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MANUAL TO EQUIPMENT LEVEL CORRELATJ.ON SHEET 

This manual reflects the equipment configurations listed be/ow. 

EXPLANATION: Locate the equipment type and series number, as shown an the equipment FCO log, in the list below. 

Immediately to the right of the series number is an FCO number. If that number and all of the numbers underneath 
. it match all of the numbers on the equipment FCO 10i, then this manual accurately reflects tile equipment. 

EQUIPMENT TYPE SERIES WITH FCD'S COMMENTS 

FA501-A 01 ECQ's 14165 14328, 14376, 14454 
02 14468 
03 14571 
04 

FA501-B 01 ECQ's 14165, 14328, 14376, 14454 
02 14468 
03 14571 
04 

BR810-A 01 14165, 14328 
01 14468 only 
02 

BR810-B 01 14165, 14328 
01 14468 only 
02 

XA243-A 01 

FT116-A 01 

01987 
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PREFACE 

This manual provides information to aid in the installation, 
checkout, and maintenance of the CDC® PLATO® Flexible Disk 
Subsystem. Information is provided for both on-site and tech
nical support use. The subsystem provides flexible disk storage 
capability to a PLATO Information Systems Terminal (IST-II and 
IST-III). 

Product and equipment number correlation for the various 
subsystem configurations and associated memory options is as 
follows: 

Product Number 

40003-203 

40003-204 

Equipment Number 

FA501-A 

BRS10-A 

Description 

PLATO Master Flexible Disk 
Subsystem, 60 Hz, 120 Vac. 

PLATO Slave Flexible Disk 
Drive, 60 Hz, 120 V ac. 

40003-205 FA501-B PLATO Master Flexible Disk 
Subsystem, 50 Hz, 220/240 V ac. 

40003-206 

40003-20.0 

40003-211 

BRS10-B 

XA243-A 

FTl16-A 

PLATO Slave Flexible Disk 
Drive, 50 Hz, 220/240 V ac. 

Additional 16K by 8-bit RAM 
Option (up to three RAM 
options may be added). 

Terminator assembly for IST 
parallel I/O channel. 

Organization of this manual is divided into eight major sections: 

Section 1 - General Description 
Section 2 - Operation 
Section 3 - Installation and Checkout 
Section 4 - Theory of Operation 
Section 5 - Diagrams 
Section 6 - Maintenance 
Section 7 - Parts Data 
Section 8 - Wire Lists 
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Other manuals providing reference and operator information on 
the flexible disk subsystem, maintenance information on the 
flexible disk drive assembly, and maintenance information on the 
1ST terminal are listed as follows. All manuals may be ordered 
from: 

Control Data Corporation 
Literature and Distribution Services 

304 North Dale Street 
St. Paul, Minnesota 55103 

Title Publication Number 

PLATO Flexible Disk Subsystem 
Hardware Operators Guide 

9406 Flexible Disk Drive Assembly 
Hardware Maintenance Manual 

Information Systems Terminal II 
Hardware Maintenance Manual (1ST-II) 

Information Systems Terminal III 
Hardware Maintenance Manual (1ST-III) 

62940005 

77614903 

82100083 

62940007 

In addition to these publications, an instructional flexible 
disk and user's installation guide are available as follows: 

Micro Plato Instructional Flexible Disk 76773000 

Micro Plato User's Installation Guide 76368339 

The disk and the guide may be ordered, using an Education Order 
Form, from: 

viii 

Order Administrator 
Education Company 

8100 34th Avenue South 
P.O. Box 0 

Minneapolis, Minnesota 55440 

62949100 C 
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Disks for general use (formatted or unformatted) may be ordered 
by phoning as follows: 

in Minnesota, Alaska, or Hawaii 612-830-7352 (call collect) 

in other parts of United States 800-328-6207 (toll-free) 

in Canada 416-291-7151 (call collect) 

Note, these numbers are for ordering disks only. 

In other countries, contact the nearest CDC Business Products 
represen ta tive. 

The 1ST II and the 1ST III have been approved by the Federal 
Communications Commission (FCC) as not being harmful to the 
telephone network when connected directly to the telephone 
lines. Instructions for fully complying with Part 68, FCC 
Docket 19528 can be found in the Site and Support manuals that 
accompany the particular terminal being used. 
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GENERAL DESCRIPTION 

This section provides a general description of the PLATO Flexi
ble Disk Subsystem (PFDS) configuration including the related 
equipment specifications. The PFDS is a Z80 microprocessor
based programmable storage subsystem that is intended for use by 
a PLATO Information Systems Terminal. The subsystem interfaces 
with the terminal via the PLATO parallel I/O channel. Refer to 
figure 1-1 for an exterior view of the subsystem. 

o 

03892 

Figure 1-1. PLATO Flexible Disk Subsystem 

SUBSYSTEM CONFIGURATION 

The PFDS is configured as two basic versions: 

• PLATO Master Flexible Disk Subsystem 
• PLATO Slave Flexible Disk Drive 

62949100 1-1 
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Each version is available as either a 60-Hz or 50-Hz product/ 
equipment. Refer to the preface for product/equipment number 
correlation. 

The subsystem can consist of a single master unit or a master 
unit and one slave unit. The two units (master and slave) are 
interfaced by attaching the signal lines of both 9406 Disk 
Drives together via a 50-pin interconnecting I/O cable. The net 
effect is that the controller logic board of the master unit is 
interfaced to both 9406 Disk Drives connected in parallel as 
shown in figure 1-2. 

PLATO MASTER FLEXIBLE DISK SUBSYSTEM 

The PLATO Master Flexible Disk Subsystem contains a CDC 9406 
Flexible Disk Drive, a 50-Hz or 60-Hz ac power entry panel, a 
mother-board backplane, a dc power supply, and a Z80-based con~ 
troller logic board. 

PLATO SLAVE FLEXIBLE DISK DRIVE 

The PLATO Slave Flexible Disk Drive is identical to a master 
unit except that the ZaO-based controller logic board is removed. 

RAM EXPANSION FEATURE 

The standard subsystem random-access memory consists of 16K 
8-bit words. The RAM size may be expanded to a total of 64K 
a-bit words in 16K-word increments. Each 16K RAM option con
sists of eight l6-pin integrated circuits (ICs). IC sockets are 
provided on the controller logic board for installation of the 
RAM chips. 

ROM EXPANSION FEATURE (FUTURE AVAILABILITY) 

The standard subsystem read-only memory consists of a two 2K by 
8-bit EPROM that uses memory addresses 000016 through OFFF16. 

1-2 62949100 C 
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MEDIA 

The media that can be used in the subsystem are the CDC 423 
(single-sided, double-density), CDC 425 (double-sided, double 
density), or CDC approved equivalents. These flexible disks 
have the following characterists: 

• Index - 1 
• Sectors - Programmable 
• Cylinders - 77 
• Tracks per cylinder - 1 for single-sided disk, 2 for 

double-sided disk. 
• Surfaces - 2 
• Tracks per inch 48 
• Bits per inch - 6816 double density 

50-Hz, 220/240-V AC 
OR 

60-Hz, 120-V AC 
LINE VOLTAGE 

AC 
ENTRY 
PANEL 

120 V AC 
FAN 

DC 
POWER VOLTAGES .. 9406 

SUPPLY FLE XIBLE 
.. DISK DRIVE 

.~:.. 
DC - VOLTAGES 

~ '7 

h 
ZBO-BASED 

U LOGIC 
CONTROLLER 

BOARD 
A 

" 
w _ 

+5 VOLTS 
.... 

J 
PLATO MASTER FLEXIBLE 

SHIELDED 
9406 

SIGNAL 
CABLE 

m 
~ 

~ 
ill ""r 

fI. 

~ 

:1 DISK SUBSYSTEM 

TERMINATOR -jJ 
OR CABLE 

""[ 
I.,. 

I/O 
CABLE 

TO THE 
PLATO 1ST 

TO ANOTHER 
DEVICE* 

50-Hz, 220/240-V AC 
OR 

60-Hz, 120-V AC 
LINE VOLTAGE 

AC 
ENTRY 
PANEL 

120V AC - FAN 

DC 
9406 A VOLTAGES POWER 

FLEXIBLE SUPPLY 
DISK DRIVE " 

4 ~ 

DC 
VOLTAGES I---

'l1li ~ - - - -:.:: -, 
1 (MISSING) , 
' ZBO-BASED ' 

LOGIC I 
I CONTROLLER I 

.. ' BOARD 
, 

A I .?IL.. _____ J .. -
U 

r +5 VOLTS 

PLATO SLAVE FLEXIBLE .. 
DISK DRIVE 

03798 

*The other device could be another PLATO Master Flexible Disk 
Subsystem, Graphic Printer, etc. 

**These connectors are not used. 

Figure 1-2. PFDS Master and Slave Unit Details 
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EQUIPMENT SPECIFICATIONS 

Equipment specifications for the subsystem are listed in table 1-1. 

TABLE 1-1. EQUIPMENT SPECIFICATIONS 

CHARACTERISTIC SPECIFICATION 
I , 

-----------------------+----------------------------.---------, I 
Dimensions: I 

Height 202.S5 rom (7.99 in) I 
Width 3Sl mm (14.99 in) I 
Depth S02.S mm (19.7S in) , 

----~-------------------T--------~--------~-------------------I 

Weight: 
FASOI-A (60-Hz master) 
FASOI-B (50-Hz master) 
BRS10-A (60-Hz slave) 
BRS10-B (SO-Hz slave) 

16.7S'kg (37 1b) maximum 
20.19 kg (44.51 lb) maximum 
16.33 kg (36 1b) maximum 
19.73 kg (43.5 lb) maximum 

I 
I 
1 
) 

Power Requirements: 

I 
1 , 

I (Nominal) 
FA501-A 
FAS01-B 

120 V ac, 
220/240 V 

60 Hz, 
ac, 50 

1.4 
Hz, 

, 
A, O.lS kW maximum) 
O.S A, 0.19 kW I 

maximum 
BRS10-A 120 V ac, 

maximum 
BRS10-B 220/240 V 

maximum 

60 Hz, 1.2 

ac, 50 Hz, 

A, 0.16 kW 

o • 6 SA, O. 16 kW 

I 
) 
) 
) 
I 

------------------------~---------------------------------------) 

Temperature: I 
Operating 10°C to 32°C (SOOF to 90°F) ) 
Nonoperating -34°C to 66°C (-30°F to 150°F) ) 
Ch __ an_g~e~/h ________________ ~6-.-7-0-C~(-1-2-0-F~)--------------------_______ I 

I 
Relative Humidity: I 

Operating 10% to SO% ) 
Nonoperating S% to 95% I 

___ C_h_a_n~g_e~/_h ______________ ~-1-0-%--__ .---------------------------------) 
I 

_O~p_e_r_a_t_i_n~g __ A_l_t_i_t_u_d_e_: ______ +_3-0-0-0--m~(-9_S_5_0 __ f_t~) __ m_a_x_i_m_u_m _______________ 1 
) 

Heat Dissipation (Air): S5S Btu/h (161.3 W) maximum, fan cooled) 
) 

1-4 62949100 
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TABLE 1-1. EQUIPMENT SPECIFICATIONS (CONTD) 

CHARACTERISTIC SPECIFICATION 

Disk Storage Capacity:* 
Bytes/Track 
Bytes/Cylinder** 
Bytes/Surface 
Bytes/Diskette** 
Bits/Byte 

Transfer Rate:* 

Seek Time: 

Head Stabilization Time: 

Head Load Time: 

Diskette Rotation: 

Latency: 
Maximum 
Average 

Double Density 
10 416 
20 832 

802 032 
1 604 064 

8 

Double Dens i ty 
500 k b/s 
62.5 bytes/s 

3 ms 

20 ms 

40 ms 

360 r/min +3.5% 

166.7 ms 
83.3 ms 

Recording Method: Modified Frequency Modulation (MFM) 

*Storage capacity and data transfer rates are a function of 
the formatting used on the diskette and the programming of 
the controller. 

**Applies to double-sided diskettes only. 
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OPERATION 

This section describes the controls and indicators of the flexi
ble disk subsystem. Locations are shown in figure 2-1. Refer 
to the Micro Plato user's installation guide and Micro Plato 
instructional flexible disk for information on associated 

.operating programs (see preface for publication/part numbers). 

POWER SUPPL Y_""'""'I!!!~:::=~~===:::;::jj LED INDICATORS 

CONTROLLER BOARD 
LED INDICATORS 

POWER ON/OFF SWITCH/ 
CIRCUIT BREAKER 
(LATE VERSION) 

VOLTAGE SELECT 

" __ ~ SWITCH ,y 
VOLTAGE ADJUSTMENT 

POTENTIOMETERS 

03894-2 

Figure 2-1. Control and Indicator Locations 

VOLTAGE SELECT SWITCH 

The voltage select switch is present on 220/240-V, 50-Hz units 
only. The switch is located on the bottom of the cabinet and 
selects taps on the transformer primary winding to match the 
input site voltage available. A metal plug covers the access 
hole. 

POWER ON/OFF SWITCH/CIRCUIT BREAKER 

Two versions of the Power On/Off switch/circuit breaker exist. 
Early units have the switch/circuit breaker mounted toward the 
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rear of the unit with a connecting rod attached to a push/pull 
control knob at the front of the unit. Power is applied by 
pulling the knob forward and power is removed by pressing the 
knob in. Later units have a rocker switch/circuit breaker 
mounted on the front of the unit. 

A power application initializes all internal control logic 
circuits, and if bit 27 of the diagnostic control switches is 
down, initiates the self-test diagnostics. 

The circuit breaker provides necessary overload protection for 
the subsyst~m. 

DEVICE ADDRESS SWITCH (MASTER UNITS ONLY) 

The subsystem device address is established by a la-position 
binary-coded-decimal rotary switch at the front of the con
troller board. A slave unit is addressed by selecting Drive 
No.2. This is accomplished by clearing operation control 
register bit 24. The master unit is selected by setting bit 

MASTER RESET SWITCH (MASTER UNITS ONLY) 

Pressing the Master Reset switch reinitializes the operating 
program. Holding the switch pressed more than three seconds, 
reinitiates the self-test diagnostics (if selected), and reloads 
the operating program into RAM memory. The operating program is 
loaded from the flexible disk if available. If a flexible disk 
is not present, the flexible disk subsystem trys to load from 
the PLATO system. 

DIAGNOSTIC CONTROL SWITCHES (MASTER UNITS ONLY) 

There are eight switches on the front of the controller board 
that provide manual control of the program and self-test 
diagnostics. Diagnostic test descriptions are provided in 
section 6. Control functions selected by these switches are as 
follows: 
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SWITCH 20 - Not used 

SWITCH 21 

• Up - Allows result of detailed memory test to be 
displayed in LEDs per switch 22 setting. 

• Down - Bypasses displaying result of detailed memory test 
selected by switch 22. 

SWITCH 22 

• Up - Allows failing memory IC within a RAM bank to be 
displayed in LEDs. Switch 21 must be in up position to 
view this display. Also note that for subsystems having 
more than 16K of RAM, failing memory bank must first be 
determined by having switch 22 down. 

• Down - Allows failing memory bank to be displayed in 
LEDs. Switch 21 must be in up position to view this 
display. 

SWITCH 23 

• Up - Bypasses test 7 (write/read on disk) of diagnostics. 

• Down - Enables execution of diagnostic test 7. 

SWITCH 24 and 25 

These switches define what banks of RAM are installed: 

RAM BANKS 
Switch 2 5 Switch 24 AVAILABLE 

Down Down 1 (16K) 
Down Up 1, 2 (32K) 
Up Down 1, 2, 3 (48K) 
Up Up 0, 1, 2, 3 ( 64K) 

62949100 C 

ADDRESS 
RANGE (HEX) 

4000 - 7FFF 
4000 - BFFF 
4000 - FFFF 
0000 - FFFF 
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SWITCH 26 

• Up - Allows looping on diagnostic tests. 

• Down - Does not loop on diagnostics. 

SWITCH 27 

• Up - Bypasses diagnostic test execution. 

• Down - Enables execution of the diagnostics except when 
switch 20 is up. 

LED INDICATORS 

Master units have four red LED indicators on the controller 
board that are visable through holes in the front panel. The 
LEOs are used by the self-test diagnostics to indicate detected 
errors. LED 23 (leftmost) indicates a diagnostic error and 
LEDs 20 through 22 identify the failing memory bank or Ie as 
determined by the settings of switch 20, 21 , 22, and 27 
of the diagnostic control switches.* At successful completion 
of the diagnostics, LED 20 is assigned as the power-on 
indicator. These LEDs are also user programmable.** 

Both master and slave units have four red voltage LEOs on the 
power supply PC board. The front panel must be removed to view 
the indicators. These LEOs indicate presence of +24 V, +12 V, 
+5 V, and -5 V at the power supply outputs. Note that a lit LED 
does not conclusively indicate that the correct voltage is 
present, only that there is sufficient voltage to bias the 
device on. 

Two adjustment potentiometers are also on the power supply PC 
board. These provide for adjusting the +24-V and +5-V power 
supply outputs. 

*LEOs 20 through 22 define which test section has failed. 
If diagnostic control switch 21 is up and there is a memory 
error, then LEOs 20 through 22 identify the failing memory 
bank or IC depending on setting of switch 22. 

**After completion of the self-test diagnostics, the operating 
system uses LED 23 as an Error indicator, LED 22 as a Read 
indicator, LED 21 as a Write indicator, and LED 20 as a 
Power-on indicator. 
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INSTALLATION AND CHECKOUT 

This section provides information on packaging, installation, 
and checkout of the flexible disk subsystem. 

PACKAGING 

CAUTION 

Observe MOS circuit handling precau
tions (described in section 6 of 
this manual) when handling or pack
aging the controller board. 

The flexible disk subsystem is packaged for shipment using 
foam-in-place chemicals (figure 3-1). If the subsystem is to be 
reshipped it must be packaged as it was originally received from 
the factory. Use the existing packing materials or if not 
available, order new packing materials from CDC Corporate 
Traffic. Request pre-formed packing materials for the 
FA50l/BR8l0 per packing instructions 41039800. Packaging 
materials may be obtained from: 

Control Data Corporation 
Corporate Traffic 

8100 34th Avenue South 
Minneapolis, Minnesota 55440 

When returning other assemblies for repair, use the packaging 
material that the spared assembly was shipped in. 

INSTALLATION 

NOTE 

When shipping any disk drive be sure 
to insert the cardboard head-protect 
flexible disk into the drive unit. 

This subsection provides information for installing the flexible 
disk subsystem (master and slave units) and for field 
installation of the RAM options applicable to a master unit. 

62949100 C 

NOTE 

S~~ective FCO CD14283 must be in
stalled if the disk is to be_used on 
an IST-II with a serial number below 
3000. This FCO provides a new ROM 
with a disk loader. The part number 
for FCO CD14283 is 66202932. 
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-r---- FLEXIBLE DISK 
SUBSYSTEM 

~~--CONTAINER 
(CDC 41037502) 

Figure 3-1. Flexible Disk Subsystem Packaging 

SUBSYSTEM INSTALLATION 

Install the flexible disk subsystem per the following. 
Procedure numbers used in the steps refer to specific procedures 
contained in section 6B of this manual. 

3-2 

1. Unpackage subsystem (refer to figure 3-1), and move to 
desired location. Remove cardboard head-protective 
flexible disk from drive unit and store with subsystem 
packaging materials. Note that slave unit may be stacked 
on top of master unit or master unit may be stacked on 
top of slave unit or units may be placed side-by-side if 
desired. 

2. Inspect for any shipping damage. 

3. For 50-Hz units, verify that Voltage Select switch 
(bottom of cabinet, metal plug covers access hole) is set 
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correctly to match site ac primary input voltage as 
follows: 

Switch position 

120 V 
220 V 
240 V 

NOTE 

Voltage Range 

Not Used 
191 V to 235 V 
208 V to 257 V 

Cover unused voltage designation on 
ID plate (figure 3-4) with black 
tape. 

4. This step applies to master flexible disk units only. 
Remove front panel of unit (procedure 3) and locate 
switches at front of controller board (figure 3-2). 

• Set Device Address Switch to address 7 if only one 
master unit is being installed or to desired device 
address (address must not match address of any other 
device on same parallel I/O channel) if more than one 
master unit is present. Address is determined by 
system software (see site director). 

• Set Diagnostic Control Switches as follows: 

62949100 C 

Switch 20 - Not used 

Switch 21 - Down (bypasses displaying result of 
detailed memory test selected by 
switch 22 ). 

NOTE 

Switch 21 must be down to display 
the failing test number in the LEDs. 
If a test 1 (memory test) failure is 
detected, place switch 21 up to 
display the specific memory bank or IC 
failure as selected by switch 22. 

Switch 22 - Down (allo\'1s failing memory bank to be 
displayed in LEDs). 

Switch 23 - Up (disables running test 7 of resident 
diagnostics). 

Switch 24 and 25 - Set to RAM memory size available 
as follows (each XA243-A option 
adds 16K of RAM): 

Switch 2 5 Switch 24 RAM Size 
Down Down -Ib1{ (Standard) 
Down Up 32K (Option) 
Up Down 48K (Option) 
Up Up 64K (Option) 
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Switch 26 - Down (does not loop on diagnostics). 

Switch 27 - Down (enables running diagnostic tests). 

20K SINGLE DENSITY POTENTIOMETER 

(FACTORY ADJ. ONLY) 

10K DOUBLE DENSITY POTENTIOMETER" 
(FACTORY ADJ. ONLY) 

MASTER RESET 
PUSH BUTTON 

POWER ON 

Figure 3-2. Controller Board Switches and Indicators 

5. Refer to figure 3-3 and install I/O cable and terminator 
assembly per the following as applicable: 

NOTE 

A standard 25-pin RS-232-C compatible 
cable CANNOT be substituted for the 
specified I/O cable. 

• Master flexible disk unit - If there are no other 
devices attached to 1ST parallel interface channel, 
connect 25-pin I/O cable (CDC 61408865) from parallel 
interface channel of 1ST terminal to either 25-pin I/O 
connector at rear of flexible disk unit. Connect 
terminator assembly (type FTl16-A) to other 25-pin I/O 
connector of drive unit. Tighten retaining screws to 
hold cable connectors in place. 
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If other devices are already attached to IST parallel 
interface channel, remove terminator assembly from 
last device on channel and connect 25-pin I/O cable 
(CDC 61408865) between last device and either 25-pin 
connector at rear of flexible disk unit. Install the 
terminator assembly to other I/O connector of drive 
unit. Tighten retaining screws to hold cable 
connectors in place. 

Slave flexible disk unit - Connect 50-pin I/O cable 
(CDC 61408976) between 50-pin connectors of master and 
slave flexible disk units. Note that 25-pin I/O 
connectors are not used on slave unit. 

verify that no flexible disk is installed fn drive 
unit (s) • 

AC POWER 
INPUT 

__________ 50-PIN SIGNAL 
~ ~ CABLE 61408976 

SLAVE ___ _ - ~ II/ 25-PIN CONNECTORS ~;w 
WO / l \~ II FTJl6-A TERMINATOR 

UNIT / ~ (NOT USED) 

'\ UJ/ OR I/O CABLE TO 

MASTER __ ~_ 
UNIT 

"--_/ ~ ANOTHER DEVICE 

III 25- PIN I/O 
CABLE 61408865 

~~TO 1ST TERMINAL 
PARALLEL INTERFACE 

03893-1 

Figure 3-3. I/O Cable and Terminator Installation 

6. Connect ac power cord to rear of unit, check that power 
on/off switch is in off position and plug ac line cord 
into site outlet. 
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WARNING 

Applying improper voltage to the 
flexible disk subsystem can damage 
components. Read label on back of 
unit for proper voltage and 
frequency. 

3-5 



RAM OPTION INSTALLATION 

Perform the following steps to install a 16K by 8-bit RAM option 
(XA243-A). Up to three RAM options can be installed in a master '. 
unit to expand the memory size to a total of 64K 8-bit words. 
Observe MOS circuit handling precautions described in section 6 
when installing RAM ICs. 

1. Remove controller board from unit. 

2. Install RAM les in existing sockets on controller board 
as follows: 

• First RAM option in locations Cl, C2A, C2B, e3, e4A, 
C 4B , C S, and C 6. 

• Second RAM option in locations Dl, D2A, D2B, D3, D4A, 
D4B, DS, and D6. 

• Third RAM option in locations AI, A2A, A2B, A3, A4A, 
A4B, AS, and A6. 

3. Set Diagnostic Controls Switches 24 and 2 5 to total 
RAM size available (see step 4 of Subsystem Installation 
for required switch settings). 

4. Reinstall controller board in unit. 

5. Afix FCO log and equipment identification tag to rear of 
unit as shown in figure 3-4. 

APPROXIMATELY .3.25 in XA 243-A FCO LOG 
EXISTING 10 TAG 

~ID 
(O,TI\OlOAf" 
(ORJ'OR.ATI()' 

AAI870-3 

FCO LOG 

EQUIP. IDENT. NO. 

SiN 
Feo NO. DATE 

: 1 
: I CUT AND 

I 
DISCARD 

THIS 
I PORTION 

L_ .. 1J 
ADDITIONAL OPTION 

FCO LOGS ADDITIONAL OPTION 
10 TAGS 

0389~ 

Figure 3-4. RAM Option FCO Log and ID Tag Placement 
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CHECKOUT 

Perform the following steps to checkout the operational 
capability of the flexible disk subsystem including any 
installed options. If any problems are encountered, refer to 
the SAM listings in section 6A for corrective action. 

1. Apply. power to disk subsystem (procedure 1) and verify 
that four LEDs on power supply are lit (figure 3-5). 

2. Observe four LEDS at front of controller board (fig-
ure 3-2). Immediately after turning power on (at start 
of diagnostic test execution) all four LEDs are turned on 
for a short period of time as an LED test. As the 
self-test diagnostic executes, the lower three LEDs 
indicate which test is in process. LED 23 lit 
indicates a diagnostic test error. Note that with no 
flexible disk installed, LEDs 20, 21 , and 22 should 
be lit and LED 23 should be unlit indicating that 
diagnostic is at test 7 but drive is not ready. 

NOTE: FLEXIBLE DISK DRIVE 
ASSEMBLY REMOVED 
FOR CLARITY, 

03894-3 
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, _______ +5-V ADJUSTMENT 

0--' ' 
• -1--+5.VINDICATDR LED 

::...J.--+12.y INDICATOR LED 

~ --l.----5-V INDICATOR LED 

=J-+24.V ADJUSTMENT 

~~--t---+24-V INDICATOR LED 

Figure 3-5. Power Supply Voltage Indicators 

62949100 3-7 



3. Install Micro Plato instructional flexible disk (CDC part 
number 76773000)* in drive unit (procedure 2). This 
initiates write/read checks of test 7 (last resident 
diagnostic test). Upon successful completion, LED 20 
remains lit and functions as a power-on indicator. 

4. Remove Micro Plato instructional flexible disk from drive 
unit. 

5. Verify that power is applied to last peripheral device 
connected to parallel interface channel. Note that last 
device must be powered on for correct operation of 
parallel interface channel as this device provides +5 
volts to terminator. 

6. Load and execute DIAG Flexible Disk Di~gnostics from 1ST 
terminal as follows: 

NOTE 

The D1AG Flexible Disk Diagnostics 
only work with 1ST display terminals 
having a 16K memory option. 

NOTE 

There are two modes of operation in 
the flexible disk subsystem that 
allow the terminal to load informa
tion into subsystem memory. One 
mode is via DMA operations and the 
other mode is via interrupt rou
tines. Both operating modes are 
tested by the D1AG Flexible Disk 
Diagnostics. 

For terminal log-in or diagnostic \, 
loading problems, refer to the 
applicable terminal hardware mainte-
nance manual (see preface for publi-
cation number). 

*A single-density formatted flexible disk (CDC part number 66312995) 
is provided on an interim basis that can be used in place of the 
Micro Plato instructional flexible disk for initial subsystem 
checkout. /-----" 
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a. Use assigned log-in procedure and select Flexible Disk 
Diagnostics found under DIAG. When selected, crt 
displays: 

Flexible Disk Diagnostics 
Now Loading Local Programs 

This loads a controlware program into memory of 
terminal that allows terminal to communicate with 
flexible disk subsystem. 

b. At completion of local programs load, crt displays: 

Now Loading Flexible Disk Subsystem 

This loads a second controlware program into memory of 
IST terminal, which loads same program into flexible 
disk subsystem memory via DMA operations. This second 
program is required by flexible disk subsystem to 
allow its internal Z80 CPU to interpret commands from 
IST terminal in order to perform additional testing of 
flexible disk subsystem. 

c. At completion of flexible disk subsystem load, crt 
displays: 

62949100 C 

Good Load (or Disk System Not Ready to Load) 

If Incorrect Load Please Try Option Ten (10) 
And Long Master Clear of FOSS. If Good Load 
Please Put Disk Into Unit Now. 

Choose Which FOSS Diagnostic You Want to Run 

1. Seek Test 
2. Terminal/FOSS Communication Check 
3. Device Address Test 
4. Media Test 
5. Test Number of Sides 
6. Head Loaded Test 
7. Terminal Interrupt Test 
8. Line Sync Test 
9. Index Pulse 

10. Try Loading Again 
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Install diskette in drive unit to be tested or retry 
loading again per option 4 as applicable. 

NOTE 

Flexible disk must be installed only 
in device to be tested. For example, 
if testing slave unit, remove flexi
ble disk from master unit and install 
in slave. 

d. Make appropriate keyboard entry for action desired. 

3-10 

• If test 1 (Seek Test) is selected, crt displays: 

Is your disk single or double density? 

1. Single 
2. Double 

What Side Do You Want to Seek? (0 or 1) 

What Track Do You Want to Seek? (0 to 76) 

Enter values for desired side and track. Upon 
completion of a track seek, crt displays: 

Good Seek (or Bad Seek) 
Test Completed 
Press Next to Continue 

• If test 2 (Terminal/FOSS Communication Check) is 
selected, terminal sends a 256-byte block of data 
to subsystem memory. Subsystem returns data block 
and terminal checks for correct content. Upon (.~' 
completion, crt displays: ~--., 

Corom Line OK (or type of error, such as Status 
Error, Data Error, etc.) 

Test 2 writes to, and reads from, subsystem memory 
via interrupt mode. This assures that both 
operating modes (DMA and interrupt) are working OK. 

• If test 3 (Device Address Test) is selected, crt 
displays: 

What Channel Number do You Want to Check? 
(If Communications Are Established Test 
Will be Good, If Communications Are Not 
Established Test Will Fail. Channel Numbers ~' 
Are 0 - 9 With Channel 7 Being The Normal One). ~ 
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Enter assigned device address of flexible disk 
subsystem. Upon completion, crt displays: 

Comm Line OK (if device address check is OK, 
or Status Error if device address entered 
does not match device address of FDSS). 

If test 4 (Media Test) is selected, crt displays: 

Is your disk single or double density? 

1. Single 
2. Double 

This test takes about three minutes to run. If the 
disk has a media problem the error LED (2 3 ) will 
come on. Press NEXT to perform this test. 

Upon completion, crt displays: 

GOOD DISK OR BAD DISK 

Then press NEXT to select a new test. 

If test 5 (Test Number of Sides) is selected, crt 
displays: 

If a write fault status exists, LED 23 
(Error) will go on. If not, all LEDs will 
remain unlit. Press NEXT to perform this test. 

Execute test 5 per display prompts and observe 
result. 

If test 6 (Head Loaded Test) is selected, crt 
displays: 

If the head will not load correctly, LED 23 
(Error) will come on. If head loads 
correctly, all LEDs will remain unlit. 

Press NEXT to perform this test. 

Execute test 6 per display prompts and observe 
result. 

3-11 • 



I 

I 
I 

I 

I 

I 

3-12 

• If test 7 (Terminal Interrupt Test) is selected, 
crt displays: 

INTERRUPT OCCURRED (or NO INTERRUPT if test 
fails) 

Press NEXT to continue. 

Observe test 7 result and press NEXT to continue. 

• If test 8 (Line Sync Test) is selected, crt 
displays: 

If the line sync will not work, LED 23 
(Error) will come on. If line sync will work, 
all LEDs will remain unlit. Press NEXT to 
perform this test. 

Execute test 8 per display prompts and observe 
resul t. 

• If test 9 (Index Pulse Test) is selected, crt 
displays: 

If there is no index pulse, LED 23 (Error) 
will come on. If there is an index pulse, all 
LEDs will remain unlit. Press NEXT to perform 
this test. (~ 

~ .. 
Execute test 9 per display prompts and observe 
resul t. 

7. After successful completion of preceding tests, check 
that all diagnostic control switches on controller board 
are set as required and reinstall front panel of unit 
(procedure 3). If Micro Plato instructional flexible 
disk (CDC part number 76773000) is being used, additional 
testing can be performed through use of stored programs 
on this disk. Refer to Micro Plato User's Installation 
Guide for test information (see preface for publication 
number) • 
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7. After successful completion of preceding tests, check 
that all diagnostic control switches on controller board 
are set as required and reinstall front panel of unit 
(procedure 3). If Micro Plato instructional flexible 
disk (CDC part number 76773000) is being used, additional 
testing can be performed through use of stored programs 
on this disk. Refer to Micro Plato User's Installation 
Guide for test information (see preface for publication 
number). 
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rrHEORY OF OPERATION 

This section provides a functional description of the five major 
elements of the flexible disk subsystem: 

• AC Power Entry Panel 

• Power Supply 

• Backplane 

• Flexible Disk Drive (FDD) Assembly 

• Controller Board (Master Units Only) 

Also provided are the connector pin assignments for the external 
parallel I/O channel and slave flexible disk unit interfaces, 
and the connector pin assignments for the internal signals of 
the flexible disk subsystem. 

Refer to figure 4-1 for location of the major elements within 
the subsystem and to figure 4-2 for a block diagram of the 
subsystem configuration. 

CONTROLLER BOARD~ 
(MASTER UNITS ONLY) 

4 

03927-1 

NOTE: COVER AND FRONT 
PANEL REMOVED 
FOR CLARITY. 

