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symbolics

Technical Training Center
General Student Information for Training Courses

On Arrival at LA International
Take the Van Nuys fly-away bus

to terminal at Van Nuys Airport
7610 Woodley Ave., Van Nuys, CA

Take taxi to motel; or take rental

car to motel. (see attached map).
Round trip fly-away cost approximately
$8.00. One way approximately $4.50

Motel Locations Preferred

(Billed to Co. for Symbolics students) ‘

TOPANGA INN, 9817 Topanga Canyon Blvd.
Chatsworth, CA 91311
(818) 7038-7054

Alternate

COUNTRY SQUIRE

7631 Topanga Canyon Blvd,
Chatsworth, CA 91311
~(818) 883-0240

Class Room Locations

9320 Deering Avenue
Chatsworth, CA 91311

(818) 998-3600, Extension 560

Motel and Meal Expenses

Class Room Hours
8:15 am to 12:00 nocn
1:00 pm to §5:00 pm
Monday through Friday

Emergency Telephone Numbers
Technical Training Mgr. - Paul Dyer
Symbolics - (818) $398-3600, Ext. 561
Home - (818) 712-0761

Emergency Medical Facilities
Naticnal Industrial Mea. Clinic Inc.
21317 Devonshire St. '
Chatsworth, CA 91311

(818) 998-3008

" Automoblles (Symbolics Studentsj

Hertz Rental (Corporate Account)

Coﬁpact Size )

(Billed to Symbolics)

{No Insuraﬁcg Coverage)

NOTE: Driver must be 25 years of
age or over

Company Apartment
10159 De Soto Ave., Unit #217

* Corner Devonshire & De Soto Ave.

Chatsworth, CA 91311
(818) 882-9203

Students who are not Symbolics employees are responsible for arranging and paying all costs for
travel, hotel accommodations, and automobile rental. Commercial rates at Topanga Inn or Country
Squire are approximately $49/day (single/queen size bed) plus $6 tax.

Symbolics students who do not have a permanent advance will be paid a sufficient advance to
defray the cost of food, telephone calls, laundry, etc. upon arrival (Monday) at Chatsworth.
Students who have a permanent advance are expected to pay expenses cut of that advance.

AN long-distance telephane charges, dry cleaning, etc. must be paid by students at the time of
check-out. Expense Reports will be submitted weekly while in training. The final expense Report
will be matled back to the Training Manager at Chatsworth for approval.
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Basic Field Maintenance Training Course Qutline

Symbolics, Inc., July 1986 Page 1

PREREQUISITES:
1. Formal 30 week electronics training course, or equivalent.

2. Formal training in micro-processor theory and operation.

3. Minimum of three weeks attached to a Symbolics field office, with at least five days
accompanying a qualified CSE in the field.

4. Be able to use standard test equipment, such as oscilloscopes and multimeters.
5. Knowledge of proper;use of hand tools and soldering equipment.
6. Speak and read English fluently.

OBJECTIVES: .
Upon completion of this training course, the student will be able to:

1. Install, configure, and verify proper operation of the Symbolics 3600 3640, and 3670
systems hardware.

!
2. Install standard software and set site for Symbolics 3600, 3640, or 3670.
I
3. Verify 3600, 3640, or 3670 system malfunctions, trouble isolate the problem, repair
system, and verify proper system operation.

4. Determine if malfunctions are software related and gather necessary information to
communicate effectively with software support personnel. ‘

5. Install, checkout, and adjust the DC Power Supplies in the 3600, 3640, or 3670
systems.

6. Install, checkout, and adjust both black and white or color monitors -

7. Communicate effectively with customer personnel and promote good customer
relations.



Basic Field Maintenance Training Course Outline

Symbolics, Inc., July 1986 Page 2

COURSE LENGTH:
15 Days (3 weeks).
8 Hours/day, with one 10 minute break per hour.

NOTE: For detailed breakdown, see attached Course/ Class Schedule

PHASE | INTRODUCTION TO COURSE
1. Class Routine.
2. Course QOutline.
3. Student Handout Material.
4. Student Evaluation.

PHASE Il INTRODUCTION TO SYSTEM

1. General System Information.

2. Standard And Optional Features.

3. System Walk-Around - Major Assemblies.
a. 3600.
b. 3670/75.
C. 3640/45.
d. 3600 Series Consoles.

PHASE ill FEP OPERATIONS
1. FEP File System. ‘
2. FEP Commands.
3. Booting Files And Operation.
4. FEP Operational Exercises.

PHASE IV LISP OPERATIONS
1. The Window System.
2. The LISP Window.
3. The ZMACS Window.
4. The FILE SYSTEM MAINTENANCE Window .
5. The DOCUMENT EXAMINER Window.
6. LISP Operational Exercises.



Basic Field Maintenance Training Course OQutline

Symbolics, Inc., July 1986 Page 3

PHASE V AC AND DC POWER
1. General Description.
2. 3600 AC and DC Power.
3.3670/75 AC and DC Power.
4. 3640745 AC and DC Power.
5. Power Supply Adjustments.

PHASE VI DETAILED SYSTEM BLOCK DIAGRAMS
1. LISP System Block Diagram.
2. Detailed Block Diagrams.
3. Mainframe disassembly laboratory.

PHASE VIl MONOCHROME MONITORS
1. Black and White Monitors.
2. Black and White Monitor alignment.

PHASE VilI COLOR MONITORS
1. Color Monitors and the Color System.
2. Color Monitor Alignment.
3. Color Console Monitor Alignment.

PHASE IX NETWORKS AND NAMESPACE
1. Local Area Network - Hardware Archetecture.
2. Local Area Network - Software Archetecture.
3. Local Area Network - Communication.
4. Window Operations Related To Networks and Namespace.

PHASE X RS232C AND MODEMS
1. Remote area networks.
2. RS232C interface to modems and printers.
3. Symbolics’ modems.

-5-



Basic Field Maintenance Training Course Qutline

Symbolics, Inc., July 1986 Page 4

PHASE XI DMP-1 PRINTER
1. Standard features and performance specifications.
2. Operator controls and indicators.
3. Theory of operation.
4. Major assemblies.

PHASE Xil LGP-2 PRINTER
1. Standard features and performance specifications.
2. Operator controls and indicators.
3. Theory of operation.
4. Major assemblies.

PHASE XllI LGP-1 PRINTER
1. Standard features and performance specifications.
2. Operator controls and indicators.
3. Theory of operation.
4. Major assemblies.

PHASE XIV PRINTER LABORATORY
1. Printer software installation.
2. Location of printer sub-assemblies.
3. Printer hardware installation and preventative maintenance
(laboratory).
PHASE XV TAPE DRIVES
1. Fundamentals of magnetic storage media.
2. Features and performance specifications of 3600 SERIES
tape drives.
3. Tape drive operator controls and indicators.
4. Tape drive installation and preventative
maintenance (laboratory).



Basic Field Maintenance Training Course Qutline

Symbolics, Inc., July 1986 , Page 5

PHASE XVI DISK DRIVES
1. Fundamentals of disk drives.
2. Features and performance specifications of 3600 SERIES
disk drives. -
3. Disk drive operator controls and indicators.
4. Disk drive installation and preventative maintenance
(laboratory).

PHASE XVII FUJITSU DISK DRIVES ‘
1. Major assemblies and theory of operation of M2284 & M2294.
2. Major assemblies and theory of operation of M2351.
3. Fujitsu disk drive disassembly, adjustment, installation, and
preventative maintenance.

PHASE XVII SYSTEM INSTALLATION

1. Site Planning.

2. Hardware Installation.

3. Software Installation.

4. Operational Exercises {Laboratory).
A. Creating an IFS tape.
B. Writing and reading FEP files to/from tape.
C. Writing and reading LMFS files to/from tape.
D. Disk formatting.
E. Initial file system restoration.
F. Setting site.
G. Initializing LMFS.
H. Loading simple software systems.
I. Saving the World.

PHASE XVIii DIAGNOSTICS
1. Loading.
2. Utilization.
3. Practical Application.



Basic Field Maintenance Training Course Outline

Symbolics, Inc., July 1986

PHASE XIX TROUBLE ISOLATION (LABORATORY)
1. 3670.
2. 3640.

PHASE XX CUSTOMER RELATIONS
1. Principles.
2. Role Playing.

PHASE XXI EXAMINATION
1. Examination (Open Book).
2. Review of Examination.

PHASE XXII COURSE CONCLUSION
1. Course Review.
2. Forms.
3. Procedures.
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3600 BASIC FIELD MAINTENANCE
TRAINING COURSE

1. This course is for new hires or for field personnel who have not
been previously been trained by the Customer Service Training
Department.

2. The course objective is to train field maintenance personnel to
perform installation, performance testing, trouble_ analysis, and
repair of all 3600 Series systems.

3. The course covers the following items:
A. Operation of the 3600 Series LISP machines.
B. Hardware and software installation.
C. AC Power distribution and DC power generation and
distribution.
D. Detailed system block diagrams.
E. Trouble isolation procedures and practice.
F. Peripheral equipment.
G. Paper work. .
H. Customer relations.

4. Course length - 3 Weeks (15 instructional days).
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G MACHINE FIELD MAINTENANCE
TRAINING COURSE

1. This courseis for experienced Symbolics field personnel who
have attended the 3600 Basic Maintenance Training Course.

2. The course objective is to train field maintenance personnel

to perform installation, performance testing, trouble analysis,
and repair of all G Machines.

3. The course covers the following items:
A. Operation of the G Machines.
B. Hardware and software installation.

C. AC Powerdistribution and DC power generation and
distribution.

D. Detailed system block diagrams. .
E. Trouble isolation procedures and practice.

4. Course length - 1 Week (5 instructional days).
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PRINTER FIELD MAINTENANCE
TRAINING COURSE

. This course is for field personnel who have previously attended
the 3600 Basic Maintenance Training Course.

The course objective is to train field maintenance personnel
to perform installation, performance testing, trouble
analysis, and repair of LGP-1, LGP-2, and DMP-1 printers.

3. The course covers the following items on each of the three
printers:

A. Operation of the machines.

B. Hardware installation and software requirements.

C. AC Power distribution and DC power generation and
distribution.

Detailed system block diagrams.
Adjustments and preventive maintenance..
Module and component replacement.

. Trouble isolation procedures and practice.

OmMmo

4. Course length - 1 Week (5 instructional days).
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STORAGE DEVICE FIELD MAINTENANCE

TRAINING COURSE

1. This course is for field personnel who have previously attended
the 3600 Basic Maintenance Training Course.

2. The course objective is to train field maintenance personnel
to perform installation, performance testing, trouble analysis,
and repair to the field replaceable unit level of the Century Data
T-306 dlsk drive.

3. The course covers the'following items on the T-306 disk drive.

A.
B. Operation of the disk drive.
C.
D
E

Drive specifications.

Hardware installation and software requirements.
FRU level maintenance.
Trouble isolation.

4. Course length - 1 Week (5 instructional days).
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COLOR SYSTEM MAINTENANCE COURSE

1. This course is for experienced Symbolics fleld personnel
who have attended the 3600 Basic Field Maintenance Course.

2. The course objective is to train field maintenance personnel to
perform operation, installation, performance testing, trouble
analysis, and repair of 3600 series color system options.

3. The course covers the following items:

Basic video theory.

. Theory of operation of Symbolics’ color monitors.
. Theory of operation of the Color Console unit.
Theory of operation of the Standard Color System.

A.
B
C
D.
E. Theory of operation of the Broadcast Resolution Color System.
F. Theory of operation of the Cad-Buffer Color System.

G. Color System installation.

H.

1.

J.

K.

Color System adjustment and alignment.
Color System diagnostics.

Operation ot S PAINT, S GEOMETRY, S DYNAMICS, and S RENDER.
Trouble isolation in the Color System.

4. Course length - 2 weeks (10 instructional days).
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3600 SHARED - MAINTENANCE
TRAINING COURSE

1. This courseis for customer maintenance personnel.

2. The course objective is to train customer maintenance personnel
introuble analysis and repair of all 3600 Series Systems.

3. The course covers the following items:
A. Operation of the 3600 Series LISP machines.
B. AC power distribution and DC power generation and
distribution.
C. Detailed system block diagrams.
D. Trouble isolation procedures and practices.
E. Survey of peripheral equipment.

4. Course Length - 2 Weeks (10 instructional days).
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G MACHINE SHARED - MAINTENANCE
TRAINING COURSE

1. This course is for customer maintenance personnel.

2. The course objective is to train customer maintenance personnel
introuble analysis and repair of all G-Machine Systems.

3. The course covers the following items:
A. Operation of the G-Machines.

B. AC power distribution and DC power generation and
distribution.

C. Detailed system block diagrams.
D. Trouble isolation procedures and practices.
E. Survey of peripheral equipment.

4. Course Length - 2 Weeks (10 instructional days). .
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1. Personal Relations

2. Ability to work
with others :
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and grooming
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with others orally
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15. Observance of safety
precauticns

STUDENT EVALUATION
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MAIN FRAME
FRONT END PROCESSOR (FEP)
LISP PROCESSOR
1/2 Mword MEMORY WITH ECC
STANDARD SERIAL AND PARALLEL I/0
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DISK DRIVE |
LISP WORLD SOFTWARE PACKAGE
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DISPLAY
KEYBOARD
MOUSE

3600 SERIES STANDARD FEATURES




symbaolics ine.

ADDITIONAL MEMORY
ENHANCED PERFORMANCE OPTION

FLOATING POINT ACCELERATOR

INTERFACE TO OTHER SYSTEMS

OPTIONAL COMPUTER LANGUAGE INTERPRETERS
ADDITIONAL PROGRAM SYSTEMS

COLOR SYSTEM OPTIONS

ADDITIONAL DISK DRIVES

TAPE DRIVES

MODEMS

PRINTERS |

AUXILLIARY MATCHING CABINET

3600 SERIES OPTIONAL FEATURES
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CONFIGURATION

LM-2

MAIN FRAME

3600

CHART

3640/45

3670775

PRSI R S I I R S S S T S S S I S SRS SIS SIS ITAIISAISITISIISITITINI=

PERIPHERAL

CONSOLE
DISPLAY

CONSOLE
KEYBOARD

-CONSOLE
MOUSE

COLOR
MONITORS

REMOVABLE
MEDIA
DISK

DRIVES

WINCHESTER
DISK
DRIVES

CARTRIDGE
TAPE
DRIVES

REEL
-T0-
REEL
TAPE
DRIVES

PRINTERS

MODEMS

NOTES-
X DENOTES MAIN FRAMES THAT MAY BE EQUIPPED WITH DESIGNATED PERIPHERAL

VML

PHILIPS-LEMO
MONITERM-LEMO
PHILIPS-OLD PEV
MONITERM-OLD PEV
SYMBOLICS-NEW PEV

HALL EFFECT
CAPACITIVE

D CONNECTOR
PEV MODULAR
CONNECTOR

HITACHI
AMTRON
MITSUBISHI
SYMBOLICS
CAD-AMTRON
CAD-TEKTRONIX

CDS T300 300MB
CDS T306 315MB

CDC PABA2 368MB
CDC PASN2 515M8
FUJITSU M2284 189MB
FUJITSU M2294 335MB
FUJITSU M2351 474MB
NEC D2257 167MB8
MAXTOR XT-1140 143MB
MAXTOR XT-2130 190MB
PRIAM P807 340MB

SYMBOLICS 20MB
MODEL #TD-20
ARCHIVE 45MB
MODEL #5945
ARCHIVE 45M8
MOCEL #9045

KENNEDY 9000
CYPHER TD-80

LGP~-1

(CANON 10 and
CANON 1011)
LGP-2

(APPLE)

RACAL VEDIC
CDS 224

X

X

1)

HKXX XXX

HK XXX

=

(4)
X

(1) AVAILABLE TO UPGRADED 3600 MACHINES ONLY

(2) AVAILABLE TO 3640 MACHINES EQUIPPED WITH OPTIONAL SMD INTERFACE ONLY
(3) AVAILABLE TO 3640 MACHINES EQUIPPED WITH STANDARD STS06 INTERFACE ONLY

(4) UNIT IS BUILT-IN TO 3600 MACHINE

x x > X x

XX XXX X

(2)

X

SIS S N T I S I N RSN ST IRITIIT ST TITITISRIRIZST

x x o XX

XX X XXX x

X X X X xX
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36080 SERIES
SYSTEM SUPPORT LEVELS

‘EQUIPMENT INSTALLATION ADJUSTMENT FRU LEVEL
WHOLE UNIT SUB-ASSY
REPLACEMENT REPLACEMENT
(1) '
MAIN FRAMES
3600 X X X
3640 X X X
3645 X X X
3670 X X X
3675 X X X
. CONSOLES
‘ B/W X X X
COLOR X X X
PRINTERS
DMP-1 X X X
LGP-1 X X X
LGP-2 X X X
DISK DRIVES
CDC PA8A2 368MB X X
CDC PASN2 515MB ° X X
CcDS T306 X X X
FUJITSU M2284 X X X
FUJITSU M2294 X X X
FUJITSU M2351 X X X
MAXTOR XT-1140 X X
MAXTOR XT-2190 X X
NEC D2257 X X
PRIAM 807 X X
TAPE DRIVES
ARCHIVE 5945 X X
ARCHIVE 9045 X X
SYMBOLICS TD20 X X
SYMBOLICS TD80 X (2) X (2)
MODEMS
CDS 224 X X
RACAL-VADIC VA3450 X X
OTHER
INTERLAN EN-11 (3) (3)

NOTES: = (1) - WHOLE UNIT REPLACEMENT OF EQUIPMENT DESIGNATED FRU-(SUB-ASSY)
REQUIRES MUR (MAJOR UNIT REPLACEMENT) FACTORY AUTHORIZATION
(2) - PROPOSED
(3) - INSTALLATION AND SERVICE PERFORMED IN CONJUNCTION WITH DEC
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1 VIDEO IN PROCESSOR VIDEO OUT SERIAL I/0
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FEPO:>2.3. 2

, 869 free, 109291/110160 used (93%)
109,273 blocks in the files listed

BAD-BLCCKS.FEP.1 83 0(8) @ 07/26/85 11:15:39 [File of bad blocks] Doug Evans
boot.boot.8 1 206(8) 09/30/85 14:48:49 [] paul

DISK-LABEL.FEP.1 24 0(8) @ 07/26/85 11:15:38 [The disk label] Doug Evans
FREE-PAGES.FEP.1 12 0(8) @ 07/26/85 11:15:38 [Free pages map] Doug Evans
large.boot.g 1 277(8) 10/10/85 17:19:36 [ ] paul

Imfs.file.1 33000 0(8) 8 10/01/85 14:43:13 (] paul
Moniterm-io4.sync.4 2 .1725(8) 04/18/84 15:25:54 [moniterm sync] Zippy

page.page.1 30000 32653440(8) 09/04/85 16:44:47 [Rel 6.0 Exp MUSIC 10.0] Zippy
Philips-ia4.sync.1 2 1797(8) 06/21/84 18:47:29 [philips sync] Zippy
rel-6-1-sch-support.load.3 45000 38899584(8) 10/10/85 16:30:08 (] Zippy

Reserve.FEP.1 1000 0(8) 07/26/85 11:15:40 [Reserved for future use] Doug Evans
RCOT-DIRECTORY.DIR. 1 1 DIRECTORY @ 07/26/85 11:15:38 [His Mghness] Doug Evans
sequence-number, fep.1 1 0(8) @ 09/04/85 16:51:58 []

tmeS-104-st506-mic.mic.336 110 125644(8) 09/09/85 11:03:32 [TMCS IOA-STSOS-MIC 3361 paul
trash.file.1 1] 0(8) 10/10/85 16:44:12 ] paul

V24-2MW. flod. 1 2 1684(8) 04/08/85 14:47:31 {loads 1 or 2 mw bd] Zippy
V24-debug.flod.1 30 33710(8) 07/20/84 14:40:26 [debug program] Zippy
V24-unibus.flod.1 4  3604(8) 07/20/84 14:38:23 {unibus program] Zippy

FEP FILE SYSTEM DIRECTORY
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load fep >v24-2mu.rlod

Reset Video

Clear Machine

Load Sync-Program >Monitern-104,.sync

Load Bicrocode FEPB:>tmcS-iod4-st506-nic.mic.336
Load World FEPQ:>rel-6~1l-sch~support.load

Set Chaos-Address 210870

Start

ZMACS (Fundamental) toot.boot > FEP@: (8)
Reading FEP@:>boot.boot.8 ... 206 characters

BOOT.BOOT
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joad fep >v24-2nu.ficd

Resat Video

Clear Machine

Load Sync-Progran >Moniterm-104.sync
Load Microcode FEPB:>tmcS~iod4-st5@6-mic.mic.336
Load World FEP@:>rel-6-1-sch-support.load
nount 1

add paging~file fepl:>page.page

add paging-file fepl:>aux.page

Set Chaos~Rddress 21870

Start

[ZMACS (Fundamental) Targe.boat > FEP@: (3)
Reading FEPB:>large.boot.9 ... 277 characters

LARGE.BOOT
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FEP> clear machine <RETURN>
FEP> load microcode (default: FEPO:>Microcodel.nic)>TMCS-104-MIC.MIC.319<RETURN>

FEP> load world (default: FEPB:>Horldl.load) >Release-6-8.10ad<RETURN>

FEP> set chaos 21070<RETURN> (chaos address as required - in octal)

FEP> start<RETURN>

MANUAL COLD BOOTING COMMANDS
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FEPG:>s.2 .3
823 free, 1460577146888 used (992)
146,034 blocks in the files listed

aux.page.l 30000 34560000(8) 81,21,86 14:57:26 [] paul
BAD-BLOCKS.FEP.1 112 e(8) © 12/19/,85 00:83:18 [File of bad blocks] Systen

)] boot.boot .9 1 137(8) 82,844,686 15:28:30 {] paul

i DISK-LABEL.FEP.1 24 a(8) ¢ 12,19/,85 00:03:18 [Disk label) Systen
FREE-PAGES.FEP.1 16 8(8) © 12,/19/85 060:03:18 [Free pages nap] Systen
fspt.fspt.l 1 18(8) 82,04/86 18:49:17 [] paul
fspt.fspt.2 1 37(8) 03,03s86 89:12:52 (] JOHN
hello.boot.1 1 231(8) 8 12/19/85 B7:45:55 [Standard Hello command file] Systen
hello.boot.2 1 235(8) 01721786 14:47:44 [] paul
IFU-I04-ST5086~XSQ-NIC.MIC.336 2008 136163(8) 89717785 16:16:34 {IFU-I04-STS06-KS0-NIC 336 (Rel-6-1)] Systen
large.boot.3 1 200(8) B1,18,86 16:17:29 {] paul
Infs.file.l 15000 a(8) ® 01,18/86 16:86:46 [] paul
PRGE.PRGE.1 60000 8(8) 12/19+,85 00:83:19 [Main paging areal Systen
rel-6-1-sch-training.load.l 48088 33276672(8) 01/18786 15:51:42 [Rel 6.1 Exp PED 4.8] paul
Reserve.FEP.1 500 a(8) @ 12/19,85 00:03:22 [Reserved for future use] Systen
ROOT-DIRECTORY .DIR.1 2 DIRECTORY @ 12,19/85 00:83:18 [The Root] Systen
SEQUENCE~NUMBER.FEP.1 1 a(8) e 12/19/85 B7:41:46 [FEP FS sequence nos] Systen

V127-DEBUG.FLOD.1 48 54613(8) e 10,85/85 16:07:47 [Lisp debugger for Fep U127] Systen
V127-DISK.FLOD.4 27 38698(8) ©® 11/14s85 11:39:27 [Disk utilities for Fep V127] Systen
V127-INFO.FLOD.2 12 13874(8) © 18,07/8S 13:33:25 [Infornation connands for Fep U12?7] Systen
V127-LISP.FLOD.2 42 47434(8) © 10,087/,85 13:32:12 [Lisp interface for Fep V127] Systen
V127-LOADERS.FLOD.3 34 38184(8) @ 11-85/85 12:11:12 [World 7 nicrocode loaders for Fep U127] Systen
V127-TESTS.FLOD.2 10 10843(8) © 10,/07/85 13:34:02 [Hardware diagnostics for Fep V127) Systen

I|

ZHACS (Dired) s$Dired-2% (RO) FEPB:)%.%.% (Q to exit)

Sl EE e e,
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Scan FEPB:>V127-Loaders.flod

Scan FEP8:>V127-Lisp.flod
Scan FEPG:>V127-Info.flod

Scan FEP@:>V127-Debug.flod

Initialize Harduare Tables

ZMACS (Fundanental) hello.boot > FEP@: (2) 3

BN S Er
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BOOT - executes commands in the boot file specified. wunspecified = default.

