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PREFACE

“
INTRODUCTION

This manual is prepared for customer engineering and provides
general description, operation theory of operation,
maintenance, diagrams wire lists and parts data for the Control
Data TB216-A/B 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/O operations,
including sequencing I/O commands and routing signal between
the drive and controller.

This manual is divided into seven sections as follows:

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

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 “he 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 1listing 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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GENERAL DESCRIPTION ‘ 1

INTRODUCTION

The Control Data TB216 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 used 1in maintaining the storage
Module Drive (SMD), Mini-Modules Drive (MMD), Cartridge Module
Drive (CMD), 1 X Fixed Module Drive (FMD) and Lark Drive (LMD).

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 1last 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 LxWxH 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 (12°F) per hour

Relative Humid-

ity (no conden-
sation)

Altitude

Input Power¥*

(rise per hour)

Non-Operating
Operating
Non-Operating
Operating
Non-Operating

60 Hz, single

50 Hz, single

-40.4°C to 70°C (-40°F to
158°F) :

20% to 80%

5% to 95%

-305 to 2000 m (~1000 to
6500 ft)

-305 to 4572 m (-1000 to
15 000 ft)

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

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

200 (+20, =-20) V ac at 1.1

A, max.

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

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

Table Continued on Next Page
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TABLE_l-l._ 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) V ac at 1.0
A, max

240 (+17, -24) VvV 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.

183323370 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 FTU 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

E

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.

o Data entry switch loading parameters.

- OPERATING VOLTAGE SELECTION

The FTU operating voltage (input power) is set, at the factory,
to 120 V 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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Figure 2-1. Acessing Terminal Strip
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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 TB1l for 100 V ac
(see figure 2-2).

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

c. Remove CSA certification label.

4, Modify FTU for 120 VvV, 50 HZ input power by removing CSA
rating label.

5. Modify FTU for 200, 220 and 240 VvV, 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.

c. Connect replacement plug as follows:

® Black wire (phase 1) to brass colored terminal.
® White wire (phase 2) to silver colored terminal..
® 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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m.

n.

Disconnect dgreen/yellow ground wire, white wire, and
black wire from power receptacle. Remove power
receptacle from bracket.

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

Connect replacement receptacle as follows:

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

Remove o0ld power connector on power cord assembly
83271600.

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

® Black wire (phase 1) to pin X.

~® White wire (phase 2) to pin Y.

® Green wire (chassis ground) to pin W.
Remove CSA certification label.

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

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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'1/0 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. LR,

TABLE 2-1. I/O CABLE CONFIGURATIONS

Drive - CABLE USED

26 Pin I/O Cable Assembly B5
50 Pin I/O Cable Assembly-A2
. 75=-Pin Mux 10 Pin I/0 Cable Assembly-A4d.
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-A6
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/O0 Cable Assembly-A4
- 60 Pin Adapter Cable Assembly-AS8
Std and Mux 26 Pin I/O Cable Assembly-B5
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A2P202

50 PIN 1/0 CABLE
26 PIN 1/0 -~ ASSY A2 o
CABLE ASSY B§ ‘ ' |

10 PIN I/0 CABLE
ASSY A4

é;::f§§§;2J3

A292 :

€§§2;-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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34 PIN ADAPTER CABLE S
ASSY (STD) B3 A2dz = $§§7
A2J1—

P3 .
. 75 PIN ADAPTER CABLE
ASSY (STD) A6
A2J2—
P104_
A2J1— AN
60 PIN ADAPTER
CABLE ASSY A8 ,
P2
HEAD ALIGNMENT
CABLE ASSY . P8~—__
~pg/p2

Np1
c

MD HEAD ALIGNMENT
CABLE ASSY (2)

v
P
> 9H344-2

Figure 2-3., Cable Identification (Sheet 2)
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ORIENTAT]ION
MARKS

75 PIN MUX

TB216-A LOGIC
CHASSIS ASSY

A2pP202

A2pP201
ORIENTATION

MARKS Zl

75 PIN STD

TB216-A LOGIC
CHASSIS ASSY

NOTE:
/N 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/O Cable Hook-Up (Sheet 1)
83323370 E



. T0 |
DRIVE
A2P202 /A\ZZ?/‘\?

‘\\tj\\T:::::=ORIENTATION MARKS

50 PIN STD/MUX

TB 216-A LOGIC
CHASSIS ASSY

NOTES:

/I\ SEE NOTE ON SHEET 1. | ‘
| | , S\ ORIENTATION

A2P20 MARKS A

® QWY
Y 1 A2P202
‘% ® N R :
o R \'."'"'f,..
0

A2P203

60 PIN STD/MUX

TB216-A LOGIC

CHASSIS ASSY 9H345-2

Figure 2-4. 1I/0 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 listed
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
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 is
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 1loaded 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

DESTINATION

HEAD

RECORD

FIXED HEADS

DATA PATTERN

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.

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 in decimal
form.

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

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

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

A sixteen-bit data pattern is entered
(in hexadecimal) into 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 1is 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 is
then displayed in the right 8 bits in
row 2 LEDs. This operation is for use
only by an operator who is 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 loaded
by pressing the LOAD key. Row 2 LEDs
displays 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 1is 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 PTU can be programmed to operate on
a different sector count.

A maximum data length, other than that
calculated by the FTU, is 1loaded 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 (0-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 V Displays maximum cylinder number in
hexadecimal, which can be altered.
RD/WRT SELECT This is a rotary switch which determines
switch the operation performed by the drive

after each track has been accessed. A
description -0of each switch ©position
follows.

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

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

WRITE 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 PFTU, 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 is overridden
by rotating DATA ENTRY switch to B
position and code 5754 1is entered
manually.

READ 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.

WRT/RD 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

ACCESS ONLY

A-F

In head alignment procedures, the off-
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
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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. With the
SINGLE/CONT switch in the CONT position
and the EOT STOP switch up, the seek
will be commanded 10 000 times. With
the EOT STOP switch down, the seek will
be commanded wuntil the STOP key is
pressed.

The drive - continuously seeks between
cylinder 2zero and the cylinder stored
in the destination register until the
STOP key is pressed. The drive can be
commanded to seek continuously between
two tracks other than the zero track by
loading the first track in the destina-
tion register, switching to DIRECT
SEEK, and then pressing the GO key; af-
ter switching to DIRECT CONT and re-
loading the destination register with
the second track, this type of contin-
uous seeking will occur from the time
the GO key is pressed until the STOP
key 1is pressed. With the EOT STOP
switch up, 10 000 seeks will be per-
formed.

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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NO

INC X

NO

STOP

Figure 2-6.

X -- N Test

9H346
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TABLE 2-2,

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

SEQ REVERSE

SEQ FWD/REV

RANDOM SEEK

X -- N SEEK

"FIXED VOLUME

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. If
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.

Starting at <cylinder zero, the drive
seeks sequentially upward to the max-
imum cylinder 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.

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

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.

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 +45 or -5 LED not lighted indi-
cates that power is not being applied
to the FPTU, 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 1EDs 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 is 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.

D-F Unused.

Toggle Switches The toggle switches on the FTU and
: ' their respective switch positions are
described below.

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

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

SEQ ‘ ~ At each access track, record addresses
are selected sequentially.

RAN ' At each accessed track, a record 1is
- 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)

Function.

Control/Indicator
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 is 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 1is ordered away from the
spindle.

. Table Continued on Next Page
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TABLE 2-2,

CONTROLS AND INDICATORS (Contd)

Control/Indicator

Function

center position

No offset 1is 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
(normal position).

timing

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

WRITE FLAG/OFF
switch

the FPTU will command
a flag on a bad

In the up position,
the drive to write
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 READ 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 1is 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 (Contd)

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.

c. 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
1l 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, is
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
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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 Kkey 1is pressed, the FTU is

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 1is being displayed, head
alignment offset, and the address of a
failed component during self test.

This LED indicates that a device type
code has been loaded and that tge
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 is in the process of per-

forming a commanded operation.

The FTU is receiving an On Cylinder
signal from the drive.

The FTU receiving a Unit Ready signal
from the drive.

The FTU is 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 is 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 lights when a flag is read.
If the WRITE FLAG switch is 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 indicator 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 is run-
ning.

1]

" 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.

83323370 E : 2-29 o




Table 2-3., lists the test point labels as they appear 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 BIBj 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 BIBj On Cylinder from | Bus In Bit 2 from
the drive the drive
READY BIBj3 Ready signal from Bus In Bit 3 from
the drive : the drive
NOT USED BIBy 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 BIB7 . 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 is
: 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( BOB7 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 o BOBjg Bus Out Bit 22 to Bus Out Bit 23

the drive

to the drive

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

Definition

Mux Definition

STD Label MUX Label STD
BOB3 BOBy Bus
the
B0B4 BOB3 Bus
) the
BOBg BOB, Bus
the
BOB6 BOBl Bus
the
BOB7 BOBg Bus
the
BOBg 'NOT USED Bus
the
BOBg NOT USED Bus
the
BOB1p NOT USED Bus
the
INDEX INDEX
the
SECTOR SECTOR
: the

out Bit 23 to
drive

out Bit 24 to
drive

Oout Bit 25 to
drive

out Bit 20 to
drive

out Bit 27 to
drive

out Bit 28 to
drive

out Bit 29 to
drive
out Bit 210 to

drive

Index signal from

drive

Sector signal from

drive

Bus Out Bit 24
to the drive

Bus Out Bit 23
to the drive

Bus Out Bit 22
to the drive

Bus Out Bit 21
to the drive

Bus Out Bit 20
to the drive

Index signal from

the drive

Sector signal
from the drive

LOADING DATA

Data

LEDs)
2-7) .
key:

After ensuring data,

is entered into upper byte
of row 2 via the FTU key board switches 0-F
in row 2,

(8-F LEDS)

® Transfers row 2 data into row 1.

® Enters row 2 data into memory.

e 2-32

and lower byte
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The follow1ng are 3 methods of enterlng data after rotating
DATA ENTRY switch to desired position.

) Normal entry - Each time any (0-F) key is pressed, 1its
hexadecimal value is entered into lower 4 LEDs (0-4) 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
PRESSING - W?mm !
MOVES DATA ROW 1 LOADj KEY
IN ROW 1 ENTERS DATA
ROW 2. /\_/\__/\/\_/\./\ INTO ROW 1
PRESSING FEDCBAS 876 5 4 3 2 1| 0 AND INTO
CLR ENTJKEY | pou 2 MEMORY
REMOVES DATA o Ot
FROM FTU 24252 5! 510 2% 28 57 28 2% 2% 2% 2% 2! 2°
ROW 2,
B 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
° 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 o -

The operating procedures provide instructions for operating the
FTU when controlling the drive. Prior to performing these op-
erations, the operator should be familiar with all the inform-
ation contained in General Operating Information. Refer to the

individual drive manual for procedures concerning operation of
the drive.

POWER UP INITIALIZATION

1.

* 2-34

Remove drive, to be serviced, from the system and connect
FTU to drive using applicable cable configuration listed
in table 2-1.

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

Position PROCESSOR switches; on FTU front panel, as fol-
lows:

a. Set START/RESET switch to RESET position.
b. Set RUN/HALT switch to HALT position

Position switches on FTU front panel as follows:

SWITCH POSITION
SINGLE/CONT CONT
~-/+(Carrage offset) Center (OFF)
LATE/EARLY Center (normal)
WRITE FLAG OFF
WRITE PROT ON
AM/SECTOR as desired
EOT STOP OFF
DATA ERRORVOVERRIDE OFF
ADDR ERROR OVERRIDE OFF
SHIFT PATT/DATA PATT DATA PATT

R/W SELECT
ACCESS SELECT

ACCESS ONLY
DIRECT SEEK

83323370 E



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. 1Install 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 DRIVE -
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 displaved
in row 1 LED, when DATA ENTRY switch is rotated to UNIT NUMBER
position. If drive is not selected, following several retries,
the FTU times out and the SEL LED flashes.

1. Rotate DATA ENTRY switch to DEVICE TYPE position.

2. Enter device type code. Ensure that code is entered cor-
rectly 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.

3. Press LOAD key, transferring code from row 2 into row 1
and into memory. Ensure that code has transferred cor-
rectly 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, clearing code
from row 2, and reenter code.

35
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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 (NR?Z (MFM (MFM
DATA) *B |DATA) *A DATA)**B{ DATA)**A
9760-40 Mux 1A05 1205 3A05 3205
) 60/75 std| OAQ5 0205 2A05 2205
9762-80 Mux 1905 1105 3905 3105
60/75 Std| 0905 0105 2905 2105
S
M
D 9764-150| Mux 1al19 1219 3A19 3219
60/75 std| 0al9 0219 2A19 2219
9766-300| Mux 1919 1119 3919 3119
60/75 Std| 0919 0l19 2919 2119
973%X-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 stdj0905 0105 2905 2105
973X-160| Mux 1910 1110 3910 3110
6Q/75 Std {0910 0110 2910 2110
973%-2.5| Mux 1D04 1504 2004 3504
60/75 Std|0oD04 0504 2D04 2504
Table Continued on Next Page
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TABLE 2-4.

* % Units without Read PLO for MFM to NRZ conversion
*** Maximum cylinder number must be modified
F) to 205 decimal (CD in hexadecimal).

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
973%X-5.0 Mux 1E04 1604 3E04 3604
| 60/75 Std OE04 0604 2E04 2604
M
M
D 973%-10  Mux 1F04 1704 3F04 3704
60/75 Std OF04 0704 2F04 2704
C
M 9448 Mux 99XX 91XX BOXX B1XX
D 60/75 Std 89XX 81XX A9XX AIXX
F
M 9775 Mux 1B40 1340 3840 3340
D 60/75 Std 0B40 0340 2B40 2140
# 9455 Mux 1904 1104 3904 3104
D 60/75 Std 0904 0104 2904 2104
* Units with Read PLO for MFM to NRZ conversion

(DATA ENTRY position
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Determine Number of : Number of
Drive Options Cylinders Heads

N\ T ' :
2 1 0

F E D C B A 9 8 7 6 5 4 3
LT T 1T 7 412J1]8f4aj2]1]8]4]2]1]
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 tyoe 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
2A Hex

Note:

z{}ﬁ 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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4. 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.

5. Press SEL DRV key and interpret results as follows:

e If SEL LED, lights and drive logical address appears
in row 1 of LEDs, selection is successful, proceed to
desired operation. _

e If SEL LED is flashing and/or incorrect logical ad-
dress appears in row 1 LEDS, selection is unsuccess-
ful, proceed to step 6.
6. 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
select drive during troubleshooting, perform Status
Bypass procedures prior to pressing SEL DRV key.

SMD, MMD, FMD, Selection

Perform Selecting Drive procédures.

CMD Selection

Selection of CMD drive includes selecting fixed volume, remov-
able volume (cartridge), and both fixed and removable volume.
Note, when going between fixed and removeable volumes, any in-
formation that may have been entered with the DATA ENTRY switch
at position E is destroyed when the SEL DRV Key is pressed.
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Removable Volumé'

Perform selecting Drive procedures.

Fixed Volume

Perform Selecting Drive precedures followed by steps 1 through
5 below: ) v

1. Rotate ACCESS SELECT switch to FIXED VOLUME position.
2. Rotate DATA ENTRY switch to STATUS BYTES position.
3. Select status byte 2 by pressing key 2.

NOTE

When changing from removable volume to £fixed

volume, pressing SEL DRV after performing

function E will destroy contents of E.

4. Press SEL DRV key and interpret results as follows:

e If SELD LED 1lights and drive 'logical address
appears in row 1 of LEDs, selection is successful,
proceed to desired operation.

e If SELD LED is flasing and/or incorrect logical
address appears in row 1 of LEDs, selection is
unsuccessful, proceed to step 5.

5. Proceed as follows if unable to select drive:

a. Verify that correct device type code is entered.

b. Troubleshoot select problem on drive. If drive is
selcted during troubleshooting, perform status bypass
procedures prior to pressing SEL DRV key.

6. Toggle WRITE PROT switch (to WRITE PROT position and back
to OFF position).
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Fixed and Removable Volume

Select CMD fixed and removable volume by positioning FTU front
panel switches as follows:

1. Rotate ACCESS SELECT switch to FIXED VOLUME position.
2. Rotate DATA ENTRY switch to STATUS BYTES position.

3. Select status byte 2 by pressing key 2.

4. Press GO key aﬁd interpret results as follows:

e If SEL LED, lights and drive logical address appears
in row 1 of LEDs, selection is successful, proceed to
desired operation.

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

5. Proceed as follows if unable to select drive:
1. Verify that correct device type code is entered.
2. Troubleshoot select problem on drive. If desired to

select drive during troubleshooting, perform Status
Bypass procedures prior to pressing SEL DRV key.

LMD (Lark) Selection

Perform Selecting Drive proceedures followed by steps 1 and 2
below:

1. Rotate DATA ENTRY switch to F position.
2. Enter via keyboard, the LMD hexadecimal maximum cylinder
number 00CD.
SECTOR COUNT CHECK
The FTU automatically counts and displays the number of sector
pulses generated by the drive per revolution of the disk. This

sector pulse count is used to calculate the length and number
of data records to be written on each track.

/
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Note that while the FTU is capable of handling a maximum of 128
sectors, 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 keyboard, 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. 1If 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 ENTI' key, canceling display.

b. Enter the correct sector count, determined in step 1,
in decimal.

c. Press HEX key, converting number entered to hexadeci-
mal.

83323370 E ' 2-41 »



--

d. Press LOAD Kkey, 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 wupdated 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

Switch ROW 1 LED Indicators ROW 2 LED Indicators
- | setting | (215 - 28) - (27 - 20)

DATA 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 14 (¢ RECORD 0

SECTOR 15[ |SECTOR 00| SECTOR 01

PROTECTED ! '
AREA [ :
—‘J k\\
_,.—””’— \\\\\
—"—’ \\\
— OVERHEAD BYTES ~~o
- :
|
| |
I
I
I
I
000 SYNC |ADDRESS AREA| SYNC DATA FIELD coo
NOTE: ] ' A. M. /””’ \\
1 FORMAT ILLUSTRATES __——"" N

- N\

A DRIVE SET FOR 16

SECTORS ‘//<;;;5577LENGTH CAN BE MODIFIED

DATA FIELD LENGTH

-

e e e o

9H347

Figure 2-9. Read/Write Data Format Diagram
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CAUTION

Use extreme care not to enter a number 1larger

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) 5
71-96 6 (0-5) 6
87-112 7 (0-6) 7
103-128 8 (0-7) 8

EXAMPLE: 64 sector drive (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 LEDs.

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.

l.

2.

3.
4.

2-46

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. If permanent tag is desired:

e 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/O command out on interface.
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TABLE 2-~7.

MANUAL TAGS

FTU STD 1I/0 MUX I /0 Data Entry Switch
KEY/LED Bit Bit Positioned To Head
F — - Mux Bus In Bit 0
E Tag 3 Tag2 1
D Tag 2 Tag1 2
C Tag 1 Tag0 3
B - - 4
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 Out 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 normally 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:

l.

2.

Rotate DATA ENTRY switch ﬁo STATUS BYTES position.

Press F key.

Press CLR ENT key.

Press BIT key.

Enter appropriate bypass bit(s) from table 2-9. Row 2
LEDs will display the bypass bit(s) of error condition in
row 3 directly below it. ' :
Press LOAD Kkey.

Press F key.

TABLE 2-8. STATUS BYPASS BIT TABLE

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

The FTU is now programmed to continue exercising the drive de-
spite error condition.

e 2-48
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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.

Press RTZ key.

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

DIRECT SEEK/ACCESS ONLY

1.

2.

Perform Power Up Initialization procedure.

Perform Drive SAelect.ion 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 is
being sequenced, after positioning switches as follows:

a. Rotate DATA ENTRY switch to STATUS BYTES position.

b. Press 1 key.

DIRECT 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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7.
8.
9.

10.

ll.

12.

13.

e 2-50

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

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

Press GO key.
Press STOP key.
Rotate ACCESS SELECT switch to DIRECT OONT 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.

c. Press 1 key.

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

l.
2.
3.

4.

Perform Power Up Initialization procédure.
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. 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 continuouslj_/ 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 Kkey.

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 7.

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.

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. In SINGLE,
drive performs one seek and stops. In CONT, the number:
of seeks performed depernds 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 switca
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.

SEQ FWD/REV - ACCESS ONLY

1.
2.
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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 performin
all possible seeks once by setting EOT STOP/%FF 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

l.

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

X - N SEEK/ACCESS ONLY

1.

2.
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Perform Power Up Initialization procedure.

Perform Drive Selection Procedure.
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3. 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.
4, Rotate RD/WRT SELECT switch to ACCESS ONLY position.

5. 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.

6. 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.

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

8. Préss,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, if 1I/0
status goes bad, the test execution will stop
but the head counter will c¢ycle 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.

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.

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 desiredvhead_humberv(invdecimal) 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,

(krack 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 wrifing én-all cylinders (e%éébtf2563fby'proceeding
as follows: L

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. 1In 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 pfdbedure.

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 seqﬁential (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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5. Set HEAD switch to desired position (see Head Selection
procedure). If switch is set to MANUAL P051t10n, perform
a and b, Otherwise, proceed to step 6.

a. Rotate DATA‘ENTRYiswitch to HEAD position.

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

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

7. Set RECORD switch to de51red position. If switch is set
: to MANUAL position, perform a and b. Oterw1se, proceed to
~step 8. ‘
a. Set DATA ENIRY switch to RECORD position.

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 of this test.

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.
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CAUTION

Return WRITE PROI‘/OFF toggle sw1tch to WRITE
PROT position after ‘desired write operation is
completed Failure to return switch to pro-
tect position could cause  an a001dent1al ‘loss
of customer data. :
15} Set WRITE PROT/OFF switch to OFF.
NOTE
Perfonn 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 positibn B.
b. Enter 5754 via keyboard.
c. Press LOAD Kkey.

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.
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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.

e 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/EORMAT, WRT/RD FRMT,
and READ functions only.

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

Address is not written or read, therefore ADDRESS ERROR,
FLAG, and A.M./SECIOR 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 op-
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.
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Perform Power Up Initialization procedure.
Perform Drive Selection procedure.
Perform Sector Count Check procedure.

Prepare for desired seek operation by performing a, b, or
¢ 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.

Set HEAD switch to desired position (see Head Selection
procedure., If switch is set to MANUAL P051t10n, 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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9.
10.

11.

12.

13.

14.

Rotate RD/WRT SELECT switch Read position.

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.

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

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

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

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.

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).

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

l6.

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

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

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

c. 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.

I/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/O lines.

l'

2.
3.
4.
5.
6.

7.

2-64

Perform Power Up Initialization 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
observing row 1 LEDs, after positioning switches as fol-

- lows:

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 is
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.

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. Commard 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.
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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 cylinder pulses,
which are active only for a short time after the drive
reaches, on cylinder. :

2. Command drive to perform direct seek by performing ste%s_
1 through 8 of Direct Seek/Access Only procedure. O
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 is 100 mv
and FTU value (from step 4 is 125 mv.

$ 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.

1. 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 LEDSs.
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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 3 :

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 1 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 REQORD switch to SEQ position (to flag one sector on-
ly, set RECORD switch to MANUAL), set DATA ENTRY switch
to RECORD position and enter record number to be flagged.
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 in progress prior to dis-
covering bad track.

RELEASING PROCESSOR FROM LOOP:

It is possible for the processor to get hung up in a loop if it
is given an illegal command. This is evidenced by the keyboard
STOP, GO, CLR, and RTZ keys having no effect on the condition
of the UNIT RUN LED. In this situation, the operator has two
options. One option is initializing the FTU again by reen-
tering 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 intended to be used in conjuction with the head
alignment procedure in the manual for the drive being tested.
The manual for the drive being tested outlines the specific
procedure and specifications for head alignment. The informa-
tion given here relates to operation of the FTU and interpreta-
tion 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.

Perform Power Up Intialization procedure.

Perform Drive Selection procedure.

Connect: test leads (see figure 2-3) between + and - jacks
on head alignment card, that is 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.l switch, on head alignment board to X1l position

‘and leave switch in X1 position desregarding 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 settlng 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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- Offset Displays

Three ‘different LED displays of ﬁead'dffset voltage are pbs—
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.
LEDs 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, 1f the following LEDs are 1lit:

e 000 00O0COP® 0000 (VI BV )
F C B 8 7 4 3 0
The offset read is -1257¢ 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 yalué (mV) multiplied by 100,
LEDs 4-7 indicates the offée£ value (mV) multiplied by 101;
LEDS 8-B indicates the offset value (mV) multiplied by 102,
LﬁDS C is the offset value (in mv) multiplied by 103.

LEDS D-E nét used.

LEDS F indicates minus sign.

Thus, if the following LEDs are lit:

0000 0000 0000 e 000
F Cc B 8 7 4 3 0

The offset read is +469 19 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 mvV. Each of
the next five LEDs (9 through D) represents an increment of 100
mv. If the offset is 600 mV or more, LED E is lighted. For
eéample, if LEDs F, A, and 5 are lit, the head offset is -260
m .
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TABLE 2-9. HEAD ALIGNMENT DISPLAYS

LED Representation (In mV)
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

128 - 80 80

8 256 100 90

9 512 200 100

A 1024 , 400 : 200

B Not Used 800 300

C Not Used 1000 - 400

D Not Used Not Used 500

E Not Used Not Used 600 And Above
4 F - Sign - Sign - Sigp

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 in
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 0 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 indicated 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 1is 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 perfofming 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 Numbé#/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 ):\ 2 | 8192
S C 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
/
S 2 0] 4 4 4 4
1 2 2 2 2
0 1 1 1 1
Table Continued on Next Page
*2-76 83323370 E




N

TABLE 2-11. STATUS BYTES (Contd)

Staﬁus Byte Number/Name
4 5 6 7
Sector Pattern Addf 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 Not 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
L
I E 64 16384 400 MS 1 073 741 824
A
S D 32 8192 200 MS 536 870 912
G
P C 16 4096 100 MsS 268 435 456
L B 8 2048 80 MS 134 217 728
C
A A 4 .1024 40 MS 67 108 864
' T
Y 9 2 512 20 MS 33 554 432
R
8 1 256 10 MS 16 777 216
7 128 128 8 MS 8 388 608
B P .
6 64 64 4 MS 4 194 304
I A ‘
5 32 32 2 MS 2 097 152
T S
4 16 16 1 MS 1 048 576
S S :
3 8 8 0.8 MS 524 288
c . .
2 4 4 0.4 MS 262 144
T
1 2 2 0.2 MS 131 072
R
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
Pl 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 1 1 1 Chk Diag.

83323370 E 2-79 o




SECTION 3

THEORY OF OPERATION



THEORY OF OPERATION 3

D S T

INTRODUCTION

The TB216 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 instructions) and signal appearing on
the drive 1I/0. The microprocessor sends commands to the I/O
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/0 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/0 lines.

Signals received from the drive include status information and
read data. The I/O 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 1is 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/0 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 1in 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/0 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 jumpers on the primary of the power trans-
former (Tl), the operator can use the FTU with a wvariety of
line voltages (refer to Operating Voltage Selection in the op-
eration section).
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Figure 3-1. Functional Block Diagram (Sheet 1 of 2)
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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 s1ngle chip containing arithmetic and

logic elements that control operatlon
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 during 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
microprocessor 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.
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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 FTU, and a list 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: -

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

° FTU operating voltage (inpﬁt 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 1logic cards are installed into 1logic
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

(Chipclip)

Extender Board,
30 Pack

Extender Board,
60 Pack

Oscilloscope,
Dual Trace

Volt/ohmmeter,
Digital

CDC 75845700

CDC 75845300

Tektronix 454
or equivalent

Fluke 8000A
or equivalent

Bit, 30 Gage

Wire Wrap Gun,
Electric

Wire Wrap Re-
moval Tool
20-30 Gage

Wire Wrap
Sleeve, 30
Gage

_ coC coe A
Description Part Number Description |Part Number
Chip Extender CDC*12212196 | Wire Wrap CDC 12218402

CDC 12259111

CDC 12259183

CDC 12218403

*CDC is a registered trademark of Control Data Corporation.
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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 04A/B +5.0 + 0.05 V
-5V 02A/B -5.0 £ 0.05 V
GND . 06A/B

PROCESSOR TEST

l.

2.

Set Circuit Breaker CBl, on power supply, to ON position
and ensure that +5 V and -5 V LEDs are lighted.

Set PROCESSOR switches as follows:

SWITCH © POSITION
PROCESSOR START/RESET START
PROCESSOR RUN/HALT RUN

Ensure that +5, -5, RUN, BUSY, FLT, SEEK, ERR, SELD, WT
PROT, RDY, and ON CYL LEDs are not lighted. If any of
these LEDs are lighted, a probable microprocessor mal-
function is indicated.

PHASE 2 CLOCK TEST

l.

Using 30 pack extender, extend component assembly JKX.
Set PROCESSOR, START/RESET switch to START position.
Set PROCESSOR RUN/HALT switch to RUN position.

Prepare ocilloscope and check Phase 2 Clock Timing as
shown on figure 4-1.
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0.5 uys—= @— 120 ns
R REAERRBRRR
OV - 1.1 11 1 |
—- =— 1.0 ps i
+40 ns T
OSCILLOSCOPE SETUP
INPUT: '
CHANNEL VOLTS/DIv CONNECTION SIGNAL NAME‘
CH | 0.2V A01-07B CLOCK 2 TIMING
CH 2 NOT USED
TRIGGERING:
SLOPE/SOURCE CONNECTION SIGNAL NAME
INTERNAL :
POSITIVE NOT USED NOT USED

SCOPE GND TO GND ON LOGIC CARD.
USE XIO PROBES UNLESS OTHERWISE NOTED

TIME/DIV: 1us MODE: NOT USED

NOTES:
9H348

Figure 4-1. Phase 2 -Clock Timing
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LAMP TEST
1. Rotate ACCESS SELECT switch to LAMP TEST position.

2. Press GO key.

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:

SELF TEST

LEDs
Decoder LED drivers
Data bus buffer

PIA 1

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.
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I 4-6

Rotate ACCESS SELECT switch to SELF TEST position.

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

Rotate DATA ENTRY switch to DEVICE TYPE position.

Rotate RD/WRT SELECT switch to WRITE FORMAT position.

Set the following switches:

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.

Interpret component check results as follows:

a. If LEDs RUN, +5, -5, RD, and 29 and 211 in row 2

LEDs are all lighted, FTU is operating properly, pro-
ceed to step 11 and perform switch test.

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.

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

b.

STOP/OFF and ERROR OVERRIDE switches to OFF position.

Repeat test continuously and stop on error only, by
positioning switches as follows:
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TABLE 4-3. ERROR ADDRESS

Location Of Error
Address Of Card Circuit
Error* Type Location Type** Location Function
0000-007F CJGX A2A/B04 585 3841 MPU
0088-8B AJKX A2A/BO1 586 0741 PIA$#l
008C-8F . AJHX A2A/B02 586 4442 PIA#2
0090-93 AJHX A2A/B02 586 5242 PIA#3
0094-97 ' AJHX A2A/B02 586 5842 PIA#4
0098-9B . BJJX A2A/B03 586 0429 PIA#5
009C-9F BJJX A2A/B03 586 1329 PIa#6
00A0-A7 ‘CIGX A2A/B04 587 _ 0446 TIMER#1
00A8-AF CJIGX A2A/B04 587 1246 - TIMER$1
00B0O-B7 . CJGX A2A/B04 587 1946 . TIMER#%3
00B8~BF CJIGX A2A/B04 587 2746 TIMER#4
1000-~-13FF CIGX A2A/B04 21141.-2 0409 RAM
' (Bits 0-3)
21141.-2 2609 RAM
(Bits 4-7)
3000-37FF CJIGX A2A/B04 5905 2731 ROM
3800-3FFF - CIGX A2A/B04 5904 0431 ROM

* pisplayed in row 2 LEDs. Data written is in Row 1, High{
Order; Data Read or Check Sum 1is in Row 1, Low Order.

** This refers to CDC element number as shown on the logic dia-
grams see Normandale Circuits Manual (Publication Number
83322440) for more information.
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e Set ERROR OVERRIDES switch to OFF position.
® 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.

TABLE 4-4., SWITCH TEST INITIAL SETUP

Switch Initial Position
DATA ENTRY DEVICE TYPE
RE/WRT SELECT WRITE FORMAT
ACCESS SELECT SELF TEST
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. Set switch to be tested to desired test position.
b. Refer to figure 4-2 and ensure proper LEDs are lighted.
c. Return switch to its initial position (see table 4-4).

d. Repeat a through c for each switch tested.

HANDLING ELECTROSTATIC SENSITIVE DEVICES

The FTU uses logic cards having metal-oxide semiconductor inte-
grated circuits. These circuits require special handling pro-
cedures to prevent damage from static electricity. The logic
card having metal-oxide semiconductor circuits is at location

BO3.

Listed below are some precautions that service personnel

must observe when handling these cards.

Never use an ohmmeter on the JBX microprocessor card as-
sembly.

Always remove the microprocessor card from the drive, be-
fore using an ohmmeter on the drive.

Turn off power before removing and installing any logic
cards.

Ensure that anything coming in contact with the card is
electrically connected to ground. This includes tools,
the body, clothing, containers, etc.

Touch the logic chassis to bleed off any accumulated
static charge before removing and installing the card,
and continue to touch the chassis while removing and in-
stalling the card.

Handle the card only at a non-circuit portion. Connector
pins and circuit connection points must not be touched.

Make sure that the special protective container for the
card is in contact with the logic chassis ground before
and during the time the card is inserted into or removed
from the container. The protective container must have
affixed to it a CDC Warning Label, Form AA5642.

Keep logic card in the approved container when not in-
stalled in the 1logic chassis or at a properly prepared
work station.
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T c 2 2| - | -l - f-1-1=1-1=1-=1=-1-1-1-
C D - 2 2 - 2 - - - - - - - - - - - -
H E 2 2 2 - - - - - . - - - - - - -
E F 2 2 22| - |-~ -)=-f--1-1-1-1-1-
S | RD/WRT SELECT
WRT FORMAT XX [ x x| x| x [ xbx{x{xi x| x|x [x |x{x
WRT/RD FORMAT || - | - | - - | - S T R N R 2 D I
WRITE N T I I R D R A R P R 0 P U I
READ - | - - - - - - - - - - 2 2 - - -
WRT/RD S O B I P T R Y P A A R
ALIGNMENT S S R T I R R A Y R RPN R I
ACCESS ONLY N T D R S P I I B
NOTES:
/N X = INDICATES INITIAL POSITION OF SWITCH. RETURN EACH SWITCH TO ITS INITIAL POSITION BEFORE TESTING
NEXT SWITCH ~
1 = INDICATES LIGHTED ROW 1 LED
2 = INDICATES LIGHTED ROW 2 LED
' 9H350-1
Figure 4-2. Switch Test Display (Sheet 1 of 5)
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LED pIsPLAY /D\

ROW 1 0 1 2 3 4 5 6 8 9 10 |11 | 12| 13| 14| 15
ROW 2 oI5| 14| 131 12| 11| ;10| L9 PU PR VU IPU N IPC I PV PO P
7 - - - - - - - -l212 12 |-41-1-1]-
8 - - - - - - - 2 - .. - - - - -
9 - - - - - - - 2 - f-~-J2 |- 1-1)-1-
A - - - - - - - 2 - l2 - f-1-1-1-
B - - - - - - - 2 | - 2 |2 |- |=~-1-1-
C - - - - - - - 2 2 - - - - - -
D - - - - - - - 22 |- 12 (- 1-1qi-"1-
E - - - - - - - 2l 242 |- |- |-1-1-
F - - - - - - - 2 12 |2 |2 |- |-1|-1]-
ACCESS SELECT
S MANUAL TAGS - - - - - - - - - - - - - - -
W DIRECT SEEK - - - - - - - - - - - - - - -
I DIRECT CONT - - - - - - 2 - - - - - - - -
T SEQ FORWARD - - - - - - 2 - - - - - - - -
C SEQ REVERSE - - - - - 2 - - - - - - - - -
H SEQ FWD/REV - - - - - 2 - - - - - - - - -
E RANDOM SEEK - - - - - 2 2 - - - - - - - -
S X - N SEEK -l - - -] - 2 | 2 S O U T T I e
FIXED VOLUME - - - - 2 - - - - - - - - - -
LAMP TEST - - - - 2 - - - - - - - - - -
SELF TEST X X X X X X X X X X X X X X X
B - - - - 2 - 2 - - - - - - - -
C - - - - 2 2 - - - - - - - - -
D - - - - 2 2 - - - - - - - - -
E - - - - 2 2 2 - - - - - - - -
F - - - - 2 2 2 -l -1 - 1-1-1- -
NOTES:
A See Sheet 1
9H350-2
Figure 4-2. Switch Test Display (Sheet 2 of 5)
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LED pIspLAY /A\-
ROW 1 o |1 ]2 |3 |a s |67 |8 |9 |w0|uliz|liz|i]is
ROW 2 A5 [ 8| 13| 2| 1| 10| 9 B 7| 6] 5| 432000
HEAD _
MAN S IO I I P [T N A (AU (O I AU IS (P
SEQ x Tx Px Px x| x x| x| x Px Ix fxoPx x| x
_RAN S S T e I T I R T e e
RECORD
MAN SO S I e A D O I N ) U R I P O e
SEQ ol x Dx o fx I x I x o xpx I x fxx xlx [x |x [x
RAN S R I U A I I T AU A U AU IV IR AU I
S | SINGLE/CONT
W SINGLE - - - - - - - - - - - - 1 - - -
I CONT ol x b x o x o bx I x b x x| x [ x x| x {x Ix [x |x
T|-/+

c - SO I S A T A I (R R I P O I I
H CENTER POSITION| X | x | x | x [ x | x | x| x [ x {x | x {x |[x |x |x |x
E + - - 1 - - - S R T O T e

s | LaTE/EARLY
LATE S IS U N I i s D I O
CENTER POSITION{ X | x | x | x | x | x x x| x I x [ x {x | x [x|x
EARLY ST I R A A R P O D I O I A P

NOTES: -

A See Sheet 1

9H350-3

Figure 4-2. Switch Test D;sp}gy (Sheet’3 of 5)

83323370 D
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LED DISPLAY /I\

ROW 1

4 5 6

10

11

12

13

14

15

ROW 2

15

14

13

12

211 20 59

mw o m T O 4

WRITE FLAG/OFF
WRITE FLAG
OFF

WRITE PROT/OFF
WRITE PROT
OFF

AM/SECTOR
AM
SECTOR

EOT STOP/OFF
EOT STOP
OFF

DATA/OFF
DATA ERROR
OFF

ADDR/OFF
ADDR ERROR
OFF

SHIFT PATT/
DATA PATT

SHIFT PATT
DATA PATT

SEQ PWR/OFF
SEQ PHR
OFF

NOTES:

z{};See Sheet 1

Figure 4-2.

