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Preface

This manual provides maintenance information for the
Four-Phase System 6300 Processor and ls inLended for
Four-Phase Customer Engineers trained on ühe System
6300 and TM6000 t{orkstation.

The introductory sectlon of this manual provides a
physical descrlptlon and specifications of the System
6300.

Troubleshooting and corrective maintenance procedures
for the System 6300 are provided to board and module
level. Principles of operation of the System 6300 and
assembly illustratlons with part numbers are also
included in this manual.

The Customer'Engineer should have available the
followlng Fötrr-Phase hardware publications when
responding to a system customer service eal1:

. System 6300 Diagnostic Manual
(87601202)

o System 6300 Technical Manual
( 8760 1 203 )

r System 6300 Inslallation and Userrs Guide
( 87601 I 99 )

o TM6000 Uorkstation Service Manua1imiTt 
--o TM6000 lJorksEation Technical Manual

fstreolTiT-
These manuals should be referenced when more specific
technical informatlon is requi.red.

15 Junc 19i I
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Preface

Warning,

This equipment generates, uses, and can radiate rildic,
frequency energy and if not insüalled and used as
described in the applicable insballation manualsr ßä!'
interfere wibh radio communicatlons. It has been
tested and found to comply with the limits for a (:lasis
A computing devlce pursuant to Subpart J of Part 15 of
FCC Rules, which are designed to provide reasonab.Le
proteetion against such interference when operate,l in a
commercj-al environment. Operation of t,his equipmr:lnt in
a residential area is likely to cause interferenc': irr
which case the user at his own expense will be re,luired
to take whatever measures may be requJ.red to correct
the interference.

Restricted Rlghts Legend

Use, duplication, or disclosure by the Government is
subject to restrictions as seL forth in paragraph (b)
(3) (B) of the Rights in Technical Data and Computer
Software clau§6 in DAR 7-104.9 (a).

Motorola, fnc.
10700 North De Anza Boulevard
Cupertino, Ca).ifornia 95014

11 15 June 1984
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Section 1 - fntroduction

The System 6300 Processor is a mlnicompuüer using ühe
CTIX operating system. Uith the maximum available
storage, the computer includes 2M byte memory, a
40M byte flxed disc drive, and a 655K byte floppy disc
drive. As a system host, the System 6300 can support
a cluster of eight TM6000 workstations through the RS-
422 porL; one lineprinter through the lineprinter
interface; and a letter quallty printer and modem
through the RS-232-C A and B ports. The Customer
Engineer should be familiar wlth the features of the
System 6300; however, an overview is provided in this
section.

SYSTEM 6300 FEATURES

The System'6300 consists of the following features:

. Slngleboard computer: the main processor
houses the MotoroLa 680'10 CPU, 1/2Yi byte
memory, and disc and communications
input/output.

o MC68010 CPU operatlng aü 10 MHz wiLh no wait
states.

. Virtual address space of 4M bytes.

Base memory of 1/211 bytes, expandable to
2M byte by adding one to three 1/214 byLe
memory expansion boards.

Mass storage provided by a fixed disc of
selected capacity ( 10M byt,e to 40M byte)
a floppy disc drive.

Two RS-232-C ports (A and B) and one RS-422
port.

Multiuser demand-paged virtual memory CTIX
operaLing system.

Parallel printer port.

user
and

1-1
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Sectlon 1

Introductton

PHYSICAL DESCE]PTION

The System 6300 consists of a single enlosure hav:Lng
the following reguirements:

. One main processor and zero to three mernorl,
expanston boards.

. Meta1 structure to support the main proces$or
and memory expansion boards (when applicab.Le)
in the enelosure.

o One fixed disc drive and one floppy disc
drive.

. Power supply module.

o Cabling between the power supply module an,l
the boards and drives. Cabling between the
drives and the main processor.

r Expaäsion boards connected through zerc,
insertion force (ZIF) connectors.

The maln processor is 15 inches by '18 inches. Tlre
expansion boards are 6 inches by 15 inches. All logic
boards are four layers deep with complete uninterrupted
grrrund planes.

Fi,gure 1-1 shows the rear of the System 6300 Processor
enelosure. The five status indicator lights are at the
rear of the cabi.net in the upper right-hand corner.
The onloff switch and power plug is below and to the
left, of bhe indicator lights. The RESET switch :ls r
farLher down and to the right, and lhe port inpul;,/
ouLput connectors are above the BESET switch.

1-2 15 Jurre 1984
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Sectlon 1

Introduction

The main processor mounts on the swing-down side of the
enclosure. The memory expansion boards attach to lhe
main processor by the metal structure and zero
insertion force (ZIF) connectors.

The fixed disc drive mounts vertically at the lower
front of the system cabinet. If the system uses the
floppy disc drive, the drive mounts vertically at the
top front of the cabinet. (Ttrat is, the ftoppy disc
drive opening is aligned vertically at the front of the
cabinet. ) If the system uses the removable-cartridge
disc drive, the drive also mounts at the front of the
cabinet, but horizontally.

ON/OFF

INO'CATOR

LIGHTS

R$-422

LINE
PRINTER

RS-232-C
PORT B

RS-232-C
PORT A

RESET

BUTTON

Atlaa^

Figure 1-1. System 6300 Rear Panel

1-3
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FigrLlv's 1-2 shows the interior
enclcrsur€. This illustration
with a floPPY disc drive.

of the System 6100
shows the SYstem 6300

Section 1

Introdu ction

A38474

POWER SUPPLY

EXPANSION BOARDS

MAINFRAME
PROCESSOR

BOARD

Figure 1-2. Interior of System 6300

1-4 15 June 1984
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Sectlon 1

Introduction

SYSTEM 6300 SPECIFICATIONS

Table 1-1 lists the specifications for the System 6300:

Table 1-1. System 6300 Speclficabions

Electrical Characterisüics

The input power requirements are:

Nominal Voltage Range Freguency Range

115V 85-130V RMS, 2.6 Anps
230V 180-260V RMS, 1.1 Amps

The ac loads specified above represent the loads
the line by a fuJ-Iy configured system.