FEP COMMANDS

SHOW
CONFIGURATION - displays hardware configuration.
DIRECTORY -~ displays the contents of the FEP file system.
DISK LABEL - displays the label of the disk unit specified.
FILE - displays the contents of specified boot file.
STATUS - displays the internal status of machine. used following failure.
VERSION - displays the version number of loaded FEP software.
ADD
DISK TYPE - defines a disk type to FEP.
PAGING FILE - adds a paging file in addition to PAGE.PAGE

CLEAR .
DISK TYPE - clears all disk types declared with add disk command
MACHINE - clears the internal states of machine registers & memories
SCREEN - clears the console's screen

PAGING FILES - clears all paging file designations.

CONTINUE - continues machine processes- from where they left off.
DISK
FORMAT - formats the disk - overwriting and partitioning disk
RESTORE -~ transfers data on tape to disk

DISMOUNT - logically disconnects disk drive from system.
HALT - halts the FEP (to restart, push the reset button on the main frame)

LOAD
’ MICROCODE - loads microcode into LISP machine from tape
FEP - loads program supplied from tape into FEP
SYNC PROGRAM - loads sync program into LISP machine I/0 for monxtor sync
~ WORLD -~ loads LISP world

MOUNT - reads the disk label of the specified disk drive
RESET ;
CART - resets cartridge tape drive

CLOCK - resets the processor clock

DISK - selects, fault clears, recalibrates specified dlsk drive.
FEP - master clears FEP, restarts FEP program

L-BUS - resets the L- BUS

MOST - resets clock, L-BUS, sequencer, video, and disks
SEQUENCER - resets sequencer in LISP processor

VIDEO - clears the console screen's sync program

RETURN-KEYBOARD~TO-LISP - returns control of keyboard to LISP processor

SET
CHAOS ADDRESS - sets the machine's network address
DEFAULT-DISK-UNIT - sets the disk unit to respond to subsequent commands
DISK~-TYPE - wused to define disk ID information to FEP after mounting
MICROCODE-NAME-AND-VERSION - sets microcode after world is loaded

START -~ runs loaded world

TEST
MAIN MEMORY - tests address and data paths of each memory board
A-MEMORY -~ tests A-memory on the data path board in the LISP processor
DISK -~ not used at this time - program flaws will destroy disk software
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FEP

LISP LISTENER--- .

FONT EDITOR
COMMON LISP-
“PICTURE EDITOR

‘NAMESPACE OBJECT

INSPECTOR" EDITOR

TERMINAL

FLAVOR EXAMINER
DOCUMENT
EXAMINER

ZMACS FILE SYSTEM X CONVERSE  NOTIFICATIONS
MAINTENANCE PE ZMAIL

THE LISP WORLD
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Connand: i

Symbolics 3600™ System

This machine is SCH-TRAINING ARES: THE GOD OF WAR

Symbollcs™ System, Release 6.1
Loaded from FEPO:)rel-6-1-sch-tralning.load
512K words Physical memory, 13750K words Swapping space.
Release 6.1

Print 38.16
Experinental PED 4.0

You are typing to Lisp Listener 1. Control characters are
Interpreted as commands to edit input. Type Control-@&i®
for a list of Input editor commands.

Use the "Help® command to display a list of all the Command Processor commands.

Type GEHED D to select the Document Examiner to read online documentation.

Type GiD KB for a list of programs.

Type CuII @GP for a list of asynchronous and window operations.

Click the rightmost mouse button to select the System Menu of programs and window operations.
Type Symbol-&&&® for a list of special function keys and speclal character keys.

Note: Loca)l System ARES is not currently loaded.

Please login.
[81:33:09 Nanespace SCH-TRAINING has becone unloaded:
records don’'t go back far enough .
Recent servers contacted are RRES]
[81:33:89 Namespace Lock ARES: Reloading namespace SCH-TRAINING.
Recent servers contacted are ARES]
[01:35:0@ This nachine has been invoked as an LGP server, but is otheruise free.]

Lisp Listener 1

81711,86 01:35:38 i SER: »i + A:>HERCULES>request-1.proto-request 23014

LISP WINDOW




- symbolics inc.

Type Select followed by one of these letters to select the corresponding progran:

Connon Lisp

Converse

Docunent Exaniner
Editor

File systen naintenance
Picture Editor
Inspector

Lisp

Znail

Notifications

Nanespace Object Editor
Peek

Y Terninal

X Flavor Exaniner

ZICrHoOTIAMSOY

Hold down the Control key to create a new one.
Type Rubout after Select to do nothing (if you typed Select by accident).

Type a space to refresh the screen:

The System Menu
Windows

T
Create Attributes Lisp
Select Refresh Edit
Split Screen Bury Inspect
Layouts Kill Mail
| X Reset Font Edit
Set Mouse Screen Arrest Trace -
Un-Arrest Emergency Break
Namespace

Flavor Examiner
Document Examiner
Hardcopy
File System

Picture Editor

2Tt _edits screen the mouse 1§ on, riaht
6 PRUL - USER:

utton otves menu of frames.

14

' SELECT-HELP AND THE SYSTEM MENU

e e e —————— ] | [ T 1T " 1T 1T 31 1T 17
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Special function keys:

Rbort Throw to comnand level Suspend Get read-eval-print loop
ic-Abort To connand level innediately c-Suspend Suspend innediately

m~Rbort Throw out of all levels n-Suspend Get to the debugger
c~n-fbart Out of all levels imnediately c-n-Suspend  Debugger innediately
Function Asynchronous connands Resune Continues fron break/error
Select Select a progran Return Carriage return

Refresh Refresh the screen Line Next 1ine and indent (editor)
Clear-Input Erase typein End Terninate input

{Hetwork Telnet connands . Help Print documentation

Escape Hiscellaneous editor comnands Synbol-Help Pop up this display

Conplete Conpletion of partial input Scroll Scralling (not yet inplenented)
c~n~Function Keyboard nacros (editor)

h-c-Function stops the nachine and connects you to the FEP.

Local-C rings the bell (press the Local and € keys sinultaneously).
Local-D nakes the screen dimmer, Local-B nakes it brighter.

i ocal-n Local-C (uhere n is a digit fron 1 to 4) changes the contrast.
Local-0 nakes the audio quieter, Local-L nakes it louder.

ISquare, Circle, Triangle, and Hyper are reserved for users.

Special-character keys:

Type a space to refresh the screen: I

Keyboard docunentation

« Center-Dot Synbol1-"* 4 Doun~fArrou Synbol-h

la  Alpha Synbal-shift-fA p Beta Synboli-shift-8
~ And-sign Synbol-q -~ HNot-sign Synbol--

c Epsilon Synbol-shift-E n Pi Synbol-shift-P
I Lanbda Synbol-shift-L 8 Ganna Synbol-shift-6
§ Delta Symbol-shift-D t Up-fArrow Symbol-g

+ Plus-Hinus Synbol=: @ Circle-Plus Symbol-+

o Infinity Synbol-1{ d Partial-Delta Synbol-p

je - Left-Horseshoe Symbol-t 2 Right-Horseshoe Symbol-y

n  Up-Horseshoe Synbol-e u  Doun-Horseshoe Synbol-r

¥V Universal-Quantifier Synbol~-u 3 Existential-Ouantifier Synbol-o

® Circle-¥ Synbol-*% 2 Double-Arrow Synbol-1

« Left-Arrow Synbol-j + Right-Arrow Symbol-k

%2  Not-Equals Synbol-= + Lozenge Synbol-Escape
$ Less-Or-Equal Synbol-, 2 Greater-Or-Equal Synbol-,

s Equivalence Synbal-* v Or-sign Synbol-u

§ Integral Synbol-/ -

+ A:>HERCULES>request-11.request.1 792 19084

SYMBOL-HELP
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Control-C
eta-C
F

H

o
Control-N
0

Control-Q
Meta-0
S

Escape
Control-fA
Suspend
Control-T

ontrol-Clear-Input

Typing Function followed by:

Does nothing. (Use this to cancel Function if you typed it by accident.)
Specifies a numeric argument to the command that follows

Discards type-ahead
Clears and redisplays all uindous

Insert an EOF indicator into the currently selected 170 buffer
fArrests process in the status line (ninus means unarrest)

Buries the selected window

Toggles black-on-wuhite state of whole screen.

An argunent of 1 neans white-on-bl

ack; 8 neans black-on-uhite.

Toggle black-on-uhite state of the selected window. Args like C.

Toggle black-on-uhite state of the mouse docunentation line.

Displays list of ("fingers®) users logged in to ARES.

0 prompt, 1 local Lisp Machines.

Shous status of CHAOSnet hosts. Hith an argunent, prompts for hosts.
Toggles global #sMORExs processing

Toggles *3MORE*s for the selected
Selects another exposed window

Hardcopies the screen on HERCULES.
Hardcopies the selected window on

Args like C.~

. An argunent of 1 turns it on; O turns it off.
window. HAn argument of 1 turns it on; O turns it off.

HERCULES .

Hardcopies the screen, without the status tine, on HERCULES.

Selects the nost recently selected window.
previously selected window and rotates the top n windous.
With an arg of 1, rotates through all the windous.

Hith an argument, selects the nth
(Default arg is 2).
Hith a negative arg rotates

in the other direction. Hith an argument of 0, selects a window that requires
attention, e.g. to report an error.
Controls the selected window's notification properties.
Toggles output notification, making input notification the sane as output.
of f 1 Input and output notification on

@ Input and output notification
2 Input of f, output on

3 Input on, output off

4 Input on, output proceeds deexposed S Input off, output proceeds deexposed
(You can also use the Attribute command in the Screen Editor.)
line reports.  Default is just to refresh {t.
1 neans selected-window’s process, 2 neans freeze on this process,
3 neans rotate among all processes, 4 neans rotate other direction,

Suitches which process the status

@ gives a nenu of all processes

Assistance with uindow problens such as *Output Hold® or “Sheet Lock®
Arrests all processes except the status line one (ninus unarrests then)

Gets to cold-load strean
Flushes temporary windows
Clears windou-systen locks

(use with caution)
(use uith caution)
(use uith caution)

Press Synbol-Help at any tine for a display of special function keys
and extended graphic characters.

Type a space to refresh the screen: i

Keyboard documentation

01713786 14:18:56

PAUL SER:

Tyl + R:>

FUNCTION -HELP

RCULES>request-11.request.l 677 161312

" t——
! ! 5

E
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Input Editor Commands:
Control-nunber, Control-ninus and Control~U provide nuneric argunents.

Refresh Refresh Hindow

Page Erase Typeout

Heta-< Beginning Of Buffer
Heta~-> End Of Buffer
Clear-Input Clear Input

Control-F Foruard Character
Control-B Backuard Character
Control-D Delete Character
Rubout Rubout Character
Control-T Exchange Characters
Control-A Beginning Of Line
Control-E End Of Line
Control-P Previous Line
Control-N Next Line

Control-K Ki11 Line

Meta-F Foruard Hord

Meta-8 Backward Hord

Meta-D Delete Hord
fteta-Rubout Rubout Word

Heta-T Exchange Hords
Control-Heta-F Foruward Parentheses
Control-Meta-B Backward Parentheses
Control-Meta-K Delete Parentheses
Control-Meta-Rubout Rubout Parentheses
Line New Line

Back-Space  Backward Character
Control-L Refresh Hindow

Lls;p Listener 1

Control-0
Control-0
Control-C
Meta-C
Control-J
Heta-J

Help
Control-Help
Heta-Help
Escape
Control-Escape
Control-Y
Heta-Y
Control-Heta-Y
Control-H
Heta-H
Control-Space
Control-<
Control->
Control-Shift-A
Control-Shift-V
Control-Shift-F
Control-Shift-D
Meta-Shift-A
HMeta-Shift-V
Heta-Shift-F

Open Line

Quote Character

Yank Input

Yank Pop

Set Default Font

Set Font Hap

Display Documentation
Display Commands

Display Internal State
Bisplay Input History
Display Kill History

Yank

Yank Pop

Yank Input

K11] Regtion

Save Region

Set Mark

Mark Beginning

Mark End

Describe RArgunents

Describe Variable

Describe Flavor

Document Synbol

Lookup Function Documentation
Lookup Variable Documentaiton
Lookup Flavor Documentation

+ A:YHERCULES)request-15.proto-request 3408

CONTROL-HELP
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Symbolics Document Examiner

Use the @B key to see commands.

Current Candidates

User’s Guide to Synbolics Computers
Reference Guide to Symbolics-Lisp

Text Editing and Processing

Progran Developnent Utilities
Connunicating with Other Users

Progranning the User Interface

Internals, Processes, and Storage Managenent
Networks

Installation and Site Operations

Release 6.8 Release Notes

Reference Guide to Streans, Files, and 140
Release 6.1 Patch Notes

M S 2ut 1 Find Jablz of Corterts

Bookmarks
Viewer: Default Viewer
c;u.nmands (Completion; end with Return) Hel Find
VE_%_%_I Select
lewer Private

DOCUMENT EXAMINER WINDOW




T' symboliCS inc. —

File System Editing Operations .
Tree Edlt. Eoot. Tree Edit Any Tree Edit home dir Lisp Window

Refresh Display Help Local LMFS Operations
Level 2: Local File System Control Operations
Incremental Dump : Complete Dump Consolidated Dump Read Backup Tape
Find Backup Copies Display Tape Map List Backup Tape Compare Backup Tape
List FEP £S Root Free Records Flush Free Buffer Close All Files

Expunge local LMFS Server Shutdown Server Errors Exit Level 2

vel 3: Potentially Dangerous Server and Maintenance operaiions
alvage nitialize j heck Records Grow Partition Remove Partition Exit Level 3 LMFS Tnternal Tools

These tools are potentially dangerousl 1If used inproperly, you can danage the local
Lisp Hachine File Systen (LMFS), and data night be lost irretrievably., Do NOT use
these tools unless you are knowledgeable about file systen issues, and fully
understand the purpose of these tools and the problens they are trying to solve.

To exit the Level 3 Menu, click on [Exit Level 31.

If you have any questions, please call Synbolics Software Support.
Connand:

|Lésp Interaction Window

<

Local F X
quest~.

. ile Susten maintentance tools for' expert use -

yi + HA:OHERCULES)> re 11.request.l 182

FILE SYSTEM MAINT ENANCE WINDOW
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configure Create Kill Write writeAll reName moveView
rEgion pickUp putDown Pour Magnify Hard undo
ect Pict
*Picture-1x Text to display: ectangle
keyboard Filled Rectangle
console~good Circle
Filled Circle
console Point
config-1 Triangle
cons Line
Tops Spline
Orthomouse Horizontal Line
Vertical Line

Continuous Lines
Continuous HVline

eXplode Implode
rOtate

Aut

n
Dra

Set

Text

Spline Density: 2

Font: CPTFONT
ine Width: 1

ize: 1208x1500

, “Picture Editor

gl

-._ll....

Add sorme text to the picture.
15:11:66 PAUL

81713786

Gelect Realon to Blink

vi

PICTURE EDITOR
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FONT EDITOR

EAReasy Clear Points  Flip Points

Configure Grid Size Center View
Move View Draw Line Draw Spline
Erase All Stretch Rotate

Reflect Move Black

Gray Char Clear Gray Swap Gray
Move Gray  Add in Gray

tdit Font List Fonts Save Char
Rename Char  Show font  Set Sample
Reﬁgd; ile Write File EXIT

Font: CPTFONT

Character: E (105)

Hidth: 8

Select Character to edit

et x B~ -~ e nm ANy 8§t &
e ® 3 c 2 n u VY 3 e g « =+
2 ¢ £ 2 = v L " &8 % 8
() x +, - . /2 8123
456789 : ; ¢<=>708
ABCOD gi F6HI JKLM
NOPAQ STUVWX Y Z
[ N1 ~_ *abcdefyg
hijklmnopagrst
uvwxyz¢+4L/|]D>» -~ ¢

Font_paremeters (decimal)

Blinker Height: 12
B1inker Hidth: 8
Base Line: 10
[Character Height: 12

* R:>HERCULES>request~

[Registers

19.request.1 302 73840
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15:37:52
15:37:45
15:33:50
15:22:22
15:18:31
15:06:25
14:54:49
14:49:47
14:44:55
14:39:57
J14:34:58

14:38:01
14:23:37
14:20:15
14:26:14
14:15:22
13:51:45
13:36:33
13:15:53
13:15:14
12:568:13
12:57:34
12:14:08
12:13:22
11:01:27
18:54:15
18:40:08
10:35:55
10:14:23

10:14:23

GC: About to flip.

Dynanic space=2,165,349, Static space=7,915, 447, Free space=7,002,112.

GC: Flushing oldspace.
ARES. of 15:14 on HERCULES completed,
space=2, 387,899, Static space=7,915,191, Free space=8,017,929.

Request for PAUL at
GC: About to flip.

Request for PAUL at
Request for PAUL at
Request for PAUL at
Request for PAUL at
Request for PRUL at
Request for PRUL at
Request for PAUL at
Request for PAUL at
Request for PRUL at
Dévice "HERCULES® is

Notification Scroll Hindou

Keyboard

Dynanic

ARES
ARES
ARES
ARES
ARES
ARES
ARES
ARES
ARES

of
of
of
of
of
of
of
of
of

1S:11
15:88
14:24
14:19
14:19
14:28
14:20
14:16
14:11

2,387,930 words collected into 2,127,599 words.

on HERCULES completed.
on HERCULES conpleted.
on HERCULES completed.
on HERCULES completed.
on HERCULES completed.
on HERCULES completed.
on HERCULES conmpleted.
on HERCULES completed.
on HERCULES completed.

operating again.

Irrecoverable error on device “HERCULES®: {irrecoverable device error

Request for PRUL at ARES of 14:84 on HERCULES conpleted.

Request for PAUL at ARES of 13:41 on HERCULES completed.

Request for PAUL at ARES of 13:33 on ACHILLES conpleted.

Request for PRUL at ARES of 13:15 on ACHILLES conpleted.

Printing of A:>paul>TRAINING>current~class-schedula-chron.text.9 has been sent to ACHILLES.
Request for PAUL at ARES of 12:57 on RCHILLES completed.

Printing of A:>paul> TRAINING>current~class-schedule-chron. text .8 has been sent to ACHILLES.
Request for PAUL at ARES of 12:13 on ACHILLES conpleted.

Printing of A:>pav1>TRAINING) current~class-schedule-chron.text.? has been sent to ACHILLES.
Request for PAUL at RRES of 11:00 on ACHILLES conpleted.

Request for PAUL at RRES of 18:58 on ACHILLES completed.

Request for PAUL at ARES of 1@:38 on ACHILLES completed,

Request for PAUL at ARES of 10:33 on HERCULES conpleted.

Hanespace Lock ARES: Reloading namespace SCH-TRAINING.

Recent servers contacted are ARES
Namespace SCH-TRAINING has becone unloaded:
records don’t go back far enough
Recent servers contacted are ARES

Function:

NOT IFICATIONS WINDOW
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-¢- Fonts: CPIFOHT,DT—TR]Z,DT-IRI?B,DI-HLIZ,DY-HLI28,DI-HL12I,DT—HL198 -
A 8 c 13 E F
(si:hardcopy-text-file "px:>pauldtrainingdpress-basic-lesson-04.text”
si:¥defavlt-hardcopy-devices
tinterpret-font-changes t
ifonts *fonts:(fix9 dp-tr12 dp-tr12b dp-h112 dp-h112b dp-h1121 dp-h119b)

ipage~headings nil)

Basic Field Maintenance Training Course Outline

Symbolics, Inc., April 1985 ) Page 1

PREQUISITES:
1. Formal 30 week electronics training course, or equivalent.

2. Formal training in micro-processor theory and operation

3. Mbimum of three weeks attached to a Symbolics field office, with at least five days
accompanying a qualified CSE in the field

4. Be able to use standard test equipment, such as oscilloscopes and multimeters

3. Knowledge of proper use of hand tools and soldering equipment
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META SHIFT < (start of file)
CTRL SHIFT [ (previous page)
CTRL P (previous line)

1

CTRL A METAR B CTRL B ‘_ _} CIRL F META F CIRL E
(start of line)(back word) (back char) I (fud char) (fud word) (end of line!

CTRL N (next line)
CTRL SHIFT 1 (next page)

META SHIFT > (end of file)

ADDITIONAL CONTROL COMMANDS

CTRL D (deletes char under .cursor) CTRL X . CTRL S (saves buff to same name.
META D (deletes word fud of cursor) CTRL X CTRL U (saves buff to new name)
RUB OUT (deletes char behind cursar) ' CTRL X K (kills buffer)

HETA RUB OUT (deletes word behind cursor) ABORT (cancels existing function)

CTIRL K (kills to end of line) RESUME (resumes previous function)

META K (saves to end of line)
CTRL Y (yanks 1st item)
META Y (ualks thru’ kill ring)

CTRL space (sets up marking)
CTRL W (saves and kills regians)
METR W (saves region w/o killing)

MOTION COMMANDS
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POWER AVAILABLE

mp
Circuit-Breaker

—— / AC Line Recepticle
120V / 30A / 60Hz

AC Line Filter Block (EMI/RF1)

Hi Hi
Lo Lo

Gnd Gnd

Y iz

Zuza

AR T T THTHHHHHHH i

W7

Chassis
Ground

Chassis Ground is the 3600 Cabinet. A

Plug to
Power Seaquencer

3600 170 Bulkhead - AC Input Wiring
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SV 10 NanoFEP & To optional

SSR Cirl Voltage AC to Blower Cart Tape drive To 8V Supply To Multi-Supply  To Disk Drive
NanoFEP Blower AG Outlet AC Outlet AC Outlet AG Outlet
6-pin Molex 3-pin Molex

~ ~ Starter Supply
Circuit Breaker

Unswitchaed AC Hot

Gnd Lo Hi
AC INPUT

Q>

—“cv2-

Blower Motor Speed Controller +5V Starter Supply

AC input
From 1/0 Bulkhead

3600 Power Sequencer - AC Wiring Starter Supply
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8V to NanoFEP &
SSR Ctrl Voltage

AC to Blower

To optional

Cart Tape drive To SV Supply To Multi-Supply Yo Disk Drive

NanofFEP Blower AC Outlat AC Outlat AC Outlat AC Outlet
6-pin Moleu 3-pin Molex "
N
N
N
N
© O \
+ - N
Solid G wEB
State NA | |4 RL
Relay N T BK
N
N
\
N
~ ~ N Starter Supply
Switched AG Hot - Circuit Breaker
N
Unswitched AG Hot N
==
N
10
Gnd Lo Hi
AC INPUT An
c
|
N
P
u
T
Blower Motor Speed Controller +5V Starter Supply
AC Input

From 1/0 Bulkhead

3600 Power Sequencer - AC Wiring Only

.
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5V to NanoFEP & To optional
SSR Ctrl Voltage AC to Blower Cart Tape drive To 3V Supply To Multi-Supply  To Disk Drive
NanoFEP Blower AC Outlet AGC Outlet AC Outlet AC Outlat
6-pin Molex 3-pin Molex
ST SNTTTTET CNTTTRT ORI R W
BRR
%hassgs k g
roun .
l Solid
State
Relay
~ ~ Starter Supply
Q’f Circuit Breaker
Gnd Lo Hi Gnd Lo Hi - +
AGC OUTPUT AC INPUT 5V DC Out A~
C
|
N
P
u
i TN T
Blower Motor Speed Controller +5V Starter Supply

AC Input
From [/0 Bulkhead

3600 Power Sequencer

- DC STARTER
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BN

SV to NanoFEP & To optional .