Figure 4-1. Major Elements of Subsystem 
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SERIAL 
COMMUNICATION 

LINE 

AC 
POWER 

~ 
1ST 

TERMINAL 

AC 
POWER 

• 
SLAVE 

DISK DRIVE 

~ PARALLEL I/O 

r-

AC 
POWER 

60-Hz 66309318 
50-Hz 66309319 

-----!-------l 

LINE FILTER 
AC CONTROL 

,--- -----.., 
50-Hz I 

I AC ENTRY I 
I MODEL ONLY I 

I STEPDOWN I 
I TRANSFORMER I 
~ ________ J 

r- - - - · - - - - - - - - - - - -
'-----..... 120 VAC 

NOMINAL 

I 
t---_--II -

I 

• 

9406 
I/O 

9406 
DISK DRIVE ,. 

AC/DC 
.. POWER 
--

, r 

BACKPLANE 

• 
CONTROL 

LOGIC 

Ir 

POWER SUPPLY 
:1:5 V+24 V +12 V' 

LINE CLOCK 

Figure 4-2. Subsystem Block Diagram 

AC POWER ENTRY PANEL 

03797 

The ac power entry panel contains an RFI line filter and a 
detachable ac power cord. A separate ac power entry panel is 
used for the.60-Hz and 50-Hz equipments. The 50-Hz panel also 
contains a step-down transformer and a 220/240-volt selector 
switch. Early versions of both the 60-Hz and 50-Hz panels 
contained the primary power circuit breaker. Later versions 
have the circuit breaker mounted at the front of the unit. 

POWER SUPPLY 

The power supply is a switching supply contained on a single PC 
card. Input voltage is 120 V ac nominal. The 50-Hz units 
require an external step-down transformer (provided by the 
50-Hz ac entry. panel) to lower the 220-V/240-V ac input voltage 
to 120 V. The power supply provides the following nominal dc 
output voltages and full-load currents: 
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• +12 V at 0.45 A 

• -5 V at 0.1 A 

• +5 V at 5 A 

• +24 V at 2 A 

The power supply is divided into two basic sections, a +24-V 
section, and a logic voltage section for the +12-V, +5-V, and 
-5-V output voltages. All dc outputs have over-current 
protection and are not damaged by short circuits. The +5-V 
output has an over-voltage sensing circuit that shuts off all 
outputs when the +5-V output rises between +5.5 V to +6.0 V. No 
other outputs have over-voltage protection. 

The input ac line voltage is full-wave rectified and is chopped 
at a high-frequency rate (25 to 40 kHz) through the primary of 
the input transformer by a switching transistor. The trans
former steps down the high-frequency ac to the secondary wind
ings. These ac voltages are then rectified and filtered to 
provided the various power supply outputs. 

Voltage control is performed in each power supply section by a 
regulator IC that compares a sample of the output voltage to an 
internal reference voltage. A resulting error difference is 
used to control the conduction time of a switching transistor 
through an optical coupler. Only the +24-V and +5-V output 
voltages are sensed to control the switching transistor pulse 
width in their respective power supply section. All other 
outputs have 3-pin IC regulators to regulate their output 
voltages. 

The power supply contains four red board-edge LEDs that indicate 
the presence of the +24-V, +12-V, +5-V, and -5-V outputs. Two 
adjustment potentiometers are also provided for adjusting the 
+24-V and +5-V outputs. Test points on the board edge of the 
controller board are to be used when performing the +5-V align
ment procedure. The +12-V, +5-V, and -5-V test points are 
available on the controller board edge. 

BACKPLANE 

A printed-circuit mother-board backplane provides the internal 
signal and power connections for the various modules of the disk 
subsystem and provides the external I/O channel interface 
connections. 
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FLEXIBLE DISK DRIVE (FDD) ASSEMBLY 

The flexible disk drive (FDD) assembly is a random-access, 
data-storage device that writes and reads data from a rotating 
flexible disk. All input/output data and control operations are 
performed under microprocessor control from the controller 
board. The basic function of the drive assembly is to indicate 
to the controller when ·it is ready for operation, and respond to 
controller commands to: 

• Receive and generate control signals 

• Position the read/write heads to selected tracks 

• Write or read data on the flexible disk when selected 

Signals received and transmitted by the FDD are shown in 
figure 4-3. All signals received by the FDD are gated with Unit 
Select so that no stepping, reading, or writing can be performed 
on an unselected FOD. Also, all signals generated within the 
FDD, except the Ready signal, are gated with Unit Select so that 
no signals can be transmitted from an unselected FOO. 

Controller Step and Direction commands initiate a track-seek 
operation on a selected FDD. The FDD transmits Index pulses as 
long as it selected. The selected FDD also transmits a Track 00 
signal to the controller whenever the read/write heads are at 
Track 00. 

Positioning of the carriage-mounted read/write heads is 
accomplished by a band-driven stepper motor. Each step command 
increments the stepper motor which moves the band. The band 
increments the read/write heads one track position for each step 
command. 

During a write operation, the selected FDD receives Head Select, 
Write Enable, Write Data, and Low Current (Track 43 or greater) 
signals. If a write fault occurs, a Write Fault signal is 
transmitted to .the controller. During a read operation, the 
selected FDD receives a Head-Load command. The Write Enable 
line remains high thereby specifying a read operation and the 
FDD transmits Composite Read Data signals to the controller. 

A read or write operation begins by placing the read/write heads 
in contact with the flexible disk with a Head-Load command at 
the desired track. To write on the disk, a Write Enable is sent 
by the controller to condition the write logic. The write 
current then in the head reverses polarity synchronously with 
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the low-to-high transitions of the Write-Data pulses from the 
controller. The current reversals cause magnetic flux reversals 
on the desired disk track. Erasure of previously recorded data 
is simultaneously accomplished during the writing operation in 
addition to a delayed-tunnel erase, which ensures disk 
interchangeability. 
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Figure 4-3. Drive Assembly Functional Block Diagram 
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To read from the flexible disk, magnetized bits in the format of 
the pre-recorded data are sensed by the read/write heads. This 
signal is amplified, digitized, and transmitted to the 
controller. 

Refer to the 9406 Flexible Disk Drive Assembly Hardware Mainte
nance manual for additional information (see preface for publi
cation number). 

CONTROLLER BOARD (MASTER UNITS ONLY) 

The controller board is present only in the master units. A 
single controller board provides control and directs all 
operations of both a master and optional slave unit. This is 
accomplished by interfacing the controller board to both 9406 
Disk Drive assemblies (master and slave) connected in parallel 
via an external 50-pin signal cable. 

Large-scale integrated circuits (LSI) are used in all major 
areas of the controller's operation. This includes: 

• A Z80A microprocessor clocked at 4 MHz. 

• A 9Sl7A-4 direct-memory-access (DMA) controller. 

• A 1791A-02 flexible-disk controller (FDC). 

• Two 2716 (2K by 8-bit) eraseable programmable read-only 
memorys (EPROM). . 

• A Z80 Counter/timer circuit (CTC). 

• A 9Sl9A interrupt controller. 

• 16K by 8-bit bytes of random access memory (RAM). IC 
sockets are available for expansion to 64K by 8-bits. 

• Three 74LS374 8-bit data latches for I/O data, status, 
and command s • 

The controller board also includes eight switches that can be 
read by the microprocessor for control and option-available 
information, a device address switch for the PLATO parallel I/O 
channel, a master reset switch that provides its status to the 
control program, and four LEDs that provide visual status 
indications. 

A detailed block diagram of the controller board is shown in 
figure 4-4. The following paragraphs describe the major logic 
circuits. Refer to the applicable vendor manuals for details of 
operation as required. 
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Z80A MICROPROCESSOR 

A Z80A microprocessor is used as the major control element of 
the module. The Z80 provides three major buses (16-bit address 
bus, 8-bit bi-directional data bus, I3-line control bus); 158 
different instructions; 208 bits of read/write memory; two sets 
of data, control, and address registers; an arithmetic and logic 
unit (ALU); and necessary instruction decode and control logic. 

As each instruction is read from memory, it is placed in an 
instruction register and decoded. The internal control logic 
performs this function and then generates all the necessary . 
control signals to read/write data from or to the registers, 
controls the ALU, and provides all required external control 

. signals. 

All instructions are executed by stepping through a specific 
series of basic control operations applicable to a given 
instruction. 

Each basic control operation - such as OP code fetch, memory 
read, memory write, etc. - takes from three to six clock periods 
to complete and may be lengthened to synchronize the CPU to the 
speed of external devices. The additional clock periods are 
termed wait states and increase the total instruction execution 
time accordingly. The CPU examines the Wait line during T2 (and 
every subsequent TW) of each machine cycle and adds in a wait 
state of one clock period if the Wait signal is active. 

Accessing RAM memory on the controller board does not require 
any addition of wait states. The EPROM memory, used only for 
the in'itial power-on diagnostics and autoload, requires the 
addition of one wait state for each memory reference. The 1791A 
flexible disk controller requires one wait state for each 
reference made to it by the Z80. The Write Fault Reset to the 
9406 Flexible Disk Drive assembly requires one wait state. 

9517A-4 DIRECT-MEMORY-ACCESS (DMA) CONTROLLER 

The 9517A-4 direct-memory-access (DMA) controller is a periph
eral interface IC that allows direct memory access to the sub
system RAM. Four independent DMA channels are provided. Each 
channel is designed to enable an external device to transfer 
information to or from the subsystem memory. In the flexible 
disk subsystem design, however, only three channels are wired 
for external device use. Channels 1 and 3 are both used by the 
1791 flexible disk controller IC, and channel 2 is used by the 
PLATO parallel I/O channel. Channel 0 is not used. 
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Separate internal registers are provided in each channel for 
mode control, current address, base address, current word count, 
and base word count. 

1791A-02 FLEXIBLE OISK CONTROLLER (FOC) 

The 1791A-02 flexible disk controller (FOC) performs the func
tions of a flexible disk formatter and controller in a single 
integrated circuit. The FOC controls both single-density and 
double-density formatting. The FOC provides a 16-bit cyclic 
redundancy check (CRC) with the polynominal: G(X) = X16 + 
X12 + X5 + 1. The IC is designed for bidirectional one's
complemented data transfers. Therefore, all commands sent to 
the FOC, and status read from the FOC, must be transmitted and 
received by the Z80 as one's-complemented data. Data is comple
mented when written on the flexible disk and complemented when 
read off the flexible disk. Therefore, true data written to the 
FOC is also read from the FOC as true data. 

It is possible to read and write to/from the FOC on a byte-by
byte basis for single-density storage. However, to operate in 
double density it is necessary to use the 9517A-02 OMA con
troller to maintain the proper data rate for flexible disk 
read/write operations. 

2716 ERASABLE PROGRAMMABLE REAO-ONLY MEMORY (EPROM) 

The 2716 EPROM is a 16 384-bit (2K by 8-bit) ultraviolet 
erasable and electrically programmable read-only memory. The 
read access time for the IC is 450 ns. The standard subsystem 
EPROMs uses memory addresses 000016 through OFFF16. 

The stored program in the EPROM provides subsystem diagnostics 
that include LEO testing, ROM checksum, LSI device testing, 
memory testing, disk read/write testing, autoload, and initial 
PLATO parallel I/O channel interfacing with the host terminal. 
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Z80 COUNTER/TIMER CIRCUIT (CTC) 

The Z80 counter/timer circuit is a programmable IC with four 
8-bit internal independent channels that provide counting and 
timing functions under control of the Z80 microprocessor. The 
Z80 can configure the CTC channels to operate under various 
modes and conditions as required. In either timer or counter 
mode, an 8-bit, Z80-readable down-counter indicates the number 
of counts-to-go until zero. Interrupts can be programmed to 
occur on the zero count of any channel. The jnterrupt logic 
provides automatic interrupt vectoring. 

All four of the counter timer circuits have external enables 
that can be selected by the Z80. Three of the counters have 
count-zero outputs. Two of the outputs are wired to the inputs 
of two of the other counters. This provides the ability to 
cascade the network into two 8-bit counters or essentially one 
16-bit counter for each two CTCs used. Each of the CTCs used as 
an enable to one of the other has an external logic signal wired 
to its own input (figure 4-5). One external input is the 
Head-Down-Load (HDL) signal that indicates the disk was 
instructed to lower its read/write head. The counters can then 
be programmed to time out the mechanical delay that will take 
place in the 9406 drive (approximately 40 milliseconds). The 
zero-count output is sent to the 1791 flexible disk controller 
IC as a status bit. This status input means that the read/write 
head should be on the disk surface. This status bit is callen 
Head-Load Timing (HLT). 

CTCO ZERO COUNT 

HLT 1191 
14LS14 

INPUT FLEXIBLE HLD ENABLE COUNTING DISK -- @-p CTCO - CD ---CONTROLLER 4-MHz CLOCK 
IC CTCI 

~ COUNT CTCO 
CTCI 

ZERO COUNT 
>C ZERO COUNTS 

, I 
1 .h ~ 

ONE HALF OF THE CTC I INTEGRATED CIRCUIT 

HEADLOAD. TIMING (HLT) 

Figure 4-5.- External Wiring of the CTC for Head-Load Timing 
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The other two CTCs of the integrated circuit are wired to allow 
them to be used for timing as a real-time clock. There is a 
circuit in the power supply that generates a pulse for every 
period of line voltage that occurs. This pulse is wired to the 
input of one of the CTCs (CTC2). The output of this CTC (CTC2) 
is wired as the input of the fourth CTC (CTC3). Together, these 
two CTCs provide a programmable down-counter 16 bits long 
(figure 4-6). 

POWER 60-Hz 150-Hz LINE CLOCK -
SUPPLY 

-.. 

-

CTC2 ZERO COUNTS 

COUNT CTC2 
LINE CLOCKS 

COUNT CTC2 CTC3 
ZERO COUNTS 

'W 

ONE HALF OF THE CTC 
INTEGRATED CIRCUIT 

--

03800 

Figure 4-6. External Wiring of the CTC for Real-Time Clock 

Note that it is possible to use the four CTC circuits in the CTC 
IC as four distinct timers by ignoring the input enables 
(selected only by program control) and use the four CTCs to 
count down the 4-MHz clock input to the IC. 

95i9 INTERRUPT CONTROLLER 

The 9519 interrupt controller can manage up to eight maskable 
interrupt request inputs, resolve priorities, and supply up to 
four bytes of programmable response for each interrupt. The 
controller board only uses seven of these interrupts. They are: 

• IREQ7 Not Used 

• IREQ6 Line Clock 

• IREQ5 DMA End of Processes 

• IREQ4 1791 FDC Interrupt 

• IREQ3 Parallel I/O Data Out (to the terminal) 

• IREQ2 Parallel I/O Data In (from the terminal) 

• IREQI Read Status (to the terminal) 

• IREQO Write Command (from the terminal) 

The interrupt network is shown in block diagram form in 
figure 4-7. 
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EXTERNAL INTERFACE PIN ASSIGNMENTS 
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Tables 4-1 and 4-2 list the external interface pin assignments 
for "the parallel I/O channel and slave drive unit channel, 
respectively. Both of the interfaces use standard TTL-to-TTL 
circuits and logic levels. For external signal definitions, 
refer to the applicable hardware maintenance manual listed in 
the preface. 

INTERNAL CONNECTOR PIN ASSIGNMENTS 

Figure 4-8 shows the internal connector pin assignments for the 
flexible disk subsystem. For signal definitions, refer to the 
9406 Flexible Disk Drive Hardware Maintenance Manual (publication 
number is listed in the preface). 
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TABLE 4-1. PARALLEL I/O CHANNEL PIN ASSIGNMENTS 

·---·--·----·--·-----·--·----r-----1l\ctIVe--·r . 
Signal I In/Out I Level I Pin Number ·----·-·-·----·-·-·-·------,------r------T 

Data 20 I Both High J6, J7-l5 
I 

Data 21 I Both High J6, J7-l6 

Data 22 

Data 23 

Data 24 

Data 25 

Data 26 

Data 27 

+5 V (Terminator only) 

Address 20 

Address 21 

Address 22 

Address 23 

Address 24 

Not Used (in this device) 

Not Used (in this device) 

-External Write 

-External Read 

-External Interrupt 

Not Used (in this device) 

Ground 

Ground 

Ground 

Ground 

Ground 

62949100 C 

Both 

Both 

Both 

Both 

Both 

Both 

In 

In 

In 

In 

In 

In 

In 

Out 

High 

High 

High 

High 

High 

High 

High 

High 

High 

High 

High 

Low 

Low 

Low 

J6, J7-l7 

J6, J7-l8 

J6, J7-2l 

J6, J7-22 

J6, J7-23 

J6, J7-24 

J6, J7-l3 

J6, J7-2 

J6, J7-3 

J6, J7-4 

J6, J7-5 

J6, J7-6 

J6, J7-7 

J6, J7-9 

J6, J7-8 

J6, J7-l0 

J6, J7-l2 

J6, J7-ll 

J6, J7-l 

J6, J7-l4 

J6, J7-l9 

J6, J7-20 

J6, J7-25 
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TABLE 4-2. SLAVE DRIVE UNIT CHANNEL PIN ASSIGNMENTS 

Active 
Signal In/Out Level Pin Number* 

-Read Data Composite In Low J5-2 

-Head Load Out Low J5-4 

-Track 00 In Low J5-6 

-Index. In Low J5-8 

-Low Write Current Out Low J5-l0 

-Step Out Low J5-l2 

-Direction (Increase) Out Low J5-l4 

-Write Enable Out Low J5-16 

-Write Data Out Low J5-3l 

-Unit Select 1 Out Low J5-33 

-Unit Select 2 Out Low J5-29 

-Unit Ready Status 1 In Low J5-50 

-Unit Ready Status 2 In Low J5-48 

-Write Protect In Low J5-42 

-Head Select (low = head 1 ; Out Low J5-40 
high = head 0) 

-Write Fault In Low J5-38 

-Write Fault Reset Out Low J5-36 

-Diskette Type (Two Sided) In Low J5-34 

*Pins 1, 3, 5, 7, 9, 11, 13, 15, 17, 18, 20, 22, 24, 26, 28, 
30, 32, 35, 37, 39, 41, 43, 45, 47, and 49 are at logic 
ground; pins 19, 21, 23, 25, 27, 44, and 46 are open. 
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DIAGRAMS 

This section contains logic and schematic diagrams for the con
troller board (9BED), power supply (9BKD), backplane (9BMD), and 
ac power wiring of the flexible disk subsystem. For logic dia
grams on the drive unit, refer to the 9406 Flexible Disk Drive 
Hardware Maintenance Manual (publication number is listed in the 
preface). 

62949100 5-1 



• 
U1 
I 

N 

c 

~~m 
~ 
IU.: 
~ 

4 

~ ) 

IU 
411 
AI 

• JJ!J cf ;: i'U 
m 

QII ~ 
~ ts ~ 

) 

an 
I. 
A5 

, .In 

.>---~ 

15 

~I 

*" III 

CII 
:;: .Ii; 

III 

Cll 

~~i~ 
liW 
u 

ell 

J:k en ell 
i' .11;; "ai; i'2 

35. lI4 au 
1.1 

~ c:~ ~:~ , ~~;~ 
II II U 

~C:: ;; ~':a; CII 
~II 

JI2 III HI 

CI4 e15 CII 
II .. .. 

Idll. : ~201: ~:r .V IV 
n Dl Cl 

CI2 Clti 
't.n'.ll .. , II , 22 ;I'2~-l r'fi "a~ 

::~!: 
-5V 

B 

~ 

0\ 
N 
\0 
~ 
\0 ......, 
a 
o 

o 

A 

(~ r----\ 
\~. / \. ) 

II 

1- AI 

SPAin 

Cli Cli 

" .11; f'lIi 
AU All 

~~:c ~~~I 
II Ii 

Cil 
, I'";; ,. 

CII CII .. ~:~ 1:!201' 
IV 
11 AI 

Cleo CIOI 

~"';" 20 ~:Ir"i 
2~ 

A4 A6 

3 

Ctl C41 en en eu cn e41 C41 1:41 en en 

~::; ~A:I;; i'";; AI 
~II 

AJ r- C~~ ~i:~~; ~i::~; Fe::;; i'c:~, 1'i::1 
;: i'.II;; 

CI 

cu t6~t C&fI C&5 CII Cil cn CJI cn cn 
~~ .It ~ I ~ It ~It ~ II~ ~.II: ~:"~ ~.II ~ ~.II!: ::!tI. 

51t GIJ 512 Gil Gil &I U II &I Gfa 

n4 cn CII CII CII c.a Cli CIZ cn CU 

"II ;; ~II ; ;:11; ~o~, i'1.; i' II. ".11. ~.'I;; i'";; I' :!;; 
n " J4 U 12 II &I &4 II 

CII CII CI C2Z C2l C4 ~ ca CJ al c. 
~~! !Alit;. I .I I I , .I , .1 I 

~1IIi~ ~Ittt!; ~2QI.: ~2Ql;!; ~2.: ~2Qs~ j.,211~ t,2.~ ~201~ 

~ Q AI II 11 ~ Ii el Q Q Ci 

CI02 CIO' Clo-t CIO~ CI06 CIOl CI08 CI09 CliO 1-
~.I." .1., .1 _ 

1'.1." .I.? "".1., .1 ~ ~"-! r-." 20·l i'20·1 t'iI!o·i ~O"I: t'~0·4 i'~0·1. i'2QoL "20·4 20·4 
81 84 86 CI C4 C6 01 D4 06 

.~ 

-!IV 

\(.:) {~) 
~-

Cfli CU cn 
r- II; 1'. I~;; II 

r"m' CI lI. 

cn CI. e .. 
"".11 ~:", ~.II~ -G. 51 ~8Z 

1:1, CII CII 

~ II;; 
CI 

I' .11; 
C4 ~,"~ II ~ 

C30 en en 
I .. I 

~201 ' ~ 211t;~ ~28t 

81 Pl 11& 

Cit 
.11 

f'ua' 

CII 
::!.II 

" 
CI. 

~:! 

en 
.1 

~2. .. 

.,. 
C5' 

~," UI 

tIn 

IIOIlI; 

UMUSS IllIlIllSI SPlClfll1 'DIII AlII GlIIUIID fillS If 
1111151"11 CllCUIIS All as lISlED InOI; 

I. fill III((GllUI ClIS; fill 14 ...... fill J • &III 
.. fl. IIIIlum. CIIS; fill II • -••. "II I • hi 
a. fill IIIUGling ClIS; raN I • .. -511. fill U ~. 

& CGIIIIat. 810Cll IIifUts All SIIDIII OIIlI Ollt(. lUI All CWilfcnl 
. IDINHUllI II !lUI lIlcml AI II & CJ 
& CDIIIIOl alOCI IlirulS All hOiIi DIU 1IIIC1. 1111 All CIIHNfCUI 

IDllIHClllf II IllI.lOCAUD AI At.U.n.'4.Ai. & " 

& eON"ll .lOCI IIIPUl$ .. I SlID ... 1III1I 1IIIt1. lUI All CIIIINlCU. 
IDIHBeAm 10 Ifll lllCAI£D AI II .2 .• 1 ....... & II 

& COHIIDl IlOCI IIifUlS All SIIOIII DlIl1 GIIC( •• UI all CDllllfcnl 
I.IIIHCAUI 10 III lllCmD AI CI.CI.C3.U.Cfa' CI 

& CDlillOl ,LOCI 1II1'II15 &If SIlOh GNU IIMC(. lUI &Ii CQtIIIfen. 
IDlIlHUllI 10 IflilOCAUD AI ."OJ.IJ.04.0!!.' Ii 

,. UIltESS OIIlIl.1S( tlOUO All lUS 10 .f • 1111111211 

IOU 

SCHEMATIC DIAGRAM,98ED 

.r~) 

~'--./ 

( \, 
\ / 

\ 
/: 



Itl.I'. FIt 

C3.41. lOS. 
ISY. ;12 

~ 

003 
.. II 

r-......, 
\....J 

aOI 
+,OOUSS EMAlLE 

014 
-C DACII l 

QIII 

aDt -fElon nIT! 

003 
-afADI 

~ an -nIT! I 
+1/0 REQUEST • 

Q12 

~ 
'.J 

~ 
c 

62949100 D 

~v 

~,,, 510117315 
lit 4141 

CII5 
FII 

9 J4I.~a4 
14 

u 

-RUET 

"'NUAl usn 

-1./11 REDUEST 

QQI 
als 

001 

013 

QDI.004 

a03 

a03 

003 

all. 004 

001 

( 

5-3 • 



• 

aGO 

~IJ~ 
1114 

m 

on 
OGI 
aaa 
all 

101 

m 
lIZ 
014 

." 

~'3 
leI 
liZ 

<!: .~ C1.lIel 

~ 
-"., 
-ISTBAUPT :0 -1~IEii~Ul'T IZ 

""'"' 
.~ 

I ~u\.\.-u, C) 

; -AESET 

~ 
-"'e1l1 "-tII.ellt 
_lDDRE~S ENABU 

~, 

~ 

~ 

Rnc: Rnl . 
10l loa 
JlZ JIZ 

-ilIA ~ruet 
Of 

" 
~ES£T 
_I I'll ~llll 

It -110 IllITE Il 
.000.l CLDel .. 

l.c)lfl ~nO\\.£' lun 
o ·110 ~EIO' 

.. x "£G "[OU£ST -
.!I't 

t R7.r.lOIr.AI '&-~ G7A 

n 

5-4 

s 
2'. 
IS 

17. 
-25. 

n,. 

. 

11. 
Il 
I .. 
b 

12 

~ 
~ 

17 
IT 

Me......!.! 

~; 

" lSI 

1"'" 
, 

!tt CRQI'~OCESSQ. IUU 
__ I 

ZSU 1192 ..! 
cIa 4095 2 

,au 
IOZ4 40 

ell ~I% 19 

m JI 
"If 

ADIS IZI ,--11 

L' 
11l 

IlIfR" It .~ 

1& l4 

a j1 

MONIlASl IIURPT • H 

RUET 
1 

J 

I JU 

IUS atl 1£1 eTC 1 
27' 

1,0 REO 
\I _ 

Rua 
'RnE ~ 

.1 RE~ 
~ 

RtFRtSlt 
IUS Aell :! 

lULl ~IIC 

-I 7 
11 

I II, 
5 
, 

111'1 
, 1 - 3 • 

L : 12 

~ 
I~ ,. 

Z'+ 
~ 

"!2 '" F 
RGTR 

%7 leU F ' 
II Il'cu--7' Il 
) 1~i 

I'~ 
,~ 
~5 l---r 
---.!. 

~Wt 
31 

AI '51f A7 40 
Ell AI 31 

"5 
11 
II 

U 
15 _Al -)4 

_12 
_11 JJ 

J2 _AG 
J 

CS lEI R 

RESU lEI I • 
lal- laSTI ~HC 10'_ lElI 
CLI aAel 1 

15 

Maca aACl Z I. 
lun Qlel I a 
D REIJ 3 aiel a 7 NC 
a UI Z EIIP 
11 IIt1l I HUO f-l!-
D REU • 21 

I~ 12 
Z3 S 

DIU IUS , 26 - 1 11 

L~ 
11 
n 
3D 

2~ 

(J •• 

, 
Zl' 
zu. 
Zq,. 
21Z 
lTl 
21 a 
(i 

ti.,. 
ITJ 
4~ 

.~ 

%4 .5V .5V 

.~ • • 
~'/ RI21' R'2a 
21/ 1011 1011 
2Ii .IIZ .IIa 

-" 6 -1.0 ~EIlUEST 
-ftt,l,Q 

-IRI tE 
4 .• ,,' ~'"I"~f 

_uroc .... 

_lIt"A";"'~'-

Z1 lMlltrI1;~ ~, 16 
1~ E'" 
26' -
1 

2Z' -
7f 
1U' 

~ 

" 
I! 

" ,U 
rz 
\I ,-.or 

-21" 

2' 

zl ~ • DATA SUS zO-z1 
ff 
P ~ 
Z'. 

.sv 
1, ~ 

~ 21 RIZIt ,"20 -,1 

zlr 10k 101r 
.IIZ JIZ 

S -11£10'" ROIt 

I' ·IE.OAY lit I fr 

.aOURfSS EIt'IL! 
_ "Aex 3 
- "41"1( ::! 
• OACX I 

-EGI' 

.sv 
27 IRZO .. HII.G3 
25 .-
2~ 

z· 
13 
22 
%1 -w 

-W 

'T tt 
...:L 
~ u.. 
~ 
@ 

@ 

-<D 
"Q.!) 

-~ 
\W 
\!9 
~ -~ 

c:( 

co 
10 
C\1 

a03 (0 
V 

i V 
..,0 
lal 
c..= 
10 
QN 

~~ 

Q 
l.&J 
CD 
en 

an :I 
~ 

IJIJ3 a: 
aa3 ~ on 
ou Q 
ODS U 014 

~ 
011 2 

l.&J 
:: 
u 
en 

-:~: 
,~~ 
@J. 

005.004 

0111.004,014 
Gil 

ft, 
014 
112.014 
014 

LaC 

CROSS 
REF NO 001 

62949100' B 

0 
',-

0 
:::g /~:::-:' 

gs \ 
'-.-

IF" 

C) 

... 
r"\ 
'~-/.) 

C 
(-", 
\....._~ 



( .. 

.-
-I 

{ ) 
\ ,--

C) 

0 

C") 

( ---' 
j 

() 

~ 

'V 

C!J 

·~"~ R2I,lk~GIO 

003 
-~EM nEa B 

oeD +0 /1 A CLOCK 

003 
-READ B 

003 BC 
-REF~ESH 8 

+AOOR 20'" 215 
003 AU 

215 

214 

211 

013 OY +RAM CONTROL 

c 

62949100 B 

( PULL-UP I 

(PUll-UP A) 

-9~i~~lO- (PUll-UP B) 

G14E 

(PUll-UP C) 

(PUll-UP D) 

+lIEMORY AonRlSS SElECT 

+REAO 
RIIC,47,A6 MEMORY 

5 6 

- RIOA,47,06 -CAS 

RIOB,47,06 -RAS 4 

RlOO,47,06 

RIID,47,A6 -us 2 

RIIB 47,A6 -RAS I 
4 3 

a 
~~8~--~--------~ a L-________________ ...::2:...j rl3A 

74LS20 6 - ROM SELECT 2 
..... -----++--..,;4~ OIiA 

12 

~ ~ 

@ 006,009, 
.. r:-

013,014, 
015 

AF DOl,010, 
012,015 

@ 004,012, 

AH 00O,OO1.0ce 

~ 

010 0 
N 
0-
:!2 

AK 003,014 

a 
w 
m 
en 
~-
« 
0: 
l!) 

« 
Ci 
0 

~ 
~ 
W 
:I: 
U 
(f) 

005,006 

~t~' .. ~ 
005,006 

.~~ 

i~ \~ 

006 

006 

AQ 006 

005 

AS 004,OO!S 

13 a 

L-________________ L_-_-_-_-_-_-_-_-_-_-_-_-_-_-~~I~~7~~~8~--~R~OM~S~E~LE~C~T~I-~A 004.00!S 

002 
o + 

5-5 

C\J 
0 
0 
~2 
g~ 



• 

01 

001 

O~ 
001 
000 
001 

000 
004 

000 
001 
001 
09\ 

+AOORESS 21l .. 21S 

~002.005. 
009,010.012 

K +~H\ORY ADORESS SElECT 

2'~' "'."." 2TJ 3 ~ ~7 r----:3:Ao1\1 ..... 4.,..----!.
26
:.A 

~L ~ ~r7--R_8-;D~,4f1174,;B:.:.6---..!2.::..S /cJ 

24 II ~ 9 R8C~47 BI
6 24 

211 nr I r----;5"JvV1;.6=----!.~ 
23 2 ~ 4 R9A,471C6 
2 ro- 3 I Cl r----;2~..,.I7----!.2.::..3 111 
22 I. ~ 12 R9B,47,C6 22 
29 13 ~ CI r-----4~~~3---!.:A 
21 5 - 7 R9C,47,C6 21 
26 6 ~ C7 r----5~~6---~-II 
2D 11 ~ 9 R9D,47,C6 20 
~ ~~r-----~B~~7------~ 

I 
~. 

t'-._.i~9 ______ RJ!.I~r-nlI2""""----71!..;2~~0". 
~_.1J"""B ___ lllJi1l~ II 2T 

~r-------~'" 

-~H] 
- ~Dl'g:' 2

5 
5... I 6 27 CB 1 ....... ---=-..DI74LS04 

~~.l!':"'6 __ --!2~ 0 J-:1.;:-1 ____ ~'i7:./1 CHC 

1\.._~~S----~~~~r.3.-----2~16~ 
~~24r---~~~1~6---~~~ 

7 10 I -OO.BlE CS'S 
10 m~Oj'----"':::::::::!:""~~---.JA' 

,,,""'-'::'::-__ --!IUS ~S a. 

I\.. 23 T'----rr 14 L4 

ll~~2------~~~I~.----J IUiliJ Al .... 
I (X -MEM REO 

'E-' -VE~ REO ~I .rr Pu-..:..I/O REOUES T ~ . 19 F~ 
~ ~l;:oum ~ 1-1 ':" DRV: 

~ -lRlTE 1'---0 4LS24 

l 
13 CII 

EP -READ 2 '----------.!.:W.rr Fl ~ 

ffi 
-READ - I 11 ~l<9~========...---__ ~--"7....L---~..,~£FIl~~QFF~nI11r:g.U.ILB-----i 
-READ ,.,J T ~til~'===========t==::::~ ====-~I~.IOQ1JkE~QU~E~STw:B ===j;E r,,~RtEF1REUS~H-~~~-------====:J80~thgI2~=========---F::=====~~~tlti:==::)~ ,,",_II 2 ~" --:::~: 'ii 

U- TI~' :!! =-&J -REFR~~ : ~ 
L-.!!.J .liJ 

01 

000.010 

oe2,004 
004.012, 

~o 
9 N 
... 0-
o I() S .... 

c 
W 
In 
~. 