83323370 D

Switch

Test Display (Sheet 4 of 5)
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LED DISPLAY /N

ROW 1 o |t 2|3 |a |5 6|7 8|9 fw]u]i12|13]1]1s
ROW 2 il RSt P P PSR P U DGR IPYA PO IPCR BPUR RPERN [PV PV P
KEYBOARD
0-9 INDICATES VALUE (IN BCD) OF KEY PRESSED.
A-F :} v 29-2% row 2 LEDS.
s HEX T T T TV T U TR PSRN EOUY (O IO I
W DISP S I R P I VO (U O I PR U U N P
1 CLR ENT - - - - - - - - - - - 2 - - 2 -
T LOAD S I A T A A AP O R PR I
C DEC - - - - - - - - - - - 2 - 2 - -
H BIT SO I P e U A A I A I AP R [P I P
3 SEL DRV U P I P PR
s CLR FLT U A I S A A A I AU R (A AP I IPT I I
RTZ - - - - - - - - - ] - - 2 2 - - -
CLR S R I I I P I I I I P I T I e
60 T P
" sTop EE N i I T T D e D R R I R T
NOTES:
A See Sheet 1
9H350-5

Figure 4-2. Switch Test Display (Sheet 5 of 5)
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SECTION 5

DIAGRAMS



DIAGRAMS 5

[ ]
INTRODUCTION

This section contains diagrams describing all electrical cir-
cuitry and wiring found in the PFTU. 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
fol;owing 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. In 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-
les code.

83323370 C 5-1



TITLE PUBLICATION MANUAL DiAGRAM
NUMBER REVISION = REVISION
. LETTER = .LETTER

X
CONTRUL DATA FAULT CARD CODE IDENT \ ] \ \
SR DIAGRAMS 19333 83214117 A A
NORMANDALE ' CROSS REF SHEET PAGE
DIVISION TYPE: CK‘FV LOC: AI‘7 NO |7\| | oF 4 31[0|
\ \ CROSS \ \

CARD CARD REFERENCE SHEET PAGE
TYPE LLOCATION - NUMBER NUMBER NUMBER

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 - TIndicates the revision level of
the page.
Diagram Revision Letter - 1Indicates revision level of

this diagram and changes due to engineering change order
etc.

Card Type - Indicates 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. '

83323370 C -



o Cross Refereﬂce Number - Each sheet (except those in key
to logic) has a unique 3 digit cross reference number.

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

® Page Number - 1Indicates 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 includes
the cross reference number, location and title of each sheet in
the set. However, each title and cross reference number 1is
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

001 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

83323370 C . 5-3




TABLE 5-1. CONTENTS OF DIAGRAMS (Contd)

Crdsé" 4Tﬁodu1e Titlé‘
Reference Location
Number : <
102 A2B01 Bidirectional Data Bits 0-7
103 A2B0O1 Row and Column Switch Decode
104 A2B0O1 Interrupt and Processor
Run/Halt/Reset
- 105 A2BO01 Decoder and LED Drivers, Part 1
106 A2BO1 Decoder and LED Drivers, Part 2
107 A2B01 Decoder and LED Drivers, Part 3
108 A2B0O1 - Decoder and LED Drivers, Part 4
201 A2A/B02 I/0 Control Diagrams
202 A2A/B02 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/B03 Head Alignment
Table Continued on Next Page
5-4 83323370 C




TABLE 5-1. CONTENTS OF DIAGRAMS (Contd)

Cross Module Title
Reference Location
Number '
303 A2A/BO3 Read/Write Enable Control
304 A2A/B03 Bidirectional Data Bits 0-7
305 A2A/B03 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 AZA/B04 Microprocessor
402 A2A/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.
409 A2A/B0O4 Phase Two Clock
501 A4 LED Display'Diagraﬁs
Table Continuea oh Next Page
83323370 C 5-5




- 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'Diagfams
602 A3 Test Point Board
701 A5 Control Panel Board Diagrams
702 AS Control Panel Board
703 A5 Control Panel Board
801 Al +5 / -5 Volt Power Supply Diagrams
802 Al +5 / -5 Volt Power Supply
803 Ipputl Power Configuration TB216
Microprocessor
901 FTU Internal Cabling Diagrams
902 LED Display Cables
1903 Test Point Cdbles
904 Control Panel Cable
910 1/0 Cabling Diégrams
911 I/0 "A" A2/A4 |
912 I/0 "A" 75 Pin Adapter Cable (A6
STD) (Al0 MUX) v
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
83323370 C 5-7







4 | 3 v 2 | 1
REVISIONS
rev.[ eco. OESCRIPTION oret. [oate Jenx'o
A~ [PE23000 | RELEASED )
REVISION STATUS OF SHEETS & ©_[PE54244 [ADD NOTE 70 STATUS MATRIX Sie-8i
& C_|PES4244A| ERROR CORREC TION 3-t881
112[3[415|6|7|8|9|l0]Il[I2{I13]|14(I5]I6(I7|i8]I9]20 & O _|PESAZ71 [SELECT WATRIX CODES sme
AfAIA[A]A
BIA A |A |A D
ClA|A|A|A
DIA A |A |A
C
v
NOTES:
ADEVICE TYPE CODES ARE
IN SECTION 2 OF THIS MANUAL.
onamh |3, A1 00|34 71 g 1C . «
CHECKED £ MAGNETIC PERIPHERALS "NC- g:i\YGRTAOM;.O(’I(‘ ot c u3323370 E D
ENGineER XA, 3 €D LS B covoweon COGEIDENT | CROSS SHEET PAGE
APPROVED 19333 [feF M | or § l 5-9
+ 2 1 REF 75121200




A/BO4~ _JGX

A/BO3- _JJX
A/BOZ-_JHX
BOI-_JKX

A2 -LOGIC CHASSIS

A4 - LED DISPLAY BOARD

N

b

.‘,\é\

LDELTT-11-T1o1-1-. 18 1)
e )

=

boboMbbLLERRLLY oo
eocevcoocoococccco0000

b,

eooo00pe000000000

A3-TEST POINT BOARD

NOTES: .
. ASSEMBLY LOCATOR /N INCLUDES _JGV-POWER

SUPP
THE FOLLOWING SHOWS EACH MAJOR ASSEMBLY, ITS LY BOARD
PHYSICAL LOCATION CODE,, AND WHERE T IS FOUND
IN THE DIAGRAMS.

PHYSICAL| DIAGRAM
ASSEMBLY LOCATION { CROSS REF
CODE NUMBER
POWER SUPPLY A Al 80!
LOGIC CHASSIS A2
—JKX CTL PANEL INTERFACE A28B0I 10t
—~JHX 170 CONTROL A2A/B02 201
— JJX RD/WRT CONTROL A2A/BO3 301
(8 _JGX MICROPROCESSOR A2a7804| 401
N —~ZEV TEST POINT BOARD A3 60!
N _ZFV LED DISPLAY BOARD A4 501
. ~ZJV CONTROL PANEL BD A5 701
| ! f —~ZPV HD ALIGN CARD . — 951
HEAD ALIGNMENT CARD [
L
MAGNETIC PERIPHERALS INC. ASSEMBLY ' LOCATOR rAToNS c 83323370 cla
@D SN B cowronron CODE IDENT [ CROSS
19333 |reFro Isuse‘r 2 IFABE 5-10

4. T 3 A 2 - 1 1




A2P202

A2PIOI

A2P203

EHES),
Y7 "
-i%'

i

/7

2t

AR
AT
Sishis

A

Y 7

A5P4

<

ASP3

. 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.

MARKER

X >l ) 1 e
ASP2 000009000090000p0Ch0g "
¥y v oy og|g
ASPI o ——
,M
¥ ¥ ¥ T L4 T 7'
A3P2 -
A2PBI A2PB!
MAGNETIC PERIPHERALS INC. | CABLE AND BACKPANEL TCVERATIONS c 83323370 |c | a
EB SR corouien LOCATOR [cooe ment [cross
19333 |rer o anma Ime 5-11
4 ] 3 A 2 | 1




4 I 3 ¢ 2 | 1
7
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.
SIGNAL NAME WHEN ACTIVE ADJACENT NUMBERS IDENTIFY OTHER ‘CROSS
+= ACTIVE HIGH. ("1") REFERENCE NUMBERS WHERE SIGNAL IS USED
-+ ACTIVE LOW {"0" y
o . —@ 122,124
,_+HRB — 293 (3)—SEEK N
N—— 22 294 a290-01a [ o= —
olA -
PELLLL S— ‘ L B v R e £ 123 A12-254 —; 0
CTETTE e T o
LONTROL DATA BV 19333 I c I I RUN CONTROL 1933ﬂ [ ]
e Lociatz |95 123 |mer 3 Jmw e ‘ ocaze  [arh 294 Jeerr 4 T
4
SOURCE SHOWS WHERE
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 - OIA
/— CARD :
LOCATION
CROGS PIN
REFERENCE NUMBER NUMBER
[CODE 1DENT
BLILULLN 1\ rcRsHEET REFERENCING 19333 c 83323370 | ¢ | A
NORMANDALE N -
DIVISION 5 sueet 4. [Ht 5-12

2 |




4. CARD COORDINATES

7/ HORIZONTAL
0

I NN

5. LOGIC LEVELS

TTL 1Y = +36(216)V

"0" = +0.4(x04)V
ECL “I" = 0.79(£0.8)V
"0" = 1,95(0.43)V
CMOS 'i" = 2.4 VMIN
=

6. ABBREVIATIONS

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

(COMPONENT SIDE SHOWN)

EACH COMPONENT ON THE A2 LOGIC CARDS IS IDENTIFIED ON THE
LOGIC DIAGRAM BY A FOUR-DIGIT COORDINATE LOCATOR. THE FIRST
TWO DIGITS LOCATE IT HORIZONTALLY, AND THE LAST TWO DIGITS
LOCATE IT VERTICALLY. EACH CARD HAS THE COORDINATE NUMBERS
PRINTED ALONG ITS EDGES. AS VIEWED FROM THE COMPONENT SIDE,
THE COORDINATES FOR AN INTEGRATED CIRCUIT ARE GIVEN FOR THE
LOCATION OF THE UPPER RIGHT -HAND PIN {ACROSS FROM PIN1).
THE COORDINATES FOR A DISCRETE COMPONENT ARE GIVEN FOR THE

POINT WHERE THE UPPER LEAD IS ATTAGHED.

T INTEGRATED CIRCUIT DESCRIPTIONS

ALL INTEGRATED CIRCUITS ARE DESCRIBED IN

THE NORMANDALE CIRCUITS MANUAL.

MAGNLTIC I'LIYI'HILRALS INC.,

NURIMANDALF

MISCELLANFOUS DEERANUNG

n3alazszo ClA

'y

®D LS Sinc on Ty ETYIT
o C1O§Eé'§51 ?zorsfao lsn::v 5 lne: 5-3/14
2 |
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REVISIONS
REV. ECO. DESCRIPTION ORFT. | DATE CHK'D
REVISION STATUS OF SHEETS T fresanss Taso. ywo SIS T
5167|8910l |12]13|14|i5]16|17[18]I19]20
D
C
AOI- : :
44A 45V <«
yvTy > ! +5V :
O6A\\___ _-GND o
oea;’ 1
230
2383 . .
39A; ’ B
398 .
3988 .
024 -5V _sv
ozae’; ]
p—
A
orawn |G, Rg8iwe 215
CHECKED ] MAGNETIC PERJPHERALS INC. m@;"g’;ﬁgcﬁg‘ggﬁ gfg?,\flgm GrERATIONS. c 83323370 c|s
ENGINEER {2 4/, Yi/ry &P SRS coroneon DIAGRAMS CODE IDENT | CROSS SHEET PAGE
APPROVED LOC: A2A0I 19333 [P 001 l lor2 | 5-15

4 | 3 A ‘ ‘ 2 | 1 rer 75121212



a ! 2 | 1
o, +BUFFERED R/-W DATA BIT 0 >—< \\ 048
405 AO4-30A > R Ne NC = 3>—222 102 B0I- 088 .
409 804 -08A 2B TENABLE 02 E igi AAgi-ol:BB
405 B04- 168 228y + BUFFERED VMA 408 BO4-178B
09A - ENABLE 02 - < :
409 BO4-198 =2 N DATA BIT I > 958 102 B01-08A D
409 804 - 18 B3 - BUS AVAILABLE E ggi :gi:?::
407 Bo4 -298 104y + MEM_ SELD 408 BO4-17A
407 Boa-2in 1By - ENABLE ADDRESSABLE LATCHES ~DATA BIT 2 >=< (058 |0 o _ 038
205 804 -248 JASS + WRITE « 02 209 AO2-05A
188 - 008X 304 A03-158
407 BO4-14A - 408 BO4 -16A e
409 Boa-26a 2283 * WRITE “DATA BIT 3 >=< 038 102 Boi-o03A
+ B02-038
409 Bo4-208 B3 RERD t ggi AO.’:-%?A
405 A04-168 2A%) + BUFFERED 40 408 BO4-15A
+ - 438
-16a 3By Al DATA BIT 4 >—< 7% |02 BOI-07B
14A + A2 209 BO2- 438
-38 22y
8 s N . ana A03 -08B c
-278 > 408 BO4 - 288
154 + A4 —DATA BIT 5 >—< | 434
-3 — >>—e— 102 BOI - 05B
158 + AS 209 BO2 - 43A
- 154 >
16A + A6 304 A03-07A
- 148 408 BO4 - 28A
A7 -
-3 1By * DATA BIT 6 >=—< w048 155 goi-05A
405 Ac4-338 Ay * A8 533 :gi-?s:
405 BO4- (3a ALY hs A9 408 BO4 -25A
+ .-
-138 |8A; AlO DATA BIT 7 >—< > 03A 102 BOI-04A
19A + All 209 BO2-03A
- 12A >
o5 N Al 304 ADO3-04A
- 088 —, 408 B04-268
208\ + AI3
- 10A > - BREAK POINT 254 B
e 208 . A4 >>——— 104 BOI-288B
405 504~ 108 243y +BUFFERED_AlS Ne
-1RQ B '
)}—2'—-402 A04-32A
- RESET 18 -
NN\ -
» 102 BOI-17A
\
NC
; A
S NORMANDALE
MAGNETIC PERIPHERALS INC. | P00 CE0 BRCTE CloNALS st | G 83323370 | |8
ED 5L covonen —
Loc: aza0l | 19333 |wrre 002 st 2 [me 516
4 I A 2 I 1
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3 REVISIONS
nev | eco OCSCRIPTION orrt. Joare enn'o

REVISION STATUS OF SHEETS FILTER CAPAGITORS - Prs@ye Taco vwo TS = Wq'

112{3[4]|5|6{7|8|9]|I0]I1{12]|13]14}15]16|17|18|I9}20 L1 uF
AlA|A[A[A 45V

D Bl|A|B|(B|A|A|A]A 0610 1743 -
0622 2210
1133 2221
1610 2233
1622 2355
1633 2710

. 1655 2733

UNUSED LOGIC ELEMENTS

ELEMENT | LOCATION 3‘,’552}

140LS 1953 1
140LS 0331 3.8.11
141 2453 6
C 141 2920 6.8
200 2931 6,12
200 1909 6.8

> AFBI- BOI-
504 [as] p1-03 28032605 | . .5V
904 [A5] P1-20 28855268 >—] _L2'_153 _L : A2P101

AuF L W01 465 [ad]P1-0v
—— 18 02 m P1-18

BO1- " A2pB1-

A2PB1- BO1- : 3H>44B sy 448 o4, P2-13

B 004 [35] P1-05 ZANTAY -GND S 44A\\44A 902 1| P2-30
904 E P1- 23?}%}———-
902 [n4| P1- zsﬁ—»—%)——-
902 [a4] P1- oe%}o—“ﬁ)—-‘-

e

A2PB1- BO1-

— 902 [a4] P1- zs%}% 5y -5V -
902 [a4] P1-11 H b

IR CE)

A2PB1- BO1-

27A -SEQ PWR
504 [As] P1-02 %}—L NC
. 203 A02-078

orawn | G fagew 12179 NORMANDALE
CHECKED MAGNETIC PERJPHERALS INC. g?ﬁg,{‘f,;s PANEL INTERFACE OFERATIONS c 83323370 E|B

it
eNsveen [ 4 sk A 3/11/79] OB SSrebncorouon - CODE IDENT | CROSS SHEET lncs

APPROVED TYPE+ AJKX LOC: A2BOI | 19333 |*F™ |0l 1or 8 5-17

4 | 3 S 2 1 1 Rer 75121201




1 l 1 ‘
. SN 1
| 140LS -BUFFERED A2 @ 103
10
1953
BO1- -ENABLE P.I.A. +BUFFERED A2
Bt ENABLE, " L B) 105.106.107,108
b 407 BO4-218 SH— ) T 1, . -ENABLE PL.A { AND 2 {?@ 103 ’
‘ 148LS
405 AD4-318 298y, +BUFFERED A2 12 1942 140LS pE Ing
409 B04-29a QTAYS  +READ 0331 ROVR
) 3382 ) | 801-
AN TR DATA BIT 0 322 002 401-048
42 I 209 A02-04B
10 G 304 AD3-178
L_‘.ti 5 408 B04-17B
— SDATA BIT 1 > }/os_A 002 AC1-08R
209 A02-058
304 AO3-16A
- 9 408 BO4-17A
+WRITE -DATA BIT 2 >—<
409 B04-26A 24BNy 938 002 A01-05A
209 A02-05A
304 AO3-158
(3) .
c o S 408 BO4-16A
-DATA BIT 3 >— A
(10) > 038 062 A01-038
G 209 B02-038
‘ 304 A03-14A
408 BO4-15A
+DATA BIT 3 >—< /5\103.108
+DATA BIT 2 >—<
E )103,106
+DATA BIT 1 — OF 103.105
- +DATA BIT O i O
6)103,105
BO1-
3 “DATA BIT 4 NOTB_ 002 A01-438
7 209 BO2-438
10
213; F 11 304 A03-08B
li g 408 BO4-288
B -DATA BIT 5 >=< 08B 005 aoy-a3e
209 B02-43A
304 AO3-07A
. 408 104+ 28A
1577 -DATA BIT 6 >=<  \\O5A 05 A01-04A
oV , 209 A02-04A
oss3l 304 A03-058
— - MG o ' 408 BO4-25A
G . : :
L o DATA BIT 7 >=< 5 O08h 505 010034
12 FR(13) 209 B02-03A
304 AD3-04A
408 B04-268B
+DATA BIT 7 >—<@ 103,108
YDATA BIT 6 pa— _ (7 103,108
+DATA BIT § — '
—(x) 103,107~ .
A +DATA BIT 4 p— {©) 103,101
MAGNETIC PERIPHERALS INC. | BIDIRECTIONAL "GrERATONS c 83323370 | C | A
@ toe DATA BITS 0=7 | '
oL ONORAT! CODE IDENT JCROSS
LOC: A280I 19333 REF NO '02 SHEET 2 |NGE 5-'8
4 I 3 A 2 I 1



4 3 i 1
AZPB1- BO1-
21A\21A \ RO¥ 1 ROW 1
703 [A5]P1-08 —)——
b e 21B{K21B K ROA 2 ROW 2 @ " 1?34
22A{{22A <CROW 3 ROW_3
-07 225
-4 2288228 CROW 4 FON 4 @ . 1304
1o 19A19A SCRON 5 ROW 52N 4
.o 1988198 CCROM 6 ROW 61 s "1);
.22 24B{{24B {{ ROW 7 ROW_7 @ 1044
703 @P1-32 1455:148; ROW 8 ROW 8 v) 104
+5V
f20
DATA BIT O 33 Vee 2
102 {6 o Do PAD
102 @oDATA BIT 1 EZ: patl3
“DATA BIT 2 31 586 .
102 (€ - 02 a3 PAZ
102 @‘DATA BIT 3 30 03 azfe
+DATA BIT 4 2 PIA 6 .
102 (L TR T 2004 o1 PAS
102 — (k) D5 pasL
102 (3) +DATA BIT 6 2Mhe Pac e
102 (uyRATA BIT 7 :g D7 PAT|2
BO1- ——5 4 Cs0
405 A04-134 19Byy *BUFFERED A7 [ 23 % N I
102 @ -BUFFERED A2 22 aeq poof
jop (GYEMABLE P-T.A. 1 AND 2 ~rso PB2 :’;’
sijoues o
B01- AL s 15
01 L PBS[ -
ne ? +HALT + (+ROW 7 39] 041 Pes
104 (A5 .INTERRGPT : 18| CA? b7 ;'71 -IRQ B o6
104 (2) ol cB1 IRQB[ “IRQ A ))09—A 402 AD4-32A
801~ c82 v IRQA > 402 B04-078
NC % J?S
o1-
128, BUFFERED AO
405 A04-168 225 :BUFFERED = _ :ﬁ:’ v 105,106, 107,108
405 A04-16A S0 :
409 B04-08A 13B35 +ENABLE SERABLE 07 (- W 1;25.105.101.103
104 Bo1-284  13A%S, -RESET ~RESET (x) 105,106,107, 108
405 A04-304 11BKS YBUFFERED R/-H +READ + (-anE)J\D 105
: AZPE1- BO1- .
102 5] P1-15 144 5y T4A 5 COLUMN § .
14 TBASNIBANS COLUMN 7 .
31 %)% COLUMN 6
11 18A318Axs COLUMN 5
g 2085\ 20A« COLUMN 4
d 7
26 208332085y COLUMN 3
05 24A3,24AN COLUMN 2
R A
702@”_04 25A ;>25 ; COLUMN 1
NORMANDALE
MAGNETIC PERJPHERALS INC, ROW AND COLUMN OPERATIONS c 83323370 [+ B
@D {vnx b comomun SWITCH DECODE CODE IDENT
LocrazBol| 19333 |wFRe 103 Is"‘“ 3 I"‘“ 5-0
a 3 A 2 | 1



C

a v 2 | 1
ROW 1 1
103 7
103% ROW 2 2
103 (7 ROW 3 127 206LS 801
ROW 4 11 +INTERRUPT .
3 s 124
"1’3 - {Q) RON 5 an 1342 PD——Nc
5
103 @ ROW_6
RON 7 6 Z)103
103 (1
ROW 8 3
103 u X/Y
9 8, '
200 -pP—v ol +HALT + (+ROW 7) ‘J\,@ws
A2PB1-BO1- j-0309 L6 E—lg 0210
703.?1 25 18BAN18B <\ -HALT . pS, 3';A'm +5V
e s .
+5 V Vv
kn
13—
002 A01-254 288y -BREAK POINT ; 141 ‘—27
[—J> 2453
111; 3
. 1 8
703 [A8] P1-25 % 1115 STEP 141 '
703 [A5| P1-30 168557 S5 RUN 2453
. BO1-
v v 2852 a1 260/-HALT 5 29 402 B04-31A
3.9 kit 2 175Ls | -
308\ -ENABLE 82 3
409 B04-198 PC
—_ 1nJp 2953 ke IN—F X7V -PROCESSOR A2PB1- .
] 148Ls 10 Hooo -2 RUN 332855328 53 [ad] P2-01
| 8N 1942 2931
5 z honfs 2
148Ls |4 12)cp 17545
5N 1942 e
13\[g - 2953 K8
703 [A5] P1-13 164y, 164y, - START B "
2p] 190LS
<N 1953
4 T :
, 140Ls |8 “RESET s\ 28A 402 Bo4-388
17A\\ 17A\\ -RESET 5N 1953 103 B01-13A
703 [A5| P1-12 ——=) 203 802-058B
002 AOI-11B —
. INTERRUPT AND PROCESSOR TGPERATIONS c 83323370 [ c | B
MAGNETIC PERJPHERALS INC. RUN 7 HALT 7 RESET
€D {5 B comomprion CODE {DENT | CROSS .
LOC'A2BOI | 19333 |ReFko 104 |[sweer 4,,1"“‘ 5-20

A

2

1.



4 3 * 2 | ]
02 {8 +A2
< > +A1
I ]
103 (v *A0
\54 (X)-=RESET
BOI-
30A -ENABLE ADDRESSABLE LATCHES 3 ~GATE LATCHES
407 BO4-2(A _%/ ENAB L T . AB) 106,107,108
3 148LS +—1 & )
103- (¥ ’25:0 ; (-MRITE) 2N 4942 % 141 2 i oy
103 (AC)—ENABLE 02 2920 Eine
2, Tyc/6IT
11, ofco/eid .
15
S RGTR
552
0831 . .
102 @ +DATA BIT 0 13, re—T— e 3 X, o A2P101- o
5T 200 P 2 34~ 502 [ng] P1-34
ce,s0 F | 9309 13| XY Laa 28 526 i
’ N -
210 X7Y 21%%9 ’ % S0z | P1-26
cs.epf Jio 11 10 . '
3.5 200 . — BIT 15 >> 17 502 P1-17
c4,80 4 9 — 11 XY 0 BIT 7 9 v
v NIO, -
o e 200 -p8, »-2— s02 | P1-09
c3,807 7 9 XY L8 1909 FA B:?;A- Az;.’?:.
N 200 -pd. -FAULTY 33ANN33A 503 | P2-19
C2,8D 4 6 2442 | XY 6 1/0 READYAN 41A\\ 414
) -Do_. hd
= 200 AN 503 [w4] P2-27
2942
c.eo ¥  |Is
S 11 :
coeo I |4
9., 10 -
14
3
2
1 552
1920
15
02 (¢ +DATA BIT 3 3 X7Y . A2P101-
Ga 12 1 200 -p2,. -2 33 502 [a] P1-33
" 0308 X7Y 0
200 -p2. =23 25 502 | P1-25
X7 1909
10 200 -pdre -BIT 14 356 502 | pi-16
0309 X/Y
9 3] 200 -p4 BITE 58 502 | P1-a
7 xX/Y o 1909 SEEK ERROR BO1- A2PB1-
9] 200 -pl. - Sy34ANSI4A go3 | pa.20
6 2931 | XY Lo CLOCK \\338 \\ 338
200 -p- - P=="5)=== 503 (4] P2-2
2442 o
5
(4
MAGNETIC PERJPHERALS INC. | DECODER AND LED DRIVERS ety c 83323370 | ¢ | A
s PART | :
CONTICL DABA CONORATION m
Lociazeor | 19333 [wFee 105 ]‘?'“’ 5 |fmes 5-21
4 3 4 2 | 1




4 v 2 I 1
105 (38 <GATE_LATCHES NTETS
102 <a> 3 o .
103 (w AL 2}, 7ty
103 (VA0 i? stcorsiol
103@ -RESET 15
9 RGTR
552
2431 :
+ DATA BIT 2 13 X/Y A2P101- .
102 (€ —{c7.80 f 1 |12 Y 200 -p19 -22 32— 502 A4 P1-32
9,17 0809 v; £
c6,80 1" 11 z’éoy 10, 210 324 500 | py2g
5,16 24 .
r X/Y . | 2409
05,801: 10 8 .
NG 3 200 -pe. BIT 13 M1 502 | p1-1s
i % 9 0809 X7Y -
——']9 2 9 200 -p8. -BIT S T 502 | P1-7
c3,8D4 7 1 X7y 2409 BO1- A2PB1- .
228 22%32 h2, — :SELECTED \35A 8354 5oz | pp.y
c2 6 .
< ;:D-l- 1Y 500 -AO READ 4358 vy 358 503 [ P2-4
+ {2931
c,80F |5
9,11
c080 F |4
5,10
14
3
2
1 52
= 0820
+DATA BIT 3 13 X7¥ . A2P101-
102 {0 ’ 93
O L3 5] 200 - p&, 2 S>3 502 [na] P1-31
" 0809 X7¥ " w
5 200 P8, -2 23 502 | p1-23
o X7Y 2409
13 200 -pl2. - 81112 14 502 | P1-14
9 o500 R oA O BIT 4 :
1 N12, hd N R
200 -pl5 >~ 502 | P1-6
7 X7Y ] 2409 PROTECT BOI- ‘A2PBI-
200 M, -WRITE PROTECT 5y 36438360 5ox | py.pp
‘ 6 2442 X/¥ ADDRESS_ERROR s 36B:x 368
5 200 -pSe - 3855368 503 [a4] P2-5
2442
15
|4

MAGNETIC PERJPHERALS INC.

[} Pt

TR DATA COMORATION

DECODER AND LED DRIVERS
PART 2

LOC:A2B!

NORMANDALE
OPERATIONS

83323370

c

A

["CODEIDENT | cross
19333 |rerno

106 [sweer 6 [mor 5-22

7'y

2 |

1



105 (ap - GATE LATCNE§ o C8/Co

102 @ + A2 3 T
103w ALY 2], 7$cI/617]
+A0 |* ofcoretol
103 = (V) , ofco/sto
103<x> .~ RESET 15
1 ReIR
5
. - 2420 :
+DATA BIT 4 13 1 X/Y A2P101-
102 (L }— c7,80 F 1 |12 24
= + . 200 -p — 2 330 502 4] P1-30
C6,8D 1l .212 '
9,16 ¥ 1 200 -2 2 322 502 | pre22
3 55T 10 X/Y 2409 :
51 3 200 P BIT 1 3313 502 | prets
0809 X7Y .
C4,8D 9 5
4.0 + 3] 200 -pd . BITS 5 55 | pies
- , X7Y 2409 801- A2PB1-
NE 13 200 -pl3 =READYSNITANS 3TA. 503 | p2-23
c'z 55T 6 2942 XY
cz00} U 200 -p2. :DATA ERRORN3TBNS 378 503 [ia] p2-6
.
aRTT Y 2442
9,11 .
cosd J  |a \
9, 10
14
3
2
] 552
3 1320
+ DATA BITS : X7Y A2P101- :
102 (K 139 5
(© . 12 1 200 -p1G -2 SH>22 502 [aa] P1-29
1309 X7y
213
n 11 200 -p% 2 321 502 | P1-21
10 X7Y 2909 :
9 200 -pee : BIT10 NN 12 gnp | p1e12
1309 X7Y
2 91 200 -pBe BIT2 S 4 502 | P14
7 X7Y 2909 : BO1- A2PB1-
200 p8 zON CYLINDERV 38AwS 38A 503 | pp.q
2942 X7Y
6 1] 500 A0, FLAGS 388y 388 503 [i7]pa-7
2942 '
5
14
NORMANDALE
MAGNETIC PERIPHERALS INC. | DECODER AND LED DRIVERS OPERATIONS c 83323370 |c | A
€D N comonen PART 3 AT
o ) o L . . o  Locia2s0i | 19333 f;?s,fo 107 sHeer 7 |nc: 5'23A

O 1 3 ) 2 T 1




P R 2 | 1
105 (a8) ;‘Z“;E LATCHES Mnrcercs
102 B 3%
103 (w + Al 2l 71c7/617
103 + AO H, €0/6G10|
103 (X -RESET 15 0=
RGTR
552
. 1331
+DATA BIT 6 13 ] X/Y A2P101-
102 (J)- g?l.;ao-} [ L4 5 200 -pS . .26 5528 soz@m-zs
L " 1309 X/Y ’ a
C6,80 4 5| p00 -N6 . -2 D22 502 | p1-20
9,16 > 20 .
l X7Y 2909
Cc5,804 10 13 12, -8l 1
9.3 ] iggs i X7Y = »” 1'» soz[Fr-m
¢ C4|.:Dj- 9 13| 200 K12 .BIT 1 3 502 P1.3
3, X7Y 2909 B01- A2PB1-
c3.80f |7 13 500 N2 -BUSYNN32A NV 328 503 [ pp.gg
9,13 . 2442 X7Y R
€2,80 3200 P, HRITES34535348_ 503 (i3] p2-3
9,12
2931
c,e0F s .
9,11
co80 - |4
9, 10
14
3
2
T 552
1931
15 , ‘
+DATA BIT 7 X7¥ . A2P101-
102 @ 13 12 7
1 2 -2 27
200 -p2 . I>-=— 502 [a4]P1-27
7
" 1309 I, is
200 Pl =2 D1 502 | p1-19
" X7Y 2909 »
3| 200 P4 =817 § 19 502 | P1-10
. 1309 R TA :
. 3 200 -ph =817 0 H>—2— 502 | P1-2
; o 7Y 2909 BO1- A2PB1-
200 P =UNIT RUN \\40A N 40A_ 503 [xa] P2-26
2942 .
6
. S
' 4

MAGNETIC PERJPHERALS INC.
"

€D ST Vs covomon

DECODER AND LED DRIVERS
PART 4

LOC: A2BOI

NORMANDALE
OPERATIONS

e pmssm——
CODE IDENT

c 83323370 [ c [ A

REF NG 108 l SHEET g Jna: 5-24 .

A

2 |

1



4

v

|

1

REVISION STATUS OF SHEETS

6

7

8

9

10

12

13

14

15

17

20

o|lw|>»

o>
>ipi>|lw
O{m | > |
o I>|lm

A
B
B

A
A
A

A
A
A

A
A
A

NOTE:

& PINS 9 8 12 OF189LS AT 0442 ARE UNUSED

ONLY ON AJHX REV E & BLW

UNUSED RESISTOR PACKS

LOCATION

PIN(S)

0831
3020

3.6.7.8
2,7,8
6,7.8
3,6,8

3,4,6,7
2,7.8

UNUSED LOGIC ELEMENTS

ELEMENT

LOCATION

OUTPUT
PINS

146LS

146
189LS

6031

2,10
6,8,10,12
9,12

REVISIONS

REV ECO.

DESCRIPTION DRFT.

oATE |eHx'D

PE23000

RELEASE

CHANGE DUAL CHANNEL BUSY

ce

5+3-808

A
B |PES4237
C

PES4245A

CHANGE CARD TEST POINT

5-21-90]

||Hl—<

5V

AD2- A2PB2-

Sp-0645% 068 60 [x3] P1-17
»-068%% 068602 [a3] P1-34

FILTER

CAPACITORS

1 uf

+5 VvV

-5V

0818
0933
0934
0954
1318
1934
2432
2543
2554
3032

3156
3519
3734
3745
4123
4234
4810
6119
6332
2054

1434 .
2534
3123
3134
3145
4312
4318
4328

DRAWN

G £agud

12 8.7

CHECKED

ENGINEER

Walkrods

Ya/r

APPROVED

MAGNETIC PERIPHERALS INC.