. SSR Cirl Voltage AC to Blower Cart Tape drive To SV Supply  To Multi-Suppl To Disk Drive
NanofEP Blower AGC Outlet AC Outlet AC Outlet AC Outlet
6-pin Molex 3-pin-Molex

N
N
N
N
N
N
2
(Cahassgs Y
. round | N
Solid \
State NG |18 §8
Relay NP | L §A
NN | [v v
N
~ ~ N Starter Supply
IM N Circuit Breaker
N1 I 1
Gnd Lo Hi Gnd Lo Hi -
AG OUTPUT - AC INPUT 5V DG Out An
R c
|
N
p
1]
T &~

_ Blower Motor Speed Controller

+5V Starter Supply

AC Input
From 1/0 Bulkhesd

3600 Power chucncér - DC Wiring & Blower AC Wiring
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System Backplane

&l
SR
-
&5]-s.v
Powaer to
optional Modem 5-2v
55,20
5120
ﬂi" +5 Volts
5V GHD  +6v # 46U GHD 45V GND 45V GND 45V GHD 45V GHD 45V  GND To optional ,
& = Cart Tape Drive
T @ @ @ T & NpanoFEP
I i It )L il ] it I ] ,
: + 95 VoLIs
; | SYSTCM GROUND
! [+,
i ] VIO
! G ;
B R cH1 -
3 N POS HIG et ®-e'm
| T T P
23 feea- . = AT
Chassis | pos
Ground 2
Channel 4 - GRY === +12V AG input AC Input
Channel 3 - YEL a3 - 12V :
Channel 2 - BLY === -2,0V -
Channel 1 ~ VIO = -5.2V
(AC/DC shown hara) (AC/DC shown hera)
Multi-Supply 5 Volit Supply

3600 DC Power Distribution
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120 VAC to
Distribution
Terminal Strip

=

Switch Panel AC Power
and SSA Ctrl Voltage

. Switch Panel
“} Power Transformer

AC Power On Lamp AC Line Recepticle
Main Circuit Breaker 120V /7 30A / 60Hz
AC Line Filter Block (EMI/AF1)

R
N
Y

Hi Gnd Lo

Hi

A

Lo &

1 zzizzzzzzzzzzz2z2

Lo

2

Y G Gndp

Chassis
Ground

3670 170 Bulkhead Wiring
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To Upper
g Muffin Fans

R To Lower
glrMuffin Fans

To optional To Disk Drive
Cart Tape Drive
24 Volt Power Supply

rom I/0 Bulkhead

3670 AC Distribution Wiring

View of lower left rear corner of card cage; inside the left cover.




BLK #4 with BLK heat shrink is System Ground siala i

System Backplana

+5 Volts

To optional
Cart Tapa Drive

]

OO owl 5 o
g +12v  -12v -2¥ -5.2¢ -5.2¢

e b ) =

BLK #4 with RED heat shrink is +5 Volts
WHT # 12 was used for -2 Volts
Two WHT # 10 waearae used for ~6.2 Volts Py
A +5 Volt Supply

Multi-Supply

{Powartaec shown hare)
(Powartac shown hara)

03>

2 BTEIE-T®
B

ACD D -

3670 DC Power Distribution
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On bottom of Power Tray: POWER AVAILABLE Lamp QOn top of Power Tray:

AC Line Recepticte Main Circuit Breaker ﬂ Pi i

ifot Supply Disk 12 Voit
120V / 20A / 60Hz [ 1.1 Circuit Breaker 1. Power Supply
Circuit Breaker

To Supply

EMI Capacitor] AC L"}EJ;/';;:",)BIOCR
1.5 uF
. To AC Dist
@ 660V === b Terminal
Strip
r““——[__
+5V Starter Supply Feed ";;'ut -
DG Out
N + - SSA
Urzzrrrrrrrrrrrrerrzrnf Ctri To
- RED Switch

3640 170 Bulkhead - Power Tray Wiring
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12 Volt Disk Supply

System Backplane

Multi-Supply ; .
(AC/DC shown)

-2y -%.2V

=

= GRY
oS "G & Vit
= BLY

Ho

Channel 4 - GRY == + 12V
Channel 3 - YEL =3 - 12V

Channel 2 - BLU sw== -2,0V
+5 Volt Supply Channel 1 = VIO e -5.2V
(Powertec shown) BLK #4 with BLK heat shrink Is System Ground

- BLK #4 with RED heat shrink is +5 Volts

3640 DC Power Distribution
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e T T s

MISC. CONTROL BITS

MAIN - [ | = wpurs b : :
MEMORY [ 1 oureor || processor FEC oprions
; ! | (3 BOARDS) |

. “eeprhc] 1/0
| PRDDLE Z;gﬁ%UIL PADDLE

HBULKHERD |,

S
PARALLEL |
PORTS ReB|

LASER
GRAPHICS
PRINTER
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AA-BITSDATA TN
L-BUS 28-BITS ADDRESS ST
MISC. CONTROL BITS

.................................... . SRIEIEIES B PR S P D P DD PP
................................................................................

DAIMIHHIHHIHIHIDIDIN \\§§\\ AT
. L-BUS. BUFFER \\k * HIGH SPEED BUFFER N

NANENNREER NN NN NSRRI RANNNNAN

3 SERIAL_
O CTRLR| JCTRLR
i A B

525 FRONT PANEL

a 213]

1
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4-
L-BUS JITIR0Mess
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DRIH
BUFFER

\\\\::::\\\ﬂ 0;§§§&\\\\\\fffif;:§§§§hus
= ac R

36-BIT DATA HORD
7-BITS OF ERROR-CORRECTION-CODE (ECC)
1 SPARE BIT

RBS/CRS/U

\
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L-BUS {3-BITS AT Ress

MISC. CONTROL BITS

T BSTATAC T
6-BITS ADDRESS -,
- MISE. "CONTRAL 8l

< %ﬁ//

ALY
// //
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R EPRTE Shetie 2 et AR e

Enhanced Performance Option

: _ PROGRAM
VIRTUAL G COUNTER
ADDRESS

TRANSLATION

4 PREFETCHER

VIRTUAL

ADDRESS
REGISTER

g e

INSTRUCTION MICRO-
PIPELINE SEQUENCER
ERROR MEMORY
CHECKING DATA DATA PATH
REGISTERS +'

ENHANCED PERFORMANCE OPTION

-17-
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{ ALU Top-of-Stack RegisterJ FPA Top-of-Stack Register
Integer Integer Floating - Floating
Tag Tag Point Point
Check Check Tag Tag
Check Check
¥ Y 4 y

Integer ALU

N

]
1
}
1
!
1
1
1
1
1
1
1
!
I
1
1
1
1
i
1
|
1
1
1
'
1
1
i
i
i
1
1
1
1
|
i
'
!

-

3600-tamily processor FPA

Copyright © 1985 Symbolics, Inc.

FLOATING POINT ACCELERATOR

-18-
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CONTROL
REGISTER

Py

CART TAPE,

et .  SERIAL.

PARALLEL
PORTS

HIGH-SPEED
RAM BUFFER

%&é‘: > 2
§ CART TAPE, 1
;:&? PARALLEL PORT, 43

SERIAL PORT = fi3

GBUS BOARD

(S)=GBUS SLAVE ) 36XX CABINET
(M)= GBUS MASTER

GENERIC BUS INTERFACE
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Symbolics | 1BM
S [l F——= | | roni | coiea
SNA ;

SNA FACILITY

-20-



BASIC BOARD COMPLEMENT

symboliCSs ic.

BOARD

512K MEMORY
1 MW MEMORY
2 M4 MEMORY

FEP

NFEP

FEP PACDLE

ENHANCED
FEP PADDLE

I/0 BOARD

1/0 PADDLE

P/N

170002

170473

170309

170062

170236

170062

170236

170066
170069

170265

170082

170157

170086
170245

170162

3600 SERIES BOARD COMPATIBILITY CHART

VERSION

W/ 976002
PAL SET

W/ 976002
PAL SET

W/ 976003
PAL SET

W/ 976002
PAL SET

W/ 976002
PAL SET

W/ 976003
PAL SET

W/ 976001
PROM SET

w/ 976000
PROM SET

¥/ 976001
PROM SET

3600

(a)

(a)

{a)

3600 3640 3645 23670
-EPQ

X - X X X
X X X X
X X X X
- X - x
x - - -
X - - -
- X X . X
X - - -
- b3 X X
{a) - - -
X - - -
- b's X -
{a) X b 4 X
x - - -
- x X -
{a) X X X

3675

REMARKS

S12K WORD (2 Mbytes) OF 36-BITS EACH W/ ECC
REQUIRES 2MW.FLOD LOADED IF NOT USED W/ NFEP
REQUIRES 2MW.FLOD LCADED IF NOT USED W/ NFEP

WIRE~WRAP W/ V24 PROMS & HEADER
PALS~DEVNUM. 4 IN E21
DEVACK.4A IN C23

ETCH W/ V24 PRCMS & HEADER
PALS-DEVNUM.4 IN E21
DEVACK.4A IN C23

ETCH W/ V24 PROMS & HEADER
PALS-DV2NUM IN E21
DV2ACK IN C23

WIRE-WRAP W/ V127 PRCMS & HEADER
PALS-DEVNUM.4 IN E21
DEVACK.4A IN C23

ETCH W/ V127 PROMS & HEADER
PALS~DEVNUM.4 IN E21
DEVACK.4A IN €23

ETCH W/ V127 PRCMS & HEADER
PALS~DV2NUM IN E21
DV2ACK IN C23

WIRE-WRAP / SMD INTERFACE
PROMS-DISKU.2.22 IN Q29
DISKU.1.22 IN N29
DISXU.0.22 IN L29

ETCH / ST=-506 INTERFACE
PROMS-SDSKU.2.1 IN B23
SDSKU.1.1 IN J15
SDSXU.0.1 IN H10

ETCH / SMD INTERFACE
PROMS~DISKU.2.22 IN E23
DISKU.1.22 IN J15
DISKU.0.22 IN H10
SMD INTERFACE
ST-506 INTERFACE

SMD INTERFACE

-21-
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3600 SERIES BOARD COMPATIBILITY CHART

BASIC BOARD CCMPLEMENT - LISP PROCESSOR

BOARD P/N VERSION 3600 3600 3640 23645 3670 3675 REMARKS
~EPO
DATA PATH 170032 WIRE-WRAP X - - - - - PAL IN LOCATION AA76
W/BASECTL.3 PAL
WIRE-WRAP - X - - - - PAL IN LOCATION AAT76
W/DPI1FU.2 PAL {SEE NOTE b)
ETCH - X - X - PAL IN LOCATION T23K
W/BASECTL.3 PAL
ETCH - X - X - X PAL IN LOCATION U23K
W/DPIFU.2 PAL {SEE NOTE b)
SEQUENCER 170042 WIRE-WRAP X - - - - -
ETCH X - X - X -
MEMORY 170052 WIRE-WRAP X - - - - -
CONTROLLER
ETCH X - X - X -
INSTRUCTION 1702690 - X - X - X {IFU) EXPANDED MEMORY CONTROLLER
FETCH UNIT {SEE NOTE b)
EXTENDED 170299 -1 X - X - X - (X5Q) ADDITIONAL 8K C MEMORY
SEQUENCER =MC. COMPATIBLE
-2 - b 4 - X - X {XSQ) ADDITONAL 8K C MEMCRY
~IFU COMPATIBLE
{SEE NOTE b)
BASIC BOARD COMPLEMENT ~ BOARD TOTALS
TOTAL PADDLE PCBA’S 2 2 2 2 2 2
TOTAL L BUS PCBA’S EXCLUDING MEMORY s S s 5 5 5
TOTAL MEMORY PCBA’S (MINIMUM) 1 1 1 1 1 1 PROVIDING 2 Mbytes RAM STORAGE MINIMUM
MAXIMUM ADDRESSABLE MAIN MEMORY = 32 Mbytes
(4 - 2 MW MEMORY PCBA’S)
TOTAL L BUS SLOTS USED EXCLUDING MEMORY (ETCH) § 5 5 S 5 5
TOTAL L BUS SLOTS USED EXCLUDING MEMORY (W/W) 10 10 - - - -
TOTAL L BUS SLOTS PROVIDED 21 21 10 10 21 21

BASIC BOARD COMPLEMENT COMPATIBILITY NOTES:

(a) FOR USE IN 3600 MACHINES WITH 3670 ENHANCEMENTS (PEV)

(b} INCLUSION OF IFU, XSQ (170299-2), AND DATA PATH W/ DPIFU-2 PAL (170032) BOARDS CONVERT A STANDARD 3600 TO A 3600
WITH ENHANCED PERFORMANCE OPTION, A 3640 TO A 3645, OR A 3670 TO A 3675. THESE BOARDS MAY BE INSTALLED ONLY INTO )
MACHINES EQUIPPED WITH NFEP, 236 MICROCODE, AND 6.0 OR LATER WORLDS. .

-22~
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OPTIONS
3600 SERIES BOARD COMPATIBILITY CHART
BOARD P/N VERSION 3600 3600 3640 3645 3670
-EPO
FLOATING POINT ACCELERATOR
FPA 170240 X X X X
MAGNETIC TAPE INTERFACE (INCLUDES 2 BOARDS):
MTI 170176 X X X X
MTI PADDLE 170213 X X X X
DISK DRIVE MULTIPLEX
AUX DISK 170197 X X X X
PADDLE
G BUS INTERFACE (INCLUDES 3 BOARDS):
~MINIMAL 170304 -1 X X X X
-POPULATED 170304 -3 X b 4 X X
G BUS PADDLE 170383 X X X X
UNIBUS BOARD 170233 X x X X
MOLTIBUS BOARD 170360 X X X X
COLOR OPTIONS
STANDARD COLOR SYSTEM (INCLUDES 3 BOARD TYPES):
COLOR 170140 X X X X
CONTROLLER
COLOR MEMORY 170136 b 4 X X X
COLOR PADDLE * 170144 X X X X
CHROMA PADDLE 170387 X X X X
BROADCAST COLOR SYSTEM (INCLUDES 3 BOARDS) :
COLOR 170140 X X X X
CONTROLLER
COLOR MEMORY 170136 X X X X
BROADCAST 170328 X X X x
PADDLE
CAD SYSTEM (INCLUDES 2 BOARDS) :
CAD BUFFER 170324 X X X X
CAD PADDLE 170314 X X x X
OTHER:
FRAME GRABBER 170403 X X X X
F.G. PADDLE 170281 X X X X
GEN-LOCX 170288 x X b X
PADDLE

3675

x X

REMARKS

REQUIRED FOR TD80

PADDLE BOARD INSERTED IN ANY
UNUSED PADDLE SLOT. PROVIDES
1 TO 7 DISK DRIVE MOULITPLEX.
GENERIC BUS INTERFACE TO L-BUS

USED FOR G BUS-SLAVE OPERATION CR
USED FOR G BUS-MASTER OPERATION

'

G TO L-BUS INTERFACE FOR DEC CR
G TO L-BUS INTERFACZ FCR INTEL

1 TO 4 BOARDS

FOR SYSTEMS W/O OVERLAY ONLY
FOR SYSTEMS W/ OR W/O OVERLAY

LOW-RES ONLY

HIGH-RES / NON~INTERLACED

-23-
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MEMORY Board P/N 170002

|

LBUS| O . . .
Basic Configuration
LBUSE 1 | Viewed from top looking down

CAUSY 2
[BUSK 4]
[BUS§ 5
[BUS§ 6 |
[BUSY 7]

3600 INPUT/OUTPUT Board P/N 1700821

[LBUSE 8 [ 13600 I/Q Paddle Card P/N 170086

3600 FRONT END PROCESSOR Board P/N 1700621

[EEP JFPC T 13600 FEP Paddle Card P/N 170066

FLOATING POINT ACCELERATOR Board F/N 170240

MEMORY CONTROLLER Board P/N 170052

| l i
|
SEQUENCER Board P/N 170042

{ i
DATAPATH Board P/N 170032

FPA "::‘

[DP B=

3600 BACKPLANE Board PN 170023

3600 BACKPLANE ASSIGNMENT
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MEMORY Board P/N 170002 . . .
Basic Configuration

Viewed from top looking down

13670 I/0 Paddle Card PN 170162

3670/3640 INFUT/OUTPUT Board P/N 170157-1LILBUSE 12 |

367073640 FRONT END PROCESSOR Board F/N 1702361 EEP §FPC | 1907073040 FEF Paddle Card P/N 170069

FLOATING POINT ACCELERATOR Board P/N 170240
MEMORY CONTROLLER Board P/N 170052
SEQUENCER Board P/N 170042

3670 BACKPLANE Board P/N 170027

DATAPATH Board P/N 170032

3670 BACKPLANE ASSIGNMENT
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Basic Configuration
Viewed from top looking down

MEMORY Board P/N 170002

3 | 13640 I/0 Paddle Card P/N 170245

367073640 INPUT/OUTPUT Board F/N 170157-2lLBUS]

367073640 FRONT END PROCESSOR Board P/N 170236 FEP JFPC | 13070/3640 FEF Paddle Card PN 170069

FLOATING POINT ACCELERATOR Board P/N 170240
) MEMORY CONTROLLER Board P/N 170052
SEQUENCER Board P/N 170042

DATAPATH Board P/N 170032

3640 BACKPLANE Board P/N 170219

3640 Backplane Assignments
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3600 SERIES CONSOLE
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3600
processor

. . ixel
: display <}:{> P :>
<ﬁ> K r‘:{ N ooy FIFO .

 Two-word buffer

Dual-port
L bus video 256 x 16

To
console
display

Buffered Datapath to Display
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L ‘ ] Lbus

3600 —| Bufter | Paddle board
microtask > e
wake-up 'tf’

signal __.{ Shift register l :
‘h |
:
i
|

Crystal oscillator

Manchester encoder
Control logic o]

== =——- 4 ' External
i Differential driver clock input
4 2

High-fidelity -=-=-----=-= FoTIIIoTS .
audio box

3600 console

- - - e = = - - - -

BASIC DIGITAL AUDIO OUTPUT SYSTEM
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LEMO MONITOR BLOCK DIAGRAM

T symboliCS ine. ~
K¥8D &
VIDEQ H SYNC U SYNC MOUSE
CHBLE
¥ SYNC H SLEEPS
BUFFER DEFLECTIDN
H_SYNC PCBA V SWEEPS
CONTROLLER
PCBA
VIDED
. 15080 (PHILIPS
svee ‘ ONLY) | yIDED
-SVDC | pCBA
POWER
SUPPLY & |/ A
XFMR ASSY
HI
voLT
PS
18 KUAR
KEYBOARD MOUSE
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HIROSE
CABLE

DIGITARL
RUDIG
(PROVISION)

-
8%, o S SR
v SYNC H SWEEPS
PE DEFLECTION
VIDED H_SYNG PCBA V SWEEPS
PCBA VIDEO
CONTROLLER AUDIO
PCBA aupro  (LOPNECTOR
| -
+SUDC 225VDC (PHILIPS
ONLY) | VIDEO
~svDC'} PCBA
POWER * SPEAKER
SUPPLY &
XFMR ASSY |—\—]
KEYBOARRD MOUSE

PEV MONITOR BLOCK DIAGRAM
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CONTRRST

PRESET  / ;I

STATIC
FOCUS

DYNANIC VERTICAL
FoCUs

LINERRITY Q
VERTICAL
CENTERING
VERTICAL VIDED
SIZE PCBA

HORIZC

CENTEF
HORTZONTAL
FREQUENCY

\ /
.

R4l‘.
HORIZONTAL K212 ,@), )
LINEARITY
N
DEg L L3014
Ecy, oy L3oz BRIGHTNESS" -
Pkessr
P Cgp
A VR258
@ 8+ CONTROL
R10S
@ @ Ri11
~

PHILLIPS DISPLAY ADJUSTMENTS
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VERTICAL SIZE |" P4

VERTICAL HHLHI‘D P3
VERTICAL_ TOP,/BOTTOM
ARLreo e} |ps

LINE
VERTICAL LINEHRI‘YIO P6

VERTICAL DYNAMIC FOCUS‘@ P10
VERTICAL DC CENIERINGl@ PO

D
E
ocus{ P7 L
C F
E ==
& D1
1
HORI ZONTAL ~
LINERRITY 1 g Pil®_]
P
gricHThESS| © P8 L
A
VIDED PCBR

HORIZONTAL ‘
DYNAMIC s P11

HORIZONTRAL HOLD'CD P2’
HORIZONTAL HIDTHI@ -1 P

-

MONITERM DISPLAY ADJUSTMENTS
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COLOR SYSTEM
COLOR
CONTROLLER
170140
STANDARD
8-BIT 1
8+8 1
16-BIT 1
16+8 1
' 24-BIT 1
32-BIT 1
BROADCAST
RESOLUTION
ALL MODES 1
(UP TO 24-BITS
WITH 8-BIT
OVERLAY)
CAD BUFFER

8 BITS + 1 O.L.

RESOLUTION NOTES:

HI-RES
NTSC
PAL
PAL

ean0Te
[ S B N )

COLOR SYSTEM HARDWARE OPTIONS
COMPONENT PCBA’S

COLOR CHROMA
PADDLE PADDLE
170144 170387

1 «~- or -=- 1

1 --or --1

l «=- or ~= 1

{1280 X 1024)
{ 640 X 480)
{ 640 X 1575)
( 865 X 575)

CAD HI-RES (1024 x 1024)

BROADCAST COLOR

PADDLE MEMORY BUFFER
170328 170136 170324

30 HZ FRAME RATE
30 HZ FRAME RATE
25 HZ FRAME RATE
25 HZ FRAME RATE
60 HZ FRAME RATE

INTERLACED
INTERLACED
INTERLACED
INTERLACED

PADDLE
170314

NON-INTERLACED

RESOLUTION  CONSOLES

CAD CAD BUFFER

AMTRON
a é MITSUBISHI

TEKTRONIX

b
C% HITACHI
" o

d

HITACHI

ov

e CAD~AMTRON
CAD-TEKTRONIX
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OPTION

FRAME GRABBER

GENLOCK

GRAPHICS TABLET
SERIAL CONVERTER UNIT

COLOR CONSOLE UNIT

COLOR SYSTEM HARDWARE OPTIONS

FRAME GRABBER
170403

REQUIRED PCBA’S
FRAME GRABBER PADDLE GENLOCK PADDLE
170281 170285
1
1
1

NOTES

FUNCTIONS INDEPENDENT
OF ANY COLOR SYSTEM

MAY BE USED WITH
STANDARD SYSTEM
OR BROADCAST SYSTEM

MAY BE USED WITH
ANY COLOR SYSTEM

FUNCTIONS INDEPENDENT
OF ANY COLOR SYSTEM

MAY BE USED WITH
CAD BUFFER SYS. ONLY

REQUIRES CAD COLOR
CONSOLE SOFTWARE
LOADED
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COLOR SOFTWARE OPTIONS
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2 Mbyte
COLOR MEMORY BOARD

(OPTIONAL)

.

-~

-

2 Mbyte
COLOR MEMORY BOARD

(OPTIONAL)

h

-

~

2 Mbyte
COLOR MEMORY BOARD

(OPTIONAL)

-

-

-

2 Mbyte
COLOR MEMORY BOARD

-

h 4

noeE 2Horon

-

COLOR CONTROLLER
BOARD

s

-

o NIy

COLOR

e

PADDLE
BOARD

i

GENLOCK

| N
"I BOARD

1
l(———- COMPOSITE SYNC

l—((_)PTIONAiI

STANDARD COLOR SYSTEM
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A 4
....1 Digital-to-analog
converters
‘m‘etlgl:r! ,/ > 35\?‘1“0!“!!_0 " I, II> R
{CMEM board) "3z - logic 6| 1z | LT
™ l A
é II: N G
- 12 [R1}]
Control o
ntr
L ) and sync - '
h (CCTL board) 0
u r R E
s 7
12 LT
b .
u
S
“ Z
7
N
3
Lo D———-»
v 4 -
1 Composite sync
. Optionat - - pa V4
; > genlock ¢ 72 N
: . : Lompasite sync
L

or video

BROADCAST COLOR SYSTEM
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o JO pe

COLOR
MEMORY )
coLoA
CONTROLLER

COLOR BACKPLANE

SYNC GENERATOR

ENCODER

oApe

NGTE: Tha picture Is divided In two to show customar rasponsibliitias versus Symboiics supported hardware.

STUDIO ENVIRONMENT

DECODER

NTSC

MONITOR

s

-15-
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Digital-to-analog
converters
Iimage .
memory Vi
> overlay 4
plane
v ety
. Switching
L logic
h > .
u | :
S Image N \
o memory £ y
1 main ‘8
image
‘é Compeosite sync
on
i L i oft
3 CAD buffer N\
i — control and —
W sync
generator TN\ D Sync out

CAD-BUFFER




SymbO/ICS inc.

