +BUFFERED AD +UNIT SEL 23 (a8) 206
2038 @ +BUFFERED A1 ‘ 7 35A o
203 @.tnnu: 02 . 1Y A +MUX_INTERFACE 206
203 (Au) =/ -RESET 6031 D358 ¢
+BUFFERED R/-W 208
a0 +INT_CONTROL | W\ 36A
>— >36A 206 A02-15A
:Cc 248{( +INT_CONTROL 2 -OPEN CABLE ; A e
wo 39838 +INT_RECEIVERS L@zos AD2-
4 +UNIT SELECT \ e
7
208 BO2-
-1RQ6 >>_ZH_ NC
1
+ENABLE REGE | VERS 408
—— N 146 })—t 206 A02-168
6031 202 A02-24A
‘ -ENABLE RECEIVERS «
>ILA. ¢
N A 7
l ENABLE PIA 3 & 4 @ 205,209
[61
5]%°
= MUX
o220 BO2- A2PB2
. Re {-SEIZED) 2 i .
202 (0x) + SECTOR MARK 3! *SEETOR Sy TEA 602 i3] P1-12
zozC)—————' ED st L® S 311 803-17A
202 [ 20 404 A04-194
202 D _10} 2 +INDEX 118, 11B .
al D—$>—— 602 [A3] P1-29
NOTES: g I__@ 205 306 BO3-184
/\ LocaTion 0442 ON 76964600 BOARDS ]! 404 AO4-18A
>
PIA DATA AND RECEIVER ENABLE |nommanoate c 83323370 JIH

CODE IDENT
Loc A2a/802 | 19333

CROSS
REF NO

204 lsmu 4 I»Am 5-34.4

L1




Py I 3 v 2 I 1
+DATA BIT 7 -
ZE:SO (Do ere
D 203 +OATA BIT 8
+OATA BIT 4
2:‘3” (O~ + DATA BIT 3
+ DATA BIT 2
2;‘;;” - +DATA BIT |
203 @ +DATA BIT O
PA
202(7 >—< +SELECTED/MOD ADDRESSED e ‘; g' 31 .
202 S\ >——<_+WRT PROT 5lpay 386 D‘ 30 -
202 (7 >——_ +READ DATA/INTERRUPT 6} oas 5242 D' 29
202 T\ >——<_+SEEK_END N ers Righ D; 28
c 202@ >—< +BUSY/GND 8 PAG 06 27
+BUFFERED A7 2| P47 01 fg BUS OUT BIT 8 . 2nee
2 ¢ — \)__»_‘
203 (aF P )
24 g:? P:f 1 +BUS OUT BIT 9 [_@20" 602 [A3] P1-06
204 (8S -ENABLE PIA 3 4 4 2Nt pe2j2 +BUS OUT BIT 10 1683, 168 24
203 @ +BUFFERED AD EL: ra3l3 | 208
203 (AR +BUFFERED_A1 36} pso raal4 +TAG 1/20 31643 164 o1
203 @ +ENABLE B2 25| cnaBLE pasls +TAG 2/21 ] T—@zon,
- 203 (AW -RESET 38N geser peel S 2TAG 3/22 y228yn 220 -18
202 20303 +BUFFERED R/-W 2| RE phet £ +READ/WRITE_ENABLE L@ 20 W,
NG 4285y O +INT CONTROL 3 ET s Troal 38 -1R ‘\> zgna 01
NC 42 S *INT_CONTROL 4 ‘j Al v E L.2 7 >'—
802’ 1 19 Sy218s
e 298 +INT_TRANSMITTERS | A 13 s bz L@ 57 DEBNE-coz (3] P1-19
/4
] 1 A
203 @ +BUFFERED A2 9N esl® __L 6031 > NC
B 6031 207 pg2.
. }) 438 NC
B02-
N — +ENABLE TRANSMITTERS |\ 40A
202 (2 +SERVO_CLOCK 1] I X />A—02—_ 207 A02-158
8031 . Al
° T e
204 (w + INDEX 2> S>18 55 B 602 3] pi-29
“ ca32 31 1T8Ls 306 BO3-18A
- v gas: Infp 6742 K6 404 AO4-18A
i 1.
a ‘2‘—5(_—3 5
cp
i [ 3] irsus
| sos2 1o, 6720 |6 B02-
93 10 9 +GATED SECTOR HA \\ 11A ,
(O— +SECTOR v gt T WEHUE_6ozfa3] pi-1z
204 E/ T cD e————3|| BO3-I7TA
= o L 404 A04-194
IR
S
1]
zmﬂ BDLAETA AND TRANSMITTER RTINS 83323370 J 1 H
GEIOEEL s
LOC AZA/HO2 19333 Wi'n 306 lmu. 5 Ii 5345
4 I 3 A ? ! 1




4 | 3 4 2 | 1
207 +TRANSMI TTER ENABLE
i 23
204 +UNIT SELECTED 2 AZP201-
ar SUNIT SEL 23/TAG GATE IN \)2921("
-UNIT SEL 23/TAG GATE
204633 SUNIT SELECTED 22 SUNIT SEL 1§/sus INBIT 5 5 06
| | -UNLT SEL 22/8US IN BIT § >’>_°' D
R Tt
* RCVR : | Re- 0831 : o
-RCVR ENABLE - 4 470 0
20z (@) s . lﬁP‘osz;L s ost] 3 | w02
[—w— YN X/Y 5|2 ]a A ¢ ;
I . Ts FHEWART 14 ] 3 : +TAG GATE IN %)ﬂuc
() GV 8, .. Is 0 " g 203" AzpB2-
AA A \Ad & -
[} WA T 18 ol] U INBIT 8 @ MG IA_ 602 k5] Pr-10
| | ae-o720 L4700 1 203,204 "~
Lsen o | J 2]) 13 +BUS IN BIT 4 e 31383, 138 s02 [i3]e1-27
n 3 4 l 7 L.zm
X 2] T l )| PR +BUS IN BIT 1 DI85 i3] P1-08
0 TR G L@
<UNIT_SELECTED 21 I VA~
204 . -sv A2P202-
Ca 2] 17ea |is L_4700] SUNIT SEL 21/BUS IN BIT 4~y 49 Cc
31 1s20 |2 -UNIT SEL 21/BUS IN BIT 4 §§ 24
204 (3P SUNIT SELECTED 20 5
6 8 sUNIT_SEL %m!!g IN BIT 1 ;) 48
: 4 9 -UNIT SEL_20/BUS IN BIT S 23
T ——=a
P rfskls o|RPI820 1)
- > \r —
Y v E 131 CLIWA ° -
L g~ 7' AAA I
T - n | 47 )
— 400
1612 =  [Rp=20371 ==
A brrn—t-2 PR pa 771
s2g 7% 3t +2n)is2¢ |, +READ/MR I TE_DATA
A02- + 82n 4700 , Spl FL2- BJ) 208
02 = L7 1] J Fi
204 802 408 168 33 +ENABLE RECE IVERS --4 T 2 2131
':) 13 i | 8 Fe B
7] 2 Ls 2 IRp-2030 o = F12 -2 -OPEN CABLE o .o
'y Iy y -
: 1542 S w8 il
o 4700 -
6 8 gl | l"
4 9 -8V
rezias]
‘u 8i Rff“z |
-5V E ATV
AQ2- L 'se n j B
306 803-308 2'8yy  +WRITE DATA ! ) A2P203-
2] irea |3 = 1ARITE DATA o /+READ/MRITE DATA _5s'70
21A +WRITE GATE 12 -NRITE DATA /-READ/NWRITE DATA ¢ 08
306 803-268 zoa:r (R)+OPEN CABLE/SEL HOLD : 1831 * %2”02’
: Ls 8 +OPEN_CABLE/SEL HOLD  \\ 39
204 Bo2-36a 1983 tMUX INTERFACE 1] . K2 4 s -OPEN CABLE/SEL_HOLD ;;IZ
1042 lu A
-8y +HUX_INTERFAC
—J———. 206,207.208
OUTPUT TRANSMITTERS noRMANDaLE c 83323370 o |Inu
BT
LOC: A2A/BO2 195?55 o 206]5""' 6 lnnt 5-34.6
q | 3 A » '



4 i 3 2 i 1
X
X_INTERFACE 2o[X+Y
206 (s L L Tt ENEBLE l 3 3542
26 +READ/#R) 1 k0
#Ux .
s;ussr .
65 D
@ +BUS OUT BIT 7 H e DRVR
0z RITE GATE ; 2 23
22A\\ +WRI 1 A2P202-
306 903-208 25— T 81T 0 kK 2] MY s +BUS OUT BIT 1 Ny 30
203 (x)—Bus U ) F2.3 >
o k] s-Ni2 -BUS OUT BIT 1 05
+ F2 F2.3 7
203 +BUS OUT BIT 6 [} D o BT %
02- 2], B [ P +BUS OUT 81T O 29
28 +READ GATE 11 s N _Eé _8US_OUT BIT O (ggT_
306 803-258=2)) 1 1 F1,3 > .
+BUS OUT 81T 1 10 .
t 5V
T 23 =
208 @ +BIT 2 -
14
A02- LS A
L 35Av  +BYTE CLOCK 3| %
305 B03-19 a0 (o ENABLE 82 A s a2 c
s 1 +BYTE CLOCK v 38A 103 404-08A
6
1
13
+BUS OUT BIT 4 12
Al
203 g;?\f +BUS OUT BIT 3 1 le A2P202-
2 10} +BUS OUT BIT 2 W 31
-BUS OUT BIT o6
15| [:] 2 >>_.._ l
= +BUS OUY BIT 3 332
¢ -BUS OUT BIT 3 Koz
A02- 14 sosLs ”
306 803-318-208yy +ADDRESS MARK GATE 3
> 4| 3253
5 1
s
1 B
203 (7)——8us U1 BiT2 PRE +BUS OUT BIT & W, 34
| &R -BUS OUT BIT 5 {09
1 9 74
203 (ac +BUS OUT BIT & 10 +BUS OUT BIT 4 3
.,_1_5.| _BUS OUT BIT 4 {os
wy R s ‘ 5
1353 -
N 1 k0 1 + TIE_HIGH & 208
02-
6 + ENABLE_TRANSMITTERS
205 B02.40A-LIByy  EWABLE TRANSMITTERS e o 14 208
143 oSN o453
1053 y ::I 3
2 e | +ENABLE TRANSMITTERS =\ 504 A
+ENAE RANOM : 206 :
Ay 1053 :
.
p_ib 1
10, 8 i
143
:i BUS OUT MULTIPLEXERS A TionS, c 83323370 6 | a
0453 AND TRANSMITTERS, PART 1 e Y
Loc azassop | 19333 [« 207 l o f p 5347
4 i 3 . 2 | 1



| 3 v 2 | 1
zo1® -ENABLE TRANSMITTER
O +MUX_ INTERFACE 1 3
206 (% ;1 +BIT 2 @ 201“)2
o .
READ DATA
L= . - 3>248. 305 803 -278
= 189LS
. 2642 :
203 (2 +BUS OUT BIT 2 zl, o
203 @ﬁws ouT BIT 5 3],
208 (A€ +BUS OUT BIT 7 sk ,
A2P202-
203 ()Rus ur 811 0 flo +BUS OUT BIT 7 3
m +BUS OUT BIT 6 113 - ?
203 9 BUS OUT BIT 7 A n
203 +8US OUT BIT 1 o) 3
ooy 8k ik e ], ! ws s ss
206 @) o -BUS OUT BIT 6 £ 10
201 (o1 +T1E HIGH ; ?.
207 +ENABLE TRANSMITTERS IOI 11
+8US OUT BIT 8 5| 5V
205 () . 4709 1764 +BUS OUT B1T_@/SPARE 3
+ Vv
1 k0 4 a0 9 -BUS OUT BIT 8/SPARE )) 12
- +BUS OUT BIT 9 1
2 13 +BUS OUT BIT 9/SPARE vy 39
3 12 -BUS OUT BIT 9/SPARE é 13
1
5V
1
208 (32 +TAG 1/20
LI S +TAG 1/TAG 20 \\ 26
7.
) w2 |8 -TAG 1/TAG 20 Ko
204 (W SUNIT SELECT « (SELECT HOLD) « TAG GATE 1
JOE: 13 SUNIT SELECT/SEL HOLD/TAG GATE s 47
3 12 UNIT SEL/SEL HOLD/TAG GATE ;’> 22
1"
5 ¥
. 10
+TAG 2721 s|
205 (BA sl ' I +TAG 2/TAG 2! 27
B 1 2
) ] PP I TAG 2/TAG 2 02
+TAG 3/22 1

205 {CA)

+TAG 3/TAG 22 \\ 28

12 13 >
3 12 “TAG 3/TAG 22 $503
o
5V
1
+8US OUT BIT 10/SPARE 5 A2P201-
208 @ r +BUS OUT BIT 10/SPARE 310
Ve
A02- WRITE CLOCK 4 4909 |9 -BUS OUT BIT 10/SPARE i< 05
-32a418y) + 1 A2P203-
305 A03-324 7 2 13 +WRITE CLOCK 19
3 12 _WRITE CLOCK o8
77
11
5 v
BUS OUT MULTIPLEXER QRN c 83323370 J|n
AND TRANSMITTERS, PART 2 —
Cors Nt | rAoss
Loc azasBo2 | 19333 |ree e 2031 w8 I““"5—34.8
- ry P [] -




203 - ENA| Pla 1

140LS
3831

203@ +ADDRESS 2

04 .-ENABL( PiA 324
802- I
48\, +READ

7

-READ

409 B04-29A

3942 A02-
+DATA BIT 0 (3) 2 -DATA BIT 0 >—< .\ 048

>—<
203@ >—< +DATA BIT 1 6) ——+ i Sos oy oee
203(P) (6) I 102 BO1-08B

203@ >—< <OATA BIT 2 (10) = B 304 A03-178
a5 ! )

2°"‘®>_< +DATA BIT 3 13 e 408 BO4-178

T -DATA BIT 1 >—

002 A01-058
102 B01-08A
304 AD3-164
802- ' , 408 B04-17A
94 +ARITE -DATA BIT 2 >—< ., 054

409 BO4-26A > 2 p)

NA

002 AD1-054
102 B01-038
304 AD3-158
— 408 BO4-16A

g =10y -OATA BIT 3 >< 95038 002 401-038
= VD) — 102 B01-034

‘ , ¢— 304 A03-144

[ 408 BO4-154

802-

>—< +DATA BIT 4 (3) 2 -DATA 817 4 >—<
>—< +DATA BIT § (6)
>—<_+DATA BIT 6 (10)

>—< +DATA BIT 7 (13)

002 A01-438
102 B01-078
304 A03-088
408 BO4-288

11
14

W 438
/>'E
T -DATA BIT § >< .\ 42A
/)‘E

ad A Sl bl

002 A01-43A
102 B01-058
304 AD3-0T7A
408 BO4-28A

A07-
- :DATA BIT 6 27X 048 45, 401-04n
— 102 B01-05A
o 304 A03-058

@ 408 BO4-25A
(6) DATA BIT 7>—< \\ Daa.
o) - 3 002 A01-03A

\(13) 102 801-044A

[: 304 AD3-044A
408 BO4-268

N (O =~ |

-

njninfn

83323370 ' G A

i

OPERATIUNS

BIDIRECTIONAL DATA BITS NURMANDA ) c

O runt L CRuss

100 apacant 114333 ferwe 209 l"‘“‘ ki [ 5-34.8

4 i 3 A ? | .