B (ST Bk comonmron

I/0 CONTROL
DIAGRAMS

TYPE! AJHX

LOC:A2A/B02

NORMANDALE

OPERATIONS

83323370

C

CODE IDENT

19333

CROSS SWEET PAG
REF N0 201 1 or9

5-25

A

2

1 reF 75121202



| 3 ¢ .2 i . 1
rob : _ -RCVR ENABLE /oy oo
204 802-408 24As +ENABLE RECEIVERS 3| 116 he - e ___i(,, oy
1042 — .
A2P202- [RP-2920 ] I-I I % % BAPE
16 +SEEK_ERROR/BUS IN BIT 6 2 00 ) h PO T U B02- A2PB2-
TR _SEEK_ERROR/BUS IN BIT 6 TV ] 1 p 3 *SEEK ERR/BUS INBIT 6 5512833 128 o5 [a3) P1-28
15 +FAULT/BUS IN BIT 7 YENVWEEET! L@zoslzm
Ty FAULT/BUS IN BIT 7 v +FAULT/BUS IN BIT 7 :
285 g 3 —w—i® NJ Sp12A%5 124 602 [a3] P1-11
— 1" INDEX 203,204
[RP 2520 100} FX) 204 .
18\ +INDEX 7l 4700 4 5 13 +ON CYL/BUS IN BIT 2
33 ~INDEX ol < 141}] \)m»ﬁ- 602 [A3] P1-26
17 +ON CYL/BUS IN BIT 2 WP Tz — m 203,204 -
42 g ON _CYL/BUS IN BIT 2 NI oy i_ "} 5V )
—— s s s quszo,&
[RP.24201 4 L] ‘P ] 470n =
19 +UNIT READY/BUS IN BIT 3 2l 470 0 |4 ] Tl 2T T .
2al 2 UNIT READY/BUS IN BIT 3 T T3 2] o4s |3 +UNIT READY/BUS IN BIT 3 - \\ 14Aa 14A
20 3( +ADDRESS MARK FOUNO/BUS IN BIT O gl “" 7 7 ] L®2°3 /204 I—— 602 @P1-09
4 -ADDRESS MARK FOUND/BUS IN BIT 0 I 2120 |5 +AM_FOUND/BUS IN BIT O .
5K OUND/BUS 1 5 o 16 5 » ))-t‘ SI58. 602 [a3) P1-25
- y 9 0. -
5 ya_ 2008 e S 1 +SECTOR MARK /o @42033 306 BO3-438
- RP- 2020 &)
25\ +SECTOR MARK 10 kA 7l 4700 g 15 13 +BUSY/GND ';3%-
50 ; -SECTOR MARK s g 14 P>=E—NC
46 — BUSY/GND VAT b 208
21 5; + BUSY/GND 4 i3 5V ———— = T
AZP201% . 2108 - = 1t f—+5V
03 -WRITE_PROTECT/SPARE —— - '
D3y +5 v M- - I$ $ 3 sRP-6020 A1\
08 +WRITE_PROTECT/SPARE L o | 37335"_}1 ,_“_1 55 .5 3 er0n) t02
- —w o1 | TR +WRT PROT/SPARE ]
A2P203- A I3 2 54 53298 e
02 +SERVO_CLOCK VT ] . L@ 208"
- = 1 09 5 S
14 §< SERVO CLOCK 5 it 3 +SERVD_CLOCK S>3TA_ 205 B03-298
- - 9
. — 11 +READ K 424
[RP 5420 10 CLOCK 305 B803-268
, T .
05y +READ_CLOCK 7l 4709 |g 13 READ DATA/INTERRUPT |\ 428
PREK -READ_CLOCK st g 14 % NC
03 +READ_DATAZINTERRUPT IENAEE Tz 205,208
1s§@ "READ DATA/INTERRUPT A AN
7 ANA—}
[____tv_eu 2fsfs ————
| RP-53203 L | lﬂ $ SRP-5920 _:
| 56 < | <9< 56 N ————— — -
) 1] | | l } () +5Yy
—_ T [ | :
{ m plapl ls 5. s sRP- 4220[&
: = = [Rp-5220) 4 s 33 4700
22 +SELECTED/MODULE ADDRESS ol 470 01 1, 1 Ls_"s_'" > BO2-
09 (£ _SELECTED/MODULE ADDRESS N 2] 949 I3 +SELECTED/MOD ADDRESSED 324 ¢
10 << +SEEK_END LRV 7] 4020 L@zos a2
23 ¢ -SEEK END sl T Ig 5 5 +SEEK END 3y 498 04 A02-178
A S 71 )
Fo E " 205y o 404 A04-138
13 +SECTOR * . (+SEIZED) 71 470 0 g 15 +SECTOR » (-SEIZED) o 3>-268 ¢
26 ~SECTOR o (-SEIZED) 5, " Is T 14 13 L.
12 +INDEX/RESERVED tH 2 : £x)204 50
24% - INDEX/RESERVED a3 e +INDEX/RESERVED 5>388 e .
NOTE: el efr sle === oY 204 '
ul il et
AN AdHX REYV E B BLW 39 kaL, | R-a120¢ % 3 ‘flllzi $ 3 3hP-5320 ;
BV AS SHOW 3 j
L ! MAGNETIC PERIPHERALS INC. |  INPUT RECEIVERS "CrERATIONS c 83323370 | ¢ | B
R J:(l_' p— E:(-I; _____ 4 @D (5w i coromron cooeoeRT choss
= L0C: A2a/B02 | 19333 |reFwo 202 . fsMeeT 2 . |PaE 5-26
] 3 A 2 | 1




/7 e
4 1 3 v 2 | 1
Agozzgé SEQ PWR GND e
- -SEQ PWR PICK 4
NC 078k . 1 \>%
101 B01-27A 2B | —
+5 vV
b
202 (3 >—=+FAULT/BUS IN BIT 7 2loa0 vee ool33 +DATA BIT O W) 204,205,209
202 >—< +SEEK_ERROR/BUS IN BIT 6 3oy o ) DATABITI 5y 4. 205,206
e >——< -OPEN CABLE 4paz 023l *DATA BIT 2 R) 204,205,209
TAG GATE IN 5 30 “DATA BIT 3 +205,
206 O* * PA3 3 s .
202 >—< UNIT READY/BUS IN BIT 3 6lops 348462 oal2e ToaiA BIT 4O 72030302620209
202 T)>—< +ON CYL/BUS IN BIT 2 Tloas  pa osh28 +DATA BIT § ‘® 404, 265 209
206 (BE 2——=< +BUS IN BIT 5 Bl Moz el *DATA BIT 6 v) 204,205,209
8020, O >——< +AM_FOUND/BUS IN BIT O ] o728 +DATA BIT 7 O 803 ASPE2-
405 ADa-138 2By +BUFFERED A7 2250 PaOP2 +BUS OUT BIT O 25 2%)?&)\2” 502 [z3]P1-02
405 A04-318 3% +BUFFERED A2 24051 PR 207,208
407 804-218 25888 _ENABLE PIA 182 PN pool 12 L +8US OUT BIT 1 $208 35,208 .20
405 A04-168 LA SS +BUFFERED AO 35 Rs1 pa32 L®207 208 :
405 A04-16A TASS +BUFFERED A1 36 oo Ny +BUS OUT BIT 2 S8y 204 .03
409 B04-08A 044 e *E:é‘gg g2 25 NABLE pes 12 . s0S oUT 81T 3 L@zo7 208 .
104 BO1-28A : 34NRESET PB6 u HH198 3, 19 -21
405 AQ4-30A 948 +BUFFERED R/-W 25 /ARTTE pp7 L L.207
Nc 078 Q 40004 TRGAL38 ' +BUS OUT BIT 4 Sp19A 35 194 04
N84 @ 39ca2 tRas |37 207
T S 18r81 +BUS OUT BIT & SH188 51608 22
zse> c T_.
NC-S25 1682 vy +0US OUT BIT (a) 207, 208 104 5 104 .08
‘ Lo
-__l.— +BUS OUT BIT 7 201,205

-IRQ4

\N\278B

+BUFFERED A7 NC

AF,
+BUFFERED A2 O 204,205

@ 204,205,209

-ENABLE P1A 1 & 2

; +BUFFERED AOQ @ " 2334 205
+BUFFERED A1 . 204.205
’ENAB;§5§ AL) 204,205,207
= @ 204,205
+BUFFERED R/-W

@ 204,205

178,178 602 [A3) P1-23

MAGN[TIC PERIPHERALS INC.
BD {30 B comomwn

NORMANDALE
OFERATIONS

PIA DATA AND BUS CONTROL

C

83323370 c

A

CODE IDENT
LOC+ A2A/BO2

N 203 Isnm 3 Im: 5-27

7y

2 | 1



4 ! 2 | 1
+DATA BIT 7
2233@/\ —\_+DATA BIT 6
203 (0 +DATA BIT 5
+DATA BIT &
2;335 @ +DATA BIT 3 ‘
. +DATA BIT 2
2§g3P ®+DATA BIT |
+DATA BIT O
203 (N>
+5 V
20 N
>—<
202@ +FAULT/BUS IN BIT T 2 PAD vee Do 33
202 ( &) >—<+SEEK ERROR/BUS IN BIT 6 E] g o1l32
= +BUS IN BIT 5 4 31
206 (BE PA2  ggg D2
206 (P T—= + BUS IN BIT 4 5] oas 0330
20200 >——<+UNIT _READY/BUS IN BIT 3 6] o 5842 022 )
>—<+0N CYL/BUS IN BIT 2 7 PIA 28
.
2§2286@ + BUS IN BIT 1 8 ::Z No. 4 ! P
202 >——< +AM FOUND/BUS IN BIT @ Spar o7)28 BO2-
203 (AF +BUFFERED A7 22| .o Paoll0 SUNIT SEL 20 S\ 34h o *
{ : S
5% 230 rroe rinsas PR il T O e
407 BO4-20A > . ts2 pa2l12 N
203, (ao)—*BUEFERED A0 T pp3l13 TUNIT SEL 23 1 i »
+BUFFERED A1 36 14 ’ . H-354
PB4
203@ vENABLE_@2 25|70 Bals- sl ) .ls +MUX_INTERFACE Ne
203 (AT ENABLE 85 146Ls : (rs) :
203 (AMy—— s 34NpeseT Pa615 6031 M358 ¢
802" 203 (M +BUFFERED R/- i(‘) R/FRITE Pa7 ;Z () R
cA1 IRQA - > 206 AD2-15A
c:;g fz o2 TR 3; -OPEN_ CABLE N EGETTHvS
S c L. AD2-
Ne- CB1  vgs B +UNIT SELECT- D o\ 434
| : - > NC
B02-
= -IRQ6 3N 2TA oo )
1 i -
| J 3N 4460s]4 +ENABLE RECEIVERS 498 206 A02-168
6031 7L 202 A02-24a
-ENABLE RECEIVERS = .
1A nc
-ENABLE PIA 3 & 4 7
; {Bs) 205.209
]
L] 60
15
L MUX
) 28292%5 BO2- A2PB2
: + SECTOR e (- SEIZED) 2 == B - -
4 +SECTOR 1A\ 1A
204 0% + SECTOR MARK 3 , P2 602 i3] P1-12
204 %), INDEX 7 RESERVED s> L@ 205t 311 803-174
204 @204 —_+ INDEX AN z ———— 404 AD4-19
10 l 118, 118
n cl) | o +INDEX D—4>—— 602 [A3) P1-29
4 L@ 205 $——— 306 BO3-18A
13 '0 12 404 AD4-18A
NORMANDALE
MAGNETIC PERIPHERALS INC, | PIA DATA AND RECEIVER ENABLE [\omianon c 83323370 | ¢ | B
&P S5 covomwen CODE IOENT JCROSS
LoC: A2A/B02 | 19333 [rervo 204 ls"m 4 4.}"“ 5-28
4 i A 2 | 1




TN

N
4 | 3 v 2 l 1
+ DATA BIT 7 '
22;@ O +DATA BIT 6
203 (3 Y/ +DATA BIT 5
+DATA BIT 4
T
zgg"’ s O + DATA BIT 3
203 @ + DATA BIT 2
203@ +DATA BIT |
203 @:DATA BIT O
+5 Vv
Tzo
=< +INDEX 2 vee 33
M PAO 00
2234 \>—<_+SECTOR 3 ot 01132 ,
202(J O>——< +SELECTED/MOD_ADDRESSED 4 no X
202 T\>—< +HRT PROT 5| oas 586 ils0
202 (1 >——<_+READ DATA/INTERRUPT 6] pag 5;:2 0al22
202 O +SE§K E:g ; pPAS NO.3 DS ;3
202{F T —9] Phe 4 P BO2- A2PB2
PAT o7 - -
BUS OUT BIT 8 A\ 174
203 (AF +BUFFERED A7 224 cso T A - + MHITASHTA 602 (3] P1-06
' 24| oo pa1 +BUS OUT BIT § 208
204 (83 -ENABLE PIA 3 & 4 230 t55 pa2l12 +BUS OUT BIT 10 1. $>-16835,168_ 24
203 @ +BUFFERED AD 3s| o) . [ 203
203 (AR +BUFFERED A1 36| pso pealt +TAG 1/20 33164355 164 07
203 @ +ENABLE 92 25/ ENABLE PESHS +TAG 2/21 20
203 (aM -RESET 34N peseT - PBES 1TAG 3/22 - 228y 228 -18
+BUFFERED R/-W 2] o 17 +READ/WRITE_ENABLE
0
A02-7203(AN 39 R/WRITE PB7 38 RS 208 22 \x 224
TS 0] C' Traa -y ' Ty o 2 o1
NC > cA2 TRQB L.zoa
218\ 218
— 1e o ves 082 19 N A2 602 3] P1-19
7 no 228y 146LS {ca) 208
203 () +BUFFERED A2 mle\_s 8 IR 6031 38R e
6031 b L. 207 pga.
\) 438 NG
BO2-
+ENABLE TRANSMITTERS N 404 507 ag2.158
A02-
-ENABLE_TRANSMITTERS \\ 41A
NC
77
MAGNETIC PERIPHERALS INC. | PIA DATA AND TRANSMITTER TOPERATIONS c 83323370 [ ¢ | ¢
Gsi;r;('ﬁnmoc ENABLE COpE IDENT cngss
LOC:A2A/BO2 | 19333 [REFN0 205 [seer5  feace 5-29
4 I 3 A 2 o 1




4 | 3 2 ] 1
TRANSMITTER ENABLE
207 (GM) b v
UNIT_SELECTED 23
204{AT d A -
+UNIT SEL 23/TAG GATE IN 2r201
-UNIT SEL 23/TAG GATE IN__ ¢
204(R3 +UNIT SELECTED 22 [ +UNIT SEL 22/8US IN BIT 5 ( 06
< > -UNIT SEL 22/BUS IN BI ol
r - TH
o T o gy
F RP-0831 |
—— TEEL (3317 A
202 (@R -RCVR_ENABLE 5 [RP70920, 15 1031 I..)_’ _____ J BO2-
(BR— # = maf X7Y |13_J5 ]2 [8 TTAG GATE IN $H-30A ¢
5 " Is s 0 (8D) 203 A2PB2-
VAL ol) E _+BUS IN BIT S = 3»13;&;) 13460, (73] P1-10
4700 ] | 3 . L.zo 1204
— BUS IN BIT 4 138\ 138
iRP-Tizo 5 l 2] F & 0»—)}—-—502 p3]pi-27 |,
3 [RP- 14 7 . : L'z 4 . !
2| l l 5] s +BUS IN BIT 1 3154 >I5A 602 [i3] P1-08 |
. 5 . . . .
. s s | : C@u
1 ' “ ; L
204 (AR +UNIT SELECTED 2 . A -5V . A2P202- :
(R— T2] 176a |13 4700 +UNIT SEL 21/BUS IN BIT 4 .\\ 49
3| 1520 [12 -UNIT SEL 21/BUS IN BIT 4 ¢ 24
200 (%) +UNIT_SELECTED 20 5 : 1
Ls]- 8 +UNIT SEL 20/BUS IN BIT 1 N\ 48
4 9 -UNIT SEL 20/BUS IN BIT 1 . (K 23
m N L4
l al’FP-_la'Eo_;m '
-5v NS (R +5V
AR ||
- 14700 |
1612 | [RP=203T] == ' :
A AW Lt LN ey . ' '
e Tz A . : .
_%_- 820 oA 3 wn—y +2nll162¢ - +READ/WRITE DATA . ,
A02- o = 820 (4700 | S5nfg Fl2 — BJ) 208 -
204 B02-408 1SB.Y) +ENABLE RECEIVERS - 6 Fo 2131 : K
Lalz
. v LEN 2
E’f..zos'w —= "' F12 -2 -OPEN cngu»: @H 203
NG ] )
——t £
o8 T
-5V
\
AO2- . ©
i 218 +WRITE DATA 1 A2P203-
306 B03-308 ——)> 2] 76a L2 +WRITE_DATA e /+READ/WRITE DATA 3»-20
21A5 +HRITE GATE 3 12 _WRITE DATA e /-READ/WRITE DATA (; 08
306 B03-288 £lAy
7 +OPEN_CABLE/SEL_HOLD 5| %% / .
204 (a0 A2P202
x T 8 +OPEN CABLE/SEL HOLD __ \\_39
: 4 -
208 Bo2-364 A3y +MUX_INTERFACE_ 1] o h2 S OPEN_CABLE/SEL_HOLD §$ 14
: . 1042 lll
-5V
NOTE: +MUX_INTERFACE OBC 206,207,208
A AJHX REVE 8 BLW 3.9k .
AJHX REVF 8ABY AS SHOWN
Al
MAGNETIC PERIPHERALS INC, | OUTPUT TRANSMITTERS NORMANDALE c s33z33m0 | ¢ | B
@D L3 s comonaron - TR
CODE IDENT | Ci S v
LoCt A2A/B02 | 19333 |ReFno 206 Isnm 6.. Im:,s-so
4 | 3 ZN 2 I 1 X



a | 3 v 2 | 1
45V
+MUX INTERFACE 2 x=v]l
20686 +READ/WRITE _ENABLE 14| gg 23542
205 (88)- . G $1 kn
MUX
508LS 10
D US OUT BIT 7 2653 2
203 ()8 T i 3 1
306 aos-zas& +HRITE GATE 5|2 7 1 AZP202
209 @ +BUS OUT BIT O ], 2 +BUS OUT BIT 1 530
1 3 -BUS OUT BIT 1 Kos
203 (AD)_*BUS OUT BIT & 3t 5 >
A02. 12| 6]s +BUS OUT BIT O 29
| 305 B03-258 Ay —REA0 BATE_ 1 & 4 -BUS_OUT BIT 0 5;:?.
. 203 (¥ — 1 75]°
3 =
208 O +BIT 2
- 2
AQ2- 14 A
305 B03-194 394Ny +BYTE CLOCK 3| S08Ls
c 203 (i) _ENABLE 82 N roa.
O 5
: 7 *BYTE CLOCK sy 388 103 404.084
: 1 10
13
203 (A8 +BUS OUT BIT 4 12
" o537 (AR)y—*BUS _OUT BIT 3 11 la ST x7v A2P202-
10 silﬂl’* 8 +BUS OUT BIT 2 W 31
EE 7] = © -BUS OUT BIT 2 $os
—’ ' 1} : 7
= ” 2le X/Y
. r2.3-|13 +BUS 0UT BIT 3 332
¢ 3} [ 12 -BUS OUT BIT 3 Kor
= 2 F2,.3-
St +ADDRESS MARK GATE sosLs
306 B03-318-2205) j 5253 .
5 7 ’
L]
B 1
BUS QUT BIT 2
203 (2 : 13 +BUS OUT BIT 8 W34
12 BUS 0UT BIT & /):
11 ] - ) 09
203 (A0 +BUS OUT BIT & 10 +BUS OUT BIT 4 33
5V t -BUS OUT BIT 4 g o8
1353 :
Ao2- 1 kA ; 1 +TIE HIGH ) 208
; g ENABLE TRANSMITTERS
205 B02-40A 1583y YENABLE TRANSMITTERS g = TR + B0 58
4| 143 Peog—e3N 0453
Y 1053 1IN
12¢
2 s B +ENABLE TRANSMITTERS /o 20g
+ENABLE TRANSMITIERS =/ (G} 20
N 1053
9 1
10 6
12 143 NORMANDALE
13 MAGNETIC PERIPHERALS INC. | BUS OUT MULTIPLEXERS CFEMATIONS c 83323370 claA
0453 €D L oo AND TRANSMITTERS, PART |  M——
: LOC: A2A/802 e 207 ]sum 7. Im: 5-3].:
4 ] 3 A 2 I 1 ~




: a I 3 v 2 , | 1

-ENABLE TRANSMITTER

207 (BP
+
206 Dac MUX INTERFACE 1o NGT . +BIT 23'@207
5% - ’ +READ DATA Az '
L MUX 3>248_ 305 BO3-278
= ] 189LS[
2642 3
203 (3 +BUS OUT BIT 2 —h 7 | °
203 20).+BUS OUT 81T 5 3],
203 (A€ O +BUS OUT BIT 7 sh ;
O +BUS OUT BIT O 6 A2P202-
03 X 0,
2;3 o OOEUS 0UT BIT 6 nf; . — +8US OUT BIT 7 3y-36
zoso (7)8us U BT 1 10f mil = -BUS QUT BIT 7 1
202 (F “READ DATA/INTERRUPT 14} :
RS ~—\*READ/ARITE DATA 13, 12 g ’ggz gﬂ: B': £ 535
- BIT 6 10
207 (o7 +TIE HIGH ——
2070 57)ENABLE TRANSMITTERS ‘ 10
+BUS OUT BIT 8 5 .
W 764 .
205 v 4709 o V% s : +BUS OUT BIT 8/SPARE \y 37
P 1 4] 4400 |2 -BUS OUT BIT 8/SPARE (> 12
205 (A% +BUS OUT BIT 9 1 /
2| 13 +BUS OUT BIT 9/SPARE R
)EE 12 - -BUS_OUT BIT_9/SPARE K13
ln
5V
' ) 0 10
+TAG 1/2 5
Az
2050* 1o e +TAG 1/TAG 20 W\ 26
4 4 a0 |2 -TAG 1/TAG 20 (&)
204 (AW +UNIT SELECT » (SELECT HOLD) » TAG GATE 1 ”
JUE) 13 - +UNIT SELECT/SEL HOLD/TAG GATE $H-41
3 12 “UNIT_SEL/SEL HOLD/TAG GATE 22
111
.5 v
10
+TAG_2/2) 5
205 (BA)- r RGN A +TAG 2/TAG 2! w27
) O] RV I “TAG_2/TAG 21 <§ 02
205 (GA +TAG 3/22 1 -
1= 13 +TAG_3/TAG 22 W28
— " Z 03
s 12 TAG 3/TAG 2 S
111
5V
10 : )
+BUS OUT BIT 10/SPARE 5 A2P201- -
A
205 AY I A +BUS OUT BIT 10/SPARE \
202 " 4| 4909 |9 -BUS OUT BIT_10/SPARE §> 0s
- 418 +HRITE CLOCK 1 S A2P203-
305 A03-324-255) 2 13 +WRITE_CLOCK N 19
3 12 -MRITE_CLOCK {08
ln
5V
MAGNETIC PERJPHERALS INC. | BUS OUT MULTIPLEXER TOrRATIONS. c 83323370 [ C | A
@D 12T oo AND TRANSMITTERS, PART 2

YR YT
CODE IDENT

Loc:A2A/B02 | 19333 [nerwo 208 [swer 8 .]"“.:5.-.32

4 1 3 r 2 N 1




203 @ -ENABLE P1A 142

203@

+ADDRESS 2

140LS

3831

]

<l

204 (BS

-ENABLE P1A 384

140LS
3831

&
-
N

10n 3834 140Ls p12

BO2-

418 +READ
409 BO4-29A ——) - -

+DATA BIT O

3831

(3) 3

203 O

+DATA BIT 1

:DATA BIT 0 >=< 048

AD2-

(6)

2°3<:> >—<

203( R

+DATA BIT 2

(10)

+DATA BIT 3

Tjninjm

(13)

203@

B02-
409 Bo4-26A 2245 <NAITE

+DATA BIT 4

3
ORVR
934
3842

(6)
(10)
(13)

Mnininin

-DATA BIT 1 >—<

002 AD1-04B
102 BO1-088B
304 A03-178B
408 BO4-17B

=

-DATA BIT 2 >—< \ 05A

002 A01-058B.
102 BO1-08A
304 A03-16A
408 BO4-17A

¥
-

-DATA BIT 3 >—< 038

002 AD1-05A
102 BO1-03B
304 AO3-158
408 BD4-16A

AR

B02-

3) :

+DATA BIT 5

-DATA BIT 4 >_<A\ 438

002 A01-03B
102 B801-03A
304 AD3-14A
408 BO4-15A

1

802-

(6)

+DATA BIT 6

(10)

+DATA BIT 7

el bl el il

(13)

(3)

{6)
(10)
(13)

Bl R

4
7
9
2

-

-

-DATA BIT 5 >—<

002 A01-438B
102 BO1-078
304 A03-08B
408 B04-28B

002 A01-43A

-DATA BIT 6 >—=< 0

102 B01-058B
304 A03-07A
408 BO4-28A

N
Ih
>

AD2-

-DATA BIT 7>—< «

002 AD1-04A
102 BO1-05A
304 AD3-058B
408 B04-25A

NA
rrf

802-
002 A01-03A

102 BO1-04A
304 AO3-04A
408 BO4-268B

¥

@D Lo B comomron

MAGNETIC PERJPHERALS INC.

BIDIRECTIONAL DATA BITS

LOC: A2A/B0O2

NORMANDALE
OPERATIONS

c 83323370 cCl|lA

TN T T TTTe
CODE IDENT

19333

A

joise 209 ]sus:v 9 [ﬂc:5-33/34|

1






a ] ' 3 v 2 | 1

N REVISIONS
. nsv] £co. DESCRIPTION orrt. Joare [enxd
UNUSED RESISTOR PACKS A__[PE23000 | RELEASE
REVISION STATUS OF SHEETS. LOCATION PINGS) B [PES4243 | ADD INVERTERS chiTz-m
el7|8l9ofojn{12{13]14]15 16|17 181920 2031 2.3.4 ‘
Alalajalala 3042 2,3,6
AJALA A A A UNUSED LOGIC ELEMENTS
P
ELEMENT | LOCATION 3‘.’5(‘5
140LS 1553 6
140LS 4909 8.11
208LS 2609 8
148LS 3209 1
148LS 5831 4
2285 2620 8
228S 6631 6
146LS 5842 6 -
BO3-
44A +5 V 5 v FILTER CAPACITORS
448 . 6952
aamgy I, [ o2, L
+20% .1 uF . s v
1.3V L 0114 o157
A03- oo = BO3- A2PB3- 0310 4243
06A - 24B\\ 24B 1408 4309
) * o p2-
068K _ = ’;’ 368K 368 007 ) 2_?; 1419 4320
39A;> [ S 3735} 378 14 1810 4731
3988, 4 388<S_388 15 2042 5309
BO3: 408 40B 17 2453 5244
OGAE: | : ;E;D zu;;;; 24A 18 2509 5321
068 . 25A 25A .19 2523 5331
23A§ _ . E; 264¢<K 26A 20 2533 6131
239% 27A{ 27A 21 3153 6521
? ;ﬁgg =nA e 3144 6hbh
29a¢ 29A < 3519 6932
L ETHET " 3734
22058, 208 -24
K 31A;: 314 .25
] 3248 32A 26
33A<{ 33A
p—H)SSBNN SO0 -2
S 34A;: 34A _2;
K 35A;: 35A -29
) 36A¢< _36A 30
37A{ 37A .
— -31
38A¢ 38A
p—PpSaa%S S68. -32
S 40A S 40A 34
) :39A; 39A 33
398 ? 398 '
D> 602 [A3] P2-16 .
AQ3-
ozA; 5V . 5V
oze T 0318 l
6.8 uf 0327
FT $20% .1 uf
LR L
onawN | (D iame |13 71
CHECKED MAGNETIC PERJPHERALS INC. gFA%%Xh:JRITE CONTROL TOPERATIONS. c 83323370 cl| B,
ENGINEER KUM Vin/rg| &P ST Eucoromen CODE IDENT | CROSS SHEET PAGE
approveo| TYPE! BJIX LOC:A2A/B03| 19333 [FEFN 301 lorll| 5-35

4 ' | 3 A 2 ] 4 REF 75121203




*5.V 1310
$100 kN
] 5V
1 ?Jf 2 | 0908
1009 o knl Eoaos
:E 1 uf - AO3-~
= | O - +1u _ 198
A2PB3-_ BO3- enT L2 s Lo
G HEAD ALIGNM| 00 16
602 [a3] p2-11  34B3)348y Zvy REF osar <;£:g
~HEAD ALIGNMENT 1 DS3 >
602 [A3] pz-1z  35Ey33584y VG Ds2l18 SH124y0
0708 4l A/D CONVERTER o110 128
470 K0 ! 368 . CETT I
0415 3 L ooA
0606 R1/q Q2422 204 C
I 6. oy P —$5-208¢
Frz0% 7] aof22 :3H-038¢
Auk220% 7fcos 14 +END OF CONVERSION _ K 114
0917 £0C! S *
co2 DU 03A
R N
OR P—="NC
-1 UF cLko cLk1 Vss Vee *5 Vhoo
11 {10 13 |12 .
-.l_: Wpg7 Voo po}32 * S-168xc
o 18{pqq 0132 I L@ 303,304
330 ki 15 PBS 3686 D2 31 > NC
-5V 14]50, 0429 5130 L 303,304
13 PIA 29 ° 3148 e
PB3 D4 _sy148
12{pg, 05 2?, L@ 303,304
L4l 06 |2 ’ M54 ¢
1%p80 o7}28 L@ 303.304
2 .
5 v S 1 10 Hp a1 cso "’23 —H078 ¢
1 kA 14NG, 240LS —181cpq &Th 303,304
105 @\quo/wmrs cLocK 12 ] podd Slss h T
130f5k L Y rso |28 L@ 303,304
+ENABLE PIA_58 6 15p0); 6242 Ko 39 25 . 048, n¢
304 @07 R s CA2  ENABLE (24 oz
+FLAG —PAT RESET 303,324 054
- 309 @ —8leas R/ ¢ S22 NC
' ' —Teas T—@ 303,304 B03--
—Elpaa ZRESET ‘ 422 402 B04-388
—Steas L@ 303,307
p BUFFERED A2 AT —
hd ! —2] TRQA 138
303 (ui)— & Pao IR -INTERRUPT REQUEST 8 ~ \\10A
140LS 241051y IRQB SH08. e
2 1553 js o
7
Aoi. \BUFFERED A7 - +BUFFERED AT /N oo
405 AD4-13A I35 : ()
407 B04-208 09Ayy  -ENABLE PIA 5 & 6 -EMABLE PIA 58 6 () 303,304
= 7
105 Aba-168 A18y  *BUFFERED A0 +BUFFERED A0 /= o0
41A\y__ *BUFFERED A1 +BUFFERED A1 /oy oo
405 A04-16A %03
. bl
409 B04-0gh ZIAYy  ENADLE 02 SENABLE 02 (Y 305
BUFFERED R/-W +BUFFERED R/-W
405 A04-30A 1883y * —(r) 303
MAGNETIC PERJPHERALS INC. | HEAD ALIGNMENT TGPERATIONS. c : 83323370 | ¢ | A"
prasab —
COTRL DA COOMTN CODE IOENT | cRoSS
. LOC:A2A/803 | 19333 |rerve 302 ]5"‘" 2 |mee 5.3
4 ] 3 A 2 | 1



4 1 3 v [ 1
307 (an -LOAD COUNT ] 3
Ldeo
15
L MUX
D 'I oS " D
2120
2414 ave (L
sV 41 12]o 12 + DATA CTR. PRESET 3 /27\ 305
I ko 1" 1
1o]o 9 +DATA CTR PRESET 2 (N x0e
2
: .
3. 4 +DATA CTR PRESET I (N oo
5 .
s ] =
el, |z +DATA CTR PRESET 0 . 308
+5v = .
(o]
33 v : A03-
+DATA O cc \
302 (A - 20ATA ¢ o Paofe —y>288 yc
302~ (8) ' PAl 307,308
302 (< +DATA 2 31 2 PAZ 4 1 RN NC
c 302~ (o) *DATA 3 30lps 388 paxfd T——@ 307,308 c
1329 )
302 (2 YDATA 4 29]0, paal® . > NC
302 @ I S 2805 :gAs PASH. [————-< :> 307,308
302 (s +DATA & 2Upg  Pasfe + S NC
302~ (W) DATA 7 261n7 paTlS T—@ 307.308
3°2<E\f* YBUFFERED A7 22lon Pl L 1 .
302~ {x -ENABLE PIA 5 & 6 230 cs, peq |11 1_@ 307'308/
: s02.(0 ® +BUFFERED_AD 3500c1 pB2}12 —H-234_nc ¢
- 302 (@) +BUFFERED A1 36lpeo . P33 I—® 307,308
z02(N SENABLE 02 25/ enape  PBAL >, NC
302 @ ~RESET J4NpreEr PBSHS L—-@ 307,308
302 (R +BUFFERED R/-W ZUR/W pas|16 « N
311 (o) +ADDRESS DONE 400 s pE7PIL [——<:> 307,308
306 (o2 +READ_ERROR 39 caz ROk |38 SH288 e
203~ F106x +READ_DATA DONE + (+WRITE DATA DONE) 18] caq "G Bg_] 208 309’
NC \ +LOAD DECODER 19)cgs _Sy26A_ ¢ B
‘ D A2
B i05 r0i-318 19455 +BUFFERE 24 cs1 308,309
SS }\ZZA NC
7
_l_ 308,309
= > NC
308,309
A/\lZA NC
— 7\\418 NC -
. o
\W41A Ne
307 oz-
3720 07A
3.9 kn- = NC
1 A03-
' ) N 1461 |2 298 g
A 3820 T—@ 310 A
+LOAD DECODER @K 307
+BUFFERED A2 @ o2
MAGNETIC PERIPHERALS INC. | READ/WRITE ENABLE CONTROL  |'Grenanions. c 83323370 | ¢ | A
prikly
€ Lo B covomos CODE IDENT | CROSS
. LOC: A2A/B0O3 | 19333 |reFno 303 |5"m 3 |mee 5-37
4 1 3 4 2 | 1



+ENABLE PIA 586

AM) 302

303@ -ENABLE PIA 586 12 :
140LS &

A0D3- 140LS 8
+READ | 1553 | of 140 INT ?
£
F
F

409 B04-294 18AyS 1553 RCVR

>—< +DATAO (31
302{ A
302 G\F £.DATAL &) 102 B01-088
302{c ><_+DATA2 ((:g)) 209 A02-048
302 @H + DATAS MT 408 B804-178

—=DATA BIT 1 >—< i 16A
; —) 002 A01-058

102 BO1-08A
209 A02-05B
408 BO4-17A

002 A01-05A
102 B01-038
209 A02-05A

Bo8 +WRITE 408 BO4-16A
409 BO4-26A > -DATA BIT 3 >< BENGLL

A03-
DB 002 401-048

~DATA BIT 0 >

~DATA BIT 2 >—< 158
77

002 A01-038
102 BO1-03A
3) 209 B02-03B
(6) ) 408 BO4-15A
(10)
(13)

Mimimim

- READ

>

(=]

N
'

> _ +DATA4
302 OF ><___+DATAS .
>< +DATA6 (10)
A ><__+DATAT (13)

- DATA BIT 4 >—< B_ 002

AD1-438
102 BO1-07B
209 B02-43B
408 BO4-28B

002 A01-43A
102 801-058B
209 B02-43A
408 BO4-28A

NA

-DATA BIT 5 >—< \\ 074
—.

T

—~DATA BIT 6 >« \\ 05B
tLd

002 AD1-04A
102 BO1-05A
209 AD2-04A
408 BO4-25A

T

-DATA BIT 7  >—< o 04A

002 A01-03A
102 B01-04A
209 B02-03A
408 B04-268

L_4] 3 (3)

(6)
(10)
(13)

MAGNETIC PERIPHERALS INC. | BIDIRECTIONAL TOPERRTIONS. c 83323370 | ¢ | A
puayrad

DATA BITS 0-7

yof e ————
CONTIOR DATA CONORATION CODE IDENT } CROSS

LOC:A2A/B803| 19333 |ReF ko 3°4|="=“ 4 |m= 5-38

4 Iy 3 A 2 | _ 1




4 3 v
' 2 I 1
6508 +TIE HIGH
5V
o AS) 306
5 6
306 (3)—_*READ GATE 2 s
309(eR O “READ_DATA nABE 6
306 (AX +WRITE A 2285 p& - 6-3NGK
) - oe g 6242
D 6231 .
9
+LOW_FREQUENCY 10
13 1 1
3 140Ls [ HPH DATA —@ 306
-LOW FREQUENCY I NIREN I 140us P34 6253
30782 146Ls P 6253
5842 | -
] A03-
~ 3N 1aeLs |2 +HRITE CLOCK 3324 508 a02-418
A2PB3- BO3-  +WRITE CLOCK 3820
, +BIT COUNTER (A)
Vi f
602 [)pa-¢ 2383, 2983y (SERVO CLK) L akishe 12 T OUNTER (A 209,310
202 eoz-snﬁ 5842 -
B D 2y 288y, READ GLOCK s . S 2005 P8 +READ/WRITE CLOCK i
> >-018_
202 302-42Aj . 8] 631 INTT (AP) 302,306,309,310,311
- . 1
_ 8 Leley L L2 l o) 14818 1817 CTR=4 __ (4R) 309,310,311
c 140LS 146Ls 10 5831 12 : .
’ 307 (awy——MEM 10} 4409 3820 ) ! jum
' : o [201Ls pB 3 [20LS !
-ENABLE_ADDRESS CTR (READ) 1 5853 5853
311@7 7
ENABLE ADORESS CTR-(nRITE) 2] 4015
311GF) - { Loy 3853 " B3~
5 +BYTE CLOCK 194
3 13 N -
frang 10 2> 240Ls 194 207 A02-354
S GJ
- 14]¢ | 240LS ) )
4 [IEN
1; ™~ e 5820 —{ = +count
12 ﬁK 5520 |o I L7 . 11 ., 2ons |3 ADDRESS CTR > 308
\ 4 5853
SEARCH ADDRESS SYNC 5
X 1 e l 12y sen| L4 6 +COUNT DATA CTR ) 308
201LS .
-SEARCH DATA SYNC A
310 (DB 2420
B 310000 -ENABLE DATA CTR (WRITE) s, I
- +
140LS AW) 309
-ENABLE_DATA CTR (READ
310 A (READ) 4N 5400
-—
MAGNETIC PERIPHERALS INC. | MFM AND WRITE/READ ENABLE PERATIONS. c 83323370 | c |8
n:;;g“‘moi
CODE IDENT
\ . . ~ LOC: A2A/BO3 PR :'>05J5Nm 5 |me 5-39
4 | 3 A 2 1 1



<
N

. 4 ] 3 | 1
305@ +TIE_HIGH
£ ENABLE WRITE GATE N
1 +ADDRESS WRITE EN 50y% 6 + \\ 288 \\_288 K
311 (o6 . 2 2eocs Ty F>-288- 602 [K3] P25
\___-CNADLE WRITE OATE o [—. + p———206 A02-21A
3;;057 L) TFORMAT p . " "54 :;(‘ 300 207 AD2-22A
310 @;v«mrz DATA DONE 1 1n). 5808 L7 ‘
BO3- ] 11 S 10 +READ GATE > 258 : 258 602P2-2
204 B02-118 184y + INDEX 146LS y s 305. 2—201 A02-25A
5842 b6 309
S07EE HASTER SLEAR :2 - 0 READ GATE
L .
{r =—(8A)311
310@0 +READ_DATA ENABLE
-ENABLE_AM_READ '
311{pL)—
312~ (on)_-READ_ADDRESS DONE N
8
READ DATA DONE 201Ls P
310{cz .
O; 108 5220 SNz 6 +READ ADDRESS MARK GATE \\ 158
2| 24005 NC
BO3- 307 (a)"ADDRESS MARK ENABLE 7 A L 2—
FOUND
202 Bo2-158 4383 +ADDRESS MARK FOU 11 1 460s P2 3ok 201Ls 1B +ENABLE SEARCH ADDRESS SYNC /N -
N, 6209 K7 _ 1
5842 R 6220
305(P)- +READ/RITE CLOCK | —_5n
+ADDRESS MARK GATE W 318
-WRITE ADDRESS MARK />‘B>‘: - 602 [A3] P2-8
307(pu 207 AD2-20A
1INT 10 +MFM_DATA ERROR 53388 o
14] 240Ls O ‘
G
READ DATA ENABLE 8 1;2 -
310 (oAy— 3 6K N
148Ls 110 15Np 6209 h9 13N
. — READ ERROR
307 (ow Ll I 5831 1on] 1408 I . s 32855320 602 R3] P2-9
309 (CV)—NRZ DATA ERROR 5442 303
J & .
~MFD>4v 10| 1405 e s K 11 WRITE DATA 308 30B
307 (BV)—— 6253 * > 308 60 P2-
v -NRZ DATA 13y] 14088 > i ? 2 a3] p2-7
300 {cT o 6253 206 A02-218
+5 ¥ e
Ve +MFM_DATA DELAY 35408 ¢
. 5V .
6925
. N 47 pF 6709
: +1 pF 10 k0
14
3°5W +MFM DATA _ —y 50
in 193 |13
= ¢ 11
6620 pd l 4T0'n
150 NS +10% 6|7
= o, L ”
= 3
1 193 15 T +MFM_WINDOW NCELE
L = 6620 K12 ~
50 NS £10%
MAGNETIC PERIPHERALS INC. | ADDRESS MARK AND DATA ERROR | "onuansas c 83323370 | c | A
pridlh
LONTROR DA coromaton 'CODE IDENT
) LOCtAZA/BO3 | 19333 | #F o 306]5"“? 6 |m=,5-4o
4. i 3 4 2 I 1




4 3 v 2 ~ T
1 l
WRITE DATA RAM
— 1465 [ : BN) 308
3820
1 10 *WRITE ADDRESS RAM ) 308
=l
CODERSP— BO3-
507LS 71 -LOAD CONTROL 5178 e
303 (AR +LOAD DECODER 1 8323! 6 K7 -START DATA ) 044A NC
303 @;PBG 13|, Sh -WRITE DATA RAM ] . 310 7
303 @ +PBS 14, Whs -LOAD DATA CTR 1 N\ 038 ¢
303 E)-PB4 1), aha “MASTER CLEAR 1 . 208 »
€ -START ADDRESS sy 164 0
1he “WRITE_ADDRESS RAM [ . 3011 AO3- -
. -LOAD ADDRESS CTR o Ny 40B o
-RESET 1 303 308
302 (P 1 . 4
Oﬁ 3 -MASTER_CLEAR >>-438 ne
2n 201Ls i
) 3220 T . 7 ne
L4N 5 MASTER CLEAR 308
. - CLEA S NG
- B8D) 308,310,311
BE) 306
. BO3-
303 (7 +PA1 +READ DATA 3058 ¢
-READ DATA ) 310
303 (3 +PAD s 7 +READ_ADDRESS 3034y
L6 “READ ADDRESS o) 311
503 (3 +PA2 12 0 +WRITE DATA Ny 134 e
co 7.
11 "HRITE DATA 5S) 310 A03-
PA3 13 15 +WRITE FORMAT A .
303 (v L ) SH-248pe
Oﬁ 14 -WRITE FORMAT BT) 306,311
e DDRESS MAR s BiC
404 A04-228 3BAY +WRITE ADDRESS MARK CTR : | zo10s 6 7 ., NRITE. ADORESS MARK
c 6220 140LS 8U) 306
1544 a03
RGTR \\204
520LS SHEENC
90 l I—' 306,309
303 {x +PAS Ao < ‘:;:
— BN) 305,306,309
+PA4 5 7 +ADDRESS MARK ENABLE N\ 228
303 (% ) D-SE-NC
_ADDRESS MARK ENABLE o) 306
203 (7 +PAG 12 0 +LOW_FREQUENCY N 088 _,,
- 11 -LOK_FREQUENCY [ . 305
+PAT 13f= 15
303 {zZ co
4 305
>M_A_Nc
' JIORMANDALE
MAGNETIC PERIPHERALS INC, | READ/ WRITE DATA CONTROL HonMANDAL c 83323370 | c | A
&P S5 B coromuon . T
Loc: Aza/B03 | 18333 |*rdo 307 [swerr 7 frace 5-4)
4 3 A 2 I 1



a l 3 ¥ 2 | 1
503
5048 e
- Yz
307 (3R WRITE ADDRESS RAM 1 . 1
erY 1 2 15 %}-&NC
303{aD +PB3 8fco 11 A03-
303~ (ao)—2E22 51co 12 SH318 pc
303 (8 +FB1 4o 13 A\ AL Y,
303 (an)y—FB0 3o 19 4. § 3080
I St
2142 3
307 (aL) -LOAD ADDRESS CTR 1905 4 228s po— ADDRESS RAM
+COUNT_ADDRESS CTR 7
305 (A0 &
9 3] I—i 2620
: : elc
305 @ +READ/WRITE CLOCK 2, &
MASTER CLEAR plezet | be N | L SeNe— | LT T 1
307 (g0 - IR | .
307 (am +WRITE_ADDRESS RAM l
+WRITE_DATA RAM |
307 ._ :;?P‘ngz:
S
PAOD +-—-
303 (s s
‘ O +PA4 P L5 -ADDRESS BIT 0 o 37A .
3233 T = eear M S 309 = e
2 7 -ADDRESS BIT 1
305 — (x)—2EAS Clem P > NC
303 {(u) +PA2 1 peA ) 309
303 (v)—2RAS 2 o . ADDRESS 81T 2 S Ne
303 {v +PA3 IZL;co x| oyos
303 @ +PAT E— i Al -ADDRESS BIT 3 $>358_n¢
-WRITE DATA RAM 309
307 (g6 )
S G +DATA CTR DONE _ \\ 338
g Z
303 @ +DATA CTR PRESET 3 6 70 11 13| ex’y‘ DATA RAM 310
303 O +DATA CTR PRESET 2 sfo 12 4, 5V
303 @ +DATA CTR PRESET 1 b= 13 18], %3%
+DATA CTR_PRESET 0 3> 14 1
co T | S
15&1»}[ 1 G2 | ";
10 22131 2 Elc | 1
ATA TER 71> __I:EE : "
105 @7 +COUNT DATA COUN o [ = | ! | -
9 AR AR
Lb&c 4 2631 LE"E“T g
20— -[‘ 2 5 -DATA BIT 0 \>_40_A_ e
1,241 | 5— My LY ) { <::>
iy
R 2 2 7 -DATA BIT 1 R
1 i >384 ne
: 208Ls 10, QCDM 9 LDATA BIT 2 D 378
310 @ +DATA COUNTER RESET 2609 T B o X \>__ NC
12 : [—(:)
2 1 -DATA BIT 3
lu:; ACD AY L_@ >——- NC
1
1) 2;72”% NC
201LS
. AG N
307 @' LOAD DATA _CTR v LRIN R g NG
T NORMANDALE .
MAGNETIC PERIPHERALS INC. WRITE ADDRESS / DATA RAM OPERATIONS 83323370 ClA
@D L L covennion D—
3 Loc: A2a7B03 | 19333 [Wrwe 308 [sweer 8 [mac5—42
4 ] 3 A 2 | 1