Precision Black  Analog-To-

Levei Clamping  Digital S
Input And Videa Flash
Buffers Processars Converters
Red [N
Composite [n/ R <l |7 T ~
Video —— A\ 8 8
P
a
c
K
i .
reen & 1- p "
reen e g s /.
Comgosite G = G —4 LuT 7 Image 7
Video > T s 8 g6 [Memory| 32 ]
- L
o 2
g
i y
c
Blue Y
4
Compaosite B‘ L’UT 7 1
Video 8 8 |
T y -
Sync Crystai T,
Stripper Osciltator )
Riviiced Address thus - l
| and Sync Control Control }
. Icmmm togie | Logle
External =
Compaosite - " -
Sync - praces "] circun i
Composite Syne Out [’ , '

FRAME GRABBER
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MEMORY Board P/N 170002L_LBUSH 0 TCMEM ]

) COLOR MEMORY Board P/N 17013612 /LBUSH 1 [CMEM |

§ COLOR MEMORY Board F/N 170136L1ILBUSY 2 [CMEM 1
COLOR MEMORY Board F/N 17015610 1LBUS) 8 [CMEMJ cpc| 1COLOR Paddle Card PN 170144

| [CBUSH a4 _[cciL

| =
LBUSE 5 ] (0LOR BAGKPLANE Board P/N 170276
LBUSE 6 | ces

LBUSY 7 ]

NOTES:

1. When using a Wire-Wrap Color Controller Board, the Color Backplane board MUST be plugged
into the first 5 slots of the backplane. There MUST be WW connections between LBUS4 and LBUSS.

2. Color memory boards are plugged in, next to each other, starting with the slot to the left of
the Color Controller.

3. The Color Paddle Card always goes behind the first Color Memory board.

3670/3600 Color'Option Wire-Hrap Color Controller ONLY
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o SymboliCS inc. -

COLOR MEMORY Board P/N 1706136L1ILBUSH X+2 [CMEM

COLOR MEMORY Board P/N 17013610 ]LBUSY X+3 [CMEME CPC[ 1COLOR Paddle Card P/N 170144

“ETCH COLOR CONTROLLER Board F/N 170140L_|LBUSH X+4 [CCTL JGNUK] 1GENLOCK Paddle Card

LBUSH X+5 |
FRAME GRABBER Board P/N 170403L-ILBUSE X+6

: P/N 170286

\
COLOR BACKPLANE Board P/N 170276
FRAME GRABBER Paddle Card P/N 170281

LBUS

NOTES:
is five (5) adjacent empty LBUS slots.

the Color Controller.

3670/3600 Color Options

1. When using an ETCH Color Controller Board, the Color Option can be placed ANYWHERE there

2. Color memory boards are plugged In, next to each other, starting with the slot to the left of

3. The Color Paddle Card always goes behind the first Color Memory board.
4, The OPTIONAL Genlock Paddle Card ALWAYS goes behind the Color Controller Board.
S. The OPTIONAL Frame Grabber Board and its Paddle Card can plug into ANY empty LBUS slot.

ETCH quor Controller ONLY
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Standard 8-Bit Color Option

Viewed from top looking down

3640 COLOR BACKPLANE Board P/N 170345

MEMORY Board P/N 170002

COLOR MEMORY Board F/N 170136L01LBUS

ETCH COLOR CONTROLLER Board P/N 170140L—ILBUS
367073640 INPUT/OUTPUT Board P/N 170157-2LLBUSY
‘ LBUSY 4 |

“3640 FRONT END PROCESSOR Board P/N 1702361 FEP JFPC | 13070/3640 FEP Paddle Card P/N 170069

[CMEME CPC] COLOR Paddle Card

P/N 170144
|CCTL EGNLK]
I 13640 1/0 Paddle Card P/"NJ 170245

W N = O

CAD Buffer Color Option

Viewed from top looking down

3640 Color Options
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wen 110t (O * . £y REGAUSS COL
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AMTRON SYSTEM INTERCONNECT DIAGRAM
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+« 15V ADJUST

. 50 ‘nn.msr - 15V ADJUSY
R31__R25
R34 r@ e

NOTE: Al fuses are slo-blo type.
F7 (1.5 Arp)

[ji::{:]m (1.5 Arp)
[]:::(:]FS (1.5 finp)
[(—Jre @seme
D:D F2 (0.15 Arpd

+

e

+ 48U ADJUST

+ 166V ADJUST

t’ L R22
c5§ C6¢ RS,
. G + 16-+16
N+4 BNLI1 OGN
DS ebsSsSOD

-3 1>
(-2 % 2
O®™

ozZo
Ules |
WNee &
11
sZO

AMTRON LINEAR POWER

SUPPLY
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AMTRON VIDEO PCBA
" |©|ren can
. RED BACKGROUND ]
© |GREEN GAIN
BLUE BACKGROUND © |BLUE GRIN

AMTRON ViDED ADJUSTMENTS
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AMTRON HV/DEFLECTION PCBA

E:SCREEI‘I

HERT SINK

: HI-UOLTAGE

(DO NOT ADJUST)

MORI ZONTAL PINCUSHIOH
SIZE

AMTRON SYNC PCBA

61 [5)

UERT UERT :
POS SIZE 1 HORIZ

HOLD
E HORIZONTAL
POSITION

(FRONT OF MONITOR)

AMTRON DEFLECTION & SYNC ADJUSTMENTS
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R

| aenies, 7/ «‘

SRIGHT  nEALTHL AMP ’
® l PoweR
O uoun.‘u \ DESAUSS

oo

COLOR

AYDIN FRONT & BACK PANELS
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OYNAMIC CONVERGENCE CONTROLS FOCUS

-

@

Snos
90 o N
5o T N0

]
. E
DEFL BLOCK

P ©
o g0 g |~
e .88

oz
35
Og (€] | [-
E:[D S p
[ [ =
o 0 C3 96 C 1 | e 3
ofl 5 sem 12 dln
o, —“: .ﬁg @
G i fefee 23 ==
x o 3 <
[ € g z §@:‘§ g d
@ G o VIDEO BLOCK {
= || 99359,
o 155 :O8 Y Ty jen |
p

| e v

-

]

COMPOSITE VIDEO/COMPOSITE
SYNC sw

AYDIN BLOCK CONFIGURATION




‘Fi'r ES}/TT?t)CJ”Z?EBhﬁ;

5393 $392 391
| ‘ |
%L SCREEN | MAINTENANCE PANEL |
HOLD GAIN
. scﬁfsu CONTRAST H v —/ o
R B G O
606 666779 N
[
| weasz I~ “wrize | wriza | 0T ]
VR391 VR471 VR171
VR393 VR17S VRS 71 VR172
VR173
KEY

0991
/
OPERATOR PANEL é
(:ji:) oo BRIGHT DEGAUSS PONER
C— 1 Q
COLOR
NN\ N\ \
S171  VR691 $992  g991

AYDIN MAINTENANCE AND OPERATOR
PANEL ADJUSTMENTS
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RASTER
o &
G‘jz?' “{;LR s O Or

BEAM MOVEMENTS

®®

®  ®

® @

®G
®

CONVERGENCE PCBR

JUUUUU

1

URO1
O uro2 H
ﬂn
F
RED RED RED
s O 2 O 70O

ON® ON@©) ON®,
BLUE GREEN BLUE GREEN  BLUE CREEN

RED

6 O

RED

e

RED

3O

RED

sO

Q0 OO Q0
BLUE GREEN BLUE GREEN BLUE GREENBLUE GREEN

RED RED RED
10O 10 e O
OO OO0 (OO

BLUE GREEN BLUE GREEM

DLUE GREEN

ADJUSTMENT ORDER

CONTROL PCBR
r S Uvvuy
su4e:
OTPa2
QOTP43
M UR404 yR4D1 YR403
(o] [o]
- TP41  TP44
Y=
V-CENT U=SI122 U-LIN
O
P75
o VR781 VR702 WR783
.o o] T8 PCC T8 PCC TEB PCC
8
TF73 PHASE AnP
suser O
Ly R1Z
CENT
D DYN FOCUS
TPS7 VRS82
VRSE3 D
H-cenr ° SIDE PCC H uxnm v-u/s
cA ™ o vR7m vnssx umez
1955
\QipER
Q
P56 1'%2 VR992
: O
1 e Otpsz PS4 s
VIDED PHASE

AYDIN CONVERGENCE AND
OEFLECTION ADJUSTMENTS

~28-
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C§j INPUT VOLT SEL PLUG

] Al

3l

RB

M3

B sl

MG

T931

+63V ADJ

VR933 |

ey

+100V ADJ
VR932

>

iy

+130V ADJ 1
VR931
2
N
D

- #1060V ADJ
L

A

+65V ADJ
/

+130V ADJ
|~

PCB-POWER-RECTIFIER

PCB—POWER?REGULATOR

AYDIN PCB - POWER RECT
AND PCB - POWER REG ADJUSTMENTS

-29-
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MJ CONN WIRING

L331 CONN WIRING —é ,

M o
1y Ot
1 F

PCFV-1-0 kL

\ Y
HEAT B
SINK
L8A1 L3A2
2N
XFMR
N

VIEW FROM FRONT

LOCATED ON LEFT REAR OF CHASSIS

DYNAMIC BLUD

ADJUSTMENT

-30-
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/_" Interface Cm“—(:.j
- ; g WS g
Ethernet Coax
{ L Ethernet transceivers ——/ /
Ethernet Terminators

NETWORKING
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Dedicated °
Phone Lines

Laser
Graphics
Printer

3640 3640 3670
(with custom software).=f_ < E h L u‘\Eth lo.t o~
t ernet erne
Transceiver

75chm Terminator / SOohm Terminator

Chaosnet T~ Chaosnet
Transceiver

symbolcs Local Area Network (LAN)




(—'SynﬁIMCSha

1Q QO QO QO sO O 1Q
3O QO WO 20O wQ wQO QO

PIN SIGNAL PIN SIGNAL
1 SHIELD 9 COLLISION PRESENCE -
2 COLLISION PRESENCE +| 10 TRANSHIT -

3 TRANSHIT + 11 N/C

4 N/C 12 RECEIVE -

S RECEIVE +. 13 +12V

6 +12V RETURN 14 N/C

7 N/C 15 N/C

8 N/C

TRANSCEIVER CABLE CONNECTOR

AND PIN OUT
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DESTINATION

NOTE: 1 BYTE = 8-BITS

 ETHERNET FRAME FORMAT

SOURCE FRAME INTER-
PREAMBLE ADDRESS ADDRESS TYPE DATA CHECK FRAME
SEQUENCE | SPACING
64-BITS 4B-BITS 48-BITS 16-BITS 48 TO 1500 BYTES 32-BITS 9.6 micro-
: . seconds
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CSR SWITCH SETTINGS

OCTAL # 4 2 1 4 2 1 & 2 1 4 2 1 421"421
BIT 17 16 15 141312 [ 1110 9 8 7 6 5 4 3 210
CSR 7 6 4 0 0 BN

(HARD-WIRED)

BINARY 1 1 1 11 0 1 0 0 0 0 O 0 0 0 0 0 0
LOCATION ( - HARD-WIRED - ) U~ uu u u u u U U - JUMPERS -

2 2 2 2 2 2 2 2 2

‘3 2 2 2 2 2 2 2 2-
SWITCH # 7 1 2 3 4 5 6 7 8.
POSITION ON OFF ON ON ON ON ON ON ON
NOTE: SWITCH ON = LOGIC 0

SWITCH OFF = LOGIC 1
VECTOR SWITCH SETTINGS
OCTAL # 4 2 1 4 2 1 4 2 1 NOTES: 1. U23-8 IS TEST/OPERATE SWITCH.
ON = TEST (LOGIC 0).
BIT 8 7 6 § 4 3 2 1 0 OFF = OPERATE (LOGIC 1).
VECTOR 3 4 0 2. BITS 0,1, AND 2 ARE HARD-WIRED
TO LOGIC 0.
BINARY 0o 1 1 100 0 0 0
LOCATION U U U u uvuu HARD-
2 2 2 2 2 2 WIRED
3 3 3 3 3 3

SWITCH# 1 2 3 4 5 6
POSITION ON OFF OFF| OFF ON ON

INTERRUPT BUS REQUEST PRIORITY

JUMPER BLOCK LOCATED AT U6: FACTORY SETTING - BR LEVEL 5
(Pins 8 & 9 connected)
ALTERNATE SETTING - BR LEVEL 4
(Pins 1 & 16 connected - reverse
block 180 degrees)

INTERLAN UNIBUS ETHERNET CONTROLLER SWITCH SETTINGS
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Connand: (hostat)

Chaosnet host status report.
Site HNane/Status

401 ARES: THE GOD OF HAR
NIL .
Connand:

Cannand: B

Lisp Listener 1

Type Control-fAbort ta quit.

Subnet H#=in #=out  abort lost crc ran bitc other
1 23 e Q e "} [}

HOSTAT FUNCTION

drequest-20.proto-request /78
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Processes Areas Meters File System Windows Servers Network

He Ip b Quit

Hostat

This {s the Peek utility progran. It shous a continually updating

display of status about sone aspect of the systen, depending on what

node it is in. The available nodes are Visted below., Each has a nane,

folloued by a single character in parentheses, followed by a description.

To put Peek into a given node, click on the nane of the node, in the comnand -
nenu above. RAlternatively, type the single character shoun below.

IProcesses (P):
Show all active processes, their states, priorities, quanta, idle times, etc.

Areas (A):
Shou all the areas in virtual nerory, their types, allocation, etc.

Meters (M):
Show storage, disk, and GC neters.

Fila Systen (F):
Shou all of our connections to various file servers.

Hindous (H):
Shouw all the active windous and their hierarchical relationships.

Servers (6):
Show all active network servers and what they are doing.

Network (N):
Show a1l local networks, their state and active connections, and network interfaces.

Help (GRED):
Explain how this progran works.

Quit (Q):
Bury PEEK windouw, exf{ting PEEK

Hostat (H):
Show the status of all hosts on the Chaosnet.

There are also the following single-character comnands:

2 (preceded by a nunber): Set the anount of tine betueen updates, in seconds.
By default, the display is updated every two seconds.

<SPACE>: Innediately update the display. -

Hostat

PEEK WINDOW
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Converse {Text)

End Just sends, Abort Just exits, Control-End asends and exits

CONVERSE
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Mo, Lines Date Fronslp Subfect or Jext
Profile Quit Delete Undelete Reply
Configure Save Next Previous Continue
Survey Get inbox Jump Keywords Mail
Sort Map over Move Select Other
Hessage
* R:>HERCULES)>request-17.proto-request 760
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The System Menu
Windows This window Programs
Create Attributes . Lisp
Select Refresh Edit
Split Screen Bury Inspect
Layouts Kill Mail
Edit Screen Reset Font Edit
Set Mouse Screen Arrest Trace

Un-Arrest Emergency Break

Flavor Examiner
Document Examiner
Hardcopy
File System

Picture Editor
[13: - " seale (Brahms), by Johannes Brahns)
{13:30:089 Performning Chorus, "Kommt, ihr Toechter”, from the “Matthaeus-Passion", by Johann Sebastian Bach]
[13:38:37 Perforning Chorus, "Wir nuessen durch viel Truebsal..*, from BWYU 146, by Johann Sebastian Bach]
{13:45:18 Perforning Fugue in E-flat, "St. Anne®, by Johann Sebastian Bach]
[13:52:22 Perforning Prelude in E-flat, “St. Anne", by Johann Sebastian Bach)

15:47:11 Perf i Preliirds 1es 3 R 4 Tans, by Nirnlas_Ri +1
[18:42: 0 BrofrrRdAR B Rds s pdnmsanne Fydnacons st TH.Bd canmeied]

Command:
Command: [Abort]
Back to Lisp Top Level in Lisp Listener 1.

Command:  ______ __ ... -
Edit Stops Play Musical Selection Set Tine Start GC
Enable Services Quiet Set User ID : Undelete File
Expunge Directory

You are entering a Comnand Processor command.
The only possible completion of the text you have typed is Show Directory.

 :Shou directory[Abort] )
Back to Lisp Top Level in Lisp Listener 1.

© fepl: [Abort]
Back to Lisp Top Level in Lisp Listener 1.

o [Abort]
Back to Lisp Top Level in Lisp Listener 1.

© shou [RAbort)
Back to Lisp Top Level in Lisp Listener 1.
Lisp Listener 1

ot OR CAMERE vE e N L p bk T

FL0  ARS EHELADE fon s b A3 60 TN REENT F 3G GNP £y 1 A B F R 104

15:55: 27 Screen Hardcopy USER: i

SYSTEM MENU

R R R R T




.

Top
Bortom
Help Edit Save , Lreate
View Copy Delete Primary Name
Add Namespace Locally Quit

+ R:YHERCULES?>request-18.request.l

NAMESPACE OBJECT EDITOR
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(locally)
Top
Bottom -
Help Editt Save Create
View Copy Delete Primary Name
Add Namespace Locally Quit

No current object.

Click on Edit, View, or Create.

fiﬁ~ ob éc

‘,ﬁit’an ekis

b6/18785 15:39:

1 Screen Hardcopy

‘fyi

NAMESPACE EDITOR MENU
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(locally)

Top

Help
View
Add Name

bser

Printer
Network
02
ite
Namespace

ve ) Create
ste Primary Name

creen Hardcopy

Menu Choose

EDIT sUB - MENU
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(locally)
Top
|
Bottom .
Help Edit Save Create
View Co Delete - - Primary Name
Add Namespace Locally Quit
Emter & name for the host to be edited: mercuryll

1
Screen Ha

rdcopy :
: HOST NAME
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Editing: Host SCHIMERCURY (locally)

More adove
Service: Set: UPTIME CHAOS-SIMPLE UPTIME-SIMPLE Glodal-name
Service: Set: LOGIN CHROS TELNET Glodal-name
Service: Set: SEND CHROS SEND Glodal-name '
Service: Set: MAIL-TO-USER CHAOS CHROS-MAIL Glodal-rame
Service: Set: NAMESPACE CHAOS NAMESPRACE Glodal-name
Service: Set: NAMESPACE~-TIMESTAMP CHROS-SIMPLE NAMESPACE-TIMESTAMP Glodal-name
Service: Set: LISPH-FINGER CHROS-SIMPLE LISPM-FINGER Glodal-name
Service: Set: FILE CHAOS QFILE Glodal-name

Service:
Printer:

Sat: Glodal-name
ARAKEEN

Bitnap Printer: ARAKEEN
File Control Lifetime:

Server Machine: Toker

150000

Print Spooler Options: Set: Pair: Glodal-name Token
Spooled Printer: Pair: Printer Set: Pair: Glodal-rame Token

i!-rm beléw
Help Edit Save Create
View Copy Delete Primary Name
Add Namespace Locally Quit

Tilick on an attribute entry to replace (L), delete (M) or edit (R) it.

I

HOST EDIT DISPLAY
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.y

Editing: User SCHIPAUL

Top
Lispn Nanet: paul
Home Hosts: PHOENIX
Mail Addresss: Pair: pauvl PHOENIH
Personal Nanmetx: "paul dyer"
Login Name: Pair: pauvl PHOENIX
Login Namne: Pair: Token Host
Work Address: "irondale bldg chatsworth"
Hork Phone: x327
Home Address: 208643 schoenborn st. canoga park, ca 91306"
Home Phone: "(818) 882-5737"
Birthday: 8-8-28
Project: "technical training"
Nickname: Token
Supervisor: Token
Affiliation: Token

More delow
Help Edit Save Create
View Copy Delete Primary Name
Add Namespace Locally Quit

Enter a name for the host\co be edited: mercury

S RATEWNAS TS AP AGAS 4 PR YT e rTIALAT G TAR L FR A ERS YO 0B N0 ) ET b EEE

06718785 15:54:31 Screen Hardcopy

USER: Tyi

u,rvbllAprw“’?"li'*‘é“lf)lvﬂl9»t1d‘hv!7!m R e Y T S e LA T T s o TR e T e T e R T I 1) "Nnnan”'an\snmnnntmmﬂwwﬁ

USER DISPLAY




— symbolicS inc.
Editing: Printer SCHHARAKEEN

Top

 rt s R I I R I R T e e s e

Types: LGP

Site: SCH

Pretty Name: Arakeen

Interface: DR11-C

Interface Options: Sei: Pair: PROM-VERSION REV-1H Pair: Glodal-name Token
Host: ARRRKIS

Dplit Logo: SYMBOLICS

Fonts Widths File: Godzilla:>Rel-5>fonts>lgp-1*fonts.widths.neuest
Fornat: Glodal-rame

Protocol: Glodal-name

Default Font: Token

Header Font: Token

Character Size: Pair: Token Tok‘;n

Page Size: Pair: Token Token

User Property: Pair: Glodal-name Token

Bottom
Help Edit Save Create
View Copy Delete Primary Name
Add Namespace Locally Quit

Click on an attribute entry to replace (L), delete (M) or edit (R) it.
L]

I L R N T Y R T Y yh:\nfhu:\uh‘u.‘l:wk\um;.an-nz-';.;.uu:'.x&.u}

R O R R T e v,pnm R A e N L T e R e O R R e T e N LI XA T pl

;"leﬁh A LR L R L L R S T SRS YR L TR :
L T e L T e e A A L R

05-18785 15:52:56 Screen Hardcopy USER:

- PRINTER DISPLAY
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Editing: Site SCH

Top
Local Namespaces: SCH
Site Directorys: Godzilla:>Rel-5>site>
Host For Bug Reportss: STONY-BROOK
Tinezonex; PST )
Pretty Name: *Symbolics Chatsworth®
Default Printer: TAHOE
Default Bitmap Printer: TAHOE ;
Secure Subnets: Pair: CHAOS Sef: 36 37 41 42 43 44 45 46 51 52 53 61 62 63 64 |
Secure Subnets: Pair: INTERNET Se#:192.16.30.0 192.10.41.0 192.10.43.8 Token I
Secure Subnets: Palr: Network Set: Token :
Dont Reply To Mailing Lists: Set: SCRC ERST WMEST SYMBOLICS SCH SPR BBOARD DO |

Other £ f :RC SPA SWW Site
Yerninecmm—ﬂﬂ:bﬁ;ﬂmwh MACHINES Set: Host
}:::::: Sgéa?ri HINES Set: Host hd
e T o
Add ) Namespace Quit

enu Choose

SITE MENU SELECTION
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Editing: Site SCH

Top
Local Namespacesx: SCH
Site Directorys: Godzilla:>Rel-S>site>
Host For Bug Reportss: STONY-BROOK ot
Tinezonesx: PST
Pretty Nane: *Symbolics Chatsuorth”
Default Printer: TRHOE
Default Bitmap Printer: TAHOE
Secure Subnets: Pair: CHROS Set: 36 37 41 42 43 44 45 46 51 52 53 61 62 63 64
Secure Subnets: Pair: INTERNET Sef: 192.10.38.0 192.10.41.0 192.18.43.0 Token
Secure Subnets: Palr: Network Set: Token
Dont Reply To Mailing Lists: Sef: SCRC EAST WEST SYHMBOLICS SCH SPA BBOARD DO
Other Sites Ignored In Zmail Summary: Set: SCRC SPA SHUW Size
Terninal F Argunment: Triple: NONE LOCAL-LISP-MACHINES Sei: Host
Terninal F Argument: Triple: O REARD Set: Host
Terninal F Argument: Triple: 1 LOCAL-LISP-MACHINES Se?: Host

More delow
Help S\ ng Save Create
View opy Delete Primary Name
Add Namespace Locally Quit

Enter a name for the site to be edited: schi

o

SITE DISPLAY
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Editing: Printer SCHIARAKEEN (locally)

Top
Typex: LGP
Site: SCH
Pretty Nane: RArakeen
Interface: DR11-C
Interface Options: Sef: Pair: PROM-VERSION REV-1H Pair: Glodal-name Token
Host: ARRAKIS
Dplt Loge: SYMBOLICS
Fonts Hidths File: Godzilla:>Rel-5>fonts>igp-1>fonts.uidths.neuest
Formnat: Glodal-name
Protocol: Glodal-name
Default Font: Token
Header Font: Token
Character Size: Pair: Token Token
Page Sire: Pair: Token Token
User Property: Pair: GGlodal-name Token

{Choose in which ngasﬁwgsp_ggg to edit CHADS,
Hel Create
Vie SPA Primary Name
Add Narr SB—C_HRF
Enter a nel g — Gt

86718785 15:43:55 Screen Hardcopy

NAMESPACE MENU SELECTION
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Editing: Namespace SCH

Top
Descriptor Filex: Godzilla:>Ra1-S>sited>sch-namespace.text
Search Rulesx: Set: SCH SCRC SWW SPA INTERNET Namespace
Prinmary Name Server: GOBZILLA
Primary Name Server: Host
Secondary Name Server: RIVERSIDE
Secondary Name Server: WRIKATO
Secondary Name Server: RUSSIAN
Secondary Name Server: STOHY-BROOK
Secondary Name Server: WHITE
Secondary Name Server: Host
Internet Domain Neme: SCH.Symbolics.COM
User Property: Pair: Glodal-name Token

Bottom™
Help Edit Save Create
View Copy Delete Primary Name
Add Namespace Locally Quit

Click on an attribute ent(y to replace (L), delete (M) or edit (R) it.