47 to 440 Hertz
47 to 440 Hertz

presented to

Environmental Characteristics

Ambient Temperature

Operating:

Non-operating:

50 degrees F
degrees F (40

-40 degrees F
degrees F ( 60

(10 degrees C) to 104
degrees C)

(-40 degrees C) to 140
dgrees C)

15 June ,r:u

Physical Characteristics

Heightz 22.5 inches (57.15 cm)
t{idth: T.O inches (17.78 cm), 10.0 inches (25.40 cm)

including base
Depthz 23.0 inches (58.42 cm), (excluding 2 inch rear standoff)
l{eight: 60 pounds (27.22 kilograms)

Relative Humidity

Operaling:
Non-operating:

51 Eo

5fi Lo
RH, noncondensing
RH, noncondensing

Altitude Limitations

Operati.ng: Sea Level to 10,000 feet
Non-operating: Sea Level to 30,000 feeL

Operating: 5g
Non-operating: 15g

o*._,
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Sectlc,n 1

Introduction

SAFETY SPECIFICATIONS

The System 6300 meets or exceeds the following
requirements:

UL 478 (EDP) and 114 (Office Equipment)
CSÄ. '154 (EDP) and 1q3 (Office Equipment)
FCC Fart 15, Subpart J, Class A

VDE 0730 Parts I and II
BSI ES 3861 Parbs I, II, and III
ESD: 5r000 volts - no observable effect
15,000 volLs - no operator perceived errors
25r000 volts - no permanent damage

t-0 15 Jurre 1984



Section 2 - Troubleshoobing

This section provldes information to help in locatlng
System 6300 problems. The System 6100 troubleshooting
flowchart sltows the steps required for locating a
defective processor or expanston board, dise drive,
pobrer supply module, or cable assembly. Refer Lo
Section J for procedures on replaeing these devices.

The status indicaüor llghts (liSht emitbing diodes) on
the rear of the system are also described. The status
indicator llghts display boot program progress codes
and failure codes.

SYSTEI.I 6300 TROUBLESIIOOTING FLO}ICHART

The System 6300 troubleshooting flowctrart, Figure 2-1,
shows steps required for troubleshooLing Lhe system and
lncludes suggested corrective action. Follow this
flowchart when troubleshooting the System 6300. As
mentioned, proeedures for replacing defecLive devices
are provided in Section 3 of this manual.

15 June 1984 2-1
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Sectlon 2
Troubleshoofing

REPTACE
fI.OPPY
0 ßtvE

,?-2

Figure 2-1 System 6300 Troubleshooting Flowchart

15 Jun,a 1984



Section 2
Troubleshooting

PROGRAM INDICATOR CODES

The boot program progress and failure codes are
displayed through indlcator lights (light emitting
diodes) at the rear of the System 6300 enclosure. See
Figure 2-2.

RED

YELLOW

GREEN

YELLOUU

REO

8tT

1t
10

PoUTER O{tI

I
8

1

3

2

1

o

There are
numbered
indicator

A3ta9A

Figure 2-2, System 6300 Indicator Lights

five indicator lights mounted vertically and
from 0 to 4 (4 is at the top of the row of
lights ) .

Red 4
Yellow 3
Green 2
YeIIow 1

Red 0

a
o
a
o
a

l5 June 19Bq 2-3



Section 2
Troubleshooting

Table 2-1 lists the various combinaiions o:e the
indicator lighbs and thelr meanings for thra boot
program progress codes. The green indicator (2) in the
center remains on when the System 6300 is ;powered, up.
Table 2-2 lists the failure program codes.

Table 2-1. Indicator Progress Codes

Indicator Light

Meani.ng4 3 1 0

on off off off Recalibrating discs.

on off off on Searching for loader.
Loader searehing for CTIX.

on on off off Loading loader.
Loader loading CTIX.

on off on on Entering loader.

on off on off Searching for a dump arrea.

lon
I

I

I

I

on off on (1) Dumping to floppy.
(2) Entering Ioaded program.
(3) Booting from f1op5ry.

on on on off (1) Dumplng to cartriclge.
(2) Booting from eartridge"
(3) l{rile memory tesL.

on on on on (1) Dumping to fixed disc.
(2) Booting from flxed disc.
(3) Address tesL occurring.
(4) Initial reset before executJLng

Boot routine.

off off off off InitiaLize timers and save status.

off orr off off Debugger wait,ing for r:onnect;ion
during down 1oad.

on of'f off off Debugger doing download.

2-4 15 Junie 1984



-\
i

Section 2
Troubleshooling

Table 2-2. fndicator Failure Codes

fndicator Light

4 3 1 0 Meaning and Correctlve Action

off off off off No problem.

off off off on FAIL1. Canrt recall any disc.

a. Replace the main
processor.

b. Replaee the power supply
module.

off on off on FAIL3. Can rt find loader. (ttre
Boot continues to search for a
loader when FAILI is aetive.)

Replace the software operating
sysLem of the floppy and fixed disc
drives.

off on on off FAIL6. l,lrite memory test faiI.

Replace the main processor.

off on on on FAIL7. Address memory test faiI.

Replace the main processor and
memory expansion boards. See the
System 6300 troubleshooting
flowcharL (Figure 2-1).

15 June 1984
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lection 3 - Corrective Maig9enance

This section describes the procedures for replacing
the System 6300 processor and expansion boards, disc
drives, and power supply module. Before opening the
System 6300 cabineb for mainLenance, be sure the ae
power cord is unplugged from the ae power source.

oPENING THE SYSTEM 6300 CABINET

Open the System 6300 cabinet by performing the
following procedure:

'1. Facing the front of the cabinet, allow about
three feet on Ehe left side for the cabinet
side panel to open.

2. Place a small rod shaped tool such as a

screwdriver into one of Lhe two sma1l
openings on the top of the cabinet. Insert
the tool about 1/2 inch into the opening and
push down approximately 1/4 inch after
contacting the lever lock. (This unlocks one
of the bwo lever locks.)

3. l{hi1e rnainLaining the
the tool, force aparl
Lhe cabinet enough to
1 /2 inch) .

Repeat steps 2 and 3
1ever.

donnward pressure on
bhe unlocked half of
unlock the lever ( about

Lo unlock the other4.

5. Slowly lower Ehe cabinet side panel until it
is perpendicular to the system. See Figure 3-
1.

i5 June 19Bq 3-1



Serotion 3

Correetive Maintenance

EXPANSION BOARDS

MAINFRAME
PROCESSOR
BOARD

FIXED
DISC DRI\/E

,A 38 5,04

Figure 3-1. System 6300 Cabinet 0pened

glgq]-ry§._llrE SYSTEM 6300 cABrNEr

To close the System 6-J00 cabinet, 1>erform the
following procedurer

1. Swing the horizontal cab:Lnet si,,Ce panerl
(with processor and expairsion boarrls
attached) up until the lock Iev'ers on
the horizont al portion are touching the
Loeks on [he vertical portion.

2. S1ow1y force the cabinet together,
applying force at both lever lock
points. When the levers snap into ther
locks, the cabinet is closed.

I

?-) 15 June 1984
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Sectlon 3
Correcü1ve Malntenance

REPLACING THE MAI}.I PROCESSOR BOARD

To replace the System 6300 maln processor, perform the
following procedures:

Open the System 6300 cabinet. (See "Openingthe System 6300 Cabinet'r above. )

Remove the expansion boards. See IReplacing
Memory Expansion Boardstr in thls section.