4 v 2 l 1
. -MFM DATA
307 {8W e
8 -READ DATA
140LS —cR) 305
106 (% +WRITE_GATE > - 10} ‘s aar
140L5 —l. T -
s05(AR $GTR=4 s8n — ol —b" 1 N, +SYNC FOUND
305@}7 +READ/WRITE CLOCK L s e 140LS TS 310,311
> 10N 3853
A2PB3- ggg— ANR .
278 +READ_DATA SR-4 2
602 [a3)p2-04 EE3NC3°% 'lwgl_sl- = ],
208 AQ2-24B 3253 140LS
: +ENABLE_DATA CTR i Py 154 o 13| 3853
305(An LI G1 7] oy
15|%° 35 SK B
L MUX e 0
;%9;-35 co AT BO3-
308 ) -ADDRESS BIT 0 2= Heo 1121 '::; g”: —>>428 ne
308 (co)y—DPATABIT O 31, 4 - 7306
308 (G -ADDRESS BIT 1 sf; , e :
308 CH =DATA BIT 1 1o +5 AA E‘; T TA-IB
308 (e _ADDRESS BIT 2 np 1 kR = 52415
308 @ _DATA BIT 2 10} B 3] 5n
308 {cE -ADDRESS BIT 3 145 12 21,(* 6 +DATA COMPARE -
208 -DATA BIT 3 13 10 G =22 Ne
K o -
|
4
B
ul,
9 4
X e : 6 SFLAG (50N 502
- 2] 240L
146LS b
. K
306@; +READ GATE 3820 1 g 3842 Ny
~READ_ADDRESS ENABLE
31— 1
201Ls pé 1IN
- -READ_DATA_ENABLE 3220 1asLs 13 NG 10 -NRZ DATA ERROR_/EW 500
307 (BV)——HEH « _(-NRZ) 120 3200 fuddg zeos €
+BIT CTR (A) 12
305 (AT—— b6
K
15002 3842 sNRZ_DATA_ERROR «\ 098
R . > NC
MAGNETIC PERIPHERALS INC, | ADDRESS /DATA ERROR COMPARE TOPERATIONS c 83323370 | ¢ | A
CP Sibia covonuon - CODE IDENT | cROSS
LOC: A2A/B03 | 19333 |Aerwo 309 Is“‘“ 9 I"'“ 5-43
4 | 3 A 2 l 1



. 4 | 3 2 I i
DATA FIELD CONTROL COUNTER
] R :
4130 RS I 803- ;
5V 3Ito 14 3104
1 k0 4 13 {108
sk 12 [T
() —)——NC
cD 11
< 16508NT§[ 1
1
3831 Xey 9
305 (AR +B1T CTR=4 1012, s07Ls splQ
7 N 4431 7h9
307 @ -START DATA 9 By - S 121 shl-
1 1, gz 13}, She '__45‘ : *WRITE DATA DONE +
: c (+READ DATA DON
305 @ +READ/HRITE CLOCK 2, |& | nl, 14f, 4DS 140Ls I L 5Hy-21A 0
| 54352 L— 15 N 5
MASTER CLEAR ] P 1,241 21 k0 MUX 1 3 12 4409 -BATA ENABLES 303,306
307 (a0 - R 505Ls 2 - )| +ENABLE G2 5US CIR @31,
307 {ag -WRITE DATA M e 1>‘L1 :
2, op- -ENABLE WRITE GATE o\ 50c
13f, B03-
t“ ; 5128 ¢
303 @ ‘;:$A CTR_DONE 1? . l 1 12—
B03- < >' 3 1 -ENABLE G2/5US CTR A
124 08 CF) 62 sus cTr oONE 2 3 201Ls U CTR 55 22A 403 A04-108
403 A04-09A > 2 140LS 138 “5420
311 (OR*ADDRESS DONE 3], 2N 4409 1
M N A3  -DATA ENABLE 318 403 A04-078
' -ENABLE DATA CTR (WRITE)
a— “ cY) 305
; 8 XY 9
10p| Zovs so7Ls splO
3809 4420 759
13 7
READ DATA 12 11 121 6
307 (8P or: ! 13 4 5\5 2 AREAD DATA DONE <CZ> 306
& m 14}, S -ENABLE DATA CTR_(READ) DA) 305, 306,309
i 18] MW “SEARCH_DATA_SYNC 05
1 ) A3 -EN_5US CTR (-RD_GATE) 50\ 306
shaLs 1pe
-?4542 opl-
1
12|, :
BV oo s READ DATA >‘B°3.
A03- 1 k0 4] 5 R S350
43A\\ +CHARACTER CTR=0 15 6 |
403 A04-07A > N FOUND ki .
309 (coyEY K
2
X>=Y[ 1 _]1s 3
e P L 1 s
5co 11 o st
= 148LS —{ck) 30
+5 v 515 12 = 5 38 - 8
4 13 209
- 14
3
5152 C'IDG CNTI
tor,
7
o al61
&
305 (AT +BIT CTR (A) 2 c
[—1 P 1.2+1
R MAGNETIC PERIPHERALS INC. | ORI TROL: COUNTER "Sremaons: c 83323370 |c | A
SPLICE DELAY o s
CONTIER DB COFORATON CODE IDENT | cross
Loc: A2A/B03 | 19333 |nervo 310 ""'" 10 ]’“‘ 5-44
4 | 3 4 2 | 1



4 3 y
I 2 1 1
X+Y| 1
+5 V 15_]» 2 15
6fcp 11 803
5730 e ADDRESS FIELD CONTROL COUNTER -
L 5 12 15A
1kn = 0 ——NC
4 13 —$>-148_
5 148 0
H 14 LCEETTN
. 16 CNT {188
] 155231T 3!4)( >Y I >>———NC
BIT CTR=4 101 10 51
305 (aR)— ey Ed +5 v 2 G0
-START ADDRESS 9 &161
307 {8y 1 4852 X
c tfc 1k
305 (P +READ/WRITE CLOCK |2 N
L'>
207 (a0 . -MASTER CLEAR 1 .,1'2”
307 @-nmrs FORMAT -
510 (50 +ENABLE G2 ¢ 5US CTR. 7
B03- Bws@mugnissscgn gons 140LS
403 A04-048 1§__>\( ééc}o:UPULoz 4909
204 802-11a LLAS - 2
> -ENABLE_ADDRESS CTR (WRITE) 5P 305
N “ENABLE G1 WRITE GATE O
- 0G 306
L&u 1 -ENABLE G1 B03-
S e
A 201LS 5US * ADDRESS MARK S>218 404 0s-224
2 :
2180 P 1249 6pL
In 3809 131, 5P
14 ks
2 4
15}, I
2
£
P2
oM
307 (R -READ ADDRESS
O 12,
306 @ -READ GATE 1316
. 14 5 198
5
309 Ocs +SYNC FOUND 15> e >—2= NC
+ENABLE 1,
306 (o SEARCH_ADDRESS SYNC - . 2|,
3]
i C
+ENABLE COUNT x=y_ 9pLt
gt CODER
5 507LS
¢ le 1g|4920 7 -READ ADDRESS DONE
218LS 8 6 306
4N 3509 13, K6 - ENABLE ADDRESS CTR (READ) bJ) 305,309
144, 4 -SEARCH ADDRESS SYNC J\D__K> 308
18], ahd
oh3 -ENABLE AM_READ ) 306
. O
. [ N
14;'_5 A +ADDRESS DONE 8O3, NG
7”7
SN 4909 L. 303,310

MAGNETIC PERJPHERALS INC.

CP S B covoron

READ / WRITE ADDRESS
CONTROL COUNTER

LOC: A2A/B03

NORMANDALE

A

OPERATIONS c 83323370 c
%ogggg o 31 Isnm t |uoc5-45/46

2

1







4 I 3 v 2 | 1
R REVISIONS
REV. ECO. DESCRIPTION Dﬂﬂ‘.[bl?! oD
UNUSED _RESISTOR PACKS *Jretsooo [weaase
REVISION STATUS OF SHEETS LOCATION PINGS) b _lreserss mm&u-:w _ ::: l;i:r-a
112(3[4|5|6{T7|8|9({t0]1l{12113}14]I15]16{17{I8 19|20 3031 2,3.4
Alalalajajalalalajala 3042 2.3.6
D BI|A|AJA[BIAIAIA|A UNUSED LOGIC ELEMENTS
C|lA|C}AjC|C|C|A]C|C|C OUTPUT
ELEMENT | LOCATION PIN(S)
140LS 1553 6
140LS 4909 8,11 -
208LS 2609 8
. 148LS 3209 1
. : 148LS 5831 4
- 140LS 5442 8
228s 2620 8
146LS 5842 6
c BO3-
44A\\_ *5.V . "FILTER CAPACITORS
w1 T A
+20% -1 uF +5 Y
135V L o114 o157
AOi- oo .= T BO3- A2PB3- 0310 4243 *
. sen T 5 e 602 (8 p2-or fs | 30
, = -13
- 39501  EETIETTY i 2042 | 5308
- —5p38E%, 398 15
803’ - 4085 408 2453 5244
06A : S24A 24 o 2509 5321
058?% A : 2543 25 :; ‘2523 | s3m
23A \ 26A<C_26A 20 2533 6131
2388 . S2TALS 27A 3153 6521
OETTES z;A z; 3144 | 6555
: 29A< 294 3519 6932
B T & "z 3734
X 31A;: 314 s24
e 32AE: 32A “25
éé 33A§>: 334 -Zg
34a<K 34A
2 35A5> 35A “28
e — -2
36A<<_36A
. S TS -30
- »—)>——)3 A =l -31
. ,ﬁ)%)ﬂ .32
40A<C_40A
ST T T34
fopaas e 5
398 398
——>=—>——s602[a3] P2-15
AO3- : ’
02A -5V _ 5y
> R
08 T 0318 \L
A 6,8 vF slooser
+20% 1 uF
Ly L
onenk 10, €ngye 11271 \ READ / WRITE CONTROL N A OALt
CHECKED MAGNETIC PERJPHERALS INC. DIAGRAM OPERATIONS 83323370 [ c
ENGINEER MY 4/, Vir/rq] C® SR covonten COBLIDENT JCross SHEET PAGE
APPROVED TYPE'CJUX LOC:A2A/BO3] 19333 "~ 301 | lorll] 5-47

a o : 3 A 2 | q ek 78121208



*5 .V Lizo
1
%100 A
<100 kf .5y
1} *3VYR 2 qg 8
2 e o
40
]:‘5 1 uf [ . AO3-
= IO-—-+ R N, 198
308 <+ HEAD ALIGNMENT v v 16 ' 7\> NG
602 [a3] p2-1  24Byp348sy 3y VREF osapt® : :g
58 —HEAD ALIGNMENT 1 DS3 &
602 [a3] p2-12  35Byy35Byy Vag O I EGETTH
o 4)q A/D CONVERTER o l1s B CETTI
YV ' —,
O s p415 Q3f22 );ﬁnc.
0608 R1/C4 P . . 2 208"
=, Q1 2; - S :g
duf 220% co1 % 14 +END_OF_CONVERSION \\: 11A
ool eocl !
— o E\S 03A
1 UF Vss V orfi2 P—==NC
. cLko cLk1 Vss Ve s | *5 Viyo
11 10 13 |12 .
-.J_- —Upg7 Voo 33 188
0808 16)oae s p1 P22 1 L(:) 303,304 °
330 kN 15 P8s 86 D2 31 >: ]ZANC
s 141pgy 0429 py}30 L 303,304
131pas PIA pgf22 +— P-=Ne
12lpg, NO5 5|28 T—@ 303,304
L L 06 }2L * M-2=NC
100550 o7 (28 L@ 303,304
5V S TInNg 10 3pat cso |22 ’ 3H-O78 ¢
+.
: 1 k0 146)5 ) 240Ls _z_g_cm m\:: ]_@ 303.324
< > +READ/WRITE CLOCK 12 _19] RS o NC
008 ﬁﬂ? T o R L@ 303,304 .
+ PlA 586 15 6242 ho 39 25 o 3§ ¢
304 ENABLE PIA Segp P o CA2. ENABLE (e o 364 N
+FLAG l —{PaT  TRESE L<:> 304
309 (U 8 one by X . SN05A e -
—Meas L@ 303,304 3202'
—Slpas =RESET S>-422 402 Bo4-388
—5)pas T—@ 303,307
BUFFERED A2 ; PA2
§ ot ol _2] max 38
303 & Pao il P -INTERRUPT REQUEST B 10A
| 140Ls Hest g  Tma D-NC
1553 T ‘
3ky,  +BUFFERED A7 . BUFFERED A7
405 A04-13a 1345, {J)
407 B04-205.09Ayy  -ENABLE PIA 5 & 6 -ENABLE PIA 5 & 6 /%Y 303,304
- 4
05 AG4-165 A1Byy  *BUFFERED AO *BUFFERED AD__ /=y .o
. ATA\S  +BUFFERED A1 +BUFFERED A1/ o
405 'A04-16A SIS,
109 BO4-0gh Z1Ay,  ENABLE 02 JEMABLE 82 /1N oo
- +BUFFERED R/-W +BUFFERED R/-W /=N .
405 A04-30A 1885 ; {R) 3
A NORMANDALE . :
MAGNETIC PERJIPHERALS INC. HEAD ALIGNMENT OPERATIONS c 83323370 |c ]| A
@D Srben covonwo TOBET cross
LOC:A2A/B03 | 19333 |rerwo 302 [sueer 2 [’“‘ 5-4g -
4 1 3 A 2 | 1



q 1 3 ‘L 2 | 1
L 307 @ ~LOAD COUNT ! i
Lo
15
L MUX
D ] 189LS r
2120
8 ra
sy 2414 13y I+ DATACTR. PRESET 3 (G0 30
1k 5
10 o | - P T2 308
2
1
1 la _ +oata cTR P 1 208
- Al DATA CTR_PR ° &)
[ + LAl LR 308
0
+35 v
DATA 0 33 ijo 208
+ cc AN
302 A o P —H288 e
son +DATA 1 2] fopd 1 T——@ 307,308
+DATA 2 31 4 :
c 302 E/ "DATA 3 2 s8e PA2 5 g NC
302 () 30ps PA3 307,308
" 1329 0 .
302 (g DATA 4 29|54 M SHRIB_ ¢
“DATA 5 280 F1A 7 %
302 F D5 No.6 PAS 307,308
302 (s : :g:;: < 2o " PAs : NC
302 D PA L« V) 307,308
302 <E\F<:} +BUFFERED A7 22 ";o pB; 10 : NC
302 . -ENABLE PIA 5 & 6 23Ncs, pe1 L I——@ 307,308
302 (L )— +BUFFERED ﬁo 35)0ce PB2 :; : —) ne
e = 302 @ +BUFFERED A1 KT o pa3(13 T_® 307,308
s02(R +ENABLE €2 25lenge  PaaLE >>-248 N
s02— (¢ RESET 3Nprerr  PBS ]—® 307,308
3°2® O +BUFFERED R/-W 2w PB6 1L 3>228 ¢
a1 +ADDRESS DONE 40§00 pa7fLl T——@ 307,308
+READ_ERROR 39 RO |38 $>-258
CA2 RQA —4- —2, N
AOS@IO& +READ DATA DONE_+ (+WRITE DATA DONE) 18]cgq mElP ] 308 i
: +LOAD DEGODER 19] cap 3H24_ ¢
B 405 a0- 31549-‘-‘—5( +BUFFERED A2 = EI L——' 308 oor
. & AN
T o
= SHE18 ¢
- N
-— - » S4B ye
X L—GF) 307
@ )}41A Ne
307 BO3-
3120 ) A
3.9 kN SHOTA_ ne
A03-
IN 14615 |2 —HB_ ¢
A 3820 L——. 310
v +LOAD DECODER AR 307

+BUFFERED A2

—(aH) 302

MAGNETIC PERIPHERALS INC.

€D S S comonion

READ/ WRITE ENABLE CONTROL

NOAMANDALE
OPERATIONS

83323370 cij|c

CODE IDENT

LOC: A2A/803 | 19333

On
a
H

R
REF NO 303 ‘snm 3 lm: 5-49




~ENABLE P!A 586

12

303(3):

AD3-
409 B04-29A 18A%

+READ

140LS
1553

+ENABLE PlA 586

10

140LS

302( A

>-< +DATAO

1553

(3)

302
302(C

B

+DATAI

{61 p

-DATA BIT O

AM) 302

AO3-
W\ 118

+DATAQ

(10)

302

A03-
20B \\
7

>—<
>=
> 4+ DATA3

(13)

©

+WRITE

Mniminim

- DATA BIT

-

002
102
208

. 408

N84 602

409 B04-26A

+ DATA 4

- READ

3))

(6)

(10)

(13)

~DATA BIT 2

102
209
408

-DATA BIT 3

002
102
209
408

\\ 158
(4

AN 14A -

TMimMmimim

+DATAS

-DATA BIT 4 _

002
102
209
408

002

+DATAG

(10)

+DATAY

(13)

Rt Bl Y

—-DATA BIT §

W

102
209
408

002

15[

]

DRVR
934
0453

(3)

(6)

L (10)

nul il il

L.(13)

-~DATA BIT 6

\\ 07A
74

102
209
408

W\ 058
KL

-DATA BIT 7

002
102
209
408

044
— 002

- 102
209
408

A01-048
B801-08B
A02-048
B804-178

AD1-058
BO1-08A
A02-058
B04-17A

AD1-05A
801-038
A02-05A
B804-16A

AD1-03B
B01-03A
802-038
B04-15A

A01-438
801-078
B802-438
B04-288

AD1-43A
B01-058
B02-43A
B04-28A

AD1-04A
B01-05A
A02-04A
B04-25A

A01-03A
B01-04A
B02-03A
B04-268

MAGNETIC PERJPHERALS INC.

@D (ST a cowormon

BIDIRECTIONAL
DATA BITS 0-7

NORMANDALE
OPERATIONS

C

83323370

C|A

[ CODEIDENT
LOC:A2A/B03] 1

CROSS
REF NO

304 Isum 4 lm: 5- 50

7y

2

1




I 3 v 2 | 1
v 6508 +TIE HIGH OAS 306
1K
BO3-40A NC ——) 1 NS — 6
2
106 @ +READ GATE 2 ' 4 6
30,@, _READ DATA slaf T, NN
+WRITE GATE 4 228s GK
6242 hy o
o & 5{¢| 6231 ANR =
9
10
3°7® +LOK_FREQUENCY . o | s |
x| 1
: ] ATA
12 s 140Ls [& SMFH DAY {aN) 306
) 140Ls 22N 6253
307 {8z -LON FREQUENCY 130 1 a6Ls P2 6253 309
2042 1 AO3-
30 s |4 JWRITE_CLOCK 35328 508 A02-418
A2PB3- BO3-  +WRITE CLOCK ] 3820 +BIT COUNTER (A)
s02 [3)pz-6 228y, 2985 (SERVO CLK) L abeshe 10 , - @r 309,310
202 BO2-3TA ———) 5842 318 8 +READ/WRITE CLOCK \ 078
268.\ +READ CLOCK 3 4 13} 2285 > NC
s02 [a3) pz-s‘“}h—) . 1la N (AP) 302,306,309,310,311
202 B02- 424 N | _,— £e2l | 14ash +BIT CTR=4 ____(iR) 309,310,311
T .310,
- o] 140Ls P N PP i 10— 2 se31]| 12—
. —MEM L [
3074 4309 2820 : 201Ls P8 201Ls P
: . 9 5853 13 5853
-ENABLE_ADDRESS CTR (READ) 1 | RERN
311¢u N,
. 140LS .
-ENABLE ADDRESS CTR (MRITE) 2 : 503-
3853
3“@ ST 5 +BYTE CLOCK S8 207 A02-354
[1an S 10 2|GJ 240LS
14} ~240LS ) Y] o
12,5 Lanfy L +COUNT
136k ~INp 5820 k7 o 11 n 201 |2 ADDRESS CTR @ 108
, 15 5820 QLL 148Ls 13 ¢-2] 5553
31,@(\/ -SEARCH_ADDRESS SYNC SN . 12 gg31] | 55 6 <COUNT DATA CTR = 08
SEARCH DATA SYNC M ' — 3
310(03} = 5420
310 (oy -ENABLE DATA CTR (WRITE) 3 . )
‘ | raos 6 +ENABLE DATA CT ) 308
310 (on -ENABLE DATA CTR (READ) o e

MAGNETIC PERIPHERALS INC.

[ 4 Ji=rt AP

MFM AND WRITE/READ ENABLE

LOC: A2A/B03 | 19333

NORMANDALE
OPERATIONS

C

83323370 cjlc

CODE IOENT | cross

REF NO

305 lsurn 5 lno: 5-5)

A



4 i 3 v z | q
: 3055 +TIE HIGH
' WRITE GATE s o 23
+ADDRESS_WRITE_ENABLE 10 5 6 + 35,288 s 268
@ aoLs 24, 24045 L) fos > Zgz Pz-i
g R 6 AD2-21
310 (OF)—-ENABLE WRITE GATE 5400 p 393 r B
s070aT “FORMAT 27 ., PWRITE CLOCK PULSE 3Nox
310 (EX)—MRITE DATA DONE 1 pe I 1. 5809 K71
BO3- ] 11 S 10 +READ GATE 258 : 258 602!’2-2
204 Bo2-118 13A +INDEX 146Ls PE—12Y " }‘2’ 6. 305, 207 Ao2-254
5842 201Ls p b6 309
307(gE -MASTER CLEAR t‘ 6220 13nek READ GATE
15 R N Z BA)311
310(0¢C -DATA READ ENABLE 12 2
140LS 11 +DATA READ ENABLE + {ENABLE ADDRESS READ) ) 310
311 (QL)——ENABLE ADDRESS READ EN oo
"311 (pH)—-READ_ADDRESS DONE on—
310(& +READ DATA DONE o 201LS 2 .
[on, 10N 6220 NG 6 +READ_ADDRESS MARK GATE W 158
& s he 23 24005 NC
B03- 307 (3X)-ADDRESS MARK ENABLE P e - 7] g o
202 802-158 4383y +ADDRESS MARK_ FOUND 1) 4 4as hO fr\ . 2ot 3 *ENABLE SEARCH ADDRESS SYNC__ (G 31,
) 5842 R pT__o 6220
305@? +READ/KRITE CLOCK | - N :
6 +ADDRESS MARK GATE 318 i
30 -WRITE_ADDRESS MARK 140LS ] ,)—I—_»}-W—soz (3] p2-s
7{av 5442 207 AD2-20A
+SPLICE_DELAY 1 10 +MFM_DATA ERROR 388
S NC
310 (¥v 1] 24005 ”
12,
31008 -READ DATA ENABLE N [N
148Ls J10 15Ng 6209 ho 13N READ ERROR
+
307@\ﬁ -MFH IN s831 1o 14018 i rd 332835328 505 [a3] P2-9
309 (§v)—NAZ DATA ERROR r 5442 303
o E
: 1405 p8 1N
307(av +MFM 10} go53 1aoLs 1LY +NRITE_DATA S>HB308 07 [£7] p2-7
309 (cTy—NRZ DATA perr 13N 6283 206 A02-21B
L TR +MFM_DATA DELAY 5408\
69118 W5V
470 0 6925
47 oF 6709
1 pF . 10 kn
is [1a .
305 AN tHEM DATA A1~ 50
LT3 &P 193 |45
LhR 6620 p4 f%’n
150 NS £10% Is 3
9 — 51
= 10
&
1 193 15 +MFM_WINOON A3
hd 4
o} s620 Kiz
50 NS z10%
MAGNETIC PERIPHERALS INC. | ADDRESS MARK AND DATA ERROR NORMANOALE c 83323370 clec
D 5 GO A ‘
LOC+A2A/HO3 19333 LT 30(,|mlnv 6 lnnc 3-52
4 ] 3 L 2 | 1



4 l 3 v 2 [ 1
—
L WR A
- P +WRITE_DATA RAM =) 308
3820
11 10 +MRITE ADDRESS RAM ) 308
X+Y9 ::;
CODER 8 P~ B803-
807LS 7 O _ -LOAD CONTROL \)MNC
303 (iR +LOAD DECODER Bazzu N -START DATA < 04A NG
303 o _+PB6 3], ohs “WRITE DATA RAM [ . 310 ”
103 (OF +PBS 14f5 4bs -LOAD DATA CTR L \y 038 o
203 PB4 15| : _MASTER CLEAR &) 08
N “START_ADDRESS . S840
ke “WRITE ADDRESS RAM l . 3011 . AD3-
5 -LOAD ADDRESS CTR . $H>-498
7
-RESET 1 303 308
302 (P 1 . 4
L3 -MASTER CLEAR - 238 ne
201LS F¢
) 3220 t 7 Ne
A . s L—.soa
. -MASTER CLEAR Y e
{80) 308,310,311
]~ _4@ 306
1N
85005
+PA1 1509 REA.D DATA ngé
+
303 (71 o — NC
L3 "READ DATA o) 310
303 (3 +PAD 5= 7 +READ_ADDRESS Ny 03A 0
(6 "READ_ADDRESS o) 311
303 (o +PA2 1255 10 +NRITE DATA _3y-134 ¢
/ (11 "WRITE DATA 23 310 :AOS-
PA3 13 15 +WRITE_FORMAT \ 24A
303 * N NC
<V>* co [ 14 — TWRITE_FORMAT oY) 306,371
.
e W ADD MARK CTR T
404 A04-228 2283 R - ) s} 201LS : e WRITE ADDRESS MARK
= 6220 ,| 140Ls 8u) 306
A —1 5442
RGTR BO3 -
.I 5201.5[ 3H204 ¢
303 (X +PAS 4 \;01909 ) e l 1 . 00,300
- MFH X)) 305,306,309
503 (r +PA4 5= 7 +ADDRESS MARK_ENABLE N 228
C -5
_ADDRESS_MARK ENABLE = 306
+PAE 12k 10 +LON FREQUENCY o $>-088 ¢
303.(Y co (11 “LOW_FREQUENCY [_. 305
103 (2 +PAT 13| +CLOCK CHECK
- 14 -CLOCK CHECK &) s
< )—QM—NC
L——) 309
Grw) 309
MAGNETIC PERIPHERALS INC. | READ/ WRITE DATA CONTROL TOPERATIONS c 83323370 |c | ¢
€D 12 coroneon ——
Loc: a2asB03 | 19333 | 307 Jswerr 7 muac 5-53
4 i 3 A 2 I 1



. 4 I 3 | 1
048
. SH048_pe
307 (B -NRITE ADDRESS RAM ] 7
X‘I.5Y 1 _lis ~>>—-—208 NC
303 (p) +PB3 &1co 1 AO3-
305 (ac)—F82 5850 12 318 ¢
303@? +P81 41co 13 3314 e
303 {pay—2PBO ) 14 o a
< ) —=—NC
a1 Lo S
. 2142 3| &
307 @7— LOAD ADDRESS CTR 19055 - 2285 P ADDRESS RAM
<05 @ +COUNT_ADDRESS CTR 7 N
‘g sfc1 2620 8 :
Lo 4
c
305 @ +READ/WRITE CLOCK & 3
I-—>1 L241 —_— | - - — — 1
' -MASTER CLEAR 1 61 G2
307 (g0 R oo |
+WRITE_ADDRESS RAM E.]
307 g, +WRITE_DATA RAM Lt I
307~ (BN} : = MUX 61 SRP-3042
189LS <l kN ]
PAD 1520 1.2 3
303 (s 4 T 1 |7 4
PA4 [ *+—12 A5 -ADDRESS 81T 0 A
303 . (w)— 1 - N
303 (7 +PA1 ? . 6 ACD A1) 309 2, NC
03 < /\ +PAS 3 ‘I 2 AN __-ADDRESS BIT 1 S 368
335 v =/ eraz ”? 9 T L—@”’ § "
PAG 10] . - 2 .
03 {rH)y— T 9 ADDRESS B1T 2 R
333 @7 +PA3 14? 15 12 —co a1l 309 M-IA-Ne
: +PAT 13 2 1 -ADDRESS BIT 3
303 (z) o | oy H-58-ne
307 @ -WRITE DATA RAM [—<:> 309
x*Yl 1 _lis +DATA_CTR DONE 8
) 154 2 —= - ' g »38-ne
303 () +DATA CTR PRESET 3 gE——an 13 DATA RAM T—@sw
103 (CH)—2DATA CTR PRESET 2 sk 12 14, .V
303 O +DATA CTR _PRESET 1 4= 13 15 Als
N *DATA_CTR PRESET 0 f2 4 z A0
303 — {cP) D 1 1 ] (1)
. 3 ‘ T T —I
16 CNTR G2 .
158 [ N I !
107, 213" 2 sl | |
+COUNT DATA COUNTER 7 :'.-_t: ! .
305 (v)— sfo1 = PSS ¢ gresos
' MEM 1S S 2 Stk |
T 4| L
sle 2631 S PR U R |
2 4~[‘ 2 s PP -DATA BIT 0 LI
L1 b1, 241 p i 6 [AC0 A7 308
R 2 2 7 -DATA BIT 1 N384
282 N
4] 208Ls ,OL ACD A1) 109
+DATA_COUNTER RESET 1 2 < “DATA BIT 2 W« 378
310 @ 2609 12| con] _~ PD-=— NC
2 11 -DATA BIT 3 388
|12 - LACD 3| 30’7> . Ne
11 R 2
201Ls p— NC
301 (m .LOAD DATA CTR LS [l $§jﬁ NC
NORMANDALE
MAGNETIC PERPHERALS INC. | WRITE ADDRESS / DATA RAM GPERATIONS c 83323370 | C | A
LoorTacn D ComPoRAt O . CODE IDENT | cROSS.
LOC: A2A/803 | 19333 |ReFhe 308 ls"‘“ 8 1'*" 5-54
4 | 3 A 2 I 1



4 | 2 | 9
D
307(z2 2 1
o 2285 | 6 :
= WR OCK / -READ DATA
307 3 | 208
) N = WRITE_CLOCK/=READ DATR—@R)
. 6631 v
- so7 @ ~MFM DATA
305@ +WRITE GATE - ; .
o . 140Ls PE— T
s05(m +CTR=4 z 10 Lt 1 N _ .
- +READ/WRITE CLOCK Lty 140Ls 8 #SYNC FOUND o) 310.311
' 305 o 10 3g53
c A2PB3- zagg- INR i
‘ 278 278\ +READ DATA . SR-4 12
602 [A3}p2-04 ———)z]r—) - 159LS & 14y
208 AO2-248 - 3253] | f1eous
&
305(m +ENABLE DATA CTR 14 NG 23 3853
' J e 3%
15 “Nok |
L MUX S{co 14
| i o
- 3°.® -ADORESS BIT O 2 1,2 - 1o 1121 .+NRZ DATA 428 e
308~ (oo “OATA BIT O F1 4 =NRZ DATAET)306
“ADDRESS BIT 1 5
308 &
30@@ -DATA BIT 1 5; L 4141 3
+5 G TIA=:IB
3oa@ “ADORESS BIT 2 s 1 kA 151 coaLs
308" x -DATA BITV 2 10 o 13 4| 3242
“ADDRESS BIT 3 14 2] 4| A 803-
308 (e 1 12 2 6 +DATA COMPARE __ \\O%A
) 300 (& -DATA BIT 3 13)y ] p G ? NC
B N
4
o 11 2 8
94
5, 16 +FLAG <CU>
2 S 240LS 302
1 6,240
146LS pe= it
-— 3820 NGk
106 (2 +READ_GATE g 3842 fa
. 311403 -READ_ADDRESS ENABLE -
: READ DATA ENABLE 201Ls pe 1N~y NRZ DATA ERROR
310 R — = 3220 148Ls |2 LS 10 = tv) 306
307 v +MFM + (-NRZ) 1 3209 0—146 240LS
+BIT CTR (A) 1202
305 (hy— 6
A 1304 6
; 150]0 3842 sNRZ_DATA_ERROR \ 098
R > NC
i
MAGNETIC PERIPHERALS INC. | ADDRESS 7 DATA ERROR COMPARE renatiOns. c g3323370 | F | ¢
QP 5 b comomprm e
: Loc: A2A/BO3 | 19333 |WiFve 309 [suerr 9 foer 585
4 I 3 LS 2 I 1



4 i ' 3 2 l 1
DATA FIELD CONTROL COUNTER e
Xor 15
4130 k- S 14 Ere .
3F 3
+5YV AAA CD
1k — 13 3 108
5 12 K 11A
2o 11 ’ D
= 16 CN 1
k5T Xey 9
305 (An +BIT CTR=4 1015, so7Ls spil
7 4431 1}9_
307 @ -START DATA s ¢! 5V ] e 24 shl-
= ol sl e —er amromens
c ) 6 + NE) A :
305 (AP)- SREAD/NRITE CLOCK 2o 1 Lessa u, 1412 4pe oo 14015 214 ¢ :
VASTER CLEAR 11_4:»1.2.1 $1 kn Shux 1314 3:3 T 2409 ] .paTa ENA&LJ.—@3°3'3°5 =
- R QSLS 2 o - y
507 (30 ] 051 I- 2 2 |_+ENABLE G2 « 5US TR CYNE
307 (o8 -WRITE DATA 10— i—
12, 0 -ENABLE WRITE GATE o\ 5o
13 6 . p03-
14 5 ] 7\>—12§— NC
1RQ 15
303 (AJy—— 4 N‘—I t
1y 1 1
903- 308 (CF)BATA CTR DONE 3 1 N11_-ENABLE G2/5US CTR__ \\ 22A i} ;
403 A04-09A HA ) +63_8US CTR DONE 1 1eoLs P . 2:‘1;.5 —>-22% 403 a04-108 |
- @uwnsss DONE 34 2N 4409 1 ‘ '
_L_‘ 0 2\ 3 g-DATA EMABLE ¥ 403 AC4-OTB
- _ENABLE DATA CTR (WRITE} ) 305
KN T . oy 3 11
, ve .
10 218LS 507LS 8 N0 ’ ) _
19 seos ) 420 ho , <4
L3N N11 12 N . o
307 (oP)- RRAD DATA e - 3] :\5 -READ DATA DONE_ =N oo
ol 5 14], S -ENABLESE:;SHCS : Rg“’é DA) 305,306,309
1) 0 154 3p4 - TA SYNC_5g8) 305
) L— 2p3 I - :
Mux 1pa ~EN SUS CTR (-DATA_READ ENABL_E).
505LS 306
] 4442 opl- @ B
1 ;
12 7 . :
5V 434 [13 6 v - BO3-% & :
Ao At REYIM 5 +READ DATA 3> 13By¢ :
43A N\ +CHARACTER CTR=0 15], 6 |
403 hoa-oTh T y-ene Foung 1,
212
3 1
44 TN ey [
5V = sa 14815 4 {cw) 308
3209
5752
k
T kR +SPLICE DELAY 2} 306 _
A
s08 (7 +BIT CTR (A) :
1DATA READ ENABLE 11L>1 ,241 READ/WRITE DATA NORMANDALE ;
AB ADDR R | ;
306 () . .R MAGNETIC PERPHERALS INC. |  CONTROL. COUNTER OPERATIONS c 83323370 |F | C
SPLICE DELAY [P . . R i L T
LOC' A2A/B03 | 19333 |rerwo . 310 15"'“ 10 I"‘" 5-56
4 | 3 4 2 | 1

-



v

4 | 3 2 | 1
X=v] 1
+5 Vv 15_!_ 2 1
1 803-
cD L
5730 [ 5 2 ADDRESS FI1ELD CONTROL COUNTER w154
1k = ) —H——NC
Afco 13 S-148_pe
oo S
2 )
T e ik
BIT CTR=4 1017 10] ST
305 (AR 2 v 2
O 7 *5 1f; 0
N (3 .
307 (&) START ADDRESS 9 1852 5ogfs[-
TE crock |2 &lc 1xa 823
305 (ap +READ/WR| C - : 1; 1
MASTER CLEAR N i
307 = R Ee
307 & aT)-MRITE FORMAT 14 5
at0 @ +ENABLE G2 » 5US CTR. 15| NG 1 3
203 .@uooness CTR_DONE 15 140Ls |2
16BN ~+G1/5US _DONE 2
403 AD4-048 E > SFCTOR PULSE 312 &gﬁ 4909
204 Bo2-11A 1L N -ENABLE ADDRESS CTR (WRITE) o) 305
o N O
L . ENABLE G1_WRITE_GATE @ 306
ne -ENABLE G1 » B803-
5US * ADDRESS MARK 218
‘ X 01LS .
A CobER ﬁ on] 2 —>» 404 A4-224 .
2 507LS 8 5420
= I 12 4931 TP —ENABL
218Ls P2 4e opl—
I 3809 ik spb :
D« ]
<
1 1
XS i
¢ MUX
op— 505LS
READ_ADDRESS L2242
307 (8R - } 1
&> 1, .
306 (@A -READ GATE 13
14l 5 35198 ¢
209 @ +SYNC FOUND 15 4 NG @
+ENABLE 1,
306 (g SEARCH_ADDRESS SYNC 2|,
34
- 1
+ENABLE COUNT XY 9
~el} CODER ghlQ
N sorts Ko
218Ls P8 12;920 SPL -READ ADDRESS DO!,L_@ 306
3809 13, 5h6 - ENABLE ADORESS CTR(READ) . 305,309
14, 4pE -SEARCH AD 308
15| 1 3'¢
oh3 -ENABLE ADDRESS READ (o o
1&
[
E; 3 803-
ADDRESS DONE
140LS : ¥ 3118 e
5M 4909 Hsos.sw
MAGNETIC PERIPHERALS INC. | READ/ WRITE ADDRESS "OPERATIONS c 83323370 | c|¢C
- @B SR e comonn CONTROL COUNTER CODE IENT [ o
ROS!
LOC! A2A/B03 19333 o 311 ]su:sr It ]m(5-57/59|
4 | 3 4 2 | 1






4 | 3 v 2 | 1
REVISIONS
REV. ECo. DESCRIPTION DRFT. | DATE . | CHx'D
A {PE2300C [RELEASED
REV'SION STATUS OF SHEETS B {PES4236 |[ADD TWO SIGNALS 3°10°8¢
I C [PES4309 |CREATE NEW EPROMS 3°18 81
5|6 9 (1011121311 5116|171} 20 © [PE34290] CHG EPROMS 3180
112]3|4 7|8 4]l 8119 UNUSED LOGIC ELEMENTS 2 praazeol o cno;
Alalalajalalalala ELEMENT | LOCATION| OUTPUT PINS
B|(B|A[A|A|A|A[A]|A 143 5520 6
C|BJC|A|AJA |[A]A|A 148LS 5542 13 ('5
D(B|D]|JA|AJA|A]|A|A
ei{BlEIA|A|lAlAlA A FILTER CAPACITORS
.1 uF
+5 V
0709 1924
1309 2724
1809 5931
2409 5332
2909 5443
3509 6443
4109 4844
5913 6949
5923 2554 '
0424 5354
1224 1055
1755
Aot-
::B;’ *5V
—>>—t | 6552 J_uw _L
B804~ .8 uF 6.8 uF 1 uF
44A +20% £20% T
a1 | 35V 35 V
e — 1
= 0115 0157
. . Aos- ? Q
; 06
NOTE YT
0683
i 230
ON AJGX REV A-C OUTPUT PINS 10813 —
OF 148LS AT 5542 ARE UNUSED. AJGX 23835
REV D & ABY ARE AS SHOWN. ﬂ)L_
3983
398Y \
BO4-
06A % .
068
-2e83
23AE
2385
39AL
398
4 —t—
il 100 heobee |2-1-27] .
. TRECKED MAGNETIC. PERIPHERALS INC. MICROPROCESSOR "orERATIONS c 83323370 | E | E
ENGINEER (/) Ul €B LSR5 covonnon CODE IDENT | CROSS. SHEET PAGE
werovis| TYPE! CJGX LOC:A2A/B04| 19333 [FeFve 401 | lor9| 5-59.
a 1 ) A LY i 4 ree 75121208



(A

BO4-

AYES
/1
-

+5V

5|86 |7

1
ChV 916

<l

4 R 6642 V

B

8731

-RESET

.1 uF

6831

.1 uF

6931

L
-

148LS

-RESET

+5 Vv

35 8

+5 VSTBY
40,

.1 uf

104 B01-28A-328)

103 ‘801 -098 3283

+5 YV

-1IRQ B $3334
:

002 A01-21B

5542

RESET

M| CROPROCESSOR
585
3841

EY
o

£

-NMI_(-IRQ A)

2
—l 3.9 kI <3.9

g

103 B01-09a 2TBY)

+MR

o OTAvy

+G0/-HALT

HALT

) td
104 B01-208 31A5S

o 407 (A0)

403

+RE

RE

XTAL

38

'®>—<.ODATA 7 _THRU O

EXTAL

O= NW &UVO~N

R/W
vMAR

+R/-W
+YMA

302 B03-42A

—@ 403,404

+ADDRESS
\_!5 THRU O . 405
el32 +ENABLE W2 @ 409
34

409

_]1.21

BA"—'—’M@“JS

—(E) 408

MAGNETIC PERIPHERALS INC.