ARIAOA A el

VEFEAYLY bTE

VAL e T Y P YDA RALE TR INAR Be

NAMESPACE DISPLAY
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Top

(locally)

) zoumn‘
Help ‘ Edit Save Create
View Copy Delete Primary Name
Add Namespace Locally Ui
Click on Edit, Vieuw, or Create.

No current object.

‘ USER:
LEAVING NAMESPACE EDITOR
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DATA ‘ _ DATA
TERMINAL |~—==——m e DATA COMMUNICATIONS EQUIPMENT —=—m—mmmmm TERMINAL
EQUIPMENT , EQUIPMENT

TERMINAL
CONTROLLER

L

TO
OTHER
TERMINALS

-

TERMINAL MODEM

i

i

v
mOPERRIEDS I

|

1

\%4
mOPROIEHMHmIZ -

{

1

\%

SIMPLIFIED COMPONENTS OF A DATA LINK
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TERMINAL

Data Termlnal Ready

[

!

(DTR)

Carriler Detect

i

{CD)

Data Set Ready

|

(DSR)

. Request To Send

(RTS)

Clear To Send

(CTS)

Transmit Data

(m)

(i

Remote
<==~Carrler

o
~==>L0cal
Carrler

Ko

———>

Py,

———

Unmodulated
<--fCarrIar

~~=>Modulated
Carrler

1. When communicatlon program Is loaded,
Terminal sends Modem the Data Tennlnal
Ready slignal.

2. When the data (lnk connectlon Is estab-

* fished with the ramote site and the
remote modem sends a carrier slgnal to
1he local Modem, the Modun sends the
Toermlnal the Carrler Detect signal.

3. The Modem sends Its carrler to the
remote modem, and after a delay of
approximately 150 to 300 mllliseconds,
It sends the Tennlnal the Data Set
Ready signal.

4. When the Terminal wlshes to transamlt data,
It sends the Modoem the Request To Send
signal.

5« The Modem connects the transmlt dara line
to Its transmlt clrcults and then sends
the Clear To Send signal to the Terminal,.

6. The Terminal sends the Transmit Data slgﬁals
to the Modem, which modulates Its carrler,
sendiny the data fo the rumote site.

RS 232C SIMPLIFIED HANDSHAKING
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. Signsl Type & Dirsction
BA- | cont GND DATA CONTROL nm‘m_%__
25 | RS2320 ) v.24 AS232 . fiom | To | From | To | From °
PiN | Cincuit | cmcuy DESCRIPTION OCE | OCE | OCE DCE | OCE | OCE
] AR 101 Piotective Giound X
7 AD 102 Signat Ground/Common Return X.
1028 | OTE Common X
1026 | OCE Common X
2 BA 103 Jeansmitted Dsta X
3 L] 104 | Received Dota X
4 cA 105 ] Requestto Send y
5 ce 108 | Clear to Send X
8 cC 10?7 Dats Set Ready X
20 o 108.2 | 0Oate Yeiminal Resdy i
22 [ 4 125 | Ring Indicator X
] CF 109 | Received Lina Signat Onatector X
1] 6 110 | Signal Quslity Detector X
2 -CH Hi Dats Signsl Rate Selector {OTE} X
2 [%] 112 | Dsts Signal Rate Seloctor {OCE) X
il DA 113 Tesnsmitter Signsl Element Timing (DTE) X
15 08 114 | Tiansmitter Signal Element Timing LOCE) X
17 00 115 | Receiver Signal Elament Timing {DCE) X
14 SOA 118 | Secondary Visnsmitied Dste X
18 568 119 | Secondary Received Dats X
19 SCA 120 | Secondery Raquest 1o Send X
n SC8 121 Secondsry Clest to Send X
12 SCF 122 | Secondasy Received Line Signal Detectos X
141- | tocelLoopback x
140 | Remote Loopback : X
142 | Testindicator X
118 | Select Standby X
117 | Standhy Indicatos X
128 | Select fransmit Frequency . X
X
X

, EIARS232C and CCITT V.24
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1 - 1 1
2 2 2 - 2
s s ; *)Q_\ 3
4 4 4 4
s s s ::] s
[ ] ' — €
? ? ? ?
[ ] L 8 pe— M
] ’ s s
10 18 19 1¢
11 11 11 11
12 12 12 12
13 13 13 13
14 14 14 14 ;
1s 15 18 18
16 14 16 18
17 1? 17 17 ‘
18 18 18 13 |
19 19 19 19 1
28 1 20 20
21 i a1 21
22 22 22 22 |
23 23 23 23
24 24 24 24
28 as 28 28
COMPUTER MODEM COMPUTER PRINTER

RS232C CABLE FROM 3600 TO MODEM RS232C CABLE FROM 3600 TO DMP-1/LGP-2
) 1 1 1
2 2 2 2
4 4 4 4
s s“::::J s s
. . ] ]
? 7 ? 7
s s 4 s s
’ ’ ’ ’
18 10 18 18
11 11 11 11
12 12 12 12
13 13 13 13
14 14 14 14
1s 1s 13 1s
16 16 16 16
17 17 17 17
18 18 18 18
19 19 19 19
20 2s 29 28
1 2t 21 a1
22 22 22 22
23 23 23 23
24 24 24 24
s 18 28 2s

COMPUTER : PRINTER
SERIAL RS232C CABLE FROM 3600 TO LGP-1
LOOPBACK
TEST
CONNECTOR
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CDS 224 ‘r CDS 224
Autocdial == Autadial
PSTN
(> ) 224 AUTODIAL q
CONCORD DATA SYSTEMS
DATA ASY ORG AA L2 ™
[ 7x0 RTS DTR  PWR Q|
TALK SYN ANS F8 L3 ERR

b fRx0 €Ts DSR 0CD Ri Ti|

4

CDS MODEL 224
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TXD RXD HS CTSDSR DTR Rl CXR

RACAL-VADIC MODEL VA3450 P/S/G-SERIES
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DOT MATRIX PRINTING
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DPL24 DOT MATRIX PRINTER
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Specifications

(1) General specifications

Printing method:

Dot density:

Printing speed:

Character sets:

Font:

24-wire dot matrix

Bidirectonal printing (shortest distance printing by

automatically deciding on a forward or backward

direction)

Lecter mode
Correspondence mode
Draft mode

Graphics mode

Letter mode

Correspondence mode
Draft mode
96 ASCII characters

Alphabets of 7

European countries

Letter mode

Correspondence mode

Draft mode

1/360 x 1/180 inch
1/180 x 1/180 inch
1/120 x 1/180 inch

/1/180 x 1/180 inch and
'1/90 x 1/90 inch

80 characters/second

96 characters/second

‘144 characters/second

160 characters/second

192 characters/second

240 characters/second

288 characters/second

(10
(10
(18
(10
(12

(10
(12

cpi)
cpi)
cpi)

cpi)
cpi)
cpi)
epi)

Specified by the software or

an operator's panel switch

(England, Germany, France,

Italy, Spain, Sweden/Finland,

.and Denmark/Norway)

3 types (Courier 10, Prestige

Elite, and Boldface)
1 type (Courier 10)

1 type
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Print line:

Character pitch:

Line spacings:
Line feed ptich:
Line feed speed:
Form feed speed:
Forms:
Mulcicopies:
Ribbon:

Paper feed:

Sensors:

Interface:

Noise:

Opcion (font Fixed font

cartridge) Up to &4 types (for a 96~
characcer set)
Down-loadable font up to 2

types (for a 96-character set)

126 columns at 10 cpi
163 columns at 12 cpi
244 columns at 18 cpi

1/10, 1/12, 1/18 inch
Proportional spacing (switch selectable)

1/18 inch spacings are available only in letter mode.

- Increments of 1/180 inch

1/3, 1/6, 1/8 inch (switch selectable)

50 ms (1/6 inch)

4 inches/second

6 to 16 inches (width), up to 0.023 inch (cthickness)
Original + 4 copies |

Black, stationary cartridge

Rear feed sprocket

Friction platen

. Autoloading is possible for both rear feed sprocket

and friction platen.

Paper-out detection (for continucus forms only) and

open cover detection

Parallel: Centronics compartible
Serial: RS-232C, current loop (20 mA)

65 dBA or less
(Measuring distance: Front side lm, A scale, slow

at letter quality printing)
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(2)

(3)

Electrical conditions

Volcage:
Frequency:

Insulation

resistance:

Dielectric

strength:
Leakage current:

Power

consumption:

100 ~ 120/220 ~ 240 VAC = 10X%
50/60 Hz * 1 Hz

AC-FG 10 M2 or more
SG-FG 5 M0 or more

AC-FG 1 minute or more at AC 1 kV

3.5 mA or less

Operating 150 vA
Nonoperating 70 VA

Environmental conditions

Temperature:

Hunidity:

Vibration:

Shock:

Tile:

Electrostatic

strength:

Operating 5 to 38°C (41 to 100°F)
Nonoperating -20 to 60°C (-4 to 1l40°F)
(Gradient must be 15°C/h or less)

Operating 10 - 90% RH
Nonoperating S - 95% RH (non condensing)
’ Gradient: 30% RH}day or less
Max. wet bulb temperature: 29°C

Operating 0.2 G (excluding resonant points)
Nonoperating 0.5 G (excluding rescnant points)
Operating 3 G (the printer is not destroyed,

but printing quality is not

guaranteed.)
Operating 5°

5 kV or more (measuring instrument: condenser
method, 100Q 500 pF)

When executing test printing by the contact method
only (10 Hz, 3 minutes)

UL114/478, CSAC22.2, FCC class B, VDEO871 class B
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(4) Physical specifications

Dimensions:

Weight:

(5) Reliabilicy

MIBE:

MITR:
Princer life
span:

. Expendable
supplies life

span:

Width 550 mm (21.7 in) Depth 380 mm (15 in)
Height 160 mm (6.3 in)

20 Kg (44 1b)

4,000 h (MIBF: operating hours include all the power
on time, and operating time is 25% duty cycle and

50% page density)
0.5 h

5 million lines or 5 years

Print head 2 hundred million strokes or more

+

(without maintenance)

Ink ribbon 6 million characters

(6) Protection functions

Processing
during an

overload:

(7) Limitacion

Print head:

To protect the print head, control unit, and power
supply, if any of the conditions listed below is
detected the print head moves to the left or right
margin, the 24 dots are divideé into three parts,
and unidirectional prih:ing is performed at the mode

printing speed.

* The +48 V power falls below the predetermined
voltage.
* The print head thermal sensor activates.

Overload does not occur even when printing 66 lines

at 30% duty.

Do not perform continuous pattern printing at over
50% duty or for 5 or more minutes, whether overload

is detected or not.
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Upper cover
j\\ Column scale

Paper bail lever \\

Paper guide

Top cover

Paper release lever

ZControl panel
(inside)

Platen knob

Operator panel

Bottom cover

Power switch

Fig. 4.2 DPL24 basic parts, outside view
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Bail shaft

/

Paper feed tractor

Guide stay R

Print head

// Paper cradle
/ ///Card guide assembly

Platen

Paper bail lever

— |

Lock lever

Paper release lever
N\,

AC power input
assembly

Power supply

S )~ Microswitch
Carriage &
v Forms thickness
control lever
Power protection cover
Paper bail solenoid Carriage motor assembly

Ribbon driver

Fig. 4.3 DPL24 basic parts, inside view
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7 __

- 4

- | . R

ﬂz o AC power input »ﬂb o N2 t>
module «

il | oo

0y | A -

Power supply
for cut sheet

feeder o
p =SS i | S N |
& Paper bail solenoid connector O Power
4} Carriage motor connector 53 supply

Paper feed motor connector
Supporting -

Cut sheet feeder connector

shaft \%hijg Cable to
\ operator
C) PC board . \ifnel
-~ Optional I -
@14 i board
k ‘
S/ IAN

Interface connector ,————P

)

! 7 .
Microswitches Carriage home -

‘ connector sensor connector |

i

O R = o

I = e T — , . ‘ =
i i,
==~ A ' B '
&G ..

i
00000000000 F ==

Font cartridge connector

Fig. 4.4 DPL24 basic parts, inside base unit
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SELF TEST ICRG V FEED  mees
1 2 [—1
. 7 B o ’ |
R L
POWER OP CHECK ERROR ON=-LINE SHEET LOAD RESET
Operator panel
For fac-
Switch D Switeh A Switch 8 Switck 2 tory use
\ R AN A\ AY A
) TYPE ) 1STP~ [ 7BIT T ~SERIAL ' / ki
6 10 BAUD 7 : {
—  STYLE RATE PRICL FODEM ALT LF / :
8 [Ps 18 %10 <1 . [ oD M FDK[ NL |
12345678 Z1 23145678 =zl 234567 § 212 3.5 6 7
- b
00000000 * + 000oanon| (000000007 |0000001 1 ©
l v
818 PS FORM LENGTH EVN HDX L__] LF ADJUST
s 2s1e] Lantr LANGUAGE
3 12 < PRLL
Control Panel




——symbolicS inc.

SELF TEST

M1226 ¥ FEED
13 2 J_ —.1' i—,
2 849 8 8- DV-JEA U—-'s!
Ceed. '
PONER OF CHECX ERROR OM-LINE 113 i* 5 SHEET LOAD RESET
Action Function ONLINE FF LF ggﬁgr RESET
switch{switch{switch switen switech
Offline/ | Switches the printer o
pause status frem online/
operating {(ONLINE
indicater 1it) to
offline/pause
(ONLINE indicator
off).
Online/ | Switcnes the printer [}
pause status from offline/
reset pause (ONLINE
indicator off) to
online/restart
(ONLINE indicator
1it).
Form Feeds the paper up o
feed to the next top of
form {cr top margin
if one is set).
Line Feeds-the paper up ]
feed the number of lines
specified as the
line spacing. Hold
the switch down for
continuous feeding.
Auto Loads a form inserted Q
sheet at the back of the
loading | platen and aligns it
at the first printing
line.
Miero Feeds the paper up o o
line 1/180th inch. Hold
feed the switches down for
continuous micro line
feeding.
Reverse | Feeds the paper down [ o]
micro (backward) 1/180th
line inch. Hold the
feed switches down for
continuous reverse
micro line feeding.
Self Performs test o
test printing. This test
takes effect only
when the printer is
powered on.

Table 3.1 'Operator panel switch functions

-11-
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ALTRG ¥ FEED
. : SELP TEST J "*! _
; 2-[] [ U =1
. U
PMMER or CHECK ERROR ON=LINE e . SHEET LOAD RESET
SHEET
ONLINE|FF LF RESET
Aetion Function switch|switch|switeh LOAD switch
switch
Stop Stops self test °]
self printing
test
Printer |- Whea no data is in o
initial- the receive buffer,
ize initializes the
printer immediately.
- When data is in the
receive buffer,
notifies the operator
of the state by
blinking the ONLINE !
indicator. To .
initialize the
printer, press the
RESET switch again.
To not initialize and
and print the con-
tents of the receive
buffer, press ONLINE.
- This switch is only
valid during the
OFFLINE state.
Error Clears a communica- -}
clearing | tion error in the
serial interface

3.3 Operator Panel Indicators

There are five indicators and an audio alarm on the operator panel,

which are

described in this section.

3.3.1  Audio alarm

The audio alarm notifies the operator that one or more errors has
The alarm sounds for about 1/2 second if any of the
following operator check states or a circuit or mechanism error
{check condition) occurs:

occurred.

- Cover open

- Paper out

-~ Sheet feeder empty or jammed

Table 3.1

Operator panel switch funections

- continued

-12-
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symbolics

DMP-1

(SWITCH SETTINGS FOR NORMAL OPERATIONS) . . ~_ .
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LASER PRINTING
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LaserWriter
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r Graphics
Printer (LGP2)

gymbolics offers a table top Laser
Graphics Printer (LGP2) for use with the
3600 family of symbolic processing sys-
tems. This printer is an Apple™ LaserWriter,
ideal for applications requiring quality, cost-
effective printing. The LGP2 provides pro-
fessional-looking text and graphics. In
addition, Symbolics software allows total
support of our hardcopy environment, in-
cluding compatibility with the Symbolics
Document Examiner™

Utilizes powerful
microprocessor

Built into every LaserWriter is a 12 MHz

MC 68000 microprocessor. it controls 1Yz
megabytes of RAM and V2 megabyte of
ROM. LaserWriter's software is PostScript,™
the compact, versatile programming lan-
guage that's becoming a standard in the
printing industry.

symbolics ™

Art-department-quality
documents

LaserWriter's resolution is 90,000 dots per
square inch. Even the smallest type is crisp
and clear, and graphics can be incredibly
detailed. LaserWriter can print full resolution
graphics on the entire page.

A typestyle for every application

LaserWriter's diverse type styles give you
the versatility you need, from six-point fine
print for business forms and spreadsheets,
to inch-high headlines for presentation over-
heads. Some of the world's most popular
fonts are built right in: Times,™ Helvetica®
and Courier. There's even a symboil font for
scientific applications. You can also down-
load additional fonts to give your docu-
ments their own personalized style.

Prints on a wide range
of materials

LaserWriter prints on copier paper, bond,
or letterhead in letter, legal. or international
sizes. Or use LaserWriter with transparen-
cies, labels, or envelopes.

Specifications

Marking engine: Canon LBP-CX laser-
xerographic engine

Controller hardware contains: 12 MHz
68000, ¥2 Mb of ROM, 172 Mb of RAM,
AppleTalk™ and RS-232C interfaces

Support: Full support of muitifont software
environment including screen dump sup-
port and Document Examiner output.

Print Quality: Ali text and graphics printed
at 300 dots per inch.

Built-In Fonts: Times, Helvetica, and
Courier in roman, bold, italic, and bold itafic
styles plus a Symboilics font. Minimum size
4 points. Underline, Shadow and Hollow
styles for the above fonts can also be gen-
erated (available from Symbolics).

Printing Protocols Supported:
Postscript™ and a subset of Diablo® 630
command set.

Printing Materials: 8—34 Ib. single side
copier, letterhead, colored and overhead
transparency stock. Envelopes and labels
supported via manual feed.

Printing Material Sizes: Letter, Legal, A4
and B5

Width: 18.5 inches

Depth: (body only) 16.2 inches

Depth: (with trays) 28.2 inches

Height: 11.5inches

Weight: 77 pounds

Ordering Information

LGP2-A ,
High Resolution laser graphics printer

LGP2-SW
Hardcopy/Document Examiner
software interface for LGP2-A

LGP2-B
Package includes both LGP2-A and
LGP2-SW




Laserwriter Spec Sheet

Order M0160
I. Technical Specifications

1. Hardware:

A. Marking engine: Canon LBP-CX laser-xerographic engine
B. Controller: ,

a. Microprocessor: 12 MHz MC68000

b. Read only memory (ROM): .5 Megabytes

c. Random access memory (RAM): 1.5 Megabytes
C. Interfacing interconnects:

a. AppleTalk

b. RS-232-C via PostScript

¢. Special Diablo 630

2. Software:

A. Printing protocols supported:

a. PostScript

b. Diablo 630 (a daisy-wheel printer) Emulation with a subset of
the Diablo command set

B. Fonts:

a. Resident:
-Medium and Bold: Times, Helvetica, and Courier
—ltalic and Bold ltalic: Times
—Oblique and Bold Oblique: Helvetica and Courier
~Symbol: Greek and Scientific characters

b. Sources:
—Allied Corporation: Times and Helvetica
—PostScript: Symbol

c. Styles: Underline, Shadow, Hollow

d. Point sizes:
—Range: 3 to 720 points
-Limitations

1. Small: Resolution of printer
2. Large: Size of paper
C. Other Input: 4
All graphics and Macintosh and international character sets are
treated as downloaded bitmaps



3. Printing materials:

A. From Automatic cassette:
a. Optimum: Single sheet photocopy bond from 16 to 20 Ib.
b. Range: Letterhead and color stock from 8 to 34 Ib.
c. Cassette sizes:
Size Order
Legal M0182
Letter M0181
A4 MO183
B5 Moi184
d. Cassette capacity: 100 sheets
B. From manual single sheet feed:
a. Stock:
--Sheet Paper: Copier, Letterhead, and Color
-Transparency
--Envelopes
—~Labels
b. Sizes:
~Letter
--Legal
—-A4
-B5
c. Weight: 8 to 34 Ib.

4. Performance

A. Output tray capacity: 20 sheets
B. Maximum printable surface:

Letter Legal A4 BS
Width (inches) 8.0 70 75 70
‘Length (inches) 109 125 105 10.0

C. Print quality: text and graphics:

a. 300 dots per inch

b. 90,000 dots per square inch

c. over 8 million dots per page
D. Speed

a. Initial: 2 to 4 pages per minute

b. Thereafter, the LaserWriter can produce copies of the initial

page at a rate of 8 pages per minute.

c. Actual performance depends on the application and document.