~ 
<t 
0: 
C) 

<t o 
u 

fi 
~ 
W 
:I: 
U 
(I) 

OOO,El04,Ol0 
000,002,004,010,012 
002 
0\2 

012 DR -I~ ENABlE 
014 EZ +READ DATA 

+DATA 20 .. 27 ....... - _____ rlsoiiii) 009,010, Oil ,012.013 

lOC 

c o « 

5-6 62949100 B 



C~', 902 
j 
000 

C,: 010 

!: (PULL-UP B I 10 f\,.,.--- 9 9 
1 II GJ 8 74LS02 .10 -W~ I T 

BE 
- 0/2 A :~"' G7~~~2 : C12 

?GK 

-WAIT INT 
5 N 74~S14 6 

14~ 

~ , 
I F12C 

4 s 2-
3 GJ 

012 
002 

002 

:',1 - \~RITE FAULT RESET 9" ~~G7~~1~2 
_ ROM SELECT 2 12 r.J I 

~~K ~f-:.s 
- ROM SELECT I ~B - 10 HI4B 

""---

003 

012 

-I/O REO B _5" ,~ - J, a 4 
- SELECT CONTROLLER ,",74LS02 

~ 
6 CI2B CI4D 

~IO • I/O REO B 
SF 

CI4E 

10 
12 S 

-
II LCD

14LS14 
13", R C GI3B 6 9 a 

10 1~~~go 
B - CONTR:LLER READ 

8G 

o 003 

5 a 
6 - CONTROLLER WRITE 

4 11~;gol BH 

- READ 8 IIN74~04 10 

------.. 
• READ B Sf! 8J 

EI4E 

-WRITE B - 13 4~04 12 • WRITE B ". EN 003 
EI4F 

001 

!.."! -u. REQUEST 8 

," r ~,::;; 
~ FI_ 

m + DATA BUS 20_ 27 
14l.S245 

E5 ':"E 

003 

.I:1 -
G 

~7 - - 21 9 I 2 II 
26 - B~12 - 26 

2 5 - 7 ..:....--.:; 13 - 25 

24 - 6 +----i 14 - 24 
23 - 5~1~ - 2~ 
22 - 4~16 - 22 

21 - ~: I 2 ~~ - 21 

I\.: 20 - - 2~ 
~ 

005 
,--,. • MEMORY DATA 20_ 27 ~ ". MEMORY DATA 20 .. 27 
~ BL 006 

III.. 

001 

000 

C-j 
014 

014 

9"74~04 B 
"', "l1li 

Z -MEMORY READ 9 a lit.. D C 
J5D 

~ 
IJ F 

RGTR 

_ I/O READ II pJ14~ 10 13 a 4LS37 
~ 

• 27 
F5 

27 J5E 74LSOO II 3 CD F 2 

'~ " '" 
2 6 4~5 26 

ET - CDACK I 25 7~6 ~ 

74LS 3 24 B~9 24 

EV 
- C DACK 3 2 j< G5A 2 3 13~12 23 

22 14~15 2Z 
21 IB ro---F 19 2' 
2u 17~16 zO 

12 ---,-

74367 F II - REA!) 
EP 003 

- ADCJlESS ENABLE rIf F JI3 

r: - 13 - ",EMORY REOUES'!' 

~~ ~ 
~ EO 

2 74LSOe 3 -COACKI +-COAn2 Fe -C DACK 2 EU J2A 

000 

014 
001 

4 

~. 
-DMA INT REOUEST 

ER 

-EOP 
I G58 

1.0 I 74LS04 2 
J5A 

001 

010 

loe 

C
..." 

\ 

) o c .. 
C) 62949100 B 5-7 



• 

+AOC: j~"215 
003 ~ .... ,.~<=:lII __ 'II~' ----------~~ 

002 

002 

002 
002 

002 

-ROll SHEeT 1 

ry::;yr-
,-2.,..ID __ -=1-=-t9 1024 

....... -S-2 __ ~2i-1Z 512 

• ,-~2...-_~23rl 256 
• ,--;;21:"""""--::-t

1 
t ZI 

• '--:;2r--__ ;;-t2 64 
2 J 32 

........ -:~ .. 3 __ -:-f4 16 Al041 

........ ~2.r-1.--n: : AD 00 

+iY~: -~ ~ 
'-~ ________ ~21~~ 

.....l..L!I. F 

10 ~r 
.'-..:.2..--____ ~19'_i 1024 

29 n 512 
28 2J 256 

D'-...;2.;...1 -------:':-1 '28 
:i 2 64 
2J 3 32 

11 ...... -:2,.:-4 ----~4rlI6 A2041 

",-,,~c.,,-~----...,~.-t B Aiiiiiiii 
+5Y I. 7 ; 

t 
2D 8 I 

l t--:-
L-----------:~1~8~ , f 

I 20" 

AS,>-....;-R::.;:O"'-• ..;.S£~l""EC;..;.T...;;2'--_____ Lt-_ ........ 2020...Jo._...Jo\"'L._-.J 

-=1-. 7-
2 11 

1-- --

I 
,,~?16=--_--..!.1 ______ ....:..:13:..--I C2D lei; Y 

,5 1 10 ~ 4096 
"s.,',4<--_--..!.1 ____ !..!11 ___ ~~~ 2048 

.,,~23<----..!.1--_..,,~124+~~J1[ 1024 
~22;_..,.-.......;.I--."....::6 ....... _f_I'-I--f--I C2D- 512 

.t>..~Z '..--_.......;.:_~ 5~1.-lH-+_f_I~::m:: 256 
,-,,-2 U'-----"""-1o-f--i-_f_IH--f--i C2D 128 

........ ~ 64 AI6383 
'----E 32 ADOODO 

'-- CIO 16 I '----t~ 8 

I 
I 

I 

1 

L...---~~4 

~~ 
-RIS t 1 4 _t- t;,--

~:}-..:.-C::.:l~S _____________ .......;.I ____ ......!1.:.5t-1~---i 1 CI 

I ~~C2 
1 W·, C3 

Al}-~+~RE~I.:.D~IIE~.~OR~Y _________________ ~ _______ ~3~~~~ 

I ~r-;- f 
__ I t---

A 1 t>IEI I DPTIDNAl ~ 411& 

27 2 A30 AI 
I 25 2 A30 A2A 

I ~~ ; A3D A2B 

23 2 :~~ :! 
I 22 2 A31) A~A 

2' 2 A3D ASS 
2U AJU AS 

4- 16 

Af 14 
Af 14 
Af 14 

I 
lfl4 
Af 14 

14 
14 

Af 14 

-~~ 

I 

I 
I 

I 

I 

I 

10 
o 
o 
",0 
"'Z 

g~ 

Il1o... - ~ +MEMORY DATA 20"21 

~"""--""""""--"------"--"~~------------------------~EJ 004 

LOC 

CROSS 005 REF NO 

C 0 + ~ 

5-8 62949100 B 

N 

,~, 

(--, 

\ 
...... __ ._ .... 



u 

o 

o 

o 

o 

002 
C02 

002 

002 

002 

004 

~ V .,:,=~,~""x~=--",; 

I 

I 

~:l 
-[;AS 2 

.~ 
-CAS 

AL 
+RE aD ~£.c~, 

, 

~ 

r - - - - - - - -
I +5'9 

+12Y 

f8 

I ~26 x-, 13 
t-...iJ I U ~ 8192 

I t\,.24 11 ~ 4096 
2048 ~23 12 ~ 

I ~2l 6 ~ 1024 

t-...l .g. 512 

I \,.205 g 256 
.g. 128 

I - ..gg. 64 l16383 
- CIO 

32 AoOOOO 
I - ill 

r I ~ 
I Cl0 

t-m" 
I !em: 

-RlS 3 I 4 ~ AP 
I~ T , CI 

I 

Lt:! 
-
>' C2 

I -
I ~ 

, C3 

I OPTl ONll .L7 F 
L.br-

1 & 1 [>IIE. 

r .4116 

I 21 
2 A30 Cl 

2~ Af 
; A30 C2A Af I 25 

24 2 A30 C28 Af 

I 2J 2 
A3D Cl Af 
A30 C4 Af 22 2 A30 CSA AF I 21 2 A30 C58 

2u 2 
At 

I A3D C6 AF 

I 
~6 

" L~ 
-RAS 4 -5Y 

- - - - - - - - -

r\.. 

<II: 
+~EMORY OAT~ 20 _ 21 .111"-

c o 

62949100 B 

~ 
26 
25 
24 
23 
22 
21 
20 

~ - -
I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 1-
I I 
1 I 

I I 
I - - I 

14 21 I 
14 26 I 14 25 
14 24 
14 2J I 
14 22 I 14 21 
4 2" I 

I 

- - - - ~ 

I 
I 

I 

I 

I 
I 

I 

1 

I 
I 

+5Y + 12Y 

f9 f8 .. 
X-Y 

13 8192 
1 Q ~ 

11 Wo 4096 

12 m 2048 
1024 

6 ~ 512 
7 """if 256 

5 !it f- 128 
'--- Ci(}: 64 A163B3 

'--- :II 32 iiiiiiiiiii 
"- 16 

Tl 8 

i!' H 
2 

Ci 1 

4 ,,::--
IS, r , Cl 

~ 
-
>' C2 
~ 

j-; , C3 

Ct~ F 
t--

r 
1 [> I!E. 

21 
& 4116 

~ ~30 81 
14 

26 
Af 14 

2J 2 ~30 82A Af 
14 

24 2 ~30 828 AF 
14 

~30 83 Af 
23 l ~30 14 
22 2 A30 

84 H 14 
2 85A Af 14 2 _A30 B58 A ~ 
2u 

2 A30 8R Af 
14 

- ~16 t ..... 
::. 

- - - - - - - - - -
+5Y +12Y 

ts fa 
26 13 

x-, 
2J 10 g 8192 

24 11 ~ 4096 

" 2
3 

OD 2048 
12 rm 1024 

22 6 "cio 
" 21 

512 7 ~ 256 2U 5 T70 128 
"- "to- 64 l16383 

ItTD-'--- 32 Aoiiooii 
'---7ro 16 • 

CiD 8 -m: 4 

~ 2 
CI D 1 

4, " ;:--
15 T , Cl 

~ 
r-
t>' C2 
r-

~ 
L 

C3 

C:t t--
L F 

t--
OPYI ONll 1 [> MEl 

r & 4116 
21 2 14 
26 2 A3n 01 AF 

14 
25 2 AlD 02A AF 

14 
A30 028 AF 

24 2 
A30 03 

14 
,3 2 14 
22 2 A30 04 U 14 
21 Ale 05A H 14 
2U 2 A30 )SR AF 14 

A3e nR AF 

..,'" -=Y 6 J~ 

21 
26 
25 
24 
23 
22 
2 
2U 

~ 

" -

- -

21 
,6 
25 
24 
23 
22 , 
20 

1 

I LOC 

o 
1.J.J 
CD 
<TI 

:E 
<t 
a: 
l!) 

<t 
C 
u 

Ei 
:E 
1.J.J 
:x: 
U 
CI) 

CROSS 
REF NO 006 

5-9 



-
I 
! 
i +5Y 

I '6 
1 16-30) -lR lYE PROTECT 
i 

18-34) -KRITE FAULT 

18-11) -lR~CK DO 

. J8-26) -INDEX 

J8-~~ -READ DATA COMPOSITE 

J8-3~ -OOUBl( SIOEIl 

~ + N SYNC 

J8-24 ) _ NIT READY STATUS 1 

J!:14 - III T RUDY STATUS 2 

DI3~1"" 

ooa BY +J6Al1Ill 

0 

• 5-10 

RI3D.220.K8 

RI30.330.K8 

RJ3B.220,K8 

2 

2 RJ3B,330.K8 

RJ3G.220, K8 

12 

:\\3C.220. K8 
.r:r 

11 74lS14 10 
RI3C.330.K8 Fl2E 

~TI~L_ 

0 

I' 

I 

I 
I 

10 +rRlTE fAULT 

-'iiRITE 

+tJNIT I READY 

+tJNIT 2 READY 

+FD READY 

> ~ 
I:: ~ 

r"-· 

Si.I DIG 

,.... 
", 

0 
009 0 

~~ 
009 3~ 
009 
015,016 
013 c..;) t-

01G.012 
0 
M 
0-
:!2 

0 
W 
m 
(1) 

~ 
« a: 
C> « 
C 
U 

~ 
~ 
W 
:I: ;,.--........ 
U 

( 013 CI) 

N '-
~r~ 

013 
:,:'-
J~. 
~ ~ ~ 

:@) : \!I 

~ 

/~ 
DOS ( 

~/ 

( 
CROSS 007 \ 
REF NO , 

« 
("---
\. . 

62949100 B '--' 



----- ... ------------'------------r-:---y-..., 
- -- ----1 II 

I-}I I .~_i ;ij~p.::...8 ---'9:....J:DI"'174~S04 r~'-------------<@ 009 
)--------------------_-::.L~14!~~': '--'l""':-[~ liiliJ 

G I ~ 3 

@ +Lol WRITE CURRENT 
GOg 

C~-,\ m OZ 
+sn;GLE DENSITY 

> ~ 
~ 

00 
0 
0 

() ~~ 
g~ 

c:,j t-

Go2 ~ 0 
N 
0-

a 
S !!2 

c 
W 
III 

D02 ~ I 
11 0 -- .L 
10 I 

000 
+16 1HZ 2 0 +16/8 MHZ ® 007 
+9 CLOCK 3 I 

000 14 0 !1-._ +8 MHZ + 4 MHZ 

13 ~ @ 015 

<n 

:!! 
<t 
0: 
C) 
<t 
C5 
0 

+REAO CLOCK 
8Z 009 ~ 

015- Ef 

-r 
0 -COMPOS 1TE DATA 015- I 

m I 
+IINOOI I 

;15- [H 3 
I _f 
I 

:!! 
w 
:x: 
0 
(f) 

N 

~{£, 

.~ 
@ I~ 

I>m+ 

I 1>1-

I_- OPTIONAl 
1>!11-

- -- - -- _-J • 
RI1,I.I k, IS, F2 

0 +12V 

E1 ll'IU"'~ 
rY"f 

C~, 2 1, IJ -. F2 

016 IF 

c~~~_ 016 ZG C7, 11 OIIF, 2S, F3 

---~E-

R43 RH,IGO.12'I,F5 

0 
1.2k 

" F3 
\ 

R39,2.7k,FI 

R40, 2. 7k, F1 R45,/k, F5 elia.5. 6V. E2 

-J:--
CR7,5.IV,F1 +2IHZ CLOCK 

Z8 011 
CR9, F5 

C113,IO,20S,H2 

1',:.: ... " 
CRIO 
F4 

r" 116, _ OOU3 [2 

35Y, F4 +5Y 
LZ 

JUMPER L-J 10 III 
liZ 

F3 

-5Y 

008 
c o D1 « 

62949100 B 5-11 • 



• 

A 2 
003 60 

00 
3 ~9;HUO-2'5 

12~ 
04 ~ o 

o 
o 
o 
o 
01 

04 ~ 

~~ >T 
13 ~ 
3(-J 

00 
00 
00 
00 
01 

1~ 
1~ 
1~ 
1 BO 
2lli 

-SELECT CONTROLLER 
-CONTROLLER REAO 
_ ~nN1Rn ~~ 'fIRI I~ 
-RESET 
+ 0/4 
'SINGLE DENSITY 
-TEST 

+fO RHOl 
-IR ITE PROTECT 
- TR~CK 0 
-INDEX PULSE 
+HEAD lOA~ TIlliNG 

~ 
I 

'" 21 
"- 25 
,,-2~ 

"-.24 
i'\,.23 

22 ,2 1 

2U 
21 
20 

01 
01 

5 CB I -COMPOSITE DATA 

00 
01 

002 

ooa 

6 ZO 

8 Bl , <RHO CLOCK 
6 le <> 

EM (PULL-UP I 

@ 

+5V +12V 

t" t 10 
14 

Oil'l 13 
OAL 6 

179\l 
12 JlO 
II OAL 5 

10 
OAl 4 

9 
OAL 3- If 33 

OAL 2 J -8 
1 

OAL I 

6 
OAL 0 

5 Al 

~ AO TG 43 29 
3 CS 28 
4 

HLO 

2 
RE OIRC 16 

19 
WE SUP 15 

-MR 
24 

38 
CUt 

ORO 

31 INTRa 39 
00 EN 

22 lEST 3D 
21 

IG 

.-~ 
RAlREAO WO ~I 

RCLK ~ 
31 

EARLl 

36 
RUDY LATE J..L 
P.PRT 

34" 
Js: TROD 

23 
IP 
HLl 

-:!-2U 

,---.ml 
I R46. HI2 I 
I I I R41. -_. HI2 

- 1:- I I ,-_~O~_-.J 

4 S 5 
2 1 co 
3 -1 c InS14 
I'";J"R HSA 

:~ l~ 9 

~ 13 R H9B 

~ 
II (D 74lS74 

C GIIII 
13 R 8 5 14s'04 6 

Gle 

" l4S~4 10 
GIE 

~ 13", 'l~4'2 
HI2A HI2F 

c o 

5-12 

~ ~ ,-: 
= f 

/-~, 

00 
to 
C\J :: 

to O'l 
~ 0 /. 

A -WRITE raUL T/SEP/RATOR EN CL 

o~ 0 
I 

zO ~c 
~Z \,-

~(j) ~~ 
010 

c.,:) r 

0 
< 5V .. 

N 
0-
!2 

~ RI2A 
t> 10k 

JI2 

I +oJ I ~~ C};TP.OlLER aHOY 

+5V 
CC 001. 013 

Q 
W 
CO 

Rln 
O'l 

10k 
JI2 , a .1. 14~S04 4 -0 I SK INT RECUEST 

CO 

::E 
<t 

010 a:: 
HI2B C) 

~ 
Q 

U 
~ 
<t 

~ 
1J:.r fl 

-=- DRVR 
14LS244 

G 19 

8~:~ +LITf ~~1Tf ~.,of~T 'IT) 

15 t-U- 5 
+I"!~ lO!D ~ +i::':,:TltlI 

i7~3 ~ -;mp 
4~16 ~ 

-
+'~IT~ ~ 

2 f--fr"-¥-- ill 
13~1 

"~51 L--lL--'-l 

::E 
w 
J: 

(--~ U 
en 

N 
D01.00B 

001.012 :¥: 001 
001 =l~ 
001.010 g 

'@ ;\!J 

-- 4 
/---------'. 

~-_/ 
' I-Y 

2 G3 
14 I G 

IItUI 
74LSl53 

,---+3 
H A 
1 

5 2 L +rAIn nAH 1 K 0 01 
6 0 'H=L 
~ l~ 
2 
I 

DEUl 0 
2 1 

HBB SOD ----i 

2SD 
1 4 
-= -= 

lOC 

62949100 B 



o 
I 

c) 
0 

> '0 
C 

~ 
£:I 

00 
7 -CCf"II~O eM 011 

L() 
on 6 -s I ~ IUS 0J 

CS 011 <.0 0 .q- (5 3 -OA TA IN 

r-y=;yg 
CODER B 

12 74~~42 1 

~ ____ ~~~1~3~: ~~~~---------~~~~ 
~_+-.;..;'4'-12 4 

~-+-_''-O5~1 3 

2 -n~B ouT 
2~~-+~------~~~~ 

I~~-+~~----~~~~ 

CI 
cu 

o.q-011,012,014 
~~ 011,012,014 zo 

~ ~()) g~ 

-c READ cv 011 c:..,:) 
~ 

0 
N 
0-
~ 

a 
w 
m 
en 
~ 
« 

-TE IAOK CQ all a: 
<..? 

'--____ ---1f-...,:.�!.i1 Ii 

~-------t----"",OI74LSIOp..:::8----_iH++_-----=.:.,,:.<..:::~_{ 
1-"---_________ -"191 K4B 

ADDRESS OOMPARE 

4 oa7l 
I'--or---------t+-t-t--:-ts 086 
n'-~--------t+-t-t--6~ 055 
D'-'O";------------+-_+_+-t--l'-j 084 
1'-7r--------_t-t--t-t--8:; 083 om. BUS 
1'-~--------_t+-t-t--:-:;9 082 -
~~-------------~-r;-+-~I~O OBI,' 
"'-.!;,;,....--------f-H-t--ll..l...jl OBO---!.l 

~-~~~~~~~------------------------------+-~~_~I~ ~ 
~-~~~--------------------------------------1_~~--~2 ~ 

3,.. RO 

~~-::~~~~----------.r"-------_::=:tttt=~~~ c1i {A .---;H--f-;-"':;;2~4 I REa 7 

~~~~~~~~----------__ ---__ -------1_---f-H-t~2~3 : :~~~ 
~-~~~~~~----__ ---__ ---__ ----------1_ __ -f-H-t-...:;;2~2 I REa4 

~ I REa 3 
~ I REa 2 

___ --:-;'9;; I RED 1 
~ ___ 1.:..:8'-1 I RED 0 

}-__ ~~~~ ____________________________________ ~12~~ RIP" 

5519 
N3 

.J:.14 

PAUSE \1, ~ V-
EO 17 

GINT 

« 
a 
u 

~ 
~ 
W 
J: 
U 
(J) 

.~~~: 
,~.~ 
:.:.-.: 

;@ 
"~' 

+SV 

RI2l 
~Ok 
JI2 

11 -WAIT IIIT~ 
+TI~ER IN F~ARTF ~ 004 

-r._INT ~ 012 
+5V T'4 ~ 014 

fRI2P.IOk,J12 I ' 

I'~ ~E_:_M1 ____ ~ ____ ~ 
~~ _______________ ~ _________________________ ~_~IINll-T~.~CT~I~yr~_{CI 014 

<READ 100E 015,011 

LaC 

CROSS 010 REF NO 

0 0 ct 

62949100 B 5-13 

'r'" 

N 

• 



• 

._~-~T~E/~AO~l~ __________________ ~I~9~~r:~ 
OlD CO)... -t READ I T ~-F2 
010 CV~~~~----~--~----------~~T~t-1 LbLb 

L....,t,& 1-

010 CU 

- XCVR 
14lS245 

K& 

D 

6 I - 2 l-'I:.:.' _____________ - ______ --l�.ll..l!.... 00.1-1 _---... 

1 ~r.I~J---------~-~---~1~00~6---~ 
9 ~r.171-----------~---~I~DO~5---~ 

. 8 r--t 12 = 100 , 

~ :1 2r.:~~------------~-~---~:~~~~~---~. 
5 ~r.1~5----------------~------~I~OD~I--~~ 
• ~~I~6---------------~----~I~DD~0----~ 

Ir-:26'--_..ICII4'-iI~ 15 100-6 
~25:-___ 1~17-1 CD 16 100 ~ 
r~24,;..-___ 1,-,,8'-1 CD F 19 100 4 

./,,~2Jr-__ ~8-1~ 9 100 J 
• /,,~2lr-__ ---:l-1~ 6 100 2 
~21.-__ --:4'-1rco---t ~ 100 I 

.r.:..20 ___ l"-i~ 2 1000 

012 o l}----:-O::;:U..:..:TP.::U.:..T ..!.1.:..:/o:....:.:ST~AT.:.:U:.:.S ________________________________ -I~ _____ ..!.!....IJI .r:r 
013 OT}-_-..:.T.:::OS=--_______ ~IO~.I::oj.. I ,..--------t-------..:..I...Dj" rJ F 

9 Jl4lSDO 13 14~S04 12 RGTR 
01 0 CS}-__ ·-S::.:T~AT.!!U:::.S __________ .....wot G3C H1F 14~S314 

::~~~!::::~:~~~~:~:~:~~~~&~1--
./~2r-~_~"~~~1~5~10~O~5-•• 

24 13 ~ 12 Ion 4 
·/~2.-J-~Jrl~~2=~~10~0~3-·· 
J /"-=-2lr---"::4-1~ 5 100 2 
·/~2r-1-~lrl~~&=--~IO~0~1-·· 
./"~2~r--~8-1~lrn r~9~~IO~D-0~~ • 

.!L-.l 

013 OU -TI 4 "'~ 01 0 CT}-"':-:!:.C A:wT.!lA....!I.!lH __________ ~3:... .. I:II.l' 14LS 10 6 . 
010 -COMMAND 5 .. I KU ] 

014 EX -READ DATA IN REG' I .. ~ ~ 

RGTR 
14lS31' 

100 1 13 H6 12 ,1 
100 6- " ~J-!.1!-5-.4i26:-'· 
100 5 11 ~)-ll I~R __ -,25:i-". 

:~ ~ I: "roF 19 ~; 
1002 1 ~ 6 22 
100 I 4 ~~5;'--'--""211-'· 
1000 3 ~ 2 20 

. ~~--~~ 

C 0 + 
5-14 

loe 
CROSS 
REFNO 

<t 

! 0 
2N 
... 0-
o II') 

8-

011 

62949100 

./ 

r'" 
II 

(---., 

\" .... 
B 



CI 

003 

003 

003 
003 
C03 
000 
000 

010 

009 

007 

o 002 

G 

(~~) 

(J 

004 

003 

001 

004 

010 

010 

013 

001 

002 

013 

~'C' 

~AODR 20 -.2 '5 
AU "JZ::>_' 

~ 

20 

2' 

'A'i -I/O REOUEST 8 

~ - MIB 

~ - READ B 

~ .012 A CLOCK 

~ - RESET 

cx • TIMER INTERRUPT ENABLE 

CF • HEAD lOAD 

@ .lINE SYNC 

AF 
(PULL-UP AI 

-
SF 

• I/O REQUEST B 

AW 
- ENABLE Cs's 

27 

- 26 

-SUS ACKNOWLEDGE 
DC 

25 

... 
25 

.WRITE B 
EN 

22 

2' 
20 

z2 
21 

2° 

CT -DATA IN 

-DATA OUT 

+ BLOCK ENABLE 

-DACK 2 

(PULL-UP B) 

.5V 

t24 
f\- 27 4 

:l 
lSI 

I"\. 26 3 COUNTER ITI MER 

25 2 Z80A CTC 

i-. 24 I 
HI 

~ 23 28 4 DATA 

:l'\. 22 27 3 -

~ 21 ~J 26 

'\.. 20 25 0 

18 

~~El 19 

16 CHIP SEl 
10" 1/0 REO 
14 MEM cye I 
6" REAO/WRffE' 

15 ClK 
17" RESET 

INTERRUPT CONTROL 
13 INTRPT ENBL IN INTRPT REO 

12 

INTRPT ENBL OUT 

23 
CHANNEL 0 

2--CNT/ENBL CHO CNT 0 

,..-2L 
CHANNEL I 

CNT/ENBL CHI CNT 0 -L-

21 
CHANNEL 2 -

CNTlENBL CHZ CNT 0 --2-r """" CHANNEL 3 

4-5 

~~ 
5 

3 e74LS74 
G4A 

I R 

4 

~' 5 74LSOO 
I BIIB - 13 74LS04 12 

I X_V 3 7 
CI4F 

31~DER ~~ r 2 r 74LS!391 4 
I G2A 0 

~ 74LSC2 4 
51'.1 EIIB 

5 

3174~'0 6 

4 I DI4A 

4 a ~~NC' I I 
5 74LS20 6 ~E§:2 8~"': 
2 I HI4A Hi3 7~"C 

~8 6~NC 
13 4 :; 6 
14 2 4~Ne 
15 I 3~Ne 

2 3 

I~NC 
o I 

-----'" 

"X-Y9~NC 
CODER B~NC 
74LS42 7 9 

IZ 8 G8 6 7 

13 4 5~NC 
14 2 4 5 
15 I 3 4 

2 ~NC 
5", I 

~NC 1r4 I ~ 6 

- INTERRUPT 

+ HEAD LOAD TI M I NG 

- ENABLE INT GENERATOR 

-DMA SELECT 

-SELECT CO~HROLLER 

-110 ENABLE 

-INPUT 110 CC"''''AND/DATA 

-READ D!SK STATUS 

-READ OPERATION SWITCH 

-OUTPUT I/O DATA 
-OUTPUT 110 STATUS 

-LOA) I/O VECTOR 

-WRITE ~:'U'T RESET 

-LO:') INDICATOR 

DA 

00 

DE 

OF 

@ 

DR 

OK 

ON 

~ 

~ 

0 
OJ 

DL 
D 

DP 

001 

009 

010 

000,001 

004,009 

003 

014 

013 

013 

014 
Oil 

013 

004,081 

013 

~ _______________ .:.. • ..:.:ilc.::O:....:.:.R""EA::.:D""Y,-----<oS 001,013 

EC:~+~U~N~IT~AO~D~R~IIO~--------__ -~ ~--------------~U~N~IT~S~EL~E~e~T~2-7)J8-43 

~--------------------~-~U~NI~T-S~E~L~E~CT~I-~)J8-41 

C 0 Ol « 

62949100 B 

(\J 

0 
~o 
~Z 

g~ 

c,.:) t"'" 

0 
N 
0-

!!2 

a 
w 
CD 
()') 

::: « 
0: 
(!) 
« 
a 
u 

~ 
::: 
w 
J: 
U 
en 

N 

~t~ 
,;~. 

:S 
!® 1~ 

5-15 



r 
f 

• 

C02 

012 
GOO 

012 

003 

012 

000 

012 
009 
001 
001 
001 

012 

EM 
(PULL-UP) 

r.L 
-LOAD I/O VECTOR 

-RESET G 

-LOAD INDICATOR 

@ +DATA 20+21 

-
ON 

~EAO DISK STATUS 

J +"ANUAt HSET 

'O? +1/0 READT 

~ ·0 I SK CONTROllER READY 

ffl tUN IT 2 READY 

m tUN IT I READY 

@ -nnilRI F ~ I nED 

0 -ArlO nPfRUlnN srlTCH 

SI2.A8 
834522311 

21 
-v I 

r--? 2_ 
26 
2~ 

~"l 24 

~ !- 73 
2l 

~.!- 21 r---v- 1- f! 4 r-----o 8 r ~ +5Y 

R1].IOk.l8 

R7D.IDk.lB 

RlA. IOk,A1 

R7e.IOk.AI 

R7f .10k.I.I 

R1H.IDk.I.8 

RlE.IOk.AI 

R1S. 10k.'" 

a 

5-16 

:~ 26 

.~ I . GIOA ..i 

J. ~ ~ c 
R 

RGTA 
HlSI7 

2~ 
'!~ 12 

14 5 
ff II~ 10 
21 6~ 7 
2 14~ 15 
2u 3~ 2 

~ 
I 13 F 

-= RGTR 
741S374 

27 13 AID IZ 
2ij dR6 
25 

I! : co F ~5 24 
23 17 I ~~ : 16 
22 ! : CD f ~ 21 

V20 '8~'9 
~ 

"",-

~ 13 FI 
DAVR 
4LS244 

\1 FlO 19 

I LJ i~ 12 

17~3 
13~1 
6~14 
4~16 
2~18 
~ 

~ 
LJ fI 

DRVR 
14LS244 

A9 

:~:! 1 
11~9 

8 13~1 
S 4 I--T;- 16 

3 2~18 
15 5 
11~3 

L.-.-lL 

~ () 
<;J 

,r-'~ 

-reS 
01 

~ ..---l TL ~ _ 4 -TERMINAt I'.TE;;_~T ') J8-7D 

~~~ ~~8 . 
~~IO 
~ 

011 
/'f) -', 
0 
..,0 

\, "'Z 

B~ 

c...,) t-

-TJ 'iiU 
-I .. J ~ 
-H >01 

+BLOCK £\!;.E >i1 
+!!IJI (,"),-:'1 

~ 

Oll 
all 0 
010 N 

0-
012,014 ~ 
002 

a 
w 
m 
Ol 

-SINGLE DE'S, Tl 
-1tsT 

OZ 0 

.~: I: I 
H 

+Ullll AOr. : /0 £8 

CR4 r.:f +5V 
E 

I 
All _ 

CA3~/ 
LED 3 

- All 

CA2 ~ 
LEOZ 

AI2 '. 

CAl ~ 
LED I 

AI2 

V 
LED 0 

::E 
DB, 009, 016 ~ 

009 a: 
(,!) 

001 ~ 007.012 a 
u 

~ 
::E 
w 
:J: /'-~.--'" 

U ( (I) 

N \, 

ft~ 
iit. 

,1 
j 

26 
25 
if 
23 
if • 21 
20 ~-------, 

\ 
\. - '-- .... 