Disconnect the polrer supply cable, connector
A1A1 P2, from the main processor aü board
location J21. See Figure 3-2.

PIOWER SUPPLY FLOPPY
DISC DRIVE

POWER SUPPLY
CABLE
CONNECTOR

8_PH!LLIPS SCREWS
(4 O.tI EACH SIDE}

Figure l-2. Main Processor Board

Disconnec! the three disc drlve ribbon cables
from the main processor (Figure 3-2),

Remove the eight Phillips screrrs that secure
the main processor to the System 6300 cabinet
panel (Figure 3-2).

1.

2.

3.

DISC DRIVE RIBEON
CABLES

FIXED
DISC DRIVE

4.

5.

3-315 June 198q

PROCESSOR
BOARO



Section 3
Corrective Maintenance

l MOUNTING
SCREW

6.

7.

Remove the maln processor.

Install the new maln processor, replace the
eight Phillips head mounting screws, and
connect the cables.

Replace the expansion boards, i:[ any. If a
communications expansion board :ls includerJ in
the system eonfiguratlon, replaee it flrs'b.
The comnunications expansion board should
always be adjacent to the main processor.

8.

REPLACING TTIE FLOPPY DISC DRIVE

To replace the System 6300 floppy disc drive,
the following procedures:

1. Open the System 6300 cabinet. (See
the.System 6300 Cabinetrr above.)

2. Disconnect the ribbon cable marked
from the floppy disc drive printed
board. See Figure l-1.

perform

rrCrpening

41r,2 P2P3
circuib

1 MOUNTING SCREUI'
(TorAL=21

FLOPPY
olsc oRtvH

FI:I(ED
Dlsc DlilvE

A 3at2E

Figure J-1. System 6100 Floppy Disc Drive

(

3-4 15 June 1984



Sectlon 3
Corrective Malntenance

DisconnecL the power supply eable marked A1A3
P3 from the floppy disc drive printed circuit
board (Figure 3-3).

Remove the two Phillips screhrs that secure
the floppy disc drive to the cabinet (Figure
3-3). HoId the floppy disc drive wlth one
hand while removing the last screw.

Slide the floppy disc drive towards the power
supply approximaLeLy 3/4 inches to clear the
cabinet molding and remove the drive.

Install the new floppy drive, replace the two
PhilIips mounting screws, and connect the
cables.

REPLACING THE FIXED DISC DRIVE

To replace. the System 6300 fixed disc drive, perform
the following procedures:

1. Open the System 6300 cabinet. (See ropening
the System 6300 Cabinetr above.)

2. Carefully disconnect the two ribbon cables
marked A1A3 P1 and AlAl P2 from the fixed
drive printed circuit board. See Figure 3-4.

FLOPPY
DISC DRlVE

FIXED
DISC DRIVE
MOUNTING SCREW

A 3a5 38

3.

4.

5.

6.

15 June 1984

Figure l-4. System 6300 Fixed Disc Drive
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Secticrn 3
Corrective Maintenance

INOICATOR LIGHT
MOLDING

2 SCREWS SECURE
POWER SUPPLY

POWEB SUPPLY CABLES
FOR MAIN PROCESSOR
AND DISC DRIVES

Disconnect the power supply cab1e, A1A3 P3'
from the printed circuit board (Figure 3-4)'

Remove the Phillips mounting screrw loca'red on

top of the fixed disc drive (Figurre 3-a).

Remove the fixed disc drive.

Install the new fixed disc drive, replaee
the Phillips mounting screw, and eonnecb the
cabLes.

tr

6.

3.

4.

1.

2.

REPLACING THE POWER SUPPLY MODULE

To replace the System 6300 power supply, pelrform l-he

following procedures:

Open the System 630Ct cabinef . (Ilee "Op'ening
the System 6300 Cabinet" above.)

Disconnect lhe pob,er supply cabl<l for the
main processor, A1A4 P2B, and disc drives,
A1A1 P3, Iocated underneaih the povrer supp-Ly

enclosure. See Figure 3-5.

POWER SUPPLY

FIXI;D
DIS{: DRIVE

A385,48

System 6300 Power Suppl:f ModuIe

3-6

Figure 3-5.

15 June 19i34
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3.

4.

correcriv" ,.iil:ill.:

Remove the two phillips mountlng screhrssecuring the power suppJ.y module üo thesystem 6300 cabiner ri.ieu";-i-;). Hold thepower supply module wlth one hinct whtleremoving the Iast screw.

Sllde the power supply approxima teiry 1/4inch towards rhe fläppy ;i";-;;re in orderto ctear rhe cabin"t'*äiJin; ;;; rhe mainprocessor lndicator lighfs {-ftgr"u 3_5).Also, nolded hooks o, än.-"""i'i"n"r musü befully engaged in mating hores oI tn" powersupply.

Remove the power supply module from thecabinet.

6. Install the new power supply module, replacethe two phillips.mounting 
"ä""r", and connect

,the cabtes marked AlAq päg 
"na 

eiat i:.-------"

5.

ULE COVER

To remove the power supply module cover, perform thefollowing proeedure:

1. Loosen -the two poerer supply cover screwslocated on the "ieht of- tfrä p.rr"" ;;;;i,module. See Figure 3_6.

PowEß SUPPLY
SIOE PANE{.

3-7

POWER SUPPLY
COVER SCREWS

flilIlllilililil

15 June 1984

Figure 3-6. power Supply Module Cover



Secbion 3

Correcbive Mainfenance

Slide the cover oub of bhe power supply
module side panel tc, t,he right approximate:Ly
1/2 inch and remove (Figure 3-6),,

fnsball the power supply moduLe <lover try
sliding it back into t,he power supply side
paneJ- and tighben the cover screws.

REPLACING MEYIORY EXPANSION BOARDS

The System 6300 supports from one to three memory
expransion (ME) boards and one communications expansir)n
boar'C. When installing or removing expans:Lon boards,
be aware of the following:

o Expansion boards require no cabl:Lng; zero
inserlion force (ZIF) connectors on each
board connect the boards to each other and to
the main processor. The ZIF connector pins
musL.-be clean and straight.

o Expansion boards stack on top of the main
processor and are supported by a threaded-
stud metal strucLure that contains six rods.
Nuts are screwed down onto the sEuds securing
the boards.

r If the optional communications expansic,n
board is installed, it musL be installerd
closest 1;o Lhe main processor, underneerth any
memory expansion boards.

Memory Expan4on Requj.rements

Talcle 3-1 lists the number cf memory expansion (IlE)
boards needed for each system memory eonfiguratic»n.