E. Recommended duty cycle: Less than 4000 pages per month.



5. Physical:

inches
Width 18.5
Depth (body only) 16.2
Depth (with trays) 28.2

Height 11.5
Weight 77 pounds
6. Electrical

US Model M0156 115 VAC (+/- 10 percent) 60 Hz
European Model MO156Z 220 VAC (+/- 10 percent) 50 Hz
240 VAC (+/- 10 percent) 50 Hz

7. Saftey and Enviromental Compliance
—UL 660F listed
--CSA LR49439 certified

-FCCClass B
—-BRH certified Class | laser product

1l. Documentation

Inside Laser Writer from Apple Cbmputer

11, Service

1. Every 2,000 to 3,000 pages: Replace toner cartridge (Order M0180)

2. 100,000 pages (2.5 years given a rate of 3,000 pages per mdnth):
—Major service
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Top
Cover
Left Front
Panel Panel
J2 ” Manual
Print Feed Tray
Tray
, Toner
Cover Cartridge
Release Access Door
Lever

Right Panel Rear Panel

FIGURE 2-4: REAR VIEW
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FIGURE 1-6

FIGURE 1-8 TONER CARTRIDGE,
" Lightblocking  Primary Light-blocking EXTERNAL VIEW
shutter 1 corona shutter 2
—_— —

Cieaner

blsde /' { /e / \

& 2
I _,
_A!:/f
L m Developing
' \ ] blade
Sweeper strip \

Protective Dayeloping

shield cylinder
Photosensitive
drum

FIGURE 1-7: TONER CARTRIDGE (CROSS SECTION)
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printer

Flex the black tab until it
breaks loose

~ Pull out the tab and
the attached tape

Slide the cartridge into the =

—_—

e

FIGURE 5-10
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Approximate number of
prints

------ -
1,700 Prints G T G -
T B
2,800 prints _-@ s
3,000 prints (replace the X //
toner cartridge)

il

Fy

Laser Writer Toner
Cartridge indicator

FIGURE 5-5: CARTRIDGE INDICATOR

Indicator lights
On/Off switCh e

Upper unit release lever

FIGURE 5-6

Laser Writer Toner -
Cartridge door

Laser Writer Toner Cartridge
indicator

-10-
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AppleTalk
Special
960!
© (°°LeLel)e 120
0000000000
Testo ®\ 000000000/ @

FIGURE 1-9: REAR (I/O) CONNECTOR PLATE

Y77777777220 Y7777 7] P777777777%

O @ 8

Ready/wait Paper out Paper jam

FIGURE 1-10: DISPLAY PANEL LEDs
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-

Green wire cleaner

N\

‘Right side of green cover

The green cover

16: PRIMARY CORONA WIRE CLEANER

FIGURE 5

FIGURE 5-17: PRIMARY CORONA CLEANER SLOT

-12-
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The transfer wire 7/\/ \\\

FIGURE 18: TRANSFER CORONA WIRE

The transfer guide

FIGURE 19: TRANSFER GUIDE

-13-
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LaserWriter

PRINTER ROM REV LEVEL

SELECTOR SWITCH SETTING
(Rear of Printer)

ﬂ 383 ¢— NUMBER OF PAGES
PRINTED ON PRINTER

FIGURE 1-5: USER TEST PRINT

-14-
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To externa! device
[
: Control system :‘e::v:'cm
o= | .\
1] !
! Beam L1 Slaver beem
i D] | postion ¥ N
L — ] N ’ N Loser
:!moﬂno ' Control -nmg——o ’
circuit wrolter Besm-
L--..-_c:b: to-drum
| R — mirror
SYSTEM INTERFACE LASER SCANNER
4 ' tmoge formation
' systorn
'
1
[}
]
PRINT UNIT )
1
t {Orum- Photossnsitive
| Jeloening Devel-
{- - .." 'Uﬂ\/ :D'l.:ﬁ
4

\ Sepererion Trans! —— )
-
O == H 8= B s
Print trey ) fee0
Print .
delivery
-|'y Fixing ms'y
e eam T ——— /
—
1 oas’
Pickup/iesd system Pickup control ses'y

Overall Function Block Diagram
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Leftcover  pC controller PCB

Fan , Beam-to-drum mirror  Scanner motor
Display panel , \ +«. Photosensitive drum \
Top cover Preconditioning dxposure lamps .
- —" 1 4 Il " Scanner mirror
1\ ! ) : . —— u
= Ozone filter LaserWriter /O board \ | | Right panel
. WO &
,\, M T : = ,
U pper manual pickup roller
[ A 1 l
Manual feed tray
\ B . , \
= ; : = ﬁ)

fost=snn

Print tray N ﬁ \ I | .
=" { =" Lower manual pickup roller

[N

T ]
Fuser roller L Separation belt\ Registration shutter
éieancr fel [{'}?apcr detection arm  Feeder roller
- U L | Transfer guide assembly

(e

‘Delivery roller - . Transfer corona assembly

eparation feeder unit

FIGURE 1-2: CROSS SECTION OF THE PRINTER (FRONT VIEW)
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REAR COVER
TOP COVER

SIDE COVER

- TOP ACCESS DOOR

OUTPUT TRAY
OPERATOR PANEL

FRONT COVER

EMERGENCY STOP SWITCH

PAPER CASSETTE
FRONT ACCESS DOOR

POWER SWITCH PEDESTAL

EXTERNAL VIEW OF THE LGP-1
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SEPARATION BELY ASSY

PHOTOSENSITIVE
DRUM

DRUM TOP COVER
HEATER PLATE

=
hNSN%
rw___

CORONA ASSY-A
CORONA ASSY-B

A -
TONER BOTTLE

CORONA ASSY-D DEVELOPER ASSY
CORONA ASSY-C

INTERNAL VIEW OF THE LGP-1
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" Diagram
OPERATOR PANEL
FRONT COVER
EMERGENCY STOP SWITCH
FRONT ACCESS DOOR
POWER SwiTCH T EDESTAL
.
Figure 3. Switches and indicators on the front of the LGP-1.
Power Switch ®

« When set to 1 (the upper portion of the switch is depressed).
power is supplied to the entire printer.

« When set to O (the lower porticn of the switch is depressed), power
is turned off to all components except the environment conditioning

circuits.
ELECT
Operator Panel o
SELECT Button ot
& indicator
PUSH

The Select button has not been implemented in this release of the LGP-1.

SWITCHES AND INDICATORS
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gy,

READY/WAIT S A
indicator

* When the Ready/Wait indicator flashes green, the printer is
warming up, and you must wait for the printer to indicate that it is
ready.

» When the Ready/Wait indicator is lit continuously, the printer is
ready to accept your print command.

TEST button rzg-
& indicator

RPLS~

» When the Test button (labelled PUSH) is depressed ONCE, the test
indicator is lit red and the LGP-1 prints a prestored pattefn
coatinuously; in this way the printer evaluates its own internal
functioning. '

» When the Test button is depressed AGAIN once it is on, then the
red test indicator goes off and the LGP-1 stops printing test
patzerns.

P4PER OUT
indicator

T O A =
o

When the Paper Out indicator flashes red, the paper cassette is empty, missing,
or installed incorrectly.

After determining the cause of the problem, see How to Load Paper, page 17,
or How 10 Install the Paper Cassette, page 21.

SWITCHES AND INDICATORS, conr'd.
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PRINT CHECK
REQUEST PRl e
indicator & —
RESTART butron Y
O, Sm
The Print Check indicator and the Restart button have not been implemented
in this release of the LGP-1.
SERVICE CALL - : .
DIAGNOSIS S anosis
indicators

1 2 3
e o o

When any of the three indicators is li:, the printer requires the attention of a
trained technician.

"Call your serviceperson immediately; be sure to tell him or hcxj,'\»vhich indicators
are illuminated.

Emergency
Stop Switch

EMERGENCY

« When the Emergency Stop switch is flipped up, the switch is
functioning. This switch should be kept on at all times.

In the event of an accident, such as fire, smoke, sparks, the

Emergency Stop switch shuts off ALL electric power inside the
printer.

» When the Emergency Stop switch is flipped down, the switch is not
functioning. This switch should be turned off ONLY in an
emergency.

SWITCHES AND INDICATORS, conr’d.
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PREMIX OUT
indicator
Qo & =
®
When the Premix Out indicator flashes red, the level of developer liquid is low.
Add more premix. See How to Add Premix, page 22.
PAPER JAM
indicaror
Q o s =
L
When the Paper Jam indicator flashes red, a paper jam has occurred.
See How to Clear a Paper Jam, page 33.
TONER.OUT
“indicator RPN
QO O i =
o
When the Toner Out indicator flashes red, the toner bottle is empty or the
toner is clogging the artached black valve.
Open the front access door. Turn the toner bottle counterclockwise and pull it
out carefully.
o If the toner bottle is empty, see How to Add Toner, page 23.
o If not, see How to Clear a Clogged Toner Valve, page 47.
Counter The Counter, located on the right side of the printer, records the total number

of pages printed. It cannot be reset.

SWITCHES AND INDICATORS, cons'd.
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READY/
SELECT WAIT  TEST
o o
PUSH PUSH
= ®

o--§

@ @

1) SELECT switch and indicator
yellow (green)

2) READY/WAIT indicator
green (green)

3) TEST switch and indicator
red (green)

4) PAPER OUT indicator
red (orange)

5) DEVELOPER OUT indicator
red (orange)

6) JAM indicator
red (orange)

7) TONER OUT indicator
red (orange)

8) PRINT CHECK REQUEST indicator
and RESTART switch
red (orange)

9) SERVICE CALL DIAGNOSIS indicators
x3, red (orange)

PRINT CHECK SERVICE CALL
REQUEST DIAGNOSIS

9
O & v = fjeusn ||l , L,
????@ooo
i i |
oo i I
® ® @ @ @ @ ’

Figure 1 -8 Control panel

The colors of the LEDs for the LBP-10 are given first; those for the LBP-10II are given in parentheses,

This switch is usually used to control the linkage to an external device.
The yellow (green) LED lights steadily when the linkage is engaged.

This green LED flashes when the LBP-10/10Il is in the WAIT state and
lights steadily when the printer is ready to operate.

This switch is usually used to test LBP-10/101l components and func-
tions.

This red (orange) LED flashes if the cassette is empty or not installed.
Printing is not possible if this indicator is flashing.

This red (orange) LED flashes if the amount of developer in the de-
veloping assembly drops below the specified minimum. Printing is not
possible when this indicator is flashing. Once this indicator has flashed,
the printer will not reset until the developer supply has been replenished.

This red (orange) LED flashes if paper has jammed inside the printer.
Printing is not possible until the jammed paper is removed.

This red (orange) LED flashes if the toner supply runs out. Printing is
not possible when this indicator is flashing.

This red (orange) LED flashes and the printer is switched to the WAIT
state if an image problem occurs during printing. Pressing the RESTART
button after the problem has been corrected turns the LED off and
switches the printer back to the READY state.

These LEDs flash alone or in combination to indicate the general location
of a malfunction detected by the diagnostic program. The location code
is as follows:
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j LED1 ’ LED 2 LED3 | Malfunction Location
1 . 2 Laser driver PCB, laser unit
2 ’ ) . Scanner driver PCB, scanner unit

. i o Horizontal sync generator (incl. stationary
3 | mirror), laser driver PCB, laser unit, scanner
i driver PCB, scanner unit

4 | | L] ‘ AC driver PCB, DC controller PCB (#ixing control)
5 i . ! i L4 Drum clock PCB, main motor
6 | | o f * _DC controller clock (LBP-10 only)

Note: 7 means the indicator s lit.

Table 1-1  Service call LEDs
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C7. Drum‘cleaning )

Toner-image stage Iy~ 1. Preconditioning
[ e o o o e — l exposure, primary corona

a<wo
[ X
2
=
o
n
X
F]
[
4 i
(o
©
°
. E)‘
il
2
\&/

squeezing coronas

|
|
|
'5 Transier ) :
|
|
|

Cassette pickup

=== Direction of paper flow
<«— Drum rotation direction

The Printing Process
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STEP 1: PRE-CONDITIONING EXPOSURE

e o .2,
C sl el .

FUNCTION: TO LOWER RESISTANCE OF DRUM;
FAILURE MODES AND EFFECTS:
LAMP(S) FAILURE -> DARK SPECKS ON PAGE

STEP 2: PRIMARY CORONA A DISCHARGE

t
EQ‘OOT..'OO..

|

l

T

FUNCTION: TO DEPOSIT POSITIVE CHARGES ON DRUM
FAILURE MODES AND EFFECTS:
CORONA A UNDERCHARGING -> DARKENED/BLACK PAGE
CORONA A OVERCHARGING -> PRINT DROP-OQUT

LGP-1 IMAGE FORMATION
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STEP 3: LASER EXPOSURE

Co *s s o .0.

FUNCTION: TO DISCHARGE SPECIFIED AREAS OF DRUM

FAILURE MODES AND EFFECTS:
LASER UNDEREXPOSURE-> LIGHTENED/BLANK PRINT
LASER OVEREXPOSURE -> SHORTENED LASER LIFE

STEP 4: SCANNING CORONA B DISCHARGE

-

S—— '

Q.'........-D

FUNCTION: TO SPRAY NEGATIVE CHARGES ON TO DRUM

FAILURE MODES AND EFFECTS:
CORONA B UNDERCHARGING -> LIGHT/BLANK PRINT
CORONA B OVERCHARGING ~-> OVER-BOLD PRINT/DARKENED PAGE

STEP 5: OVERALL EXPOSURE

L aa e S an g

G-OO-OO-'-O.

FUNCTION: TO REMOVE FREE NEGATIVE CHARGES FROM DRUM
FAILURE MODES AND EFFECTS:
LAMP(S) FAILURE -> OVER-BOLD PRINT/DARKENED PAGE

-10-
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STEP 6: TONER APPLICATION

LI R BN I AR Y

6 '6""6°¢g

+ w00 A0
ESOSISINE SRR RN

FUNCTION: TO APPLY TONER TO DRUM

FAILURE MODES AND EFFECTS:
TONER UNDER-APPLICATION -> LIGHTENED PRINT
TONER OVER-APPLICATION -> OVER-BOLD PRINT

. STEP 7: SQUEEZING CORONA C DISCHARGE AND ELECTRODE ROLLER

FUNCTION: TO REMOVE EXTRA }ONER FROM DRUM

FAILURE MODES AND EFFECTS:
CORONA C UNDERCHARGING -> OVER-BOLD PRINT/DARKENED PAGE
CORONA C OVERCHARGING ~-> PRINT DROP-OUT

-11-
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STEP 8: TRANSFER CORONA D DISCHARGE

+e - - ® o
FAAFER RN
ne? ne? (LI

. /<:=EEE§=:>\’

FUNCTION: TO PULL TONER FROM DRUM TO PAPER
FAILURE MODES QND EFFECTS:
CORONA D UNDERCHARGING -> PRINT DROP-OUT
CORONA D OVERCHARGING -> OVER-BOLD PRINT/TONER NOT FIXED

STEP 9: POST-EXPOSURE AND FIXING

FUNCTION: TO DISCHARGE DRUM AND FIX TONER TO PAPER
FAILURE MODES AND EFFECTS:
LAMP(S) FAILURE -> GHOST IMAGES APPEAR ON PAGE
FIXING HEATER FAILURE -> PRINT SMEARS WHEN TOUCHED

-12-
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Laser

VIDEO ..
(Processed 1VDO signal)

driver

LORIVE
{Laser drive signal)

Stationary
mirror

oc
controller

From the

SCNON
{Scanner
drive signat)

Scanner,
driver

N . R
\\ Scanning mirror  Scanner motor
N|
N N H. sync. p—
" N generator | BD
Slit N . {Beam detect pulse)
Photodiode -

LASER SCANNER

Voo Interface &
——— | video control
VDO | gircuit

S

external
device
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AC driver

Electrode roller

| Cleaning roller

Q

Photosensitive

l Cleaning blade
ATR unit

drum }
ATR circuit} |
.t A : L@JCds
—7) 601
ATR lamp is lit (LLD), /\ ATR
lamo
(PLEOT)

Developer-pump drive command (OVLD)

To DEVELOPER OUT indicator

To TONER QUT indicator

N

_ Control panel

Additional-initial-
rotation signal {AINR)

Toner-supply command (TSC)

Deveioper-low signal {LEP)

DC controlter
Toner bottle
e Float
o switch
P RS
Toper-supply L : J }) 101
l soleno-d
fsL it XA Valve Vo :A Float
Lot A
A -— T T e — —
l Developer tank _ T :

Toner-supply command (TSC)

Developing Assembly Control
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000 ©0 ©00EDes & ® 3 O I
~rr.—‘—7 :

pE N =
;;_Il\ .
_B=a & .,.*':/*‘;‘w A (s - v
_ o A e mm L et
R } o E B
& >
/] /1l \\‘\‘ VA
I //5 ) \\ ﬂiﬁ
AR \\\\ \\\ ‘
i R VA \ \‘- \
52 ©33 268 @3 O )
1. Paper detection roller 18. Anti-dust fan for the scanning corona assembly (B)
2. Delivery roller ' 19. ND filter
3. Fixing heater 20. Focusing lens
4. Paper delivery guide 21. Scariner unit
5. Post-exposure lamps 22. Main motor .
6. Transfer corona assembly (D) 23. Overall-exposure lamps
7. Separation roller 24. Developer pump
8. Photosensitive drum 25. Developing assembly
9. Drum cover 26. Developing tray
10. Cleaning roller 27. Main scraper
11. Cleaning blade (photosensitive drum) 8. Cleaning blade (for electrode roller)
12. Primary corona assembly (A) 29. Electrode roller
13. Preconditioning-exposure lamps 30. Secondary scraper
14. Scanning corona assembly (B) 31. Squeezing corona assembly (C)
15. Stationary mirror 32. Paper pickup guide
16. Light guide 33. Pickup rollers
17. tL. sync generator PCB

LBP-101I Crdss sectional view

-15-
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BIT MAP

PRINT

BUTFER

LOOK
up
TABLES

DATA PATH SELECTION

RS 232 C STATUS

B1T DAT 4
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Switch

Function

IF switch

THEN

2l &
#2

Sets baud rate on
the serial interface

#1=0ON & #2=0N

#1 = OFF & #2 =ON
#1=0ON & #2 = OFF
#1 = OFF & #2 = OFF

Baud rate = 300.

Baud rate = 1200.
Baud rate = 9600.
Baud rate = 19200

Note: The software curreatly
expects to use 9600 baud.

#3

Sets host interface
to use

Host uses serial interface.
Host uses parallel interface

#4

Sets printing format

Printing is in landscape mode
(157 columns by 66 lines).

Printing is in portrait mode
(113 columns by 80 lines).

#5

Unused

#6

Sets printer
resolution

Print is in standard resolution:
240 x 240 dots/inch.

Print is in high resolution:
480 dots/inch vertical.

Note: #6 MUST always be on.

#7

Sets debug mode

#3 =0ON
#3 = OFF
Fi-0N
]
i #4 = OFF
| N
#6 = ON
#6 = OFF
#7 = ON
#7 = OFF

Normal operation: no debug.
Debugging information is
provided over serial line.

Note: #7 MUST always be on.

Unused

« to set the switch ON, depress the labelled side
s to set the switch OFF,.depress the blank side

In this case:

Note on ON and OFF settings: You might occasionally encounter rocker switches that are
numbered on one side and blank on the other.

SWITCH SETTINGS ON THE CONTROLLER BOARD

(MEMORY PCBA SWITCH SETTINGS SPECIFY BOARD CONFIGURATION.
SUPPORTED CONFIGURATION REQUIRES SW. 2 -

THE ONLY

ON; ALL OTHERS - OFF.)

LGP-1 SWITCH SETTINGS

-17-
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— — - W — —— A — ——_——

-

H l
Paper-aut cds | Paoer detection !
sensor ] circuit ¥
I - !
] |
i |
Casserte-size MS l Buffer !
sensor | |
Microswitch { ;
I |
i Buffers ﬁ
Beam detection D 1 |
sensor l |
Photodicde | L
I |
| !
I |
Orum clock Ic ; s l
t 3 |
| g ]
Hall IC I Error 3 |

| | detection 9
| |eireuit 2 !
l = '
Jam detection IC L |
’ |
+Hall IC | l
| |
I |
| '
Scanner 2 |
driver i |
l i ’
| |
. !

Thermostat
Temperature TH l {fixing tem-. }
sensor 17 |perature ,
| leontroll {
Thermistor I :
| |
External } !
erna Video

device ! Interface circuit {
| |
o |

—— — — — " S ———— T — ——— T W—— ——— —— — .

DC controller circuits

Control panel
cireuit
Scanner Scanner
driver motor
; ] Solenoids
DC loads Counter
: Lamps
Relays
AC driver AC loads]
Fans
Main motor
HV unit
Drum heater
Fixing heater
Laser driver - Laser

-18-
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PCB LED Reason for lighting
DC controller LEDsO! The fixing heater is operating (FSRD is TRUE).

LEDS02 The high-voltage power supplies, motor, and
developing assembly are operating (HVDC (LBP-10),
HVPR (LBP-10II), DVLD, and DRMD are TRUE).

-

LEDsS03 The ATR lamp (L601) is ON (LLD is TRUE).
LED504 +5V DC is available.

Laser driver LED701 The temperature of the laser chip is correct (LRDY is TRUE).
Scanner driver LED301 The scanner motor is rotating at the correct speed
(SCNRDY is TRUE).
ATR LED601 The concentration of toner in the developer is too low
(TsC is TRUE).
PCB List
DC controller
AC driver
Control panel :
Laser driver ‘
Scanner driver
Horizontal sync generator
ATR
Preconditioning exposure
Overall- and post-exposure
Drum clock, paper-detection .
Preconditioning exposure

-19-
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’ EMERGENCY switch —
Line I \_go . DC power
voltage -Lj"( i supply =
— ' ! ) : N ] H.sync
—] AC loads h.aseszLaser driver i ‘gfia‘,';?e'f::l Scanner: gens:,au?q
| == J
—  AC driver DC controller —_ —
SITIITDL i
[] !I
‘
' b
e ———— P - A
H ; ; I ol ) Precondition-
-— IF e ye e DC loads| | ontro f
== circuit 7 circuit .""‘“ {24Vv) |Sensots’ panel ing exposure
External Loveons - kel ‘ control
device . _ __ _ _ __ ___ __ _ —-
CoT T papihptouiy

LBP-10/1011 electrical system
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Jeparatian peit |
b

Overail exposure |
assemply i

Control panel |

(— Transfer corona |
|
assembiy

| assemblyv

1 [ Feeger i
assempty. |

e Pl

AC driver PCB J

i

r Cassette holder

f———.—"‘———"‘—-'
_Pickup roiler

t assembly

+Drum cfeaning
- assembly
N .
V‘N’
A

Timarv corona
assemnbly

{ Sgueezing corona
| assembly

Scanning corona
assembly

P
: Devetlooer !

i pumo

(P ———————nes——
i Qeveiooing ___/

i assembly

LOCATIONS OF ASSEMBLIES, UNITS FOR LBP-10 (10f 2)
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ear main-
frame glate

idier gear
assembly

Pickup solenoid
L assembiy

[ Main mator

[Pickuo roller cam assembly H

Preconditioning
exposure assemoly

Fan

Preconditioning exposure
controi PC8 :

Laser driver PCB _]

Laser unit

Scanner unit ]

Scanner driver PCB 1,

! DC controlter PCB ]

% Front main-
frame piate

. sync generator
Bl ]

Qverall exposure
assembly

Power control
assembly

Cassette

Power interiock
L assempiy

LOCATIONS OF ASSEMBLIES, UNITS FOR LBP-10 (2 of 2)
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assembly

Cassette
holder

Saparat:on
belt assemolv

Pickup roiler
assembly

Cleaning roller assembly

‘ Deveioper oumo

Squeezing corona
|assemoiv

Qverall exposure
assemtiv

Transfer corona
assemply

Ceveioning
assemnty |

Control panet
assemply

AC driver PC8

Orum cleaning
assembly °

&Primarv corona
assembly

Scanming corona
assembly

LOCATIONS OF ASSEMBLIES, UNITS FOR LBP-10II (10f2)
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Rear main-
frame olate

Clock pulse
generator

Idler gear
assemply

Pickuo sotencio
assembply

Main motor X < P

Pickup rotler
cam assemblv [

Preconditioning exposure
: control PCB
Overait exposure
assembiy -
Preconditioning Laser driver PCB
|exoosure assembtv ;
Laser unit ’

Scanner unit

DC controller PCB

Fan

l Scanner driver PCB

H. sync generator PCB

Power control
assemply

[ Cassette

Power interiocx
assembly

LOCATIONS OF ASSEMBLIES, UNITS FOR LBP-10Il (2of 2)
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7-'01)
Bottom
Help tdit Save ~ Lrea
View Copy Delete Primary Name
Add Namespace Locally Quit

No current object.

Click on Edit, View, or Create.