~ 

21 
26 
25 
2l 
2J 

21 
iT 
20-

lOC (-'" 
CROSS 013 

I, 

REFNO 

<t 

62·949100 B 
c~ 

... / 



(---" [ x-v 9 
C'JDER B 

\',-./' 7~LS42 7 

001 - BIJ5 ACKrWWLEDGE 12 ! G9 6 

C 
'JOI 

-DACK 3 13 ~ 
\ -0.'.<:0< 2 I~ 2 

'I :CI 
- D.\CK 1 f ~ I 

-:01 

:-:2 [I, 
(PULL-UP) 9 

000 
- RESET 

010 CT 
- DATA IN 

013 OX 
• B~OCK ENABLE 

012 OK 
-INPUT I/O COMMAND/DATA 

010 CU 
_DATA OUT 

002 AK • MEMORY ADDRESS SELECT 

012 eli 
-OUTPUT tlO DATA 

0 
001 

-MEMORY READ 

CO<! • I/O REOUEST B a 

004 
+ REAO 8 74LSOO~-------.... -=-~ 
~~~~--------------------~ EI~ 

:10 
-INT ACTIVE 

:10 ES 
-GINT 12 

C 

c o 

62949100 B 

_ C OACK I 

- C DACK 2 

-C DACK ;5 

.X REG REQUEST 
EW 

- READ D~TA IN REG 
EX 

B - LOAD DATA OUT REG 
EY 

.READ DATA 
EZ 

-INTERRUPT FB 

.5V 

RIZJ 
10k 
JI2 

-AlP 
FA 

004 

004 

000,004 

001 

011 

011 

003 

00 I 

010 

LOC 

CROSS 
REF NO 

~ 
0 
~~ 
gE 

C-:) 

0 
N 
0-
~ 

Q 
W 
m 
0> 

-:l. 
et 
a: 
<.!) 

et 
Q 

0 

~ 
:: 
w 
:J: 
0 
(J) 

:f~ 
;~+:~ 
.~~, 

:;.: 
~ ,~ 

014 

5-16.1 

~ 

N 



010 C,>--_..;;+R::,::E,:::AD:.,;W::::,O:=;tE=--___ ...-

002 H 
(FUll-UP 1) 

001 BX 
+DHADua 

001 
-RAW DATI 

Dna eN +BIHI +4IHI 

ODD G -RESET 

Doa CA}-_~-I~I.:::ND~OI~ __ ~~1-t_-------~~------~--------------~ 

002 

1 ______ --- OPTIONAL 

C U .. en 

• 5-16.2 

+5¥ 

mG 
10k 
J12 

+IINOOI 

-COMPOSITE DATA 

,"--- "-

~ 
0 

~~ 
! 
/ 

EF 008 
g~ 

", 

c...:> t-

~o 
eN 
... 0-
010 
8-

0 w 
m 
Ol 

':i 
ct 
0:: 

~ a 
u 

008 
fi 
:::E w 
J: 
U 
(I) 

N 
c·--~ 

.ff~ 
,[~ 

@ .I!I 

008, DOl 

"'-----, 
~./ 

~. 

lOC 

CROSS 015 REFNO /".-----., 

c:( I 

(-" 
62949100 B \"",,/ 



C) 

C) 
0 

013 ® +S!NGlE DENSIT' 

+5V 
1 

Rll.200 R32.B20 HOO 
..-5-li....,.ANII'I.---.--5-1.\lAI/I12.,--4--Hf--~ ll3A 

R3l 
201 
U 

~_--<>-___________ --=-::!:C.:!!O.~P!:!.:OS~I~TE:..!.!DA:!T!.A --flO OOB.OOI 

e111 
12pF 
Jill 
Jl4 

In 8R)---.,;-~R:.:::AI~DA~T=-A __ ~ __________ +-__ -'--:~""n"'" 
11 

LOC 
CROSS 016 REFNO 

C 0 + <t 

62949100 B 5-17 



U1 
I 
I-' 
00 

0"\ 
~ 

.\0 
~ 
\0 
I-' 
o 
o 

~\ 
f ) 

/ 

11=4) 
~ 
U=.4 

AC 
LINE 

~ 
~ 

r"'-.., 
) 

4 3 + 
SGND 

C32 .• 0033. 1000V. 

f-

! 5 n. CIO 

RI.4.351.,0%.£21 

::Ok CR1,IH5615. E5 0 

~'I:OV .10%.C5 

Cl. 300. 250V. B6 
\I 
J '+ 

R4. I .3. 1/21, 
/IIIr-
C9 

~ 
C9 

~ 
C9 

RS.l.3k.C9 
---'VVIr--

~.~ 

CR6 
C9 

C5 ASS. I 00. 21. B5 
--J\I'II'v--, 

I" 

100Y 
10% 

PiN 51681100 
Q2 

.k9.41.IIZI,C9 
~ 

I r-;:tM :' 89 

~~ 
CRS.I~SI8. 

IA.C8 

RIO.4.1k.Cl CR9.C9 

C6.;~ 
f ~, 02 ODS. C7 

RI4.I.lk.CS 

4 

.1 
RII 
1.3k 
C9 

CRIO 

6,3 T BII T 

I 
0 Cl ~ P,1j51918ti16 ~ 

560 C8 
• 15V 560 
~~ ________ 1-__ ~C_ll~~~~ 75V 

(b-'l 
CRI2.BI2. 
RED 

II 

~ 
CRl1 

IN5416.3A 
AID 

Rll I 

RI5 
9.1 k 
BI2 

Cl1.2.2.35Y.Cl1 
~L 

+I\C-

RI F . ..1t.CI l 

Bli 

RI3 
3k 
C'l 

RIl 
t.3k 
BI2 

CI O •• 01 

I+
SO

_
20

; ti;-

~~ ~~-+-------1-+------~~ 
I~ 
812 

RI8 
1.3k 
el2 

RI9 
330 
e12 

?L---»' 
I~I 
I \ '~~4 1 16 1 

L _ J 
3 4 

3 

r--\ 
. ) 

DETAIL- ~Cr446'39 

ASSY - 90446/10 

~ 
< ) 

2 
I~~T 

+24V ~2 

a~ 

~~~ ~ r&! 

- NOTES: 

h,bJo.lo4 151109 lc"'AN('~ C.34 .C."'~ TO .il:? 1 OS 16I4JJln I: •. ,/_ ! 

1. UNLESS OTHERWISE NOTED ALL LEOS WBE P'!! 191712JI. 

/ \, 

UNLESS OTHERWISE NOTED ALL DIODES TO BE P'N 95637304 

IN4004 i .IV/IA. 

TlTlf 

DI.AGR AM) 9BKD 

" 

~ 

.10 

") 

c 

«) 
rf) -\&) 
""t 
"'t 
"J 
<J" 

B 

A 



(.' 
/ 

I' " l ' 
-~ 

o 

r', 

U 

('~' ,-) 

000 

000 

... 

N 

002 

c o 
HOT 

A 

JC13 CRI4. Fl CRJ.:i. Fl 
_ .0033 

8 
NEUT lfOOV 

CRI6. El CRI7. El . 
l3 

5 T2. EG 14 CR23.1A.IN561~.07 

'23.'3.~.'~F2 :) - lC19 
E8 

PAl 51918616 
+- 470 

R24 CR2o.IN5615.89 0 
10 

-1 0+1 o Dr.. 
470k F8 F2 ~ 

C14 .• 33, looV.l!);'. F2 R66.1oo,2W.E5 
HI+ 

M~O . 250V, 
1 

' I + R25 
6eo :~ E4 ... C30. 
~~% ; +16V 1'50011 

C37.15,35V. CRI8, E3 ~~001, E5 
R21.2ook. 2 

7~ ,~ 1\ 
1/2W,F3 lN5615. 6OOV.05 07 

1 A. F3 

CRl5.07 R26. 1.3.1121. F2 ,~~, ':~ (O;~ 3 27.1.3.1/21. 1 1 Q4. 05 
\ __ / P/~ 51918ill 

F2 
R29.51 .. 5W.10%. F5 4- CR26, l4 28. h3.1/2. 13 

'r2 
1 N1fJ 5,1 A, ~ 09 PAl 5191861! 

CR19 

~0.1.3k.F4 
F3 

-9 
~ 

Cl~.I,F4.1DDI C25."' .• '';d. 
~~ ~9 + 10% R31. 47.1121. F5 

12CR28. MRB21 .3U8 l5. E9 

P~ 51681100 PAl51918817 

!l\J~f~,,,g + C26 
-:- 5600 

- 12V 
10 F9 -

f" 
CR21.1N5818 

- -9 
1 A. F4 

5 

:~ 
11 CR29.MR821.3A 

v 

E8 

R32.4.7~F6 CR22 

~~ F6 

-10+100%, F6 PIN 51003092 ~----( >1-, Ioi==. r-
Q6 t r!J 

R33 I I 2N2222 ~ ? 
F5 .... -" 1.3k 

1.~'1:'1 F5 

I I 
RS4.1.3k.FS L __ >~ 

G 
3 4 

62949100 

§~ ~ 
~ 

r-----7~5 
lC20 ~~ 

270 ~>#:r 
1-10+100% 
+ El0 r---7>tt:t 

GNo r---7~ 
,-----, 

~ 
-5V JI··4 I 356A I 

J 4~ I VRU10 I 
L 1_ 3.~ 

CR25,012 'l. 
RED 'f::\ I 

+ \::Y 
C22 

:::.1..-2.2 
+ 35V 

012 

JJ23 

J ~ 
'l 

70 ~CR27.REO.012 + r-lo+l0o% 
DID ~C24 + 

R36 
+12V + 2.2 2.4k 

f 
35V 012 

012 
+12V~~ 

4# 
C 
0 

+5V 

+5V ~ 

l=j~ + ).!l=l 
;;... e27 

5600 

'l 12V + 

C E9 ~CR3o 
RED 
E12 

R40.1k.20!\.II2I.EI2 
3 1 ,~ 

2 A39.2,7k.FI2 R38. 91 O. F12 
CI- r-

C2B. 2. 2. 35V 

+-H--

R41.3k.FI2 R42. 3k. FlL 

'~~t-fih ~44.33o.FI2 ~ N 334 + 9 

N2 2m,A N 

. R45 7 13 
12 
F12 

C29,.01 . +~~20%. F12 

/I 

E 

F 

002 
002 

.Fll 

002 

002 

~ 
« 
at 
I.!> 
~D 
CJ~ 

dl 
'-l <J' 

~ 
~ 
u.J 
:r 
~ 
V) 

5-19 

N 



Q CJ 

HOT R46 5.6k, 
000 

II,EI 

CR31 
DI 

NEUT R47, 5.6k, 
000 

II, EI 

001 
R49,I00,F6 

001 F' }----------------'VIIIr----..... ---------. 

C9 
.01 
·BO-20~ 
F6 

001 

001 

5-20 

p~ 51003092 

p~ 51714000 

R51 
470 
F7 

09 
2N290 

R60 
1.5k 
Ell 

F7 

R50 
39 
F6 

p~ 51003092 

010 
2"2222 
Dl1 

R53 
470 
FlO 

r-

I 
I 
I 
L 

CRI3, FII. 

IN4I4B. 
10 MA 

1264 
FB 

~~~ __________ .-_+~l~IN~E~S~YN~C ____ ~~O 

~~2222, 02 ).Jl::1 

+16V 

R57, , 02, 21, E 12 

R55 R56 
100 10 
FII 1% 

EI2 

C21 
I~OPF 
IDOV 
D2 

+5V 

CR24 
6.2 
EI2 +16V 

R59,240,IIlW, 

EI2 

~ 
<{ 

of. 
\l) 

<t: 
c 
U 

i= 
ct: 
~ 
UJ 
:I: 
U 
if) 

L-__________________________________ ........( G 001 

R61 
237 
I~ 
011 

R62 
2.1k 
1% 
EtO 

62949100 

Q 
~ 
ci) 
<l' 

N 

(-~ 

\... ... 



o 
'" tv 
\0 
.c::. 
\0 
I-' 
0 
0 

U1 
I 
tv 
I-' 

c) 
jt~ ~) 

~ 
~ 

~ 
l±4 
1#7 
~ 
14-10) 

~ 
J4-12 ) 

~ 

~~ 
J4-13 ) 

~4=h4 
J4-1") 

~~ 
14-17 ) 

J 4-20) 
14-19 ) 

~~ J 4-39) 

14-44) 

H-46» 

4 

-READ DATA COIPOSITE W~ 

~ 
-HEAD lOAD ~ 

~ 
-TRACK 00 ~ 

~ 
-INDEX ~ 

~ 
-lOW lIftlTE CUR ~ 

~ 
-STEP ~ 

~ 
~ -DIRECTION ~ 

~ 
-.RITE ENABLE ~ 

~ 
-WRITE DATA ~ 

M 
~ -UNIT SElECT 1 ~ 

~ 
~ -UNIT SElECT 2 ,~ 

~ 
-tIUT RUDY STATUS I T _ ~~ 

~ 
~ 

-\.lIlT RUDY ST~TUS 2 T _ ~ ~ 

J5-47 
-IR I TE PROTECT T _ ~ ~ 

~ 
-HEAD SELECT 1 ' ~ 

~ 
-WR ITE FAULT ~ 

~ 
-IRITE FAULT RESET t , ~~ 

~ 
~ +DOUBLESIDED T _ -::.~ 

~ 
~8 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

~ 
>ttt 
>ti"j" 
@ 
)..4.44 
~ 

ll-15 

~ . gDISK 
~~8lES 

4 

(\ "'--) 
3 

o + 
J.H4) CHAIIIIEl DATA 20 

W~ 
J8-13 ') CHAIIIIEl DATA 21 ~ --, W~ 
J~) CHAIIII£l DATA 2 2 ~JJ -W#-! 
J~) CHAMIIEl DATA 2 3 ~ 
JJ=l..4) CHMjljEl DATA 2 4 W~ 

W~ 
J1::2.4) CHA*El DATA 2 5 ~2 
J8-23» CUAll!tEl DATA 2 6 W~~ 
J8-25» CHAIIIIH DATA 27 W~3 ~ J6-24 

J1=.2.4) -CHMINEl WRITE~4 W# 
)8-29» -CHAIIIIEl READ ~ 

W~ 
J1=14> CHAIIIIEl ADDRESS 20 ~ 

W~ 
)1-33 » CHAIIIIEl ADDRESS 2 1 ~ 

W~ 
JI-35» CHAIIIIEl ADDRESS 22 ~ 

W~ ~> CHA*El ADDRESS 23 >H4 
W~ 

J~> W.l ~SS 24 ~ 
-!.I::Z4> - URI I lUI I mum W>H12 
~)+l!l'S'1I!C W~ ~~D 
~) HOT ~ 

8f FAN 
~) NEUTRAL ~ I SK AC C~BLE 

Er FAN ' &41 ImT! .. """ CAllI ~ DISK AC CA8lE 

+5V 

~
_106ICIillO 

~ 
~ 
.l!=;~~-
j:-~~>---- >---

~- >--
-4 

J4-43 >---

J4-45SS== 
J:=:7)>--- r OPEN 

J~>--
Jf-f7>-
JW'>-
!w>--
J~>-
~>--

E
~ 

-CHANNEL EXTERNAL OUTPUT 

rlli 

Er&1 
CHANNEl ADDRESS 25 

rll=1 

er!!:!l 
-CHANNEL EXTERNAL READY 

~1 

3 

('\ 
,,--. 

2 

~El+24 RETURN 

iT::r? 
iP-7 ~ DISK DC CABLE 

·24V 

JI-N ~ l..!.:.S.§l 
~ I-P ~ DISK DC CABLE 

+12Y 

~, 1,~ 
..I.1.=4~}lH-

+5V 

~~~~ ~ >f!=k 
~ )J8-59 

~ )lHQ. 
DISK DC CABLE 

~~t:::::!:=1~ 
~~~ 

-5V 

(,,---, 

( 
\ ",- ... 

TITLE 

SCHE.MATIC DIAGRAM (98MD) 

(FDD CONTROLLER BACKPLANE) 

(1 

o 

c 

-~ 
~ 
~ 
't 
~ 
G' 
B 

A 

0: 



c u /'-- ....... , 

C) 
Z 
a: 
i 
a: 
w 
~ 
0 
0.. 

SO HZ 120 VAC ~ 
AC ENTRY « 

N 

1..!... 180R20GA 
3 AMP CB 

N 
BLUE 1 4 BLUE 3 - 4 BLUE 120 VAC 

I ~ 

:r: 
0 
U) ..... 

L 
BROWN 3 LINE FILTER 5 BRN 1 - 2 BROIN 0 

10 

E~r I- EI 
E2 GRN/YEL 

l 
~ 

3 2 II 

( I;:: 
T T;:; 

r-~ LOGIC GNO -
POWER SUPPLY ~ ':' 

~ (M) ---'-
BLACK FAN MOTOR 

N 
"-I- 16 GA 

MOTHER BOARD 300V MAX 

.., 
"" CD CD 

:~~ 
~z:rn 

V'"'" M 

DISK DRIVE MOTOR 

50 HZ 220·:240 VAC 

AC ENTRY 

r!l t B DR 20 GA 3 AMP CB 

N 
BLUE t 4 BLUE 3 _..-:. 14 BLUE ~ 

l 
BROIN 3 tNE filTER 5 BRN 1 L [2 lit 120 VAC 

E GRN/tEl r----1 -l)~ I--
- Et ~ 0 2 

, ~ 3 2 

is<\_ '2 
BLACK 0 

• 2 
BROIN 0 

~/ '" '" co co 

GRN/YEl GRN/YEl 

]:2 ~ 
~ 
~ 

_3 2L 
);:: 

~ 
I;:; 

r- LOGIC GND 

POrER SUPPLY 1 8 ':' 

. 4.5 

FAN MOTOR BLACK (11'1 ) 
"- f-

MOTHER BOARD 
18 GA 

300V MAX 

ilCD", 

~~~ 
~~ ... 

..... "" M 
OTE 

DISK DR I VE MOTOR 

ALL WIRES ARE 18 GA. 600V UNLESS OTHERWISE MARKED 

5-22 62949100 



o 

o 
o 

MAINTENANCE 

This section provides information necessary to perform on-site 
maintenance on the flexible disk subsystem. The material pre
sented assumes familiarity with the PLATO system and basic main
tenance techniques including use of common CE tools and test 
equipment. The maintenance' information covers checks, adjust
ments, removal, and replacement of the field-replaceable com
ponents as directed by the associated structured analysis method 
(SAM) listings for the subsystem. Information is organized 
under the following major headings: 

• General Maintenance Information 

• Diagnostic and Corrective Maintenance 

GENERAL MAINTENANCE INFORMATION 

The following paragraphs provide information that the customer 
engineer should be familiar with before performing maintenance 
on the terminal. Topics discussed are: 

• Suggested Emergency Maintenance Procedure 

• Safety Precautions 

• Maintenance Tools and Materials 

• MOS Circuit-Handling Precautions 

• Maintenance Aids 

• Location of Major Assemblies 

SUGGESTED EMERGENCY MAINTENANCE PROCEDURE 

The following procedure provides suggested 'steps forthecus
tomer engineer (CE) to follow when responding to a customer 
request for maintenance on the subsystem. 
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Before Leaving For Customer Site 

Before leaving for the customer site, the CE should call the 
customer and talk to the person operating the subsystem at the 
time the malfunction occurred, then: 

1. Determine the following: 

a. Type of symptoms subsystem exhibited to indicate that 
a malfunction occurred. 

b. Whether subsystem is operating and what symptoms, if 
any, are present when an attempt is made to operate. 

2. Decide course of action to take, for example: 

a. Go to customer site and begin troubleshooting. 

b. Deduce that subsystem itself is probably not at fault 
and most likely cause of problem is either terminal 
communication lines or a power reduction or loss. In 
either case, CE can notify responsible party (common 
carrier or customer) of problem. 

(, 
... .... , ,,-

c. Decide ~hat an error in operating procedure,' rather 
than equipment failure, is probably cause of mal func- C~' 
tion, and notify customer of correct operating _/ 
procedure. 

3. If a site maintenance trip is req~ired, CE should try to 
determine a probable cause for failure and gather neces
sary tools, manuals, and spare parts that may be needed. 

Upon Arriving At Customer Site 

Upon arriving at the customer site, the CE should locate the 
appropriate supervisory personnel and again talk to the sub
system operator concerning the malfunction, then: 

6-2 

1. Visually inspect subsystem for correct input/output and 
power cable connections~ 

2. Verify that a malfunction does exist, and then begin to 
troubleshoot subsystem. 
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3. After source of malfunction is corrected, CE should: 

a. Run diagnostic self-test routines and appropriate 
PLATO DIAG tests to ensure that subsystem is 
operational. 

b. Demonstrate to customer that subsystem is now operat
ing properly within system. 

SAFETY PRECAUTIONS 

WARNING 

Observe the following safety precau
tions at all times. Failure to do 
so may cause equipment damage and/or 
personal i~jury. 

• Hazardous voltages exist, in the subsystem. Do not 
attempt repair unless qualified to do so. 

• Exercise caution any time checks or adjustments are being 
made to terminal when power is applied. 

• Always turn power off and disconnect ac power cord when 
removing/replacing components or cables. 

MAINTENANCE TOOLS AND MATERIALS 

(
-_ The maintenance procedures require the use of metric tools and 
~ common CE test equipment. No special materials are required. 

G 
u 

MOS CIRCUIT-HANDLING PRECAUTIONS 

Special handling procedures are necessary for printed-circuit 
cards containing metal-oxide semiconductor (MOS) integrated 
circuits. These ICs are susceptible to damage from static 
electricity. Observe the following precautions when handling 
the controller board: 

• Turn power off before removing/installing or otherwise 
connecting/disconnecting any circuits. 

62949100 6-3 



• Ensure that any item that comes in contact with card is 
electrically grounded. 

• Touch metal chassis frame to bleed off any accumulated 
static charge before handling card and continue to touch 
chassis while removing/installing card. 

• Handle card only by a noncircuit portion. Connector pins 
and circuit paths must not be touched. 

• Place card in a special conductive envelope whenever card 
is removed from chassis. 

MAINTENANCE AIDS 

There is no scheduled maintenance for the subsystem. In the 
event of failure, the primary maintenance aids are the voltage 
LED indicators, self-test routines, and DIAG Flexible Disk Diag
nostic tests. These aids in conjunction with the SAM 
troubleshooting listings are structured to isolate the failure 
to a field-replaceable component/assembly and to provide a pro
cedure number reference to the applicable maintenance procedure 
to be used for correcting the malfunction. Refer to the Diag
nostic and Corrective Maintenance heading for organization of 
this material. 

LOCATION OF MAJOR ASSEMBLIES 

Figure 6-1 shows the location of the major assemblies within the 
subsystem. 

DIAGNOSTIC AND CORRECTIVE MAINTENANCE 

The following paragraphs describe the diagnostic self-test rou
tines, the DIAG Flexible Disk Diagnostic tests, provide an 
explanation of the SAM format used for troubleshooting informa
tion, and describe the organization of the SAMs and procedures. 

DIAGNOSTIC SELF-TEST ROUTINES 

The subsystem contains nine diagnostic tests stored in ROM. The 
starting address is at 000016. Diagnostic execution is under 

/"---', ( . 
", ..... / 

,~. 

( ,_ ..... / 

/~ 
I 

'\..... 

control of the diagnostic control switches on the controller ,~ 
I 
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board. Status of the diagnostic tests is indicated by the four 
LEDs also located on the controller board. Refer to section 2 
for a detailed description of the diagnostic control switches 
and LED indicators., The following paragraphs provide a descrip
tion of the various test routines. 

CONTROLLER BOARD~ 
(MASTER UNITS ONLY) 

NOTE: COVER AND FRONT 
PANEL REMOVED 
FOR CLAR ITY. 

Figure 6-1. Location of Assemblies in Subsystem 

LED Test 

All four LEDs light momentarily following a power application 
and after a master reset to test the indicators. 

Test 0 - ROM Checksum 

The ROM checksum routine tests ROM for the correct checksum 
value of the stored contents. 

62949100 C 
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Test 1 - RAM Test 

Test 1 checks RAM memory (as specified by the diagnostic control 
switches) for correct operation. This test uses the diagnostic 
control switches and LEDs to isolate to a failing RAM chip. The 
first level of error detection is to a specific RAM bank, then 
to the failing chip within that bank. 

Test 2 - Interrupt Generator 

Test 2 checks for interrupts by performing writes and reads to 
the available registers in the interrupt controller IC. 

Test 3 - Flexible Disk Controller 

Test 3 checks the flexible disk controller IC by performing 
writes and reads to all available registers in the IC. 

Test 4 - DMA Test 

Test 4 reads data from the flexible disk controller IC data 
register to memory using DMA channels land 3. 

Test 5 - I/O Loopback Test 

Test 5 tests the basic I/O capabilities by interfacing the 
input/output registers and transferring data via the I/O data 
bus and checking status. 

Test 6 - CTC Test 

Test 6 checks the counter/timer circuit by loading a count value 
and determining that .the proper interrupt is generated at 
count O. 

6-6 62949100 
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Test 7 - Writing and Reading the Disk 

Test 7 checks for a ready disk drive, then seeks side 1, 
track 76, last sector and executes writes and reads using the 
disk DMA channel. This surface area is reserved on all disk
ettes; therefore, no alteration is made to stored disk data. 

DIAG FLEXIBLE DISK DIAGNOSTIC TESTS 

Testing can be performed using downline-loaded diagnostics from 
the PLATO system. Use lesson DIAG to call up the flexible disk 
diagnostic tests. This diagnostic loads and tests information 
via the terminal parallel I/O channel. Two modes are tested, 
DMA operations and interrupt routines. Refer to checkout infor
mation in section 3 for details of diagnostic operation. 

EXPLANATION OF SAM FORMAT 

A SAM listing is a specialized format used to present trouble
shooting information in a logical manner. Figure 6-2 illus
trates the basic SAM format. Any applicable assumptions or 
advisory information is provided in the header information of 
the SAM. 

To interpret a SAM, start at the top of the page and determine 
the response for the first question posed. Then follow the 
appropriate dashed line beneath the Y or N response. Answer the 
next question, etc. until the action numbers are reached. 
Perform the action(s} listed in that column in numerical order 
to correct the problem. 

ORGANIZATION OF SAMs AND PROCEDURES 

The SAMs and maintenance procedures are organized in two 
separate subsections of this manual as follows: 

• SAM Listings (section 6A) 

• Maintenance Procedures (section 6B) 
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, YES OR NO RESPONSE 
FOR QUESTION BEING 
ASKED 

SAM STEP NUMBER 
(USED FOR REFER
ENCING ONLY) 

FIRST TROUBLESHOOTING 
QUESTION 

:[QD (YN) Do all equipments in 
Iilr (procedure FTPl)7 
I I 

002 I Y N Does any equipment 
I I I 

FIRST ACTION TO BE 
PERFORMED FOR A NO 
RESPONSE TO STEP 002 

SAM FTPI-I 

on correctly) 

FIRST ACTION TO BE 
PERFORMED IN THIS 
COLUMN 

~
003 II 1':1) Check that termina~c power cord is plugged into -r site outlet and that site power is availahle. 

I I I 
004 I CD Check for tripped main circuit breaker on ac entry 

UNDERLINE INDICATES 
THE LAST ACTION OF A 
NUMERICAL SEQUENCE 
OF ACTIONS IN A GIVEN 
COLUMN 

UNDERLINE ALSO USED 
TO INDICATE THAT 
ONLY ONE ACTIUN IS TO 
BE PERFORMED 

INDICATES SAM IS 
CONTINUED ON 
PAGE 2, COLUMN B 

6-8 

005 

006 

007 

008 

011 

012 

013 

I 
I 
I 
I 
I 
I 
I 
I 

assembly. 

• If tripped and unable to reset, disconnect all 
loans from ac entry assembly one at a time and 
retry to isolate load fault. 

• If circuit breaker still trips with loads dis
connected, replace ac entry assembly. 

Y N Does display power on OK? 
I I 
I 1 Go to SAM FTP3. 
1-
Y N Does printer power on OK? 
I I 
I @ Go to SAM FTP6. 

Y N 
I I 
I I 
I I 
I I 
I 1 
I I 
I I 

~@ 

Is there a form feed power problem? 

Terminal equipments power on OK. 

Go to SAM FTP7. 

Does resident diagnostic execute following power on 
application to terminal? Note - diagnostic LEOs Ll 
and L2 should light during execution ann clear at 
successful completion. 

Check that diagnostic control switches are correctly 
set. See section 2. 

62986800, 4A-l 

Figure 6-2. SAM Example 
03680 
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SAM 1-1 

SAM 1 POWER FAULT ISOLATION 

This SAM assumes that the ac power cord is plugged into a live 
site outlet and is firmly seated at the rear ac connector of the 
unit. 

001 

002 

003 

004 

005 

006 

007 

008 

009 

010 

Y N 
I 
I 
I 
Y N 

I 
1 
I 
I 
2 
I 
I 
3 

~ I 
4 
I 
5 

Y N 
I I 
I 1 
I 

Does unit circuit breaker trip when power is applied? 
Allow time to cool and retry before proceeding with 
additional steps. 

Are fan and drive motor running? 

Check that connector J3 from ac entry panel is 
plugged into backplane. 

Check internal ac wiring connections (see ac power 
wiring schematic in section 5). 

Check power cord for continuity. 

Check/replace circuit breaker. 

Replace fan or drive unit (procedure 6) as applicable. 

Are all LEDs on power supply lit? 

Replace power supply (procedure 5). 

1 Check that correct power supply voltages are present. 
Voltages should be: 

2 2 
A B 

• +5 V +0.1 V} Test points at front edge of 
• -5 V +0.1 V controller board. 
• +12 V-+O.l V 
.+24 V +0.5 V Check at J4 of drive unit (see 

procedure 5) 

NOTE 

The +5-V and +24-V outputs are adjustable. 
Refer to procedure 5. If correct voltages 
are not obtained, replace power supply 
(procedure 5). 

62949100 6 A;"" 1 



A B SAM 1-2 
1 1 
I I 

011 I Y N Is Power indicator (LED 20 ) lit on controller board 
I I I (master uni ts only)? 
I I I 

012 I I 1 Replace controller board (procedure 4). 
I 1-

013 I 1 Internal power checks are OK. 
I 

014 1 Check internal wiring visually for shorts. 
I 

015 2 Unseat power supply board and retry. If circuit breaker 
I no longer trips, replace power supply (procedure 5). 
I 

016 3 Unseat controller board (master units only) and retry. If 
I circuit breaker no longer trips, replace controller board 
I (procedure 4). 
I 

017 4 Disconnect J4 from disk drive unit and retry. If circuit 
I breaker no longer trips, replace disk drive unit (pro-
I cedure 6). 
I 

018 5 Refer to ac power wlrlng schematic in section 5 and dis
connect wiring/connectors from ac entry panel, line filter, 
and transformer back to circuit breaker to isolate load 
fault. Replace defective item. 

6A-2 62949100 
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SAM 2-1 

~I SAM 2 INTERNAL DIAGNOSTIC CHECKS (MASTER UNITS ONLY) 

C~) 

(j 

o 

o 
o 

This SAM isolates faults detected by the internal diagnostic 
tests. Refer to sections 2 and 3 for information on Diagnostic 
Control Switches and LED Indicators, and to the Diagnostic 
Self-Test Routines heading in section 6 for test descriptions. 

001 

002 

003 

004 

005 

006 

007 

Y N 
I I 
I I 
I I 
I I 
I I 
I 2 
I 
N Y 
I I 
I I 
I I 
I 
I 
N Y 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Do all four LEDs at front of controller board light 
momentarily following a power application or a master 
reset? 

If no LEDs light, check for power fault per SAM 1. 

Replace controller board (procedure 4). 

Is Error LED (2 3 ) lit and other LEDs off? (Indicates 
a ROM Checksum Test 0 error.) 

Replace ROM chips, zao chip, or controller board 
(procedure 4). 

Is Error LED (2 3 ) and Power LED (2 0 ) lit? (Indicates 
a RAM memory Test 1 error.) 

NOTE 

Verify that switches 24 and 25 are 
set correctly for number of RAM 
banks present. See section 3, Sub
system Installation. 

Replace controller board (procedure 4), or isolate and 
replace bad RAM chip as follows: 

o Place switch_ 21 up and switch 22 down to display 
failing RAM bank in LEOs 20 through 22 (bank 0 is 
row A, bank 1 is row B, bank 2 is row C, and bank 3 

I is row D). 
I 
I 0 Place switch 22 up to display failing bit {chip) 
I within bank in LEOs 20 through 22 (bit 0 is at 
I location 6, bit 7 is at location 1.. See figure 6B-4 
I for board layout). 
I 
I 0 Replace failing RAM chip and rerun internal diag-
I nostic tests. 
I 
2 
A 
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A 
1 
1 

008 N Y 
1 1 
I' 1 

009 1 1 
1 
1 

010 N Y 
1 1 
1 1 

011 1 1 
1 
1 

012 N Y 
1 1 
1 1 

013 1 1 
1 
1 

014 N Y 
1 1 
1 I 

015 I 1 
1 
I 

016 N Y 
1 I 
I I 

017 1 1 
1 
1 

018 N Y 
1 
I 
I 

019 1 
I 
1 

020 2 
I 

021 3 
I 
I 
I 

022 4 
J 

023 5 
I 
I 
I 
3 
A 

6A-4 . 

SAM 2-2 

Is Error LED (2 3 ) and Write LED (21) lit? (Indicates 
an Interrupt Generator Test 2 error.) 

Replace controller board (procedure 4). Problem with 
9519 Interrupt Controller IC or support logic. 

Is Error LED (2 3 ), Write LED (2 1 ), and Power LED (2 0 ) 
lit? (Indicates a Flexible Disk Controller Test 3 error.) 

Replace controller board (procedure 4). Problem with 
1791 Flexible Disk Controller IC or support logic. 

Is Error LED (2 3 ) and Read LED (22) lit? (Indicates 
a DMA Test 4 error.) 

Replace controller board (procedure 4). Problem with 
9517 DMA IC or support logic. 

Is Error LED (2 3 ), Read LED (22), and Power LED (20) 
lit? (Indicates an I/O Loopback Test 5 error.) 

Replace controller board (procedure 4). Problem with 
support logic. 

Is Error LED (2 3 ), Read LED (22), and Write LED (21) 
lit? (Indicates a CTC Test 6 error.) 

Replace controller board (procedure 4). Problem with Z80 
CTC IC. 

Is Error LED (2 3 ), Read LED (2 2 ), Write LED (21 ), and 
Power LED (2 0 ) lit? (Indicates a Writing and Reading the 
Disk Test 7 error.) 

Verify correct diagnostic control switch settings (see 
section 3 of manual). 

Verify that flexible disk is properly formatted. 

Verify that flexible disk is Write Protected (slot 
covered). If not Write Protected, set diagnostic control 
switch 2 3 up. 

Replace controller board (procedure 4)~ 

Replace disk drive unit (procedure 6). 
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030 

031 
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SAM 2-3 

Is Error LED (2 3 ) off, and Read LED (22), Write 
LED (21), and Power LED (20) lit? (Indicates that 
controller logic is communicating with drive unit, but 
test is not complete). 

Check that flexible disk is installed in drive unit 
(procedure 2) and access door is closed. 

Replace controller board (procedure 4). 

Disconnect slave unit (if applicable). 

Replace disk drive unit (procedure 6) 

N Y Is Power LED (20 ) lit and other LEDs off? 
I I 
I 1 Indicates successful completion of resident diagnostic. 
I-
I Diagnostic test error. Begin at step 001 of this SAM to 

isolate failure. 
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SAM 3-1 

SAM 3 DIAG FLEXIBLE DISK DIAGNOSTIC CHECKS 

This SAM provides fault isolation information for problems 
detected by the DIAG Flexible Disk Diagnostics. Use of this SAM 
assumes that the internal self-test diagnostics execute without 
error. Refer to section 3, Checkout, for the procedure to be 
used to load and execute the DIAG Flexible Disk Diagnostics. 

001 

002 

003 

004 

005 

006 

007 

008 

009 

010 

011 

012 

6A-6 

N Y 
I I 
I I 
I 1 
I 
I 
I 
N Y 

I 
I 
1 
I 
I 
2 
I 
I 
I 
3 
I 
I 
I 
I 
4 
I 
I 
5 
I 
I 
I 
6 
I 
7 
I 
8 

N Y 
I I 
2 2 
A B 

Is there a terminal log-in or diagnostic loading 
problem? 