P s,
CONTACL DATA CONOIATION

MICRO PROCESSOR
AND RESET

LOC:A2A/B04

e
CODE IDENT

NORMANDALE
QPERATIONS

c

83323370

Els”

19333

CROSS
REF NO

402 l:um 2 ]ru: 5-60

2

2

1



o \ / .
4 | I 3 v 2 I 1
'ADDREssDo THRU 10 Ol
SR |
405® - AN AN \ 5V i R B
01(x -R 0 M SEL2 ‘ o S
-R O M SEL | 21,24 : SRR A
407 () T .
A0 19
RO M SEL4 v NAD 19
a01(v) *s | A9 22| 8404 ;
*5.Vv oy 10 10 121.24 28 23| 23!
: T21 24 ] AT 1 D
D ) A9 22| 8404
X—sY A10 1 21,24 A8 23 1931 A6 2 ,
A10 1901054 5504 N \OE :
NA9_ 221g15 NAS__ 2 o043l |1\ \725———2 VI
‘:3 2? 256 NAS 23] N A3 5§
P N T -
NS 264 p1073 NAE 2 e a7
A5 3|5, %0089 NAS 3 \ :2 2 R
- N I e Ne— 20 -
= . A3 5 A; z -
h A2 6 M A2 G \ — _L_ 17 o7
ML__Tp O 18 - —-\uﬁ\
O 1 [ 17 07 1505 ]
407( W _-R OMSEL3 F = 6 06 14 D4
P T D7 15 D5 13 03
o7 e\ 1102
16__D6 14 D4 i
: 16 06 LeaLCN 10 01 c
c 15 D5 1303
16 05 12 D3 00 )
14 D4 11 D2
13 D3 10 D1 12
1102 Y 9 0o L
10 01
9 00 12
= \ .
- 12 -
; +5 V
| ESET S T—— 114
: -R : AD4- .
402{a RESET o
: ® NEVIRERT: powy 87 Trghe -1RQ 058 - & ‘
Bl A04- 407 -ENABLE TIMER 1 15N s 0446 ale +CHARACTER CTR.=0 5 A 310 A03-432 |B
{207 aoz-384 DBASY | +BYTE_CLOCK 17 cnapLe TIMER 3 +62 - 5 us CTR. DONE K09 510 8o3-124
' ” N A : +G1/5 us _DONE 048
I 405 (AR)2BL:M 13 oW c. 1 u 5248 311 B03-168
NG 08By A 4
Ne 298¢C ANz
e 94ASC 28T
310 B03-378 218 { -DATA ENABLE SNEs
| 310 Bo3-224 108 { -ENABLE 62/6 us CTR. e "
Te naADBRESS MARK A2 12 o
511.803-218 O34y, 5 us ADDRE Af 120552
’ NAL 1l gy
A0 10} o \ AT T
_Il 2= —(6)) 402,404,406, 408
_ +BYTE_CLOCK
H) 404
A O A
MAGNETIC PERJPHERALS INC. READ ONLY MEMORY "OPERATIONS c 83323370 | E|E
QD L3 s comonron CODEIDENT | crOSS
LOC: A2A/B04 | . 19333 |rer no 403J5"‘“.A3 l"‘“ 5-6l

A

2 |

LB



a

. 4 ] 3 2 | 1
1053\ >—< *DATATTHRU O
h +5 VvV
BUFFERED ADDRESS 0 THRU 10 .
405( N Yy M 1 \ . :
14 L
h AT 16 cs1 587 iRG N9 -IRQ \\ 158 NG
-ENABLE TIMER 2 15 1246 6 +100 pscLock  {17A
T Y enamie w2 ok Timer . 933 Lags 404 Ao4-128 .
409(T ENABLE Q2 == NC
+R/-H 13 = NO. 2 27 ZC12A
Aa- 405 (aK e AL al > NC
. NC 3. A
204 BO2-11A :Q¥ +SECTOR ANTS orps g; )
404 AO4—1TA 128;L +100 ps_CLOCK 28N 06 n’ !
202 A02-408 1TES +SEEK_END 5nlox o5 |22 .04/
204 802 118 1BASS_ + INOEX 2NGz P42 D3/
- V13888 - +SEEK_END 26p|=— D3
202 A02-40B >— - & 02|23 D2/ .
NA2__12ip5, g L \
_:; :; RS1 po |28 DO/
N————1RsS0
il
+5 V' p : :
b ' T :
: 587 Cd !
KA7T__16 2796 © STRQ Ny388 o |
407G ZENABLE TIMER 4 137 TIMER 5 408 ¢ :
NO. 4 3 5428 e ;
AO4- 13 27 CETTRN G !
no A1A 7 S ‘
428 . s o7/ i
NC 19 D64 i
NC 348 28 -
20 D5 A R
N A0ASS 5 2104 . :
;;: - = [22 o34 ‘ =
NC s 23 D2/ ;
hNA2 12 124 D14 H
NAL 11 25 _ 00,
A 10
it i'
. i
+5 ¥
8 e
N
, 587
A7 16 1946 g . -IRQ - > 268 NC
407<A—_F\ﬁ -ENABLE TIMER 3 15 TIMER 6 ECETTINN
403®_¢anc CcLOCK 17 ND. 3 3 ETTwE
AO4- 13 27 +WRITE ADDRESS MARK CTR ( 228
04 7 py— >, 307 BO3-38A
NC :
18 074 :
ne S98%5 4 1906 :
No 21A 28 20 D5,
td j<r U2/
NC 27A 5 21 D4
298¢K_ 2 [
NC j
228K "ENABLE G1 + 5 us<ADDRESS MARK 26 2203 ;
311 BO3-218 > . 23 D24 :
' A2 12 24 D14 ‘
LAl 11 25 00/ :
A 10
IE
CLOCK AND ADDRESS MARK NORMANDALE :
MAGNETIC PERIPHERALS INC. | COUNTER OPERATIONS c 83323370 C|A:
bbb
&P L B corowon 'CODE IDENT | CROSS
o ’ LOC:A2A/B04| 19333 . |rerno, 404 sueer 4 l‘i’,‘,‘,‘,‘S'ﬁz.s
4 I 3 A 2 I 1



N\\__+BUFFERED ADDRESS 0 THRU 10

| 3 v 2 | 1
402 (B \
\A0 10— s A0 +BUFFERED AQ Nos
) o ¢ —SMEE 502 A01-134
F 44 ‘ )
. A | . , 103 B01-128
u _ 203 B0Z-05A
. : "L~ 302 B03-41B
a2 > Al +BUFFERED At :
. : u — 002 A01-13B
- | ) 103 BO1-10A
1 _ 4 203 B02-0TA
. . .
» = . | 302 BO3-41A
‘ v A2 +BUFFERED A2 RN 1)K
. o q - 002 A01-14A
S 1 102 801-298
- 203 B02-28B
) 303 A03-19A
A3 BU
. +BUFFERED A3 3218002 AD1-148
A4 B _ )
\ +BUFFERED A4 —>37A_ 002 401-15A
A .
. 5 +BUFFERED AS S>154_ 002 A01-158
A6 £ 1 A . '
. | 30 £f2 6\ +BUFFERED_A6 — 3> 1B 002 A01-164
F 4442 o ‘ .
N AZ° 14 i3 A7 +BUFFERED A ‘
) - <+ 7 > 132 002 A01-168
e > 5 . 103 B01-108
) s , 203 B02-088
N n 9 . 302 AD3-13A
F A8 +BUFFERED A8 338
F % :
\A10 6 7 Ag\ . >m‘°02 A01'11A
v I;F - I q +BUFFERED A9 SH>-134 002 A01-17B .
A11 V |
12 1 A10 +BUFFERED _A10 3138 002 A01-18A
F
+BUFFERED A11 D124 002 A01-19A
N2 10 1 I_@Mn
1 o s +BUFFERED A12 —3»-088 02 AD1-198
N_AT3 o2, ' 1 > - :
- - ] +BUFFERED_A13 —5>-10A 502 A01-20A
N_A14 12f FFERED_A o :
_ ; Tu +BUFFERED_A14 , S>118_ 602 A01-208
A15 4 :
[ 1 +BUFFERED A15 10B g0z A01-21A
— = :
402 (E)—2YHA 1 ‘ » —(w) (
_ i s +BUFFERED VMA : 002 A01-088
READ -
400 (P u ~ N : =
- p 3 BUFFERED R/ - 103 BO1-118B
© 203 B02-048
302 A0O3-18B
40 002 AO1-07A

N ) 403,404,406,407

MAGNETIC PERIPHERALS INC. | BUFFERED ADDRESSES 0-15 NOPERATIONS c 83323370 {¢C | A
GS ::ﬂ:gutml)«

CODE IDENT | crosS

Loc:A2a/B04| 19333 [mrw 405 lsus_n 5 “‘Imz 5-63.

4 1 3 A 2 | 1




4 | 3 *& 2 P 1
405 @F +BUFFERED ADDRESS 0 THRU 9
N N N
-RAM_ENABLE 4 :
407 (2 B
Qoe T)MRITE o 82 ;

403 @ >—<  +DATA 7 THRU O \ - :
407 (iR -RAM_ENABLE 3 A 118 w D
5V \ae__1g| 400

T AT 17| 2109
\ Nl 7]
—ey sV NA6 1]
A8 16lo56 NA9__ 15+ NA4 3
AT 17)1,50 \a8__1g| 3400 . NA3S 4 :
N T A2 7 -
\A5___2l;, ALO23 \A6__| \ B
NA4 3, AOODO \AS__ 2] NAO__ 5|
A3 g A4 3 0
KAz 171, NAZ 4] 8
A6, A2 7
A0 50, KA 6
10 NAO___ 3| NCg 14 fo4 14 .
407 (RS -RAM_ENABLE 1 8 L ™ 10 N1 __ 13 DS 13 i
L] 8 ND2 12 hDS. 12 C
1 edF ND3 11 \D7 1 :
L9 § i
2114ts2 \2Q 4 N = :‘
0409 N\D | 13 . :
00 ACD__AF \D2 12 ;
NO1__ 13D AF ND3 11 - .
02 12 :
N—————=IACD AF K] " .
ND3 VIR0 AF = .
D4 14 5V 45V :
gi :2 ’ [ Ao 15——ii2 A9 15— :
5
] 3400 3400
\ D07 11 2609 K A8 16 3209 A8 16 1509
T9 NAT 17 N A7 17 }
= A6 1 A6 1 . !
A5 2 NAS 2 o
\_A4___ 3 \Ad___3 B-
(A3 4 A3 4 1
a2 1| A2 1 :
A1 6 N A1 d
O | (o5
10 10 :
407 G -RAM_ENABLE 2 [) 8
D4 14 \.00 14
hD5 13 L\ D1 13
6 12 NO2_ 12
\D7 11 \ D3 11
I L9 -
A
) READ/WRITE RANDOM ACCESS NOAMANDALE ' :
MAGNETIC PERIPHERALS INC. | MEMORY OPERATIONS c 83323370 ClA[]i
@D Lo b comomaton . R :
Loc:A2a/804 | 19333 |rerno 406 Is"‘" 6 Im! 5-64 |
1 3 4 2 | 1



4 | 3 * 2 | ]
7 -R O M SEL 4
+BUFFERED VHA e[ x—v 71 v) 403
405@ — ok -ROMSELz@wS
f 5 Efgé-lsg 10 -R O M SEL 2 X 403
; 5
. : 4\:; -R 0 M _SEL 1 /N oo
405 @ +BUFFERED A13 3, 3P
205 (K +BUFFERED A12 2|, 2ps
1
T\_+BUFFERED A11 1
405 %UFFERED ! 0 5—511,
ADDRESS
3THRU 10
| N s
NA1O 13 ) 218LS N3 -RAM ENABLE 4 @ 406 '
1] 140LS 2N 4920 _ ‘
+ 5V - .
4942 —55 5 RAM ENABLE 3 ) 406 L
12 L 11 -RAM_ENABLE 2
: 3.9kn 6 7 13, ~AB) 406
: . o] sesLs g °
& ™ 4 som [ - o -RAM_ENABLE 1 9 406
148LS o
9 | 5542 L
3 12
NAQ 2| 13
N 1 |4
15 T,
) 140LS
4942
&
. R 148Ls 1 *R E —@ 402
AT 5542 | s— B04-
140LS L6 +ADDRESS 008X >: 14A 002 AOI -18B
5 4942
\ 7 : -ENABLE TIMER 4
A
& ";g:;';s 3 -ENABLE TIMER 3 /o 404@ 404 ..
10 "ENABLE TIMER 2 0 404 .
. Y
- N\
>208. 355 B03-09A
‘ 13 -ENABLE PIA 334 (> 20A 50, 802—0:A
) 14 "ENABLE PIA 1a2 SETIA
15 _ENABLE_ADDRESSABLE LATCHES 7L 203 Bo2-252
. 2% 105 BOI-30A
Wﬁ q 002 AOI-108B
143 [aHEM NOT SELO 3>298 603 A01- 10A
13 5520, AJ) 408 :
NOTE 1,
AJGX REV A-C PINS 48 5 ARE GND.
AJGX REV D & ABV ARE AS SHOWN.
- | ROM AND RAM DECODE NORMANDALE
MAGNETIC PERJPHERALS INC. SELECT OPERATIONS c 83323370 | E | A
probedl -
COTIER ORIA CONORATION CODE IDENT | cross l I -
LOC:A2A/B04 rer wo 407 fsweer 7 e 5-65
a I 3 A 2 I 1



v

-BUS AVAILABLE

1

vy

L3
Oy

+WRITE

C:3

141LS

+ENABLE Q2

5553

-
mi=]

+ENABL

E DATA OUT

141LS

5583

00

DRVR
934
6009

(3)

(D

1

BO4-
-DATA BIT 0 >—< \\17B
74

(6)

-

D2

(10)

D3

MMM |

13)

+DATA .
403 @ >—< 7 _THRU O

409 (p +READ -

VAN

-ENABLE
DATA IN

407 (AJ

+MEMORY NOT SELECTED

il

141LS
5553

+ENABLE
DATA_QUT

N_D4

by

N (3)

N_D5

-DATA BIT 1

e

002
102
209
304

W17A
L

002
' 102
209 -
304

-DATA BIT 2 >—< \\16A
. IRZ

_ -DATA BIT 3 >—< (\15A
S L B

op2
102
- 209
304 -

=DATA BIT 4 ><

002"
102
209
304

28B

(6)

N_D6

{10)

D7

N (0 [~

(13)

-ENABLE DATA

il nal Bl bl

IN

O N

(10)

MMM

(13 14

-

hN
R

002
102
209
304

-DATA BIT § >—=<

> 28A 002
102
209
304 .

-DATA BIT 6§ >—<’ \: ZEA
B,

-DATA BIT 7 >—=

002
102
209
304
\\ 268

> 002
102
209
304

AD1-048
B01-088
AD2-048
AD3-17B

AD1-058
B01-08A
A02-058
A03-16A

A01-05A
B01-038
A02-054
A03-158
A01-038
B01-03A
802-038
AQGS- 144

AD1-438
B01-078
B02-438
A03-08B

AD1-43A
801-058
B02-43A
A03-0TA

A01-04A
BO1-05A
A02-04A
A03-05B

A01-03A
B01-04A
B02-03A
A03-04A

& ety ot
COMTICR, DA COMORATION

MAGNETIC PERJPHERALS INC.
«*

BIDIRECTIONAL
READ/ WRITE DATA BITS 0-7

LOC:A2A/B04

NORMANDALE
OPERATIONS

C

83323370

[} A

Ty R TT v
CODE 1DENT

19333

::gs:o 408 Isn:n 8 lue: 5-66

7'y

2




N
4 v 2 | 1
Y
- 5 1 6 1 BO4-

402(0 *R/- | 146L5 EIN PPERY L +READ 2% 002 A01-418
4953 4953 102 BO1-07A
209 B02-41B -
304 AD3-18A

L——(7) 405,408
+HRITE 264 oo 401204
102 BO1-048
209 B02-29A
: 304 AD3-20B

10— —(r)y s
7 140Ls P8 *WRITE - 02 3248 002 AD1-11A

RRIN 146LS 10 4942
4953 406

+ENABLE 02 _SHO8A 002 p01-078
: 103 B01-13B
203 B02-04A
302 A03-21A

- —® 404,408
402 (F)—*BUS AVAILABLE 146LS =BUS AVAILABLE 5>-182_002 401-088

4953
1
. 146LS JA—
4953 i
402@ +ENABLE 02 13 12 -ENABLE ©2 138 002 401-094
.104 BO1-30B
PHASE TWO CLOCK
MAGNETIC PERIPHERALS INC. TOrERATIONS c 83323370 | c | A
.'mgutmm ml
Loc:aza/os| 19333 |nerwo 409 I""" 9J"°'°'°7/°e

A

wh






4 | 3 v 2 | 1

REVISIONS .
REV ECO. - ° DESCRIPTION - DRFT. | DATE : | CHK'D
. L A |PE23000 | RELEASED

REVISION STATUS OF SHEETS .

5(6(7|8[910]I1}|12]13]14115{16]17 1811920
orawk | G . £AgmE] L9 : LED DISPLAY OAMANDALE
CHECKED MAGNETIC PERJIPHERALS INC. | DIAGRAMS CrenATIONS c 83323370 | Cc |-A
enoneer 2 AL anl A I/ir/| &2 e Boncomronnn [ CODE IDENT | cROSS SHEET PAGE "
APPROVED TYPE' AZFV LOC: 19333 |ReF¥ 501 | lor3 l 5-69

4 | 3 ‘ + 2 ' | 1 rRer 75121208



AgP1-, . = o
2 - 1
108 [a2) p101-2 Z3p-=BIT 0 A .
- 120 2 -~
3 BIT 1 . X crz
108 -3 =3 APA »)
-BIT 2 120 n X cr3
107 a4 A N : “
5 s\ -BIT 3 R4 \‘“\ CR4
107 -5 —>> W ¢
-BIT 4 RS 20 0 X o
106 -6 5y e b
7 \\_-BIT 5 “~ ¢rs
107 -1 = W €
8 -BIT 6 R7 150 q ~ (py
105 -8 — AMA ) .
-BIT 7 150 0 pg v X cre
105 -9 =2 58 >
- 9 150 n [y
10 BIT 8 | > Crg
108 -10 -—% 1‘“‘0 0 )
108 sqq iy -BIT O _ R0 X crio
iy ™
12 N\ =BIT 10 R11 120 n \3 CR11
107 -12 A » ~
13 \\ =BIT 11 ! R12 X Cri2
107 -13 h— - €
- R13
106 L4 24 8IT 12 ""a - € CR13
15\ —BIT 13 15 R14 X crig o ‘
106 -15 2 W —
105 .1g 16 —BIT 14 RIS, 150 \Q CR15
' 17y =BIT 15 150 0 pyg X care
105 -17 =5, A oy ¢
108 .19 A9y oBIT 213 L SR
; 20y -8IT 214 200 s : ™™ cris
108 0 ¢ R19 1’56 1] LY ™
- 13 1
107 .29 21y, =BIT 2 MA— J¢—CR19
22\ -BIT 212 R20 "X crzo
107 -22 223 S < >
- 11 R21
106 23 23y, =BIT 2 "~ J¢—CR2
4y —BIT 210 5 R22 X cR22
106 -24 24 VA — < >
. - 9 R23 .
105 25 253, =BIT 2 A le—SR23 ~
108 .26 .35%\'8”' 28 R24 1e CR24
180 ™
108 27 2Ly =8I 2l R 7 %0 9 "X cR2s
- . AAJ 4
108 -2 283y =BIT 25 : 200 Rz X cRzs’
»
101 .29 20y i1 20 v 20 NN—cnz ,
g0 30y -BIT 24 120 1 pog ™ croe
107 -30 »
31\ -BIT 23 R29 120 n X creg
106 -31 > ‘e =
106 32 323y ZBIT 22 100 Rso : ™R30
= YYwv ¢ I
33 -BIT 2} R31 150 a %X cRaq ,
105 -33 > — I <
105 34 343 817 20 ! 332 ™ cR32
. . > B3 N
150 0
101 c1g 183y ¢SV
: v
101 [iz] 1011 5>—2
MAGNETIC PERIPHERALS INC. | LED DISPLAY,PART 1 "GPERATIONS c : 83323370 | ¢ | A |
@D LT comonsion ;

oor [] | 78355 [# s02_[wer 2 [ 5-7g

4 | 3 'y 2 | ] —3




105 [a2] PB1-414 2T5>—
(d

108
107
107
106
106
105
105
108
107
107
106
106
108
105
104
101

101

101
101
101

X CcR34

X CcR36

%X CR38
¢

=]

W cR40

o

X CcRa2

=1

D

(.24
ogo

>
>

-
(3,2
oo

101 [82) PB1- 448 30

A4pP2-
-I/0 READY

-40A 263 CUNIT RUN

-38A 243y —ON CYLINDER

374 233y - READY

-36A 22y —WRITE PROTECT

-35A 21y) - SELECTED

-34p 203y = SEEK ERROR

<334 13y - FAULT

-324 185 -BUSY

-388 —LY; ~FLAG

.378 63y —OATA ERROR

-368 53 - ADDRESS _ERROR

.358 43y —READ

.34p 33y = WRITE

338 -2 - CLOCK

.328 =1 -PROCESSOR_RUN

.428 11 > -5 V

428 2y

-398 —8)) o “OND

-394 25y

-aa8 133y +5 vV
e
32y NC
LE———nc
Ay———nc
AL>————nc

MAGNETIC PERJPHERALS INC.

LED DISPLAY, PAR 2

LoC!

T T T T
CODE IDENT

NORMANDALE
OPERATIONS

83323370

c

A

TROSS
aernvo 503 |5“l" 3 l“5'7l/72

2 ]




a,




q 1 3 A 4 2 ] 1
REVISIONS .
. - REV. ECO. ~ DESCRIPTION DRFT, | DATE {CHK'D
- . A [PE23000 [RELEASED
REVISION STATUS OF SHEETS .
516|7|8|9]|l0]I1{12]13]14|15]I6[I7|I8}I9|20
B
—
A
ORAWN % é& / 2-50¢
CHECKED A MAGNETIC PERJPHERALS INC. E&SG;AI:AOSINT BOARD '23»'?#:?.32‘5‘ c 83323370 c A
ENONEER VYA okt | 3//1/ 70 &P SRR comouron ’ TOGEIOENT | cROSS SHEET PAGE
APPROVED TYPE! AZEV Loc: a3 . | 19333 |ferte 601 ‘ 10;2| 5-73
- 1 -~ A -~ 1



e o
4 1 < 7 2l | 1
& A3P1- o
205 PB2-228 18 \\__ TAG 1/TAG 21 e oA
205 Tooa TAG 2/TAG 27 : ; : o8 S o ;
208 “21g 195 TAG 3/TAG 2 o0 .
> & BUS ouT 80
203 -21A == 0D
20<<___BUS OUT B1 ]
203 "208 BUS_OUT B2 OF
203 -20A —>> oF
.21 BUS OUT B3
203 -198" -5 06
4 BUS OUT B4
203 S19A == OH
22 BUS OUT 85
203 -188 == —O0J
5 BUS OUT_B6
203 -18A —— OK
. 2 BUS OUT BT
203 .78 225 oL
5 BUS OUT B8
205 ) OM
24 BUS OUT B9
205 -168 = 2 BUS OUT B10 i ON
- A——)
205 188 25 AM_FOUND/BUS IN BO oP
202 “158 R hus v 81 ov
206 -158 £ o
26 ON_CYL/BUS IN B2
202 -148 - ox
- 9 READY/BUS IN B3
202 S48 =5 QY
21 BUS IN B4
206 1380 BUS_IN BS 0z
Sq3a 22%
206 ST SEEK ERROR/BUS_IN 86 OAA
202 -12B =, OBB
11<{__ FAULT/BUS IN BT
202 -12A oce
29 INDEX ‘
203 1185 sector - R
203 AR o 0s
201 -068 23> OMM
201[52) Paz-osa LS5
. A3PZ- ,
g v g0 s ~
305 268 —> ' OfE
4 READ_DATA
309 -278 —2> OFF .
308 ogs 5 WRITE GATE _ o6
e & WRITE GLOGK (SERVO CLOCK]
305 -298 —= —OHH .
7 WRITE DATA
306 -308 — 04
h 8 AM GATE
306 -318 — ko ERROR OKK
306 -320 : o OoLL
301 -248
903 -338 ‘g
301 . -368 L
301 -378 :‘; . ]
3o 3 e 1 A HO ALIGNMENT <o ap’"
3 +
301 -398 -7 . u ﬁ( > 302 &7 PB3-348
o s - . HD ALIGNNENT <12 355 1] p3. 358
301. -2ap 285 4 : : . ” .
301 .25 135 4 L
301 -268 25— .
301 o7a 215N 4 BLACK RED
301 -28a 225\ 4 . - Y
301 -20a 235 ¢ R . HEAD AL 1GNMENT
301 -30a 245 ! . : JACKS LOCATED ON . B R
01 RONSTI ORI B FRONT PANEL E o Tl
301 -32a 285 4 : . : _ B
301 | -33 25 ! _ T
‘301 -3an 2855 4 .- : NOTE: ‘ U
boosor | -35A 22 b o o . e
<, 301 F.36A i‘g}_‘. : i ) A CONNECTORS LOCATED ON LOGIC CHASS1S BACKPANEL.. [~
. N . - I , N
301 |- - -37A __3%} ' . . . [T
S301 "] -38A %’i ——v ' o ' - o
301 L r39A 2SO —g . ) .
3017 Pe3-408 2>— MAGNETIC PERIPHERALS INC, | TEST POINT BOARD - SreRATIONS c 83323370 |c | A
@D coirnx win conromaron - - —

Loc: 3] 79333 |wrw 602 o 2 [mces g

4 | -3 A 2 | 1




/ \ I
i \\
4 | 3 v 2 | 1
REVISIONS L
’ REV. ECO. DESCRIPTION DRFT, | DATE CHK'D
A [PE23000 |[RELEASED
REVISION STATUS OF SHEETS ) )
3|14|516|{7|8|9](i0|lt]12[13[14{15|16[I7]I18(I9]20
A
D
-4 —
(o]
‘—
B
A
DRAWN ek foaen 12--2-79] CONTROL PANEL BOARD ‘ .
CHECKED Z MAGNETIC PERJPHERALS INC. | DIAGRAMS "CrERATIONS c 83323370 | C | A
ENGINEER 1, 4/ 20, 4 @D (S B comonnon ’ TODE IDENT | CROSS SHEET PAGE
premm— - TYPE: AZJV . roc: fas] 19333 |feFvo 701 I 1or3 1 5-75
- 1 ~ A " 1

4 RrFF 75121207



4 l 3 ¥ & I il
_ ASP4- H
RO/WRT | 01 1 CR1
SELECT 02 b .5y
& |53 S Ry ros
t
04
1
;\: ) - 2 3%?3 KN 5(23 kn 310 kn JK ::Rg KN i
06 <10 <10 k0 > 1 > 10 ki
07 L 8 CR4
o 4
08 £ J
09 COMMON
[5 .%10 >__J 536 WRT S4 S3
: "—0-"QFLAG —O0 4 —O0
ASP3- . 0 : 1
ACCESS | 01 sy 1 CRS ?‘7“” T T ROW 1 - 2 703
EL ¢ y y
02 s3 WRT RECORD
SWD b—os——-opno'r CR21 S32 MAN S8 S7
BC pH—O0—sea 0" O 4
03 R 2 CR6 CR18 ?RAND 4 T : S T ROW 2
225 f— * 703
M9>__T S34 AM . ¢
b——()——‘J SECT S!Z - S11 .
CRT CR19
5NN 4 LR ; . 8. T 9 T ROW 3
> e D) 703
06
s T © ~
CR22 S33 S16 s15
¢33 sk ¢85 +—0%
o7 o, CR8 TRAND c T 0 T
PO e : - Row 4 £) 703
-=>
09 COMMON )
10 .
A H>___T ) S44 Q EOT S39 QO CONT. 4 S20 S19
AsP2- CRI3 stoe ;S'NG'“E HEX T CLR T
"DATA | 01N o1 CR9 CR20 . pIsp RON 5 D 105
ENTRY 02 gs i 5 V
SH W e CR23 S38 O - 524 523
BCD %WRDE H—O——OFF —O—p ¢—O0 4
+
BIT
03 ' 2 cpio CRI4 DEC T T RS (%) 103
.Mé>__1 S42 o ADDR )
' ) ovRDE 35 - ROW 7 (r) 103
CR11 CRIS RTZ f CLR
05 5y 4 e ¢ . ASP1-
06 v S
g 7 S41 O SHIFT Suare COLUMN 3 %26 163(%3)PB1-208
: CRZ4 SAT COLUMN 4 D
. PATT 4 OFF )= 103. [~ -20A°
S : EARLY ROW 1037208
CRI6 T 7) 703
07 <\ .8 CR12 J o
08 w N § N )
ﬁ>___f COLUMN 5 11105 | 188
COLUMN 6 531 403 158
COLUMN 7 _g 14 105 4 1A
09 - COMMON COLUMN 8 15 »
10 13103 [Az) PB1-14A
[j; _._)%___] S .
NOTE:"
A 16 POSITION ROTARY SWITCH LOCATED ON FRONT PANEL.
CONTROL PANEL BOARD '
MAGNETIC PERJPHERALS INC. TFERATIONS c 83323370 | ¢ |-A
el .
TR D comroRoN CODE IDEN -
Loc: 5] | 79333 [wrie 702 s 2. [ruiesqq
4 I 3 4 2 I 1



4 ] 3 2 1
ASP1-
702 (A y—235Y — 5 \>—103 PB1-26A
T————9}—101 -268
3RY SR8
10 K $10ka
&, 35— D
R9
2 T 3 T A%
10 kN
702 (B )—Bo l ROM 1 58 103 -21A
6 = ~
+—3 —3 T R10
6 T . '
10 kN
702(c)—Ror 2 , . ROM 2 % 25 o3 -218
$10 sg : o
«»—O/T —O0 4 R11
A B VWV .
10 kn
702 (p)—RAN 3 : + l RO S ST 103 -22a
s14 513
+—O0 A —O A R12
‘ T : T
10 kN
702 (£ y—FON 4 - —— | ROW 4 % 24 403 -228] |
: 18 17 f
"_O/T O, R13 c
CLR LOAD T WY
10 k0
702 (F)—ROM 5 ENT I l RO 53\ 10 403 -19A
E 522 521
O T o R14
SEL CLR T !
ORV FLT 10 k0 l
702 (6 )—Fo1 6 . ROW 6 N 27 403 -198
s26 s25
"+ —C R15
STOPT 60 T '*‘—W‘ﬁ
10 ki
702 ()R 7 . . ~ ROM 7 %22 403 -248
A1
702@ ROW o 10 ki 1 Row g \)—33- 103 -148)
COLUMN 1
COLUMN 2___ <X 108 I
,>>Z103 -24A
SR17 SR18  ¢R1S  SR20  gR21 .
$3.9 kn $3.9 ko 33.9 knc; 9 kn33.9 kN
START SSTART Ny 130, 16A
Reser O -RESET >42104 e 1TA
| s30 AW o RUN__y\ 30454 -168
———o— BREAKPOINT
S e, HALT Ny 28,4, -188
m/_és;gs ‘Slzg \>—291o4 -118
* )—101 -23A
T-——))— 101 -238|
L 02 54 -SEQ PHR__ 2 A
NOTE: Jo: - D—= 101[Az PB1-27A
& CONNECTOR LOCATED ON LOGIC CHASSIS BACKPANEL.
‘ CONTROL PANEL BOARD NORMANDALE
MAGNETIC PERJPHERALS INC. L OPERATIONS c 83323370 ClaA
€ S corouen [cooe went -
roc: (5 18333 |sese 703 [swn 3 fuas-7778
N L] -



.,




4 I 3 v 2 I 1
REVISIONS
REV] Eco DESCRIPTION DRFT. | DATE | cHx'D
- A [PE23000 [RELEASED
REVISION STATUS OF SHEETS i
3 |516]|718|9]|10j11{I2(13]14]15]16|17|18]19 (20
AlA
. .
’
ORAWN [ndiane 12277 +5-— -5 VOLT POWER SUPPLY . NORMANDALE 83323370
CHECKED M MAGNETIC PERJPHERALS INC. | DIAGRAMS 'OPERATIONS C|A
ENGINEER [ Y/ | OB S v . [TCooE IDENT | cross SHEET PAGE
APPROVED TYPE: AVGY roc: [al] 19333 |*r% 80 | lor3| 5-79
4 i 3 A 2 | 4 ReF 75121208




4 ] . '} 2 1
PI- - —_———— R3
CR2 €]
1 i AAA
- ) ¥ ;
R C1 :& l R4
Wy |- T rE o ’
0 a 220 uF L t¢ 2
+T5%, -10% aw— | [ 9 | R ?
16 V BV | A/
Ic s | .
. s >
Arl —I— | \T | 2
=] - R
- ' » f L s $402 0
sec —> T o I Te1% g2~ P2~ &
I | 2 106iC CaAsSIS
5 3 T S L s ven
szc 1 o FASTON
- 1r10 14
< 111213 '}gg 2 1 uF~
1 *VR v
] _,—zN D)aAl 31 |, 35
25\ 14 |
e
R9 wa
<
L $1.21 ka " N
- TN, X 250 o
N 1 F.SCR1 T
17 ho -10%
5 kan2 s v 18V
a ‘
1{2 ;;ng ';JQ(PUF +7.1 VR ks A2
BV 3| c5 LOGIC CHASSIS
T [E |6 =
1 uF”] [ ,FASTON
35 V
cq .
'0110'5
L fo
R . N3y 4
Ne S 22 7L061C CHASS TS GND
4 $__T
T1 SEC b 3 5 v RN
CENTER TAP A2
1 15J )
SR16 cs
: aaw LRI SR oy
RIS[ .5 v| R14 47 19 |G
cRs & N SR e osv
ozox«’l{‘éw _1126_169N = Pl 338\/AH
) vz | JSCR2
-2
8 N
D224l a -
9 N
N .
| |13|11 3 J2ol16
+ co c11d
c CR7T =1 uF 01 HR 1 uF
35V A F 35V
: " s LDGIC cmssm
5N\ A -
- 803 «_95 p L%—- FASTON
c2 . 2 .
+5— -5 VOLT POWER SUPPLY NORMANDALE c U IR I B
M AGNF.TI‘C PERIPHERALS INC. OPERATIONS 83323370 [ A o
CONTRR D CORORATINY ‘Loc: c1895!553357 :::}‘:O 802!’"“" 2 IM5-Q°