4 | 3 v 2 | 1

REVISIONS
REV Eco. DESCRIPTION DAFT. | DATE | cnx'd
UNUSED RESISTOR PACKS +_Jrezs000 |weease
REVISION STATUS OF SHEETS LOCATION PINGS) 5 [PEs«a43 | ADD NVERTERS [T T
5{6|718]|9 (0] |12 13{14]15 |16 |i7 |i8|i5 |20 3031 2.3.4
alalajajafalafala 3042 2.3,6 c
BIAJAIAIA[A]A UNUSED LOGIC ELEMENTS ' - <
OUTPUT
ELEMENT | LOCATION PIN(S)
140LS 1553 6
140LS 4509 1
208LS 2609 ]
- 148LS 3209 1
. 148LS 5831 4 |
2288 2620 s
2288 6631 6
146LS 5842 6
803-
A\ *5 Y 5y FILTER CAPACITORS
448 ’> ] 6952
= *_Ls.a uF _L -1 uF
+£20% T.i uf 5 v
13Y L o114 0157
A03- o = ? BO3- A2PB3- 0310 4243
Oghys - —i 3248y, 248 602 i3] P2-01 1408 4308
D683¢ { pe 3536855 368 1% 1419 4320
39ASS { G CETTICEETT 14 1810 4131
398 { 388{_388 2042 5309 <
=5>— —>=222 -15
BO3- 3 408\ 408 17 2453 5244
O6Ayy | CETTECETT] 18 2509 5321
068 { 25A A 19 2523 5331
ZSA;; { 3 26A ~20 2533 6131
23840 21a<8 274 2 3153 6521
EECGETTIETTY 22 - 3144 6555
204{{ 294 23 3519 6932
30A<S 30A 24 3734
314K 314
p——H>=1oyy-=21% -2§
) 3245, 324 .26
p—S)S3ASS, 334 .27
ECETTICEETT] 28
S3SALS 354 .29
) 36A<K 36A 30
374 37A 31 -
38A¢S 384
) 38A55, S04 -32
LTI, 32
) EEECETTECEETT 33
398{{ 398
L 5>2225>-398 602 [a3] P2-16
D2ay, -5V ’
02AN - . .
> -5V
oz8% >——] losw l
5. uf L0327
+] $20% 1 uf
Tav T
orawh |2 g, 06 |12 71
s READ / WRITE CONTROL e | G ex23370 | |8
emmeen Wa) £, L\ Vi /n TOOE TOENT | Choss | Bl ace
aveROvED | 3 TYPE:BJX LOC-A2A/BO3} 19333 ™™ 30t | 1wil] 5-35 ¢

4 i . 3 A 2 I 1



5V 1310
2100 k
100 kA v
E AT -
20 ki
1009 0408
y '_-j(—;_* 403
- . ul -
= 10—9e k2 198
348t HEAD ALIGNMENT v ya — P——NC
602 [a3] p2-1  248yy3484 vy VREF D0 psefte 2;_—3}:“
~HEAD ALIGNMENT Ds3 NC
602 [a3] p2-12 358y,3584y e - [T Kza,
K128
NC
NC
A8 UQAN
208,
74
A O‘BNC
+END OF CONVERS{ON K 11
S 08 ]
503k,

+ NC
L@ 303.304
& > m
Q L@ 303,304
. v s 4 1 3 N SHO18
1 kA 140 ) 24008 18] T__@ 303,304
308 @mnu/wnrrz cLock 120 19 T
40 L@ 303,304
304 QID +ENABLE PIA 38 6 1 6242 NS 3: - o » 048 NC
| ] 303,304
TELAG T__. .
309 @\f_ - 8 o SHU54 ¢
-1 L—@ 303.304:‘;’;"‘
—- -RESET 3422 402 Bo4-388
_% PA3 L< : ) 303,307
—Aeaz
+BUFFERED A2 1 P —_—
303 @‘ 9 Y —2pao TROAJ38-
— -INTERRUPT REQUEST B
J s FY] v TR08 37 INTERRUPT REQU Y104 e
1553 T
P17 - +BUFFERED A7
P 3103;\ - *BUFFERED A7 _@ 303
407 Bo4-208 094y, -ENABLEPIA S 4 6 -ENABLE PIA S & 6 () 303,304
(4 .
405 AD4- 168 A1Byy  +BUFFERED AQ *BUFFERED AD /= .
7/
405 A04-16A ikyy  BUFFERED M1 _ : +BUFFERED A1 @ 303
409 B04-08A 214Ny ENABLE 92 . +ENABLE @2 @ 103
405 A04-304 188y,  +BUFFERED R/-¥ : +BUFFERED R/ (T oy,
3
HEAD ALIGNMENT “oreaanions. c 83323370 | c | A

CODE iDENT | CROSS
LOC:A24/B03 | 19333 |reFno 302 ls"“' 2 IP‘“ 5-36

4 | 3 4 2 | 1




| 3 ] 1
207 @ —LOAD COUNT !
Dj =
2614 14
i
BV A i3
1ha 1l
10}
2
3
- n
DATA 0 200
N A\
302(a) Ne
322 O} SDATA 1 L S) 307,308
c s02(c YOATA 2 1 ) "
+DATA 3 l L—@ 307.308
3::?;—\, @ +DATA 4 ))HLNC
02 @ +DATA § 1—@ 307,308
202(s +DATA 6 : R "
w02 oy +DATA 7 I—-@ 307,308
302(3 +BUFFERED A7 S NC
302 @ "ENABLE PIA 5 & & — 307,308
vBUFFERED AQ \y 254
302{L BUFFERED - NS+ LI
=P 02— (@Y *BUFFERED A1 [—G) 307,308
+ENABLE 62 N
302(0 - NC
302 (r) -BESEY [——<:> 307.308
g 02 @ +BUFFERED R/-W > NC
311 +ADORESS DOHE [—-@ 307,308
00 +READ_ERROR S NC
03 %0 +READ DATA DONE + (+WRITE DATA DONE) I_@ 308,309
R - >,
NC ?.____LLQ.ALM NC
Bl is m-ulni-&-))r SBUFFERED A2 L (&) 308,309 .
NC
L—® 308,309
-, NC
[————. 308,309
A\ 424 NC
- A8 n¢
sV L———Q:) 307 o
; > Ne
[—<:> 30 B803-
3720 A
3.9 kn $HUA ne
T A03-
N 14615 |2 298 _ ¢
A 3820 L———{:) 310
+LOAD_DECODER 307

+BUFFERED A2

@ 302

READ / WRITE ENABLE CONTROL

NORMANDALE
OPERATIONS

LOC: A2A/BO3 19333

83323370 clA

3C

oo
REF N0 303|:~u- 3 ‘»*m 5-37

1




[
-

303 '

140LS
AO3-

409 804-29A 1Ay, 2 READ

11

140LS

+DATA O

1553

{3)

F
RCVR

118

><

+ENABLE PIA 386 @ 302

A03-

wz@

302 +DATAI

[()]

= DATA BIT O

+DATAR

X XXX

wz@®

302 @ SDATAS

n

» el L4 TN

AO3-

409 Bo4-264 208y, sWAITE

J -DATA BIT 1

»HE-002 401-048
102 801-088
209 AD2-04B
408 BO4-178
16A

~DATA BIT 2

002 AD1-058
102 801-084A
209 AD2-058
408 BO4-1T7A

A\
L

¥

158

> +DATAS

302(€E

- READ

-DATA BIT 3

>=

002 A01-05A
102 801-038
209 A02-05A
408 BO4-16A

N

14A

3

~DATA BIT 4

002 A01-038
102 B01-03A
209 B02-038
408 BO4-15A

¥

A03-

302 F +DATAS

(6)

+DATAS

(10)

302 @ >=<__+DATAT

(13)

—DATA BIT §

>=

002 A01-438
102 BO1-078
209 B02-438
408 B04-288

R

07A

~DATA BIT 6

002 AD1-43A
102 801-058
209 BO2-43A
408 B04-28A

N

058

-DATA BIT 7

>=<

002 AD1-04A
102 B01-05A
209 AD2-04A
408 BO4-25A

s

NI

(3)
(6)

(10)

(13)

002 A01-03A
102 BO1-04A
209 B02-03A
408 BO4-268

NORMANDALE
OPERATIONS

BIDIRECTIONAL
DATA BITS 0-7

c

83323370 cl]A

LOC:A24A/803| 19333

CODE JDENT

CROSS
REF NO

304 !SNEEI 4 lmz 5-38 -

2 |

1




4 3 2 | 1
6508 +TIE HIGH
+5 V. AAA AS) 306
" ©,
306 +READ GATE 2r
"READ DATA J
309(cR 6
<WRITE 4 228s -
oo @1 .
D — 6231
' o
+LOW_FREQUENCY 10
307(@)— T"H 0 :
\ 3 :
. 140Ls +HFW DATA {an) 306
LoW FREQUENCY ] 140Ls P 6253
307 146Ls P2 6253
- - 3n] )]s WRITE CLOCK £y
146LS : 3324 208 a02-4i8
A2PB3- §O3-  +WAITE CLOCK 3820
. +81T COUNTER (A)
602 E]Pz-s 296; 298 > (SERVO CLK) U aes h2 1: A B (AT) 3°"§¢‘,§
- se42 ’ :
o ngu; 23y 258 -READ cLOCK 3 s 13k 2285 P2 R 0T
-3 Biiy; > ,
202 BO2-42A | i . 138] g631 N— _ AP) 302,306,309,310,311
s Lo ol " L - raesp R CTRe -{AR) 309,310,311
C o] 1e0Ls 146L8 © N 2N 5831 2 !
307(pe)-—=NEY 4409 3820 |
o |2ous pt 5 J2ous b1t |
) -ENABLE_ADDRESS CTR (READ) T 5853 134§ sasa
1os B
1) -ENABLE ADDRESS CTR (WRITE) 2o) 'socy - '503‘-
+BYTE CLOCK 2 19 -
EIEJ 2e0is | >)—="- 207 A02-35A
- s
GK 420 . Ly +COUNT
} a SRETIN oy \ 2018 |3 ADDRESS CTR @ 308
. 1] 148 13 o 2] sg53
mn sex1| L4 -
(o) " ] &  +COUNT DATA CTR &) 308
310 (@) -SEARCH DATA SYNC .
-ENABLE DATA CTR (WRITE) .
310{cy i
.B = A L +ENABLE DATA CTR ) 308
- -ENABLE_DATA CTR (READ) N ‘500
-
A .

MFM AND WRITE/READ ENABLE

NORMANDALE

OPERATIONS 83323370 cl8

¢

e
CODE IDENT
L0C: A2A/BOZ | 18333 |eehe 305 |s“m§ lm 5%
2 | 1




4 | 3 v i 2 ] 1
30532 +TIE_HIGH
. ¢ on B03- AZPB3-
mn @ +ADDRESS WRITE ENABLE 01 _'L +WRITE GATE 55288 5 268 602 [53] p2-5
140LS L_@ —_
310 -ENABLE_WRITE GATE 5405 30. 206 AD2-21A
1 207 AD2-22A
307{8T -FORMAY :
> @ _WRITE DATA DONE b
803- +READ GATE_ 258 \\ 25
204 B02-118 1A N, + [NDEX ! 1 7>—L>‘LL602 E?Pz-z
» 146LS 1 30s, 207 A02-25A
9
307 (@) -mASTER cLean  L2842] ., f20uLs
6220
L -READ GATE @311
no(n} +READ DATA ENABLE 12—
NABLE AM_READ s )
311@———'1‘——%15 5409 -
311 _READ ADDRESS DONE N \
310002 +READ_DATA DONE 201Ls P
6220
¢ o
BO3- 307 (gx)-ADDRESS MARK ENABLE waLS —
202 Boz2-158 4383y *ADDRESS MARK FOUND 1 4 46es
+READ/WAITE_CLOCK C
ws@ 3185318
-MRITE ADDRESS MARK >‘t2 602 [A3] P2-8
3“’('“} 207 AD2-204
) +MFM_DATA ERROR 3388 e
310@ -READ DATA ENABLE N ¢
148LS 1 R
. READ ERROR
307 (Bn L L] M 5631 \n] 1405 1 * 332855328 602 [ag] 2-9
303 (Gi)—NBZ DATA ERAOR 2N saa2 sos
>
wn 140Ls p& 1
307 (av 'unz ey 6253 ) e 11 +WRITE DATA » Sfﬂ?>§_qp_ 602 53] P2-7
309 (Cr)—NRZ DAT 625 206 A02-218 |g
6809 .y .
+
e +MFM_DATA DELAY $>408_ ¢
69113 5 v
470 Q¢ 6925
a7 oF L6709
11 o E:to k0
s [ia -
305@ L m‘-" 0 ‘z‘ 1Ju 50
I P 193 |5 T
- A 4 < ‘
R 6620 $i%0'a
150 NS £10% Is
1L 51
1: b 103 s +MFM_HINDOW 434 A
. .
| = 6620 K2 - R NC
50 NS r10%
ADDRESS MARK AND DATA ERROR  |tomanoa c 83323370 | ¢ | a
ESECE TS
Loc:a2a/803 | 19333 |WFhe 3oe]snm 6 lm-s 5-40
a | 3 7y

1



4 i 3 2 — | L]
a u;a_s +WRITE DATA RAM =) 308
11 3820 *WRITE ADDRESS RAM o) 308
X+ ﬁ
803-
conas -LOAD CONTROL 178
Y —»——=-NC
+LOAD DECODER 12 3231 7 -START DATA X 04A
303 (ax s 6 3>-044 ¢
303 +PB§ 1y, She -WRITE DATA RAM @310
@ +PBS 1 L5 -LOAD DATA CTR 1 038
303 (aF 2 4 PD—2=-NC
303 @ +PB4 18], 3 "MASTER CLEAR 1 . 308
o ¢ -START ADDRESS §\ 164 o
: -WRITE_ADDRESS RAM @311~ aos-
[y -LOAD ADDRESS CTR . 3408 ¢
I 7
-RESET i i) 303. 308
302 1 438
G\f 201Ls -MASTER CLEAR D—=-NC
20 ) NC
3220
L 4N 308
p L6 -MASTER CLEAR Ny 308 o
L
B0) 308,310,311
c @ 306
g
SP00S
1509 BO3-
+PA1 2 +READ DATA \\ 05
303 (1 D 3 NC
3 “READ DATA oP) 310
+PAQ 7 +READ ADDRESS 034 ¢
303 s 0 5 -READ ADDRESS ) 311 &
303 (u +PA2 12k 10 +WRITE DATA 134
11 “WR1TE_DATA 2 310 Ao3-
303 (v +PA3 13k hs +WRITE FORMAT 35248\
“WRITE_FORMAT (&) 306,311
X goai‘ WRITE ADDRESS MARK CTR
404 AD4-228 H—
Ve -WRITE ADDRESS MARK {au} 306
RGTR 803-
520LS H204 ¢
303 {x *PAS e5 MEM (8v) 305,309
PA4 73 ADDRESS MARK EN;:E: Bw) 305.306 ksz?ag
+ 5 + N\
03 (w 228 ¢
3 co -ADDRESS MARK ENABLE {sx} 306 7
+PAG 12}= 10 +LOW_FREQUENCY _ $>-088 ¢
3 0 11 “LOW FREQUENCY 305
1
303 (z +PAT7 k| e ;155_
| |—. 305
]___—))_OGLNC