Refer to applicable terminal hardware maintenance 
manual for troubleshooting information (see preface 
for publication number). 

Is there a Disk System Not Ready to Load or 
Incorrect Load message displayed? 

Try loading again by entering option 12 of display 
prompts. 

Check that power is applied to flexible disk subsystem 
and last peripheral device connected to parallel I/O 
channel. 

Check that no flexible disk is installed in drive unit 
of master or slave and perform a long master reset 
(press and hold Master Reset switch longer than three 
seconds). (l) 

Check that Device Address switch of flexible disk sub
system is set correctly. 

Check seating of I/O cable between terminal and 
flexible disk subsystem and check that terminator is 
installed at last peripheral device. 

Reseat controller board. 

Replace controller board (procedure 4). 

Refei to applicable terminal hardware maintenance 
manual for troubleshooting information (see preface 
for publication number). 

Is there a Bad Seek message displayed? 
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A B SAM 3-2 
1 1 

I 
013 1 Verify that side of flexible disk entered for seek and 

I track number are valid (must seek only to side 0 on a 
I single-sided disk and to a maximum track number of 76). 
I 

014 2 Check that a correctly formatted flexible disk is being 
I used. 
I 

015 3 possible bad flexible disk, try another disk. 
I 

016 4 Reseat controller board. 
I 

017 5 Replace controller board (procedure 4). 
I 

018 6 Replace disk drive unit (procedure 6). 
I 

019 7 Refer to applicable terminal hardware maintenance 
manual for additional troubleshooting information. 

020 N Y Is there a Comm Line test error? 
I I 

021 I 1 Reseat controller board. 
I I 

022 I 2 Replace controller board (procedure 4). 
I 

023 N Y 
I I 
I 1 
I I 
I I 
I 2 
I 

Is there a Device Address test error (Status Error)? 

024 

025 

026 

027 

028 

029 

030 

031 

032 

033 

034 

N Y 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
N Y 
I I 
I 1 
I I 
I I 
I 2 
I I 
I 3 
I I 
3 3 
A B 

62949100 C 

Check that device address entry being made matches 
Device Address Switch setting. 

Replace controller board (procedure 4). 

Is there a Media Test error? 

Replace the diskette with known good formatted diskette. 

Check power supply voltages per procedure 5. 

Replace controller board (procedure 4). 

Replace flexible disk driver (procedure 6). 

Is there a Test Number of Sides test error? 

Check flexible disk part number to verify that disk has 
number of sides being assumed. 

Reseat controller board. 

Replace controller board (procedure 4). 
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036 

037 

038 

039 

040 

041 

042 

043 

044 

A B 
2 2 
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I 4 
I 
N Y 
I I 
I 1 
I I 
I 2 
I I 
I 3 
I 
N Y 

I 
1 
I 
2 
I 
I 
3 
I 
I 
I 
4 

Replace disk drive unit (procedure 6). 

Is there a Head Loaded Test error? 

Reseat controller board. 

Replace controller board (procedure 4). 

Replace disk drive' unit (procedure 6). 

Is there a Terminal Interrupt Test error? 

Reseat controller board. 

Check seating of parallel I/O cable and terminator 
assembly. 

Verify correct terminal operation. If other devices 
are connected to parallel I/O channel, verify that 
interrupts work correctly to those devices. 

Replace controller board (procedure 4). 

045 N Y Is there a Line Sync Test error? 
I I 

046 I 1 Reseat controller board. 
I I 

047 I 2 Check seating of internal cables. 
I I 

048 I 3 Replace controller board (procedure 4). 
I I 

049 I 4 Replace power supply (procedure 5). 
I 

050 N Y Is there an Index Pulse Test error? 
I I 

051 I 1 Reseat controller board. 
I I 

052 I 2 Replace controller board (procedure 4). 
1-

053 1 DIAG Flexible Disk Diagnostics executed OK. 

" 

'-

,,- ---', 

.\ ..... 

(~" 

',,--. " 

(1) If a long master reset or power application is performed 
with a system flexible disk installed, internal diag
nostics will autoload from disk instead of terminal. 
Therefore, flexible disk must be removed from drive 
unit(s), or Switch 23, or Switch 27 must be up in 
order to bypass test 7 or to bypass internal diagnostic (' 
execution, respectively. . ~ 
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3 3 
I I 

056 I 3 Replace controller board (procedure 4). 
I I 

057 I 4 Replace power supply (procedure 5). 
I 

058 N Y Is there an Index Pulse Test error? 
I I 

059 I 1 Reseat controller board. 
I I 

060 I 2 Replace controller board (procedure 4). 
1-

061 1 DIAG Flexible Disk Diagnostics executed OK. 

SAM 3-4 

(1) If a long master reset or power application is performed 
with a system flexible disk installed, internal diag
nostics will autoload from disk instead of terminal. 
Therefore, flexible disk must be removed from drive 
unites), or Switch 23 , or Switch 27 must be up in 
order to bypass test 1 ~r to bypass internal diagnostic 
execution, respectively. 
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Proc~~~.E.~_.!._=_£~~~r AE.Pl !.£~ t io~/Remov~!. 

This procedure assumes that the flexible disk subsystem is 
plugged into the site ac outlet. 

WARNING 

Applying improper voltage to the 
flexible disk subsystem can damage 
components. Read label on back of 
unit for proper voltage and 
frequency. 

NOTE 

Correct operation of the IST parallel 
interface channel requires that power 
be applied to the last peripheral 
device on the channel. Last device 
supplies +5 V to the terminator. 

1. First apply power to terminal .. Then apply power to disk 
subsystem by pulling forward on Power On/Off switch 
connecting rod (early units) or by pressing Power ON/OFF 
switch to ON po~ition (later units). See figure 6B-l. 

Figure 6B-l. Power On/Off Switch Location 

2. Power on is indicated by LED 20 being lit (master units 
only) • 

62949100 C 6B-l 



3. Remove power by pushing Power On/Off switch connecting 
rod in (early units) or by pressing Power On/Off switch 
to Off position (later units). 

PLoc~~~~~2 - Flexible Disk Installation/Removal 

Install flexible disk in drive unit per the following: 

6B-2 

1. Apply power to disk subsystem (procedure 1). 

2. Press door latch to open access door (figure 6B-2). 

WRITE-PROTECT SLOT 
(WRITING ON FLEXIBLE DISK 

ACCESS DOOR 
(OPEN) 

IS DISABLED WHEN UNCOVERED) DOOR LATCH 

0389. 

Figure 6B-2. Diskette Installation/Removal 
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3. Remove flexible disk from storage envelope. 

NOTE 

If information is to be written onto 
disk, Write-Protect slot must be 
covered with tape that is opaque to 
infrared light. 

4. Hold flexible disk so that Write-Protect slot is to left 
and slide disk into drive unit until solidly seated. 

5. Close drive access door by pressing down on door until 
latcheo. 

6. To remove disk, press door latch to open door and remove 
disk from drive. Place flexible disk in storage envelope. 

62949100 

NOTE 

Care should be taken in handling the 
flexible disks. Recommendations are: 

• Do not use lead or grease pencils 
when writing on flexible disk 
jacket label as these items 
deposit flakes. Remove flexible 
disk before writing on jacket. 

• Do not fasten paper clips to 
flexible disk jacket edges. 

• Do not touch disk surface exposed 
by jacket slot. 

• Do not attempt to clean disk 
surface in any manner. 

• Keep flexible disk away from 
magnetic fields and ferromagnetic 
materials that may be magnetized. 

• Protect flexible disk from 
liquids, dust, and metallic 
substances. 

• Always place flexible· disk in its 
protective jacket when not in use. 

• Store flexible disks loosely in a 
vertical position, not stacked. 
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Procedure 3 -'Front Panel and Cabinet Hood Removal/Replacement 

To remove the front panel or cabinet hood, refer to figure 6B-3 
and perform the following: 

1. Turn subsystem power off (procedure 1). 

2. To remove front panel, remove two screws from panel and 
tip bottom of panel forward to release. 

3. To reinstall front panel, engage retaining slots at top 
of panel, then tip panel down and install mounting screws. 

4. To remove cabinet hood, first remove front panel, then 
remove four screws from Nylon feet at bottom of unit and 
two screws at rear of unit. 

5. When reinstalling cabinet hood, install two screws at 
rear of unit first before installing bottom screws and 
Nylon feet. 

CABINET HOOD REAR 
MOUNTING HARDWARE~ 

\ . . ------- at._._ .. -.---------~==------

CABINET HOOD BOTTOM 
03892-1 MOUNTING HARDWARE 

FRONT PANEL 
MOUNTING HARDWARE 

Figure 6B-3. Front Panel and Cabinet Hood Mounting Details 
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Procedure 4 - Controller Board Removal/Replacement 

Perform the following steps to remove/replace the controller 
board and/or RAM, EROM, and Z80 chips. See figure 6B-4 for 
board layout. 

03933-1 

1. Turn subsystem power off (procedure 1). 

2. Remove front panel (procedure 3). 

3. Release controller board extractors and slide pc board 
out of unit. 

4. Remove master reset push button and install on replace
ment board. This button is eccentric which allows for 
some adjustment. This adjustment is performed in step 6 
of this procedure. 

, (BANK 3) Dl 
' (BANK2)C 

(BANK I) B 

(BANK 0) AI l l 

Figure 6B-4. Controller Board Layout 

5. When installing a replacement controller board, verify 
that device address switch* and diagnostic control 

*Normally set to address 7 if there is only one flexible disk 
unit connected on the parallel I/O channel. 
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switches are set correctly for subsystem operation (see 
section 3 for switch settings). If RAM options are 
installed on a controller board that is being replaced, 
transfer RAM chips to new controller board. Locations 
for RAM options are: 

• 1st RAM option - locations Cl, C2A, C2B, C3, C4A, C4B, 
C5, and C6. 

• 2nd RAM option - locations 01, 02A, 02B, 03, 04A, 04B, 
OS, and D6. 

• 3rd RAM option - locations AI, A2A, A2B, A3, A4A, A4B, 
AS, and A6. 

Slide controller board in and replace front panel 
(procedure 3) • 

Rotate master reset push button unit until best fit is 
achieved. 

Procedure 5 - Power Supply Removal/Replacement 

This procedure describes removal/replacement of the power supply 
assembly. See figure 6B-5. 

1. Turn ,subsystem power off (procedure 1). 

2. Remove front panel (procedure 3). 

3. Release power supply board extractors and slide assembly 
out of unit. 

4. After installing a replacement power supply assembly, 
perform voltage adjustments as follows: 

• +5-V Adjustment 

a. Connect meter leads as follows: 

Master units- Attach meter leads to +5-V and 
GNO test points at left front edge of controller 
board. 

/,,...,"-- ....... , 

( 
\...... ... 

Slave units - Remove disk drive unit from 
cabinet by pulling drive unit forward until free 
of slides. Set drive unit on its side, rotated 
to the left, to allow access to connector J4 at 
rear of drive PC board. Check that board con
nectors are seated firmly. Connect + meter lead 
to J4 pin 2 (+5 V) and - meter lead to J4 pin 3 
( ground) (------

'" 
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b. Apply power to unit. 

c. Adjust top potentiometer on power supply board for 
+5 V +0.1 V. 

+5V 
TEST POINT 

GND 
TEST POINT 

CONNECTOR J4 

DISK DRIVE 
PC BOARD 

'.irn--____ D1SK DRIVE 
UNIT 

+5 V ADJUSTMENT 

Figure 6B-5. Power Supply Voltage Adjustments 

I 
I 

• +24-V Adjustment 

62949100 C 

a. Turn power off. 

b. Remove disk drive unit from cabinet by pulling 
drive unit forward until free of slides but cables 
remain firmly attached. Set drive unit on its 
side, rotated 90° to the left, to allow access to 
connector J4 at rear of drive PC board. 

c. Connect + meter lead to J4 pin 4 (+24 V) and - lead 
to J4 pin 6 (+24-V return). 
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d. Apply power to unit. 

e. Adjust bottom potentiometer on power supply board 
for +24 V +0.5 v. 

f. Turn power off, disconnect meter leads, and rein
stall drive unit. Check that cables do not bind 
when installing drive unit. 

Procedure 6 - Disk Drive unit Removal/Replacement 

Refer to figure 6B-6 and perform the following steps to remove/ 
replace the disk drive unit. 

6B-8 

1. Turn ~ubsystem power off (procedure 1). 

2. Remove front panel (procedure 3). 

CAUTION 

Do not set disk drive unit down with 
PC board at bottom. Damage to PC 
components may occur. 

3. Remove disk drive unit from cabinet by pulling drive unit 
forward until free of slides. Set drive unit on its side 
and disconnect three cables from rear of unit. 

4. Remove slides and shields (figure 6B-6) from existing 
drive unit. The shields are to be installed on the 
replacement drive as follows: 

• When replacement drive is a master unit (FA50l-A,B 
PLATO Master Flexible Drive), both side and bottom 
shields must be replaced. 

• When using the slave unit as the replacement 
(BR80l-A,B PLATO Slave Flexible Drive), only the side 
shield must be replaced (figure 6B-6). 

5. Verify that drive pulley on replacement drive unit is 
installed correctly for 50-Hz/60-Hz operation as 
required. Pulley must be reversed to change the rotating 
speed of drive unit. Refer to figure 6B-7 for details. 
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6. Verify that Unit Select switch (DIP switches 1, 2, 3, and 
4) and Ready switch (DIP switches 5, 6, 7, and 8) are set 
as follows: 

• Master Unit - DIP switch 1 and 5 ON, r.emaining 
switches OFF. 

• Slave Un{t - DIP switch 2 and 6 ON, remaining switches 
OFF. 

7. Remove cardboard head-protective flexible disk from drive 
unit if replacement unit is being installed. 

62949100 C 

UNIT SELECT/READY 
SWITCHES 

BOTTOM SHIELD 

AC POWER CABLE 

CONTROLLER HOUSING 
SLIDE 

(PLATO MASTER FLEXIBLE DISK DRIVE FA501-A, B ONLY) 

Figure 6B-6. Disk Drive unit Installation 
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PC BOARD . 
~MOUNTING HARDWARE ,- /. 

~ i 
1 , 

~~ 
~ 

~DISKDRIVE 
PC BOARD 

03613-4 

Note - Refer to the 9406 Flexible Disk Drive Assembly 
Hardware Maintenance manual for additional information 
if needed (see. preface for publication number). 

Figure 6B-7. Drive Pulley Details 
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PARTS DATA 

This section contains the spare parts lists, genealogy charts, 
and assembly drawings for the flexible disk subsystem. Parts 
data for the 9406 Flexible Disk Drive unit is contained in a 
separate publication (see the preface for publication number). 

NOTE 

Parts list information is provided 
under separate dividers for the 
pre-production and production units. 
Common parts list information is also 
provided under a separate divider. 

Table 7-1 explains the column headings on the'asembly 
parts lists. 

7 

TABLE 7-1. EXPLANATION OF COLUMN HEADINGS ON ASSEMBLY PARTS LISTS 

COLUMN HEADING 

FIND NO. 

LI (Line Item) 

PART NUMBER 

CD (Check Digit) 

QUANTITY 

UIM (Unit of Measure) 

PART DESCRIPTION 

MC (Material Code) 

YLD (Yield) 

ECO NO. IN 

ECO NO. OUT 

SIN (Serial Number) 

WK IN (Week In) 

WK OUT (Week Out) 

62949100 

EXPLANATION 

Identifies an electrical or mechanical part on an assembly drawing •. If more than 
one listing appears for a find number, refer to LI, WK IN, and WK OUT. 

Gives a chronological or historical record of the addition of a new part to a find 
number. For example, 01 indicates that the part was the first one used, and 02 
indicates the second, etc. See also WK IN and WK OUT. 

Gives the Control Data Corporation part identification. Use this number when 
ordering replacements. 

Gives the information-control system a means of cross-checking the correctness of 
a part number. 

Lists the total number of a part required to complete an assembly. The vertical 
line near the center of the column acts as a decimal point. Numbers to the left of 
the line are whole numbers. Those to the right of the line are tenths, hundredths, 
and thousandths. 

Indicates how the information-control system counts or supplies a part. 

Describes the physical appearance, type, or name of a part. 

Supplies additional descriptive data to the information-control system. 

A 2-digit number that indicates the usable portion of any quantity of parts 
expresSed as a percentage. 

Engineering Change Order that adds a new part to an assemhly. See also WK IN. 

Engineering.Change Order that deletes a part from an assembly. See also WK OUT. 

Used to specify an ECO's effectivity by serial number. 

Lists the date when manufacturing begins Using a new part and when it is available 
for parts replacement. For example, 7222 means a part is available of the 22n,d 
week of 1972. 

Lists the date when manufacturing no longer uses a part in building an assembly~ 
See also WK IN. Do not order a part after its week-out date. 

OS4:S-ZA 

7-1/7-2 



~''''''' 



C'/ 
U 

o 

c) 
o 

PARTS DATA FOR PRE-PRODUCTION UNITS ONLY 





U""" 'I 
I 

o 

o 

o 

o 
o 

" ... 'cp •. I =/A 1111: • II ill -H.t TITL.! P".I'll I OCC:UMIMT NO. 1/tIV. 
t"' ... ~ Ie"';; ·Iz .... ~ -,:.0 
-Nt1 JI ml......J.. ~,; 1-.. ,_ !Pl 121.1"/\ .'r'y,,"e,r' 'I!JC: !UBS1~l'C!il" S:Pl 1..30a'23 
"_0 ""A I I I I'IUT USIO OM 

.,.-" 4' n. JIt,rc.. 17-1''''''' COOl IDINT 
6.JJI ....... ~/.-"" , c: .. ~" ~ASOlA/B 

~SH'IT 
1 Of 3 

SHEET R!'IISION ST.4T1JS REVISION RECORD 

3 a 1 uv !CD OISC"I~ION 0 .. liT OATI A .. !.. 

IX} Of) U ',," IAlJtltl~z RELEAUD CL.lSS 5 V .u.~ -~~ , 
O. Of 01 Q, 51000 AQceo FINIa ~ JI.oTe , PI';'-- 1./11/# l/,It 
Ot 0' 02. 01- 5'1011 FIN 18 WA,S ~12007 w.l6 

It-~9tl 2./IHN IAII 
~3 03 03 1 03 5 " .. a ;,': :~~ .. 'tifj:~~, 17::Js 7-11-~ Pf,N 

A A A A II~IJ -.!lII 1fr~AS8D ~$.$ ;;.., ./ ~ 4tU-

SA S B 14.'45 ~\J19!n ~ ec:o ~~ 'fi~1I 1:JI(a..J. 

C Co Co C 1437(4, ~EVI SE.i:J ~ &CO ~ I/I~J W 
0 0 " D 14571 ~ '115,/9 ,l:III.!1I ~3 

lM~q 

~,-at· ~-.2-" JJ.p 

I 

NOTES: 
e:~UIP"ENT EaUIP"ENT CON'IGURATOR TOP LEVEL ASSEMBLY 
".SOU .OHZ 3.5.32205 J.5.322Q., 
""5018 50HZ 1.51.3220. 1.5.3221.0 
THIS SPt. APPt.IES ONLY TO AIB01. EQUIP"ENTS I OETACHED USTS 

6.&~'" •• ". ,'7' ... '.Tao ,." ...... 

I~;)- I C:ClDIIDINT I I I DOCUM.NT NO. I "O·V. 
~ ________________________ ~~_1~Sw'~2Ia __ ~~ __ ··_T __ ~2~ ______ ~~~P~t.~ __ ~.~.~3~oa~'~2=3~ ________ L-__ ~ 

NOTES: 

1. Th ••• ~r~ •• re the total requir.d for a unit with no option. install.d. 

a. A unit ~ould hAve 3 RAn options of a RAn Ie. for .ach option for a total of 
32 RAn IC. in the unit. 

"ind Numbe.-s J. th.-u 7 and J.'" .,.. fe,. the .,Bt:D Can~ 1 h,. Board. 

U •• 'ind NuMb.r a for the 'AS01A <.OHZ unit .nd 
u •• Find Numaar '" for the FAS01B <50HZ unit}. 

"ind NUlllb.,. 1.0 i. for the 50HZ AC Entry onl),-

"ind NUlllba,. 11. is the signal ~.bl. uaad to ~onn.et the PLATO ,l.xibl. 
Disk Sub.y.taM to the IST Terminal. 
On. of these d.v1ee. is ~equired on the l4S~ dev1~e on the Plata IST Pa,.all.l I/O 
chann.l daisy enain oonf1gura~1on. 

62949100 0 

... ' .. Tao ... "' ••••• 

7-3 • 



'., 

I COOIIDINT I 
1.5"20 SHIIT . 3 

I I OOCU .. I .. T NO. 
S1't. ~ ... -~ .. ----- .- IUD 

""0 'AU QUANTITY IIIIC:UIIilID !:~:: HOIIIIHCLATUIilI S'ICl'ICATlClNS. 
NO. loemJllCATlCN 

t~ !~ 
C. DISCltl..,.ICM NOTIS. Olt MA TUIAL 

10 .f .... ~~ ..... 10 ], 1211. aus ~O" t1~ 
a !'lC'lC~.::r" a a IlfUI. 1.i.IC ~A" ~~ 
3 :'lc'lI.=I~n'l 1. 10 IUD -,--_. ~~ 
If i'L C'LL -:UlIall .], lo 'I'll. 7'l. Disk ,. .... to .... ,,_ .. ~~ 
5 ... f 4)" ... ], 10 1'511 )"A & 
lit !'\.C'lI.~"C~ 1. 10 1'51' Cant. & 
1. ,.51l.~lf2' 1. 10 IZaOA-UC; ~~ 
a 'lC'lI.CII;:t! 10 a 'WlHz Po",." Co,.d l~ , ... Lru!lL [] 10 i 50Hz Po",." Co,.d L~ 

loO "l.-lo!7,·· [] 1. :St.a dawn •• _-.,,;a , ... -..... , .L!~ 
U ,-"II" ...... I.C 10 lo as Pin 1/0 Cabl. L!~ 
loa 1::'::'O"loU~ ], 10 C11·~11: a,..ak.,. 

l.3 .CU .. Il~CI. 10 ], un. fl'11t:.,. 

].1 '.7.7.UOOO lo ], Ifluibl. Usk Usubly 

loS --, .... , 
], ], ""ED l'''"It'"CtU.,. Bo.rod 

],. ........ 1 , .. 1. ], I'SII:I Po",.,. SUI'"l y 

]'7 , .. ,.. .~ 1. 1. 1"'"1 A.~It .. t ..... C) 
]'1 'LC:I.-=;:t~'L'- ], ], 

Ifl"Tu.A ...... __ . .& 
]" 1··3l.2D?1. 1. l. 271. etc ta ROIft 

.... 1 •• P.1I71 

c 
(~' 
1,-< 

• 7-4 62949100 D 



("'-- -"" 

I . ,-_. 

c) 

C) 

C
-----

C\ 
I 
i 

o 

I 

OWN Trautman 2 '80 1 ... :lIllIl ~1f~1 TITLE PREFIX I DOCUMENT NO. 

IRE,s CHKD ~;.. ~ 12-1.·'10 SPL PLATO SLAVE fLEXIBl.,.E DISK SPL 66308921 
ENG f~ 12-L_ 
MFG ",,/ .. I FIRST USED ON 

~ISHEET APPR £. J1 Ik-'t- 7'16-~vj CODE IDENT BR810A/B 1 of 3 
§RJV./~ IL-IJ_.SooI 15920 

SHEET REVISION STATUS REVISION RECORD 

3 2 1 REV ECO DESCRIPTION DRFT OATE APP -
~ 00 00 00 ,r,IJO.y~ Re leased Ciass 6 / ~~ ~ 
(')\ po 01 01 51004 r=IN 4 WAS 51&'='734S w_~~ 

Z-II-SC r~r.6 

oz. 01 Oz. 02- 5/114 FIN 4 WAS 51940654 wJ~ ~/n 
"'-Ideo '~'·8o 

93 OS ~.) G-Z ~ FIN 5 WAil &1030 9519 r7J::~ }-IS-go ~~/r;}-!l. f:n.Ih WAS 1."3093/8 

A A A A /1565-88 ~~AS"D dR55 'A" / 7·~~..9~ M 
B A B B 14"s Re,v/sQ> ~ EO:> 

~~ 
7-1S-8c ~ ~/il/t!tO 

I 
! 

I 
NOTES: I EQUIPI1ENT EQUIPMENT CONfIGURATOR TOP LEVEL ASSEMBLY 

BR810A 60HZ 15632207 15632211 
BR810B 50HZ 15632208 15632212 

THIS SPL APPLIES ONLY TO A/SOL EQUIPMENTS. I DET ACHED LISTS 

l~~_ / COOE IDENT I / /DOCUMENT NO. / RE~ 
CONTRPLOo\TA 15920 SHEET 2 SPL 66308921 n 
~------------------------~--------~--------------~----~----------------~--~ 

NOTES: 1. 

62949100 

& 
. & 
& 

These parts are the total required for a unit with no options installed 

Use find number 1 {60HZ Power Cord} for the BR810A {60HZ unit} and find number 2 
{50HZ Power Cord} for the BR810B {50HZ unit} • 

Use find number 3 for the 50HZ AC Entry only. 

find number 4 is the Signal Cable used to connect the BR810A or BR810B to the 
fA501A or fA501B. 
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I CODE IDENT I 
15920 SHEET 3 

I I DOCUMENT NO. 

SPL bb308921 I REB 

FIND PART QUANTITY REQUIRED 
UNIT NOMENCLATURE SPECIFICATIONS, OF 

NO. IDENTIFICATION 

~~ ~~ 
MEAS OR DESCRIPTION NOTES, OR MATERIAL. 

1 11.£;1 .... 1;421; 1 0 60Hz Power' Cord L':::. 
1.£;1 .... £;42 ... 0 1 50Hz Power CorcJ. i ~ 

!-----
51918789 0 1 Step down Transformer L ~ 

4 Ib140897b 1 1 Slave Signal Cable Bs 
5 95587103 :L 1 C 

b 1. £;1.1 ... 11"1 £;1, 1 ], L :er' 

7 1""blaODD 1 1 Ifl' .y 

8 

9 904'f1>1'10 1 1 981::D P, :upp: y 

]'0 90 u461u3 1 1 198MD R;ockl'l1.'1np 

. 

. .... ~.... .... 
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REFERENCE DOCUMEN is 

ENGINEERING SPECIFICATION _b~~2.toL 

SPARE PARTS II ST.. . .66308S23 

SCHEIATIC DIA'UI (S8KO). . S0446138 

SCHEMATIC DIAGRAtil (S8ID). .90446141 

SCHEMATIC DIAGRAM (SBED). . .. 904462?8 

TITLE 

GENEALOGY CHAR":'r 

PLATO MA.5r£R FlEXIELE DISK 
SUBSYSTEM faO HZ 
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REFERENCE OOCUMENTS 

ENGI NEER I NG SPEC I F I CATION.... . . . ; ~ ~~2. ? r-:. 
SPARE PARTS LIST.. . .66308921 

SCHEMAT I C DIAGRAM (98KD). .. 90446138 

SCHEMATIC DIAGRAM (98MD). . .90446141 

TITLE 
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REFERENCE DOCUMENTS 

ENGINEERING SPECIFICATION 

SPARE PARTS LI Sf. . 

SCHEMATIC DIAGRAM SBKD 

SCHEMATIC DIAGRAM SBMD. 

SCHEMATIC DIAGRAM SBED 

TITLE 

16042854 
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REFERENCE DDCUMENTS 

ENG I NEER I HG SPEC I F I CAT I ON 

SPARE PARTS II ST 

SCHEMATIC DIAGRAM (9BKDl 

SCHEMAT I C DIAGRAM (9BMD 1 

TITLE 

16042854 

66306921 

90446138 

90446141 
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(TOP VIEW SHOWN WITH ITEMS 5,8.9, ~ le!l REMOVED J 

c-,· 

NOTES: 

~\ 
\, ' 

& MARK ASSY 15b32.2XX"IN AP.EA SH .. ;Wf. 
PER C.DC 5PEC. :0121306. 

2.. C.ONNECT ':lUBASSEME'UES AS FOLLOWS: 
PLUG M Pi INTO AlJ9 
PLUG MP2. INTO AU4-
PLUG MP3 INTO A1J1. 
PLUG MP4 ItITO BUL 
PLUG ASPi INTO A4J3 

INACT\\jl 
METRIC 
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C) 
o 

BUILD ARC 440 ASSEMBL Y PARTS LIST 
DIV. I ASIIMILY HUMI" : CD I nv. I OWG. 1 DU(lI"IOH I MCI STATUI 

0860 I iS632209 :1 I BID I REPLACED BY 15632572 14165 I G INA 
r FIHDNOI u PAl' HUMI .. CD MI QUANTITY U/M PAIT DIIOI"ION Me YLD 

001 101 
I 

66309318 :5 1 PC REPLACED BY 61409021 14165 A 
I 

002 01 90446124 !1 1 PC' CD ASSY 9BED DISK CONTR S 
I 

003 01 90446140 \7 1 PC CD ASSY 9BI<D PWR SPlV A 

004 01 90446143 !1 1 PC CD ASSV 9BMD BACKPLANE A 
I 

005 oi 71493032 !8 1 PC COVER METAL Al P 
I 

006 01 71493037 !7 1 PC FACE PLATE (S"'. PAINTED P 
I 

007 01 71493050 10 1 PC BASE METAL CRS P 
I 

008 01 71492950 i2 2 PC TRACK DISK MTG P 
I 

009 01 71492951 iO 2 PC SL.1DE D.1SK MTG P 
I 

010 01 71492954 i4 1 PC ROD ACTUATOR P 
I 

all 01 71492955 :1 1 PC PANEL CABLE SUPPORT P 
I 

012 01 71492966 i8 4 PC OUIDE CARD P 
I 

013 01 71493189\6 1 PC BUTTON. HINGED "PL.A nC-BL.K. P 
I 

014 01 71492968 :4 1 PC BUTTON SWITCH P 
I 

015 01 71493053 !4 1 PC PANEL. SWITCH/INDICATOR P 
I 

016 01 51886600 i9 1 PC I"AN. 50CI"M 115V 50/60HZ IPH P 
I -

017 01 94375401 !o 1 PC OUARD, FAN SO/60HZ P 
I 

018 01 77618000 i2 1 PC FLOPPY DISK ASSY V 
I 

019 01 71493064 11 ~ PC FOOT P 
I 

020 01 91976649 13 4 PC MSCR PAN PHL. M4X40MM B 

021 01 9i975724 15 8 PC NUT HEKAGON SZ SMM B 

BUILD ARC 440 ASSEMBL Y PARTS LIST 
DIV. I ASSIMIl' HUMI" : CD I lEV, I DWG. I DIICIIPlION I Me I STATUI 

1160 I iS632209 :1 I BID I REPLACED BY 15632572 14165 10 I INA 
'iFlNDNO LI PAl' NUMUI CD MI QUANTITY U/M PAIT DUCllnlON Me YLD 

I 

022 01 15164911 !8 ~ PC MSCR HEX-L.I< PLN M4X8HM STL ZP B 
I 

023 oi 15164917 is ~ pc, HSCR HEX-LK PLN M5X8MM STL Z B 
I 

024 01 91976758 !2 2 PC MSCR PNH M5XI0MM B 
I 

025 01 91976864 i8 4 PC MSCR MACH FLH MSX10MM B 
I 

026 oi 91976652 !~ 5 PC MSCR PAN PHL MSX10MM B 
I 

027 oi 91975706 i2 5 PC WASHER LK METRIC 145 B 
I 

028 01 71493078 !1 5 PC' STANDO~F HEX HETRIC CRS B 
I 

029 oi 51918435 i2 1 PC EMBLEM, CDC 10 P 
I 

030 oi 519111188 i7 1 PC SPG, COMP P 
I 

031 01 93109381 19 2 PC STOfF,ND.l/4 .250L RD ZINC B 
I 

032 01 919756114 11 7 PC WSHR METRIC SZ 5 SCREW B 
I 

033 01 93522018 16 1 PC PLUG,SNAP BUTTON i 1/4 DIA HO P 
I 

034 oi 94374900 12 125 PC· STRIP CONTACT P 
I 

035 01 09040204 :1 8 PC WSHR, NO.IO DISHED LOCK STl .. B 
I 

036 01 51805700 is ~ PC BUMPER SELF STiCKING P 
I 
I 0036 TOTAL LINES I 
I 

j 

62949100 C 

I PlINT DATI I 'AGE I flU CHANG I NO. 

1 09-04-80 I 1 I 00014165 
$TAlUS DATI I ING. IESP, I flU DATI 

09-04-80 I FA501A 09-114-80 
ICO. NO. IN ICO. NO. our SIN WI IN I WI OUT 

I 

I 'liNT DATI I 'AGE I 'ILl CHANG I NO. 

I 09-04-80 I Z I -
STATUI DATI I ING. tlSP, Fill DATI 

09-04-80 I FASOIA 109-84-80 
ICO. NO. IN ICO. NO. OUT SiN WI( IN WI OUT 

7-13 • 



ASSEMBL Y PARTS LIST 1 'liNT DATI I 'AG. I Fill CHANG I NO. 