PRINTER INSTALLATION
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Top

lass of je
ser

Bottom %%EEEEE

T Host
Help Edit , 57
View ’ Copy ite
Add Namespace Locally Namespace
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70D
\ Bottom
Help kdit Save ~Lreate
View Copy Delete Primary Name
Add Namespace Locally . Quit
[Enter a name for the printer to be edited: sﬂveruooci
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Editing: Printer SCHISILVERWOOQOD

Top
Types: LGP2
Site: SCH-SUPPORT
Pretty Name: "silueruood lake®
Interface: SERIAL
Interface Options: Sef: Peir: BRUD 9689 Paiz: UNIT 1 Pair: Glodal-name Token
Host: MERCURY ,
Format: Glodal-name
Protocol: Glodal-rame \
Default Font: Token
Header Font: Token
Dplt Logo: Glodal-name
Character Size: Pair: Token Token
Page Size: Pair: Token Token
Fonts Widths File: Token
User Property: Peir: Glodal-name Token
B

Help tdit Save Create
View Copy - Delete Primary Name
Add Namespace Locally Quit

[C7ick on an attribute entry to replace (L), delete (M) or edit (R} it.
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Editing: Printer SCHISILVERWOOD

Top

Types: LGP2

Site: SCH-SUPPORT

Pretty Name: "silverwood lake*

Interface: SERIAL

Interface Options: Sef: Pair: BAUD 96088 Pair: UNIT 1 Pair: Glodal-name Token
Host: MERCURY

Format: Glodat-rame

Protocol: Glodal-name

Default Font: Token

Header Font: Token

Dplt Logo: Gilodal-name

Character Size: Pair: Token Token ,
Page Size: Pair: Token Token

Fonts Widths File: Token

User Property: Pair: Glodal-name Token

Bottom
Help tdit av Create
View Copy elete Primary Name
Add Namespace Locally Quit

Click on an attribute entry to replace (L), delete (M) or edit (R) it.
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Editing: Printer SCHISILVERW_OOD

Top
Typet: LGP2
Site: SCH-SUPPORT
Pretty Name: ®silverucod lake®
Interface: SERIAL
Interface Options: Sef: Pair: BRUD 9680 Pair: UNIT 1 Pair: Glodal-name Token
Host: MERCURY
Fornat: Glodal-name
Protocol: Glodal-name
Default Font: Token
Header Font: Token
Dplt Logo: Glodal-name
Character Size: Pair: Token Token
Page Size: Pair: Token Token
Fonts Widths File: Token
User Property: Peir: Glodal-rame Token

Bottom
Help %ﬂ Save Create
View opy Delete Primary Name
Add Namespace Locally Quit

Click on an attribute entry to rep]dce (L), delete (M) or edit (R) it.
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Editing: Printer SCH|SILVERWOOD

Top
Typet: LGP2

Site: SCH-SUPPORT

Pretty Name: "silverucod lake®

Interface: SERIAL

Interface Options: Set: Pair: BAUD 9600 Pair: UNIT 1 Pair: Glodal-reme Token
Host: MERCURY

Format: Glodal-name

Protocol: Glodal-name

Default Font: Token

Header Font: Token

Dplt Logo: Glodal-name '
Character Size: Pair: Token Token '
Page Si ze' Plil'. Tokcn Tokcn

Fonts |}
User Pr
_ Create
Primary Name
Add M
Namespace
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Top
Bottom
Help Eg_l_q Save Create
View opy Delete Primary Name
Add Namespace Locally Quit

[Enter a name for the host to be edited: mercury
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Editing: Host SCHIMERCURY

Top

‘{Systen Typex: LISPH

Short Name: MY

Short Name: Name

Site: SCH-SUPPORT

Nickname: SCH-MERCURY

Nicknane: Name

Machine Type: 3648

RAddress: Pair: CHAOS 210678

fiddress: Pair: Network Token

Pretty Name: MERCURY

Finger Location: °“Corporate Tech Support”

Location: Pair: SCH 2 :
Service: Set: CHROS-STATUS CHROS-SIMPLE CHAOS-STATUS Glodal-name
Service: Set: SHOW-USERS CHAGS NAME Glodal-name
Service: Set: TIME CHROS-SIMPLE TIME-SIMPLE Glodal-name

Moze delow
Help x%dlg Save Create
View opy Delete Primary Name
Add Namespace. Locally Quit

E‘Hck on an attribute entry to replace (L), delete (M) or edit (R) it.
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Editing: Host SCHIMERCURY

More cdove
Service: Set: LISPM-FINGER CHROS~SIMPLE LISPM-FINGER Glodal-name
Service: Set: FILE CHROS QFILE Glodal-name
Service: Set: HARDCOPY CHAOS LGP Glodal-name
Service: Se2: HRRDCOPY-STATUS CHAOS LGP-STATUS Glodai-name
Service: Sef: Glodal-name
Printer: SILVERWOOD
Bitmap Printer: m
File Control Lifetime: 150000
Spooled Printer: Pair: SILVERWOOD Sef: Paeizr: HOME-DIRECTORY ny.>si‘lvcruood ¥
Spooled Printer: Pair: Printer Set: Pair: Glodal-name Token
Print Spooler Options: Ses: Peir: Glodal-name Token
Server Machine: ZToken
Peripheral: Pair: Glodal-name Set: Palr: Glodal-name Token
Default Secondary Name Server: Token
User Property: Pair: Glodal-name Token

Bottom )
Help kdit Save Lreate
View Copy Delete Primary Name
Add Namespace Locally : Quit

Click on an attribute entry to replace (L), delete (M) or edit (R) it.
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Editing: Host SCHIMERCURY

More adove
Service: Sef: LISPM-FINGER CHAOS-SIMPLE LISPM-FINGER Glodal-name
Service: Set: FILE CHROS QFILE Glodel-rname
Service: Set: HARDCOPY CHROS LGP Glodal-name
Service: Set: HARDCOPY-STATUS CHAOS LGP-STATUS Glodal-rame
Service: Sei: Glodal-name
Printer: SILVERWOOD
Bitmap Printer: SILUERWOQOD
File Control Lifetime: 158280
Spooled Printer: Pair: SILVERWOQOD Sef: Pair: HOME-DIRECTORY ny:>s:lveruood 2
Spooled Printer: Paiz: Printer Se: Pair: Glodal-name Token
Print Spooler Options: Set: Pair: Glodal-rname Token
Server Machine: Token
Peripheral: Peir: Glodal-name Set: Pair: Glodal-name Token
Default Secondary Name Server: Token
User Property: Pair: Glodal-name Token

Bottom
Help Edit @V Create
View Copy elete Primary Name
Add Namespace Locally Quit

Click on an attribute entry to replace (L), delete (M) or edit (R) it.
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Editing: Host SCHIMERCURY

More adove ]

Service: Sef: LISPM-FINGER CHROS-SIMPLE LISPM-FINGER Glodal-name
Service: Sef: FILE CHAOS QFILE Glodal-rame
Service: Sei: HARDCOPY CHAQS LGP Glodal-rame
Service: Set: HARDCOPY-STATUS CHAOS LGP-STHTUS Glodal-name
Service: Sel: Glodal-rame
Printer: SILVERWOOD
Bitmap Printer: SILVERWOOD
File Control Lifetime: 158000
Spocled Printer: Pair: SILUERWOOD Sef: Pair: HOME-DIRECTORY ny:>silverwood 2
Spooled Printer: Pair: Printer Set: Pair: Glodal-rame Token
Print Spooler Options: Se: Pair: Glodal-name Token
Server Machine: Token
Peripheral: Pair: Glodal-name Sei: Pair: Glodal-name Token
Default Secondary Name Server: Toker
User Property: Pair: Glodal-name Token

Botiom

Help Edit Save . Create
View Copy Delete Primary Name
Add Namespace Locally

Cl1ick on an attribute entry to replace (L), delete (M) or edit (R) it.
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Extended command: ) {Completion)

Create Directory

-13-
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Create directory: (Default is A:>palacio>training>) (Completion)

fMERCURY : >SILUERWGOD B

-14-
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(Conpletion)f

Edit directory (Default is RA:dpalaciodtraining>*.%x.*)

MERCURY :>

-15-
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© :Edit Nemespace Object
© :Edit Namespace Object

[11:50:10 From PHOENIX: Request for Screen Hardcopy of 11:28 on Firelake completed.]
© :Edit Namespace Object

[11:56:86 From PHOENIX: Request for Screen Hardcopy of 11:29 on Firelake completed.]
£;1=58:07 Fron PHOENIX: Request for Screen Hardcopy of 11:29 on Firelake completed.]
tHelp

The follouing comnands are available:

Conpile File Expunge Directory Rename File Show Command Processor Status
Compile Systen Find Symbol Replay Composed Song Show Directory
Compose Song Halt GC Report Bug Show Disabled Services
Copy File Halt Machine Reset Netuwork - Show Documentation
Copy Microcode Hardcopy File Save File Buffers Show FEP Directory
Copy HWorld Hardcopy Musical Selection Save Mail Buffers Show File
Create Directory Help Save World " Show Font
Create FEP File Initialize Mail Select Activity Shouw GC Status
Create Link Initialize Mouse Serenade Show Herald
Delete File Initialize Tine Set Base Show Hosts
Describe Musical Selection Inspect Set Calendar Clock Show Legal HNotice
Disable Services Load File Set Command Processor Show Mail
Edit Definition Load Patches Set Input Base Show Notifications
Edit Directory Load Systen Set Output Base Show 0Object
Edit File Login Set Package Show System Modifications
Edit Font Logout Set Site Show Users
Edit Namespace Object Music Set Tine Start GC
Edit Stops Play Musical Selection Set User ID Undelete File
Enable Services Quiet
=% |

Lisp Listener 1




4
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|

Lisp Listener 1

©® iCreate Directory (Pathname [default MY:>%.%.35%.%.3]) mercury:>silveruood>
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MY:>%.2.3
8118 free, 12278240 used (12)
2 blocks in the files listed

| paul.directory.l 1 DIRECTORY | 187981/85 14:46:29 ¥X=18s/81/85 paul
silverwood.directory.l 1 DIRECTORY ! 18781785 14:46:12 X=18/01/85 paul
ZMACS (Dired) $Dired-5% (RO) HY:>%.3.% (G to exit)

-18-
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B MAGNETIC FIELD

H
MAGNETIC FORCE

NON-MAGNETIC MATERIAL

B MAGNETIC FIELD B MAGNETIC FIELD

B Sar

RES
5swl_rf_ll-‘_,..¢-
Bpeax

/
/

H H
MAGNETIC FORCE MAGNETIC FORCE

» “Bswrren
.z res
MAX

PARA-MAGNETIC MATERIAL FERRO-MAGNETIC MATERIAL

MAGNETIC STORAGE FUNDAMENTALS
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Formed
magnetic poles

g
ol

Magnetic poles
remain intact

1070711707700 00710010101

MAGNE TIC STORAGE FUNDAMENTALS
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Tape

Stop Capstan

Read/Write Head
+ Assembly

Machine
Reel

Reel

Write Gap

Read Gap

e

Magnetic Tape

TAPE STORAGE

Tape Langth
up to 2400 Feet per Reel

Magnetic
Coating
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1
If &
mass § (552 >
2 .
8.0.T{PHYSICAL EO.T.{PHYSICAL)
EQM.(LOGICAL)
A. Four frack recording
TRACKS
5
1 _—y
B\ —
: — 8 ~
S
| - 8

BOT.(PHYSICAL  E.OT.(PHYSICAU
EO.M.(LOGICAL}

B. Nine track recording

Serpentine Recording

e
-
O A E—
—
. -——;—-)
——— eea——
T
— ——
iy
am8 45M8

Comparative Track Layout
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TAPE DRIVE SPECIFICATIONS

TAPE DRIVE TYPE TAPE RECORDING TAPES - TAPE STORAGE  TRACKS  TOTAL
SPEED DENSITY  AVAILABLE LENGTHS PER TRACK STORAGE
(FEET) (APPROX.)
ARCHIVE MODEL 56945 174 INCH 90 IPS 8000 BPI  DPC30OXL 450 5.0 MB 9 45 MB
(SCORPION) CART TAPE
DC600A 600 6.6 MB 9 60 MB
ARCHIVE MODEL 9045 174 INCH 90 IPS 8000 BPI ~ PC300XL 450 5.0 MB 9 45 MB
(SIDEWINDER) CART TAPE
DC600A 600 6.6 MB 9 60 MB
SYMBOLICS TD 20 174 INCH 90 IPS 8000 BPI DC300XL 450 5.0 MB 4 20 MB
(CIPHER CART TAPE
QUARTERBACK)
DC60OA 600 6.6 MB 4 26 MB
SYMBOLICS TD 80 1/2 INCH 100 IPS 1600 BPI 1.6 MIL 2400 5.1 MB 9. 46 MB
(CIPHER F880) REEL-TO-REEL
50 IPS 3200 BPI 1.5 MIL 2400 10.2 MB 9 92 MB

(10.5" REELS)
100 IPS 1600 BPI 1.0 MIL 3000 6.8 MB 9 61 MB

50 IPS 3200 BPI 1.0 MIL 3000 13.5 MB 9 122 MB
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B R T R N S e T T T T T T T T T T T T Y

43-BITS DATA
LS L-BUS 28-BITSADDRESs Nl

;;;;\\\ MLHM_S
N

L-BUS- BUFFER
ALANARRANNNANNANARRANY

HIGH SPEED BUFFER
OANAANNNANNNANNRY

ANANNANNANNSNNNY &

555:5:3:3:3:5:s:s:z:z:z:wse:.:ﬁm-/\/r END:PROCESSOR :BLOGCK 75
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ON LINE
REQUEST
READY
HOST EXCEPTION
SYSTEM ‘ TAPEDRVE
( 8-BIT DATA BUS )
XFER
. ACK
- DIRC
RESET ‘
PREAMBLE DATA POSTAMBLE
‘ DATA BLOCK MARKER ‘ BLOCK ADDRE’S‘S e ;
2Ry  sueems :
e - 1BYTE | §TO2BYTES
’ . 28YTES
121030 Bytes Preambie 1 Byte Block Address
1 Byte DataBlock Marker 2 Bytes CRC
512 Bytes Data 0512 Bytes Postamble

QiC-11 1/4-Inch Streaming Tape Format

1/4 INCH TAPE DRIVE INTERFACE
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CABLE Descriptions & Related PART NUMBERS

Cartridge Tape

1e2382 Cartridge Tape Data Cable 3608 System
182428 Cartridge Tepe Data Cable 3678 System
102441-1 6 ft. External Auxillary Cabinet TD-88 Cypher Tape Cable
1024412 11 rv. External Auxillary Cabinet T0-88 Cypher Tape Cable
182589 * Cartridge Tape Data Cable 36408 System

Disk
182340 {T300) Disk Radial Cable LM-2 System
182341 (T300) Disk Bus Cable LM-2 System
182363 (T300) Braided Disk Ground Cable LM-2 System

, 182367 SMD Disk A-Cable Bus Internal LM-2 System

182368 SMO Disk B-Cable Radial Internal LM-2 System
182369 SMO Jumper Cable (SMD to OC) LM-2 System
192376 (T308) 6 frt. SMD Disk A-Cable Bus Internal 3688/78 Systems
1@2376-2 (T306) 28 rt. SMO Disk A-Cable Bus Internal 3628/78 Systems
182377 (T308) 6 r+. SMD Disk B-~Cable Radial Internal 3680/78 Systems
182377-2 (T306) 22 ft. SMD Disk B-Cable Radial Internal 3682/78 Systems
182488 (Nec D2257) SMO Disk A-Cable Bus Intsrnal 3648/78 Systems
182489 {Nec D2257) SMD Disk B-Cable Radial Internal 3648/78 Systems
1824389~-1 6 ft. External Auxillary Cabinet Disk Cable
182438-2 11 ft. External Auxillary Cabinet Disk Cable
182448 6 ft. SMD Disk A-Cable Bus - Internal 3688/48/78 Systems
182451 6 ft. SMD Disk B-Cable Radial Internal 3688/48/78'Systems
1g2581 Oisk Ground Cable 3648 System
le2se7 (Maxtor XT1140) 6 ft. Disk A~Cable Bus Internal 3648 System
182588 {Maxtor XT1140) 6 ft. Disk B-Cable Radial Intarnal 3648 System
182523 (Priam) 6 ft. SMD Disk A-Cable Bus Internal 3648 System
leasa4 (Prtam) 6 ft. SMD Disk B-Cable Radial Internal 3648 System

Power
182331 {LM-2) Main Power Cable
182378 (LGP1) AC Powser Cable
182381 (Cartridge Tape) AC Power Cable
182396-1 (3600/70) 12 ft. Main Power Cable 68 Hz. 50 Amp.
182396~2 (3600770 12 ft. Main Power Cable 58 Hz. (minus plug end)
182425-1 (Auxillary Cabinet) 6 ft. Main Power Cable
1824252 (Auxilflary Cabinet) 11 ft. Main Powsr Cable
182434 (NEC D2257) AC Oisk Power Cable
182582 (3640) Main Power Cable 68 Hz. 28 Amp.
182582-1 (3640) 18 ft. Main Power Cable 60 Hz. 20 Amp.
182582-2 (3640) 18 ft. Main Powsr Cable 58 Hz. 28 Amp.
127088 {LM-2 Console) AC Power Cable
129052 (3600/40/70 Conscles) AC Powsr Cabls
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DIRECTION OF FORWARD

TAPE MOTION
FIXED TAPE WRITE PERMITTED © WRITE PROHIBITED

GUIDES 12.

DRIVE ROLLER . ..
TAPE HOLE DRIVE BELT
FAS\L?T'ESE SENSORS BELT BEAD WRITE I '@D) we T e
N __, CAPSTAN HEAD ’
saFESWITCH N\ 1Tl ___;/._ ——m e -
A AN / .2, o — ERASEBAR :
FILE PROTECT ; A T '

c—— T

Y
T .
\

TAPE PATH
OXI0E QuT

Write Protect Plug

BELT GUIOE
ROLLERS ()

TAKE-uP MU’

, TAPE SHOWNN  SUPPLY HUB
FLATORNVEBELT - 8ot pOsITION

Internal Construction 1/4-Inch Tape Cartridge

Cartridge Insertion

Scorpion Basic Tape Drive

ARCHIVE MODEL 5945 (SCORPION)




— Symbolics we.

Jumper Description
Jumper ‘ Description
A orBto PLL Feedback for Speed Selection
Common 1 ® A to Common jumper = 30IPS AA/BB Always open
¢ B'to Common jumper = 90 IPS cC Power-On Default Format Select
Al, A2and Always Al to A2 ¢ jumper Present = QIC-24 Format
A3 ® jumper Removed = QIC-11 Format
Bl,B2and | Always B1 to B2 DD Speed Definition for Microprocessor
A3 ® Jumper Present = 30 IPS
. R d = 90 IPS
C Test Jumper for PLL Gain Adjustment Jumper ) emave
® Removed for Operation EE Interface P, a"g)' Pasity Evabled
L t = Parit
K Gain Setting of Read Circuit Jumper Presen A

® Jumper Removed = Parity Disabled

® Jumper Present = 30 IPS (Not supported at this time)

® jumper Removed = 90 IPS

FF Loop on Error
. R Read Data Pulse One Shot Timing Used by Archive Engineering
‘ ® Jumper 2"59“‘ d- 903:;"5?5 ' for troubleshooting.
[ e =
J.ump i errrove HH Test Configuration
T Run in Phase Clip Used by Archive Manufacturing only
® Used by Manufacturing Only
= Removed for Operation . KK Power on Confidence Test
® jumper Present = Test run at power on
u Always Present or on reset pulse
Ty Track Number Selection ® Jumper Removed = Test Disabled
¢ Jumper Present = 9 Track 2z Defines to the Microprocessor application program
® Jumper Removed = 4 Track that there is an external memory.
Location Phase for Stepper Motor ® Jumper always present
between Set by Archive Manufacturing
7B and Do not change from factory setting

8B

ARCHIVE TAPE DRIVES JUMPER CONFIGURATION :
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|
I
!

Sidewinder 1/4-Inch Cartridge Streaming Tape Drive

ARCHIVE MODEL 9045 (SIDEWINDER)
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SYMBOLICS MODEL TD20 (CIPHER QUARTERBACK)

-12-
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" 1
10><01 00— 0O
20><0Q13 O>=< 0O
30><012 0> 0
4 QO ><0n O—=0
50> 010 0>< 0
§0>< Q9 O>=< 0O
70— Q=20

ALWAYS
SELECTED

TAPE
DRIVE
0

.Multiple Tape Drive Address Shunt

O><0

0><0
o—0
O>=<0
0>=<0
O>=<0
o>=<0
e
TAPE

DRIVE
1

U U
O><0 O0—=0
oO—-=0C 0O>=<0
O><0 0><0
O><0 O0O>0
O><0 0O0><0
O><0 0O0>=0
Q>=<0 Q>=<Q
TAPE TAPE
DRIVE DRIVE
2 3

LOCATION 28 ON MRIN PCB

LOCATION SC ON MAIN PCB

1234 1234

[
/

JUMPER INSTALLED
8Y FACTORY

TD 20 JUMPER CONFIGURATION
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1 Interval
HUMAN HAIR Maintenance Task (n Operating Hours)
3x103 1N DIA, :

: Clean head and tape cleaner 8

~+ |=—READ HEAD GAP
SOx10TIN. Clean and check condition of
capstan surface 8
Eliminate Tape Tension As required
DUST PARTICLE X
300 x 109 In,
FINGE
[poes Csonwom.
| 40 x 10 1.
-0
. WARNING
TAPE SUBSTRATE RECORDING MEDIA
Contamination Paticle Sizes in Relation to VERIFY POWER is OFF BEFORE CLEANING.
Width of Read Head Gap ELECTRICAL SHOCK OR EQUIPMENT

DAMAGE MAY OCCUR IF BODY PARTS OR
JEWELRY TOUCHES ELECTRICAL
CONDUCTORS WHILE POWER IS ON.

Head Assembly and

Capstan Cleani
Tape Cleaner Cleaning P eaning

PREVENTATIVE MAINTENANCE
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11.51 -

Aot

o

e s 2 @ e e o - - -

e rén o rén rén
e b Soveed Sed Sd
.
19.00 >

reareareareare®
Atonnp  UNLOAD - ON-LINE w,'?sﬁ" OeN
LJ Lo\ J WS _J —

SYMBOLICS MODEL TD80 (CIPHER MODEL F880)
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COMTROL/
INDICATOR TYPE FUMCTIOH ! COIDITIONS
POWER ON/OFF Switches line power on Fuse installed. Line
Rocker Switch " and off. cord connected.
and Indicator
LOAD Tactile Switch Loads tape to BOT Tape inserted in front
REWIND and indicator marker. panel deor. Top cover
and front panel door
Rewinds tape to BOT closed. Transport in
marker. llluminates to of f-line mode (ON-
indicate BOT tab is LINE indicator not
positioned at photo- illuminated).
sensor. When pulsing,
transport is executing
a load or a rewind
sequence,
UNLOAD Tactile Switch Unloads tape from any Transport in off-line
and Indicator point. UNLOAD indi- mode. (ON-LINE indi-
cator flashes during cator not illuminated.)
unload se-quence, then co
remains illuminated.
ON-LINE Tactile Switch Switches transport to During load sequence
and Indicator on-line mode. {llumi- actuation of ON-LINE
nates to indicate switch will place
trarsport is on line. transport on line when
BOT marker is sensed.
Second actuation Transport is in on-line
switches transport off mode. , (ON-LIMNE in-
line. Indicator extin- dicator illuminated.)
guished to indicate
transport is off line.
TEST Toctile Switch Selects alternate Refer to paragraph
operagtional mode for 3-3.
other switches.
WRT EN " Indicator llluminates to indicate Tape reel write enable
(Write write function may be ring installed mounted
Encbie) performed. on supply hub and tape
loaded.
Hi DEN Tactile Switch First actuation (indi- 3200 bpi transport
(High and Indicator cator illuminated): must be in off-line
Density) high-density made, mode (ON-LIMNE indi-
: 3200 bpi; second cator extinguished.)
actuation (indicator
extinguished): lower
density , 1600 bpi.

-16-
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INDICATION

ERROR CONDITION

INDICATION

CONDITIONS

All indicators flashing

All indicators except LOAD
flashing

All indicators except UNLOAD
flashing

All indicators except ON-LINE
flashing

All indicators except TEST
flashing

After four automatic retrys the
transport did not successfully
complete the load sequence. The
tape leader should be checked for
excessive damage. If a second
attempt at loading fails the unit
must be manually loaded.

The BOT marker was not detected
within the first 35 feet of tape.

Tape reel was inserted upside-
down. Write ring must be down.

A load operation was attempted
with the front-panel door or top
cover in the open position.

A load operation was attempted
without a reel of tape inserted in
the unit.

INDICATION

CONDITIONS

| UNLOAD, ON-LINE, and TEST indicators
flashing

LOAD, UNLOAD, ON-LINE, and TEST
indicators flashing
HI DEN indicator flashing

LOAD and HI DEN indicators
flashing

UNLOAD and HI DEN indicators
flashing

Because of a controller error, tape
travel beyond the EOT marker
exceeded 18 feet.

Not Used

Not Used

The supply servo tension arm has
exceeded its free travel limits
during any operation except those
functions of the load and unload
sequence where tape tension is not
under arm control.

Tape speed variations in excess of
the ANSl maximum of 310%
deviation from the normal
operating speed occurred. This test
is also performed as part of the
power-up diagnostic routine and
may be bypassed to allow access to
other diagnostic tests by depressing
the TEST switch for 5 seconds
during power up.