READ/ WRITE DATA CONTROL

LOC- A2A/BO3

NOAMANDALE
DPERATIONS c

19333 %‘é‘r".fo 307 lsnuv 7 [me 5- 44

83323370

c

A

1




A -

3 v 2 i 1
e
4
-WRITE ADDRESS RAM F>—=-NC
307 @ L—@ 311
r 3 208
55 | 1 _|is —)>===Hc
+Pa3
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ey +81T CTR (A) 12 e
A 13 oK 3842 A RO
S TTY P L9 +NRZ_DATA ERROR LI
L
ADDRESS / DATA ERROR COMPARE HoBMANGALE c g3zzzzro | Fle
~CoEe AN
L0 A2A/B03 | 19333 [Mw0 309 lsm' ] ]mt 5-85
4 ] [y 2 I 1




4 { 3 2 | 1

DATA FIELD CONTROL COUNTER

o] 1,115
15 2 BO3-
8 ¥ ‘33‘? 14 A NC
1 &kd 13 108
12 SETTI
€0 111
'
31 XoY
AR *QI7 (T4 1005 SO7LS
os O .Z s 4431 Fi
307 @ ALl pare ’] > 1 ¢ ’ o $ WRITE DATA DONE
. - 4 8 1 ¢ M
508 <READ/MITE CL 2 lsle 11 i 143, 4 1aous J6(CREAD DATA DONE) o 24
(}—&—L—E | 43852 1 5N
STER CLEAR 1,24 1 k0 S 1 : 2o 2409 1 -0ATA ENABLET 303.306
307 p— | 1bia u%s 2 s +ENABLE G2+ sus CTR 20) 311
307 (as -SRI TE A + 1 1 r '
' : . o . -ENABLE WRITE GATE . ,::3
6 . .
s E - P18 uc
303 @4 d:?. 11 K u-] 1 Bﬁ 1
»03- m.@:n___mm 3 1 \11 -ENABLE 62/5US CTR  \ 224
201LS . D224 403 A04-108
+03 404-0sa WA )_:!L&sw ﬂz i 1osp 13 5420 ” 3 404
1 @:M 1 ) 4409 )
i—‘l°_._ rh piy=os H-318. 403 Ave-ot8
- "ENABLE DATA CTR (WRITE) ) 308
Iy
210Ls P s
3409 7
- ouma 12 . ’ ¢ .
301 (or A s READ DATA DONE 306
1, "Ks -ENABLE DATA CTR (READ) @ws.sos.sos
18], < -SEARCH DATA SYNC . 308
A3 ;
&
1p- | l-en suscrr coara reap enaeLe .ms
|___op-
7
ooV a8 JEEI B03-
A03- P 1M Is +READ DATA 138 ¢
AW\ +CHARACTER CTR=0 15 hG |
-07A L 4
403 A04-07 “—-),m e FoLD N
2 22
3 1 s . .
L‘L‘ e ED A
v 148LS CW) 308
51y 3209
i
k
+3PLICE DELAY D) 306
08 (37 +QIT CTR (A)
+DATA READ ENABLE
NABLE ADDRESS R READ/WRITE DATA NORMANOALE c
306 0 OPERATIONS 83323370 FlcC
SPLICE DELAY CONTROL COUNTER

[~EOBTBIRT cnoss
LOC' A2A/803 | 19333 |rermo 310 |5"“' 10 ]'“‘ 5-56

4 | 3 : 4 2 | 1




=3
sV 18
1 .
730 co o ADDRESS FIELD CONTROL COUNTER 803
1kn = o 1 134
IS5 13 : 148
35 14 ° EM ne
< K 138
116“ T —>—22-NC
5431
_308 AR = “; 5 ¥
- \f &]Gy
307 ()——=staar apomess [y ws2
Ly 1 k0
308 (ip +READ/WRITE ctock |2 &c .
51,241 L
07 @ -MASTER CLEAR 'EE ¢
-WRITE_FORMAT :

. ]
301 ¢ENABLE G2+ 3Us CTR

1
sno ) 1
0ADDRES$ CTR_DONE 1eoLs |2
403 AD4- °" ; esscréu T J 4909
204 802-11a L -ENABLE ADDRESS CTR (WRITE) /—\ ;0‘
. -ENABLE G1 WRITE GATE . "
I.an 1 -ENABLE G1 »
A 201Ls he 5US_* ADDRESS MARK » 1a 404 A04-22A
5420
Len—7 -
o] 2ees
|_3809
307 . -READ AE RESS
306 (A -READ GATE
—3)-188 ¢
09 O +SYNC FCUND % N
*SEARCH ApORESS SYNC
ADDRESS
308 @/L SEARCH S5 _SYN
+ENABLE COUNT -
N7
218LS - 306
3809 =% Al 305,309
SEARCH ADDRS A ) 305

"ENABLE ADDRESS READ . 306

803-
ADDRESS DONE
140LS M ¥ 3118 ¢
20y 4909 [——@sos.sw
READ / WRITE ADDRESS NomMANOALE c 8332330 | c |le
CONTROL COUNTER

CODE 10ENT | cRosS

LOC: A2A/803 | 19333 |serw 311 lsumll |»s(5—57/5eé

4 i 3 4 2 | 1






~ 4 3 A 4 2 | 1
REVISIONS
I BESCAIPTION oart. Joare Jencn
t 3 Jre23000 [meLeaseo
2 4234 JADD TWO 918NALS
3 34308 JCATATE NEW EPROMS
D [PES4280] CHO EPROMS I3-is 9]
UNUSED LOGIC ELEMENTS st T v
ELEMENT | LOCATION| OUTPUT PINS | F ]resesss | conmrct ouenan ous Juir.
(¢ [reensy [To canee o i
- 143 5520 & 1841008 SHE TIPACITOR Lo OLS  JHar- D
{! | 3 _Josigus 1 cue_casscitons . o) ud
148LS 5542 3 K [DJIOI3_|CREATE 16 MHZ FTU SA
FILYER CAPACITORS
.1 ufF
+5V
o709 1924 e
1309 2724
1809 5931 -
2409 5332
2909 5443
3509 6443
4105 P
5913 6949
5923 2554 Cc
0424 5354
1224 1055
1755
AO4-
44A <
ws " sV
== 6552 J_x 54 J_
BO4- J—ag uf L ségxur 1 oF
444 $20% T: .
TZ? / 35V 35V T
- RS
= 0115 0157
AO4- 1%
06A\\
NOTE usaa( B
23
ON AJBX REV A-C OUTPUT PINS 108 13 23838
OF 148L3 AT 5542 ARE UNUSED. AJGX =5
REV D 8 ABV ARE AS SHOWN. 39488
3983
804-
EPROM KIT PN 81968500 06A\,
EPROM 430! AT LOCATION 043 PYTYd
EPROM 4302 AT LOCATION 123 68<< N
EPROM 4303 AT LOCATION 273! 23
238 :¥
3945
398
A
vawn | f 7 & -1-24] TWIN CiTiEs
o MICROPROCESSOR N c e3323370 | k | k
eueen /¥ 3 TODEIDENT JoA0SS SAEET EY
premry TYPE: CJGX /EJGX Loc:a24/804] 19333 |*F 401 l 1or9| 5-59
4 i 3 A 2 1 1 REE 75121204



4 3 * 2 | 1
v
Y
+ >
K. . 6953
T138% $17 W 1432
220% gses N
20V y.
3 . .
R +8V
530 5 7
H TN~
1 oF v 916
R 6642
T 6Tl
AO4-
1 oF ~RESET ;ﬁff 103 BO1-13A
302 BO3-42A
€831 5V
+—— . L) w03.404
.1 ufF 35 Is
+5 VSTBY
804- RESET
3eyy  _meser
104 B01-284 ) M1 CROPROCESSOR
SV 585
384
. : 4 30
03 Boross 20y, -IRAN %% 1T 31%%
002 AD1-21B —I 4 o
: _ ) 5
103 B01-09a 818y, ol (-IRQA) Wi
e OTANy +HR MR
2 - AACT
104 B01-204 3145, :gg’ HALT ET: b
407 RE
ot . s,
T -]_ TAL
3742 xS
a0 m: T i oF
: 1 P £ *ENAB!-: ‘: C) 409
| SBIEXTAL R/m.!!—__‘l'__@‘og
N BETEY VN,‘-% ﬂt&i E) 405
_27pF +
e s
03 @>—< +DATA_7 THRU O
7
6
5
4
3
2
. 1
0
J:.za
MICRO PROCESSOR e c 83323370 |4 | 4
AND RESET pvision
‘CODE IDENT
Loc:azasgo4 | 19333 |aerwo 402 Is"m 2 ImE 5-60
] 3 Y 2 1




s ! 3 2 ! 1
v ()
ADDRESS 0 THRU 10
0s(3)-
wirlx -R O M SEL2 . N
07 {Y\-R O M SEL 1
‘°7O" RO MSELS .
ostv '21.24
Dh 21,24 8404
a0 g XTTY 931
1024
hNAS__ 221 512
e a3l
64 A102
as__ 3l i
a4
- [ A3 sl,
a2 6|,
B L‘J_l 2
a0 sl
-R O M SEL3 2o:|-——
4074w —= F A u,
4 PROG/Z2 16 D6
MFM 1505 )
= | zme [A 1404
c z"',; 1303
A RS 11 02 )
[ AF] 10 01 J:z
aFps 3 Do =
AF 13 Y
W l; ;2
AElS
- i
12 N\
‘°2O‘ -RESEY - roa.
. bi:10] - 058
B AD4- 407 (AW)-EMABLE TIMER | P [ +CHARACTER CTR. =0 ; 074 ';fo AOS- 434
207 A0z-30a 284)) +BYTE CLOCK +62 - 5 us CIR; DONE DA, 310 go3-124
O -
ba 405 (AR +R/ +61/8 us DONE > 04B 311 803-168
NC S
e 098 (4
’d
c 04A /¥
0784 -DATA ENABLE
310 803-378
1 310 sos-22a meg “ENABLE G2/5 us CTR.
oo TEMABLE 61 . J
311 803-218 Q3Ayy 5 us ADDRESS MARK
— \ B
MU0 (5) 402,404,406, 408
+BYTE_CLOCK
A {n) 404
READ ONLY MEMORY TWIN Cimies c
. 83323370 | K | K
BT v
LOC.A2A/B04 | 19333 f[serwo 403 ls"“’ 3 ]FM‘ 5-61

1




4 | 3 2 | 1

403@ >—< +DATA T THRU O

w5 v N\
+BUFFERED ADORESS 0 THRU 10 1
405@ — — 14 AO.
wz@ -RESET :{
887 g 9 -IRQ % 15 NC
s07 (RQ)—-ENABLE TnEn 2 T|12M‘E= o3lé +100 ps CLOCK 2 :;; 404 A04-128
w3 VENABLE §? o, 2 a2l2 I NG
+R/-N s 27 A\ 124 NC
A04- 405 (i e 7
NC > 07 18 07/
204 802-11A i&) ::fgm"am e[l 06/
404 AC4-iTA 20 o5
@ +SEEK_END i TIY
202 Aoz-408 1IH>— “INGEX o YR
204 802-118 25> —aEEX N0 us———o—z/
202 acz-4os 135 288 ' 02 h/
NA2_ 12f.., 01 ?5—-5/‘
NAG__10] RSO
b
5V
ha
sa7 -IR 8
A7 1; 2746 s’ B 2)% x
-ENABLE TIMER 4
4010¢ e TIMER 3 : Kaza o
13} . 4 ‘ 27 <§Z NC
AO4- : 2
N Aldyy ki 18 D74
428 19 D§/
348 28y 20 054
ne :2; S gh 21__ 04
no 412 > 2611 22 034
NC 4 . 23 02 4
: A2 1 N FYRRTY
NYEET 125 004
A
b
5y
14
2 se7 IR 268
- . cIRQ - \y26
AT 1 1946 3 : T
-ENABLE TIMER 3 15, TIMER & 2 NC
0T O«ans cLacK 1 NG. 3 3 P2 e
403(n . +WRITE ADDRESS MARK CTR {228
A04- 13] ‘ 27 2= 307 B03-38A
NC ig; > ” 18 D7 4
ne 208 > = R Ty
NC 3 . 20 D& /
NC ;;2 b ;h 21 D4
ne 23855 22 03
N 5 us~ADDRESS MARK 26
31 803-218 22855 ENABLE G1 » 5 use = 23 D2
(A2 12 24__D1
A1 25 00/
\_AD 10
iR
CLOCK AND ADDRESS MARK Twin Cines c
CooNTER oS 83323370 [ C | A

[CODE IOENT  [CrOSS

Loc:a24/804] 19333 |werno 404 IS"“"‘ l""" 5-62

4 | 3 A 2 | 1




4 3 4 I 1
w2 (o)
NAD_ 1 g 404-
’;9 rli 20 +BUFFERED AQ SHY68_ 002 a01-13
1 Ayt N 103 BO1-128
A1 _li_r——F 7 203 BO2-05A
. 302 B03-418
A2 12 " | 8 +BUFFERED AV —3) 002 A01-138
15 F 103 801-10A
N A3 4 " 203 B02-07A
N F 302 BO3-41A
NA4 14 13
I £ A2 +BUFFERED A2 >3 002 A01-144
NAS 2 s N 102 B01-298
F F 203 802-288
303 A03-194
i3 +BUFFERED A3 218 002 A01-148
N
At +BUFFERED A4 SH3TA_ 002 a01-154
As\ +BUFFERED AS 3154002 A01-158
Nae | o ‘
939 F “\ *BUFFERED A6 148002 A01-164
F 4442
AT 14
N h3 A1\ +BUFFERED AT >» 1 A*GOZ A01-168
103 801-108
N_As
203 B02-088B
o 302 A03-13A
— A8 +BUFFERED A8 \) 338 602 A01-17A
‘N N ,\ mu‘-
Y A9 +BUFFERED A9 3134 002 401-178
N
A1 12 I A10 +BUFFERED_A10 S>138 002 AD1-18A
¢ F‘L‘—L N +BUFFERED A11 3124 002 A01-194
N A12 10, 1 |
. I 939 |2 +BUFFERED A12 — 33088 902 Ap1-198
(a3 NE 4453 401
£1 A +BUFFERED A13 S>198 602 A01-208
) 407
A 12
N_A14 - i u +BUFFERED A14 S>118_ 60z A01-208
\_A1S : 4 1s +BUFFERED A15 198 002 a01-214
1
02 +VMA 4 as +BUFFERED VMA - )y_:z: 002 A01-088B
F 4 -
409 +READ 1 +BUFFERED R/-W N A 103 BO1-118
D F 403,404 203 B802-048
302 A03-188
002 A01-07A
N\ +BUFFERED ADDRESS O THRU 10 <,,> 403, 404, 406, 407
BUFFERED ADDRESSES 0-1{5 o c 83323370 | c | A
~<oot oeRT
i LOC A24/B04{ 19333 |atrnc 405 ls"“; 5 l"“‘ 5-63
4 3 A | 1




: ' 2 1 1
405 (W) *BUFFERED ADDRESS 0 THRU 9 S \
w1 (7). -RAM_ENABLE 4 \ \
408 -NRITE ¢ §2
R
403@\}"* +DATA 7 THRU O < < \ — N
o1 -RAN ENABLE 3 . .
3400
2109
‘sv
A5 I8
AR T 3400
Laz_7] 000
_I- aund 1
A8 ¢ :
\Aﬂ—;-“ !
Nt |
A3 4 i
AL § !
Al
NAO 5] NDO 14 | D4 14] |
-RAM_ENABLE | o o1 14 5 14
07 (A .
‘ [] ND2 12 wm 1
N3 1 \or 1
|
NRQ. |
\D ‘
02 !
ND3 |
i
|
i
B
407 @ -RAM_ENABLE 2
7
A
READ/ WRITE RANDOM ACCESS ommase c T D
G
Loc'aza/B04 § 19333 [wrne 406 ‘Sﬂm 6 lmi 5-64
4 | x 2 :