'Iab1e 3-1. Memory Expansion Requirements

Additional Boards

No ME boards
One ME board
Two ME boards
Three ME boards

2.

3.

System Memory

.5M byte
1 .0M byfe
1.514 byte
2.0t4 byte

3-8 15 Junr: 1984



Section 3
Corrective Maintenance

Expansion Board Jumpers

The 1/214 byle base memory of the System 6300 is
expandable to 2M byte by adding one to three 1/2t4 bybe
memory expansion boards. Two jumpers are used on each
memory expansion board Lo configure the memory address
range for lhat board. The Location of the two jumpers
on the expansion boards is MA19 and MA20. See Figure l-
7. (0n certain vendor expansion boards MA'l9 is
identified as E1 and MA20 is identified as E2. )

Figure 3-7. Memory Expansion Board Jumper Location

Table 3-2 lists the jumper settings for the address
range for each physical memory board location. All
boards must be strapped leaving no rrholestr or [gapsrr in
memory. Note the jumper positions in Figure 3-7.

Table 3-2. Address Range Jumpers

MAIN PROCESSOR BOARD

MAIN PROCESSOR BOARO

uu
uI
[[

I
(1C L@AT1oNSl

JUMPER LOCA

MEMORY EXPANSION BOARO

il:
äT:

Physical Location Addressing Range
MA 19
(E-1)

MA2O
( E-2)

ttain Processor Board
First expansion board
Second expansion board
Third .-.xpansion board

$000000 - o7FFFE
$080oo0 - oFFFFE
$100000 - 17FFFE
$lBOOOO - 1FFFFE

off
on
off
on

off
off
on
on

15 June 198li 3-9
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Section 3

Corrective Maintenance

Aridins an ExPansion Board

To ildd a memory expansion board, perform the foll,:rwing
procedures:

1. Open the ZIF connector on the expansion board
by pulling the plastic ZIF actuator lever
away from the board as far as the lever will
go (approximately 1/2 inch). See Figure 3-'8'

2. Center the expansion board over the threaded-
stud metal structure and slide th'e board dc'wn

untit it lies flush with the board undernea'th
it; make sure the ZIF connectors line up'

NOTE

Use care when securing the delicate ZIF
connectors. Force can cause damage.

Install and finger-tighten the si.x nuts thett
securä the board.

4. To close the ZIF contacts, s1owIy push bhe

plastic ZIF lever towards the expanslon
board, keePing the lever exactlY
perpendicular to Lhe side of the board
(Figure 3-8).

EXPANSION BOARD

ZIF CONNECTOR

3.

a

IN/OUT
PERPENDICULAR
TO BOARD

99::.

Figure 3-8. Expansion Board ZIF Connector

NOTE

Do not force the lever
wiII cause irreParable
board and connector.

a1- an angle ; llris
damage to the

---

3- 10
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5. l{hen the end of the ZIF lever is flush wlth
the board, the ZIF contacts are then closed,
and the board is installed.

Removing an Expansion Board

The Sysbem 6300 expansion boards can be removed one at
a time or as one stack frqn the main proeessor. To
remove an expansion board, perform the following
proc ed ure :

1. PuII the expansion board ZIF actuator lever
out frqn the board ( Figure 3-8) until the
lever will not puII furLher (approximately
1/2 lnch).

2. Loosen and remove the six nuts thaL secure
tfie board to the threaded-stud metal
strucLure.

3. Slorly remove the board by li.fting it away
frcrn the melal structure.

q. Replace and hand tighten the six nuts.

5. Close the System 6300 cabinet. (See rrClosing
the System 6300 Cabinetn above.)

REPLACING FLOPPY AND FIXED DISC DRIVE RIBBON CABLES

To replace the floppy and fixed dise drive ribbon
cablesr p€rform the following procedures:

1. Open the System 6300 cabinet. (See ttQpening
the System 6300 Cabinetrr above.)

2. Remove the power supply. See trReplaclng the
Power Supply }bdulerr in thls section.

3. Disconnect the ribbon cables at both floppy
( A1A2 Pl) and f ixed ( A1A3 P'l and A1A3 P2)
drives.

4. Disconnect the power supply cabIe, A1A3 P3,
frqn the fixed disc drive printed clrcuit
board.

15 June 1984 3-1 1
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MAIN PROCESSOR
BOARD R'BBON
CABLE CONNECTOR

5. Remove the rlbbon cable trough cover that
secures the ribbon cable to the r:abineb
wa1I. Figure l-g shows the loca1;ion of' thr:
cable trough cover ln the System 6300 <rabir:et,,

ßr880il cAEtE
TROUGH COVER

A3851tA

Figure 3-9. Ribbon Cable Trough Cover

Disconnect the ribbon cables frc,m the mairr
processor connector locking tabs, on the ma,in
processor connectors and slide t,he ribbon
cable out. See Figure 3-10.

RIBBON CABLE

CONNIECTOR
LOCKING TABS

A 3$t9A

r*

6.

Figure :.1- 10. Main Processor Board Ribbon Cable Connec,tor

3-12
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B.

Remove the
cabinet.

Replace the
supply, and
supply.

,,,,..-:i*#;l+r*äMffi.F
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ribbon cables from t,he System 6300

ribbon cable trough cover, power
connect cables for the power

PO}JER SUPPLY VOLTAGE ADJUSTMENT

The power supply voltages are checked at the power
cable connector on the main processor. See Figure 3-11.

POWER SUPPLY
CABLE

Figure 3-1'l . Power Voltage Check Location

POWER SUPPLY

VOLTAGE CHECK
LOCATION

.15 June 1 984 3-13
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Checking Voltages

To check the voltages, perform the following
procedures:

1. P1ace the ground lead of the voltmeter to
the ground position on the main proces:3orrs
power connector, J21 , pln 9. Sere

Figure 3-12.

-12V

+l2V

GROUND

A31 63A

Figure 3-12. Power Connector Voltage Check Points

2. With the ground Lead connected 'l:o ground,
pin 9, place the positive lead llrom Lhe
voltmeter to eheck +5V, pin 7, on the pow()r
connector (Figure 3-12).

3. To check +12Y, p)-ace Lhe positi're lead f'rom
the voltmeter to +12V, pin 8, on the powel"
connector (Figure 3-12).

4. Repeat step I for -12V, pin 2 (Figure 3-1:2).

MAIN PROCESSO''OO"O "'

MAIN PROCESSOR BOABO

(OPTIONAL EXPANSION
BOARD LOCATION}

3- 14 15 June 1'r84



I Adjusting +5 Volts

Adjust the +5V pot
reading is within
voIts.

Replace the power
reading is out of

Secbion 3
Corrective Maintenance

until the voltmeter
the tolerance of 4.9 to 5.1

supply module if the +5V
the specification tolerance.