1




3 v 2 l 1
D
81
. P1 P2
1 BRN T JGV
P3 J3 . /BX —— * RED 6| pss e |2 —O +5 V A2
Bk [ [« Q 2 RED § ¢ A1
C r———x > BLK
100/240 WHT j 4
VAC 50/60 vy @ 3 Vi _
Hz RN | y | |_BRN/YEL RED |
© 4 BLU
5 3 GND LOGIC
E 5 ORG 3 1 4 T—( > CHASSIS A2
<
6 WHT R, .
3 ﬁ — l
c c 77 z
2? LINE LOAD 4| :
! P 5 (o]
RFI 1 , )
801 _I_— 8 5 —O -5 V A2
Ll ¢ —
TTC2 8
.‘% : ]evkm‘;l\ 3 kmF
FAN
INPUT JUMPER 781
VOLTAGE | FREQ | "WIRE TERMINAL CONNECTIONS
100 |sos60| D-6 CTOF&ATOC
120 | so0/60| D-6 BTOEZATOB B
200 |50/60| D-5 ATOC aN
220 |s0/60f D-4 ATOC &
240 | 50/60| D-4 ATOSB A
NOTE:
& FIX UNUSED JUMPER TO TB1 TERMINALS FOR STORAGE.
A
INPUT POWER CONFIGURATION NORMANDALE c ¢
MAGNETIC PERTHERALS INC. | TB216A MICROPROCESSOR OPERATIONS 83323370 A
CONTRR DRt ComrORi CODETDERT | cross
19333 |arro 803 [seer 3 [mors-gum2

A






q ] 3 v z. | ]

REVISIONS -
i REV ECO. . DESCRIPTION . oRFY | Date | cwx'D § -
. A |PE23000 | RELEASED 4 5 |
REVISION STATUS OF SHEETS 8 [PE54236 | ADD TWO SIGNALS TH_Js.39
¢ [PES4317 | DIAGRAN ~rivr, ur Je-2490| (3]

516|7[8|9]I0|i|12[13]14]15]16(17 |18 19|20

Alalajala

AlB|BJA

O|lm|>»
Pl
PIpi>»|w
olPix|n

A4PI —2Fy
) LED DISPLAY
BOARD
AZPBI A4P2
_UKX : %
A2PIOI | CONTROL PANEL
INTERFACE CARD
2801 A2PBI FRONT PANEL
: SWITCH ASSEMBLIES
A A2P201t _JHX - _ZJV AS5P2 DATA .ENTRY SW
wam . 1
1/0 10 DRIVE A" A2P202 | I/OCCAO:DTROL A2PB2 A5P| CONT:gLAREANEL [ ASP3 | sccess seLecT sw
wen !
B"  A2P203 A2A/BOR AS L T . — RD/WRT SELECT SW
!
_JX
READ/WRITE A2PB3
A
CONTROL CARD =4 -zEvV.
’ A2A/BO3 TEST POINT
A3p2 BOARD
_JGX A3
MICROPROCESSOR
A2A/BO4
] ]
! ! CONNECTORS ON
CONNECTORS ON — "~ LoGIC BACKPANEL
CARD EDGE
NN Y (L e |2E-74 FTU INTERNAL N T
CrecKED . MAGNETIC PERIPHERALS INC. | CABLING OPERATIONS 83323370 EfcCc
ENGINEER Vi g 3/14/7) BD (TS S covomnon DIAGRAMS CODE IDENT | 2RO0SS SHEET 3
PROVED . 19333 |~ 90! ler4 | 5-83
Aa | 3 'y 2 | 4 REF: 75121209




) 7.
COMIRER DASA COMORATION

COOE\DENT
19333

4 3 v 2 .
A2P101- A4P1- A2PB1- . A4P2-
011y 8V »; 104 32Byy  -PROCESSOR RUN 1 -
101183y 5 v )Lw 108 32Ayy _ -BUSY S>-18
108—25> -BIT O 2 105331> -CLOCK -2
108193 -215 W\ 19 05 33Ayy  -FAULT 12
108—i}¥ -BIT 1 S 3“ 108 348 -WRITE )\ 3
10820 -214 \ 20 105 34Ayy - -SEEK ERROR W20
1072 -BIT 2 /;..4_ 106 258yy  -READ ;ib:—
107 2L -213 21 106 358y -SELECTED 21
10753y BIT3 - 106 358y -ADDRESS ERROR 58
107228y =212 22 106 Ay, -MRITE PROTECT 22—
106 =53 -BIT 4 »-8 107 ﬂ% -DATA ERROR -6
106 23 p11 -2 107 374 -READY 23
106—.’% -BIT 5 BN 7 107 38B\\_ -FLAG g/)__‘l__
106 24 \\ .10 \>._"L 107 & -ON_CYLINDER >> 24
105 B3y 8IT 8 -8 101 398y, GND S8
105 _259F -28 >>_2_5__ 101 39A\\ -GND A/\ 25
105__99 -8IT 7 \>_9_ > 502 % NOT USED W 9 ?.503
105 263 -28 3)-26 108 A%y, -UNIT RUN 526 :
108 20y -8IT 8 W10 i".}} NOT USED 5 10 -
108 21 -27 Ny 27 105 Ay, -1/0 READY 21
108 115y <BIT9 S\ 11 101 328 N 5V -
108 283 -26 \>_za_ 101 228y -5 V 5 28
107 123y -BIT 10 /)L isa%¥ NOT_USED 12
107 298y =25 3529 % NOT USED 329
107 13 >— -BIT 11 S 13 101 39BNy 5 V )}13
107 303y -2 3>-30 101 234 5V 330
106 iayy  -BIT 12 >l Nc 458 NOT USED N 14
_105—‘1} -23 5 31 NG A5Avy  NOT USED N 31
{os g{ .-BIT 13 3 15 &ﬁ% NOT USED L
106 323> -;2 32 EA_% NOT USED 332
105 163y -BIT 14 /}16 478\ NOT USED 3 16
1085 =33 -1 S 33 % NOT USED N 33
105 113y =BIT 15 -1 388 NOT USED »
105‘_3_59 -20 > J4 &i&% NOT USED >}34 J
NOTE:
& NO CONNECTOR PINS IN BACKPANEL
MAGNETIC PERIPHERALS INC. | LED AND DISPLAY CABLES "GrERATIONS. c 83323370
e

cross
REF NO

A

902 lsum 2 .Im. 5-84 -

1




4q | 2 1
A2PB3- A3P2-
A2PB2- . A3P1- ) i
. 205 224 +TAG 2/21 1) 301 2By GND - h
== . 18
205 zzs; +TAG 1720 > 18 301 238y GND N
2 258 +READ GATE « 2
203 218y +BUS OUT BIT O N\ 308 2By 3>
0 19 25A -GND W19
‘D 205 2By +TAG 3/2 301 5
3
203 ZOA; +BUS OUT BIT 2 3 202 2583 +READ_CLOCK 5
17 1 \\_ 20 26A\s___-GND \ 20
203 298y, +BUS OUT B > 301 <
203 -9y, +BUS OUT BIT 4 4 208 273_: +READ_DATA >
3 21 274 -GND W 21
203 198 +BUS OUT BIT 3 > 301 == 77
5 288 +WRITE GATE \\ 5
- 203 IBA; +BUS OUT BIT 6 5> 306 =2 77 "
203 BBy, +BUS OUT BIT 5 322 301 2883 -GND KN
N 3 6
205 A7A +BUS OUT BIT 8 3> 6 202 298 +KRITE CLOCK H—
;/ 23 29A -GND 23
203 178 +BUS OUT BIT 7 5> 301 == %
1
005 JEAyy  +BUS OUT BIT 10 w7 305 30B\y  +HRITE DATA 3
4
208 IGB;\ +BUS OUT BIT 9 24 301 308y -GND 3y-24
3 8
c 206 154 +BUS IN BIT 1 N 8 306 218 +ADDRESS MARK GATE >
3 - 25
202 - 1555 +AM_FOUND/BUS IN BIT O 5 25 309 A GND S
3 9 328 +READ_ERROR 9 &_ 602
202 14A +UNIT READY/BUS IN BIT 3 N ?602 306 3 N
- 26
202 1483 +ON CYL/BUS IN BIT 2 326 301 3283 GND >
; 10
206 '|3AE +BUS IN BIT 5§ 10 Ne 338 - GND
- 27 334 -GND 3521
206 3By *+BUS IN BIT 4 301 3383 N
11
202 IZA;\ +FAULT/BUS IN BIT 7 1 302 34Byy  +HEAD ALIGNMENT \
3 /! 3 - 28
202' 12B +SEEK ERR/BUS IN BIT 6 S 28 301 34A GND
\ - 12
203 A3 +SECTOR 12 302 3585 HEAD AL [GNMENT 5
59 29 354 -GND .29
203 M +INDEX 5> 301 =), /!
N 13 368 -GND W 13
B 10A OPEN S 301 ——), 7
. 0
108y, OPEN S>30 301 36A5ﬁ GND 3
14 378 -GND W 14
oy ore > 301 218
7 31
SB;\ OPEN |31 301 374y -GND N
15
8Ay OPEN 15 301 335; -GND N
) 3 - 32
B 8B\ OPEN . 3y 32 301 284 GND 5
- 4 ] 16 398 ~GND \\_16
TA;\ OPEN > 301 =, 7
3 - 33
78 OPEN 5 33 301 -394 GND 3
z 17 408 -GND W 17
201 Ay N - 301 >
34
- 34 40A: -GND ANN
201 eas GND \>_J 301 = 7 -~
A
NORMANDALE A
MAGNETIC PERIPHERALS INC. | TEST POINT CABLES GPERATIONS c 83323370 c|a
priihit
B S C1O§E3ID3E51 P 903 lsnzn 3 Ims 5-85
4 | A 2 1




4 ! 3 v 2 1
ASP1- A2PB1- .
1 3 NOT USED \\ 28A
7
135 NOT USED 288
. 27A
101 2 ;\ SEQ PHR N\
19; NOT USED 278
26A
10135y 5V »
6B '
101-22 >— +5 V W 2
25A
103 4; COLUMN 1 S
-_21%¥ NOT USED 258
A
1035 H>— COLUMN 2 5> 24
103223y ROW 7 5> 248
- A
101 ——98 > FND 3»-23
101233y -GND 5> 238
\ 22A
103 —L3>— ROW 3 >
103 24\ ROW 4 228
103 _39% ROW 1 L
18
103 28 5 ROW 2 N 2
103 =2 S COLUMN 4 5 20A
103 26 \\, COLUMN 3 >> 208B
403 0 ROW 5 5 19A
103 215y ROW 6 N\ 198
A
301 1 > COLUMN § />l8
104 _2_39/ -HALT >\ 188
104 12; -RESET N 17A
104 299 -STEP />I7B
104 13 A\ -START >\ 16A
104 303y -RUN 3 168
103 45y COLUMN 7 S I15A
103 ;]» 3 COLUMN 6 5 158
103 15“ COLUMN 8 Ny 144
103 32 N ROW 8 \/\143
16 5 NOT _USED 13A
V4
;;; NOT USED W, 138
d 4
17 NOT USED o _I2A
9 7
343 NOT USED \ 128
d

NOTE:

A WIRE WRAP BACKPANEL PIN NUMBERS

MAGNETIC PERIPHERALS INC.
EB S i covonron

CONTROL PANEL
CABLE

NORMANDALE
OPERATIONS

C

83323370

c

c

COOE IDENT
19333

CROSS
REF NO*

904 lsw:n 4 Jm: 5-86

A

2

1




4 | 3 v 2 | 1
REVISIONS . o v
REV ECO. .. DESCRIPTION ORFY. | pate-.{ cux'D
\ |2%00 RELEASE D wr__[8-25-80)
REV]SlON STATUS OF SHEETS PES4317 | OIAGRAM CHG - "
415(6|7{8|9{l0]11|12{13]|14(I5]i6 |17 |I8]I9}20
A |A
- — = —
0 o 0
o 0 - o
§ 26 PIN 1/0-85 a g 26 PIN 1/0-B5 g‘%
g « g‘ -
FTU % —— ORIVE FTU Ml DRIVE
Q PN 9 Ao | 60 PIN
g 50 PIN 1/0-A2 : B Q150 PINI/0-A2 [o | (N ADAPTER |§ o
< . - o
1 < 1 —— <
g 10_PIN1/0-A4 :lla Er B
Kkl
B o - [
- | |m 34 PIN [ ~ . o|lm 34 PIN ol
g|2e Pn1/o-es R3], iR -7 S 8|26 PIN1/0-B5 12151 apapTER-B3 | &[S
Bl S il .
FTu -g of o] 7581 DRIVE Fru [§] s of el 75PN DRIVE ;
glsorint/oaz |8 (S| AfAfTER o g|sopinIso-az |&| (S| JTSPINC :
| <] a ﬁ aim) !
o |7 — Y & '
=1 - — < B — < ’
Sl PN 170-a4 |2 |5 Al0 S0 PINT/0-A4 Ja| 5] A6
B ] el ]
orawN | T Lowrs |0/ 43 . NORMANDALE c ’
CHECKED " MAGNETIC PERJPHERALS INC. 170 CABLING DIAGRAMS OPERATIONS 83323370 ElA
ENDINFER [ Jheorry bR oI IOTRT funose EFT Iwm
APPROVED 19333 |#er v 910 l I or 5-87
4 | 3 'y 2 | , 1 REF: 73188800



4 | 3 v 2 | 1
JAN JAN
A2P202- P2~ A2P202 - P2~
200—15 -TAG 1/TAG 20 > 506 202 L3, +ON CYL/BUS IN BIT 2 ST o6
205265y *TAG 1/TAG 20 526 207 42y  ON CYL/BUS IN BIT 2 S92
208—29 -TAG 2/TAG 21 W 2 202 _1_39\ +INDEX « 18
20521y *TAG 2/TAG 2! 21 207 A3yy -INDEX N D::
20833y -TAC 3/7AG 22 3 207 193y *UNIT REAOY/BUS IN BIT 3 3318 ’
203-28%y  *TAG 3/TAG 22 5 28 202 443y -UNIT READY/BUS IN BIT 3 \\_44
201_59 -BUS OUT BIT O > 4 202 _2_0_%\ +ADDRESS MARK FOUND/BUS IN BIT O >>ﬂ)_l
207_29% +BUS OUT BIT O > 29 202 _4_59 -ADDRESS MARK FOUND/BUS IN BIT O > 45
20753 -BUS OUT BIT 1 »H—5 202 _2‘_7\,\ +BUSY/GND w21 e
207-30y  *BUS OUT BIT 1 S 30 202 46y -BUSY/GND i )46
2078y BUS OUT BIT 2 «__6 208 223y "UNIT SELECT/SEL HOLD/TAG GATE OUT 322
207-313y *BUS OUT BIT 2 \ 31 208 —A1y)— *UNIT SELECT/SEL HOLD/TAG GATE OUT -4
20713y BUS OUT BIT 3 31 206 233y rUNIT SEL 20/8uUs_IN BIT 1 »_2_3_
207323y tBUS OUT BIT 3 3y 32 206 483y *UNIT SEL 20/BUS IN BIT 1 3>-48 Nes
207 8-y <BUS OUT BIT 4 8 206 243y tUNIT SEL 21/BUS IN BIT 4 N 24 B
207 333 ~BUS»OUT BIT 4 (33 206 —423 +UNIT SEL 21/BUS IN BIT 4 » 49 '
20793y BUS QUTBITS 9 207 253y *SECTOR MARK N 25 | . '
20734y, +BUS QUT BITS W34 202 —S0y) -SECTOR MARK SN 50 g06.
208 103y -BUS OUT BIT 6 . > 10 . i .
20g-35y) *BUS OUT BIT 6 3y 35 '
205113y cBUS OUT BIT 7 -1 ;
208-363) +BUS OUT BIT 7 N 36 A2P201- o !
208123y -BUS OUT BIT 8/SPARE 12 206 —L-y)——UNIT SEL 22/8US IN BIT § 3 1 506
20831, +BUS OUT BT 8/SPARE ‘ W 37 206 —E—3y— *UNIT SEL 22/BUS IN BIT 5 7 56 ' -
208133y -BUS OUT BIT 9/SPARE 13 206 —2-yy——UNIT SEL 23/TAG GATE IN 8 -2 B:
208383 +BUS OUT BIT 9/SPARE ﬁ 38 206 13> +UNIT SEL 23/TAG GATE IN 12 W7
206—1-19 -OPEN CABLE/SEL HOLD /) 14 202 % -WRITE PROTECT/SPARE 33 >>3
20633 > +OPEN CABLE/SEF HOLD 5> 39 202 __s_>/ +WRITE PROTECT/SPARE 56 5 8
" J0p-153y  *FAULT/BUS IN BIT 7 315 203 45y ~SEQ PMR PicK 73 >4
20240, -FAULT/BUS IN BIT 7 40 203 —23y  -SEQ PHR HOLD 76 -9 A
20216 " #SEEK ERROR/BUS IN BIT 6 3516 . 20 53y -BUS OUT BIT 10/SPARE 54 »S i Rl
202413y -SEEK ERROR/BUS IN BIT 6 341 906 208 103y +BUS OUT BIT 10/SPARE . 57 D10 506
NOTE: A STANDARD I/0 CABLE A2 SIGNALS/MULTIPLEX I/O CABLE A4 SIGNALS.
;
L]
: g v T
MAGNETIC reRrHEraLs iNc. | /0 "A" CABLE A2/A4 CreATIONS. c . 83323370 | ¢ .A] ¢
proont
s B comomnon 9,53953"5!3:7 o0 911 Imr 2 lm: 5-88";

4 | 3 A 2 | 1



) | 3 \L 2 | 1
J2- P3~ J2- p3-
005 ! -TAG 1/TAG 20 SNEEIEN 505 7 +ON CYL/BUS IN BIT 2 w 15
7. ;
25; +TAG 1/TAG 20 W49 425 -ON CYL/BUS IN BIT 2 S 18
2 -TAG 2/TAG 2! W\ 48 18 +INDEX 10
)/ /) B )
27 +TAG 2/TAG 2! W 5! 43 -INDEX 13
23y »—— 25 2
3 3 -TAG 3/74G 22 52 19; +UNIT READY/BUS IN BIT 3 3 17
za;\ +TAG 3/7AG 2° 55 a4 § -UNIT READY/BUS IN BIT 3 ) 21
4 —BUS OUT BIT O 5 23 20; +ADDRESS MARK FOUND/BUS IN BIT O 42
B/ 7
29; +BUS OUT BIT O 26 45; - ADDRESS MARK FOUND/BUS IN BIT O 5y-48
5 -BUS OUT BIT | 24 21 +BUSY/GND W 47
; ; />
30 +BUS OUT BIT | 27 46 3 -BUSY/GND S 50 .
; (d
6y, -BUS OUT BIT 2 28 22; -UNIT SELECT/SEL HOLD/TAG GATE OUT 3 22
31 +BUS OUT BIT 2 31 47 +UNIT SELECT/SEL HOLD/TAG GATE OUT 25
2L, > < 22
7 3 _BUS OUT BIT 3 =29 235 ~UNIT SEL 29/BUS IN BIT 1 N |
32y +BUS OUT BIT 3 W\ 32 48 +UNIT SEL 20/BUS IN BIT | 3 4
7 ;
‘ s; -BUS OUT BIT 4 30 24; -UNIT SEL 2!/BUS IN BIT 4 5 2
33; +BUS OUT BIT 4 W 33 49 +UNIT SEL 2!/BUS IN BIT 4 5 1o
/>
9) -BUS OUT BIT_ 5 34 ” DRIVE 25 3 +SECTOR_MARK 5 74 * DRIVE
34 +BUS OUT BIT 5 W37 50 -SECTOR MARK 77
2 s0s 225 —
10; -BUS OUT BIT 6 \ 35
355 +BUS OUT BIT 6 38
ll; -BUS OUT BIT 7 W, 36
36 +BUS OUT BIT 7 39
- >— J- ) p3-
12E -BUS OUT BIT 8/SPARE 40 905 —! ~UNIT SEL 22/BUS IN BIT 5 3
7/ ; 7
37 +BUS OUT BIT 8/SPARE 43 3 +UNIT SEL 22/BUS IN BIT 5 S 7
. %/ >__ B/
. ° . - 3
|35 - BUS OUT B1T 9/SPARE 3 41 2 5 UNIT SEL 23/TAG GATE IN 3 8
38 +BUS OUT BIT 9/SPARE 44 7 +UNIT SEL 23/TAG GATE IN w12
3 - L
|4; - OPEN CABLE/SEL HOLD « 16 3 -WRITE PROTECT/SPARE w53
39; +OPEN CABLE/SEL HOLD 20 8 +WRITE PROTECT/ SPARE 56
77 9 /)
15y, - *FAULT/BUS IN BIT 7 1 4 - SEQ PWR PICK « 73
; 7.
40 - FAULT/BUS IN BIT 7 !4 9 - SEQ PWR HOLD 76
— ) - ?
16 + SEEX_ERROR/BUS IN BIT 6 S 75 5\ —BUS OUT BIT 10/SPARE 384
00541 -SEEX_ERROR/BUS IN BIT 6 578 005 loE +BUS OUT BIT 10/SPARE 3 57 |
NOTE: A STANDARD ADAPTER A6 SIGNALS/MULTIPLEX ADAPTER AlO SIGNALS.
'
I/0"A" 75 PIN ADAPTER CABLE NOIMANOALE
MAGNETIC PERIPHERALS INC. | (A6 STD) (AI0 MUX) OPERATIONS 83323370 cl.a
@ Sulbathur y F .
LONTRR Sin CORCAN O 'CODE IDENT | CROSS T
19333 |rerno 912 SHEET 3 Iﬂm 5-89

W

4,

2 |

1



4 i 3 $ 2 | 1

92- & p3- S g2- . A . p3-
205 —13> -TAG 1/TAG 20 3 1 . ) 905 ~LI3y  *ON CYL/BUS IN BIT 2 sy 1T
26y +TAG 1/TAG 20 3> 26 A2y -ON CYL/BUS IN BIT 2 42
23 -TAG 2/TAG 2! > 2 L} +INDEX —3 18
213y +TAG 2/TAG 21 327 43y, -INDEX . $>43
> _TAG 3/TAG 22 3 195y *UNIT READY/BUS IN BIT 3 5>-19
283 +TAG 3/TAG 22 H-28 44 \\ _ -UNIT READY/BUS IN BIT 3 - 3y 44
> _BUS OUT BIT O 4 _ 20y, +ADDRESS MARK FOUND/BUS IN BIT 0 %}i‘
> +BUS OUT BITVO 329 45y,  -ADDRESS MARK FOUND/BUS IN BIT O 345
53y -BUS ouT BIT 1 »—5 2ty +BUSY/GND N 21
30y +8US OUT BIT 1 3> 30 IR -BUSY/GND 46
> -BUS OUT BIT 2 6 22y, UNIT SELECT/SEL HOLAD/TAG GATE OuT > 22
31y, +BUS OUT BIT 2 > 31 ATy,  *UNIT SELECT/SEL HOLD/TAG GATE OUT 34T
> -BUS OUT BIT 3 1 —%r -UNIT stL 29/BUS IN- BIT 1 N 23
SN +BUS OUT BIT 3 - 32 7 RN +UNIT SEL 20/BUS IN BIT 1 »- 48 '
LN -BUS OUT BIT 4 » [ 24N, CUNIT SEL 21/BUS IN BIT 4 N 24
33y +BUS OUT BIT 4 5 33 T0 42y +UNIT SEL 27/BUS IN BIT 4 3549 0
_9_), -BUS OUT BIT 5§ > 9 ” DRIVE _25_> +SECTOR MARK 5> 25 ” DRIVE
%k +BUS OUT BIT 5 5> 34 _ma -SECTOR MARK S 50
. -BUS OUT BIT 6 \\. 10
/L +BUS OUT BIT & Ny 35
(4 7
> -BUS OUT BIT 7 1 :
> +BUS OUT BIT 7 - })_;_5__ - p3-
> -BUS OUT BIT 8/SPARE 312 N -UNIT SEL 22/BUS IN BIT § : 1
31y +BUS OUT BIT 8/SPARE — 37 Sy +UNIT SEL 22/BYs IN BIT 5 A\ 6
> -BUS OUT BIT 9/SPARE 13 2y -UNIT SEL 23/TAG GATE IN > 2
_n_»;ws OUT 81T 9/SPARE 338 N \'UNIT SEL 23/TAG GATE IN 1
A4y -OPEN_CABLE/SEL HOLD SH-14 3y -WRITE PROTECT/SPARE W 3
;gi)r +OPEN_CABLE/SEL HOLD -39 SR +WRITE PROTECT/SPARE -8
1555 CFAULT/BUS IN BIT 7 18 Ay -SEQ PWR PICK 54
L)/L -FAULT/BUS IN BIT 7 >> 40 9 } -SEQ PWNR HOLD )} 9
a8y +SEEK _ERROR/BUS IN BIT 6 316 S -BUS OUT B!1T 10/SPARE 3-8
905 ALY, -SEEK ERROR/BUS IN BIT 6 N 41 - 905 10 > +BUS OUT BIT 10/SPARE 30
. NOTE: & STANDARD ADAPTER AB SIGNALS/MULTIPLEX ADAPTER A8 SIGNALS.
MAGNETIC MERIPHERALS INC. | %5 STANDARD AND MULTIPLEX | Somtons c 83323370 C|A
[ . ¢S COOE IDENT | CROSS
19333 |#eF w0 913 IS“"’ 4 |"°‘ 5-90

4> T ‘ . 3 ' 'S 2 | I ‘ 1




4q i 3 ‘L 2 | 1
AN 2\
J3- p2- P3 A2pP203
504 "% -GND . \>L_ 3 200 —5 =GND >>__|_
_14_> +SERVO CLOCK N : 202 14y +SERVO CLOCK 314907
L} - SERVO CLOCK YL 202 —23) -SERVO GLOCK 3H—2
_15% - GND T 201 i»_-srw 3H-18
_3> ~ INTERRUPT )_Ei_ 202 —33)— -READ DATA/INTERRUPT 5> 3
_ls% + INTERRUPT 5> v 202 i} +READ DATA/INTERRUPT > 6
_4__> - GND Y 201 —43) -GND > 4
%/ + READ CLOCK X 202 LTy #READ CLOCK N 17
_5> - READ CLOCK S 202 —33)- “READ CLOCK S 5
ﬂa - GND \>_E__ 201 183y <-GND 18
L) -WRITE CLOCK S>-H 208 —83) “WRITE CLOCK 3 6
19 > +WRITE CLOCK />L_ 208 193y +WRITE CLOCK 5 19
_7_9 —e \>_D_ > TO DRIVE. 201 —L5)——=GND »_J_
20y, « READ /WRITE DATA >_§_ b 206 203 +WRITE DATA «/+READ/WRITE DATA 5> 20
L)/ - READ/WRITE DATA >_A_ 206 _L>/L -WRITE DATA ¢/-READ/WRITE DATA )ﬁa
_2_|_>\ ~ GND N € 201 —%} -GND \}.ZI_
_9_> + MODULE ADDRESS BB 202 —23)> *SELECTED/MODULE ADDRESS > 9
% ~ MODULE__ADDRESS \>_DD_ 202 %> -SELECTED/MODULE ADDRESS W22
% - SEEK_END S>-AA 202 %>__-_3~55_qu \\_10
_2% + SEEK END \>L 202 _2_39 +SLEK END 23
% - GND > 201 —LLy)— =GND N1
_2_4; + RERVED >L 202 24 +INDEX/RESERVED SN 24
_|g__> - RERVED >_!L 202 % ~INDEX/RESERVED -2
—F39 - SEIZED \>&' 202 _!% —-SECTOR » (-SEIZED) N\ 13
504 _259/ + SEIZED L 202 263y *SECTOR » (+SEIZED) 26 .,
87 B5

NOTES:*

& MULTIPLEX ADAPTER B7 SIGNALS

ASTANDARD 1/0 CABLE B5 SIGNALS/MULTIPLEX 1/0 CABLE B5 SIGNALS.

g s mc. | (5 A e [P G ] wsaesaro o ] 4
17 REFNO Q|4 |sn::r 5 IME 5-9)|

a

2 |



q 3 2 | 1
J3- J2- an- P J8-
908 —! N -GND K S Olyy RED 3 o1
14 SN +SERVO CLOCK N oz; WHT W\ 02
2 - SERVO CLOCK M CMD HD ALIGNMENT CABLE
5> y ANALOG READ DATA
15 > - GND W T
3 N - READ DATA WU
16 \\ +READ DATA «w Vv oa
4 - GND Y 01 - HD_ALIGNMENT
-5 » . »—
17 + READ CLOCK WX - HD ALIGNMENT
3 E 0 03 | WHT O
70
5 5> - READ_CLOCK W ozE | 1 BLK GND R
. vt 7
L - GND «_E 05y 1 sHiELD GND S
_ 6 _WRITE CLOCK H SMD HD ALIGNMENT CABLE
193 +WRITE_CLOCK N )
LN -GND 5 D
20 \n__+WRITE DATA 8 > TO DRIVE
> H— P J2-
8 S - WRITE DATA \>_A___ o1 3 SELECTED -~ SERVO W
B />
21y - GND W € 02 SELECTED - SERVO W
9 />
-9 S SELECTEC > BB 03 N SERVO DATA >
22y, - SELECTEC \\ DD 04; SERVO DATA 5
105\ - SEEK_END 3y AR 05; SERVO DATA S
23y, SEEK END 3 os;\ SERVO DATA >
7
IR} ) — GND \>L o7 S SELECTED - SERVO 5
245, v INDEX W _HH an SELECTED ~SERVO
d />
12 - INDEX EE CMD HD ALIGNMENT CABLE
—2y — SERVO AND DATA
25 - GND NN
255y - M
13 »= SECTOR 3 FF
o9 283y +SECTOR Sy ’
-~
B3
NOTE: & STANDARD ADAPTER B3 SIGNALS.
75 PIN ADAPTER CABLE B3 (STD)/ [noamanoate c
r:ﬁfﬂ'-c PERIPHERALS INC. | yEAD ALIGNMENT CABLES OPERATIONS 83323370 clA
COMTRER DAIA CONYRATEON CODEIDINT CROSS
19333 |ner wo 913 l“““' 6 IMM 8-92
4 3 L 2 | 1




4 I 3 v 2 l 1
. . REVISIONS .
REV.| Eco. DESCRIPTION orrY. | oare [oHk'D
: A_|PE23000 | RELEASED - en
REVISION STATUS OF SHEETS 34%3 +5V 8 |PES4133 | CHG RES VALUES 060 '{s-243| RK
_]—9913 ¢_|PE21000 | ADD MODCC STICKER MZ - [4-1se0f
5/6|7({8|9]10]11{12]13[14(15{16]17]I8]19{20 +| 22 uF D _|PES4323 | CHG RELAYS -DELETE K4CR! AND K3CR! WMKP_|8-246] DGD
+10% € |PE54333| CHG POT X MKP |12-16%] DGO
G|G I]s v F_|PE6O3TT | CHG_POT TLF_|iisi| oo |
G |DHI30I19 CHG TSTR'S AND CAP TLF {s-29&!
- z
o
OlA
oty
OBB;
10BN\
>
]ZB;\
i68
=
34A
ﬁ/
WRITE =
148 \ prOTECT _ CR!
i 1
N
-12VR 2 T .
356C- -12V
VR2
98C2 98C3-98C10
1 3,c 1 uF .1 uF
= *1 *10%
028y -20 vV S8R1
27 n :5% = =
/2 W (| 9scy
Lab%
+| *
338y, ' +20V Iss v
s 1
270 25% | e
= luF
e th_ 2% ! I &
:20% +12VR | 5 = T
3BV 357D + ' 412 v
= VR: l99c3-99012
J_.c 1 uF UNUSED DIODE ARRAYS
= I LOCATION PINS
= CRP -B2 1,2,3,4,13,14,15,16
% 45V
9913
+] 22 uF
£10%
T#e
= »
&
TB 216 A
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SECTION .6

WIRE LIST



WIRE LIST | 6
_
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 2
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 list 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 1is connected. The first three characters represent
that card location. The second three characters represent the
pin number that appears in the Origin/Destination columns
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follows:
_________________ Card Location

SN Pin Indentifier

A01 03A

Z LEVEL NOTES

The Z 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 %
level is maintained at both ends of all wirewrap connections.

Z LEVEL 2

2 LEVEL |

7777777777777 777777777777 7%
9B70

Figure 6=1. % Levels
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DOCUMENT NO.

IDENTIFICATION

NATION | LEVEL

. REV.
TITLE w[ SH?ET NOl N
LOGIC WIREWRAP 82361904 .
SIGNAL NAME DESTI- Z
OR NUMBER ORIGIN NOTES

-DATAT
-DATA?
-DATA3
-DATA3
-DATAb
~-DAT AL
-DATAO
-DATAQ
-DATA2
-DATA2
-DATALl
-DATAL
+R/-W

+R/-V¥

+ENCL?2
+ENCK2
+BAVAL
+VMA

~-ENCK2
-BAVAL
-MEMSL

—~ENLAT’

-WTCK2
+RESET
+ADD
+ADD
+ADD
+ADD
+ADD
+ADD
+ADD
+ADD
+ADD
+ADD
+ADD"
+ADD
+ADD

- +ADD
. +ADD

-A008X
+ADD
+ADD
+ADD
+ADD
+ADD
-IRQ
-BXPNT
"+WRITE
+READ
+READ
-DATAS
-DATAS
-DATA4
-DATAS
-DATAK

- OO NNV L WNN OO

A0103A
A0l103A
A0l038
A01038
AOL04A
A01044A
A0l1048
A01048B
A0105A
A01054A
A01058B
A0l058
A0I074A
AOLO7A
A01078B
A01078
A0108A
401088
A0109A
A01098
A0110A
A01108
AO0111aA

A0111B
A0113A
AO113A
A01138
A01138
AD114A
AO114A
A01148
A01154
A01158
A0116A
A0116B
A01168
AO117A
A01178
A0l18A
401188
A01194A
AO119B
A0120A
A01208B
A0121A
A0121B
A0125A
A0129A
A01418

.AOl418

A01l434
ACl43A
AO0143B
AQl438
A0204A

BO203A
A0304A
802038
A0314A
A0204A
A03058
AQ2048B
A03178
AO205A
A03158
A02058
A0316A
B02n48
A03188
B0204A
A0321A
B80419A
804168
801308
A02098
804298
B0O421A
B04248
BO1l17A
B0205A
B03418
B0207A
RO341A
RO2288
A0319A
A04278
AD43TA
AQ2198
A0%4141
B22088
AO0313A
AD4338
B0413A
B04138
B0O414A
B0412A
B0408B
BO410A
B04118
B0O410R
B0109B
B0128B
B0229A
B02418
A0318A
BO?243A
AQ0307A
B02438B
AQ3088
B0425A

s N N e T e N P e e e b et 1 1N e R R e b TN T B N b b e et TN e b et N ) P RN e 1N N e N e P e N
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TITLE

) ‘| DOCUMENT NO. |SHEET NO. REV. -
LOGIC WIREWRAP WI_ Lo - B
SIGNAL NAME - -
IDENTIFICATION
-DATAG AQ204 A A0104A 2
-DATAQO A02048 804178 1
=DATAO A02048 AQl04B 2
-DATA2 AQ205A BO416A 1
-DATA? AQ205A AO105A 2
-DATAL A02058 BO417A 1
~DATAl A02058 A01058B 2
~-PWRSQ AQ2078 B0127A 1
-BAVAL A02098 B0418A 2
-BAVAL A02098 A01098 1
+MUX IO AO215A B0236A 1
+ENTRN A02158 B0240A 1
+ENRCV AQ2168 A0224A 1
+ADD 4 AQ219A AQ&37A 2
+ADD 5 A02198B AO415A 1
+ADD 5 A02198 A01158 2
+AMGT A0220A B0331ln 1
+WRTGT AD221A A0222A 1
+WRTDA AQ2218B B03308 1
+WRTGT AD222A B03288 2
+HWRTGT AQ222A 40221A 1
+ENRCV AQ224A 802408 2
+ENRCV AQ224A AN2168 1
+RDDAT AQ2248 B03278 1
+RDGTY A0225A B03258 1
+FLTIO AQ2258 802388 1
+BYTCK A0235A 80319A 1
+BYTCK A0238A AQ408A 1
+SKEND -A02408 A0417B 1
+WRCLK AD2418 A0332A 1
-DATA7 A0304A A0103A 1
~DATAb A03058 A0104A 1
-DATAS AQ307A AQ143A 1
—DATA4 A03088 A01438 1
+EOCOV AO3108B A0311A 1
+EO0COvV A0311A A03108 1
+ADD 7 AQ313A AQ1168 1
-DATA3 A0314A A01038 1
-DATA2 AD3158 A0105A 1
-DATAL AQ03164A A01058 1
-DATAO 403178 A01048 1
+READ AO318A AJ1418 1
+R/~W AQ03188 A0107A 1 -
+ADD 2 A0319A AOL14AA 1 -
+WRITE A0320¢8 801048 2
+ENCK?2 A0321A AQ1078 1
+WRCLK A0332A AQ2418 1
+CRCTR 03 A0343A A040TA 1
—ENG1-AM A0403A A0422A 2
+G15US A04048 803168 1
+CRCTR AO&OTA A0343A 1
-CR-CTREN A04078 B0337B 1
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DOCUMENT NO.

TITLE SHEET NO. TREV.
LOGIC WIREWRAP VVL 3 D
SIGNAL NAME
DESTI- Z

OR NUMBER ORIGIN ¢ NOTES

IDENTIFICATION NATION | LEVEL
+BYTCX A0408A  A0238A 1
+G25US A0409A  BO312A 1
-ENG2 A04108  B0322A 1
100US CLDCK A04128  A0417A 1
+ADD 7 A0413A  B02088B 1
+ADD 7 A0413A  BO110B 2
+SKEND A04138  A0417B 2
+ADD 6 A0414B  A0116A 1
+ADD 5 AO415A  A02198 1
+ADD 1 AO416A  BO207A 2
+ADD 1 A0416A  BO110A 1
+ADD 0 A04168  BQ205A 2
+ADD O : A0416B  BOl12B 1
100US CLOCK AO417A  AO4128 1
+SKEND A0417B  A02408 1
+SKEND A04178  A0413B 2
+INDEX A0418A BO211B 2
+SECTR A0419A  BO317A 1
~ENG1-AM A0422A  A0403A 2
~ENG1-AM A0422A BO321B 1
+AMCTR A04228  B0338A 1
+ADD 3 A04278  AO1l14B 1
+R/-W A0430A  B0O204B 1
AR/-W AC430A  BO1l1l1B 2
+ADD 2 A0431B  B0228B 1
+ADD 2 A04318  BO1R9B 2
-1IRQ A0432A  B0O109B 1
-RESET A0433A - BO113A 2
-RESET AG433A  BO342A 1
+ADD 8 A04338  AO117A 1
+ADD 4 A0437A  A0219A 2
+ADD 4 A0437A  AO115A 1
-DATA3 B0103A  BO415A 2
~DATA2 B0103B  BO416A 2
~DATA7 BO104A  B0426B 2
+WRITE 801048  BO426A 1
+WRITE BO104B  A0320B 2
-DATAS BOJOSA  BO425A 2
-DATAS BO1058  B0428A 2
+READ BO107A  80429A 2
~DATA4 . B01078  BO0428B 2
-DATALl BO108A BO417A 2
~DATAO BO108B  BO417B 2
—NMI B0109A  B0407B 1
-IRQ B0109B  A0121B 2
-IRO BO109B  A0432A 1
+ADD 1 B0110A  AQ4164A 1
+ADD 7 801108 AD413A 2
~ENP1AY1-? BO1l11A  BO&21B 1
+R/-W BO111B  A0430A 2
+ADD O 80112B  A04168 1
-PESET B0O113A  B02058 1
-RESET BO113A  A0433A 2
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DOCUMENT NO. .