2 [| 1
-R O M SEL 4
7 V) 403
s +BUFFERED VMA 6 X—": A -R O M SEL 3 4‘03\/:)
<:>—-—-‘ sess SPog *-R 0 M SEL 2 Ox «03
5 eom 5Ly -ROMSEL1®w3
R s ; 12
405 {D)PUFFERED A1 . N XD
0s (K +BUFFERED A1 2, o
o +BUFFERED A1 W, ! (15
+BUFFERED 0
ADDRESS o .
<05 O JTHAU 1 \ '
L & -RAM EMABLEAt
o 1¥ s L] 21Ls Z) 408 ’
140LS 4920 S
sy 12} oar ?;g—— -RAM_ENABLE 3 ) 406
; 12, - 2ma -
; sonn . : 1..5 BAM ENABLE 2 @ 06
S63L
‘. 4 o - -RAM_ENABLE 1 2 406
A uoLs h¥ .
9 | 8842
N9 2
\ A8 1
+RE @ 402 :
A7 N B04-
I +ADORESS 008X DA 502 a01-188
4942
-ENABLE TIMER 4
A
-ENABLE TIMER 3 /o 407,3 04
-ENABLE TIMER 2 AG) 404
-ENABLE TIMER 1 /o 7 oo
-ENABLE PiA 546 5>298 355 803-094
-ENABLE PIA 384 5204 504 B02-084
-ENABLE P1A 182 K28 102 BOI-11A
-ENABLE ADDRESSABLE LATCHES 1L 208 BO2-254
24 105 Boi-304
_%h 3 002 AOI-108
1
143 Jo_*MEm NoT seLp 3298 062 aoi- 104
Jq‘ 5520 408
NOTE .,
A AJOX REV A-C PINS 48 5 ARE GND.
AJGX REV D & ABV ARE AS SHOWN.
ROM AND RAM DECODE SELECT ANDALE c 83323370 | E | A
, CODE IDEN’ N
i LOC.A2A/B04 | 19333 |[nirw 407 l"“” 7 l"“s's"’
Y ] 3 4 2 I 1




. |

3 ¥

- 11
409 (5 BUS AVAILABLE

141LS

hE

(:) +WRITE
+ENABLE W2 1

409
o=

+DATA

141LS

12 +ENABLE DATA OUT

8583

BO4-

.o;@g*l_w'g

«READ -

-DATA BIT 0 >—< \\178
- —> 002

102
209
304

-DATA BIT 1 >-—< 3 174 002

102

209

304

-DATA BIT 2 >—<_> 16A

- ENABLE
DATA IN

+MEMORY NOT SELECTED

e ENABLE
DATA OUT

002
102
209
304
-DATA BIT 3 >—< } 15A

002
102
209
304

F
F
3 (o)
F|

002
102
209
304

-DATA BIT 4 >—< ., 288
2.

-DATA BIT § >—< 3 28A 002

102

209

304

-DATA BIT 6 >—< \\ 25A
L

-ENABLE DATA IN

002
f 102
209
304

(10

(13

002
102
208
304

-DATA BIT 7 _>—< <\ 268
7

AD1-048
B01-08B
A02-048
AD3-178

401-058
801-08A
A02-058
A03-16A

AD1-05A
B01-038
AQ2-05A
A03-15B

A01-03B
B801-03A
802-038
AQ3-14A

AO01-438
801-078
B02-438
A03-088

AD1-43A |
801-058
802-43A
A03-07A

AD1-04A
801-05A
A02-04A
AO}-OSG’

AD1-03A
BO1-04A
802-03A
A03-04A

BIDIRECTIONAL
READ/ WRITE DATA BITS O-7

LOC A2A/B04

oreaATIoNs. c 83323370

[ A

CODE IDENT } CROSS

19333 |#er w0 408

SHEET g lPAGi 5-66

2

1




| 1
F‘ 1 304‘-
«02(0)—28/-% 145Ls pS 14eLsfe 2READ 252 002 A01-418
l 4953 4953' 102 B01-07A
‘ 205 802-418
304 AO3-18A
—-@ 405 4oa
*URITE 002 A01-294
102 801-048
209 BO2-29A
304 A03-208
193 @
7 o 140 =HAVTE » 92 3>248 002 401-114
M 46510 4942 | () s
4953 -
+ENABLE @2 08A
3 002 A01-078
103 801-138
203 802-044
302 A03-21A
- ———(7) 404.408
I -BUS AVAILABLE 184
402@ +BUS AVAILABLE Y a6Ls BU ! —3>"°2-002 A01-098
4953
1
146LS—
4953
a0z (O)—+EMSLE @2 12 -ENABLE @2 —5>-13% 002 A01-034
104 B01-308
PHASE TwWO CLOCK NORMANDALE c 83323370 cta .
H CODE ENT { cross coier e LI *
E Lo AzasBC4y 18333 jmra. 409 !"‘5 ¢ i seiesy







4 ] 2 1
REVISIONS
DESCRIPTION cHx'D
REVISION STATUS OF SHEETS RELEASED
s16l7(8]|9]l0]il|12{13]14I15 18 |19 |20|
,
e
A
DRaen Gaa”‘ LED DISPLAY NOAMANDALE
CHECKED DIAGRAMS OPERATIONS A
ENGiNEER BT ““ZGOE IDENT | CROSS
Ammvm' TYPE' AZFV 19333 |*F w501 5-69
4 | 3 2 b ICLEER TN



3 2 | 1
A€
108 A7 P101-2 2y =BIT O A ‘é A1
108 33y 8T 120 2 Rz X crz
107 -4 81T 2 R3 120 a ‘é CR3 -
107 " >—81T 3 120 0 o4 NN CR4
106 6 Sy -BIT 4 88 120 & _CRs _
‘01 g —Lyy-BITS 108 Re N CRs
108 . >=8IT & Vi %08 "E CRY _
108 9 —Ryy c8IT T . \i s
108 -10 103, -BIT 8 W e ol
108 g A1y, -8l 8 =0 we ecme
107 1z A2y -BIT 10 A1 120 0 NN_can
wor 3 sy BT 11 120 0 2 w N criz
106 14 Mgy BT 12 R13 120 0 ‘Q cR13 -
108 15 83y -OIT 13 150 R14 "X cR14
108 .16 _15_» -BIT 14 qj‘sﬁ. 150 @ \.} CR15 ™
105 <47 ALy =BIT 15 108w _ “® cris
108 -19 18y, -B1T 219 M e \; £M7 _
TR R SNELILE L M ecae
107 -21 21y —8IT 2 v 120 @, \E LR19 _
107 -22 223, 2817 212 = Vo Scez0
106 .23 g_)‘}-an 211 1}'?] 120 0 ;\é Rzt jd
106 -24 243y -81T 210 100 Re , NN caz2
108 -25 Zayy “BIT 20 v S Necas _
108 .26 28yy.-8IT 28 1%0 v ™% craa
108 -2y 2Ly —ei1 21 R e \g £h23 _
108 28 283, -BIT 28 120 fes N cR2s
‘o1 .30 30y -miT 24 ) “% cR2s
106 .31 31y, cBiT 23 R29 120 0 \Q cR29 i
106 .32 B2y, -BIT 22 1900 g0 X _cr30
105 .33 33y, -aiT 2! A Ml b _
105 3434y -8IT 20 150 832 A2
101 -1g 28y, SV bl _
101 A7) P101-1 L3y 25 ¥
LED DISPLAY , PART 1 'GPERATIONS c 83323370 | c | a
Loc: 78333 |re 502 |S"*“ 2 ["‘“5-70
3 2 i 1




A2
105 [iz] e1-41a 2Lyy 170 READY R3S "X cr33 )
108 .aop 2hyy  -UNIT RN 1909 Rs - "™ casg
107 -3aa 243y -OM CYLINDER A3s %08 \i cR3s
101 -1 A5y CHEADY 1900 A3 X CcRr3s
106 -36a 28y)  —WRITE PROTECT R37 150 @ X cr37
106 .3sa 2Ly) - SELECTED 1909 a3 ” X cp3g
108 -34a R0y) - SEEK ERROR R39 150 0 S
105 -33a d2yy  CFALT 1908 a0 X cReo
108 324 by CBUSY R4t %08 “* R
107 -308 —Ly)—=ft2e 108 s NCRa2
107 .3718 —£3) - DATA_ERROR R43 150 0 \; CR43
106 -368 —3 ) ADDRESS ERROR 108 8 b TY)
106 358 —4y) —READ - Ras %0 0 X cRes
108 -34ag 3y c-WHTE 100 mas X cras
108 .338 —2y)y —CLOK R4 %08 ™ gy
104 -328 13 -PROCESSOR RUN 100  mso ” w
101 -4z 11) 5V v e ™ g
101 -42A )—I 10 " |
101 -398 —L) Z6ND [ R48 "X Creg
101 -394 2 150 0 b
101 -a4 1155 25 ¥
101 [az] PB1-4aa 303

Y

B —4

Loy

By

ALy

Sy

LED DISPLAY , PAR 2 NOAMANDALE
oreRATioNS 83323370 | Cc | A

" CODE IDENT | CR
L0C E] 19333 a{%’?a 503 Is»neu 3 lms.-"/-’a

4 | 3 ) 2 T 1







4 ] 3 2 | 1
REVISIONS
. :irv'nzﬁ‘?oo |“m ~ DESCRIPTION ORFT. | paTE | cHK’D
REVISION STATUS OF SHEETS
3laisiel7islionol 2113114151617 ]18119120
D D
C c
-» e
B B
-‘ pem—
A A
DRAWN [ [ ey IMANDA
e W = DlacRaus | CONRe |N1?r‘:nrvgnl: c 83323370 |c | a
R /7 SHEE T PA
i::l:fww 22 TYPE: AZEV L0 B3 i ?‘é‘ﬁnﬁ’ 2% sol !wzl o2 } %7 i
3 2 ] 1 ree 7sizizae



OPERATIONS

83323370 CJlA

4 1 v 2 l 1
& A1 o
-228 83y TAG 1/TAG 2 oA
:22@ raz-::: 1 TAG 2/TAG 27 o8
19 TAG 3/TAG 22
205 -218 —-—)2 > 8US OUT 80 —O¢C »
214 —0
::: -::m 20 g BUS OUT B1 €
3 S OUT B2 o
208 355 W — OF
203 208 — % wus out 83
203 <198 2135 06
203 -19a 435 BUS OUT B4 ——OH
203 e 225 S OUT_B5 ou
203 -1ea 555 BUS QUT 86 —OK
WS 0UT B7 L
203 -1 -31—)>—~.us T Be —0
205 Y B)) BUS OUT B9 on —om
:g: ::: 155 BUS OUT B10 oF
o 158 2555 AN _FOUND/BUS TN B0 —ov
- ’d
BUS IN 81 ——om
:g: :x 2 ON_CYL/BUS IN B2 ox
208 “er 855 READY/BUS IN B3 o
206 1392155 BUS TN B4 oz
206 Ty3a 10 BUS IN BS oAk
02 “128 28 SEEK_ERROR/BUS IN B6 P
114 FAWLT/BUS IN B7 oce
202 T T
203 -118 P OR
o ‘w1235 sectom —os
201 -068 343 OMM
201[az) pez-06a L3
A2 ReAD aTe
306[R2) Pe3-258 > —0
mEz] -268 —95 READ CLOCK S
309 218 -4 )’ READ DATA —OFF
306 ‘208 535 WRITE GATE o6
6¢{ WRITE CLOCK (SERVO CLOCK)
oot e gi WRITE DATA o1 "
306 g 355 WM GATE —OKK
9 {{  READ ERROR
306 -328 TR on ~-OLL
301 -248 T)
903 -338 T_S—.;t— 4
301 -368 142
301 -3718 Tg»— asP2
301 -388 —)H)———+¢ . -
B — HD AL | GNMENT 1
3n "398 u % HD ALiowENT 01z 302 (A2 Pe3-34
301 -408 —)>—— D—<— 302 £ PB3-358
301 -24a 285
301 254 125y
301 -26A —g%)H
301 -27A _229>__ BLACK RED
301 204 228,  { - +
301 20 2388, 4 HEAD AL |GNMENT
24 JACKS LOCATED ON
301 304 £ — FRONT PANEL
25
301 31A -—-)25 ——
301 32A H" i
301 -33A —3—)2a >——
301 -34h S NOTE:
301 -3sa B LOGIC CHASSIS BACKPANEL
301 -36a 3055 /1\ CONNECTORS LOCATED ON .
301 -37A -}—)3; ) — =
301 -38A ?»——
301 -394 ———1 TEST POINT BOARD s | G
4
301ag pe3-a0n 35>

Loc: [a3)

e
COOE IDENT

19333

CROSS
REF NO

602 Isneir 2 lPAGEs_74

4 |

1




4 | 3 v 2 : l 1

REVISIONS
REV ECo. DESCRIPTION ORFT. | DATE

REVISION STATUS OF SHEETS S B e
5|6)7|8]|9]i0jn|1213[14]15 |16 |17]i18 [I9]20

o 22 CONTROL PANEL

ke DIAGRA?A'; NEL Boaro "oreations. c 83323370 | ¢

ENGINEER T} A2 75 ST

Areaoes) TYPE: AZUV roc ps] 199333 [ 701 [\ 5 [EC7s

4 | 3 * 2 } 41 REF 75121207




4 | 3 v 2 | .
ASP4-
RO/ 01 o\ _ 1 CR1
SELECT ¢ i*
oy g: 32 2 CR2 5.y ﬂ 103
aco R
04 ;’} T
N - 4 C!‘} &ﬁ; wa SR2 S R3 SR4 ag . ,:g v
06 S | - 1 *10 kO $10 ko ?10 k0 10 k
1A - ] c?;‘ W
09 5\: o CONMON
A —-—}‘0 S 536 WRT S. §3
3O e
- 0 1
& ASP3 ' CRS icnn 2 103
SELECT m—)oz — 1 i pe——— s : 4 RON 1
::u q PROT [CR21 S32 :EA: >—8/ S7
—He—0—— O
> 2 il ?cnu RAND] 4 I * 4 RQW 2 c) 103
9‘—)$_—_I S34 QAN
SECT 512 | su_~
S -4 CRT gcmo 5 s I 9 T ROW 3 o) 703
fj‘ S 1 HEAD
CR22 S33 MAN 516 $15
»10—-5— SEQ +—O0 7
)
(12NN o8 i Tmn ¢ T T 703
09 \\ COMMON
v
A SIECEER 8t Qeor | 3 Qcont J 19
AGP sToP isms«.s HEX CLA
2-
DATA \ 1 CRo CRI3 cR20 ~ ) oi1sp RO 5 P 703
ENTRY gé 35 1 e < >
o 55 ATA CR23 S38 3- S24 523
8C0 ERR ] oFF 24~ |
OVRDE e °—T+ o N T
03 > 2 cgm CRI4 b ) : ROW 6 @ 703
TYECGIN | S42 o ADDR .
1 Ovitoe - H- BOW 7 —(n) 7103
CRIS RTZ .CLR T I
05\ 4 CR1 ? ° T ASP1-
/" b bd J 26
ey S41_Q sHiFr CR24 S37 &_m CoLumt 3 4426 403(ag)Pet-208
PATT pBLoFe COLUMN 4 32 103 -20A
1 ) CR12 CRIS ; ?EARLY l ﬂ@?ms
\" o ia
(d hid D 0
285 >———I COLUMN § 11 103 -18A
LOLUMN 6 4831 443 -158
COLUMN 7 K14 103 15
: COLUMN G 3815 103 (i3] Pa1-144

ETECom—

NOTE:

/\\ 16 POSITION ROTARY SWITCH LOCATED ON FRONT PANEL.