TO AC
RECEPTACLE

The only adjustable power supply voltage is the +5V
potentiometer. To adjust ihe +5V, perform the
following procedure:

'1. Remove the power supply module cover. See
frReplacing the Power Supply Module Coverr in
this seetion.

2. Locate the +5V adjustable potentiometer. See
Figure 3-13.

NOTE

Be careful not to Louch the power wire
harness that connects the ac source to the
power supply module since power is apptied to
check voltages. See Figure 3-13.

TO
Dr§c
DBIVES

+5V
ADJUSTMENT
POT

Figure 3-13. Adjustment for +5V

A 3864A

3.

4.

OOB
o
o
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Section 4 - Principles of Operatlon

This section describes the basic functions of the
microprocessor operations within the System 6300. See
Table 4-1. A detailed functional description is
discussed in the System 6300 Technical Manual. The
System 6100 is ma :

r System Control
o Processor Control
o Memory Control
o fnput/output
o Interrupt Control

Table 4-1. System 6300 Functions

': .,

System Function Function Elements

System Contrö1 System cloeks
Bus control
System reset
Stalus indicator lights

Processor Control CPU

CPU State Machine
Bootstrap ROM

Processor buffers
Address decode logic
System 6300 processor registers

Memory Control Map logie
Memory access control
Onboard and expansion RAM memory
Parity logic
Refresh logic
Memory error control

Input /output Disc Control
Fast Communications (RS-422) Port
Slow Communications (RS-232-C) Porf
Printer port
External port (optional Ethernet
expans ion )

InLerrupt Control Interrupt ConLroller
Interrupt Contro] PAL
Interrupt Acknowledge PAL

I5 June 198r1 4-1
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Prlnciples of Operatlon

SYSTEM CONTROL

The system control dlrects and monitors overall system
activity. It generates the system clocks, controls bus
arbitration, performs system reset, and, under the
operating system, sets or resets the system status
indicators.

When under the operating system mode, the CPU controls
system activity lncluding DMA set up, processor
register read/writes, map register accessing, and
memory page allocation.

System Clocks

The System 6300 has two system clocks, PCLK and PCLK
inverted, and two local clocks, 20 l4Bz and 20 MHz

inverted. The clocks trlgger all synchronous local
activibiis. The clock circuitry contains several
addiLional clocks, for specific hardware, generated
by the 20 ltltlz elock.

Bus Control

The bus control contains Lwo elements:

o Bus arbiter
o Miscellaneous conLrol programmable array

Iogic (PAL)

The bus arbiter directs local system activity by
receiving bus requests from the CPU and input/oubput
elements. The local system consists of elements on the
main processor and memory expansion boards' The bus
arbiber also grants bus control according bo the
following priority scheme:

1 . External porb (optional )
2. Disc control
3. RS-422 fast communications port
q. Refresh control
5. CPU

The CPU requests bus control to perform memory accesses
or register read/writes. The refresh control requests
bus control lo refresh the dynamic memory. AII lhe
other elements request bus control for DMA transfers.

.l
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The bus arblter allows continuous local transfers tr>
oocur with no wait time between transfersi if' at tlhe
end of a local Lransfer, another request :[s pendlng,
the arbiter immediately sends a new bus grrant and the
next transfer begins, No input/output deuice performs
tr.lo successive transfers, however, becaus,e of recovery
time builL into the request/grant protoco.I.

The miscellaneous eontrol PAL direets cerLain perrts of
memory accesses such as pariby and byte select,

System Bese-t

There are three ways bo reset bhe System 6300 herrdware,
irrcluding CPU: by software (through the reset cr:rmmand),
by hardware (through fhe RESET switch), or by a power-
ol,l .

PROCESSOR CONTROL . :

The processor control centers around the 32-bit
Motorola MC68010 CPU and includes the processor
registers, CPU state machine, processor buffers,,
process address decode, and status indicator lighfs.

CPU

The HC6B010 performs seven basic system cycles:

o CPU fast cycle and slow cycle read
r CPU fast cycle and slow cycle write
e CPU read-modify-write (test and set)
o CPU space (slow cycle interrupt acknoruled,ge)
r Bus error
. Halt
o Reset

Fast cycle transfers are CPU accesses to either menlory,
the processor registers, or the map registers. Fast
cycle transfers las! 400 nanoseconds. (Fast cy,:1e
transfers also include DMA transfers, bet,ween eftherr
the disc control or fast corununications prort an,:l
memory, and the refresh cyele. )

4-4 15 June 1984
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Slow cycle transfers are CPU accesses to either the
timers, the input/output device registers, or ROH.

Slow cycle transfers, lasllng 1000 nanoseconds, t,ake
longer because of the slower response tlme of the
addressed device. The CPU lnterrupt-acknowledge cycle
is a special type slow cycle transfer.

From the CPUrs vfewpoint, fast and slow cycle transfers
are identical, except that the CPU enbers wait states
during slow cycle transfers while it waits for an
acknowledge signal. I{hen doing the read-modify-write
cycle, after the read portion, the CPU performs wait
states to alIow any pending DMA requests to proceed.
The CPU does the write portion when the system is ldle.

CPU State Machine

The CPU state machine is a state sequencer conslsting
of a single PAL. During CPU read/wribes' Lhe machine
synchronizes the CPU to the bus arbiter' memory
control, and interrupt control.

Processor Buffers

Two sets of buffers, the P-address buffers and P-data
buffers, route the processor address and processor data
buses to the logical address and logical data buses
(the local sysLem buses).

Boolstrap ROM

Upon a system power-up or reset, the CPU automatieally
addresses ROH (through the ROH enable bit in the
general control register ). A booüstrap routine directs
the CPU to initialize the System 6300 and read in the
operating system from the disc.

4-5
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Processor Reigisters

Th,= MC680 10 processor has five control and statul:
registers:

o General control register
r General status register
o Clear sLatus register
o Bus status register
o System reset register

These regisLers are described in the Systerm 6100.
Technical Manual.

Processor Address Decode

The processor address decode include four programmable
array Iogics (PAL):

o Devi'ce selecL PAL
o Processor register-address decode PAL
o Two input/output device register-address

decode PALs

Durring CPU read/write transfers, the deviee selecL PAL
decodes the processor address. The PAL outputs a
select signal to the element the CPU is addressing :rnd,
if' necessary, enables Lhe processor buffers. If' thr:
CPU accesses a processor or input/output tlevice
re'gister, the device select. PAL enables the appJ.icalrle
address decode PAL, and t,he PAL asserts the register :. 'r
reraC,/write signal (s ).