TITLE R w SHEET NO. REV."
LOGIC WIREWRAP L 4 D
SIGNAL NAME _
OR NUMBER ORIGIN z%%gN LE$EL NOTES
IDENTIFICATION ;
+ENCL2 ~ 02 BO1138B  B80408A 2
~RESET BO117a AQl11B 1
-PWR SO 80127A  A02078 1
+RESET BO128A  B04388B 1
—~BKPNT BO128B ~ A0125a 1
~HALT BO129A  BO431A 1
+ADD 2 B01298B  A04318 2
—ENLAT BO130A. BO0421A 2
-ENCK2 BO130B 804198 1
-ENCK2 BO1308  AO0109A 2
~DATAT B0203A  B0426B 1
-DATA? BO203A  AO010Q3A 2
-DATA3 802038  BO415A 1
~DATA3 802038  A0103B 2
+ENCK2 80204A  BO40BA 1
+ENCL2 B0204A  A0107B 2
#R/-W B0204B  A0430A 1
+R/-W BO204R  AQ107A 2
+ADD O B0205A  A04168 2
+ADD O B0O205A  AO113A 1
-RESET 802058 B0113A 1
+ADD 1 B0207A  AD416A 2
+ADD 1 B0O207A  AO113B 1
-ENP1A3-4 B0208BA  RO420A 1
+ADD 7 BO208B  A0413A 1
+ADD 7 B02088B  A01168 2
+SECTR BO211A  BO317A 2 ¢
+INDEX 802118 BO318A°1
+INDEX B0211B  A0418A 2
+AMEND BO215R  B0343B 1}
.-ENP1A1-2 BO2254 BO&21B 2
+ADD 2 B02288B  A0431B 1
+ADD 2 B0228B  AO114A 2
+WRITE B0229A  BD&26A 2
+WRITE 80229A  AO0129A 1
+MUXI0 BO236A  A0215A 1
+SRVCK BO237A 803298 1
+FLTIO B0238B  A0225B 1
+ENTRN BO240A  A02158 1
+ENRCV B0240B  A0224A 2
+READ B02418  B0429A 1
+READ BO2418  AD0141B 2
+RDCLK BO242A  B0326B8 1
-DATAS BO243A  B0428A 1}
—~DATAS CBO24?A  AN143A 2
~DATAS B02438 B0428B 1
-DATA% B02438B  A01438 2
~ENP1AS-6 B03094 B04208 1
+625US B80312A  AQ409A 1
+G15US BO3168B  A04048 1
+SECTR BO317A  AO419A 1.
+SECTR BO317A BO211A 2
+INDEX B0318A  R02118B 1
+BYTCK B0319A  A0235A 1
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DOCUMENT NO.

TITLE WL SHEET NO. REV.
LOGIC WIREWRAP 5 B

SIGNAL NAME -

OR NUMBER ORIGIN T NOTES

IDENTIFICATION
~FENG1-AM B03218  A0422A 1
-ENG2 80322A  A0410B8 1
+RDGT BO3258  A0225A 1
+RDCLK 803268  BO242A 1
+RDDAT B03278  A0224B 1
+WRTGT B0328B  AD222A 2
+SRVCK B03298  B0237A 1
+WRTDA B03308  A02218 1
+AMGT B03318  A0220A 1
~CR~CTREN 803378  A0407B 1
+AMC TR BO338A  A04228 1
+ADD 1 BO341A  A01138 2
+ADD O BO341B  AO113A 2
—-RESET B0342A  A0433A 1
+AMFND B03438  B02158 1
-NMI B0O4078  B0O109A 1
+ENCK2 BO408A  BO204A 1
+ENCL?2 BO408A 801138 2
+ADD 12 B0408B  A0119B 1
+ADD 13 BO410A  AO0120A 1
+ADD 15 B0410B  A0121A 1
+ADD 1% 804118  A01208 1
+ADD 11 BO412A  AQ119A 1
+ADD 9 BO413A  A01178 1
+ADD 10 B04138  A0l18A 1
-A008X BO414A  AO118B 1
-DATA3 BO415A B0203B 1
-DATA3 BO415A  BO103A 2
-DAT A2 BO4L6A  A0205A 1
-DAT A2 BO416A  B01038 2
+VMA 00 BO&16B  A01088 1
~DATAL BO417A  A02058 1
-DATAl 80417A B80108A 2
~-DATAO B0O4178  A0204B 1
-DATAQ B04178  BO108B 2
~BAVAL BO418A  A02098B ?
+BAVAL BO419A  AO0108A 1
-ENCK?2 804198  BO130B 1
-ENP1A3-4 "B0420A BO208A 1
~ENP1AS-6 804208  BO309A 1
—-ENLAT BO421A  A01108 1
~ENLAT BO421A  BO130A 2
-ENP1AL-2 BO421B  BO225A 2
-ENP1A1-2 B0421B  BO11lA 1
~WTCK? B04248  AOl11A 1
~DAT A6 BO425A  A0204A 1
-DATAb B0425A  BO105A ?
+WRITE BO426A  BO229A 2
+WRITE B0426A  BO104B 1
-DATA? BO4258  BO203A 1
~DATA7 BO426B  BOLO4A 2
~DATAS BO428A  B0243A 1
-DATAS B0428A  B0105B 2
-DAT A4 B04288 B0O243B 1
~DATA4 B0428B 801078 2
+READ 80429A  B02418 1
+READ BO429A  BO1O7A 2
-MEMSL B0429B  AO110A 1
~HALT B0431A  BO129A 1
+RESET B0438B BO128A 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 1long lead time items subject to
significant delays.
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ILLUSTRATED PARTS BREAKDOWN 7A

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 1l); figure X (sheet
2), etc. The parts shown on the illustrations are numbered. A
parts 1list 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).

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 fron
the rest of the parts list by the symbol —=—=#—w-,

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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W/ 54344
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7
20

9-1700C

Final Assembly

Figure 7-1.
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INDEX| PART PART DESCRIPTION NOTE
NO NO
7-1 82338800 FINAL ASSEMBLY TB216A
7-1 82338802 FINAL ASSEMBLY TB216B
1 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, External Tooth S/C 25 & Blw,
Lock 6 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,
S/C 25 & Abv,
W/ 54344
7 72874700 BRACKET, Hinge Left Side,
S/C 25 & Abv,
W/ 54344
8 75144600 SUITCASE ASSEMBLY
9 54285300 COMPONENT ASSEMBLY, ZPV TB216A only
10 75147300 ENVELOPE, C. B., Foam TB216A only
11 POWER SUPPLY ASSEMBLY
(see Figure 7-5)
12 10127112 SCREW, Pan Head, Machine,
6-32 x 5/16
13 FRONT PANEL ASSEMBLY
(see Fugure 7-2)
14 ## COMPONENT ASSEMBLY, _JKX
15 ## COMPONENT ASSEMBLY, _JHX
16 ## COMPONENT ASSEMBLY, _JJX
17 ## COMPONENT ASSEMBLY, JGX
18 75886001 ADAPTER, CMD, Head
Alignment TB216A only
19 10126103 WASHER, Internal Tooth,
Lock, 6
20 10127114 SCREW, Pan Head, Machine, s/C 25 & Blw,
6-32 x 1/2 W/ 54344
20 10127123 SCREW, Pan Head, Machine, s/C 25 & Abv,
8-32 x 1/2 W/ 54344
7=7 o
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PART DESCRIPTION

INDEX| PART NOTE
NO NO
7-1 FINAIL ASSEMBLY .
75145801 ADAPTER CABLE ASSEMBLY, MUX I/0O - B
34 Pin (B7) Cable TB21l6A
, only
75145802 ADAPTER CABLE ASSEMBLY, STO 1/0 - A
75 Pin (26) Cable TB21l6A
only
75145803 ADAPTER CABLE ASSEMBLY, STb I/0 - B
34 Pin (B3) Cable TB2l6A
‘ only
75145804 ADAPTER CABLE ASSEMBLY, MUX I/0 - A
75 Pin (Al0) Cable TB21l6A
. only
75146000 ADAPTER CABLE ASSEMBLY, STD OR MUX
60 Pin (A8) I/0 - A Cable
83271600 LINE CABLE ASSEMBLY,
120 v
77440300 HEAD ALIGNMENT CABLE
ASSEMBLY TB216A only
94389927 TEST LEAD, Red, Head
Alignment, TB216A only
94389907 TEST LEAD, Black, Head
Alignment, TB216A only
77612337 CABLE ASSEMBLY, CMD,
Head Alignment TB216A only
75882394 CABLE ASSEMBLY, CMD,
Head Alignment TB216A only
50151700 TERMINATOR ASSEMBLY, AMEN TB2l6B only
83323370 E- 7-9
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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 Ccap, "0"
2 66301717 KEY Ccap, "1"
3 66301718 KEY cap, "2"
4 66301719 KEY CaAp, "3"
5 66301730 KEY Ccap, "4*
6 66301731 KEY Cap, "5"
7 66301732 KEY CAP, "6"
8 66301742 KEY Cap, "7"
9 - 66301743 KEY CAP, "8"
10 66301744 KEY Ccap, "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 KEY CAP, "DISP"
19 66301804 KEY CAP, "CLR ENT"
20 66301800 KEY CAP, "LOAD"
21 66301796 KEY CAP, "DEC"
22 66301797 KEY Cap, "BIT"
23 66301806 KEY CAP, "SEL DRV"
24 66301805 KEY CAP, "CLR FLT"
25 66301798 KEY CAP, "RTZ"
26 66301799 KEY CAP, "CLR"
27 66301802 KEY CcAapP, "GO"
28 66301801 KEY CApP, "STOP"
29 10127122 SCREW, Phillips,
8-32 x 3/8
30 10126104 WASHER, Lock, 8
31 10127113 SCREW, Phillips,
- 6-32 x 3/8
32 93114284 STANDOFF, Hex,
8-32 x 1.312
33 10125103 WASHER, Lock, 6
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
83323370 F 7-11







INDEX| PART PART DESCRIPTION NOTE
NO NO
7-2 FRONT PANEL ASSEMBLY

36 95644000
37 95644001

38 ##

39 ##

40

41
83323370 F

JACK, Red Banana

JACK, Black Banana

CABLE AND SWITCH ASSEMBLY

KNOB, Skirted

CONTROL PANEIL ASSEMBLY
(See Figure 7-4)

LOGIC CHASSIS ASSEMBLY
(See Figure 7-3)
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7-3. Logic Chassis Assembly

Figure
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TINDEX

NOTE

PART PART DESCRIPTION
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,
4 8-32 x 1/2
18 82319802 BAR, Mounting Guide
19 75148300 COVER, Lower, Logic
83323370 C 7-15
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PART DESCRIPTION

INDEX| PART NOTE
NO NO
7-4 75144400 CONTROL PANEL ASSEMBLY
1 54283300 COMPONENT ASSEMBLY, 2JV
2 10127112 SCREW, Pan Head, -
6-32 x 5/16
3 93114217 STANDOFF, Hex, 0.875, 6
4 75148603 CABLE, Control Panel
5 75148602 CABLE, Test Point,
Read/Write
6 54281700 TEST POINT BOARD ASSEMBLY
7 75148600 CABLE, Test Point,
: I.0. Signal
8 54282100 LED BOARD ASSEMBLY
9 75148601 CABLE, LED Display Board
10 75148604 CABLE, JKX LED Displa

83323370 C
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Figure 7-5. Power Supply Assembly (Sheet 1 of 2)
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INDEX| 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 s/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 sS/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 7-19 e
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INDEX| PART PART DESCRIPTION " NOTE
NO NO
7-5 POWER SUPPLY ASSEMBLY (Sheet 2)
1 75147000 COVER, Power Supply Board
2 93592158 SCREW, Self-Tapping,
Hex Head, 6-32 x 1/4
3 10127115 SCREW, 6-32 x 5/8
4 ## COMPONENT ASSEMBLY _JGV
5 75145400 HOUSING, Tester S/C 25 & Blw,
W/0 54344
5 75145401 HOUSING, Tester s/C 25 W/
: 54344, W/0
54343B
5 75145402 HOUSING, Tester S/C 25 & Abv,
W/54343
6 95661326 CAPACITOR, 83 UF, 15V
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 4 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 75147700 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 54343B
75149601 AC/DC HARNESS ASSEMBLY S/C 25 & Abv,
v W/ 54343B
94277400 TIE STRAP, Cable
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SPARE PARTS LIST



SPARE PARTS LIST

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. 1Individual 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

83323370 C

parts list to the associated figure num-
ber, page number, and index number in
the illustrated parts breakdown.

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 and Replacement Part Number-
These columns provide an elght-digit
number. The difference between the two
columns is that the Part Number column
gives all the possible part numbers used
for a particular part or assembly, while
the Replacement Part Number column gives
the interchangeable spare part number.

Notes - This column provides additional
information such as Field Change Order
(FCO) , Special Purchase Order (SPO),
serial number, and machine configuration.
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EXAMPLE OF SPARE PARTS LIST

ENGINEERING RECOMMENDED SPARE PARTS LIST

ITEMS APPEAR ON DESCRIPTION .PART REPLACE- NOTES
Fig.|Page| Index NUMBER MENT PART
No. No.| No. NUMBER
3-11 3-37 25 CONTROL. PANEL ASSEMBLY : :
Used S/C 14 and above WWWWW XXXXX Single Channel

Used S/C 14 and above
In the example above, the control panel

assembly is referenced as index 25 on
figure 3-11, which appears on page

7-24

YYYYY 222727% Dual Channel

3-37. The original part number for

single-channel units was WWWWW; order
part number XXXXX if it must be replaced.
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ENGINEERING RECOMMENDED SPARE PARTS LIST

83323370 E

Used S/C 14 & Above

ITEMS APPEAR ON PART REPLACE-
Fig.|Page DESCRIPTION NUMBER MENT PART NOTES
No. No. NUMBER
CONTACT, Wirewrap
Used S/C 14 & Above 82315001 82315001
ROM, 5904 Older units
Used S/C 26 & Above 50257904 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
LED, Red
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 94363700 94363700
SWITCH, Momentary ,
94263934 94263934
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ENGINEERING RECOMMENDED SPARE PARTS LIST

ITEMS APPEAR ON PART REPLACE- '
Fig.|Page|Index DESCRIPTION NUMBER |MENT PART NOTES
No. | No.| No. NUMBER
SWITCH, SPDT
Used S/C 14 & Above 94263932 94263932
SWITCH, SPDT, Center Off
Used S/C 14 & Above 94263933 94263933
7-1 7-4 14  _JKX COMP ASSY -- Loc BOL 4
AJKX -- Used S/C 14 & Above 76965500 76965500
7-1 7-4 15  _JHX COMP ASSY -- Loc B02
AJHX -- Used S/C 14 & Above 76964700 76964700
7-1 7-4 16  _JJX COMP ASSY —-- Loc BO03
AJJX -- Used S/C 14-18 76965100 76965104
BJJX -- Used S/C 19-21 76965103 76965104
CJJX —- Used S/C 22 & Above 76965104 76965104
7-1 7-4 17  _JGX COMP ASSY -- Loc B04 »
AJGX -- Used S/C 14-23 76964300 76964301
BJGX -- Used S/C 24-25 76964301 76964301
CJGX -- Used S/C 26 & Above 76964304 76964304
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
o 7-26 83323370 E



ENGINEERING RECOMMENDED SPARE PARTS LIST

ITEMS APPEAR ON PART REPLACE-
Fig.|Page| Index DESCRIPTION NUMBER |MENT PART NOTES
No. | No.| No. NUMBER.
7-5 7-14 4 _JGV COMP ASSY -- Loc Al
AJGV -- Used S/C 14 & Above 54252500 54252500
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 & Bbove 94390000 94390000
7-5 7-12 18 CIRCUIT BREAKER
Used S/C 14 & Above 95587003 95587003

83323370 E
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MANUAL TO EQUIPMENT LEVEL CORRELATION

L~ """~ ]

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 1list 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
27-31 None
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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.. With the
SINGLE/CONT switch in the CONT position
and the EOT STOP switch up, the seek
will be commanded 10 000 times. With
the EOT STOP switch down, the seek will
be commanded until the STOP key is
pressed.

The drive continuously seeks between
cylinder zero and the cylinder stored
in the destination register until the
STOP key is pressed. The drive can be
commanded to seek continuously between
two tracks other than the zero track by
loading the first track in the destina-
tion register, switching to DIRECT
SEEK, and then pressing the GO key; af-
ter switching to DIRECT CONT and re-
loading the destination register with
the second track, this type of contin-
uous seeking will occur from the time
the GO key is pressed until the STOP
key 1is pressed. With the EOT STOP
switch up, 10 000 seeks will be per-
formed.

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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ENABLE
X SEEK

\
ALTERNATE

X - N
SEEK

INCREMENT
N

> SEEK

INCREMENT
X

NOTES:

X = STARTING CYLINDER
N = DESTINATION CYLINDER

L12E1

Figure 2-6. X -- N Test
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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 Kkey Pressing this key initiates the selec—f
ted FTU operation. ;
i
STOP key When this key is pressed, the FTU is'

stopped at the end of the operation in
progress. i

LED Display

Row 1 LEDs

Row 2 LEDs

I/0 RDY LED

‘These LEDs indicate data that has been

~enabled.

A description of the condition, causing
each of the LEDs to be 1lighted, 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.

entered on the keyboard before the LOAD
key has been pressed. It also displays
the code of the status word, when a
status word 1is being displayed, head
alignment offset, and the address of a
failed component during self test.

This LED indicates that a device type
code has been loaded and that the
transmitters and receivers have been

Table Continued on Next Page
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"TABLE 2-2.

CONTROLS AND INDICATRORS (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 is in the process of per-
forming a commanded operation.

receiving an On Cylinderk
The On Cylinder

The FTU is
signal from the drive.

'"LED flashes when an On Cylinder condi-

tion is disrupted.

The FTU 1is receiving a Unit Ready

signal from the drive.

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

The FTU 1is receiving a Unit Selected

signal from the drive.

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

The FTU 1is receiving a 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 lights 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 2-7.

MANUAL TAGS

FTU STD 1/0 MUX I/0 Data Entry Switch
KEY/LED Bit Bit Positioned To Head
F - - Mux Bus In Bit 0.
E Tag 3 Tag?2 1
D Tag 2 Tagl 2
C Tag 1 TagO 3
B - - 4
A - -- 5
9 Bit 9 - 6
8 Bit 8 - 7
7 Bit 7 Bus Out Bit O - - -
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 Out Bit 4 - - -
2 Bit 2 Bus Out Bit 5 - - -
1 Bit 1 Bus Out Bit & - - -
0 Bit 0 Bﬁs Out Bit 7 - - -
83323370 E 2-47




STATUS BYPASS

The FTU will normally 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:

l. 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 c Tag Gate In (RDY)
210 ‘ A Seleéted
29 9 Seek Error
28 8 Fault
215 - F ' Time Out
214 E Continuous Updated'MUx Status

The FTU is now programmed to continue exercising the drive de-
spite error condition.
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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 is
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 verlfylng 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

l. Set SINGLE/CONT and EOT STOP/OFF sw1tches to de81red 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.
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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 deV1a—
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.

1. 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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9.

10.

ks

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 1 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 in progress prior to dis-
covering bad track.

RELEASING PROCESSOR FROM LOOP.

The processor may dget hung up in a 1loop 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. 1In
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. C

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., ° ;



5. Using digital meter, measure power supply voltages per
table 4-2.

6. 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 Vv
-5V 02A/B -5.0 *0.05 vV
GND 06A/B

"PROCESSOR TEST

1. Set Circuit Breaker CBl, on power 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, RUN, BUSY, FLT, SEEK, ERR, SELD, WT
PROT, RDY, and ON CYL LEDs are not lighted. If any of
these LEDs are 1lighted, a probable microprocessor mal-
function 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

o Decoder LED drivers

© Data bus buffer

e PIA 1]
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:

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

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

a. If LEDs RUN, +5, -5, RD, and 29 and 2ll 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 iight 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 de51red
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
4-40 ‘

b. Observe that all LEDs are off.
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TABLE 4-3. ERROR ADDRESS

|
f Location Of Error
'‘Address Of Card Circuit .
:Error* Type Location Type** Location Function
; . .
;0000-007F _JGX A2A/B04 585 3841 MPU
i0088-8B _JRX A2A/BO01 586 0741 PIA#1
008C-8F _JHX  A2A/B02 586 4442 PIA$?2
0090-93 _JHX A2A/B02 586 5242 PIA#3
10094-97 _JHX  A2A/B02 586 5842 PIA#4
0098-9B _JJX  A2A/BO03 586 0429 PIA%5
j009C-9F _JJX A2A/B03 586 1329 PIA{6
00A0-A7 _JGX A2A/B04 587 0446 TIMER%#1
00A8-AF _JGX A2A/B04 587 1246 TIMER#1
00BO-B7 _JGX A2A/B04 587 1546 TIMER#3
00B8-BF _JGX A2A/B0O4 587 2746 TIMER#$#4
1000-13FF _JGX A2A/B04 2114L-2 0409 RAM
(Bits 0-3)
2114L-2 2609 RAM
(Bits 4-7)
3000-37FF _JGX A2A/B04 5905 2731 ROM
3800-3FFF _JGX A2A/B04 5904 0431 ROM
* Displayed in row 2 LEDs. Data written is in Row 1, High
Order; Data Read or Check Sum, is in Row 1, Low Order.
** This refers to CDC element number as shown on the logic dia-
.grams see Normandale Circuits Manual (Publication Number
83322440) for more information.
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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 SELF TEST
HEAD/MAN, SEG, 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.

¢ 4-8

Perform switch test as follows:

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:

o Switches
e Data bus buffer
o PIA 1
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LED DISPLAY /N

ROW1 |0 1 2 | 3| 4 5 | 6] 7| 8] 9| 10| 11| 12] 13|14} 15
cow 2 | 25| 214 R3] 2| S| 0| 91 8| 7| S| 5| | B3| 2|2t 2O
DATA ENTRY
DEVICE TYPE x | x| x| x| x x | x x| x x| x| x| x [ x |x|x
UNIT NUMBER - |- - 2 | - - S P R T T I I ST A
DESTINATION -] - 2 | - | - - N I D e e B
HEAD -l -2 20 -1- S R I S P T A I I
RECORD S 2 N I - S T I R R R A ST A
FIXED HEADS - 2| -] 2| - S I R D I U (U U U P
DATA PATTERN | - 2| 2| -1 - - S N I R O A P e e
STATUS BYTES || - | 2 | 2 | 2 | - - S R A e
SEEK INCREMENT || 2 | - | - | - | - - S R I R P T A P I
s MPU ADDRESS || 2 - - 2 | - - N I R R P T A O
W MPU DATA 2 | - 2 | - | - - S O R T P P A N I
I B 2 | - 2 | 2 | - - S I R
T c 2 2| - | -1 - - S D R R R T e e
c D 2 | 2| - 2 | - SO A R R I T I I
H E 2 | 2| - | - - S A R O T T I
E F 2 | 2| 2| 2| - - N O I I B T
S | RD/WRT SELECT
WRT FORMAT X | x| x| x| x ] x Px x| xi x| x| x| x {x |x|x
WRT/RD FORMAT | - I T U I R P R B N 0 AP A
WRITE S - -l -l -2 -1]-1-1-
READ - - - - - - - - - - - |2 2 - - -
WRT/RD - S T SR R I R IR RPYR U R R N
AL IGNMENT - - - o] - S U R R R P U IS AU I
ACCESS ONLY " - S T S I A N B O I I
NOTES:
/A\ X = INDICATES INITIAL POSITION OF SWITCH. RETURN EACH SWITCH TO ITS INITIAL POSITION BEFORE TESTING
NEXT SWITCH :
1 = INDICATES LIGHTED ROW 1 LED
2 = INDICATES LIGHTED ROW 2 LED

9H350-1

Figure 4-1. Switch Test Display (Sheet 1 of 5)
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LED DISPLAY /2\

ROW 1 0 1 2 3 4 5 6 7 8 9 10 11|12 ) 13| 14| 15
ROW 2 215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
7 - - - - - - -l -l-12) 2t |{-1-1-1-
8 - - - - - - ~l-f2t-1=-1=-9{-1-1-1-+
9 - - - - - - -l -fe2l-1-12 {-1-1-1-
A - - - - - - - - 2 - 2 - - - - -
B - - - - - - - |l-j2-t2 12 ]-14-1-1-
c - - - - - - - l-t2f2|-1|-1-1-1-1-
D - - - - - - -ttt |- f-1-1-
E - - - - - - -l -12t2f2 |- |- |=-1-1-
F - - |- - - - -]l-12]l2 |2 {2 |-1|-1-1-
ACCESS SELECT
S MANUAL TAGS - - - - - - - - - - - - - - - -
W DIRECT SEEK - - - - - - - 2 - - - - - - - -
I DIRECT CONT - - - - - - 2 - - - - - - - - -
T SEQ FORWARD - - - - - - 2 2 - - - - - - - -
c SEQ REVERSE - - - - - 2 - - - - - - - - - -
H SEQ FWD/REV - - - - - 2 - 2 - - - - - - - -
E RANDOM SEEK - - - - - 2 2 |-} =-1-1-1=-1-1-1-1-
S X - N SEEK - - - - - 2 212 - 0=t~ 0= 1-1-1-1-+-
FIXED VOLUME - - - - 2 - - - - - - - - - - -
LAMP TEST - - - - 2 - - 2 - - - - - - - -
SELF TEST X X X X X X X X X X X X X X X X
B R RPN I R O 12 IS -2 (2 (N U S [PU (U IS R
c - - - - 2 2 - f-1-t=-1=-d-q-1-1«1-
D - - - - - 2 2 - 2 - - - - - - - -
E - - - - 2 2 2 - - - - - - - - -
F - - - - 2 2 22| -1-1-14-1-1-1-1-
NOTES:
A See Sheet 1

9H350-2

Figure 4-1. Switch Test Display (Sheet 2 of '5)
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LED DISPLAY zf;
ROW 1 0 1 2 3 4 5 6 17|89 jw|1uafizfi13]|14]15
ROM 2 15 | 14| 13 12| S| S10f 91 B o7 | B | 5 8| 3| 2 | | L0
HEAD
MAN - - - - - 1 S N D T I I R I I
SEQ X X X X X X Xl x [ x Jxbx {x [x {x |x |x
RAN . - - - 1 - -t -l - -1 0-q-1-1-
RECORD
MAN - - - - - - T e R T R I R
SEQ X X X X X X X | x| x [ x | x {x |x [x |x [x
RAN - - - - - - 1| = |- ]=-74-94-1-1-1-/1-
S | SINGLE/CONT
W SINGLE - - - - - - S L e TS I T PP A g
I CONT X X X X X X X x| x x| x [ x [x [x {x |x
T -7+
c - - - - 1 - - -l - - -1t 1-1-
H CENTER POSITION|| X X X X X X [ x| x {x [ xrx {x {x |x {x |x
E + - - 1 - - - - - - - - - - - - -
S | LATE/EARLY
LATE - 1 - - - - S R T R D R E T TN B e
CENTER POSITION | X X X X xoEX x| x I x Ix x x [ x[x |x [x
EARLY 1 - - - - - S N R BT EET R S B B
NOTES:
zi};Seé Sheet 1

9H350-3

Figure 4-1. Switch Test Display (Sheet 3 of 5)
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LeD pISPLAY /N
ROW 1 o |12 |3 |a {5 |e6]7|8]9ofwo|lu]jiz]|1z]ia}is
ROW 2 15 | 141 o131 12| 1| 00 9 B 7 B S| A 3|22t
WRITE FLAG/OFF
WRITE FLAG A O I I I I I A R D A
OFF . X X X X X X XX (x| x {x | x |[x |x [x]Xx

WRITE PROT/OFF

WRITE PROT - - - - - - e N T e O T I I A

OFF X X X X X X X P X [ X | X | x | x | X | xX-]X|X
AM/SECTOR

AM - -1 - - - - -l - -1-1-1-1-111-1-

SECTOR X X X X X X XU x [ x | x| x x| x |x |x|x

EOT STOP/OFF
EOT STOP - - |- T P I R P T I I I
s OFF x Ix P'x oPx o fx o fx [ x x| x| x|x{x Ix [x |x]x

W | DATA/OFF
I DATA ERROR - - |- S I I 0 e S D T U I A A
OFF X x | x x oix lx o bxbx o px pxbx obxopx o pxojxo}x

ADDR/OFF
ADDR ERROR - - - - - - - - - 1 - - - - - -
OFF X X X X X X X X X X X X X X X X

SHIFT PATT/
DATA PATT

. %) m pe o4 o -

SHIFT PATT - - - - - - - - 1 - - - - - - -
DATA PATT X X X X X X X X X X X X X X X X

SEQ PWR/OFF
SEQ PWR - - - - - - S I I P T I O P T
OFF X X X X X X XL x | x | x| x |Xx [x {[x |x |x

NOTES:

zi};See Sheet 1

9H350-4

Figure 4-1. Switch Test Display (Sheet 4 of A5_)'
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LED DISPLAY /A\
ROW 1 o |1 | 2|3 |4 |5 |6 |7 |8{o|w0ju|lizfiz|ia|is
ROH 2 REY ST IREY RRRTY IS T RN N B0 0N IR Y I P IS )
KEYBOARD
0-9 | INDICATES VALUE (IN BCD) OF KEY PRESSED.
A-F :} i 29-23 Row 2 LEDS.
s HEX T T T T e o R O I 2 P e
W DISP I A I R O 2 R I
I CLR ENT I e O I I D P 2 P I I T
T LOAD e e N I A
c DEC A I e I R I O D I I 2 R AT I
H BIT N e R O I D A - O P
E SEL DRV A I R I I I R R T N P P I
s CLR FLT e D I A 2 |2 |2
RTZ R O B I P e e
CLR T e e R N T R e
G0 N T e e e e e P
sTOP N T I e e A R P
NOTES: .
ASee Sheet 1
9H350-5

Figute 4-1. Switch Test Display (Sheet 5 of’5)
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ELECTROSTATIC DISCHARGE PROTECTION
NOTE

The following material is needed to perform these
procedures:

Conductive Static Shielding Bags* 55038604 (8 x 10)
95038606 (12 x 16)

*Vendor: Minnesoté‘Mining & Mfg Co.

HANDLING ELECTROSTATICALLY SENSITIVE ASSEMBLIES v

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.

[ Keep cards in conductive bags - when circuit cards are
not installed in the drive, keep them in conductive
static shielding Dbags. 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 circuits are used on
several logic <cards in the unit. The 1logic <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, c¢lothing, containers, etc.

Touch the 1logic 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 1logic card must remain in the bag or at a
properly prepared work station whenever it is not
installed in the logic chassis.

83323370 G : 4-15 .
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REVISIONS
REV ECO. DESCRIPTION DRFT. | pATE |cHx'D
A PE23000 | RELEASED
REV|S|0N STATUS OF SHEETS & B |PE54244 1ADD NOTE TO STATUS MATRIX 3-18-81
A C |PESAZ44A]|ERROR CORREC TION 31881
2[3]a[s[s]7[8]9 [io]uiz]iz[1a]is]ie]i7[is]ia]20 /N\[eresten feeieet anims conts FET
€ aDD NOTE 11.9.82
AJAJA|ALA
B{A |A |A A D
Cl|A|A}A A
DA JA |JA |A
EfE
C
<+
L]
B
NOTES:
ADEVICE TYPE CODES ARE
IN SECTION 2 OF THIS MANUAL.
A
oRaun |G, AQsonmpt 131477 KEY TO LOGIC NORMANDALE
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. ASSEMBLY {OCATOR

THE FOLLOWING SHOWS EACH MAJOR ASSEMBLY, ITS
PHYSICAL LOCATION CODE, AND WHERE IT IS FOUND

IN THE DIAGRAMS.

A2-1L0GIC CHASSIS

AS5- CONTROL PANEL
BOARD

A3-TEST POINT BOARD

NOTES:

/N INCLUDES _JGV-POWER
SUPPLY BOARD

CARD USED IN CMD HEAD *
ALIGNMENT IN DRIVE. CARD]
STORED IN TESTER.

PHYSICAL | DIAGRAM
ASSEMBLY LOCATION | CROSS REF
CODE NUMBER
POWER SUPPLY & Al 80!
LOGIC CHASSIS A2
—JKX CTL PANEL INTERFACE A2B0OI [{s1]
—JHX 170 CONTROL A2A/BO2 201
~ JJX RD/WRT CONTROL A2A/B03 301
~JGX MICROPROCESSOR A2A/804 401
—ZEV TEST POINT BOARD A3 601
~2ZFV LED DISPLAY BOARD A4 50!
—ZJV CONTROL PANEL BD ‘A5 701
—~ZPV HD ALIGN CARD J— 951
MAGNETIC PERIPHERALS INC. | ASSEMBLY LOCATOR TOrERATIONS c 83323370 G|E
@D v b comromntion IR T
19333 |ReFno |sntsr 2 PAGE 5-10
4 2 | 1
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- REVISIONS
REV ECO DESCRIPTION DRFT. | DATE CHKX'D
REVISION STATUS OF SHEETS S {pesizsy {aun
8 |PES4237 | CHANGE DUAL CHANNEL BUSY c8 5-2-80¢
UNUSED RES|STOR PACKS C |PES4249A | CHANGE CARD TEST POINT [<:] 5-21-80]
1121314567 |8|9[l0]il|I12]13]{14]15]l6|I7]|I8]I9]|20 LOCATION | PIN(S) D | — 1400 wistonv o pAce oLF_[n-s-ez
Alalalalalatalala gg;g 3;‘;7;38
BlBla|BlAa|{B|A]A A . 4220 6,7.8 .
c|lgla|sjc|Bl{AjA|A g;zg 33;6;)87
D 6020 2,7.8 B
UNUSED LOGIC ELEMENTS
OUTPUT
ELEMENT | LOCATION PINS
146LS - 6031 2,10
146 1042 6.8,10,12
i 189LS 0442 9,12
A02-
44A +5 V _ +5 vV
448 i2454 J—esm J_
BO2- 6.8 ufF 6.8 ufF
44A | +20% 120% -1 uF
44n 35 vV 3BV
A2P203 oD A02- A2PB2-
- A
—-}g: _I_ >-0685% 064 602 [a3) P1-17
_029>__1: = >-0685% 068 602 (a3} P1-34 ]
11K
as ] ;
18 '
T
255 4 FILTER CAPACITORS
A02- 1 uf
: 23A | 1t u
i
238 .
2854 +5 ¥ 5V
g?)-- 0819 3156 1434
=)>—1 0933 3519 2534
BO2- 0934 3734 3123
39A ! 0954 3745 3134
398%s | 1319 4123 3145
NOTE: 1934 4234 4312
. A02- . 2432 4810 4318
& PINS 9 8 12 OF189LS AT 0442 ARE UNUSED 3_239 5V 2543 | 6119 4328
ONLY ON AJHX REV E & BLW ——})——] \Lg-’*g“uF \L 2554 6332
T s20% 1 uF 3032 2054
s T
S/C 28 8 BLW, W/0 10034
onawh |G Lg,062 8N
vECKED MAGNETIC PERIPHERALS INC. g&% Ric:ANsTROL POPERATIONS. c 83323370 {6 | D
enoneer A/ Bmadl /19/rq BB (ST B covommon COOE IDENT | CROSS SHEET PAGE
APPROVED TYPE+ AJHX LOC:A2A/B02| 19333 |REFre 201 I 1or9 | 5-25
4 | R A pd | 1 ReF 75121202




-RCVR ENABLE

A02- . - BR) 206
204 802408 2453y +ENABLE RECEIVER 3| a6 A et L I
A2P202 L | RP-2920 | 3 "RP‘;gf?io l
16\ +SEEK _ERROR/BUS IN BIT 6 2 470 0 R T | BO2- A2PB2-
AAA 1 +SEEK E
4 _SEEK_ERROR/BUS IN BIT 6 a3 3 AR/BUS INSIT 6 s\12B45 128 g5 [33] p1-28
15¢% +FAULT/BUS IN 81T 7 VT FAULT/BUS IN BIT L@zos 204
- VWA + 7 N
0K FAULT/BUS IN BIT 7 VAT 12835 128 602 [a3] P1-11
‘—-) W (8) 203,204
+INDEX
[RP 25201 FX) 204
470 0
18\ +INDEX gl 4701 g +ON CYL/BUS IN BIT 2 148
43K _INDEX sl " s MBI 602 [a3] P1-26
17K “ON_CYL/BUS IN BIT 2 [ NEE ————e—— ) 203,204
42 g; “ON_CYL/BUS IN BIT 2 RS —; +5V
———-J $ §$ $RP-1820|
[wP-24201 4 1 {1479,
19 WL +UNIT READY/BUS IN BIT 3 2l 410 4 | '] N U
44;’ “UNIT READY/BUS IN BIT 3 N NAEEEE 2 (UNIT READY/BUS INBIT 3 s\14ANNI4A o, [z P1-09
20 §< +ADDRESS MARK FOUND/BUS IN BIT O el 7 7 1 203’.204
45 & _ADDRESS MARK FOUND/BUS IN BIT O sl " Tg 5] 2120 |Is +AM _FOUND/BUS IN BIT 0 SHIEII8 602 3] Pa-25
== (d L@ ? ) \
9
2008 11 +SECTOR MARK 203,20 306 B03-438
. PErty 0 BX) 204 R
25 +SECTOR MARK 10 k0| 4] 470 0 s '?4 13 +BUSY/GND A\sgfz-
50 -SECTOR MARK 5] g - > NC
48 {{ — BUSY/GND VAR g 205
WA—t
21 + BUSY/GND 4 n _J.s 5y —_————— )
A2P201% 2108 It 1 +5V
. SPARE. —— .
03 \\ WRITE PROTECT/ s e 58301 o |é $ 3RP-6020]
08 +WRITE_PROTECT/SPARE ! 33 4700
S8y 10 k1 2| 470 0 |, 1 n_1-1 3 Ar0h) BO2-
- L oas I3 T s +HRT PROT/SPARE
A2P203- NEVAEE] 2 / 35298 ¢
02 +SERVO CLOCK FYERNAERE ] . 205
14 ;/ _SERVO_CLOCK S| 16 s 5 +SERVO CLOCK 37A_ 305 803-298
-, vt |
— 11 +READ_CLOCK 424
P 54201 10 >>—— 305 BO3-26B
05 +READ CLOCK 7l 4700 |y 15 13 +READ DATA/INTERRUPT .\ 428
72 READ CLOCK s " Ts 14 NC
03 +READ DATA/INTERRUPT THNVAEEEE i L@ 205,208
16¢¢ -READ DATA/INTERRUPT 4 13 5V
__Qtlsle lelsls ===~ Yl
I_RP-SSZO‘E S ‘P $ 3 SRP-5920 7 ;
| 56 ﬂ:» S S| l:» > >56 N | —_——
| & ivtwtalatuie TN
1
Lty L‘W_r?_:}] s 5 g gzl /N
= = RP-5220 4 T 71 1 9
22 +SELECTED/MODULE ADDRESS ol 470 0 | E] T ot el P - : 802
09 (X _SELECTED/MODULE_ADDRESS LN 2| 9 ISELECTED/MOD ADDRESSED _ sy28h g
10 < +SEEK END el T g 7| 4920 205 402
23 ]2\ _SEEK_END LW s 6 5 +SEEK_END -S> 4].1 404 A04-17B
== 9 205 404 A04-138
[RP- 4820 10 n BO2-
03 JSECTOR » (#SE1ZED) Aa0R Iy o +SECTOR e (-SE{ZED) _ 3268 o
268§ .SECTOR o (-SEIZED) st 7 16 14 13 L.zm :
a2 +INDEX/RESERVED CHEAEE = 9 A02-
vﬁu 2 NOEx RESERvED e T +INDEX/RESERVED 388
NOTE: e a2 5_1”5__3_".’_1:_'.'.:;—J Y 204
O o amsadsion  |TERIIHEIETT —
: s (! MACNETIC PERIPHERALS INC. |  INPUT RECEIVERS "CPERATIONS c 83323370 | C | B
. prohdll
L +a— 4 E:m _____ 1| ®D LRI oo AR T
= = LOC: A2A/B02 | 19333 |rerno 202 Is"“’ 2 |"““ 5-26
a 0 3 A 2 | 1