CONTROL PANEL BOARD HoRMANDALE c 83323370 cla
Loc: [a3) 79333 |wrso 702 ls"‘“ 2 I"“‘Es-m
4 i 3 4 2 | 1




4 | 3 v 2 ] 1
ASP1-
102 (A )y—2" 2 Y 310312 pe1-264
L2 4, -268
SR7 23R8
fic xa 16 X2
& -
ROM 1 : T } T A?g"‘“ 1 ROM 1 8
102(8 ¢ + . H—— 103 -21A
R -
3 —3 /10
¢ T ! 10 ka Ji
102(c)—Bon 2 4 . ROMZ 9525 403 -218
$10 s9 -
—° T R11
A 8 WA
10 k0
702 (B)—B08 3 : )\ 1 ROM3 S5 T 103 -224
s14 $13
+—o T +—O T R12
E F !
10 ka I
702 (£ )—H08 4 e — . BOM & 524 445 -228
1
t—° A13
e L0AD 10 ko |
102(F)—RM S ENT 4 < \ RONS 3% 10 405 -19A
s22 s21
| G —O R14
. wl [l —¥—
10 ka RO 21
702 (3)—R0# & : : 4 S 5>21 403 -198|
s26_ s25
R15
sToP 60 M j
702 (n )—ROH T : 4 BON 7 5§y 22 405 -248]
R16
10 ko Ji
RON 8 ROW 8 N\ 32
02 (4 . 32 103 14
102 (4} COLUMN 1 %i 103 -25
coLuMN 2
-5 103 -24
17T gR1e gR19 $R20  $R21 .
3.9 kA $3.9 k0 $3.9 kA33.9 kR $3.9 kA
START, -START _3>—13 104 -16A
oS -RESET 12 -
RESET = = »D—=104 -17A
50 M o S>30 104 -168
- 2
HALT O— o HALT 5 104 -188
-STE 29
sé\zsng sug X o> 104 -178
? > 101 -23A
T———))—"’—’ 101 -238
NOTE: — 0 o34 SEQPRR 55 2 q01[ag Pe1-274
/A CONNECTOR LOCATED ON LOGIC CHASSIS BACKPANEL.
CONTROL PANEL BOARD HoBMANOALE c g3azzzro lcla
CODE DENT
toc 8] 198333 lurw 703 (o 3 Tuisryra.
4 ] 3 4 2 ! 1
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REVISIONS
REV ECO. OESCRIPTION DRFT. | oATE |cHx'D
A |PE;
REVISION STATUS OF SHEETS e
S5lel718l9l0lNlI2113[14]15 16 117 118 119120
D
C
<
B
t
’ A
’
RN | i |22 ~ -5 VOLT P! uPP
TS M Eimﬂs" HT POWER SuPRLY "OPERATIONS c 83323370 | C | A
ENGINEER ,2’ 1// a4 . E [ CODE IDENT § Aot ) TR Pa;
APPROVED TYPE: AJGV LoC Al 19333 |[feF - 801 I fuf?’] 5-79 ﬂ
4 | 3 A 2 | 4 wer srzizos

&



Pi- Ji- ——
—) bkl [ a2 ] R3
1 A
> - ) iy | .22 0
1 X}
c1 2
Rl Me I¢ > | ——
) 2 Q3 3| 2201 .
100 nx”?o:: | | :— | 322
Midat P CR4 o ! a
e v 1 I s | | | :z -
» . ;
\_-
c» cn -') | \ | 2.
TR 4
o1y !_ - ! L A :%zn_&T'
(o (d T Lad T 1% 2N JZ-. P . - SL
I I ’ oo LOGIC CHASSI
/
; i - S— +5 V@ TA
s'é.c JA'.} ! ” I q FAS%“ fone
T R10
crs
13 L" 13 :?g = 1 uF N
b 9 [T 35V
N N 38A
L}> R8 N_g_
aTouF 4 —
[00% 2 21.21 ka §1.21 40
= - ra N J o
—_ y b scr1 715220 uF
R11' }' . o )
2 as v 18V
| A ,
ADS RTCF +7T.1 VR -
BY i b LOGIC CHASSIS
s Dy l1 T cuAsst
Jas v pE &
ca L.
O1 oF /1N
“0% \
4
3\ R ) ]
cc > L0G1C CHASS|S GO
T1 SEC —‘—)}——I »H—
CENTER TAP —»3 AL
A fa ,
' 1 15LJ
SR16 co
+7.1 VR €1.5 k@ ,l:;; a fﬂ%",}“
mSl.svl me 1 172 W
5k {44
cRs¥ TR St oty osv
R6 3.83 1 N
Tc 11X :201: z' 1% o mr
) u2 : ESCR2
RIZ. Ia__ A i
1.5 ki 8 IN—2-
£>224
—_ Iy
104, . | I [vdifs Bofis
| w—es |
I - | 4 Co cnd
| | YCRT N1 uF mﬁlg;; 1o
35 v . 10% 35 v
I [ | RIS . LOGIC CHASSIS
5y - RI8 é
% > £ - ‘l 80 /- [_$¢ AL
c2 _———— 2m
+5— -5 VOLT POWER SUPPLY HORMANDALE c 3323370 |c | o
toc [£7] | 19333 [wrw  802]seer 2 Jewcs.go

4 | 3 4 2 l 1



A

\
w | w |eRNYEL

VY

Xix Q 2 RED Al
3 AMP F—O=—=0—1

é} ~3 . |vio

AA

RED

éy /, 4 BLU

5 ORG
6 WHT

FRAME
GND

>
|

P1
1 BRN n gep 1 J8v [
= CB1 é’\) S “ 6| p/sen|? ——<A ) +5 v A2

1 4 GND LOGIC
‘ CHASSIS A2

RFI 1

801 L “E__.\_g- 5———<>-5VA2

c1
—C2
18 k"‘T 83 kmf

L

FAN

VOLTAGE | FREQ ARET | reRmina COMNECTIONS
100 |so/60] D-6 CTOFsATOC
120 |sose0] 0-6 BTOELATOB
200 |50/60] D-5 ATOC A
220 |s0/60| D-4 ATOC A
240 |50/60| D-4 AT0B A

NOTE:

& FIX UNUSED JUMPER TO TB1 TERMINALS FOR STORAGE.

INPUT POWER CONFIGURATION NOAMANDALE c 83323370 | C A

TB216A MICROPROCESSOR GPERATIONS
; 78333 (wrr 803 fuen 3 Trsavme

| 3 A 2 I 1







] ] 3 v £ [ 1
REVISIONS -
REV €co DESCRIPTION oReT | DATE |Com'D
A [PE23000 | RELEASED i ™
i REVISION STATUS OF SHEETS I3 [pesazse [ao0 Two _siuwats TR
C |PES43IT DIASRAMN “KicCe T 18-2990]
i12]3|4{516|7|8(9{l0]it12]131i4]15,i6}17(i8]iS 20|
AlAJAJAIAJAIALALlA
pl [ef[a]ajafafafe]efa
ClAlA ¢
—
c
A4P! _ZFV
LED DISPLAY
-> R
_JKX A2PB! A4P2 BO:‘D
A2PIOI | CONTROL PANEL
INTERFACE CARD
2801 A2PBI FRONT PANEL
ll SWITCH ASSEMBLIES
A" A2P201 _JHX _Zwv | ASP2 . DATA ENTRY SW
) . ]
B 1/0 TO DRIVE A A2P202 1/0 :::DTROL A2PB2 ASP| CONT:.%RPANED L ASP3 ACCESS SELECT SW
e i
18" azreo3 e a5 At RD/WRT SELECT SW
X :
READ/WRITE A2PB3 .
CONTROL CARD ~ZEV
A2A/B03 TEST POINT
BOARD
96X A3P2
- A3
MICROPROCESSOR
A2A7BO4
' 1
] [}
CONNECTORS ON —»f Eggzegz:;::‘_
CARD EDGE
A
CRAWK A L 2-4-m FTU INTERNAL o
Ttcntn 2 - CABLING erRanons c 83323370 £ |c
ometn WY dp o p Nz DIAGRAMS [contwoen | R~ SHEET L3
prem——n 19333 |~~~ 90! | w4] 5-83
4 1 3 A 2 ] 4 REF: 73121209




q 3 2 1

A2P101- A4P1- A2PB1- A4P2-
101__|__>> +5 V > 1 7 104 328 >- -PROCESSOR RUN »- 1 N
10128y +8 V Sy-18 108 32Ayy  -BUSY Sy-18
10.‘%; -BIT O - 2 105 338 S -CLOCK » 2
108123 -218 12 105 334y, cFAWLT $>-19
rop—33y @IT 1 »-3 100 348y, WRITE >3
100-223) -214 »-20_ 105 38Ayy - SEEK ERROR 520
oAy W12 o 10 338y, -READ >4
w01 213 213 21 106 33Ay,  -SELECTED -2
10783y -8IT 3 2 106 368y, -ADORESS ERROR >
107 223)- -212 22 106 WAy, -WRITE PROTECT 22
1068y 81T 4 N 107 3By, -DATA ERROR >
106 223)-2"" >z 107 3y caeudy 2
106—15>—8IT S T 107 388y, -FLAG »1
106 243> -210 24 107 38Ayy  -ON CYLINDER $>-24
105 4381 8 »—— 101 3283y -GND »-L
105 Za3) <2 »2e- 10 By, B0 -2
108 _9__)} -BIT 7 3 9 > 802 ﬁ)\ﬁmﬂ‘ USED >>_9___ > 503
105 263> -28 »-26_ 10 3%y, UNIT RUN 326
108 103y <BITS 310 4By NOT ustD $-10_
108 213y =27 »-2 105 Ay, 170 READY 21—
108 -1 > -8IT 8 > 1 101 42B. >- -5 V ))L
108 28325 -2 101428y, SV 3y-28
107123y -8IT 10 12 438y, NOT usED 12
107 223y <25 -2 Ay, NOT USED »22
sor A3y, BIT 11 13 qoy By, 5 ¥ 13
107 303, 2% S>30 w0y Ay 9 Y -0
106 43y -BIT 12 3 14 nc 438y NOT _USED 14
106 215> -23 -3 nc A3Ay,  NOT USED -3
106 153y -8IT 13 L &ﬂ)% NOT_USED 515
106 -325)>- -22 $>-32_ 46Ay,  NOT USED 332
105 163y -BIT 14 16 478y NOT USED 316
105 333 -21 >33 478y, NOT USED 3>-33
105 113y -BIT 15 NLE 488y, NOT USED WL
105 343 -20 -3 A‘—BL) NOT_USED 34

NOTE:
& NO CONNECTOR PINS IN BACKPANEL
LED AND DISPLAY CABLES wmene | G 3323370 | € | A
W N 902 lSr'm 2 |»ca 5-84
4 3 2 1




4 | 2 ' 1
A2PB2- A3PI1- A2PB3- A3P2-
208 22Ayy  +TAG 2/s21 1 301 248y, oD 1
205 2By, 214G 1720 —»-18 301 284y, -OND 18
203 21Ay,  $BUS OUT BIT 0 SH>—2_ 308 238y, SREAD GATE 2z
D| 205 218y +TAG 3/20 18 3oy 234y, -OND 18
203 20Ay,  +BUS OUT BIT 2 H—2 202 2883y READ CLOGK Sy 3
203 2083y <BUS OUT BIT 1 ) 20 301 28Ayy -GN 520
205 ABAyy  +BUS OUT BIT 4 N 208 278y, _*READ DATA S
203 138y, eBUS UT BIT3 -2 so1 274y, -GN 2
- 203 ABAyy  +BUS QUT BIT 6 H—3 306 298y, CWRITE GATE -5
203 J8Byy  BUS QUT BIT S 22 sg1 284y, -GND : 22
208 ATAy, +BUS OUT BIT 8 S8 202 2By, SWRITE CLOCK 3
203 ATByy  +8US OUT BIT 7 328 30y 2Ry, -GN 523
205 1SAyy  BUS OUT BIT 10 1 306 308y, WRITE DATA -1
c 205 1683y +8US OUT BIT 9 Sy-24 307 304y, -GND S
206 15Ay,  +BUS IN BIT 1 2 306 318y, +ADDRESS MARK GATE -8
207 ASByy  +AM FOUND/BUS IN BIT O 328 301 3Ayy  -GND H25
202 MAy, SUNIT READY/BUS IN BIT 3 2 reoz 306 228y, *READ ERROR : >0 r 602
202 4By SON CYL/BUS IN BIT 2 $>-26 301 324y, -GN 326
206 I3A ) +BUS IN BIT § >>1_0 Ne 338 > =6ND 7>_12__
- 206 1383y +BUS IN BIT 4 21 s01 334y, -GN 321
202 J2Ayy FAULT/BUS IN BIT 7 L 302 248y, tHEAD ALIGNMENT 1
202 128y, +SEEK ERR/BUS IN BIT 6 Sy-28 301 4hyy  -GND 3y
203 AlAyy  esECTOR 12 302 358y, HEAD ALIGNMENT 12
203 M8y, +INDEX 520 301 35y, -GND 329
B 104y, OPEN H-13 so1 8By, -GND 13
108y OPEN 330 301 36&yy -GND 330
9A > OPEN >>L 301 _37%) -GND > 14
9By, oeN 3L 301 Ay, -GND -3
_BAyy  OPEN Sy 15 301388y, -GND 15
_ 88y OPEN 32 s07 384y, -OND 5y-32
l» OPEN ﬁ)—i 307 28 > -GND »_i_
18y, OPEN -3 sp1 3%y, -GND 3>-33
201 -S&y, <-GND > 301 308y, -OND Sl
201 -8By, -GWD %>_;_9_J so1 404y, -GND >3
A
TEST POINT CABLES e G 83323370 | c | A
- coBe R cOSS !
19333 |reFw 903 lwm 3 [ 5-85
4 | 2 1




4 3 2 1
ASP1- AZPBI
13, T USED 5204
(d
8y, NoT usED zea
(4
. 27A .
1012y -SEQ FWR \
19y, NOT USED 278
(d Ve,
3 +5 26A
10133 -
101205y SV 3y-268
4 COLUMN 1 254
103—4) -
21 )) NOT USED W\ 258
77
[ COLUMN 2 24A
10353y »—
22 ROW 7 248
103 S5 >
-GND 234
101 -2)- 234
10128y -GND 3238
105 1)) RO 3 ,>—22‘
103 24y, BOM 4 5y-228
103 %)) ROW 1 3214
ROW 2 218
103 25y —
103 L3y coLwe 4 35294
COLUMN 3 208
103 265> D
10 ROW 5 194
103 —5H)——— 3198
103 22 5) ROW 6 $y-1%8
103 \ COLUMN 5 ,>ﬂ
-HALT 188
104 319> »>—
104 A2y -RESET 35174
-STEP
104 225y »e
104 A3yy  -START 3y-16A
-RUN 168
104 309y -
103 14 > COLUMN T ,: SA
COLUMN 6 IS8
103 213 —
103 18 COLUMN 8 3148
ROW 8 148
103 323 »H-18
16y, NOT USED w134
4 77
383 NOT USED « 138
/4 L
11y,  NOT usED 5124
/
NOT USED 128
345 7>——
NOTE:
& WIRE WRAP BACKPANEL PIN NUMBERS
CONTROL PANEL "OPERATIONS. c 83323370 |c¢c | ¢
CABLE e~
c‘nge:;%srér g‘;‘,’s,io 304 ‘snzu 4 lnm 5-86
4 3 2 1