BUILD ARC 440 I 09-08-80 1 1 1 00014165 
orv. I AsnMln NUMI .. : co IllY. I OWG. 1 DIIClI"IOH I MC I STATUS STATUI DATI I ING. IISP, Fill DATI 

11U!.0 1 ;1:.£'1"''':91 BID 1 REP ACED BY 15632573 14165 1 G 1 INA 09-04-80 1 'A501B 09-08-80 
T FINDNOI II 'AIT NUMln CD "I QUANTITY UIM 'AI' DISCII"ION Me YLO ICO. NO. IN ICO. NO. OUT SIN WI IN WI OUT 

00110~ 
I 

66309319:3 1 PC REPLACED BY 61409022 14165 A 
I 

002 01 90446124:1 1 PC CO ASSY 9BED DiSK CONTR S 
I 

003 01 90446140:7 1 PC CD ASSY 9BKD PWR SPLY A 
I 

004 01 90446143: 1 1 PC CD ASSY 9BMD BACKPLANE A 
I 

005 01 7i493032!B 1 PC COVER METAL' AL P 
I 

006 01 71493037:7 1 PC FACE PLATE rSM) PAINTED P 
I 

007 01 71493050: 0 1 PC BASE METAL CRS P 
I 

008 01 71492950: 2 2 PC TRACK DISK MTG P 
I 

009 01 7i492951: 0 2 PC SLIDE DISK MTG P 
I 

010 01 71492954:4 1 PC ROD ACTUATOR P 
I 

011: 01 7i492955: 1 1 PC PANEL CABLE SUPPORT P 
I 

012 01 71492966:8 4 PC GUIDE CARD P 
I 

au 01 71493189: 6 1 PC BUTTON, HINGED "PLAUC-eLK) P 
I 

014 oi 71492968: 4 1 PC BUTTON SWITCH P 
I 

015 01 71493053:4 1 PC PANEL SWITCH/iNDICATOR P 
I 

016 01 5i886600:9 1 PC FAN, 50C'M 115V SO/60HZ IPH P 
I 

017 01 94375401!0 1 PC GUARD, FlN SO/60HZ P 
I 

018 oi 77618000! 2 1 PC FLOPPY DISK ASSY V 
I 

019 01 71493064 1 1 4 PC 'OOT P 
I 

020 oi 9197664913 4 PC MSCR PAN PHL "'4X40MM B 

021 oi 9i97572.:5 8 PC NUT HEXAGON SZ 5MM B 
,~ 

_ t _ _ __I 
r' 
\\....... .. " 

ASSEMBL Y PARTS LIST 1 'liNT DATI I 'AGI I "'I CHA~"I N9. 

BUILD ARC 440 I 09-I8-eO 1 21 
DIY. I ASSIMll Y HUMIII : CDI try. I OWG. 1 DIICIIPTION IMe STATUI ITATUI DATI I ING.IU', I PILI DATI 

0860 1 15632210:91 BID 1 REPLACED BY 15632573 14165 1 G INA 09-04-80 1 FA5018 1 09"""0 
T,,'NONO U 'AIT HUMIII CD "I QUANTITY UIM 'AIT DIICI'''ION Me YLO ICO. NO. 'N ICO. NO. OUT liN WI{ IN WK OUT 

0221 0i 
I 

15164911! 8 4 PC MSCR HEX-LK PLN M4X8"'''' STL ZP B 
I 

023'01 i5164917:5 7 PC ~SCR HEX-LK PLN M5X8M'" STL Z B 
I 

024 01 9i976758: 2 2 PC MSCR PNH ~5xioMM B 
I 

025 oi 91976864:8 4 PC MSCR MACH FLH M5xiOM'" B 
I 

026 oi 9i9766S2!7 5 PC MSCR PAN PHL M5XI0M'" B 
I 

021 oi 9i975706:2 5 PC WASHER LK METRIC M5 B 
I 

028 oi 71493078:1 5 PC STANDOFF HEX METRIC CRS B 
I 

029 01 5i918435:2 1 PC EMBLEM, CDC iD P 
I 

030 oi 51918188i 7 1 PC SPG, COMP P 
I 

031 oi 93109381: 9 2 PC STOFF.HO.l/4 .250L RD ZINC B 
I 

032 01 91975684: 1 7 PC WSHR M!TRIC SZ 5 SCREW B 
I 

033 oi 93522018:6 1 PC PLUG,SNAP BUTTON i 1/4 DIA HO P 
I 

034 oi 94374900:2 i25 PC STRIP CONTACT P 
I 

035 oi 09040204: 1 8 PC WSHR, NO.1O DISHED LOCK STL' B 
I 

036 oi 51805700:5 4 PC BUMPER SELF STiCKiNG P 
1 
I 

0036 TOTAL' LINES I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

I 
I 
I 
I 

I 
I 
I 
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ASSEMBL Y PARTS LIST 1 PlINT DATI I 'AG. I FlU CHANGE NO. 

BUILD ARC 440 I 09-08-80 I 1 I 00014165 

r~A"';:::;;':1 !~l 
lEV. I DWG. 1 DUClIP'ION 1 MC 1 STATUS STATUI DAn 1 ING.lnp', 1 fill DATI 

B J 0 ) REP ACED BY 15632574 14165 I G) INA 09-04-80 I BR810A I 09-08-80 
rl,lNDNo LI PAil NUMIII CD MI QUANTITY U/M 'All DIICllrllOH MC no ICO. NO. IN ECO. NO. OUT '/N WI( IN WK OUT 

1001101 
I 

6630931815 1 PC REPLACED BY 61409021 14165 A 
I 

003 01 9044614017 1 PC CD ASSY 9BKD PWR SPlY A 

I 
I 

004 01 904461431 i, . 1 PC CD ASSY 9B"'D 8ACKPlANE A 
I 

005 01 7149303218 1 PC COVER METAL Al P 
I 

006 01 7149303717 1 PC FACE PLATE (S"') PAINTED P 
I 

007 01 7149305010 1 PC SASE METAL CRS P 
I 

008 01 7149295012 2 PC TRACK DISK MTG P 
I 

009 01 7149295110 2 PC SLIDE DISK MTG P 
I 

010 01 7i4929541 4 1 PC ROO ACTUATOR P 
I 

011 01 714929551 1 1 PC PANEL CABLE SUPPORT P 
I 

012 01 7149296618 2 PC GUIDE CARD P 
I 

013 01 714931891 6 1 PC BUTTON. HINGED _PlATIc-elK) P 
I 

014 01 714929681 4 1 PC BUTTON SW ITCH P 
I 

015 01 7i4930S41 2 1 PC PANEL SWITCH INDICATOR P 
I 

016 01 5188660019 1 PC FAN, 50CFM 115V SO/60HZ IPH P 
I 

017 01 9437540110 1 PC GUARD, FAN SO/60HZ P 
I 

018 01 771,18000:2 1 PC FLOPPY DISK ASSY V 
I 

019 01 7149306411 4 PC 'OOT P 
I 

020 oi 91976649i 3 4 PC "'SCR PAN PHl M4X40MM B 
I 

021 01 9197572415 8 PC NUT HEXAGON Sl SMM B 

022 01 15164911: 8 4 PC MSCR HEX-LK PlN M4X8MM STL lP B 

o .! 

ASSEMBL Y PARTS LIST I PlINT DATE I 'AG' 1 'IU CHANGE NO. 

BUILD ARC 440 I 09-08-80 I 21 00014165 
DIY. I ASSIMllY NUMIU : COl lEV. I DWG. 1 DISClIPTION I MC nATUS STATUS DATE I ENG. lIS', 'Ill DAn 

860 I 15632211: 71 BID I REPLACED BY 15632574 14165 I G INA 09-04-80 I BR810A 09-08-80 
r ,.NDNO II PAIT HUMIII CD MI QUANl'ITY U/M PAIT DIICllrTlON Me no ICO. NO. IN ICO. NO. OUT '/N WI IN WK OUT 

023
1

01 15164917 5 7 PC MSCR HEX-lK PLN MSX8MM STL Z B 

024 01 91976758 2 2 PC I4SCR PNH MSXIDMM B 

025 01 91976864 8 4 PC MSCR MACH ;lH M5XiOM14 B 

026 oi 91976652 7 5 PC MSCR PAN PHl MSXI0MM B 

027 oi 91975706 2 5 PC WASHER lK METRIC 145 B 

028 oi 71493078 1 4 PC STANDOFF HEX METRIC CRS B 

029 01 51918435 2 1 PC fMBLEM. CDC 10 P 

030 oi 51918188 7 1 PC SPG. COMP P 

031 oi 93109381 9 2 PC STOFF.NO.1/4 .25Dl RD ZINC B 

032 oi 91975684 1 7 PC WSHR METRIC SZ 5 SCREW B 

033 oi 93522018 6 1 PC PLUG. SNAP ButTON 1 1/4 OlA HO P 

034 oi 94374900 2 i25 PC STRIP CONTACt P 

035 01 09040204 1 8 PC WSHR. NO.I0 DISHED LOCK STl B 

036 01 Sia05700 5 4 PC BUMPER SELF STiCKING P 

0035 TOTAL LINES 

o 
o 62949100 C 7-15 • 



ASSEMBL Y PARTS LIST I 'liNT DATI I 'AGI I Fill (HANGI NO. 

BUILD ARC 440 r 09-08-80 T q 00014165 
DIV. I ASSIMILY NUMln :CD I lEV. I DWG. I DISCIIPlION I MC ITATUS STATUS DATI T ING. lUI', 1 flU DATI 

~""n I ;~"~='~1~:,,1 BID I REP _CEO BY 15632!575 14165 I G IN_ 09-04-80 T BR810B 1 09-08-80 
, FINDNOI 1I 'AI' HUMin CD MI QUANTITY U/M 'An DISCI'"ION Me Y'D ICO. NO. IN ICO. NO. OUT SIN WI( IN WI( OUT 

00110~ 
I 

I 66309319:3 1 PC REPL_CEO BY 61409022 14165 A 
I 

003 01 90446140:7 1 PC CO ASSY 9BKO PWR SPLY A 
I 

004 oi 96446143:1 1 PC CO ASSY 9BMO BACKPLANE A 
I 

005 01 7i49303Z:8 1 PC COVER METAL AL P 
I 

006 oi 71493037! 7 1 PC FACE PLATE (SII4) PAINTED P 
I 

007 oi 7i493050: 0 1 PC BASE METAL CRS P 
I 

008 oi 7i492950:2 2 PC TRACK DISK MTG P 
I 

009 01 71492951: 0 2 PC SLIDE DISK MTG P 
I 

010 01 71492954: 4 1 PC ROO ACTUATOR P 
I 

011 01 7i4929SS! 1 1 PC PANEL CABLE SUPPORT P 
I 

012 01 7i492966: 8 2 PC GUIDE C_RO P 
I 

013 01 714931B9: 6 1 PC BUTTON, HINGED "PLATIC-BlK) P 
I 

014 01 7i492968: 4 1 PC BUTTON SWITCH , P 
I 

015 oi 7i493054! 2 1 PC PANEL SWITCH INDICATOR P 
I 

016 01 SiB86600: 9 1 PC FAN, 50CF'" 115V 50/60HZ IPH P 
I 

017 01 94375401: 0 1 PC GUARD, FAN 50/60HZ P 
I 

018 01 771',18000: 2 1 PC FLOPPY DISK ASSY V 
I 

019 01 Ti493064: 1 " PC FOOT P 
I 

020 oi 9i976649i 3 " PC MSCR PAN PHL M4X40MM B 
I 

021 oi 9i97!572415 8 PC NUT t1EXAGON SZ 51414 B 

022 01 151649111 B " PC I4SCR HEX-LK PLN M4X8M/II STL ZP B 

ASSEMBL Y PARTS LIST r 'liNT DA'I T 'AGI I flU CHANG I NO. 

BUILD ARC 440 I 09-08-80 T Tf """.' ......... 
DIV. I ASSIMIl' NUMln : CD I •• V, I DWG. I DISCIIPTION I Me I STATUS STATUS DATI I ING. lIS'. 1 flU DATI 

0860 I i5632212:sl BID I REPLACED BY 15632575 14165 I G I INA 09-04-80 I BRUOB 1 09-08-80 
'fFtNDNO 1I ,AIT HUMin CD MI QUANTITY U/M 'An DISCIIPTION Me T'D ICO. NO. IN ICO. NO. OUT SIN WI( IN WI OUT 

I 

1023 
01 15164917! 5 7 PC MSCR t1EX-LK PLN M5X814~ STl Z B 

I 

024 01 91976758:2 2 PC MSCR PNH M5XI0MM B 
I 

025 01 91976864:8 " PC MSCR MACH FLH M5XI0M~ B 
I 

026 oi 9i976652i7 5 PC "'SCR PAN PHL M5XI0MM B 
I 

027 01 9i975706!2 5 PC WASHER LK METRIC /115 B 
I 

028 01 7i493078i 1 5 PC STANDOFF HEX METRIC CRS B 
I 

029 oi 5i918435i 2 1 PC EMBLEM, CDC to P 
I 

030 oi 51918188: 7 1 PC SPG, COI4P P 
I 

031 01 93109381:9 2 PC STOFF,NO.1/4 .250L RD ZINC B 
I 

032 oi 9i975684! 1 T PC WSHR METRIC SZ 5 SCREW B 
I 

033 01 93522018: 6 1 PC PLUG,SNAP BUTTON i 1/4 DIA HO P 
I 

034 oi 94374900: 2 125 PC STRIP CONTACT P 
I 

035 01 090402041 1 
I 

8 PC WSHR, NO.I0 DISHED LOCK STl B 
I 

036 oi 5i805700! 5 4 PC BUMPER SELF STiCKING P 
I 
I 0035 TOTAL LINES I 
I 
I 
I 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

• I 

I 
I 
I 
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SEC.TION B-B 

{,;.', ~ 
~ 

5TU~1 D~T: 
~(3) 

TAB IS 
STUD E2. DETAI L 

.~ /7' 

~(4) 
TAB 19 

'ilTUD El DETAIL 

c" o 

8 6 + 4 

... ~EE 'STUD E2.. 
DETAIL 

(ON 11o.B.I'1) 

o 

~ 
~ 

SECTION A-A 

5 

IQ3 
2. 

SECTION C-C 

A 

3 

c\ r~ \, . 

NOTES: 
& MARK "A"::JSY cb30:i3IX"IN t,P~A S~'0\",N ='iOR 

CDC. ::,P~c.. IOI2IS0B. 

ffi ~ECURE :>LA'5TIC. NUT '.J5iNG FIN 2.3. 

INACTl'Vc 

AC ENTRY ASSY\ FLEX D1SK 



BUILD ARC 230 ASSEMBL Y PARTS LIST 
~-t~"'::::U::f: A: ~\ 

IIV. I DWG. I 015C1I"ION I Me I STATUS 

C I 0 1 REP ACED BY 61409021 14165 1 A I INA 
".NDNO! LI , .... , HUMin CD M' QUANTITY u/M 'AIT DISClI"ION Me YLD 

001!Oi 
I 
I 

1 BRACKET SWITCH/FILTER/XFORM P 7149295218 PC 
1 

002 01 7i492953!6 1 PC COVER SWITCH/FiLTER P 
I 

01)3 01 95587103: 3 1 PC CB O-P 250 VAC 3 AMP P 
I 

004 01 15164356!6 1 PC FILTER RFI P 
I 

005 011 15012408!9 1 PC BSHG, SNAP-IN .500 M/H .3BID B 
I 

007 oi 44674034!2 1 PC CONN POWER RECEPT P 
I 

008 01 15164917!5 2 PC Io4SCR HEX-LK PLN M5X8MM STL Z B 
I 

009 01 9i976625! 3 4 PC MSCR PAN PHL M3X6MM 8 
I 

DlO 01 10125803! 6 2 PC wSHR, NO.6 SPG LOCK STL ZP 8 
I 

011 01 1 r:l27111! 2 2 PC MSCR PAN PHL 6-32X.250 STL ZP B 
I 

014 01 91975669!2 2 PC WSHR METRIC SCREW 5Z 3 B 
I 

015 01 44674036! 7 3 PC CONN PWR RECPT P 
I 

016 01 5i7972181 8 4 PC LUG, NO.IO CP,",P-R 22-1SAWG B 
016 02 51797218! 8 3 PC LUG, NO.I0 CRMP-R 22-18AWG B 

I 

017 01 24534707! 5 249 FT 5LVG, 3/)6 HT/5HRINK 8LK UL 8 
017 02 5175810319 249 FT INS SLV.CLR,PVC HEAT SHRINK B 

I 

018 01 51906200!4 3 PC CONT, SKT 20-14GA .1301T STR P 
I 

019 Ol t;2810001i9 333 FT wIR 18GA STRO BRN 600V UL PVC W 
019 02 52810001!9 458 FT wiR 18GA STRD BRN 600V UL PVC W 

I 
020 oj 52810005!0 708 FT WIR 18GA STRD GRN 600V UL PVC W 
020 02 528100051° 833 FT WIR 18GA STRO GRN 600V UL PVC W 

I 

021 oi 5190600116 1 PC CONN, 3 SKi' PLUG FIG 1 NYLON P 

024 oi 919757241 5 2 PC NUT HEXAGON SZ 5MM 8 

BUILD ARC 230 ASSEMBL Y PARTS LIST 
I OIV. , ASSIMILY HUMI .. : cOl IIV. I OWG. I OISCII"ION IMe ITATUS 

OUO I 66309318:51 C J 0 1 REPLACED BY 61409021 14165 1 A INA 
IT .INONOI II 'AIT HUMI .. CO MI QUANTITY U/M PAIT DISCIIPlION Me YLO 

I 025!0~ 
I 

91975671!8 6 PC WASHER EX TOOTH SZ 5 B 
I 

026 01 6i408888!S REF PC REPLACED BY 61409023 14165 0 
I 

027 01 52810006!8 417 FT WIR ISGA STRD BLU 600V UL PVC W 
I 

028 01 1012560515 2 PC WSHR, NO.6 TYP A PLN STL ZP B 

0027 TOTAL LINES 

I 
I 
I I I 
I 
I I 
I 
I 
I 

i 
I 
I I 
I 
I 
I I 
I 
I I I 
I 
I I 

• 7-18 

I PlINT DATI , 'AGf , 'ILl CHANGt NO. 

1 09-08-80 1 1 1 00014165 
STATUS DATI I ING.lnp, , 'IU DATI 

09-04-80 1 FA501A 09-08-80 
ICO. NO. IN t ICO. NO. OUT SiN WI IN ! WI OUT 

! 
I I 
I 1 

I 

i 

14199 8030 
H199 8030 

14199 8030 
14199 8030 

14199 8030 
14199 8030 

14i99 B030 
14199 R030 

, PIINT DATI , 'AGI , FlU CHANGI NO'. 

1 09-08-80 I 21 0001oU65 
STATUS DATI , ING. III'. , FILE DATE 

09-04-80 1 FA50IA I 09-08-80 
leo. NO. IN ICO. NO. OUT SIN WI IN WI( OUT 

14199 8030 

14199 S030 

62949100 C 
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C) 

."...- .... 
/ , 

I ) 

~~ 

C) 
(j 

BUILD ARC 230 ASSEMBL Y PARTS LIST 
~-rAUI::~~:;': 9! ~ I 

II •. I DWG. , OIlClI"ION ,." STATUI 

C 1 0 1 REP ACED 8Y 61409022 14165 1 A INA 
'FINDNO/ LI I'AI' HUMIII CD .. , QUANTifY U/M PAl' OIl(lI"ION Me >LD 

001101 
1 

7i49295218 1 PC BRACKET SWITCH/FILTER/XFOR~ P 

002 01 7149295316 1 PC COVER SWITCH/~ILTER P 
I 

003 oi 9558710313 1 PC C8 o-p 250 VAC 3 AMP P 
1 

004 01 1516435616 1 PC F'lL TER RFI P 
1 

005 01 1501240819 1 PC BSHG, SNAP-IN .500 M/H .3810 B 
1 

007 01 446740341 2 1 PC CONN POWER RECEPT P 
1 

008 01 15164917: 5 2 PC MSCR HEX-LK PLN M5X8HM STL Z 8 
1 

009 oi 9i976625: 3 4 PC MSCR PAN PHL H3X6HM B 
1 

010 01 1012580316 2 PC WSHR, NO.6 SPG LOCK STL ZP B 
1 

011 01 1(1127111: 2 2 PC MSCR PAN PHL 6-32X.250 STL ZP B 
1 

012 01 51918789: 2 1 PC X~MR STEP DOWN 220/240V P 
I 

013 01 15165001: 7 4 PC NUT METRIC HEX-LK H5 8 
1 

014 01 9i9756691 2 2 PC WSHR METRIC SCREW SZ 3 B 
1 

015 01 44674036: 7 3 PC CONN PWR RECPT P 

016 01 51797218\ 8 3 PC LUG, NO.IO CRMP-R 22-18AWG B 
I 

017 Ol 245347071 5 583 FT SLVG, 3/16 HT/SHRINK BLK UL B 
017 02 51758103! 9 249 FT INS SLY.CLR,PVC HEAT SHRINK B 

i 
018 oi 5190620014 1 PC CONT, SKT 2n-14GA .130n STR P 

1 

019 01 S2810001:9 250 FT IOIIR 18GA STRO BRN 600V UL PVC W 
019 02 5281000119 45B FT WIR leGA STRo BRN 600V UL PVC W 

1 

020 oj 528100051 0 708 FT WIR 18GA STRO GRN 600V UL PVC W 
020 02 52810005

1 
0 833 FT WIR 18GA STRo GRN 600V UL PVC w 

1 

BUILD ARC 230 ASSEMBL Y PARTS LIST 
I DIV. I ASUM.LY HUMIII : CD' II •. , DWG. , OUUIPTION , MC STATUS 

10860 I 66309319:31 C 1 0 1 REPLACED BY 61409022 14165 1 A INA 
IT FINDNO LI r,,1T HUMIU CD M' QUANTITY U/M 'AIT DISUIP"ON Me YLD 

I 02210~ 
I 

51918969!0 1 PC SWITCH VOLTAGE SELECTOR P 
I 1 

023 01 51873600!4 001 OZ VARNISH INSUL RED GLPT B 
1 

024 oi 9i97572415 2 PC NUT HEXAGON SZ 5MM B 
1 

025 oi 91975671 18 6 PC WASHER EK TOOTH SZ 5 B 
1 

026 oi 6i408889!6 REF PC REPLACED 8Y 61409024 14165 0 
1 

028 01 10125605!5 2 PC WSHR, NO.6 TYP A PLN STL ZP B 
1 

029 oi 5175810113 i88 FT INS SLY CLR PVC HEAT SHRINK B 

0029 TOTAL LINES 

I 

1 
1 
1 

'62949100 C 

, 
'IINT DAn T 'AG' , fill CHANG I NO. 

1 09-08-80 I 1 I 00014165 
STATUS DAn , 

'NG ... sr. 'ill OAT. 

09-04-80 1 FA5018 09-08-80 
ICO. NO. IN ICO. NO. OUT SIN WI IN WI( OUT 

14199 8030 
14199 8030 

14199 8030 
14199 8030 

14199 8030 
14199 8030 

r PlINT DATE I 'AG. I flU CHANGI NO. 

I 09-0-8-80 T 21 OOOl'U65 

STATUS DATE 1 ING.IES', , 
FlU DATE 

09-04-80 T FA5018 1 09-08-80 
ECO. NO. IN ICO. NO. OUT SIN WI: IN WI: OUT 

I 

I 

14199 8030 

14199 8030 

7-10/7-20 • 
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PARTS DATA FOR PRODUCTION UNITS ONLY 
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·0 

f~) 
.. ~ 

o 

o 
o 

... '0 ,(1'2:If' ............ ' 1"f.1,1001 r 'IIUT USiO OM 

.".. L' '" Jrt..:-C- tY"I1-O'l)! ceOllolNT "AsalA 
r!7.AJ )d~ IJlI.J-~ lS"'I2a 

" 
SH!!T R!VISIOH STATUS 

3 2 1 

A A A' 

8 A e 
c c c 
D 0 0 

I 

~~-+~~+-~~--+-~-~~-+~~~~-4--+-~ 

~~-+--~~-+--~~~--~~~--+-~.-~~-+--~~: 
i 

"IV 

A 
e 
C 

D 

""1'11 I oacuIAINT NO. 

~PL •• 313~a7 

~JSMIIT 1 0" 3 

R!VISII»t RECORD 

I!ca OISCltt"tON OltllT OAT. .,,, 
Il7SY-7' R£L.tAsn ClASS 1\ / "7-& W 
111292- ADO FIN \. OS 9·80 • orac-
1~37" I{t!VI $I!.O ~ 4e:.Q e.~ t/lz./.It ~ 
14S7I CH6 MIl 'I'l,n, OlLarc ~3 wJc. ~.,2." 8~f J-l-S! 

NOTES: 

Ii I 
-~-~--~.~~-~--~~~--~!--~------~-------------------~--~----~---4 

EQUIPMENT CON'IGURATOR - 15.32205 

TOP L.EVEL ASSEMBLY ----- 15.32572 

1 OET ACHED LISTS 

....... •• w •• " 

1f25\ , CeDI lOUT I I 10ClCUMCNTNO. ,IIIY'
D I~~ 1S'!2D SHtlT 2 SPL 1..313 .. 07 

~--------------------~------~--------------~--~------------~~---4 
NOT£S: 

AM •• 

62949J.OO D 

1. These ~rts .re tne total required For a unit ~itn no options installed. 

2. A unit could nay. 3 RAM options or a RAn IC's for eacn option for a total (Sf 
32 RAn IC's in tn. unit. 

1'1nd Numbers 10 thru 7 anci 107 .,.. foto the "SEll Controller Board· 
I'ind Number , is tne signal cable used to connect tn. PLATO Flexible 
Disk Subsystem to the lIT rermin.l. 

One or che •• devices is required on the l •• t device on tne Pl.ta IST Parallel I/O 
channel daisy cnain confi9uratian. 

... .. T.a •• u ...... 

7-21 • 



'INO ~"'T 
NO. IDemlllCAnON 

1 •• 31.«010 1 

2 ,~, .t;~A~' a 

3 11;1L~;:Inl 1 

If 11;1L~l.lul.l 1 

5 , I:'L~"I:" 1 

-" 11;1L~II~ _1 

1 lcnlollll;:l~ 1 

a 1elLell;:le 1 

It Llun .... L e 1 

ID .. l.cS3?ItD7 1 

U 1?l.lcSODD 1 

12 -, .... 1 

13 .... , .1 , .... 11 .,. ' ..... 
1 .. .... , . ... il .,. -.'~ 

,15 1 CIo~;:I":I1L 11 

~II- .• u ..... ,.., 1. 

17 11I.31cD71. ~ 

A .... ' ... n.1I7' 

• 7-22 

I <;001 101M T I 
lSlt2D SMUT ~ 

_QU"'TIT! .'~I.I~ :U~!T 

: .. UI 

. ~ J OOCU"INT NO. 
~ n 1a.31.3IfD1 IRI'I'

D 
NOMINCLATUIt' SltfOl'ICATlONS. 
Ott OrSCR'lITIQM MOTU. O. MATUlA!. 

2111. 2KXB RO" £ 
1H1~ 11.1' IU" .£. 
Z!O ;C\ 
'D17.,1 Dislc 1' ...... _1' .... &. 
"SI'_ DMA £ 
'SIIt_ ~, Cont:. k 
zaOA.CTC £ 
,"OHZ Pow.,. co,.d 

25 Pin I/O C.bl. £. 
Ci,.c:uit a,...ke,. 

Flexible Disk .. 
"BEl) Co",t,.oU.,. Soard 

~BK])_. Powe,.Supply 

"B"]) 1:1_"' .. 1 ...... 

I'T11I .. \ •. .& 
AC ["troy AssY 

27111 a:X6 Ram & 

"".1'II1I ... u ...... 

62949100 D 

C,\ oJ 
-", 



o 
o 

o 

o 

o 

1 

1 

, .... III.Gl ... r I dIaD ",,1;11;[1141"11:1 1'1'T'1.! sa HZ PItI'"1 J OOCUIllINT NO. I"c' <::1040(0 In.;;.~ 19·~' SOP!. Pl.~TO ".£XISL!: DIS): S:USSYSTEl"I SPL •• 37.3110a 
!/4a ~ ~r:: I 
.... 0 ~ ~ '" I't .. ~~ .. I ~"U1' US'O ON .,.,. .. _~J, ~_C- tJo.J. OJ coal 101N'T' 

"'L lS"20 
"UOla .. ~SHII1' 1 of 3 

.t::!/r' ~/li~ 1'11"'.1-1 

SHe!T ~eVISION STATUS \ REVISIa. RECORD 

3 2 1 ItIV Ica OISC~I"'OH 0"'1' OATI """ 
A A A A /z7S'!·7~ REI.EAstl) CI.~SS eA- " '].3..- ..;. 

~ 

8 oS .8 .5 /-¢37~ ,fevl S~ ,o~ SCO 4~ I/n/.", ~f 
C. c c. <:. 145'71 CJ.I4 eAJ ',IJ,I1,)UTE.ue..3 WJ6 .3.:-11 ~t' iJ.'Z.-et 

; 

! . 
.-

11 

l- . 
NOTES: 

EQUIPMENT CONt'IGURATOR - 15.32=0. 
TOP L!:VEI. AsstMSLY ----- 15.32573 

I eET .-cHI!D LISTS 

....... •• Y.' " 

12 ____ 1 CeollOINT I I JOOCUMIJITHO. IItIV·
C ...... ~._........ 15"'120 SMIIT 2 SPL •• 31311D6 

~----------------------~--------~--------------~--~----------------~--~ 
NOTts:: 

...... 

1. Th •• e ~r~. are en. eotal required for a unit wien no aptians installed. 

2. A unie ~auld hava 3 RA" opeions of a RA" I~s for .acn ~Ptian For a eotal or 
32 RA" IC's in the unit. 

l'1ne NullC"'~ It thl"'U 1 .net ].1 .,.. fa,. the "!BEl) CQn~l1er 8oaret. 

"ind Numb.r lta i. the signal cable u •• d eo conn.ct the Pl.ATO (flexibl. 
Disk Subsystam eo ehe lIT Tarminal. 

On. of eh ••• d.vices i. required an the l •• t devi~e on en. PLATO lIT Parallel 
I/O eh_nn.l d.i.y ~hain configur.tion • 

62949100 D 7-23 • 



J C:COtlICIIH I 
15"20 1M!IT . 3 

I I COCIMe;/tT NO. 
~ I. lit 3103 If 05. 

IReV. c.. 

'INO QU~"" "!OU11110 i:~~ NOMIHCLA TUR. SPto,tCA TIClMS. 

MO. 011 oesC1tIn,0M NOTeS. Olt MAT.1tIA~ 

1 r_·3l.iD7Q 1 211 __ ana Ron ~~ 
_2 1 Cl 1:'2&:11 & 1f11. 1.11: RAn ~~ 
3 1 t;1L,'::a::ani 1 zao - .- L~ 
If 1 t;1 L '21111 1.1 1 ~Jl"l Dislc Ce .. t."e!!=1'" L~ 
5 1 C1L'2I.1C.I 1 ~S17 '"A ~~ 
I. 1511.3'-5" 1 151' ::; _,.._ Cont. e. ~ 
? 1511.11 '4 all 1 zaO,,-CTC ~~ 
& 1 C1LCI.I:lL 1 50HZ Po",.r Cord 

.. 1.1'40"022 11 AC Entry bay 

10 l&.l"nAA&'.I; 11 as pin I/O Cabla & 
11 -, ._ ....... 11 Cir~it a.-..lcer ,aa.:l 'u, 

12 I??!alaaaa il -'~.)Cj.b1~ Usic AsS,! 

13 ..... .... 11 .. aE]) 1" ............ 11 .... Board 

l-'f I "n"IIi.1 un 11 ..all:1) Po",er Supply 

15 I._ .... ~~ ..... 11 .. a" CI _I .1 

11. 11~1.~~tI.. 11_ ...,.11L • .\ •. &. 
17 -'-.... ~""!. 11 27],. 2lCXI Rom i& 

; 

....... .." . .,,, 

c. 
• 7-24 62949100 D 



c-

o 

Ci 

o 

r-DW-N--~W-.--G~I-a-s-e-r--~8;8o'.I~~I~'~~~II~r"~f.~~T~IT~LCE----------,6~0~H~Z----------------InP~RE~F~I~X~ ID~OC~U~M~E~NT~NO~---------~IR~:~V .. ---, 

[C~H~K~D~~~~')~~~==~~~~7~Y~Q~~II~~ SPL PLATO SLAVE FLEXIBLE DISK SPL bb3134o~ ~ 
i-ENG cId:1J,...A"" 'J/;;:/, 

r"'P,-,P-"R--t __ =--:-,:-,/~";...:J,-,-·.:...,,_. -t'l-7·.=.;..·~7'.!....:j,r CODE IDENT BR8loA ~/ SHEET 
"FG -r "-LJ'L. f,"~1 r FIRST USED ON '1 

.-;' ,1-;1, '1/' .,1 15920 ~ 
I of 3 

SHEET REVISION STATUS REVISION RECORD 

3 2 1 REV ECO DESCRIPTION DRFT DATE APP 

A A ,A A /2754-"11. RELEASED CLASS f\ 
r-+-1--r-+~~~+-~~-4~~+-~~-+~~~~~~~---

[3 A f ( 1'-1292. ADD F/i': 7 DS 9,<;2'1 f9..x ... 
r--r-i--t--r~--1--+--r-1--+--+--r~~4--+~~~~~-+-------+------~------------~-

L _.-. - .. -'-I---+--+--+--I~+-'-
I 

t ._ ... - --. ---, - --I--- 1-+-11-+'-1---\--- --- I---

--. - ..•.. - -.- t---+--+--+-- ---i----t---l-'=-t--+---t-.-+- 10--f--

1---4----jI----I--~-.. -- f-. - -. f-- --I--- f----I-- -. r" --1---,: 
~-+--+--I-- /--f--I-+ .. - ... - -..... f---+---4---~_I_ -- '-- 1---1-.-1 

~+--+--+--+--+--l- .. - .. -'- - f----4--I----l--+---~ f-- ~ ~ I 

:::=::::I---... +--+- T--+J.---'-_t--__ -+-L_--+--+-= -liJ ___ L_. 
NOTE~ EQUIPMENT CONFIGURATOR - 15632207 

TOP LEVEL ASSEMBLY ----- 15632574 

. _____ . ___ . ____ -IL.-__ ..L... __ ---'L----I 

DET ACHED LISTS 

I~~ I CODE IDENT I I I DOCUMENT NO. I REAV. 
COfIlTIPlD"JA 15920 SHEET 2 SPL 66313409 
~noN ________________________ _L ________ ~L_ ______________ ~ ____ ~ ________________ _L __ ~~ 

NOTES: 

62949100 

1. These parts are the total required for a unit 'with no options installed. 

~ Find number Z is the Signal Cable used to connect the BR810A Or BR8lOB to the 
FA50lA or FA50IB. 
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FIND PART 

NO. IDENTIFICATION 

1 1 <;H,<;II;:><; 1 

2. 61408976 1 

3 96837907 1 

4 77618000 1 

5 90446140 1 

6 901146143 1 

b1 1 10'1021 ], 

7-26 

I CODE IDENT I 
15920 SHEET 3 

QUANTITY REQUIRED 
'UNIT 

MEAS 

. 