4 | 3 v 2 | 1

X

REVISIONS
REv £Co DESCRIPTION DpRET | DATE fCnn'D
A |PE23000 |RELEASE L Tarviw,
REVIS'ON STATUS OF SHEETS UNUSED RES'STOR PACKS 8 PES4237 INC DSGN CHNG S ™ 6-18-79 :"lfl
€ | PES4249 | CHG_CARD TEST POINT s |r-23-m, ”:’d.
6)7{8|9|lO[II]I2]13}14]15}16{IT I8 ]9 |20 LOCATION PIN(S) O [onicon | cHo RES oN AJnx o1 [s-22-6f
E | DHIOOMSA CHG RESISTOR ON AJKX (e 1234
A Alalala 0831 3.6.7.8 F_|oui0034 [ cHe adHX TO Cunx HUERS 1282
3020 2.1.8 .
B B 4220 6.7.8 - D
Cc [ 4120 3,6,8 [ :
5920 3.4.6,7 I
0 6020 2.7.8 L
E - |-
F F L] ]
UNUSED LOGIC ELEMENTS
ELement | Location | ORTRUT -
146LS 6031 2 —T ]
146 1042 6.8.10,12 ]
C
AO2-
a4k +5 V v
448 l
==>>——1e J_zasa :Lsgsa
802- 6.8 uf 6.8 uF ' ur
44A +20% +20% :
B TEOTET -
A2P203 - o0 AD2- A2PB2-
01 -GN A A
o _I_ 3—>0825% 062 602 [a3] P1-17
—>—1 06B\\ 068
o7 = . H»2085%. 008 602 a3] P1-34
ST - ’
15 > | i
18%C
214 | B
25y 4 FILTER CAPACITORS
h02- 1 urF
23A
234y ,
2389 4 ‘e v -5V
39A :
;Z—E—})—--- . 0819 3156 1434
=1 0933 3519 2534
Bo2- . 0934 3734 3123 -
_39"9—»_"" 0954 3745 3134
RELM S— 1319 4023 3145
1934 4234 4312
A02- 5y 2432 4810 4318
: D2k 5V 2543 6119 4328
0288 ] \Lom \L 2554 | 6332
. . -, St F
: : T Sa0x” 1 uF 3032 | 2054
L . | T
1 35 1 A
S/C 28 & ABGVE, W/10034
orawn [ L9 206l 877 . .
T MAGNETIC PERITHERALS INC. gl/AOG Ri%NsTROL T AN C 83323370 6 |F
INGINEER mM'/H/H €P (b o CODEITNT |1 HOSS SHrEl PAGE
APPROVED TYPE+ CJHX LOC:A2A/802| 19333 [*¢' % 20I I lor9 5-34 .1
4 3 A 2 | ReF 75121202 1




1 bt v -
AD2- : *
204 802408 2953y, +ENABLE RECE1VERS s 1l -RCVR ENABLE _(BR) 206
1‘(;462 - Tt 1>
A2P202- RP-292( rev
2920 -
16\ +SEEK ERROR/BUS IN BIT 6 2y 470 ﬁ_}l 2503%”'
41 -SEEK_ERROR/BUS IN BIT 6 VW T
15 <FAULT/BUS IN 817 7 A L2 $ +SEEK ERR/BUS INBIT 6 \;1%%'; “tri
40 ’ _FAULT/BUS IN BIT 7 | AN Lt ;. g coz [t P1-2s
10 Eas ST SFAULT/BUS IN BIT 7 203,204 124
© . 43 g% - INDEX _ 203,204 ’ 502 (A P1-13
: : AP 2520 | +INDEX '
i} +ON CYL/BUS IN BIT 2 7!_470 n g FX)204
2% —oN CYL/BUS W BT 2 . Tt +ON CYL/BUS IN BIT 2\ 148« 148
e 98 N %
I Re-37203 BRER I i 12 2037204 coz R Pr-ze
LS 33338 lelsh W I A T P e — am '
I rEr o= A = +5V
L 999,15 3 SRP-2142
. =) {32 356 } [RP-24201 2 2; 1820]
. = 2 i7" - 42 1
19\ LUNIT READY/BUS IN BIT 3 =() 2 470 0 |4 =3 4~ —
44 {{ UNIT READY/BUS IN BIT 3 A .
20 K¢+ ADDRESS MARK FOUND/BUS IN 81T 0 A 3 : (UNIT READY/BUS INGSIT S syraasstdn
225 -ADURESS MARK FOUND/BUS IN BIT O SN U 2120 |5 L@ 203,204 02 [a3]P1-09
e r r +AM_FOUND/BUS IN BIT 0O :
b -0e00 — M w1581\ 158
_:U—'g\’}l—' s 4 RrP-0720 ! - : 1 2037%012) - 602 [A3]P1-25
= ssen | 502 10 +SE . 30 R
25y SECTOR HA ',5____1 | ':750;0_}3 0 CTOR MARK@ 4 6 B03-438
50 -SECTOR MARK —WW 13 B
T e 14 +BUSY/GND
> - - AAA h »-348
46 ¢ BUSY/GND W |2 ) Ne
2i 35 +BUSY/GND T VI 13 "2 208
A2P201° = sV N e o — 1
03 -WRITE_PROTECT/SPARE é) 2018 e Y It 'm *sv
08 *WRITE PROTECT/SPARE | VT fap sgz0] 33 41 4 1 g g gRP-6020]
2! 410 0 |, — 1 g_1 § 3402 |
A2P203- N I 949 |3 TEREE 802
2 v seRv L 3 2 +ART PROT/SPARE .
. 0 _CLOCK 1 sl W17 ) ¢ 298_y
14 5; —SERVO CLOCK st o 5% s SERV L@ i
. 2 vWA—rj + 0 _CLOCK 37A
rgg"’,f“ § a} = = 3 1 - 2%;—-— 305 BO3-298
! 33 M 5036 o 1 +READ_CLOCK 2204,
. ! 424
T R O
- { . K A 1
g 5 e a +READ DATA/INTERRUPT
(136 >- +READ DATA/INTERRUPT A L
READ DATA/INTERRUPT PSS E 2 205.208
T AAA—+ 5V
]___,_’1§4 2o et
| RP5320¢ 8 ‘.—]' ry S SRP 5920 ’
56 05 3 T : S $56 1 ! —_— i
L _ 1 __} I'—1 0 Ly
i TN I'< % $ gRP 4220;
= = RP b3 470
22 +SELECTED/MODULE ADDRESS - ol 4132(2103 \4 :_') i § 4o
09 -SELECTED/MODULE ADDRESS — i ] 3 s ¢ o
2 W 35 |a -
T> L :[ o ;3 51 949 I3 +SELECTED/MOD ADDRESSED S5 Bo?
7 T At 7 NC
END 5T e =1 20 s 205 402-
—M—rp + SEEK END 408 104 A04-178
-z 9
_% +SECTOR * (+SEIZED) lrai;gago_l 10 1 204 205 L 104 RoATE
26 SECTOR » (- SEIZED) 1 8 I 15 +SECTOR o (-SEI1ZED) _ 268
12 ¢ + INDEX/RESERVED ?}4..ﬁ e I 14 = J *
24 E INDEX/RESERVED 4 4 —w—i2 B &)1 o
S a3 +INDEX/RESERVED 288
@@ _fal2isr fsa 32 g 5V > NC
i -
RP-47203 $ § s1|s 3 $ $RP 5320 >
] 66 0% S 311g & < |
! $3503 % .}55 |
] MAGNETIC PERIPHERALS INC. N nATONS
— T | E:‘_”. ————— J Pt g r RA| INPUT RECEIVERS QPLRATIONS 83323370 G F
L i T
I - < LOC: A24/B02 | 19333 |mr w202 I‘""' 2 l"“ 5-34.2
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101

405
405
407
405
405
409
104
405

AD2-
Az

- 3EQ PWR GND

-SEQ PWR PICK

A2P201-

NC-91->
BO1-27A 9_729

- AN\ 04
] §: 09

+5 Vv
o
P —
202 (3 +FAULT/BUS IN BIT 7 o0 Voo ool33 *OATA BIT O (W) 204,205,209
>—= +SEEK ERROR/BUS IN BIT 6 3 32 +DATA BIT 1
202 — (A PA1 01 [3 04,205,209
206 {BH >—< -OPEN CABLE = I o2} 31 +DATA BIT 2 R) 204,205,209
>—=< +TAG GATE IN 5 30 +DATA BIT 3 e oo
206 — (80 PA3 586 03 3 204,205,209
202 (o >—< +UNIT READY/BUS IN BIT 3 [ 0422 +DATA BIT 4 ; T) 204. 205,209
>——= +ON_CYL/BUS IN BIT 2 7 <l 28 +DATA BIT § o
202 c PAS  pip 0 u 204,205,209
206 (BE Z_—<+BUS IN BT 5 Hpas  No 2 o} 21 *DATA BIT § V) 204,205,209
80250, (£ )< *AM FOUNO/BUS IN BIY O k] ) p7}26 +DATA BIT 7 W) 204 B02- A2PB2-
A04-134 08BNy +BUFFERED A7 22 10 +BUS OUT BIT 0 205.200 214 \\ 214
04-13 €S0 PBO > 602 p3}P1-02
A04a-318 28855 +BUFFERED A2 245y peip L@zov 208
g04-218 2548C "ENABLE PIA 142 PRI P 12 1 +BUS OUT BIT 1 7T \208 \\ 208
—"—9/ cs2 PB2 —) > -20
204- 168 954 K +BUFFERED_AQ 35§ 0o pasl13 L L@zm,zoa
A04-164 OTA K “BUFFERED A1 36 14 +BUS OUT BIT 2 204 \\ 20A
—, RSO PB4 > S -03
B04-08a Q4AN * ENABLE @2 25t NABLE pas |- L@zm.zoa
801-28A 058 -RESET EYTY g pac |16 +BUS OUT BIT 3 55198 3,198 21
AD4-30A 048 +BUFFERED R/-W 2l e pa7 1 L.zm
nco18<C 40} | TRaAl38 o +BUS OUT BIT 4 )/19A IF‘IQA 04
NCO2A 86, 39ca2 o ER —L.zm
264 18] +BUS OUT BIT & 188
:g 2580 (T O "2
258% B2y [—.201 208
ss +BUS OUT BIT 6 -208 18a 184
: ==, -05

+BUS OUT BIT 7

07,
LD)aor.200

-IRQ4

) B 602 3] P1-23
278

+BUFFERED A7

) NC

+BUFFERED A2

AF 204,205

-ENABLE P1A 1 & 2

AG) 204,205,209

+BUFFERED AD

209

+BUFFERED A1

(23 204,205

+ENABLE 02

sloldld

204,205

AL) 204,205,207

-RESET <A >
+BUFFERED R/-W

204,205

@ 204,205

L

MAGNETIC PERJPHERALS INC.
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PIA DATA AND BUS CONTROL

NORMANDALE
OPERATIONS

C 83323370 G} A

LOC: A2A/BO2

CODE IDENT

WPl 203 [sar 3 Jersoza3

A
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d ] 3 v < | 1
o +DATA BIT 7
223@@ +DATA BIT 6
203(0 +DATA BIT ©
203 @ +DATA BIT 4
203 (3 +DATA BIT 3
203 7\_*DATA BIT 2
+DATA BIT |
203 (P = A BT 0
203 (N)
v +5 v
20
<
202@ +FAULT/BUS IN BIT 7 2lo0 Voo ool33
202~ ( ") >——<+SEEK ERAOR/BUS IN BIT 6 3o 01]32
> +BUS IN BIT 5 al, S ]
206 (BE PA2 586 2
206 (BF)-—= +BUS INBIT 4 ] P o322
202(D >—<+UNIT READY/BUS IN BIT 3 Sloas - 222 D20
>—< +ON CYL/BUS IN BIT 2 1 PIA 28
202 [ PAS N0 4 05|
208 (BOP—— + BUS IN BIT | Sleas D621
>—< +AM FOUND/BUS IN BIT Q S 7128 BO2-
. 202 E PAT 07 0 -
+BUFFERED A7 22 10 +UNIT SEL 2 . \\ 34A
203 (AF cso P8 . > Dammra 18
+BUFFERED A2 24 11 +UNIT SEL 2
802- 303 (AG) csi PB1 (aP)
407 B04-20a 2345 -ENABLE PIA 384 23INTS pg2i12 +UNIT SEL 22 L \>-&Nc
(d > 3 7.
" 203 @ +BUFFERED_AQ 38 ney pa3l13 SUNIT SEL 2
203 (K +BUFFERED A1 36]0c0 pgalld 1 358 ne
203 @.::Q:;z 92 28| anLe PBEIIS 50 146058 +MUX_INTERFACE @
203 ()="=R 34N ReseT -0 6031 3358 xe
802 203 (AN +BUFFERED R/-N f; R/WRITE pa7j11
LI ca1 TraR}38 384 206 A02-15A
24834 39 —l37 -OPEN CABLE N (&I
NC I —cr2 TRG3-— > NC
N c8 L——. A02-
Ne > cet Vss SUNIT SELECT - @ ANNE K ZNNT)
] |1 ”
: +SERVO CLOCK " \ 10 B802-
202 (zz ' 146Ls = -IRQ6 274
. ’ €030 > NC
: ‘ 1
- 3N j4eLs 4 +ENABLE RECEIVERS X 4?3 206 A02-168 4
202@ +SEEK END 6031 ‘ 202 A02-24A ;
: , -ENABLE RECEIVERS R e
‘ -ENABLE PIA 3 & 4 %
' ' ] BS) 205,209
Gl —1oN kl
+5V 3
—o & " ,.:,751'5
i 1 “Conl
4 . 1 Mux
‘ Lllgzsz}g |- 5V NSTTeLs 5—F—E‘h‘ﬁ pe-
: B802- A2PB2-
+ SECTOR « (-SEIZED) 2 | 2 |.
204 (DX co 11AN 1A
T e () —t_SECTOR MARK 3]l 4 sy 3], 093 2 S 602 [A3] P1-12
+ 5 I Np h6_ 205 311 B03-17A
204 <1 7 404 AD4-19A
204@-#1ML———7 0 I N 5
—_ . 178LS 118 118
nl! 3. 2o ® +INDEX M—o>—— 602 [a3] P1-29
NOTES: g 3 e L@ 2059 306 B803-18A
* 0442 ON 76964601, 76964602 =] 12 +5 ve—tNR N6 404 AO4-18A
BOARD BLANKS ; 1542 ON 76964600 0
BOARD BLANK -

/\ LOCATION 0442 ON 76964600 BOARDS

MAGNETIC PERJPHERALS INC.

PIA DATA AND RECEIVER ENABLE

NORMANDALE
OPERATIONS

83323370. G |F

C

o o
CODE IDENT

LocC: A2a/802 | 19333
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REF NO

204 [swer 4 pur5o34,4
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a | 3 v 2 I 1
+DATA BIT 7
22330 YDATA BIT 6
203 O + DATA BIT 5
203 Omnn BIT 4
+DATA BIT 3
203
O + DATA BIT 2
203 R)—~onta i s
203 @ +DATA BIT O
. +5 Vv
l2o
Heao  ¥eC  pofid
3 32
204 — Pa1 01
202 +SELECTED/MOD ADDRESSED Al paz 02 N i
202 O +WRT PROT 5 Pa3 586 03 30
>——< +READ DATA/INTERRUPT 6 5242 29
202 (H PA4  pia vafs
202 \>—<_+SEEK_END Mpas NO3  pslid
>—<_ +BUSY/GND 8 21
F PAG 06
2020— ) PAT 07 26 BOZA_ A2PB2-
+BUFFERED A7 22 10 +BUS OUT BIT 8 \ 1T7A\N 174 602 [A3]P1-06
203@— 24 g:? / ::? " +8US OUT BIT 9 @ 208
204 (83 -ENABLE PIA 3 & 4 23\t P22 +BUS OUT BIT 10 1 5168 ) 168 24
+BUFFERED_AO 35 13 l L.zoa
0 >— 1 PB3|=—
Z(Z)SSAK ’ +BUFFERED A1 36 2:0 raald +TAG 1/20 (%) 164 o
VENABLE 2 25} cunaie pas |8 +TAG 2/21 2oa
203 AL 16 +TAG 3722 . By 228
-RESET 34 »228y, 228 18
203 (AM RESET P86 +READ/WRITE ENABLE
202 203 (in *BUFFERED R/-W 21| o parl] L(A_Z}me
NC 42 39| oy TROA3E -1RQS 32245\ 228 01
ne -4245C 8% a2 Trga3lJ q 208
18 19 . 2183 218 R3] P
BO2- cB1 82 1 602 [A3]P1-19,,
09 Vss 13 12
NC N | . 146LS D 200 R
N
+BUFFERED A2 9 8 J_ 603 >-§LNC
203 (A6 146LS = L.
O 6031 &) 207 e
D—="—NC
3 MITTERS < 40,
N VENABLE TRANS A0 500 a02-158
202 @ +SERVO_CLOCK ] aes MO >—A02_
6031 -ENABLE TRANSMITTERS \\a1h
4N o
5 5 +GATED INDEX 108\ 118 B
204 (Mw + INDEX 2l D> 602 [n3] p1-29
3| 175Ls T____—306 BO3- 184
5V 6832 1nq 6792 ke '——————404 A04-I8A
1k
¢ {4005 |- I
21,
31, 175Ls
| 6720 N6 802-
6932 il GATED SECTOR A\ MIA
+5V — 10 0NS 9 +GATED SECT SHUES>A 602 [a3) Pi-12
204 (T +SECTOR | kR 2]y e 311 BO3-ITA
L L 404 A04-19A
ETN A 8
MAGNITIC PERJIPHERALS INC. PIA DATA AND TRANSMITTER TOrEnA TN c 83323370 G |F
[c3Rrad PR ENABLE Top NG | apes
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q | 3 v 2 1 1
207@ +TRANSMITTER ENABLE
UNIT SELECTED 23
204(aT * A .
O- JUNIT SEL 23/TAG GATE IN ooy
-UNIT SEL 23/TAG GATE IN K
204@ +UNIT SELECTED 22 l +UNIT SEL 22/BUS IN BIT 5 <C 06
-UNIT SEL 22/pUs IN BIT §__ &K OI
I >
Feo o
4 | | +
a8 RCVR [§ ) JRP-0831 oY
202@7 - RCVR ENABLE - Vs $$3$ 4100
———=q3 3 IRP0920 15 03] el ==-d B02-
F—w— P ENAGRT 7 TR L 2 2 O TR T A O W\ 304 ..
s VW 5 | A SR G
) V2 Ty e 18 10}] F +BUS IN BIT S Y1335 138602 [k3] P1-10
| | RP-0720 L4108] ' 3 +BUS IN BIT 4 203 20 138
Ljsea_ | 1420 | | 2l] F & >>13855-=" 602 [a3] P1-27
m 31" Y 7 L.zm
i W— 5 +BUS IN BIT 1 154
L 2|1 ‘ 6] F 15858192 602 [A3] P1-08
o 61 on :; I = 204
1 L8 DY
204 (AR +UNIT SELECTED 2 o ! a70Q -5V A2P202-
<} 2] 176a |13 L_s100] SUNIT SEL 21/BUS IN BIT 4 N 49
31 1520 |2 -UNIT SEL 21/BUS IN BIT 4 <K 24
+UNIT SELECTED 20 [ ?.
204 (AP
Te 8 +UNIT SEL 29/BUS IN BIT 1 3 48
4 9 -UNIT SEL 20/8US IN BIT 1 < 23
7/
T -
l _ 6l2 |3 "RP-1820 |
R r=-=313 0 8l 1t
SV RP-06203 $ $ 3| VW T ~+5Yy
Y EEE: LD §
Lo __L 71
()} M |
. — 470 N1
1812 = | Rp=2031] =
A W av——t VLN sus-yr
82 e 3 it »2nlls2¢ |, REA
A02- = 82n L4700 | TN *READ/MRITE DATA _(pJ) 208
204 802- 468 1685y +ENABLE RECEIVERS —— 6 o tlrp 2131
' F2
{rp-2031 3 )
7[59 2031l ¢ —= ' Fuz -2 .OPEN CABLE Oa" 203
T AVA'AT 6 7 ’| ]
i AAA : v
470 0.
i | lns
— -8V
MRp-2iaz]
81 o |
2 4l
A02- : L) ''s6 nlfl
(IR LA I
306 Bo3-308 2183y ¢MRITE DATA ! “Lw A2P203-
p : ; 12) 764 13 = *HRITE DATA o /+READ/WRITE DATA _ \\ 20
306 803-288 2lAyy  *WRITE GATE . ~ 3 a2 “WRITE DATA o /-READ/WRITE DATA _£X 08
77
204 @u +OPEN CABLE/SEL HOLD 5
: Ls 8 +OPEN CABLE/SEL HOLD \‘3"32902'
1
204 802-364 13AYy s$MUX INTERFACEL 1] .o K2 | 4 9 -OPEN_CABLE/SEL_HOLD SS 14
o 1042 lu
tsv +MUX_INTERFACE
BC) 206,207,208
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4 ] 3 v 2 I 1
+5 v
T
206 (30 +MUX_INTERFACE 2[x=v Lo
25% (38)—*READ/ARITE ENABLE )l 6o 0
HUX
508L
2653 1063
203 @sus OUT BIT 7 3
AQ2- 4] 2
306 BO3-288 22Ayy _ *MRITE GATE 5h I 1 A2P202-
203" (x)—+8US QUT 81T O 1S 2 +BUS OUT BIT 1 30
T 3 _ ~BUS OUT BIT 1 Kos
203 O‘D +BUS OUT BIT 6 13k 5 -
] 12 6 +BUS_OUT BIT O 29
AO2- ] R - —_— >
A A .
306 B03-258-234) +READ GATE vl 4 BUS OUT BIT O S
205 (v)_*BUS OUT BIT 1 0] |
O 15
BiT 23 =
208 {(BU)—
D, ; :
14
A02-. - 508LS A
305 03108 35Ayy  +BYTE CLOCK 3
- 4
203 (i) _-ENABLE B2 al 2153 E a2
O - 5 7 +BYTE GLOCK \\ 38A
6 —> 403 AD4-08A
1 10
_ 13
203 (38 +BUS OUT BIT 4 12
283 {any_+BUS OUT BIT 3 1(1) 9 5_] oy A2P202-
1 6|e 8 +BUS OUT BIT 2 Sy
15 s B3 9 -BUS OUT BIT 2 06
— nal Fl,3-[> D>
b~ X7y
28| o, 5 i3 +BUS OUY BIT 3 3332
¢ D gl S -BUS OUT BIT 3 (>o7
i - 7.
A02- 141 sosLs
306 BO3-318 20A +ADDRESS MARK GATE 3
E 4| 3253
. P 7
|
1 .
S ouT BIT §
203 (7) *BUS OUT BIT 2 A—;‘g ‘BUS OUT BIT S vy 34
: : L—‘—H 0 -BUS OUT BIT § LKoo
_— c 7
203 (Ac +BUS QUT 81T 5 10 sBUS OUT BIT 4 133
15 >
t -BUS 0OUT BIT 4 08
By L' >
1353
" a02- , 1K K \ 5 v + TIE_ HIGH o 208
205 B02- 404 1By +ENABLE TRANSMITTERS s N s I + ENABLE TRANSMITTERS /0N \
2
4| 143 PE o 45N 0453
1
1053 13
12
A ANSMITTER
R L + ENABLE TRANS 5@ 208
~guam.§_m_n_u§mn££ 206
N 1053
] 1
10
12 143 B NOARMANDALE
13 MACNETIC PERIPHERALS INC. | BUS OUT MULTIPLEXERS rERA TS 83323370 G {a
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a 1 2 A |

2

1




I 3 v 2 ] 1
2077 -ENABLE TRANSHMITTER
206 Oac +MUX INTERFACE 1 T +BIT 23 @207
' 5% +READ DATA o2
o . 3>24B. 309 Bo3-278
= ] 189LS[
+BUS OUT BIT 2 Fin 2622
203( 2 11 4
203 @mus 0UT BIT 5 35
203 (aF +BUS OUT BIT 7 5} ,
) +BUS OUT BIT O 6 A2P202-
- 3 0
- e nh—, AT G
- 1
203 +BUS OUT BIT 14 10 — —»1
202 ( +READ DATA/INTERRUPT 14) " GUS 0UT 81T & 55
+READ/ARITE DATA 13 : HH-22.
0 8J 0 BUS
2(2)16ET . C/Lwruv: e BUS OUT B1T 6 K10
207O~ +ENABLE_TRANSMITTERS 10
8US OUT BIT 8 5
AW hd A
205 . ﬂg?’ 5 176 8 +BUS OUT BIT 8/SPARE 5 37
; 1 kA {4 00 [0 -BUS QUT BIT 8/SPARE (: 12
205 (ax +BUS OUT BIT 9 1 &
| 2] 13 +BUS OUT BIT 9/SPARE \
L 3 12 -BUS OUT BIT 9/SPARE KCEE
ln
Y )
o 10
+TAG 1/2 5
AZ
205 o] " | +TAG_1/7a6 20 3526
: 4 4420 L9 -TAG 1/TAG 20 o
204 (&% WUNIT SELECT « (SELECT HOLD) « TAG GATE 1
JUE) 13 +UNIT SELECT/SEL HOLD/TAG GATE 47
3] 12 “UNIT SEL/SEL HOLD/TAG GATE (>2_2
ln
5 v
10
+TAG 2721 5
A
205 (BA) s LRLLE - +TAG 2/74G 2! W27
4 4 o -TAG 2/TAG 21 02 4
205 {cA +TAG 3/22 1
2 13 +TAG 3/TAG 22 28
1 TAG 3/TAG 22 03
—) 12 - 2 5>__
ln
5V
. 10
205 (v +8US OUT BIT 10/SPARE ] I A2P201-
. 6 8 +BUS OUT BT 10/SPARE \
A02- : L4l 4009 |9 -BUS OUT B1T 10/SPARE {Kos
305 AO3-32A 4185 +HRI TE CLOCK 1 A2P203-
2 13 SHRITE CLOCK  \\19
3 12 “MRITE CLOCK {: 06
ln
5y
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(1)
<«
)
-h

203® ENABLE P1A 132 o T,
o] 140LS g
AODRESS 3831 140Ls P& SN
203{Ac 'E - 2 5l 3831 140Ls B—13
704 (B)-EN BLE PIA 334 10n 3831 140Ls pLL
602 13 3834
409 B04-294 41BNy ¢READ I HEAD
ngc;m
4
>—< +DATA BIT O 3 3842 DATA >—< '83%'
203 (V) AN TLE (3) T f2 -DATA BIT © S 002 A0D1-048
P)>—< (6) 5
203 F 102 BO1-08B
>—< +DATA BIT 2 (10) 1
2038 >—< <DATA BIT 3 3 F 304 AD3-17B
203( S T R4 - 408 B04-17B
: -DATA >—<
DATA BITH 5>938 002 401-058
102 BO1-08A
- 304 AD3-16A
802- 408 BO4-17A
409 B04-264 2243y +HRITE 15 -DATA BIT 2 >—=< 3 0SA_ 02 A01-05A
102 BO1-03B
304 A03-158
4 Tt Z) gog— 408 BO4-16A
1 ¢ Y
T .
— o) DATA BIT 3 > N 038 > 201-038
2 ) 102 BO1-03A
r‘ 304 AD3-14A
408 BO4-15A
>—< +DATA BIT 4 < 5 iy
. N
203 (1 (3) T F]R DATA BIT 4 238 002 01-438
>—< +DATA BIT & _(6) S
203 (U F 102 B01-07B
203 (¥ >—< +DATA BIT 6 (10) 1 .
> < +DATA BIT 1 (33) £ 304 403088
203 (W T rj Ak _ 408 B04-288
. <
DATA BIT 5 N A 002 AD1-43A
102 B01-058
304 AD3-0TA
- a0z 408 B04-28A
kT -DATA BIT 6 - > 94 o002 A01-04A
ogn}vn 102 B01-05A
Sons 304 A03-058
4 7R3 o= 408 BO4-254
1 h{6) ;
F -DATA BIT 7>—=< (\(034A
5 H.(10) > 002 AD1-03A
72 =.013) 102 BO1-04A
304 AD3-044
408 BO4-26B
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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 1is
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.

83323370 G _ 7-5
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INDEX] PART PART DESCRIPTION f NOTE
NO NO
7-1 82338800 FINAL ASSEMBLY TB216A
7-1 82338802 FINAL ASSEMBLY TB216B
1 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, External Tooth S/C 25 & Blw,
Lock 6 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,
S/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 TB216A only
10 75147300 ENVELOPE, C. B., Foam TB216A only
11 POWER SUPPLY ASSEMBLY
(see Figure 7-5)
12 10127112 SCREW, Pan Head, Machine,
6-32 x 5/16
13 FRONT PANEL ASSEMBLY
(see Fugqure 7-2)
14 CIC COMPONENT ASSEMBLY, _JKX
15 CIC COMPONENT ASSEMBLY, JHX
16 cic COMPONENT ASSEMBLY, _JJX
17 CIC COMPONENT ASSEMBLY, _JGX
18 7588600 ADAPTER, CMD, Head
o Alignment TB216A only
19 10126103 WASHER, Internal Tooth,
: ‘ Lock, 6
20 10127114 SCREW, Pan Head, Machine, s/C 25 & Blw,
6-32 x 1/2 W/ 54344
20 10127123 SCREW, Pan Head, Machine, S/C 25 & Abv,
’ : 8-32 x 1/2 W/ 54344

83323370 G



INDEX} PART l PART DESCRIPTION NOTE
NO NO '
7-1 FINAL ASSEMBLY
21 10127112 SCREW, Pan Head, Machine,
6-32 x 5/16
22 93114326 STANDOFF, Tapped
NOTE:
The following items are not
shown,
75149401 SUPPLEMENTARY SUPPLY ITEMS TB216A only
75145402 SUPPEMENTARY SUPPLY ITEMS TB216B only
75145500 I/0 CABLE ASSEMBLY,
10 Pin (A4)
75145501 1/0 CABLE ASSEMBLY,
- 26 Pin (B5)
75145502 I/0 CABLE ASSEMBLY,
50 Pin (A2)
75145801 ADAPTER CABLE ASSEMBLY, MUX I/0 - B
34 Pin (B7) Cable TB216A
, only
75145802 ADAPTER CABLE ASSEMBLY, STD 1/0 - A
75 Pin (A6) Cable TB21l6A
only
75145803 ADAPTER CABLE ASSEMBLY, sTD 1/0 - B
34 Pin (B3) Cable TB216A
only
75145804 ADAPTER CABLE ASSEMBLY, MUX I/0 - A
75 Pin (Al0) Cable TB2l62A
only
75146000 ADAPTER CABLE ASSEMBLY, STD OR MUX
60 Pin (AS8) I/0 - A Cable
83271600 LINE CABLE ASSEMBLY,
120 Vv
77440300 HEAD ALIGNMENT CABLE
ASSEMBLY TB216A only
94389927 TEST LEAD, Red, Head ‘
Alignment, TB216A only
94389907 TEST LEAD, Black, Head '
Alignment, TB216A only
77612337 CABLE ASSEMBLY, CMD,
Head Alignment TB216A only
75882394 CABLE ASSEMBLY, CMD, ’
' Head Alignment TB216A only
50151700 TERMINATOR ASSEMBLY, AMEN TB216B only

83323370 G
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INDEX} PART
NO NO

PART DESCRIPTION

NOTE

71-2 75144500
7-2 75144501

1 66301754
2 66301717
3 66301718
4 66301719
5 66301730
6 66301731
7 66301732
8 66301742
9 66301743
10 66301744
11 66301785
12 66301750
13 663017651
14 66301792
15 66301793
16 66301794
17 66301795
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

FRONT

FRONT

KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
- KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY

PANEL ASSEMBLY

PANEL ASSEMBLY

CAP,
CAP,
Cap,
CApP,
CAP,
CAP,
CAp,
CAP,
CAP,
CAP,
Cap,
CAP,
CAP,
CAP,
CAP,
CAP,
CAP,
CAP,
Cap,
CAP,
CaApP,
CAP,
CApP,
CAP,
CAP,
CAP,
CAP,
CAP,

llol'l

'lll‘l

"2"

h3ll

"4"

Il5ll

"6“

Il7l"

"8"

ll9ll

"An

ﬂB"

HC"

'ID"

IIE"

“F"

"HEX"
"DISP"
"CLR ENT"
"LOAD"
"DEC"
"BIT"
"SEL DRV"
"CLR FLT"
"RTZ"
"CLR"
nGon
"STOP"

SCREW, Phillips,
8-32 x 3/8

WASHER, Internal
Lock, 8

SCREW, Phillips,
6-32 x 3/8

STANDOFF, Hex,
8-32 x 1.312

WASHER, Internal
Lock, 6

S/C 25 & Blw,
W/0 54344

S/C 25 & Abv,
W/ 54344




INDEX} PART i PART DESCRIPTION [ NOTE

NO NO ‘ d
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 65644001 JACK, Black Banana
38 #4 CABLE AND SWITCH ASSEMBLY
39 14 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

83323370 G ’ 7-13




9-1702C

Logic Chassis Assembly

Figure 7-3.
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INDEXl PART
NO NO

PART DESCRIPTION

|

NOTE

75144400
54283300
10127112

7 -

N =

93114217
75148603

75148602

U s W

6 54281700

7 75148600

8 54282100
9 75148601
10 CIcC

83323370 G

CONTROL PANEL ASSEMBLY

COMPONENT ASSEMBLY, _zJV
SCREW, Pan Head,

6-32 x 5/16
STANDOFF, Hex, 0.875, 6
CABLE, Control Panel
CABLE, Test Point,

Read/Write

TEST POINT BOARD ASSEMBLY

CABLE, Test Point,
I.0. Signal
LED BOARD ASSEMBLY
CABLE, LED Display Board
CABLE, _JKX LED Display
Board

7-17
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Figure 7-5. Power Supply Assembly (Sheet 1 of 2)
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tINDEX PART

PART DESCRIPTION

NOTE

7~

N =,

oW

[ce BN o)}

10
11
12

13
14
15
16

17
18
15
20

21
22

75147000
93562158

10127115
Cic
75145400

75145401

75145402

95661326
00863717
10126105

84305529
82691003
95634801
55655517

95661324
75148500
iE]
10126103
10127112
93541010
75147700
93106206

93041106
17901508

75149600
75149601
94277400

83323370 G

POWER SUPPLY ASSEMBLY (Sheet 2)

COVER, Power Supply Board
SCREW, Self-Tapping,

Hex Head, 6-32 x 1/4
SCREW, 6-32 x 5/8
COMPONENT ASSEMBLY _JGV
HOUSING, Tester

HOUSING, Tester

HOUSING, Tester
CAPACITOR, 83 UF, 15V
CLAMP, Capacitor Mounting

-WASHER, Internal Tooth

Lock, 10
BUSHING, Snap-in
CLAMP, Capacitor Mounting
NUT, U Type Speed
SCREW, Sheet Metal,

6-20 x 1/2
CAPACITOR, 18 UF, 15 V
BOX, Blower Mounting
FAN, Axial, 50/60 Hz
WASHER, Internal Tooth,

Lock, 6
Pan Head Machine,
6-32 x 5/16

TERMINAL, Ring Tongue

22~16, #4-6

BRACKET, Block Terminal

MARKER, Terminal Strip

STRIP, Terminal
SCREW, Thread Rolling,

6-32 x 1/4

SCREW,

NOTE:

The following items are not
shown.

AC/DC HARNESS ASSEMBLY
AC/DC HARNESS ASSEMBLY

TIE STRAP, Cable

S/C 25 & Blw,
W/0 54344

s/C 25 W/
54344, W/0
54343B

S/C 25 & Abv,
W/54343

s/C 25 & Blw,
W/0 54243B

S/c 25 & Abv,
W/ 54343B :
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ENGINEERING RECOMMENDED SPARE PARTS LIST

| ITEMS APPEAR ON| I PART |REPLACE- |
IFig.IPagelIndeXl DESCRIPTION | NUMBER IMENT PART| NOTES
INo. | No.| No. | : | | NUMBER |
CONTACT, Wirewrap
Used S/C 14 & Above 82315001 82315001
ROM, 5904 ' Older units
Used S/C 26 & Above 506257604 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
LED, Red _
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 ' ST
Used S/C 14 & Above 94363700 94363700
83323370 G 7-25 o



- ENGINEERING RECOMMENDED SPARE PARTS LIST

| ITEMS APPEAR ON|

|  PART |REPLACE- |
|IFig. |Page|Index| DESCRIPTION | NUMBER |MENT PART| NOTES
[No. | No.| No. I | 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
' 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 '
' T Used S/C 14 & Above 95587003 95587003
7-26 83323370 G e



SECTION 7C

CARD INTERCHANGEABILITY CHART



CARD INTERCHANGEABILITY CHART 7C

S S

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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REVISION STATUS OF SHEETS *founf — &1&:}' el
s[e|718]9io]uiliz[i3ia]is[is[i7[i8]i9]20 ° :éhuw ﬁyﬁ ,

MIDIO| D >|==
miololo| >N

ASSEMBLY P/N

CARD IDENTIFIER

SPECIAL INFORMATION

FCO IF APPLICABLE

X %* [T¥7] “v" witL REPLACE ™" ONLY IF FCO “Z" IS INSTALLED.
{ i | S T (% INDICATES BACKPANEL WIRING CHANGES)
| x* *Y" ] "Y" WILL REPLACE X" ONLY IF CHANGES
[ ! ; INDICATED BY NOTE ARE INSTALLED.

] "Y" WILL REPLACE "X° ONLY IF CHANGES INDICATED
7" ] BY NOTE, AND BACKPANEL CHANGES INDICATED BY %,
- ARE INSTALLED.

ux- L -Yu
I
on "Y" wiLL REPLACE "X°,
*X" WILL REPLACE "Y°
o
[ Ix1 N [y "Y" WiLL REPLACE *Xx°, LOG FCO “Z"
[ I ] 7
"x" oy *Y® wWiLL REPLACE “X°, (NO FCO}
T fasuciion QUULUIRLY caRD INTERCHANGEABILITY CHART 83323370 | 6
e 71 - TB2i6 A/B FTU T
APPROVED] 3 DIVISNON
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REVISIONS
wtv.| oce. ] surt | catt [eac®
A _pr23000 [8E.TASED Lo Jey .
REVIS'ON STATUS W SHEETS B [PE54243[ ADD 2 INVERTER AUJX —=——F BIJX TH 9-17-79
T {PEs4256 [Buax_TO caux cB ".
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