& | 3 v 2 | 1

REVISIONS
. rev]  Eco DESCRIPTION ORFT [oare |cnxD
» |20 [ReLEasiD ME_ Ja-2s
REVISION STATUS OF SHEETS PESeN7 | miAGaAN che .
4|5{6|7|8|9]I0]1|I12]13|14]I5}16|17|I8]I19 |20
A|A A 3
- a1
o o [
) _ Q|
§ 26 PIN 1/0-85 8 & 26 PIN 1/0-BS 9
«
FTu _3_- DRIVE FTU b ORIVE
] . & Q s o 60 PIN
1 30 PIN 1/0- A2 S 2|0 PIN1/OAZ (519 apapTER O
P Bl 9
5__ PINT/0-A4 |z ][5 28 | |
g a H 3apN  |p
. o] |m 34 PIN a - mlim 4 o
% 26 PN 1/0°85 (G 2] apaprER - 87 | & § 26 PINL/O-BS 12 15] apapTER-B3 o
=15 ———— -
FTU |s of | 75 PIN DRIVE FTU g 50 pinLsoa2 |9t ] 75 PN DRIVE
Elsorinioaz 12131 JDR8TER o § N C11>] ADAFTER |o
~ — ﬁ
El — < 5 — b
S e 1/0-a4 ] [S] AlO g0 PinT/0-a4 |al||s A6
Bl Bl
w7 doons 10 13 wen |G e3323370 Ela
T RA
CreceeD 1/G CABLING DIAGRAMS o
ENGINEER [~ctot went TRoS S F |2
T : 19333 ("~ 910 l L&) 5-87

4 ] 3 A 2 | ' 1 REF: 73158800



4q | 3 2 ) 1
AN AN

A2P202- P2- A2P202 - p2-
200—1yy TAG 1/TAG 20 1 508 202 ALy, *ON CYL/BUS IN BIT 2 1 506
208263y +TAG 1/TAG 20 26 202 423y -ON CYL/BUS IN BIT 2 Sy 42
200—23) -TAG 2/TAG 21 > 2 202 i)/\ +INDEX N )}!5_.
200213y TAG 2/T45 2! -2 207 -43y) -INOEX a3
20033y TAG 3/TAG 22 3 202 193y *UNIT READY/BUS IN BIT 3 S92
209203y *TAG 3/TAG 22 28 202 443y -UNIT READY/BUS IN 81T 3 3y
207 _4_)/\ -8US OUT BIT O »; 202 _29__>,¥uonn£ss MARK FOUND/BUS IN BIT O »z_o_
207203y +BUS OUT BIT O -2 202 -45)-ADDRESS MARK FOUND/BUS IN BIT 0 __3y4s
20753y BUS OUT BIT 1 »5 202 21y +BUSY/GND Sy
20730y *BUS OUT BIT 1 N 30 202 463 -BUSY/GND S48
20163 -8US OUT BIT 2 O 208 -22y) "UNIT SELECT/SEL HOLD/TAG GATE OUT 5y 22
20731 > +BUS OUT BIT 2 3 31 208 _11_)/\ ¢UNIT SELECT/SEL HOLD/TAG GATE OUT ﬁ»_n_
207—Ly) BUS OUT BIT 3 1 206 233y -UNIT SEL 20/BUS IN BIT 3 2
207-32y) +BUS OUT BIT 3 332 206 403y UNIT SEL 20/BUS IN 81T 3 S48
20783y “BUS OUT BIT 4 38 206 243y UNIT SEL 21/BUS IN BIT 4 »ﬁ_
20,;{_)\ +BUS OUT BIT 4 })L 206 >_'mﬂ1 SEL 21/BUS IN BIT 4 7\>£~
20123y -BUS OUT BIT 5 >3 202 253y *SECTOR MARK 5 25
207-34y) ‘BUS QUT BIT 8 T 202 -3 -SECTOR MARK 50 906
208 > -BUS OUT BIT 6 5y 10
20‘_;_5_9} +BUS OUT BIT 6 %>3_5
208 11y -BUS OUT BIT 7 1
203%} +8US OUT BIT 7 5> 36 a2P201- o
208123y -BUS OUT BIT 8/SPARE 5y 12 206 L)) UNIT SEL 22/8US IN BIT & 3 S so0s
20837 ) +BUS OUT BYT 8/SPARE ﬁ\\ 37 206 _§_>/\ +UNIT SEL 22/Bus IN BIT § 7 >>_£_
209133y -BUS OUT BIT 9/SPARE > 13 208 _2_),\ -UNIT SEL 23/TAG GATE IN 8 N 2
208-303) *BUS QUT BIT 9/SPARE 338 206 > tUNIT SEL 23/TAG GATE IN 12 1
206_1_1_)} -OPEN CABLE/SEL HOLD 9)_14_ 202 .s_>\ -WRITE PROTECT/SPARE 53 _»3_
206293 +OPEN CABLE/SEL HOLD $>-38 202 -8 yy  *MRITE PROTECT/SPARE 56 3y 8
20213 D +FAULT/BUS IN BIT 7 3H>-15 203 _4_>> -SEQ PWR PICK 73 >>_4_
202403y -FAULT/BUS IN BIT 7 0 203 23 -SEQ PWR HOLD 76 -9
202-16y)  *SEEK ERROR/BUS IN BIT 6 : )16 208 53y ~BUS OUT BIT 10/SPARE 54 S>5
202 41 } -SEEK ERROR/BUS IN BIT & 7>_L 906 208 10 % +BUS OUT BIT 10/SPARE 57 >>£* 506
NOTE: A STANDARD /0 CABLE A2 SIGNALS/MULTIPLEX 1/0 CABLE A4 SIGNALS.

1/0 “A" CABLE A2/A4 NoRMANDALE c 83323370 cla
78533 [ st [ 2 [ 588
4 i 3 2 | 1




4 ! 3 2 | 1
M
JAN JAN
J2- P3- J2- P3-
s0s —Ly) ~TAG 1/TAG 20 TN 905 ATy +ON CYL/BUS IN BIT 2 15 |
A»;'ns 1/TA6 20 _»Li_, 42y, -ON CYL/BUS IN BIT 2 S8
D| 2y, -TAG 2/mag 2! -8 18 vy +TNoEX Syt0. D
_p_); +TAG 2/TAG 2! »2! 43y, -INOEX w13
3y -TAG 3/Tas 22 332 19y, ¢UNIT READY/BUS IN BIT 3 L
28y, oTAG 3/Tae 22 3)-38 44, -UNIT READY/BUS IN BIT 3 -2
4y -SUSQUT BIT O 323 20y, *ADDRESS WARK FOUND/BUS IN BIT O 42
- 29 ; +BUS OUT BIT O »2e _%anonss:s MARK FOUND/BUS IN BIT O 45 |
53y -BUS QUT BIT Sy-24 21y, -BUSY/GNO 47
30y, *BUS OUT BT | »-2T 46 5, -BUSY/GND »H-30
&y -BUS UT BIT 2 528 22y, -UNIT SELECT/SEL HOLD/TAG GATE OUT 3y 22
3iyy  +8US our BIT 2 3 475y *UNIT SELECT/SEL HOLD/TAG GATE OUT -2
¢ Ty -Susour BiT3 29 2y -UNIT 6L 20/8us IN BIT 1 -t c
32y, +BUS OUT BIT 3 32 48y, UNIT SEL 20/Bus IN BIT 54
8y, -BusouTBIT4 330 24, -um.T SEL 21/Bus IN BIT 4 -2
33y, +BUS OUT BIT 4 33 o 49y, *UMIT SEL 2!/BUS IN BIT 4 3-8 To
_s_>/¥-sus OuT BIT 5 334 ¢ DRIVE 25 v +SECTOR MARK »1 DRIVE
34y, eBUSOUT BIT S 337 905 30y -SECTOR waRk I
- 10y, -BUSOUT BIT 6 338 4
35y, +BUSOUT MIT & »3e
1" > -BUS OUT BIT 7 %}&
36y, +BUS OUT @IT 7 -2 - vs-
12y, -BUS OUT BIT 8/SPARE 20 g0s —Lyy  -UNIT SEL 22/BUs IN BIT 5 S
B 37y, +BUS OUT BIT 8/SPARE 42 6 ) *UNIT SEL 22/BUS IN BIT S R B.
13y, -BUS OUT BIT 9/SPARE -4 2 5y CUNIT SEL 23/746 GATE IN 3-8
38y, *BUS OUT BIT 9/SPARE 3 44 7 > *UNIT SEL 23/7AG GATE IN 2
18y, -OPEN CABLE/SEL HOLO -8 3y, -WRITE PROTECT/SPRE 8
39y, +OPEN CABLE/SEL HOLD »2 8 y\ eWRITE PROTECT/ SPARE 5y 856
- 13y, *FAULT/BUS IN BIT 7 »L —4yy -SEQ PWR PicK T B
0y, - FAULT/BUS TN BT 7 L 9y, -SEQ PWR HOLD 5y 76
16y, _+SEEK ERROR/BUS IN BIT 6 »B 5y -BUS OUT BIT 10/5PARE >34
50541y -SEEK ERROR/BUS IN BIT 6 18 508 _&» +BUS OUT BIT 10/ SPARE N1
NOTE: A STANDARD ADAFTER A6 SIGNALS/MULTIPLEX ADAPTER AIO SIGNALS
A A
(IAIS sAm)7 ?AS":AUA)?)APTER cABLE TErLRATIONS c 83323370 cia
; 5333 e 81z | 3 | 5.8

2

3



4 | 3 2 | 1
a2- A P3- 92- P3-
sos L) <TAG 1/TA6 2 H— S 905 1Ly *ON CYL/BUS IN BIT 2 31T
(4
2y, TAG 1/Tae 20 -2 42y, -ON CYL/BUS IN 81T 2 42
(d N
N -TAG 2/T4G 2! - 2 18 » +INDEX » 18
(d
D 21y *TAG 2/TAG 21 -2 43y, -INOEX S>-43
=77 74 ’ ML
3y, -TAG 3/Tas 22 »—3 19y,  *UNIT READY/BUS IN BIT 3 3518
77 B
20y, TAS 3/Tas 22 -2 44y, -UNIT READY/BUS IN BIT 3 -4
‘4 KL P
-8US OUT BIT 0 a4 20 +ADDRESS MARK FOUND/BUS IN 81T 0 W 20
45> »—4 203, +ADDRESS mARK_Foun: S
3, +BUS OUT 8IT 0 3»-20 45 y) -ADDRESS MARK FOUND/BUS IN BIT 0 W
- 2y) -BUS OUT BIT 1 »—8 21y, +BUSY/GND 3 21
30y, oBUS OUT BIT 3 » 30 46y -BUSY/GND )-8
(d
g3y US OUT WIT 2 6 22y, -UNIT SELECT/SEL HOLD/TAG GATE OUT »-22
- 7”7 . 7.
31y, MUS UT BIT 2 W 31 A7y, *UNIT SELECT/SEL HOLD/TAG GATE ouT -4
74
13y -BUS OUT BIT 3 R 23 » -UNIT SeEL 20/BUS IN-BIT 1 W 23
(4 e 74
32y, +BUS OUT BIT 3 » My, oONIT SEL 20/BUS IN BIT 1 3y
€ 83y -8uS OUT BIT 4 »L 24y, UNIT SEL 21/8US IN BIT 4 S 24
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WIRE LIST 6

0

INTRODUCTION

This section contains wire lists for wiring the logic chassis
backpanel of the TB216 Field Test Unit. It explains how to use
the lists and identifies the columns shown on the lists. Only
the wiring for the logic chassis backpanel is shown on the wire
lists. All other wiring is shown on the cabling diagrams.

READING OF WIRE LIST

Wire 1lists show the signal name, origin, destination, and 72
level of all wirewrap connections on the logic chassis back-
panel. The wires are listed in the order of card location and
pin number. The lowest numbered card location and pin number
are listed first, and the highest numbered card number and pin
location are 1listed last. The wire list is a double-ended
list. This means that all wires are listed twice; each end is
listed first as the origin and second as the destination. An
explanation of all the columns used on the wire list follows.

SIGNAL NAME

The name of the signal carried by each wire appears in abbrevi-
ated form in the first column of the wire list. A complete
signal name for each abbreviation is given in the 1list of ab-
breviations in the beginning of the manual.

ORIGIN/DESTINATION

The origin column identifies the card location and pin number
on which the wire begins. The destination column identifies
the location of the opposite end of the wire. Both columns
contain a six character number that specifies the points where
the wire is connected. The Ffirst three characters represent
that card location. The second three characters represent the
pin number that appears in the Origin/Destination columns

83323370 E 6-1



follows:
----------------- Card Location

------ Pin Indentifier

Z LEVEL NOTES

The 7 level refers to the position of the wire on the pin.
There are two Z levels on all pins (refer to figure 6-1). 2
level 1 identifies the wirewrap connection closer to the sur-
face of the wirewrap. 2 level 2 identifies the wirewrap con-
nection farthest from the surface of the wirewrap panel. All
pins may contain two wires. However, if the pin contains only
one wire, that wire will be connected on Z level 1. The same 27
level is maintained at both ends of all wirewrap connections.