I I DOCUMENT NO. 
S PL 66313409 IRB 

NOMENCLATURE '--. SPECIF ICA TIONS, 

OR DESCRIPTION NOTES, OR MATERIAL 

_6 []/--fZ .. p"-,,,-~ Cord 

Slave Signal Cable £ 
Circuit Breaker 

flexible Disk Assy 

9BKD Power Supply 

9BMD R",r-knl",n .. 

Entry ;sy 

62949100 

,,-~ 

\. 
\ ..... -.._."./ 

/ . ..--........ ( , 

\. .. ' 



C~:,: 

c) 

o 

DWN W.G1asE;r 8/80 I • 11.1 '1f~1 TITLE 50 HZ PRE FIX I DOCUMENT NO IR~ CHKD I) jS~I'U ~ . "/<- SPL PLATO SLAVE FLEXIBLE DISK SPL 66313410 
EN" i<:::!"rLi, f'.. ?/?/~O 

IAFG .a..»'.AI... , 
q~s,,1 I FIRST USED ON 

~ISHEET "PPR ,.r: I)~'- -~.i)1 CODE IDENT BR810B 1 of 3 
{/ ,;';", ~/ ....... ,1 15920 

SHEET REVISION STATUS REVISION RECORD 

3 2 1 REV ECO DESCRIPTION DRFT DATE APP 

A A A ,t.., 1275<f~-·::t; RELEASED CLASS "A' 
/ 

// 9-:;-09." I/;'c.!, 

- --- - - 1-- f--- - ' --- -- -

r--·· 1-- --- - -.- - - f----I--- -r---- 1--- ---1--- I 
i 

r-i ! ,-, - -i- -_ 1--1------ -~-- r-r-- --
.. .--- -- --- f----- --,--r---I--- --- '-1-- ---I---

I: 
.- _.- f----- +-] .-f-- ---

=:=~~_ : __ I .. _-- - '-- r J __ .L .- --.-----
NOTES: EQUIPMENT CONFIGURATOR 15632208 -

TOP LEVEL ASSEMBLY ----- 15632575 

I DETACHED LISTS j 

I~Oo\TA 15920 SHEET 2 SPL 66313410 
1(25\ I CODE IDENT I I 'IDOCUMENT NO. J REAV. 

~--------------________ -L ________ -L ______________ ~ ____ L-______________ ~ ____ ~ 

NOTES: 

62949100 

These parts are the total required for a unit with no options installed. 

Find number 3 is the Signal Cable used to connect th'e BR810A or BR810B to 
the FA501A or FA501B. 

7-27 



I CODE IDENT 

15920 I SHEET ~ II DOCUMENT NO. 
S PL 66313410 IREA 

FIND PART QUANTITY REQUIRED U~!T NOMENCLATURE SPECIFICATIONS, 

NO. IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL 

1 15165426 1 50HZ Power Cord 

;ry Assy 

Sigl & 
!r 

.8000 1 Flexible Disk Assembly 

:upp1y 

1'l"' ...... ,,1"'''0 

: 

\ ....... 

7-28 6294910"0 
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IffllfllC( : IOCUlfIiIS 

(16IIIIUIII6I SPEClfltAnlll .......... ...... . /1,04 Z. ,,-4-
SPAll 'AIlS list .............. : ....... '"~'!n407 

SQlIUliC .uuu ,.all) .................. UU,;lI 
SWllnc IDIWlI lUIII) ................. . IIIUIUI 
SQlEUIIC IU£llI (llfl)...... .. .... uHlm 

sc~w.1\' WI~IHc.. U1QIO~7 

III" 

GENEALOGY CAA~ 
PLATO MASf£R FLfXIElE DISK 

5UB5Y5TfM (00 HZ 
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SPAll fAIlS lin. t:.~ ~ I" ;e8 

lUlU"!: IUIiIII •• U •• UIU. 

SCllfUIiC 11&1iI1I .BID . IDUIltl 

stlllimc IIAIiIII IIfI. .IDUIIU 

~IIMllm, WIRlI1(., "220 CS7 
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EC 

'"YOUU' I BR810A 
I 

TA 

o o c f"') 
\ / 

REFERENCE DOCUMENTS 

ENGINEERING SPECIFICATION...... . .. , f ::"'2. ?r~ 
SPARE PARTS II ST.. . .. bb3 13409 

SCHEMATIC DIAGRAM (S8KD). . .. SO •• 6138 

SCHEMATIC DIAGRAM (98Mo). . .90446141 
SCIIEM~TiL WIRING. b'Z.'l.OIOS7 

TiTLE 

GENEALOGY CHART 

DI_ATO SLAVE FLEXIBLE DISK D~IV~ 



...... 
I 
w 
tv 

0"\ 
tv 
\0 
~ 
\0 
I-' 
o 
o 

,~~~ ._) (-

EC 

_____ ,n , BRB10B 

TA 

) (\ 
\ ) 

/-~'\ 

) 

REFERENCE DOCUMENTS 
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!"ZT 1011 919~'06 2 51 !PCI' .&SM!A I.JC I14t:TAIC 1115 Ball 
!02.011 " •• 3071 1 5 jPcISTIHGa~ H(l -(TArC CAS 

ion 01 51'1".35 2 1 II PC i!M8LEM' CDc to :1 
1

02' 011 6631Z5.' z 1 PCIEMt~M CDC PLATO ~ 

031 'lj' 93109311 9 2 PC!STO",NO.l/ •• 2501. AO ZI"C I 

032 01 ".'!'" 1 • PCjWSMR M(TAtC SZ 5 SCA!V I 

013 01, 93S'Z~I' 6 1 PC ~u'.S"ap auTTON 1 1'4 Ota HO , 

037 01 

03. 011 
lOll OIl 
Oll OJI 

103• 01 i 
I 0.0 ,01 I 

I / 

II 

7-38.2 

ca&~1.'OO 2 

5t,,05100 5 

6!O"200 4 

9.21'.00 I 
9&217400 1 
9.l71.00 1 

71U3230 , 

94'52303 9 

• 
1 

1 
Z 
1 

11 

II 
I 

12S PC STAIP CONTACT 

PC .~. NO.l0 OISM(D LOCK STL 

PC AU~R SIL' STIcxtNG 

PCICLA~8~! AOHESlvE SACK 

PC STRAP, ca~ TtE TYP 1 TO !/~ 
IPC STRIP, C8L TIt TYP I To !/8 
,PC:'TA.P, C~~ Ttf TYP I TO !/~ 

"e!SHlnD 
, I 
!Pcl COAO CUP 

I In ••• TOT., 'IN!S 

I I 

'I 
,1 
I) 
II 
Bt 

:1 
I 

~ 

I 
I I 

"alVl _, ... _. -. ..... 1---

1·3.' 
143'11 

lUll 

l'U'Uj 

I 

I 

,., .... 
n .... 41 

1/- ' ..... 1 ... _ 

.J 
104" 

I 
i 
I 
! 
I 
i 

I 

62949100 C 
c: 



C\Q c) 

~ 

tv 
\.0 
~ 
\.0 
I-' 
0 
0 

() 

.....J 
I 

w 
\.0 

• 

!I 

01 

c 

B 

A 

8 7 

( 

,/' 

t I~, t1~ 
21"'MM!b MM--l 

~ 
N L 

SEC..TION B-B 

2S Jt 
(1:) 

'AB 21 ,'2.2. 

, ~TU&;1 D~P3 
FL1.-~(3) 

TAB 21 
STUD E2. DETAI L 

. Al~4 P3 (5 
FLl 

2,5 (4) 

TAB 2.2. 
STUD El DETA.IL 

6 

c:) 

6 9-

.J :(@)/1 5EE STUD E?. 
DETAIL 

(ON ThB 22) 

"4 

() 
"'-- ' 

5 

/:d3 
2. 

SEC.TION (,-C 
TAB 22. 

3 

(' (') 
\ '-.... 

NOTES: 
& Mt>.RK "A."::,'S'( 0140902X"IN AREA SHOWN PER 

C.DC '.)PEC 1012150B, 

Ii::::, ~ECURE DLA5TIC. NUT ..:5ING FIN 2.3. 
.& ON TAB 2.I,C.EIllTER WIRES AND srRAP AS SH0VIN. 

AC ENTRY ASSY, FLEX DISK 
E:._ L.~~i ' _ I . 



ASSEMBL Y PARTS LIST r 'liNT DATI T 'AGI T "ll CHANGE NO. 

BUILD ARC 230 I TIf-\JT-80 T TT OOOl~J;Zl 

DIY. I "SSEMILY NUMln : CD I Ilv. I DWG. I DISCI'"'ON I MC STATUI STATUI DATI I ING. lIS'. FlU OAT. 

0860 1 61409021 :51 BID lAC ENTRY, FLEX DISK 60HZ I A REl 09-03-80 1 FA501A 10-07-80 
,I"NONOI 1I PAl' NUMI" CD MI QUANTITY u/M 'AI' DISCI,n,OH Me flO ICO. NO. IN ICO. NO. OUT SIN WI IN WK OUT 

I 

1

00 '101 71492952 !8 1 PC BRACKET SWITCH/FILTER/XFORM P 
I 

002'01 71492953 !6 1 PC COVER SWITCH/FILTER P 
1 

004 01 15164356:6 1 PC FILTER RFI P 
1 

DOS 01 15012408:9 
I 

2 PC BSHG, SNAP-IN .500 H/H .3810 e 
1 

007 01 44674034:2 1 
I 

PC CONN POWER RECEPT P 
1 

008 01 15164917:5 2 
1 

PC MSCR HEX-LK PLN M5X8MM STL Z B 
1 

009 01 91976625:3 4 PC MSCR PAN PHL M3X6HM B 
I 
1 

010 01 51809101:2 020 FT 
1 

TAPE-WIRE HARKING CHAR 1 B 
1 

011 01 51809103:8 020 FT 
1 

TAPE-WIRE HARKING CHAR 3 B 
1 

014 01 91975669:2 2 
I 

PC wSHR HETRIC SCREW SZ 3 a 
1 

015 01 44674036:7 3 
1 

PC CONN PWR RECPT P 
1 

016 01 51797218:S 3 PC 
I 

LUG, NO.IO CRMP-R 22-1SAWG a 
1 

017 01 94277400: 1 1 PC STRAP, CBL TIE TYP 1 TO 5/S B 
1 
1 

/ 

01S 01 51906200:4 3 
1 

PC CONT, SKT 20-14GA .l30n STR P 
I 

019 01 52810001: 9 2 833 FT WIR ISGA STRo BRN 600V UL PVC 'II 
1 
1 

020 01 52810020\9 833 FT WIR 18GIo STRO GRN VEL STRIPE 'II 
1 
1 

021 01 5190600116 1 PC CONN, 3 SKT PLUG FIG 1 NYLON P 
1 
1 

024 01 91975724:5 2 
1 

PC NUT HEXAGON SZ 5HH B 
1 

025 01 9197567118 6 PC WASHER EX TOOTH SZ 5 B 
I 

026 01 61409023\1 REF PC W/L AC ENTRY 60HZ 0 
I 

027 01 52810006:8 2 833 FT WIR 18GA STRo BLU 600V Ul PVC 'II 

ASSEMBL Y PARTS LIST I 'liNT DATI I 'AGII "ll CHANGE NO. 

BUILD ARC 230 I 10-07-80 I 21 00014321 

I DIY. I ASSEMIL' NUMln :c01 IIV. 1 OWG. I DIICI'"'ON I MC I STATUS STATUS DATI I ENG. lUI'. I FlU DAT! 

10860 1 61409021 :51 BID lAC ENTRY, FLEX DISK 60HZ I A 1 REl 09-03-80 1 FA501A 1 10-07-80 r, fiND NO U 'AI' NUMln CO MI QUANTITY U/M 'AI' DISClIPTION Me flO ICO. NO. IN Eeo. NO. OUT SIN WI IN WI( OUT 

I 
I 

028
1

01 93083004 17 2 PC SPLICES 22-16 w 

I 
1 

029 '01 62201057!7 RE~ PC SCH DUG SO/60HZ 0 
1 

030 01 95643231 :4 
1 

4 PC LUG, Q-CONN 22-18AWG FIG 5 P 
1 

031 01 5180910210 020 FT TAPE-WIRE HARKING CHAR 2 a 
1 

032 01 51809104!6 020 FT TAPE-WIRE HARKING CHAR 4 a 
I 

033 01 24528636 14 333 FT TaG, NO. 2 INS BlK Ul PVC a 

0027 TOTAL LINES 

1 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

1 
1 
1 
I 
1 
I 
1 
I 

I 
1 
1 
1 

I 
1 
I 

/-

• 7-40 62949100 C 
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BUILD ARC 230 ASSEMBL Y PARTS LIST 
_~_ t-A'''''''' NU..... : CD I IIV. I DWC. I DI"I"TlON I MC StATUS 

0860 61409022:31 BID I AC ENTRY, FLEX DISK 50HZ I A REL 
I'I"NDNO II PAl' HUMin CD "I QUANTITY U/" PAl' DUClIPTION .. C VlD 

! 1001 101 
I 

7149295218 1 PC BRACKET SWITCH/FILTER/XFORM P 
I 

i i002 '01 71492953 i6 1 PC COVER SWITCH/FILTER P 
, ! I 

I 

004 01 15164356:6 1 PC FILTER RFI P 

005 01 1501240819 3 PC 6SHG, SNAP-IN .500 M/H .3610 6 
I 
I 

007 01 446H034! 2 1 PC CONN POWER RECEPT P 
I 

008 01 1516491715 2 
I 

PC MSCR HEX-LK PLN M5X6MM STL Z 8 
I 

009 01 9197662513 4 
I 

PC MSCR PAN PHL M3X6MH B 
I 

010 01 5180910112 
I 

020 FT TAPE-WIRE MARKING CHAR 1 6 
I 

011 01 <;1140910318 020 FT TAPE-wIRE HARKING CHAR 3 8 , 
I 
I 

012 01 5191878912 1 PC XFHR STEP DOWN 220!240V P 
I 
I 

013 01 OQ04020411 4 PC WSHR, NO.I0 DISHED LOCK STL 8 
I 
I 

014 01 9197566912 2 PC WSHR METRIC SCREW SZ 3 8 
I 
I 

015 01 446H03617 3 PC CONN PWR RECPT P 
I-
I 

016 01 5179721818 2 PC LUG, NO.I0 CRMP-R 22-18AWG 8 
I 
I 

017 01 9427740011 1 PC STRAP, CBL TIE TYP 1 TO 5/8 8 
017 02 9427740011 2 PC STRAP, C6L TIE TYP 1 TO 5/8 8 

I 
I 

019 01 <;2810001! 9 2 FT wIR 18GA STRO BRN 600V UL PVC w 
i 

020 01 5281002019 250 FT wIR 18GA STRD GRN YEL STRIPE W 
I 
I 

022 01 5191896910 1 PC SWITCH VOLTAGE SELECTOR P 
I 
I 

023 01 5187360014 001 OZ VARNISH INSUL RED GLPT B 
I 
I 

024 01 9197572415 6 PC NUT HEXAGON SZ 5MM B 
I 
I 

BUILD ARC 230 ASSEMBL Y PARTS LIST 
DIY. I ASUMILY HUMin : CDI IEV_ I DWC_ I DIIClI"IOH I MC STATUS 

08601 61409022:31 BID lAC ENTRY, FLEX DISK 50HZ I A REL 
'IFINDNO LI PAl' HUMin CD "I QUANTITY U/" 'AI' DUClI"IOH .. C VlD 

1025101 91975671 8 6 PC WASHER EX TOOTH SZ 5 B 

1026 '01 61409024 9 REf PC W/L AC ENTRY 50HZ D 

027 01 52810006 8 1 166 FT WIR 18GA STRD BLU 600V UL PVC W 

028 01 93083004 7 2 PC SPLICES 22-16 W 

029 01 51758101 3 188 FT INS SLV CLR PVC HEAT SHRINK B 

030 01 95643231 4 ~ PC LUG, Q-CONN 22-18AWG FIGS P 

031 01 62201057 7 REE PC SCH DIAG SO/60HZ D 

032 01 51809102 0 020 FT TAPE-WIRE MARKING CHAR 2 B 

033 01 51809104 6 020 FT TAPE-WIRE MARKING CHAR 4 8 

034 01 62044200 4 1 PC CLAMP-CABLE ADHESIVE 6ACK B 

0031 TOTAL LINES 

62949100 C 

I PI'NT DATI I 'AC. I FlU (HANGI NO. 

I 10-07-80 I 1 I 00014321 
STATUS DAU I ING. usr. fill DAti 

09-03-80 J FA50IA 10-07-80 
ICO. NO. IN ICO. NO. OUT SIN WI( IN WI( OUT 

I 

14321 8041 
14321 8041 

I ,IINT DATE I 'AC' I flU CHANGE NO. 

I 
10-01-80 

1 21 00014321 
STATUS DAti I ING. lUI', fill DATI 

09-03-80 1 FA501A 10-07-80 
ICO. NO. IN ECO. NO. OUT SIN WI( IN WI( OUT 

7-41/7-42 • 
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COMMON PARTS DATA APPLICABLE 
TO BOTH PRE-PRODUCTION 

AND PRODUCTION UNITS 
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a. 
tv 
\0 
~ 
\0 
..... 
0 
0 

0 

'-I 
I 

.a:. 
w 

• 

() 
-----' 

D 

c 

p 

A 

0 
• 

& 
~~IDE 

NEAfSlft 

I 

o 
J • 

CD .... - _. ~0 St tt 

m I lSi! ! § I~[ljtmml 
~ ~ II ~ ~ ~!~~9m:~': 
I i I ~ aD ~ ~ m~t]]~~ 
~ ~ ~ ~J~~ ~~~.~I· 
i ~ ~ ! U e 00 ~~~,,~: ~ :: ~~ 
j i .i~~ ! iii !!!Sl j- ~;.~~. 
i iTutm! m m ~ it m m:1l 
~! ~r .r:1 fa! ~ ~ 1111 ~~~ 
.It! ~ ..J±~ I ! lim m I U 
~ e !.!$!t~ B~ !~ ~llm~11 

n 
",--j 

& 

o 

C~QS'i ~fFUfN(e TABLE 
~~; CfFE,UNt, Dt$~"AT.OH 

n o~c. ,., 
~l 

41 K~ 

41 C1C4. 
44 1:1 
4"1 R~f'" 
48 ~~~ lUlU '"~ c.'~ TII~ S. 

C 111 Dll'U tCla CII4 
':.!. t!C9ICI!.tl'~t14.US 
-:. .. ell tl4 CI$""I" tII1CU$ 
S'5 c.~ 

:5'- (\ 

s~'-- u. U:'l c~, Clr4-
s's ~ ___ (n,ca:ij~~ 
SP G~Ql 
'"0 10. 

1-'" ~1 

~- _!!RSl,f"O ~II 
SI 

"1S CII:l!!rL!UI nn~ CliO 
at In III 
lH e41 
--~ "!!§~!!.~ll!!lm!8..l'ill!! RW 

1-101 c.7 

~ en 
101 1(;4-
.os Il~e 

1iO- 01 
III fib 1.7 
I.i 1114 RIS 
113 a3SR~ 

114 UIU1.7 
1-11'i 1~01l:\l 

,,' U9 R4ll 
117 ~4!. 

1111 Ul 
11'1 R~I 

110 II:U ,1, C:44 
,12 ell'-

1"14 (ee. 
ali. C,i,Cio 

It' (4 cia 
In C.lIl 
It 'I ell' 

-tW- lIL"I. ., 
CU n4 

In [Ill 

CtJAN(;E 
~LETlaN~ 

c.vT fO'L: 
1108-, ~s. 
VRlU '!.!>-
SlIU-, fI.fI. 
4)i~ !>-5-

INACTIVE 

Ci n 
'- ' 

NOTES: 
& WARK ASSY. NO_,REV l.EVELIAND LOC CODE IN 

AREA SHOWN. MARk PER CDC SPEC 10121:508. 
CHARACTER HfIGItT .12 C 10 PT» COlOR WHITE. 

~ MARK S£RIAL NUt.I8£H IN AREA SHOWN PER 
RVLOPS pap 0080120.34 AND PfR MARKING 
REQUIRELlfHTS IN NOTE ell ONE. 

3. fiND UUM8£RS,ELELlfNT IDENTIfiERS. AND 
REfERENCE DESIGNATIONS ARE fOR REfERENCE 

. ONLy' AND 00 NOT APPEAR ON PART. 
4. AfTfR Au~NlhC"a R!>~,RJ" AND Insb~l THEM 

WITH c:.LvprAL LOC. PIN S,613U) • 

TAeLE 
ADDITIONS--

IU) .,ICE ~ouu SIDE 
1l14'1I1O "~.-I~ 
)1U11 TI) "0· ... 
~)~40'A TO fl· $ 
~)IIi·t TO n·. 
~rH TOOH~ 
~ADO(lJ(I(rr~_ 

(mL fll"'Ul'llD 
It~-... 

1 

11Alll WID ~1I[lD I 
(W rfaM lio2·,,, TO 
r"-iI __ 



• 

IUn.D AAC 214 ASSEMBLY PARTS LJST ! -- - ... --- __ ,ca, _. _ - I ... I lYAM t nAM .. " I --. I ... -
01160 I I S I~.t 12.17.ao I '"501A I 02.05.11 

1001 01 
002 01 

003 01 

DO. 01 

005 01 

006 01 

001 01 

001 01 

00' 01 

ala Q1 

011 01 

O1Z 01 

014 01 

016 01 

017 01 

all 01 

01' 01 

020 01 

021 01 

023 01 

on 01 

__ ~CII_ 

90446259 15 I 
15144900 16 
15145100 :2 
15145400;6 

1!145600~1 

15141500;0 

n145900[S 

1151416001' 

15146300!7 

1514650012 

15146600!0 

15141100 i6 
15146800 it 
1514750011 

151634 1414 

15163324;5 

1516340415 

1!163232iO 

967"155 11 

8111370012 

88884201:2 

-= .r::- -::- c _ .: = . ..::. 

1 

6 

• 

3 

4 

9 

1 

1 

2 

2 

1 

I 

3 

5 

1 

3 

2 

2 

P 

PC IC 74LSOO 140LS QUAD Z-lNP P 

PC IC 7~S04 14'LS TTL Hex tN~ p 

PC IC 74LSOI 20lLS QZINP AND P 

PC IC 74LSI0 141LS TTL 3I/P NANO P 

PC IC 1~S14 943LS TTL 6 NO RCVR P 

PC IC 14LS20 20lLS TTL 4I/P NANO P 

PC lC TYP! 1~S42 P 

PC IC 1~s74 17!LS ,~ OUALO P 

PC IC 74LS112 Z43LS TTL CUAL "~ P 

PC Ie 74~13' 538LS D!COD!R 10'4 P 

PC IC 14LS153 TTL DUAL 41/P P 

PC IC 74LS161 151LS 4'IT COUNTER P 

PC IC T~SIT4 TTL 6 8lT 16 PIN P 

PC IC 74LS244 OCTAL 8~R 3-5 OP P 

PC IC 74LSZ45 OCTAL BUS xe!IV~R P 

PC IC 14LS314 OCTAL D-fDG! ,., P 

pC IC 74LS315 TTL 4-81T P 

pclle 1406 OA~A H!X IHV au"!- P 

PC Ie 14504 14'5 TTL H!X INVTR P 

pcllC 74'10 1415 TTL 1 3-EN NANO P 

-_ .. 
--- I .,. ... , .. -

. : _ ':' . :: . -: ~~: :-:. .c = = r: 
aUILO lAC 214 ASSEMBLY PARTS LIST I IIC-::'-:: I -: IlotI::'~~· 

- -- ,ca. -- - I _ J _ n_ -.... l -- I ....... 

1025 01 88885300 ;9 1 rc IC 74520 TTL DUAL 4 liP P 

1

026 01 88'23000 ;' z rc I C 74514 TTt.. OUAL P 

OZ. 01 15151100 i1 1 PC IC LM351N 3" DUAL OP-AMP P 

030 01 lS163 .. 4!l 1 PC IC '01791 P 

031 01 6631206111 1 PC ~!XlaL£ DISK COO!O !.~aM G 

032 01 6631206.i. 1 PC '~XtBL! DISK cOOtD E-~OM t 

033 01 15153121
1
2 • PC IC 4116 NOS 1631"81T AAM P 

034 01 lS163~Dl!S 1 PC IC ZIO& MOS lIlT AAQC!SSOR P 

036 01 1!16442'!1 1 PC IC ZalA-cTc SILICON GAT! N~S p 

031 01 5190410'!' 1 PC OSCILLATOR TTL 0 I P P 

031 01 lSl0570liT 1 PC IC 4024 '12 TTt.. OLiV CaNT ~V8 P 

039 01 8345223012 1 PC SwITCH DUAL ~s .88 'ICI 2 P 

041 01 , .. ozn6i 1 1 PC R!5 '14 22 OHM 1/oW CAABON P 

o.z 01 '''02140!1 2 PC A!S '14 220 OHN 1/0W CARBON P 

Q4. 01 '''021!l l! 1 PC AtS '14 1.1K OHM l/~ CAABON P 

I 

041 01 '440211' 17 2 PC R!S FN 10K OHM 1/4w CARBON P 

048 01 "894500 \8 1 PC RES HOD 16 PINS za A!StSToRS P\ 

I 
1051 01 51001120 is 62 PC CAP CER F-2 .nlu, -eo-zap 25V P 

053 01 2.50433316 6 PC CAP 'XO TANT 2.ZU, lOP l5vocw P 

1

0541°1 2.504 36.:0 T PC CAP ,XO TANT lOU' 2ap l!VDCw P 

055 jOl 2'504373;2 1 PC CAP 'XD TANT .70' ZOP 15VOCW P 

7-44 62949100 0 

\ 
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(~ 
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C~/ 

C 

o 

o 
o 

-0860 I 

056 01 1!"'61'l' 

051 01 19171201 i7 

05' 01 510013'5[1 

as. 01 5171400010 

060 01 519.052415 

061 01 51848404[l 

062 01 51, .. 4a5 !0 

063 01 5184840611 

065 al 8231190013 

066 01 93533118 ;1 

069 01 2450432°13 

010 01 '431512212 

071 01 '4119205!5 

012 01 15111.0010 

073 01 1515040018 

074 01 1516345'i' 

015 01 94J54'26i3 

077 01 5191828316 

018 01 1!140400l1 

019 01 15141200i8 

01' 01 1!\4520.!0 

BUILD IICC - _1'_ 
,ca 

214 

2 

1 

Z 

Z 

1 

Z 

2 

1 

1 

Z 

1 

1 

21 

1 

2 

1 

1 

-,-
'60 I 90446260 :3 I 0' I 0 
,~- .. -- , ca. -
081 01 51848401;' 32 

OIZ 01 1!1l3S666;' Z 

Oil 01 9 •• 02141 l' 1 

085 01 151634!l l1 1 

086 01 15145000;4 2 

0.1 01 15158100 13 1 

01. 01 8ee.4500!5 1 

090 01 9~O215'~1 a 
091 01 51'03400 ,3 2 

092 01 7761262415 1 

093 01 5191828110 1 

09. 01 9044612Z15 R£' 
09. OZ 9O~62S81' R!; 

095 01 16033201 ,3 A~ 

09. 01 15163434j2 1 

097 01 9440216812 1 

102 01 . 9422722719 1 

103 01 \!\,8600 is 2 

104 01 5025430012 1 

105 01 66299099i3 1 

106 01 51908110;0 1 

62949100 C 

ASSEMBLY PARTS LIST 1 -- -'-.L .... --
I J II"'~'" 

-- 1-' .... , --- --- .,- .---
PC CAP ~'R 33P' !P 

lie I.IGMT INO 

PC 010 IN41.. laMA MICRO 511. lOY P 

PC lSTA ZH2901 PNP 511. P 

PC SwITCH PUSH BUTTON AT ANGLt P 

PC SOCK!T, IC 24 pos a-,-I. TtN P 

PC SOCK!l, tC 21 POS O-I~ TtN P 

PC SOCK!T& IC 40 POS 0-'-1. TtH P 

PC IMJ!CTOA-lJ!CTOA, NATURAL pca P 

PC AOLLPIH •• 1250 X .Z5oL STL Z, 8 

PC CAP TAM' 6Oc"v l3u, ZoP " 

PC RES ISIP NT~K 410HM 3P P 

PC S~ITCH AOTIRY PC 10 POS P 

PC IC TTL 'MUI 2-1 I 1895 OtC16 P 

PC IC 93516 TTL 411T " 

PC IC 9519 tNT CONr P 

PC CAP 'XO e!A ~.IOU' SOV P 

PC DlLAY LIN! TAP 100 OHM 'lG 5 P 

PC IC OM 8091 H!X SU,p[R TAt STA P 

PC IC 1~S'5 CONP TTL 4 BI~ P 

PC IC 14L!03 202LS TTL4 2-r NANG P 

ASSEMBLY PARTS UST - I- n_ 
I P" BO ASST 9A!O ,,~~ .I!..Y' .... I S J)NI' 

1 111M -- -,-
Ipc SOCK!T, IC 16 POS D-i·~ Tt'" P 

:PC R!S PA~ \O.OK QHM 1.50- 'IG 2 P 

PC R!S 'M 240 OHM 1'4. CARSON P 

PC IC 9511A MULTtMOD! OMA CONT P 

PC IC 141.502 148~S Q2tNP HO_ P 

PC IC f74S140 TTL OUI~ 4 I'P GAT P 

PC IC 74500 140S TTL 00 2IN NANO P 

PC A!S 'M lK OHM 1/.~ CARBON P 

PC PIN, .025 IN SQ PC MfG 2. P 

PC CONNECTOR, JUMP!R P 

PC D!LAY LIN! TAli 200 OHM '1G 3 P 

PC SCH DUG 9a!O a 
PC SCM DUG 98£0 a 
PC 'ABRtCATION SPEC 70 PAK 0 

PC IC '.1.5373 OCTI~ 0 LATCH P 

PC R!S ," 3.3K OHM 1/4. CARSON P 

pC CAP 110 P' DIPP(D MICA P 

PC IC '.5\12 TT~ DUAL J-K N!T P 

PC IC 14123 193 TTL 2 R!TGR ~Y8 P 

PC Ie 1400 TT~ QUAD 2-IN NANO P 

PC RES CERN VA_ 20K OHM lOP 3' •• P 

.,., .... NIle .... owo.a .... 