Status IndicaLor Lights

There are five status indicator lights, v:Lsible from
the back of the System 6300 cabinet,. Fou:r^ lights are
asisociated with bits in the general contrrll register.
The operating syslem turns these on and off. The obher
Ii.ght, (green indicator i.n lhe center of bhe five
Ij-ghts) indicates that Lhe System 6300 is powered-up.
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"\-::;. i MEMORY CONTROL

Map Lotic

Memory control contains six main elements:

o Map logic
o Memory aceess control
o Base (onboard) and expansion RAll memory
r Parity logic
r Refresh logic
o Memory error control

The system virtual address space is 24 bits long. The
virtual memory space (4M byte) comprises one quarter to
the total system space. AII register or memory
accesses must be even byte aligned. The hardware sees
onJ-y bits 23 through 1; bit 0 is dropped because it is
always

After the Sfstem control determines lhat memory is
being addressed (virtual address bits 23 through 22
equal 00), the memory control receives the lower 21
virtual address bits through the logical address bus.
The upper ten bits (bits 21 through 12) address the map
logic to select a page. The maps output a 9-bit
logical mapped address, LMA 20 through 12, and, with
the lower 11 bits of the virtual address (bits .11

through-1), forms the complete physical memory address.

Each user can address the maps using the full 4M byte
of virLual memory address space. When a user 1oads a
process into the computer, the supervisor sets up the
map registers for that process, assigning the proeess
an unused place in memory. As users input more and
more inforrnati.on, the supervisor sends information
back Lo the disc, remembering where (disc, track, and
sector ) it has sent the information and to where it
be lon gs .

15 June 1984 4-7
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During each memory accessr the map logic updates a
table, caI1ed the page map table, to indicate the
result of the access. The table records t;he staLus for
each page, as follows:

. Not presenb (no memory available at Lhat
address ) .

o Present but not accessed (memory avallablr:,
but it has not been accessed yeL).

. Accessed bub not writben t,o (mernory availiable
that has been read, but not wri'bten).

. Hrttten (memory available that has been
written to and must be sent back to thre disc
before being overwritten).

Memory Access Control . i

Tli:e memory acöäss control, Eriggered by the bus
control, outputs timing and control signals to t;he
rest of the memory control. This element inclurles a
d,eIay timer ( also used in CPUlreglster accesses )t and
address decoders and mult,iplexers.

Main Memory

Mai.n memory is sectioned off into pages t{096 byLes
long. The lower ten biLs of bhe logical address (trit 0
is dropped) select the word on the page. The m::in
processor (and each memory expansion board) contairrs ."
128 pages, or 512K bytes. The page addr€rss is r;he 9-
bit latched map address, from the map logic. The upper
bwo bits of the latched map address selec:t the l:oard t,o
be accessed; the fower seven select the page on ther
board.

Pariiy Circu it

During memory writes, the parity circuit generates
parlfy on the write data, and the memory access corrtrol
writes the parity into the pariLy RAM whr:n ii wnitr:s
the data into the rnemory RAM. During memory reads, the
parity circuit checks the parity of the «lata and
generates a parify error signal lf it is incorrect. If
the operabing system has not masked out 1;he error, the
error generates a nonmaskable CPU interrupt.
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Refresh Control

The refresh control contalns the refresh reguest and
refresh memory address generabors. The control
refreshes a row of memory every 13 microseconds;
therefore refreshlng all of memory (lncluding
expansion) every 1.65 milliseconds (for RAMs that
refresh 256 rows) or J.3 milliseconds (for RAMs thaü
refresh 128 rows).

The memory error control responds üo lnvalid memory
accesses (user attempts to wrlte Lo a write-protected
or operating system location) or errors during an
aecess (parity or nonexistent memory address) by
sending a bus error signal to the CPU or generating a
nonmaskable interrupt request to the interrupt
control. (Nonmaskable interrupts occur without bus
errors, and bus errors occur wlthout nonmaskable
interrupts. )

INPUT/OUTPUT DEVICES

The input/output devices include disc control, fast and
slow communications ports, and lineprlnter interface.

Disc Control

The disc control contains bhree elemenLs:

r Disc DMA controller
. Dise Bus interface unit
r Fixed disc and floppy dtsc contollers

Figure 4-2 shows a block diagram of the dlsc control in
conneetion with the CPU, the bus arbiter, and memory
control.

15 June 19Btl ,l-9
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DISC DMA CONTROLLER

The disc DMA controller stores and updabes the memory
address and word count during eaeh disc DHA transfer
and te}ls the disc bus interface unit when the DMA oper-
ation is finished. The controller consists of the wisc
DHA control programmable array logic (pAL), the disc
DMA word count and word address registers, and disc
terminal count flip/f1op.

The DMA control PAL conbrols CpU accesses to the word
count and word address registers and updates bhe regis-
ters after each disc,/memory lransfer. After the disc
control transfers the last word to or from memory, the
word count register generates a terminal count signal
setting the terminaL count flip/flop. The flip,/flop
alerts the interface unit to the end of operation
status.

DISC BUS INTERFACE UNIT

The disc bus lnterface unit is the interface between
the disc controllers and the CPU and memory control.
It has four primary functions:

o To provide an input/output data path between
the controllerst I/O registers and the CPU.

o To provide a DMA dala path between the
controllers t data registers and memory.

o To service DMA requests by the controllers
during DMA operations.

o To mask out pending interrupts from a
disabled controller.

The disc bus interface unit includes the following:

r Disc control register
o Disc controller interface PAL
o Disc word/byte control

Refer to the System 6300 Technical Manual for details
on the disc bus interface unit.

)
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DISC CONTROI,LERS

Ttre disc controllers control bhe interface to the disc
drives, including drive and command selecb, addressing,
serial input/oulput, timing, and other drive related
functions. The controllers also generate CPU inter-
rupts and interface to the disc bus interface un,it for
byte transfers. There is a fixed disc controllerr and a
floppy disc controller.

OnIy one major difference exists between bhe dis;c
controllers (concerning the local system): the :fixed
disc controller is a bus master device and the f'loppy
d:Lsc controller is a bus slave device.

Fixed Disc Controller

After the disc bus inberface unit enables the fi.xed
disc controller for a disc read/wribe operabion,, the
controller serids data requests to the inberface unit
shortly befoie ib eibher sends a byte of data (DMA disc
read) or latches the disc daüa bus contents (DMh disc
read). l{ithout waiting for an acknowledge, afterr
roughly 400 nanoseconds the controller either asisumes
the interface unit has latched the read byte or itself
latches the write byte.

In both cases, the fixed disc controller removes the
data request without prompting. The disc bus interface
unit is lherefore, in effect, the bus slave and the
fixed disc controller the bus master. If the di.sc bus
interface unit is not ready for lhe transfer whr:rn the
fixed disc controller requests it, an overflow <»r under-
run error occurs.