Z LEVEL 2
Z LEVEL |

]
7777777777777/ 777777777 [ b
9B70

Figure 6-1. Z Levels
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TITLE DOCUMENT NO. SHEET NO. REV.
D
LOGIC WIREWRAP WL 82361904 !
SIGNAL NAME -
OR NUMBER ORIGIN 3§$EN LEsEL “NOTES
IDENTIFICATION
~DATAT7 A0103A 802034 2
~DATAT A010384  A0304A 1
-DATA3 401038 302038 2
<DATA3 A01038  A0314A 1
<DATASL AO0l04A AQ204A 2
«DAT A6 A0104A  A03058 1
~CATAC A01048  A02048 ?
~DATAQ AO01048  AO03178 1
<DATA? A0105A  A0205A 2
~0ATA2 AOL0OSA  AOQ315R 1
-0ATAL 401058 A02058 2
-DATAL A01058 AN316A 1 .
+/=u A01N7A 302048 2
*R/=W AO107A  A03188 1}
FENCL? AQlO07B  80204A 2
+ENCK2 AQ1I7R  AQ7214A 1
+BAVAL A0108A  BO419A 1
UMA A01088 804163 1
=ENC Y2 AQ0109A 301308 2
-RBAVAL AC1098 A02098 1
-MEMSL A0l104 306298 1
~ENLAT 401108 B0421A 1
—uTCK?2 AO111A 804243 1
+RESET A01llB BOl1l7A 1
+ADD 0 A0113A  80205A 1
+ADND 0 AGI13A  B03418 2
+AOD 1 AO1138  30207A 1
+AND 1 A0113°%  RO3&1A 2
+ADD 2 AQll4A” RO2288 2
#4002 A0114A  A03194A 1
+ACD 3 AOl14B  A04278 1
+ACO S AQI15A A2437A 1
+aD0 5 AOL15R  A02198 2
+ARD- 4 A0116A  AOQ414R 1
LADD 7 AQl168 892088 2
sACD 7 AO1168  AO0313A 1
+ACD 8 A01174  A0&33R 1
+a0D 9 AOLL73 206132 1
«AOD 10 A0118a 804138 1
-2008x A01188  BO0&414A 1
«ADD 11 A01194  R0417A 1
+ADD 12 AOL19B  B0408B 1
+ACO 13 A0120A B0410A 1
+ADD 14 AQ1208 804118 1
+A0D 13 A0121A  00410R 1 ’
-IRQ A0121B B0O1l09B 2
-BKPNT A0l125A BO128B 1
+WQITE A01294 82229A 1
+READ AG1413 802418 2
+PEAD A01418  AO0318A 1
-DATAS 401434 ANZ43A 2
~DATAS A0143A 403074 1
-DATAG A0l1438  RB0O2433 2
=DATAG AQle28 A03088 1
~0ATAS A02N6A  B0425A 1
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TITLE W, | COCUMENT NO. ™ TSHEET No. REV.
LOGIC WIREWRAP 2 3
SIGNAL NAME -
OR NUMBER ORIGIN o on | LedeL NOTES
IDENTIFICATION
-0ATAG 202044 AO104A 2
-0ATAN 202048 804178 1
-0ATA0 202068 401048 2
-DATA2 202054  80416A 1
-0aTA? AC205A  A010%4 2
-DATAL 402058 804174 1
-0aTAl A02058  A01058 2
-PURSQ 4020797  BO127A 1
-BAvVaL 102098 804184 2
-nAVAL 202098 401098 1
+MUXTO AGZ15A  R0236A 1
+ENTON 402153 802404 1
+ENRCY 102168 402244 1
+a0D  © 02194  AQ437A 2 :
eand 5 202199 04154 1
+a0D 5 402198  A01138 2
+aNGT 202204  80331R 1
+eRTGT A02214 402224 1
+WRTDA A02218 302308 1
+WRTGT 402224 803288 2
+WRTGT 802724 402214 1
+ENRCY A0226A 502408 2
+ENRCY 102244 AN2168 1
#RDDAT 02248  B03278 1
+ROGT 402254 803258 1
+FLTIO A02258  BO238e 1
+BYTCX 202354 803194 1
+BYTCK A0279A  AQ&08A 1
+SKEND A024C%  A04178 1 :
+WOCLK 02618 A03324 1
-0ATAT 203044 401034 1
-NATAG, 203058 401044 1
-DaTAS €074  AQ143a 1
-DATAG 403088 401438 1
»ENCNY 107108 A03114 |
SRELLN 07118 403108 1
+00 7 AQT13A  AJ1148 1
-oaTAY 203144 401038 1
-0ATA2 02158 A01C5A 1
-0ATAL 03154 401038 1
-naT a0 A03173  AQ1048 1
+READ ACI13A  AJ141B 1
Ry 403189 401074 1
sa00 2 203194 AOI16A 1
+WRITE 203208 201048 2
fENCK2 203214 401078 1 )
“uRCLK 1071324 432618 1
+6RCTR €1 407434 A240TA 1
—ENG 1AM 404034 404224 2
+G15US 804044 301148 1
+CRETR 404074 433474 1
-Cr-cTREN 104078 803378 1
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TITLE

LOGIC WIREWRAP

WL

DOCUMENT NO.

SHEET NO.
3

REV.
D

SIGNAL NAME

DESTI- F
OR NUMBER ORIGIN NOTES
IDENTIFICATION NATION | LEVEL
+RYTCK AQ408A AQ238a 1
+G25US A0409A  830312A 1
-ENG2 A04108 BN322a 1
100US CLOCK A04128 ADG1T7A 1
+ADD 7 ADG13A 802088 1
+ANND 7 AQ413A go1108 2
+SKEND AQ4138 AQ417B 2
+ADD 6 404148 . AQllbA 1
+ADD 5 404154 A02198 1
+ADD 1 A0G16A 80207A 2
+ 400 1 A0416A B2110A 1
AN - 0 A0414R B0205A 2
+400 O AQ&15B N1128 1
Lo0CuUsS CcLOCx AQ4174A AD4128 1
+SKEND AQ4178 AQ&41138 2
+INDEX AN&18A ROo2117” 2
+SECTR AQ4194A 8303174 1
—-ENGL1=AM AQ&22A A04034 2
~ENGL-AM A0422A 30321R 1
+AMCTR 404228 80338A 1
+ADD 1 A06278 A01148 1
*R/= 404304 B02048 1
*2/ =\ AC&430A go1118 2
+ADD > 404319 302288 1
+400 2 404318 B01298 2
-1°0 A0432A 801098 1 .
-PESET 404334 801134 2
-RESET AGe27a  80342a 1
+a00 g A04338 a0117a 1
+ADD 6 ° A04&37A AN?2194 ?
+ADD 4 AQ437A AO115A 1
-0ATAY A0102A 8041%A 2
~oATA2 BO1N3R  BO416A 2
~DATA?7 801NeaA BO426R 2
+WOITE 801048 BO42KA 1
+dRITE ROLO4R A03208 2
~DAT 45 BOIGSA  0042%A 2
~DATAS RO1NS5A 804234 2
*+READ B0107A a0e29A 2
-0ATASL 801078 - B0N428R 2
~BATAL 801084 306417A 2
-0AT A0 BO1948  B8u417B 2
=NMT 801094 B04078 1
-IRQ B0 109B A0121B 2
-IRC 301030 AQ432A 1
+ADD 1 8011n04A AQ616A 1
+ADD 7 301108 AD4134A 2
-ENP1AL=2 30111A 806218 1
v0/mu AOTL1A  A04304 2
+A0D 0 301128 AQ4lbB 1
-PESET 301134 802058 1
-PESET 301134 A0433A 2
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TITLE DOCUMENT NO. [SHEET NO. REV.
LOGIC WIREWRAP ‘Vl 4 D
SIGNAL NAME -
OR NUMBER ORIGIN o | LedeL NOTES
IDENTIFICATION
+ENCL? 02 BO1138  80408A 2
~RESET BOll7A  AQlllB 1
-PWRSO 301278  A02078 1
+RESET 301284 804388 1
~BKPNT BO128B  AO125A 1
~HALT 80129A  80431A 1
+a0D 2 801298  A04318 2
=ENLAT B0130A B80421A 2
-ENCK2 801308 804198 1
-ENCK2 BO1308  A0109A 2
-NATA? 802034  B04268 1
-DATA? 802934  AJ1C3A 2
-0DATA2 802078  B0415A 1
-NATA3 302938  A01038 2
+ENCK2 302044  B80408a 1
+ENCL2 BO204A  A01078 2
+R/=u 802048  A0%30A 1
Ny BO294R  40107A 2
+8DD0 O RO205A4  A04149 2
20D O 802054 AO1l13A 1
-RESET 802058 AO113A 1
+ADD 1 802074  ANG18A 2
+A0D 1 802074  AQOl138 1
-ENP1AT=4 802084  R04204 1|
+A00 7 802088  A0613A 1
+a00 7 802088  AOll68 2
+SECTR BO2LLA  BY2174 2 .
+IMNEX 802118 803184 1
+INDEX 502118 AN4L18A 2
LAMEND 302158 7036438 1
-ENP1AL=2 502254 BO621R 2
#4002 802298  AQ431P 1
Y B 802288  AO11l44A 2
+WRITE 802292  BJ4264 2
T ewRITE 802294  AQ129a 1
+MUXII 80226A AJ21%A |
rSRVCK 302374 803298 |
*ELTIO 30?388  A0?25R 1
+ENTRN 302404 402158 1
+ENRCY RO240B  A0224A 2
+READ 802418 34204 1
+READ 802418  AQl4l8 2
+ROCLY BO242A  AN2248 1}
~CATAS 80243A  B8064284A 1
~DATAG B02624  A7142A 2
~DAT A4 2026438 304288 1
-NaTASL 802438 4216438 2
-ENPLAS=5 703094 804208 1
+G254S 803124 AQ409A 1
+315US 3021548 Ad4048 1
+SECTD n0317A  A0419a 1
+SECTR 802174  BN211a 2
+INDEY RO3184  RO211R8 1
+AYTCY 803194 AQ0235A 1
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TITLE WI. DOCUMENT NO. |SHEET NO. REV.
LOGIC WIREWRAP 3 B

SIGNAL NAME -

OR NUMBER ORIGIN R | LEZeL NOTES

IDENTIFICATION
-FENGl=AM 803218 AQL22A 1
-ENG 2 803224 AQ4108 1
+R0GT 803258 402254 1
+RNCLK 303268 80242A 1
+RDDAT 803278  A0224B 1
+URTGT B03288  A0222A 2
+SRVCK 803298  R0237A 1
+WRTDA 803308  A0221R 1
+AMGT 03318 A0220a 1
-CR=CTREN 303378 A04078 1
+AMCTR 8h2334 A04228 1
+ADD 1 BO341A  AOIl38 2
+ADD 0 803410 A0113A 2
~RESET 803424 A04334A 1
+AMEND 803438 802158 1
-NMT 8946078 201994 1
+FNCK?2 B0O40%A 802044 1
+ENCL2 B04J84A 391138 2
+ADD 12 B0408B  A0ll19B 1
+ACD 13 80410A A0120A 1
+ADD 15 BO410A A0121A 1
+400 1% 834117 AQ1208 1
+AND 11 804124 A01194A 1
+400 9 904134 A01178 1
+400 10 04128 AQll8a 1
-A3028X BO&14A A01188 1
-DATA3 804154 802038 1
-DATA3 RO415A  RO103A 2
~DATA2 804164 A0205A 1
-DAT A2 BO&GLS5A RO1038 2
*YMA 1) 306148 AS1Q0388 1
-DATAL 304174 A02058 1
-NATAl 804174  20108a 2
~-DATAD AN&4L7R 202048 1
-NATAD B04179 801088 2
-2AvaAL 304134  A02098 ?
*AVAL 804194 A01089A 1
~EMCK2 RQ4198 201398 1
=ENP1A3=-4 A0420A 02084 1
~ENP1AG=4 R0%20N 803094 1
-ENLAT 304214  AQL108 1
-ENLAT 804214  AO130A 2
~FMP1AL=-2 RO4218 80225A 2
-ENP1AL=-2 804218  A"0111A 1
-WTCK? . 806267 AO111A 1
-DAT A6 B0425A 24020644 1
-CATAb 804254  BO1DSA 2
+WRITE 3042564 802294A 2
*WRITE B0G265A  PO104B 1
~CATA? 39425R 3¢2934 1
~0DATAT 804268 RO1044 2
~NATAS 80428A 82434 1
-DATAS 80428A  RO10%58 2
=NATA% 3062880 RQ2%3B 1
-CATAL 804238 801078 2
+2EAD 804294 872418 1
+PEAD 804294 801074 2
~MEMSL 304298 AQ110A 1
~HALT 304314 BO1294 1
+RESET 806388 891284 1
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PARTS DATA 7

INTRODUCTION

This section provides an Illustrated Parts Breakdown and a
Spare Parts List for the TB216 Field Test Unit.

Information in this section is divided into two major
categories as follows:

[ Illustrated Parts Breakdown - This breakdown provides
part number information for all field replaceable items.

) Spare Parts List - This is a- list of recommended spare
parts.

NOTE
Parts listed in the illustrated parts
breakdown, but not in the spare parts list,

may be long 1lead time items subject to
significant delays.
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-

ILLUSTRATED PARTS BREAKDOWN 7A

(e

GENERAL

The Illustrated Parts Breakdown provides the information needed
to order field replaceable . parts. This information is
presented in assembly illustrations and parts lists.

The symbols used in this section are explained in the following
paragraphs along with a definition of some of the abbreviations
used. Refer to the front of this manual for a complete list of
abbreviations

The illustrated. parts breakdown is structured as follows. Each
major assembly is shown in an exploded view and assigned a
figure number. More than one illustration per figure number
may be required for a complex assembly. In this case, the
illustrations are titled figure X (sheet 1); figure X (sheet
2), etc. The parts shown on the illustrations are numbered. A
parts list for each illustration. The numbers on the figure
correspond to the index numbers on the associated part lists.
In some cases, the parts list will have more than one page for
the corresponding sheet of figure.

The Illustrated Parts Breakdown is divided into four columns:

Index Number Column - The numbers given in this column
correspond to the numbers shown on the illustration. When more
than one entry is given for a particular index number, the use
of each part is defined in the Notes column. Items may be
listed without index numbers, and are mentioned for reference
only. These items do not appear on the illustration.

Part Number Column - This column provides the eight digit
number by which a part may be ordered. There are several
conditions when there will be an incomplete number or no number
at all.
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The symbol ## in the part number column indicates that the item
is a recommended spare part, and that the part number is
located in the Spare Parts List section. To find the part
number refer to the instructions for using the Spare Parts List
(section 7B).

The abbreviation CIC refers to Card Interchangeability Chart.
The CIC in this manual is located in section 7C.

Description Column - This column gives the name and a brief

description of each part and assembly. The relationship of

parts and assemblies is shown within the column by means of

indentation. When an item is idented more than the previous
item, it is part of the previous item.

When the attaching hardware or associated parts for an item
cannot be shown on the illustration, the note (ATTACHING PARTS)
or (ASSOCIATED PARTS) appears in the Description column. All
attaching/associated parts for the previously listed part or
assembly are listed beneath this note and are separated from
the rest of the parts list by the symbol ——=%*——-,

When necessary, items are identified as being right side or
left side. Right and left are determined by facing the front
of the FTU.