I <0- I l,oIf~' ,,-- -- --12-11-10 I '.SOU I 02-05-81 --- --- II- ... --

144" 8103 
14469 8103 

7-45/7-46 e· 





o 

o 

o 

o 
o 

ASSEMBLY PARTS LIST -- _ IV __ 1 

0860 I I (12.45 .. 1 I ,__ :Q'" _ ,IM_, __ ,_.,.. __ II ___ II. .... , ... -
101 01 

10' It1 

110 01 

11101 

11Z 01 

113 01 

U4 01 

115 01 

116 01 

1.11 01 

11. 01 

119 01 

120 01 

121 01 

122 01 

12" 01 

125 01 

126 01 

121 01 

129 Ol 

130 01 

-

51908109iz 
5190870114 

5100309211 

,436UO"13 

94 36035212 

'4402113;2 

'440216";1 

'.360400;9 

9440216'l' 

9440215113 

,440215412 

,440i13.!3 

94402161 i' 
245001"1 1 

94.4215410 

l5101109l5 

'4221253!5 

943'''24 18 

9424042311 

94240421jl 

9435632411 

But~D AAC 214 

1 

1 

1 

2 

Z 

2 

Z 

Z 

2 

1 

1 

1 

1 

1 

1 

1 

Z 

2 

1 

1 

Z 

_'1- ,cal_I_1 

PC AES 'I,,1t laIC O"'M p 

PC AIS CtR 'IAA 51C OHM lOP l/4W P 

PC XSTR ZH2Z22 HI SPEED MPM St~ P 

PC AES 11.0 0"M5 1/4W IP P 

PC RES 34'0 OHMS 1/4W lP P 

PC AtS ,M 5.1K"OH" 1I4~ CAABON P 

PC AtS ," 2.2K OHM 1/4. CAAeON P 

PC AES 'XQ ," 10.01C OHM Ip 11" P 

PC AES ," Z.7K OHM 1/4~ CAASON P 

PC AtS ," 1.2XOH" I/.~ CAABON P 

PC AIS ," '20 OHM 11.. CAABON P 

PC AES ," 200 OHM 1/~. CAABON P 

PC AIS rM 1.6K OHM 1/4. CARlON P 

PC AES ,XO CO~ 160 OHMS 1/2N 5P P 

pC CAP ,xo CtA .00Iu' lOP looov P 

PC 010 IN752A 400M. tEN YA 5.6V I' 

PC CAP 1300 p, OIPP!D MICA P 

PC CAP CtA 0.041 U, TVP! 1 201' P 

PC CAP CER 1501" 50'1 lOP P 

PC CAP CEA 82 P' 50'1 P 

PC IHOUCTOR 10 "" P 

ASSEMBLY PARTS LIST - I" ,,-
860 L 90446260 :31 oc I 0 I". aD ASS" 98!D UftAca~ 5 alt.-

, ___ 
II -- 'Q.., --. 1M_ -- --

131 en 9"°214,14 2 PC RIS ," 410 OHM 1/4."CAABOM It 

132 01 15111108 ;1 1 PC oto INT51A .OOMW %EM VA 5.1Y It 

133 01 51150400 l' I. 083 ,1 CA8~! AAO/'AQ 26GA STAO RS W 

I 135 01 015 OZ VAAMISH INSU~ A(D ~PT 8 

0109 TOTA~ ~INES 

62949100 D 

, 

-- - IV __ 

I OZ-~~·I 1 II 11 ... 71 . if __ 

I -- ".. .... 
~ 12-1'~O I "501A 02-05-'1 
__ . --- .,. .... ... -

1.51. ala! 
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ASSEMBLY PARTS LIST r -- - ---'lUlL!} MfC Zill> r ~-2.'--..11 I 1 I /..7~~3 ., _r_ 
.elLl -. I-I - I- If_ IfA .... _ I --. I --08"0 I ~o44C.Z s ... , 51 A I 0 I P-'; an ASSY 9 .. e.n I ! R'~ ~-24-.i/r HS01A I ;r .. ~~-.91 

,~. II ,-- ·CIt,,"! - "'- ,-- Me ft8 --- --- "" .. -..-
Qol 01 9(l4411~S9 !~ 1 PC p.,. 130 98EI) P 

002 01 1514""")" j.'l 6 PC IC 7.1.500 141'1.5 QUAO Z-INP P 

ool 01 1514'5111(1 jc & PC IC 741.5Q4 14('1.5 TTL H!X INV P 

004 01 1514'5400 16 Z PC: lC 741.S0l1 i!OIl.S Q2INP AND P 

005 01 1 ~ 145611(J j 1 2 PC IC 74L510 1411.5 TTL 3I11' HAND P 

006 01 lSl~o~Dllln 1 ~c IC 14L51" 9431.5 TTL 6 NO RCVR P 

007 01 lli14S911ulS l PC IC 741.521) ?oO"I.S TTL 4 tiP NANO P 

onu 01 1~14Tf,O~ ]'1 4 PC lC: TYPE: nl.s .. i! P 

009 01 1~hn3n" 17 , PC Ie 74L514 17~t.S 'IF DUAL 0 P 

010 01 151,,~~oojz 1 pC IC 141.5112 ?'~3L5 TTl. DU~1. 'IF P 

all 01 l'H46601J11l 1 PC IC 741.5139 53111.5 IJECODER 10'4 P 

012 In 1514117iH'1 b z PC: IC 14L51!'3 TTL DUAL 4 tiP P 

014 01 It;14o!J8"1 l1 j" 2 PC IC 141.5141 l~~LS 4RIT CnUNTER p 

·0 
016 01 151475i1'l i 1 1 PC Ie 74un- TTl. 6 IUT It1 PIN P 

011 01 J~\63"l"j~ IJ IIC IC: 14L5244 nCTAL 8FA 3-5 01' P 

018 01 1!;I6JJ2~lS 3 flC IC 74L5l'.S OCrAL e-US XCF.IVF.:A P 

019 01 1~163~·'·1:) 5 rc Ie 74LS37. OCTAL D-!OGE '-F P 

O~o 01 1~16J232 i: 1 PC IC 741.SJ7~ TTL 4-BIT P 

O~l IJl 9,.744 155j1 J PC IC 7406 111\'111 tolE" INV auFFF.ct P 

0?3 01 iJnM:17Ili.' :~ ~ PC IC 74504 1411<; TTl. HEX I"1VTI1 P 

0t!4 01 RI1M(lftZtI":l t! PC Ie 74510 141c; TTl. 3 3-[~1 NI\IiIO P 

il. ASSEMBLY PARTS LIST -- T ,_ ---1.111 11.0 AIofC I 2-Z~-4'J T I! I /3014,;~_:: - -- ,cal_·I_1 - I_ IfA_ 

A __ 

I -- --860 190 44.(,t. ?:. 4- !3t .A I I) I Pw 1m A5SV 9HEn I 5 ii'.!U. z-:U-.ll/ r 'A5QU 2-;111-91 ' .... II ,-- 'CIt"" -.., "'. ,--- Me ft8 --- --- l1li .- .. -
025 01 flAA8SJOC' l~ 1 PC IC 14520 TTL DUAL 4 [lP P 

026 III RJuJ23(,o(J i'J 2 PC I C 7457~ TTl. I)UAI.. P 

029 01 lStS71no 17 1 PC IC I.H3Sa" 344 DUAl. OP-AMP P 

030 01 1'316JIt44 j 1 1 PC IC F0179J P 

031 01 (.«'3\ t,010 1 1 .,c FLEXIBLE nl5K COOED E-RO~f G 

o 032 01 "_~\"Z.o"l ; 1 PC FLEXIBI.E DISK COOED E-ROM G 

03l 01 IS1S3UZli' U PC IC 4116 ,1I)S 16384-91T RAM P 

034 01 ISl61Z0Il!! 1 PC IC zaOA 140S HAtT RRUCESSOR P 

036 01 1~164429il 1 PC Ie ZaOA-CTC SILICON GAT~ N"05 P 

031 01 .519041091'1 1 PC OSCILLAToR TTL 0 I P P 

03a 01 I!HOC;7(H' i 7 1 PC IC 4024 ~8" TTL DI.IY CONT '"'VB P 

039 01 834S223"i z 1 PC SWITCH 011 AI.. HpOS .88 FIR 2 P 

041 01 944U2116!1 1 PC ~ES FM 21. OHtt 1/4,.. CARSON P 

042 01 9440214011 2 PC Rf.:$ F", 22'1 OHM 1/4 .. CARRON P 

0"4 01 9440ZJ37iS 1 PC RES FM 1.tK nHM J/4N CAPRO~ P 

041 9440i!J~" 1'( 
, 

01 Z PC RES FM l~K o~~ 1/4~ CARAnN P 

04iS 01 9SA94SI"I iH 1 Pt: RES MOl) I~ PINS 2a RESISTnAS P 

O~l III ~ 1 nOll ~" jli 64! PC CAP CER F-~ ."lUF .60-~np ~~v P 

OS3 01 ;;~SU43331" 0 ~C CAP FXO T"NT 2.ZUF 2"P 15vnC~ P 

054 01 <:~S 0'.3<,,9 :: 7 PC CAP FXO 14NT InUF ZOP 1 <:;VOCw P 

ass 01 ~"Su".373 :i! l PC CAP FXO UIJT '.7UF 2011 lc;vnr.~ P 

62949100 D 7-48.1 • 
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ASSEMBLY PARTS LIST 
I Me I If""" 

0860 I q 04~(,,,~4 :31 A I 0 J p\f ~n ASSY 9~F.1) 

056 01 7~Od7611~ 
091 01 191712!! 1 i7 

058 01 ~1001J85:l 

O!9 01 5t714000!~ 

o~o 01 5194052.15 

0~1 Ul S184~4~4iJ 

062 01 SlH4~4~Slp 

063 01 5184A4u6!d 

Ob5 01 8?~1190013 

066 01 9~533118l1 
o't9 01 24504J2n13 

010 01 ~431~122i2 

011 01 9418?Z~SiS 

072 01 15111~oo;~ 

073 01 151SU~~~!G 
074 01 1~163~59i~ 

015 01 94354M26iJ 

011 01 StqlA~BJlb 

078 01 I~J4n_~O~1 

079 01 1~1.7~Upl~ 

ono 01 l~l4SZ~~!~ 

.. 

Z 

1 

2 

2 

3 

2 

Z 

1 

1 

Z 

1 

1 

2tt 

1 

Z 

1 

1 

PC CAP CtR 33PF ,p 

PC I.IGHT IND 

P 

p 

PC 010 IN41~8 leMA MtCRO 5tL lOY P 

PC lSTR 2NZ9U' PNP 5IL P 

PC 5W nCH PUSH BuTTON RT ANr,LE P 

PC SOCKET, IC 24 pas 0-1-1. TIN P 

PC SOCKET. IC ,." POS 0-1-1. Tt~' P 

PC SOCKET. IC 4n POS 0-1-1. TIN P 

PC INJECTOR-EJECTOR, NATURAL PCB P 

PC ROLI.PIN, .1250 ~ .259L STI. ZP B 

PC CAP fANT ~OCWV 33u, 20P P 

PC RtS 8S1P NTW~ 410HM 3P P 

PC SWITCH RnTAAy PC 10 POS P 

PC IC TTL 8~UX ~-1 A 1895 nlC16 P 

PC IC 93516 TTL 4BIT P 

PC IC 9519 lNT CONT P 

~C CAP FXO CEP rt.l0U' SOY P 

PC UELAY I.I~E TAP 100 OHM FIG 5 P 

~C rc OM 80~7 HF~ eU'FEP TRI STA P 

PC IC 74LS85 CO'·" TTL 4 BIT P 

PC IC 74LSD' lU'LS rTL_ 2-f NANn P 

ASSEMBLY PARTS LIST -8"0 I 904/l4tS4 :31 A I 0 1 PW aD ASS'" 9REO 
,~- . 

081 01 

01!2 01 

oa3 01 

OAS 01 

006 01 

087 01 

088 01 

090 01 

091 01 

092 01 

o'lJ 01 

094 0' 
oq5 01 

OQ6 01 

01#7 01 

InZ 01 

103 01 

104 01 

InS 01 

106 01 

7-48.2 

, __ 'CII~ 

5184R401 !~ 
1'573B666 j'l 

CJ440Z141 j9 
I~J63"SlJ!1 

1&;1451100 l~ 

lSlSJl700jJ 

8r1~84~OOi!; 

9440n56i7 

S1~03~OOlJ 
7161Z6Z4!!5 

5\91(J21J1~!~ 
i 

9044625817 

1603J2UOlJ 

15163434;2 

9440'-1613 1l 
94227227 ;9 

1 '51 Sq(olJll is 
SOlS4Jon lC! 

61t290i,Q91J 

S19uA7111 i" 

32 

2 

1 

1 

2 

1 

1 

2 

1 

1 

r~EF 

HEF 

1 

1 

1 

2 

1 

1 

1 

''''''-
PC SOCKET, IC l~ pas 0-1-1. TIN P 

PC RES P~K la.oK OHM 1.50. FIG 2 P 

PC RES FM 240 OHM 1/4w CARAnN P 

PC IC 9517A HUI.TIMOOE OHA CONT P 

PC IC 14LSO'- 14ALS Q2lNP NOR P 

PC IC f745140 TTL DUAL 4 lIP GAT P 

PC IC 74500 1405 TTL 00 2IN "A"O P 

PC RES FM lK OMt, 1/4" CARSON P 

PC PIN, .025 IN 50 PC MTG ~A P 

PC CONNECTO~. JU"P!R P 

PC DELAy LINE T~P Zoo OHM '10 3 P 

PC 5CH OIAG qREU 0 

PC FABRICATION SPEC TO PAK 0 

PC IC 74LS373 OCTAL 0 LATCH P 

PC RES FM 3.JK OHM 114M CARRON P 

~C CAP 110 PF DIPpED MICA P 

PC IC 745112 TTL OU~L J-K N,.T P 

PC IC 74123 103 TTL 2 RETGR ~VM P 

PC tc 7400 TTL nUAD 2-1N NANn P 

PC RES CERM v~n ZUK OHM lUP 3/4W P 

---
u,,""_ I --. 

I _ ..... 

--- --- ., .... _--

_.... '-i ---

--- --- .,11 .. ---
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BUtLD ARC 214 ASSEMBLY PARTS LIST - I -,- ,CD. IW. -I - I-I Sf._ 

0960 I ~~"4'214. :.31 A I 0 I PW ltD ASSY q~E" I s I 7f6L 
,~ ... II I , .. ,- ICII"" - III. , ... - ... -

lu7 IJt 5190IJn9 i-! 1 PC RES VAA 10K OHM P 

loa 01 ':H9M701J ~o\ 1 IIC R!S CER liAR !:il< OH,. lOP 3/4W P 

110 01 510031.1 92 11 1 PC xSTR ZN2~22 HI SPEED NPN SIL P 

111 01 94360Jt'4lJ 2 PC RES 1100 0104"'5 1/411 IP P 

112 01 94360JSZi2 Z PC RES 3480 OHtlS 11
4

" IP P 

113 01 9441)2173 :Z z PC RES FH S.lK OHM 114111 CARBON P 

114 Dl 94 4UZlt:14 l1 2 PC RES FM 2.21C (lHfot 1/4" CAR~ON P 

115 01 943604t'fJ !'J Z PC IoIU 'XO FH l~.OK OHM Ip 1/4" P 

116 01 94402166iIJ 2 PC RES FH 2.7K OHM 1/411 CARPON P 

111 01 9440215813 I PC RES FH 1.2I<ClHH 1I4W CARBON P 

118 01 9440Z15412 1 PC RES FH Sl" OHM 1/4111 CAHRON P 

119 01 944OZ139i J 1 PC RU FM 200 OHM 1/4W CARRON P 

120 01 944Ull61 i7 1 PC RES FM 1.6K nHM 1/411 CARRON P 

121 01 24S~ltl't411 1 PC RU FXO COHP 160 OHMS 1/2~ 5P P 

122 01 94A4~lS4!\' 1 pC CAP FXO CEA .~olUF lap IOODY P 

1Z4 Itl 11;101l!J'Il!) 1 PC "EO IN7524 .11014" ZEN VA 5.6V P 

125 01 9~227i::SllS ~ PC CAP 1300 PF nrpP!n MICA P 

126 01 943S~1:I2~itt Z flC CAP CER 1'.1147 uF TYPE 1 lOP P 

1?7 01 '1~2"!142JiT 1 PC CAP etR lC;r,PF 50Y lOP P 

129 01 94C'401ti!1;1 1 "C CAP etR Ita PF' SOY P 

130 01 9'\ JSf,3;'~ i 1 2 PC (NDUCTOR \ (' I'H P 

. 
mIYV'I Awe 214 ASSEMBLY PARTS LIST 

IW I -,- ,cal_·j_1 - l_ 
a_ 

u8t-0 T cto 44"1.. 54 1.3'1 A I 0 I PII SO ASSY 91iF.D I s I "RSl.. 
,~ .. II , ... - 'CII-f - 111M ,..~ Me .,. 

131 01 9,.41121-+8 i4 2 PC RES FH 47C OHM 11411 CARBON P 

13Z 01 151u11'10 ~7 1 PC 010 IN75\A 400HW Z~N VR S.IY P 

133 01 S16S!S~\h) l() 1 .,83 FT CASLE RAIl/FRn Z6GA STRU RG 'of 

135 01 015 OZ VARNISH INSUL REO GLPT S 
, 

62949100 D 

_u .. 
-I 

... _ ... 
r .z-2~-J11 I 51 /3<JdQ-4l:/ 

Sf'-U" I --. I ... -
.t.-;J.~-_I r FASOlA I -Z-U~/ -..... _ ... - ". .. .. .. -

~ 

r -.... - ...-... 
I z.-Z~-,:r"" T Of /~.JiiI-..t,£3 

Sf ....... I --. , ....... 
2-24_"1 T FA501A I .,-,; ...... 1 _ ..... ...... - SIll ... .. -
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NJIE5: 
& AflllY ASS( tn.Rf.V LEVEl.lOC COOE, NIl 

DATE COC£ IN N£A stlM'N. MARK PER COO 
SEE 10121508; CHARtCfER liEGHT .12 
(12 PT) Ca..DR YwHITE. 

2. fINO tu.«RS.El£t.£NT 10000IfERS, AtI) 
REfEREta DESIGNATIONS ME roo 

GnnIOIcI AIIClITIONI BUlt 
...... Uk' I IlEFERNCE otU' AND 00 NOr AI'I'EAR OH 

1& MOIINT IU~15mR'S .SOOINCH Off SOI.flO._' 
TUBING 1/14 e, .75 /tiClt eN [J\0i '-£N). 

(j 
.... __ . 

& APPl.~ fIN S~ BETWEEti LOMH.JNENT :-IUt. 
Of BOARD ~ Ll 1Ll..l"3. l4 TO t<CCf' ':)"r"TO~4~~. 
APPlV fIN 83 TO r ... 'OTRlIOINu TAG":::. (2.) (.N 

FIN 8(';' UN SOLVER SIDE ~ K.B IL '-.AU:'). 

& HE~15T(jR5 TO 6E Itt!lTALlED WIT ... 
PROTRII51()N TOWARD T.-f 8C~~P" 

& MOUNT OIO()E~ • 300 MIN .5uO MM oFf 
p.e eOAAD. 

IA eftU> IIfl\T SIN!< FIN ~TAAI6"T TO KEEP 
Ff\)M ::..I-tORTI NC. Til CRro. ( clll f''''' 

Poe. CARD ASSEMBlY. ,}BKD 

," ""\ 
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BUILD ARC 210 ASSEMBLY PARTS LIST I 

I T fiND NO LI PAU HUMI" CD ""I QUANTITY vIM 'All DII(lI'110.. Me YLD 

I 

• 

001 01 9044613~ 9 1 
I 

002 oi 5i94059~ 7 1 
I 

003 01 5194059~ 9 1 
I 

004 01 519181111 9 .: 
I 

005 01 5168110~ 7 .: 
I 

006 01 5100309~ , !: 
I 

007 01 5171400~ C 1 
I 

006 01 9563730~ 7 14 
I 

OOC; oi 9569150~ 6 
I 

010 01 77835261: 7 , 
I 

011 01 19171201: 7 4 
I 

012 0' 1510111~ .l 2 
I 

Ob 01 1516553~ a 4 
I 

014 oi 5171840~ e , 
I 

01§ 01 5100738~ 1 1 
I 

016 01 15163403: 7 1 
I 

017 01 15151400j 7 1 
I 

018 01 5i918616! 7 4 
I 

019 oi 5i918617j 5 1 
I 

020 01 5i91862~ 4 2 

021 oi 245068161 8 ~ 

BUILD ARC 210 
DIV. I ASSIMlll HUMIII : CD J .'v, 1 DWG, I 

0860 I 90446140: 71 al D I 
, fiND NO LI 'All HUMin CD 1M! QUANTITY 

J 

02~1 oi 361807531 0 2 
I 

023' 01 51839147i 9 2 
I 

024 01 95691133i 3 4 
J 

025 oi 9484216~ 0 4 
I 

026 oi 94397161: 4 , 
I 

027 01 9439716~ 2 2 
I 

028 01 51001120: 8 :3 
I 

029 01 9484214~ 8 2 
I 

031 01 2450433~ 6 S 
I 

OJ3 01 9436023~ 7 1 
I 

OJ4 01 2450718~ 6 i: 
I 

035 oi 9559650~ 3 i: 
I 

036 01 9559652q 7 .: 
037 01 65019S1~ 3 E 

I 

OJI! oi 9559651~ 6 1 
I 

~ 039 oi 9440215~ 1 
I 

040 01 9440217~ 4 2 
I 

041 oi 9440214~ 4 2 
I 

042 02 9440216~ 6 1 
I 

2 043 01 94402220i 1 
I 

045 01 94402160: 9 1 

62949100 C 

PC PW 80 98KO PWR SPLY 

PC TRANSFORMER FLYBACK 25KHZ 

F 

F 

F 

PC XSTR 2N5189 NPN SIL 

PC TRANSFORMER FLYBACK 25KHZ 

PC XSTR NPN 400V 8A TO 220 F 

F 

PC XSTR 2N2222 HI SPEED NPN SIL F 

PC XSTR 2N2907 PNP SIL F 

PC DIOIN4004 400PIV SIL 1.lV/H F 

PC RECT. 1NS615 F-R SIL 1 AMP F 

PC POWER DIODE FAST RECOVER F 

PC LIGHT INO F 

PC 010 IN7S3A 400104111 ZEN VR 6.2V F 

PC ISOLATOR OPTICALLY COUPLED F 

PC IC 723C 334 VOLTAGE REGULATOF F 

PC 010 IN4148 10MA MICRO SIL 30~ P 

PC IC LH317 ADJ .V RGLTR TO-220 P 

PC IC UA7900-5 356A NEG V RGLTR P 

PC INDUCTOR 

PC INDUCTOR 

P 

P 

PC CAP ALUM ELECT 300UF 2S0V 15P P 

PC CAP FXD HYL .33UF lOP 100VDC~ ~ 

ASSEMBL Y PARTS LIST 
01 SCIIPTION I MC STATUS 

CD ASSY 98KD PWR SPLY I A REL 
u/lA 'AIT DUelirTlON lAC YLD 

PC CAP FXD MYL .001MFD 600V F 

PC CAP FXO CER .100UF lOP 100VDC P 

PC CAP ELEC 270UF -10.100P 25VDC F 

PC CAP FXD CER .0033UF GMV 1000\1 F 

PC CAP AL: ELECT 560UF OHM 75V F 

PC CAP AL' ELECT 5600UF OHM 12V F 

PC CAP CER F-2 .01UF .80-20P 2S\I F 

PC CAP FXD CER SOOPF 20P lK F 

PC CAP FXD rANT 2.2UF 20P 35VOC~ F 

PC RES FXD FM 2J7 OHM IP 1/4111 F 

PC RES FXD COMP 5600 OHM 5P lW F 

PC RES FXD WW 4.3 OHM lOP 5WATT F 

PC RES FXD Will 600 OHM lOP SWATT P 

PC RES CARB COMP 112111 le3 OHMS F 

PC RES FXD Will 43 OHM lOP SWATT F 

PC RES FM 1.3K OHM 1/4 III CARBON F 

PC RES FM 4.7K OHM 1/4111 CARBON P 

PC RES FH 470 OHM 1/4111 CARBON P 

PC RES FM 2.7K OHM 114111 CAR80N P 

PC RES FM 470K OHM 1/4111 CARBON P 

PC RES FM 1.5K OHM 1/4111 CARBON P 

I 
I 

PlINT DATI I 'AGE I FlU CHANGE NO. 

10-02-80 I 11 00014279 
""TUI DAn I ENG. US ... fiLl DATI 

06-30-80 I FASOIA/B 10-02-80 
ICO. NO. IN ECO. NO. OUT SiN WI IN WI( our 

.1 

• IINT OATI I 'AGE I FlU CHANGl NO • 

lU-UC:-ISU I 1::1 UUU,·"'" 

STATUI DATI I ING. lIS', I fiLl DATI 

06-30-80 I FA501A/S I 10-02-80 
ICO. NO. IN ICO. NO. OUT SIN WI IN WI OUT 

7-49 • 



ASSEMBL Y PARTS LIST I 'liNT DATI I .AG' I "ll CHANGI NO. 

BUILD ARC 210 
/ 

10-02-80 
/ 3/ OOOI.C('1 

~_Am;.~Y4::·::/;1 •• V~ I D:G-f CO 
DISCI,"ION I MC I STATUS STATUS DAn I ING.IUP, FlU DATI 

ASSY 9BKO PWR SPLY I Al REL 06-30-80 I FA501A/B 10-02-80 
r flNDNO II 'AIT HUMin CD 1"1 QUANtiTY UIM 'AIT DUC'IP"ON Nt< nD 1(0. NO. 1M iCD. NO. OUl 'IN WI IN WIOUl 

I I 

046 01 944021101 4 2 PC RES FM 12 OHM 1/4W CARBON P 
I 

041' 01 94360331i 6 1 PC RES FXO FM 2100 OHM IP 1/4W P 
I 

048 01 2450483912 2 PC RES FXO COMP 100 OHM sF» 2WATT P 

049 01 9440217~ 5 1 PC RES FM 6.8K OHM 1/4W CAReON P 
I 

050 01 9440216'T: 4 ~ PC RES FM 3K OHM 1/4W CARBON F 
I 

051 01 5i91884~ 0 c: PC RES VAR CER lK OHM 20P 1I2W F 
I 

052 oi 9440215~ 9 1 PC RES FM 9100HM 1I4W CARBON F 
I 

053 01 9440216~ 8 1 PC RES FM 2.4K OHM 1/4W CARBON F 
I 

054 01 2450014~ 2 1 PC RES FXD COMP 240 OHM 5P 1/2W F 
I 

056 oi 9440218~ 7 1 PC RES FM 10K OHM 1/4W CARBON F 
I 

O!5T 01 51918101i 0 c PC HT/SI< PLSTC SEMI FIGI AN02 F 
I 

OS!! 01 9440217~ 9 1 PC RES FM 9.1K OHM 1/4W CARBON F 
I 

060 01 5io0396~ 1 001 02 PASTE, HEAT XFR CMPO NON-CON[ E 
I 

061 01 10121l0~ 9 
'" 

PC MSCR PAN PHL 4-40X.312STL ZF E 
I 

062 01 1012640~ 0 4 PC WSHR, NO.4 EXTIT LK STL ZP 8 
I 

063 01 1012S103i 1 4 PC NUT, HEX 4-40 MSCR STL zp B 
I 

064 01 1516344313 1 PC IC LM311N VOLT COMP HI nIP P 
I 

065 01 94402122: 9 1 PC RES FM 390HM 1/4W CARBON P 
I 

066 01 94402132i 8 2 Pq RES FM 100 OHM 1/4W CARBON P 
I 

067 01 943601001 5 1 PC RES FXD FM 10 OHM IP 1/411 P 

068 01 lC;1011071 9 1 Pq 010 IN750A 400MW ZEN VR 4.7V P 

.1 

ASSEMBL Y PARTS LIST I 'liNT DATI I 'AG. I PILI CHANG I NO. 

BUILD ARC 210 
/ 

lo-uc:-au 
/ 

4\ 00UI4C''1 

1 DIY. I ASSEMILY NUM'II : CD I .. v- I DWG. I DISCI,PTION I MC STATUS STATUS DATI I ING. lIS'. I ,IU DATI 

10860 1 90446140: 71 8 I 0 I CD ASSY 9BKD PWR SPLY I A REL 06-30-80 I FA501A/B I 10-02-80 
I' fIN.NOI u 'AI' NUMIU CD MI QUANTITY UIM 'AIT DUCII"ION Me TlD leo. NO. IN ECO. NO. OUT 'IN WI( IN WI( OUT 

I 0691 01 
\ 

16006500: 9 REF PC FABRICATION SPECIFICATION 0 
I 

070· 01 94360262i 3 1 PC RES FXO FM 442 OHM IP 1/4W P 
I 

071 oi 5i903001i 9 1 PC RES FXD Will .02 OHM 5P 2WATT P 
I 

072 oi 9569113S: a 2 PC CAP ELEC 470UF -10+100P 2SVOC P 
I 

073 oi 17720519: 2 2 PC RES FXD COMP 0.2MEG .5w 5P F 
I 

075 01 90446138: 1 REF PC SCH DIAG 9BKD PWR SPLY 0 
I 

076 oi 8231190~ 3 2 PC INJECTOR-EJECTOR, NATURAL PCI! F 
I 

077 oi 9353311~ 1 2 PC ROLLPIN, .12SD X .250L STL ZF e 
I 

078 01 24S00131: 8 2 PC RES FXD COMP 47 OHM 5P 112W P 
I 

079 oi 9440214~ J 2 PC RES FM 330 OHM 1/4111 CARBON F 
I 

080 oi 95691S0~ 0 2 PC RECT, IN5416 F-R SIL 3 AMP F 
I 

081 01 5i71960~ 2 2 PC HEAT SINK ELCTRN COMP FAN TOF F 
\ 

FT e 082 01 517974U~ .- 1 TBG INS .059 DIA T/W I 
I 

083 01 94850716 5 OSO OZ SEAL, 3M (4400) : 1427~ 8040 
083 02 62019900 0 050 02 EPOXY, 2-PART 5-MINUTE CLEAR 1427~ 804( 

I I 
084 01 1208150q e 2 PC DIODE POItiER SCHOTTKY F 

I 
085 oi 5183912~ e 1 PC CAP FXD CER iOGOPF lOP 100VOC F 

I 

086 oi 51906601i 3 2 Pq HT SINK, SEMI FIG 3 ALUM aLK P 
I 

087 oi 9559651~ 4 1 PC RES FXO WII 51 OHM lOP 5W P 

088 oi 9484218417 2 Pq CAP FXD CER .02UF +80-20P lK P 
I 

089 oi 24504343! 5 1 PC; CAP FXO TANT 15UF 20P 35VDCIII P 
\ 

• 7-50 62949100 C 
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c/) ~-+-.:'''IMllY HUMin : CD I lEV. I DWG. I DUCl'rT'OH I MC I ITATU. ITATUI DATI I IHG. usr. I FIll DATI 

1 0860 1 CM44614n: 71 BID I CO ASSY 9BKO PWR SPLY I AIREL 06-30-80 I FASOIA/B I 10-02-80 
J HHD NO 11 ,AIT HUMI" CD Ml QUANTITY U/M 'A11 DISClIPTION Me YLD ICO. NO. IN ICO. NO. our SiN WI( IN WI( OU1 

I 

0084 TOTAL LINE-S-

o i 

\ U
-,··· 

o 62949100 C 7-51 • 
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~O~ CARD 
SLOT IN Jl 

rqe:5: 
& APPLY ASS'( Na.. REV LEVEL, LOC COOE, AND 

DATE COCE IN ~ StoNN. MARK PER cee 
SPEC 10121508; CHARterER HEIGHT .12 
(12 Pr) COLOR VvtiITE. 

2. FIND M..M3ERS,EL£MENT I DfNTIFIERS. AND 
REFERaCE DESIGNtmONS ARE F~ 
REFERENCE' OM..Y AND DO NOT APPEAR ON 
FMt 

11 C.ONNEc.TOf? S J 6 ~ 31 ~/N '9, J S FIN 
1 TO BE MOUNTED ON 50LDEl; SIDE 
OF BOAI?D IN AfC'EA SNOWN. 
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c. 
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B!.JILn ARC 230 

0::0 -r~UE:~::U::E: ~! C: I 
lEV. I DWG. I 

BID I CD 
T FIND NO II 'AI' HUMlrl CD MI QUANTITY U/M 

001101 
J 

90446H213 1 PC 
J 

002 01 5194055813 1 PC 
J 

003 01 5194057811 1 PC 
J 

004 01 51906101:4 1 PC 
I 

005 01 71493161: 5 1 PC 
I 

007 01 83465803: 1 1 PC 
007 02 10129640: 8 1 PC 

I 

008 01 61408892: II 1 PC 
I 

009 01 834347114: 9 2 PC 
009 02 1('112964811 2 PC 

I 

010 01 614118891: 2 1 PC 
I 

all 01 61408890: 4 1 PC 
I 

012 01 24501808: 0 25n FT 
I 

016 01 6564221'1: 1 1 PC 
I 

017 01 518632112: 1 1 PC 
I 

018 01 942881)24: 6 6 PC 
I 

019 01 71493091: it 1 PC 
i 
i 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

62949100 

ASSEMBL Y PARTS LIST I 'liNT DATI I 'AGE I flU CHANGE NO. 

I 06-04-80 I 1 1 00014203 
DESCIIPTION I MC STATUS STATUS DATE I ING.IU', I Fill DATI 

ASSY 9BMD BACKPLANE I A REL 07-16-80 I FASOIA 1 07-30-80 
'All DISClIPTION MC YlD ICO. NO. IN ICO. NO. OUT SIN WI( IN WI( OUT 

PW BD 9BMD BACKPLANE P 

CONN, PC BRD EDGE 8PIN UL P 

CONN, PC BRD EDGE 30PIN P 

CONN, 3 PIN PC MTD TIN FIG 1 P 

CHANNEL, EXTRUDED PLASTIC P 

CONN,PLUG FEMALE P H203 8047 
NO DOC CONN PLUG P 14203 8047 

CABLE SIGNAL PLATO FD A 

CONN 25 PIN P H203 8047 
NO DOC CONN PLUG P 14203 8047 

CABLE AC PLATO FD SUBSYSTEM A 

CABLE DC PLATO FD SUBSYSTEM A 

WIRE BUSS 20GA SOLID CU TP W 

CORD, FAN 2it.5IN 2CNDCT FEMAL P 

CONN, BRD EDGE 60 PIN P 

LKG DEVICE, CONN TYP It W/TyPJ P 

PLATE. 1/0 CONNECTOR P 

11017 TOUL LINES 

7-53 
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WIRE LISTS 

No wire lists are contained in this manual. The following wire 
list document numbers are provided for reference purposes if 
needed. 

Document Number 

Preproduction Production 
Title Units Units 

60-Hz AC Entry Panel Wiring 61408888 61409023 . 

50-Hz AC Entry Panel Wiring 61408889 61409024 

DC Cable Wiring (Backpanel) 61408890 61408890 

AC Cable Wiring (Backpanel) 61408891 61408891 

Signal Cable Wiring (Backpane1) 61408892 61408892 

62949100 8-1 
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MANUAL TITLE: 

COMMENT SHEET 

PLATO~ Flexible Disk Subsystem 
Hardware Maintenance Manual 

PUBUCAT10N NO.: 62949100 REVISION: D· 

NAME· _____________________________________ ~---------------------------------

eCMPANY: ______________________________________________________________ ___ 

STREET AOCRESS: ______________________________ _ 

OTY: _______________________ STATE: ____ ~--ZJP eOCE: _____________ _ 

This form is not intended to b. used as an order blank. Control Data C4rporation welcomes your e.,aluation of 
this manual. Pleas. indicate any errors, suggest.d additions or d.letions, or general comments below (please 
include page number ref.rences). 

NO POSTAGe STAMP NECESSARY IF MAIlED IN U.S.A. 
FOC.O ON OOTTlD UNa AHO STU\I 



:)LO FOLD ,-----------.-.. _ .. -------------_._----... _------------

111111 

BUSINESS REPLY MAIL 
FIRST Q.ASS PERMIT NO. 8241 

POSTAGI WIU SI PAID BY 

·CONTROL DATA CORPORATION 
Technical Publications Department 
2401 N ortb Fairview Avenue 
St. Paul, Minnesota 55113 

-----------------------------

MINNEAPOLIS. MINN. 

NO POSTAGE 
NEaSSARY 
"MAIlED 

IN THI' 
UNITS) STATU 

FOLD 

. '-" 
~ .. " \ 

I 

w ,z 
I:: 
Ie) 

. ...." 

\ 

1% ._ 

I£~' 
'. I 11-'-"/ 

:;) 
U 

I 
I 
I 
I 
I , 
I 
I 
I 
J 

c 

Ie" , 
',..., 1,,-
1("") 

la~ 
I I 
I\.. ... 
I 
I 
I 
I 
I 
I 
I 





-'~ 

._ rfEADQUARTERS, P.O. BOX 0, MINNEAPOLIS, MINN. 55440 
__ ~6 OFFICES AND SERVICE CENTERS IN MAJOR CITIES THROUGHOUT THE WORLD 

LITHO IN U.S.A. 

I\.,. 

@:~ 
CONTI\.OL DATA CORPOR<\TION 