Floppy Disc Controller

Aft,er the disc bus interface unit enables the f ).oppy
disc controller for a disc read/urite operation,, the
crsntroller does nothing in the locaL system unti. l it
receives a chip-select from lhe interfaee unit. Then,
when i! is ready to read/write data, the control,.ler
reLurns a data request. The disc bus interface unit
t,hern returns a read enable or write enable, lhaL causes
the floppy disc controller to output the read byte (DMA
disic read) or open i.ts input latches (DMA disc,rrrite).

ii*i
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The disc bus interface unit removes the enable, then
removes the chip select. The negated enabre causes the
floppy disc conlroller to either disable its dise data
bus drivers or latch the write data.

In both cases the floppy disc controller waits for a
prompt from the disc bus interface unit, returns an
acknowledge (data request), prepares to read/writ,e the
data, then does the read/write when the disc bus
inLerface unit telIs it to. The disc bus interface
unit is therefore, in effect, the bus master and the
ftoppy disc controller the bus sLave.

Fast Communications RS-422 Port

The fast communications port operates as a secondary
station transceiver, beeause other devices interfacing
to the RS-422 bus (for example, another computer) can
act as bus masters. The fast communications port
therefore acts'as either a bus master or bus s1ave,
depending on whether it is sending or receiving
information.

Whenever a device performs a transmission, lhat device
begins the transfer by sending a secondary station
address thaL identifies the intended reeeiver. The
receiver must already be receiver enabled to decode the
address, determine that the information is intended for
it, and to receive the information.

The port contains the following:

o Fast communieations DMA controller
o Fast communications bus interface unit
o RS-422 port controller

FAST COMMUNICATIONS DNA CONTROLLER

The fasL communications DMA controller, identical to
the disc DMA controller, stores and updates the memory
address and word count during each disc DMA transfer
and tells the fasL communications bus interface unit
when the Dl.lA operation is f inished.
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The controller consists of ttre fast communicaLions IDMA

control PAL, the fast communications DMA word count and
word address regist,ers, and the fast communicatlons
terminal count flip/fIop. The DMA controt PAL eontrols
CPU accesses to the word counL and word address
registers and updates the registers after each
disc/memory lransfer.

t{hen the bus interface unit has transferred the last
word to or from memory, the word count register
generates a terminal count signal, sebting the t;ermtnal
crlunt flip/f1op. The flip/flop alerbs Lhe interface
unit Eo the end of operation status.

FAST COMMUNICATIONS BUS INTERFACE UNIT

Ther fasL communications bus interface uniL is the
control and data interface between the disc conLrollers
ancl both fhe CPU and memory control. It has three
primary functions:

o To provide an input/output data path between
the RS-422 port controller and the CPIJ.

o To provide a DMA data path between tlt,e R§i-42 2 ,'" "'

port controller and memory. 1J''

o To service DMA requests by the RS-422 porL
controller during DMA operations.

T'he fast communications bus interface unit conLains thre
f'ollowing:

r Fast communications conLrol register
o Word/byte control

Reler to Lhe System 6300 Technical Manua.l for deta.lls
on the fast communications bus interface unit.

RS-422 PORT CONTROLLER

llhe RS-422 multi-protocol communications conLr<lIIer
:LnLerlaces with the fast communications bus interface
r.rnit as a slave device, the same way thaL the floppy
disc controller interfaces to Lhe disc bus interface
uniL. After it alerts Lhe bus interface unit thal il
:Ls ready to do a iransfer, Ehe controller is pa'ssive
and waits for the unib to assert and negate Lhe read/
lsrite control signals.

rl-.1 4 15 June 19Brl
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Slow Communications Port

The slow communications porl controls the RS-232-C
serial data ports A and B. The main control, including
serializing incoming and outgolng data, comes from the
8274 mult,i-protocol serial controller. (A 720.1 chip
can substitute for the $ZTq. ) Other elements include
the programmable baud rate generator, external
interface, and miscellaneous registers.

UnIike the fast communications port, performing DMA,
the slow communications port operates in the local
system only as a CPU interrupt device. When the port
is ready to transfer data to or from memory, or when
it wishes to alert the CPU to some error, command or
status conditon, it interrupts the CpU. The CpU
vectors to an interrupt routine, where it, reads
registers in the port controller to determine the
reason for the interrupt.

On the basis äf tn" information it reads, the CpU
responds to bhe error/command/status condition or acts
as the intermediary for a data transfer between memory
and the port controller (by performing CpUlmemory and
CPUlport controller data register accesses).

The CPU may receive informalion telling it to set up a
sLow communications input/outpub operation (to or from
a peripheral); the CPU does several slow cycle writes
to load the slow communications registers, then triggers
the port by a final write, to eommence the operation.

SLow communications address decode determines when the
CPU is accessing a slow communications port register.
(This circuitry also determines if the CpU is writing
the interrupt controller, in the interrrupt control.)
There are three sets of slow communications registers:

o Programmable baud rate generator
o Slow communications clock/external data
o 8274 (or 7201 ) internal registers

'15 June 198q 4- 15
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The CPU loads the baud rate generator with a divisor to
obt,ain the baud rate transmit/reeeive clocks. The C.PU

can also choose to use external clocks by setting up
the slo,l communlcations miscellaneous PAL Eo do so.
This PAL also contains registers that outpuL seconda:ry
transmit data. Refer to the 8274 (or 7201)
manufacturers specification for a description of the
port controller reglsters.

Lr"@
The lineprinter interface routes data to the prirrter.
Lil<e the slow communications port' the lineprinter
interface interrupbs the CPU when it is ready to
transfer data. The CPU then does a memory read and
printer wribe. The port has an output latch. The CPU

also reads status from the llneprlnter interface,,
through an lnput buffer that conneets incomtng
information to .the logieal data bus.

INTERRUPT CONTROL

The multi-1eveI interrupt MC68010 consists of set/en
priority levels of interrupts. An interrupt conr:ro}
fiel.d, input to the CPU, alerts bhe CPU tc the
interrupt condltion and also defines the p,riorit;1 }ervel
of the interrupt. Interrupts of a higher level 1:re-
empt interrupts of a lower levelr even if the CPIJ isi
servicing a lower leveI lnterrupt at the t,ime of the
higher 1evel interrupt. This prevents random inberrupt
nesting.

The CPU contains a programmable priority ).eveIr ,)r
inlerrupt mask, of its own and, with one excepticnt
ignores interrupts of a lower or equal level. The
exception is when a device sends a level seven
interrupt: in this case the CPU responds even if th<:
CF'U itself is set at leve1 seven. The IeveI sev'en
interrupt is therefore a nonmaskable interupL. The
oprerating system changes f he CPU I s prioril"y lever.I
frequenbly, by executing a single instruction.