Notes Column - This column defines any multiple part number
entries for a single index number. Multiple entries may be
necessary to identify differences such as machine configuration
(for example, the part issued on a series code XX unit with the
Engineering Change Order (ECO) XXXX installed). Information
that is unique to one particular equipment or application will
also be noted in this column.
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Final Assembly

Figure 7-1.
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| INDEX| PART PART DESCRIPTION NOTE
|_ NO | NO
7-1 82338800 FINAL ASSEMBLY TB216-A
7-1 82338802 FINAL ASSEMBLY TB216-B
7-1 82338803 FINAL ASSEMBLY TB216-C
7-1 82338804 FINAL ASSEMBLY TB216-D
1l 10125712 SCREW, Flat Head,
6-32 X 1/4
2 93201002 WASHER, Counter Sunk Lock
3 10125105 NUT, 6-32 S/C 25 & Blw,
W/0 54344
4 10126401 WASHER, Lock, 6 S/C 25 & Blw,
W/0 54344
5 10125605 WASHER, Flat, 6 S/C 25 & Blw,
W/0 54344
6 75020900 HINGE, Lid Support Right Hinge
6 75020901 HINGE, Lid Support Left Hinge
7 75129600 ARM, Hinge, Right Arm S/C 25 & Blw,
W/0 54344
7 75129601 ARM, Hinge, Left Arm S/C 25 & Blw,
W/0 54344
7 72874900 BRACKET, Hinge, Right Side sS/C 25 & Abv,
W/ 54344
7 72874700 BRACKET, Hinge, Left Side S/C 25 & Abv,
W/ 54344
8 75144600 SUITCASE ASSEMBLY
9 CIC COMPONENT ASSEMBLY, ZPV TB216-A/C
10 75147300 ENVELOPE, C. B., Foam TB216-A/C
11 POWER SUPPLY ASSEMBLY
(see Figure 7-5)
12 10127112 SCREW, Phillips, 6-32 x 5/16
13 FRONT PANEL ASSEMBLY
(see Figure 7-2)
14 CIC COMPONENT ASSEMBLY, _JKX
15 CIC COMPONENT ASSEMBLY, _JHX
16 CIC COMPONENT ASSEMBLY, _JJX
17 CIC COMPONENT ASSEMBLY, _JGX
18 75886001 ADAPTER, CMD, Head
Alignment TB216-A/C
19 10126103 WASHER, Lock, 6
20 10127114 SCREW, Phillips, 6-32 x 1/2 S/C 25 & Blw,
W/ 54344
20 10127123 SCREW, Phillips, 8-32 x 1/2 S/C 25 & Abv,
W/ 54344
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| INDEX| PART | PART DESCRIPTION | NOTE
| NO | NO | L

7-1 FINAL ASSEMBLY
21 10127112 SCREW, Phillips, 6-32 x 5/16
22 93114326 STANDOFF, Tapped
NOTE:
The following items are not
shown.
75149401 SUPPLEMENTARY SUPPLY ITEMS TB216-A
75149402 SUPPLEMENTARY SUPPLY ITEMS TB216-B
75149403 SUPPLEMENTARY SUPPLY ITEMS TB21l6-C
75149404 " SUPPLEMENTARY SUPPLY ITEMS TB216-D
75145500 I/0 CABLE ASSEMBLY,
. 10 Pin (A4)
75145501 I/0 CABLE ASSEMBLY,
26 Pin (BS)
75145502 I/0 CABLE ASSEMBLY,
50 Pin (A2)
75145801 ADAPTER CABLE ASSEMBLY, MUX I/0 - B
34 Pin (B7) ' Cable TB216-A/C
75145802 ADAPTER CABLE ASSEMBLY, STD 1/0 - A
75 Pin (A6) Cable TB216-A/C
75145803 ADAPTER CABLE ASSEMBLY, STD 1/0 - B
34 Pin (B3) Cable TB2l6-A/C
75145804 ADAPTER CABLE ASSEMBLY, MUX I/0 - A
75 Pin (Al0) Cable TB216-A/C
75146000 ADAPTER CABLE ASSEMBLY, STD OR MUX
60 Pin (AB8) I/0 - A Cable
83271600 LINE CABLE ASSEMBLY, '
120 VvV
77440300 HEAD ALIGNMENT CABLE
ASSEMBLY TB216-A/C
94389927 TEST LEAD, Red, Head
Alignment, TB216-A/C
94389907 TEST LEAD, Black, Head
Alignment, TB216-A/C
77612337 CABLE ASSEMBLY, CMD,
Head Alignment TB216-A/C
75882394 CABLE ASSEMBLY, CMD,
Head Alignment TB216-A/C
50151700 TERMINATOR ASSEMBLY, AMEN TB216-B/D
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Figure 7-2. Front Panel Assembly
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INDEX] PART

PART DESCRIPTION

NOTE

NO NO
7-2 75144500 FRONT PANEL ASSEMBLY S/C 25 & Blw,
, W/0 54344
7-2 75144501 FRONT PANEL ASSEMBLY S/C 25 & Abv,
W/ 54344
1 66301754 KEY CAP, "O"
2 66301717 KEY cap, "1"
3 66301718 KEY CAP, "2"
4 66301719 KEY CAP, "3"
5 66301730 KEY CAP, "4"
6 66301731 KEY CAP, "5"
7 66301732 KEY CAP, "6" )
8 66301742 KEY CAP, "7"
9 66301743 KEY CAP, "8"
10 66301744 KEY CAP, "9"
11 66301789 KEY CAP, "A"
12 66301790 KEY CAP, "B"
13 66301791 KEY CAP, "C"
14 66301792 KEY CAP, "D"
15 66301793 KEY CAP, "E"
16 66301794 KEY CAP, "F"
17 66301795 KEY CAP, "HEX"

18 66301803
19 66301804
20 66301800
21 66301796
22 66301797
23 66301806
24 66301805
25 66301798
26 66301799
27 66301802
28 66301801
29 10127122

30 10126104
31 10127113
32 93114284

33 10125103

83323370 G

KEY CAP, "DISP"
KEY CAP, "CLR ENT"
KEY CAP, "LOAD"
KEY CAP, "DEC"

KEY CAP, "BIT"

KEY CAP, "SEL DRV"
KEY CAP, "CLR FLT"
KEY CAP, "RTZ"

KEY CAP, "CLR"

KEY CAp, "GO"

KEY CAP, "STOP"
SCREW, Phillips,

8-32 x 3/8

WASHER, Internal Tooth

Lock, 8
SCREW, Phillips,
6-32 x 3/8
STANDOFF, Hex,
8-32 x 1.312

WASHER, Internal Tooth,

Lock, 6






‘INDEX PART PART DESCRIPTION NOTE
+ NO NO .

7-2 FRONT PANEL ASSEMBLY
34 93114283 STANDOFF, Hex,
6-32 x 1.062

35 75145000 PANEL, Tester Front s/C 25 & Blw,
W/ 54344

35 47391800 PANEL, Tester Front S/C 25 & Abv,
W/ 54344

36 95644000 JACK, Red Banana

37 95644001 JACK, Black Banana

38 _## CABLE AND SWITCH ASSEMBLY

39 ## KNOB, Skirted

40 CONTROL PANEL ASSEMBLY

(See Figure 7-4)
41 LOGIC CHASSIS ASSEMBLY

(See Figure 7-3)

42 10126402 WASHER, External Tooth
Lock, 8

43 10126401 WASHR, External Tooth
Lock, 6
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Figure 7-3. Logic Chassis Assembly
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INDEX| PART PART DESCRIPTION NOTE T
NO NO
7-3 75144100 LOGIC CHASSIS ASSEMBLY
1 75148300 COVER, Lower Logic
2 95001403 TAPE, Double Coated
3 95655429 SCREW, Type B Flat Head,
8-18 x 3/8
4 . 93592546 SCREW, Washer Head Hex
8-32 x 3/8
5 82316700 SPACER
6 82311801 LABEL, Marker
7 82316602 BAR, Card Guard,
Mounting
8 82311701 GUIDE, Circuit Card
9 82316502 SUPPORT, Card Guide
10 75144300 WIREWRAP PANEL ASSEMBLY
11 93592238 SCREW, Washer Head, Hex
10-24 x 3/8
12 94385500 GROMMET, Saftey Trim
13 92318023 INSULATIOR, Fish Paper
14 10127123 SCREW, Pan Head, 8-32 x 1/2
15 75148400 COVER, Logic Upper
16 82314500 GUIDE, Card Center
17 10125106 NUT, Machine, Hex,
8-32 x 1/2
18 82319802 BAR, Mounting Guide
19 75148300 COVER, Lower, Logic
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Figure 7-4.

Control Panel Assembly
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l

DEX|

PART

7~

N PART DESCRIPTION NOTE

NO | NO

4 75144400 CONTROL PANEL ASSEMBLY

1 54283300 COMPONENT ASSEMBLY, AZJV

2 10127112 SCREW, Phillips,
6-32 x 5/16

3 93114217 STANDOFF, Tapped Post

4 75148603 CABLE, Control Panel

5 75148602 CABLE, Test Point,
Read/Write

6 54281700 TEST POINT BOARD ASSEMBLY,
AZEV

7 75148600 CABLE, Test Point,
I1.0. Signal

8 54282100 LED BOARD ASSEMBLY, AZFV

9 75148601 CABLE, LED Display Board

10 75148604 CABLE, _JKX LED Display
Board

11 10126103 WASHER, Lock, 6

12 10126401 WASHER, Lock, 6
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Figure 7-5.

Power Supply Assembly (Sheet 1 of 2)
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IINDEX PART PART DESCRIPTION NOTE
| NO NO
7=5 701169XX POWER SUPPLY ASSEMBLY (Sheet 1)
1 75146400 COVER, Transformer
Terminal Board
2 93592158 SCREW, Self-Tapping
Hex Head, 6-32 x 1/4
3 24556501 CONNECTOR, 120 V 5/C 25 & Blw,
’ W/0 54343B
3 10128000 CONNECTOR, 120 V S/C 25 & Abv,
. W/ 54343B
4 10125105 NUT, Hex, 6-32
5 75147203 FOAM, 1/4 Inch Thick
6 10127113 SCREW, Pan Head, Machine,
6-32 x 3/8
7 ## FILTER, R.F.
8 NOT USED
9 94168004 SLEEVING, Clear
10 95634806 NUT, U Type Speed
11 95655543 SCREW, Sheet Metal,
10-16 x 1/2
12 70110000 TRANSFORMER ASSEMBLY S/C 25 & Blw,
. W/0 54343B
12 70110002 TRANSFORMER ASSEMBLY S/C 25 & Abv,
W/ 54343B
13 10125107 NUT, Hex, 10-24
14 10126402 WASHER, External Tooth
Lock, 10
15 10125605 WASHER, Plain, 6
16 75146300 COVER, Fan Capacitor
17 10127111 SCREW, 6-32 x 1/4
18 ## CIRCUIT BREAKER
19 75147100 BRACKET, Mounting
Connector Circuit Brkr.
20 92006913 PLATE, Warning
21 10126103 WASHER, Internal Tooth
Lock, 6
83323370 F 19
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Figure 7-5.

Power Supply Assembly (Sheet 2)
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tINDEX PART 'l PART DESCRIPTION NOTE

7-5 POWER SUPPLY ASSEMBLY (Sheet 2)
1 751470600 COVER, Power Supply Board
2 93592158 SCREW, Self-Tapping,
Hex Head, 6-32 x 1l/4
3 10127115 SCREW, 6-32 x 5/8
4 CIC COMPONENT ASSEMBLY _JGV
5 75145400 HOUSING, Tester s/C 25 & Blw,
W/0 54344
5 75145401 HOUSING, Tester sS/C 25 W/
54344, W/0.
54343B
5 75145402 HOUSING, Tester S/C 25 & Abv,
’ W/54343
6 95661326 CAPACITOR, 83 UF, 15 V
7 00863717 CLAMP, Capacitor Mounting
8 10126105 WASHER, Internal Tooth
Lock, 10
9 94305529 BUSHING, Snap-in
10 92691003 CLAMP, Capacitor Mounting
11 95634801 NUT, U Type Speed
12 95655517 SCREW, Sheet Metal,
6-20 x 1/2
13 95661324 CAPACITOR, 18 UF, 15 V
14 75148500 BOX, Blower Mounting
15 ## FAN, Axial, 50/60 Hz
16 10126103 WASHER, Internal Tooth,
Lock, 6
17 10127112 SCREW, Pan Head Machine,
6-32 x 5/16
18 93541010 TERMINAL, Ring Tongue
22-16, #4-6
19 751477060 BRACKET, Block Terminal
20 93106206 MARKER, Terminal Strip
21 93041106 STRIP, Terminal
22 17901508 ~ SCREW, Thread Rolling,
6-32 x 1/4
NOTE:
The following items are not
shown.
75149600 AC/DC HARNESS ASSEMBLY S/C 25 & Blw,
W/0 542Z43B
75149601 AC/DC HARNESS ASSEMBLY s/C 25 & Abv,
W/ 54343B

94277400 TIE STRAP, Cable
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SPARE PARTS LIST 7B

“

GENERAL

The Spare Parts List serves as an aid in
determining the interchangeability of
assemblies and parts to be spared. An
example of the columns used in the Spare
Parts List is shown on the next page.

NOTE

The spare parts list establishes
the support service level of the
unit. Individual parts, assem-
blies, or components not on this
list may be long lead time items
subject to significant delays.

The Spare Parts List is divided into
four columns:

Items Appear On - This column cross-
references the part number in the spare
parts list to the associated figure num-
ber., page number, and index number in
the illustrated parts breakdown.

83323370 U

Description - This column gives the name
and a brief description of the part or
assembly. This column also tracks ser-
ies code history information.

Part Number - The Part Number column gives
the part number of the part when the unit
was manufactured or as a result of the
latest FCO. This part can be used as a
replacement on the type and series code
units indicated in the Description and
Notes columns. However, always use the
Replacement Part Number when ordering new
parts or spares.

Replacement Part Number - Contains the
interchangeable replacement part number.
Use this number when ordering replacement
parts or spares.

Notes - This column provides additional
information such as Field Change Order
(FCO), Special Purchase Order (SPO),
serial number, and machine configuration.



EXAMPLE OF SPARE PARTS LIST

ENGINEERING RECOMMENDED SPARE PARTS LIST

| ITEMS APPEAR ON| DESCRIPTION
|Fig. |Page|Index|

INo. | No.| No. |

e e e o e e e

CONTROL PANEL ASSEMBLY
Used S/C 14 and above
Used S/C 14 and above

3-11 3-37 25

In the example above, the control panel
assembly is referenced as index 25 on
figure 3-11, which appears on page 3-37.
The original part number for single-
channel units was WWWWW: order part

7-24

| PART |REPLACE- | NOTES

| NUMBER |MENT PART|

| | NUMBER |

WWHWW XXXXX Single Channel

YYYYY YANAAA Dual Channel
number XXXXX if it must be replaced. WWWWW
cannot be ordered from the factory but
field spares can still be used on S/C 14
and above single-channel units.
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ENGINEERING RECOMMENDED SPARE PARTS LIST

| TTEMS APPEAR ON| | PART |REPLACE- |
IFig.IPage|1ndexl DESCRIPTION | NUMBER |MENT PART| NOTES
INo. | No.| No. | | | NUMBER | '
CONTACT, Wirewrap
Used S/C 14 & Above 82315001 82315001
ROM, 5904 Older units
Used S/C 26 & Above 50257504 50257904 converted to this
configuration by
FCO 54327.
ROM, 5905 Older units
Used S/C 26 & Above 50257905 50257905 converted to this
. configuration by
FCO 54327.
LED, Green :
Used S/C 14 & Above 94372504 94372504
Used S/C 14 & Above 94372501 94372501
MICROPROCESSOR, 6802
Used S/C 14 & Above 15163603 15163603
RAM, IC
Used S/C 14 & Above 15163400 15163400
SWITCH, Keyboard
Used S/C 14 & Above 94363706 94363700

e e ey
DIdedliuv w
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|
|
!

ENGINEERING RECOMMENDED SPARE PARTS LIST

| ITEMS APPEAR ON| | PART |REPLACE~- |
IFig. |Page|Index| DESCRIPTION | NUMBER |MENT PART| NOTES
INo. | No.|l No. | | NUMBER |
SWITCH, Momentary
Used S/C 14 & Above 94263934 94263934
SWITCH, SPDT
Used S/C 14 & Above 94263932 94263932
SWITCH, SPDT, Center Off
Used S/C 14 & Above 94263933 94263933
7-2 7-4 38 CABLE AND SWITCH ASSEMBLY .
Used S/C 14 & Above 75145600 75145600
7-2 7-6 39 KNOB, Skirted
Used S/C 14 & Above 93152007 93152007
7-5 7-12 7 FILTER, R.F.
Used S/C 14 & Above 94348403 94348403
7-5 7-14 15 FAN, Axial, 50/60 Hz
Used S/C 14 & Above 94390000 94390000
7-5 7-12 18 CIRCUIT BREAKER
Used S/C 14 & Above 95587003 95587003
83323370 G
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CARD INTERCHANGEABILITY CHART 7C

_
GENERAL

The card interchangeability chart (CIC) provides the latest
revision level of a card, its locations in the logic chassis,

and its part number for ordering purposes.

Prior to attempting to use the charts, be sure to read and
understand the rules for interpreting the CIC as given on page

7-29.
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