The CPU responds to interrupLs by executing an
interrupt aeknowledge cycIe, where it outputs the
pr iority level it is acknowledging on the address bt.ts

ar,d indicates the inLerrupt- acknowledge, l;hrough the
function code.
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The interrupt control has the three following principle
elements:

r Interrupt conLroller A (ICA on schematics)
o Interrupt control eneoder
o Interrupt acknowledge programmable array

logic (PAL)

Interrupt Controller

The interrupt controller, controlling normal vector
lnterrupts, receives interrupt requests from various
System 6300 elements and generates a single interrupt
request to the interrupt control encoder. Before
sending the interrupt request, the interrupt controller
compares the active inputs with 1bs own interrupt mask,
Ioaded by the operating syslem. This allows bhe
operating system to block unwanted interrupts.

.,|
Interrupt Control PAL

The interrupt control PAL receives CPU interrupL
requests from the interrupt controller, the memory
error PAL, and the other System 6300 devices. The
lnterrupt control PAL determines the hlghest priority
device requestlng an interrupt and sends a 3-bit
lnberrupt eontrol field to the CPU, with the value of
the field indicating the priority leve1 of the
inferrupt.

If the CPU does not mask out the interrupt' Lhe CPU

responds through an interrupt acknowledge cyc1e, where
t,he CPU indicates the selected interrupL leve1 lhrough
Lhe address fieId. The interrupt acknowledge PAL
decodes the CPU response.

Interrupt Aeknowledge PAL

The inierrupl acknowledge PAL decodes the interrupt
acknowledge cycle address field to determine the
device t,haL the CPU is acknowledBing, then alerts the
device by sending it an interrupt acknowledge signal.
There are two types of CPU interrupts: auto-vector and
normal vector.

.. .1 r;r',,,
. i .: !, .:"1

.tlt-iL
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Section 4

Pri.nciples of Operation

i
E:J

If it is a normal vector lnterrupt, the i.nterru:pting
device supplies the CPU wiLh a vecLor adclress and
(normal vectcr) acknowledge. The CPU usets the address
to determine the locatlon of the inberrupt routine for
that device.

If lt is an auto-vector interrupt, after the derviee
requests an interrupt and receives an inferrupb
aeknowledge, it returns only an (auto-ve«:tor)
acknowledge. The CPU supplies its own vector addrrass'
bräs€d on the interrupt leve1 of the devir:e.

The interrupt controller is a normal vecLor device. .^
When ib receives an interrupt acknowledgr: from the
i.nterrupt acknowledge PAL, the interrupt controller
prioritizes the interrupt requesbs that :i.t has currently
active and outputs the interrupt vector (previc,usly
loaded by fhe CPU) associated with its highest prioriLy
active input. The CPU vectors to the inLerrupt, servir:e
routine so indicated.

The fast communications interrupts and (option;rl)
expansion board interrupts are also normal vect;or. A11
other interrupts are auto-vector. When the CPU

acknowledges an auto-vector interrupt, the interrupt
control encoder returns the auto-vector acknowJ-edge,
and the CPU supplies its own interrupt vector.

During the interrupt routine the CPU should er:rse the
condition causing the interrupt and, effective-Ly,
remove the interrupt. Upon complebing Lhe interrupt,
the CPU resumes normal processing, unless a ditlferent
unmasked interrupt is pending. In this ease the C:PU

responds to that interrupt. As the inte,rrupt eont,roller
receives more than one interrupt request input, it, may
continue to assert its CPU i.nterrupt evern after thre CPU

has already serviced it

q- 18 15 irune 1984
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Section 5 - Parts fllustration

This section shows the assembltes that make up the
System 6300 in an exploded view. Table 5-1 follows the
illustration and lists the parts for the System 6300.

SYSTEM 6300 PANTS ILLUSTRATION

The System 6300, Figure 5-1, is shown in an exploded
view. AI1 t,he parts shown are numbered and listed with
Four-Phase part numbers in Table 5-1.

5-115 June 19BIl
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Sectlon 5
Parts Illustratton

"; -j

PARTS LISTING

15 June 1984

Table 5-1 lists the System 6300 parts with Four-Phase
part numbers. The item number references the parts
lllustrabion drawlng.

Table 5-1. System 6300 Parts Llstlng

ftem
Number Part Description

Four-Phase
Part Number

11

12
13
14
15
16

1

2

3
4

5
6

7
8

9
10

17
18
19

20
21
22
23
24
25
26
27
28
29
30
31

Main Processor PCA

Eth ern et /C ommun 1 cat i on s
Expansion PCA
Memory Expansion PCA

Universal Power Supply Module
Floppy Dlsc Drive Module
Fixed Disc Drive Module-10M Byte
Fixed Disc Drlve Hodule-20M Byüe
Fixed Disq, Drive HoduIe-4OM Byt,e
THD Forming. S X 3/4 Screw
Selftap #10-16 X 3/8 PhiIlips Screw
Selftap {6-3/8 PhiIlips Screw
Sem #6-3 X 3/8 Phillips
Pan Head Screw
Main Processor PCA Retaining Nut
Disc Drive DC Power Cab1e
Floppy Dlsc Control Cab1e
Fixed Disc Control Cable
Fixed Disc Dat,a Cable
Power Supply/Main Processor PCA

Power Cable
AC Power Cord
Fixed Disc Module Mounting Bracket
Blank Connector Panel
Cable Trough Cover
Fixed (Top) Side Contact Strlp
Hinged (Bottom) Side Contact Strip
Rear Panel
Front Panel
Left Side Panel
Right Side Panel
Base Panel
Enclosure Cooling Shelf
Serial Label
UL Listing Label
Logo

76442011

76442012
76442013
76442015
76442000
76442009
76442010
76442014
76442039
76442038
76442a36

76442037
764420q0
76442023
76442024
76442025
76442026

76442027
76U42029
7644204 1

76442A42
76442043
7 6442044
76442045
76442030
76442031
76442032
76442033
76442034
76442046

5-3
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liecbion 5
Parts, Illuslration

f-.-Al
TM6000 parts listlng and illustrations are loeatect in '.,*-Jthe TM6000 l{orkstation Service }'!anual. However ' llable
5-2 assemblies for
reference.

Tab1,e 5-2. T1,16000 llorkstation Part Numbers

Major Assembly
Four-PhraSe
Part Number

TMl0 t/ideo Monitor Assembly 76q4 1 000

Base Logic Assernbly 7644 1 001

Keyboard Assembly 7644'1002

Powerr Supply Module 7644 1 003

TM6000 Workstation
1 10\r

7644 1 004

T146000 liorkstatton
220\t

76441 0tl5

TM6000 Workstation
Flat, Power Supply CabIe

76q4 1 009

'-t -11 15 June 1984
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