LOAD indicator flashing
UNLOAD indicator flashing
LOAD and UNLOAD indicators
flashing

ON-LINE indicator flashing

LOAD and ON-LINE indicators
flashing

UNLOAD and ON-LINE indicators
flashing

LOAD, UNLOAD, and ON-LINE
indicators flashing

TEST indicator flashing

LOAD and TEST indicators flashing
UNLOAD and TEST indicators
flashing

LOAD, UNLOAD, and TEST indicators
flashing

ON-LINE and TEST indicators
flashing

LOAD, ON-LINE, and TEST indicators
flashing

Not Used
Not Used

The Model F830 detected more
than 3700 feet of tape beyond the
BOT marker.

The tension arm swing exceeded
the range of normal operation
during the load sequence.

The Model F380 received an
interface command prior to
completion of the previous
command.

The Model F880 received a write
command with a write-protected
reel of tape loaded on the
transport.

An illegal or undefined command
was received by the Model F380.

A failure of the supply hub locking
mechanism occurred.

Not Used

The auto-zero function of the
digital-to-analog converter failed
during the power-up sequence.

Not Used

Supply reel was not seated on hub,
or a failure of the file protect
circuit occurred.

Supply reel did not remain unlocked
during tape unload operation.

TD80 FAULT CODES

.




® TAKEUP HUB

(® TACHOMETER
() TAPE CLEANER

(® TAPE ROLLER GUIDE (3)

@ COMPLIANCE ARM
ROLLER GUIDE

/ O\

,@READ/WRITE _ (3 ROLLER GUIDE
HEAD :

SUPPLY REEL () REEL HUB PAD (3)

TD80 TAPE
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Figure 4-5. Model F880 Tape Transport (Top View) Y R — v

i
E

12 | COMPLIANCE ARM BUMPER ASSEMEL Y 0co0s s ~20
13 | ROLLER TAPE GUIOE ASSEMBLY (5ol cooseseesd -
34 | FLEPROTECT SENSOR. .cvvevesseercrrssnsascsd ~a

SR
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Figure 4-6. Model F880 Tape Transport (Bottom View)
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SELECTION
VOLTAGE CARD AMPERES FREQUENCY
85-110 100 3.0 50/60 Hz
102 - 132 120 3.0 50/60 Hz
187 - 242 220 1.5 50/60 Hz
204 - 264 240 1.5 50/60 Hz
Operating Vplfcge Selection
ADDRESS IFAD ITAD O ITAD | Si S2 S4
0 0 0 0 1 | l
I 0 0 I 1 | 0
2 0 ! 0 | 0 1
3 0 | | l 0 0
4 I 0 0 0 | !
5 { ! 0 I 0o I 0
6 ! ! 0 | 0 0 |
- 7 ! I l 0 0 0
0= Fdlse Interface Level 0 = Open
| = True Interface Level | = Closed

Address Line Decoding

-21-
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. * 11 Disks
Access Mechanism

— o —— e
- ‘~~~~
- -~

20 Tracks
(1 Cylincer)

DISK STORAGE
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INNER GUARD BANOD
(34 MINUS TRACKS)

RECCRDING ZONE

(815 ALTERNATE MINUS
AND PLUS TRACKS)

QUTER GUARD BAND
(22 PLUS TRACKS)

HEAD LOAD ZONE
Dbttt
(DC ERASED)

Servo Surface Format

e o e | g ] T
SIS TRACK PATTERR ecnen) g{s .,‘. ' 2 ! { l _! |+
i |\ VS SERVO TRACK FLUX PATTERXS
] H
-
L
: . ; r——x.':.s—-1
R e ! /\[ /':\/v ﬁ\f /\/
S, ! 1
1
{ .
1

SAV0 SIGRAL
I
1
: I
AVVAAVWALAAWWAAVA
commauITE (OrmITY . I
SIGRAL=OR TRACK 1
H J

O CERTERCCYLINOER 000)

OUTER GUARD
BAND

e Y e e R 1 e s oy N ¥ N O 1 O O I A
uines race I B O il 1§ S P | R | 6 1
]
!
:
]
i

I
'

PLUS SICRAL COMPORENT "/\r—/\r—/\,—/\f——/\/—-/\}-/\r—j\/—/\‘——’\,—_——
-~ 1

‘ ~ .
|

uOwWS SIcAM, hp—u\—'\]L_\’\_.J\_\/\_\H\_\{\_.
1

1
1 1
. i 4
ACTUAL SERVO SIGRAL
. i [

] 1

L "

POSUTION SIGKAL . OV o
———
2

e CYLINDER TRACKING
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DISK DRIVE SPECIFICATIONS

DISK DRIVE TOTAL STORAGE HEADS CYLINDERS SECTORS/CYLINDER TOTAL SECTORS gl g2 g3 fast
CDC EMD368 368.0 MB 10~ 1217 24 292080 27 31 32 1
CDC EMDS515 515.0 MB 24 711 v 24 409536 27 31 32 1
CDS T306 315.0 MB 19 823 16 250192 27 31 32 0
FUJITSU M2284 168.5 MB 10 823 16 131680 27 31 52 0
FUJITSU M2294 335.0 MB 16 1024 . 16 262144 27 31 52 0
FUJITSU M2351 474.0 MB 20 842 22 570480 32 34 44 1
MAXTOR XT-1140 143.0 MB 15 918 8 110160 49 31 49 0
MAXTOR XT-2190 191.5 MB 15 1224 8 146880 49 31 49 0
NEC D2257 167.0 MB 8 1024 . 16 131072 27 31 52 0

PRIAM 807 340.0 MB 11 1552 16 ‘ 273152 26 14 50 0
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L-BUS ﬁlmﬂﬂﬁm
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A CABLE (BUS CABLE)

SIGNAL FROM PROCESSOR TO DISK DRIVE FROM DISK DRIVE TO PROCESSOR

UNIT READY X
WRITE PROTECTED X

PICK
HOLD

UNIT SELECT 1
UNIT SELECT 2
UNIT SELECT 4
UNIT SELECT 8
SELECT

ON CYLINDER
’ SEEK ERROR
FAULT
INDEX
SECTOR
CYL TAG
HEAD TAG

MMM XK XK

2 3 3 X X

> X

B CABLE (DATA OR RADIAL CABLE)

SIGNAL FROM PROCESSOR FROM DISK FROM DISK DRIVE TO PROCESSOR
WRITE DATA X
WRITE CLOCK X

DISK DRIVE INTERFACE

READ DATA X
READ CLOCK X
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INDEX- [ o 1
L)
1
!
! AEPEATED 32 TIMES (314 Bytes) 4
'GAP1 |o FIELG jo—GAP 2 DATA FIELD GAP3 GAP4
SYNC cc
l* EE] s ol 1B18] sxc0 liswael e
16x4e1 13x00|AsiFelLipiclclcl 3x00 113x00 [A1lF8l 256 DATA [ICICl 3%00 [15X4E]  4E
—— NOMINAL
10AM DATA AM
WRITE
UPDATE ) | 1

NOTES: 1. NOMINAL TRACK CAPACITY = 10416 BYTES UNFORMATTED
2. TOTAL DATA BYTES/TRACK = 256 x 32 = 8,192
3. SECTOR INTERLEAVE FACTOR IS 4. SEQUENTIAL 10 FIELDS ARE SECTOR NUMBERED 0, 8,
16,24, 1,9,17,25, 2, 10, 18, 26,..ETC.

4. DATA FIELDS CONTAIN THE BIT PATTERN 0000 AS smppeo
5. CRC FIRE CODE = x'6vx12ex5+1
6. BIT 7 OF HEAD BYTE 1D FIELD EQUALS 1 IN A DEFECTIVE SECTCOR (CYLINOER 0 IS ERROR FREE)
7. BIT 6 OF HEAD BYTE IS CYLINDER 28 81T
8. BIT S OF HEAD BYTE IS CYLINDER 2% BIT
9. BIT 4 OF HEAD BYTE 1S RESERVED FOR CYUINDER 20 BIT

10. BIT 0-3 OF HEAD BYTE ARE HEAD 29 TO HEAD 23 RESPECTIVELY

ST-506 INTERFACE
(MAXTOR 1140) S

Sector/Index

lndexlSector‘
! : N tdentical Sectars {
Gt | 4O Address e §Fo poyee Data Area cac | £9° Gap 3
ync rea olic v N Byt -8
168 18 88 18 138 18 N Bytes 18
Flag Status - I
Upoper Lower H Sector CRC cAac
Sync and . A ead ect I
Logical Unit Cyiinder Cvlinger .

SMD INTERFACE
(FUJITSU M2284)
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CABLE Descriptions & Related PART NUMBERS

Cartridge Tape

182382 Cartridge Tape Data Cable 3688 System
182420 Cartridge Tape Data Cable 3678 System :
182441-1 6 ft. External Auxillary Cabinet TO-88 Cypher Tape Cable
192441-2 11 ft. External Auxillary Cabinet T0-88 Cypher Tape Cable
182589 Cartridge Tape Oata Cable 3648 System

Disk
182342 {r300) Disk Radial Cable LM-2 System
182341 {T300) Disk Bus Cable LM-2 System
182363 (T300) Braided Disk Ground Cable LM-2 System
182367 SMO Oisk A-Cable Bus Internal LM-2 System
182368 SMO Disk B-Cable Radial Internal LM-2 System
182369 SMO Jumper Cable (SMO to DC) LM=-2 System
182376 (r308) 6 ft. SMO Disk A~Cable Bus Internal 3688/78 Systems
182376-2 (T3086) 28 rt. SMO Disk A-Cable Bus Internal 3688/78 Systems
182377 (T308) 6 rt. SMD Oisk 8-Cable Radial Internal 3680/78 Systems
182377-2 (T308) 28 rt. SMD Disk B-Cable Radial Internal 3688/7@ Systems
192488 (Nec D2257) SMD Disk A-Cable Bus Internal 3648/78 Systems
182489 (Nec D2257) SMD Disk B-Cable Radial Internal 3648/78 Systems
182439-1 6 ‘ft. External Auxillary Cabinet Disk Cable
102439-2 11 ft. External Auxillary .Cabinet Disk Cable
182448 6 ft. SMO Disk A-Cable Bus Internal '3688/48/78 Systems
182451 6 ft. SMD Disk B-Cable Radial Internal 3688/48/78 Systems
182581 Disk Ground Cable 3648 System
182507 (Maxtor XT1140) 6 ft. Disk A-Cable Bus Internal 3648 System
1g2588 (Maxtor XT1140) 6 ft. Disk B-Cable Radial Internal 3643 System
182523 (Priam) 6 ft. SMD Disk A-Cable Bus Internal 3648 System
182524 (Priam) 6 ft. SMD Oisk B-Cable Radial Internal 3648 System

Power
182331 {LM-2) Main Power Cabls
182378 {LGP1) AC Power Cable
182381 {Cartridge Tape) AC Power Cable
182386-1 (3600/70) 12 ft. Main Power Cable 68 Hz. 58 Amp.
182396-2 (3600/70 12 ft. Main Power Cable 58 Hz. (minus plug end)
102425-1 (Auxillary Cabinet) 6 ft. Main Power Cable
102425-2 {Auxillary Cabinet) 11 ft. Main Power Cable
182434 (NEC D2257) AC Disk Powsr Cable
182582 (3840) Main Powar Cable 68 Hz. 2@ Amp.
1825082~-1 (3640) 18 ft. Main Power Cabla 6@ Hz. 28 Amp.
182582-2 (3640) 18 ft. Main Power Cable 58 Hz. 28 Amp .
127888 (LM-2 Console) AC Power Cable
129852 (3600740/70 Consoles) AC Pouwsr Cabla
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UNIT SELECTED INDICATOR

LoGIC PLUG—_ || A
\‘L_-g—
READY INDICATOR. ==

START SWITCH

FAULT INDICATOR~ -—

o ey

=

START

FAULT CLEAR SWITCH— [ =
| rauLT
WRITE PROTECT INDICATOR. L7 )

WRITE PROTECT SWITCH '{ =R

' WRITE
PRQTECT

S

CONTROL BOARD \\

FRONT PANEL INSERT/\Q

DIAGNOSTIC MODE SWITCH

N

l/omewosnc STEP SWITCH

. I \
DIAGNOSTIC SERVQO FAULT DISPLAY INDICATOR——;A\

DIAGNOSTIC EXECUTE SWITCH EXEC STEP

OPERATOR
: CONTROLS

STATUS/FAULT
DISPLAY BOARD

"‘@chpw

DIAG MODE (GRN)-——J//
VOLT

1st SEEK
HD SEL
WRT
RDeWRT

R/We0C

STATUS/FAULT DISPLAY BOARD IS LOCATED
BEHIND FRONT PANEL INSERT AND FILTER.

CDC EMDS515
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[ SINGLE CHANNEL DRIVES |

NORM/
JUMPER PLUG 2] CAPACITY W PROT
LOCAL/REMOTE JUMPER PLUGS JUMPER

MOTHER BOARD

woc [ mem i |
A s O s s
S
FAN
R
E
A
R «——————1/0 BOARD————>> CONTROL BOARD
P gray
Al <4 .
N| ~-= .
E ‘\\________, : o q-—z
b——= SECTOR swmaes<
'z“
Qe

- 3
. 4t
os

LEFT SIDE

INDEX SWITCH SETTING
LEAVE JO5 IN "A" POSITION FOR INDEX/SECTOR
ON 1/0 BOARD: IN "A" CABLE OR PLACE IN "B" POSITION FOR
INDEX/SECTOR INDEX/SECTOR IN "B" CABLE. WITH JUMPER RE-
1] JUMPER PLUG MOVED, INDEX AND SECTOR IS IN "“A" AND "B"
CABLES.
(2] " LOCAL/REMOTE LOCAL: DRIVE POWER UP INDEPENDENT OF
CONTROLLER.
REMOTE: DRIVE POWER UP INDEPENDENT OF
CONTROLLER. ~

ON CONTROL BOARD:
e DRIVE CAPACITY PRESET IN FACTORY ACCORDING TO
JUMPER PLUGS 340/515 CURRENT CONFIGURATION.

o SECTOR SWITCHES SEE DISCUSSION ON SETTING CIRCUIT
BOARD SWITCHES.

(5 ) NCRM/W PROT NORM
JUMPER PLUG

CDC EMD515 SWITCH SETTINGS
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VOLTAGE
PROGRAMMING
SWITCH

DC CIRCUIT BREAKERS
¢s2, CB3, CB4

AC

CIRCUIT
BREAKER
CB1
REMOTE POWER SUPPLY
AC
CIRCUIT BREAKER CB1
VOLTAGE
PROGRAMMING :
SWITCH DC CIRCUIT<
AC  BREAKERS D
CIRCUIT B2, CB3,
BREAKER CB4
CB1

INTEGRAL POWER SUPPLIES

DC CIRCUIT
BREAKERS
cB82, CB3,
cs4

CcDC EMD515 POWER SUPPLY

-11-
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POKER SUPPLY

AC POWER

R
170 BOARD CABLE

CONTROL BOARD

MODULE &

READ/WRITE BOARD

170 CABLE
CONNECTORS

COOLING
FAN

JAVAN

=
=]
e}
m
w
.

B> B PP

OPTIONAL

HOUNTED DIRECTLY IN FRONT OF DRIVE (IN 2X
ORANER) OR MOUNTED IN REMOTE LOCATION

MODULE CONTAINS THE DISKS, SPINOLE,
DRIVE MOTOR, ACTUATOR, AND THE HEADS.

USED WHEN POWER SUPPLY IS
MOUNTED IN REMOTE LOCATION.

CDC EMD368

-12-




=g
==Y '
A I ::];= i
. wee C———— 1
e —r 0PTION o
13— SELECT ot c—— |
Ere=y 0 SWITCHES
Y N —e N : » s [ 1
| — (A213) - 1
= o B > '
A21 VITCH
( \(A224)
20 !:}-
| N
5 %:3’ 1/0 BOARD
1 B oU
0 .
=
2! I
—ON
A224
P2 CONTROL BOARD
F====1 -
[ SOR—— |
A8 WRITE ENABLE 728 JIs8
DELAY JUMPER
—bU30
B <3
EXTERNAL NODE
SERVO JUMPER
ws\ /asqs ;
nP S
= o 2-7 DATA
EXTERNAL HODE JUMPER
CONTROL JUMPER JOSI\ /J!Sl -
£ 8167 (o]
E:ﬁmsa 2
16N £875 F575 s
"N (000 (ool ' J1
L% O] [ (0 . L
2 3w 2 25 26 Xl
— \ » P
Y
LOGICAL/ 816 we/n SECTOR
ADDRESS SWITCHES
SWITCHES

CDC EMD368 SWITCH SETTINGS
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1/0 BOARD SWITCH SETTINGS

SWITCH

SETTING

DESCRIPTION

1A/1D, 1B/1D

1A/1D
1B/1D

1A/1D
1B/1D

1A/1D
1B/1D

1A/1D

1B/1D

2A/2D, 2B/2D

RDY/POK

1A
1D

1D
1B

1A
1B

1D
1D

RDY

POK

Enable/Disable CH 1 and se-
lect an option for sending
Index & Sector to CH 1 con-
troller. The four combina-
tions of switch settings are
as follows:

This pair of switch settings
enables CH 1 & sends I & S on
A cable only .

This pair of switch settings
enables CH 1 & sends I & S on
B cable only

This pair of switch settings
enables CH 1 & sends I & S on
A and B cables

This pair of switch settings
disables CH 1

Enable/Disable CH 2 and se-
lect an option for sending
Index & Sector to CH 2 con-
troller (see description of
CH 1 switches)

Normal I/0 Ready status (Up
to speed, heads loaded and no
fault exists)

POK (Power OK) 1line active:
In addition to above condi-
tions (when switch is in
RDY), Ready status also in-
dicates ac 1input wvoltage to
the power supply is present.

Table Continued on Next Page

-14-
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I/0 BOARD SWITCH SETTINGS (Contd)

SWITCH

SETTING

DESCRIPTION

T2/T1

"E/O

XA/N

AR/RT

R/L

T2

Tl

AR

RT

POK (Power OK) 1line 1inac-
tive: Indicates a loss of ac
input voltage. The  Ready
line will go inactive (immed-
iately). The +Voltage Fault
line will remain inactive for
a minimum of 850 microseconds
(after the POK 1line goes in-
active). .

Enables Extended Cylinder
Address bits 210 and 211,
via Tag 2 (Head Select).
Enables Extended Cylinder
Address bit 210, via Tag 1
(Cylinder Select).-

SMD-E mode

SMD-0 mode

Extended Cylinder Address
(cylinders 0-1217)

Normal Cylinder Address
(cylinders 0-1023)

Absolute Release (Dual CH)

Release Timer (Dual CH)

Remote power up

Local power up

DEV 1D
20_27

(Closed)

Set according to customer
requirements.

-15-
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CONTROL BOARD SWITCH SETTINGS

SWITCH SETTING DESCRIPTION
Sector See discussion on Setting Circ-
switches cuit Board Switches.

Logical Address
Switches

.8/1.6
WP/N
2-7 Data

Junper

Write Enable
Delay Jumper

External Mode
Control Jumper

External Mode
Servo Jumper

Used on drives without status/

control panel. See discus-
sion on Setting Circuit Board
Switches.

.8 806 kHz Sector Clock

1.6 1.6 MHz Sector Clock

WP Write Protect,

N Normal

4 Jumper preset during manufac-

turing between JO61 and J161l.

Jumper preset during manufac-
turing between G430 and G43l.

E Jumper preset during manufac-
turing between B167 and B168.

MP Jumper preset during manufac-
turing between B446 and BS546.

-16-
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CONTROL BOARD LOGICAL ADDRESS SWITCH SETTINGS

switch (Binary Value) *
Logical Address

20 21 22 23

0 C , C C C
1 o C C C
2 C o] Cc C
3 o o] C C
4 C C o c
5 e} C (¢] C
6 C 0 (o] c
7 o) 0 o C
8 Cc Cc C o
9 0 C C (e)
10 C o C. 0
11 o} o] C o]
12 C C o o
13 o] C (o) (o]
14 Cc 0 (o) (o}
15 o o] o o

* 0 = Open (Off), C = Closed (On)

-17-
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READ ONLY START

F_{ FAQ LT 1 h

READ/WRITE STOP

SINGLE-ACCESS CONTROL PANEL

CDS MODEL T306

-18-
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__1
1

[ ——

r . FUJITSU MODELS M2284 AND M2294

-19-



SymboliCS ine.

Card Cage

Vibration Preventive

]

On

Protect  Start

Fault
o | [O)

Ready

FUJITSU MODEL M2351

-20-
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Function J#Tﬁifggf:
Drive Select 0 1.2
Drive Select 1 2,3
Drive Select 2 4,5
Drive Select 3 5.6

/——J1

J2 .
l —r654321

000000

ul

& 2 o> TERMINATOR

RESISTCR
PACK

J3

-21-
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SEAL COVER

’

AIR FILTER

OPTION

——omm Y

t-..

HEAD CARD

P57
Lock Free Protect SW. /LED Indicators P56
P
Stop :"-: "1" pin [ L Y "1% pin
E : ; "ON" "OFF" Ready
) Lya ‘ Fault
| Assembly |
| 3 —me-= Front ———-- Seek Error
Lock Control Level NEC MODEL D2257

-22-
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-rl wi
a AdC
a L
a w3

a W5

EW\ Je u}

>

W
And3
L
w2

=

41

SO R/V PCB ASSDNMBLY

PCB ASSRMBLY P/N

DRIVE MODEL NRMBEX

200834-2 806-2X
200835-2 407-2x
JOPER SETTINGS
SHIPPING
_ CONFICURATTON
wi 3~C 3-C
w2 IN_ = SNABLE SECTOR AT INDEX out
_U_J IN _* AUTOMATIC PICK AND HOLD IN
(23 Iy [§]
5 N IN
£ QUT = AZAD IS NOT DISABLED AT INDEX OR SECIOR
IN = READ IS DISASLED AT INDEX OR SECTOR oUT
w A~ = ENABLE 3IT 10 i
3-C = DISABLE 3IT 10 3=C
W OUT = FAULT SETS NOT-READY
IN = READY IS INDEPENDENT OF FAULT N
B8 IN ® DISABLE SHORT SZCTOR
QUT = ENABLE SHORT SECTOR Iy
w9 IN = 80
OUT = 807
SUITCH SETTINGS
f SHIPPING
. CONPIGURATION
SWITCH LJCATIGN 4N (SW=2) — :
DRIVE SELECT ! N H
ORIVE SELECT i OFP i
NUMBER DRIVE SELECT & 11 OFY 1
2 DRIVE SELSCT 3 : OF! H
AND 3 Yot usea ' OFF
) Not_Used i -
FUNCTION v SN = JSLAYED READ GATEI
3 SN = SRITT 2R0TECT i F
SWITCH L CATION if (SW=1) :
L i 3T lo 3/5° SN
N N ia JE!
NUMBER 3 B 3 :2F!
- 3 ied Prid
AND 3 i3 =39 . |
3 32 32 - JF .
FUNCTION 7 e — 102s - N ’
3 OFF = SICTORS/TRACK 1 OFF _]
ON = 3YTFS/SECTOR 3

PCBA P/N 200834/5-2 Switch and Jumper Settings

PRIAM MODEL 807

B8+ CONOUCTIVE Tag
QC » wiRE CA TRaCE

14.28

a1

-

18-32 UNC2B

v DFEP
; 14 PLACES)
= : :zﬂ,
Hf - - o —
T &7 .,
PO } V
! = —
S B =N — :
Priam 8-Inch Disc Drive Dimensions and Mouanting

-23-
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Controt PCB Chassis
Soindle Drive Maotor Control PCB Chassis

Rotary Actuator

R/W PCB Chassis

*Disk Enclosure

Sub-frame

'l
‘ \ {26.57in)

(18.98in)

FUJITSU MODELS M2284 & M2294
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2284 and 2294 OPERATIONAL SPECIFICATIONS

ITEM 2284 SPECIFICATION 2294 SPECIFICATION
UNFORMATTED STORACE CAPACITY 168.5 MB 335.5 M8
HEADS 10 16
UNFORMATTED TRACK CAPACITY 20,480 BYTES _ 20,480 BYTES
SINGLE TRACK POSITIONING TIME 6 ms 6 ms
AVERAGE POSITIONING TIME ‘ 27 ms 27 ms
MAXIMUM POSITIONING TIME 55 ms 55 ms
ROTATIONAL SPEED 2,964 RPM i 2,964 RPM
AVERAGE LATENCY TIME 10.12 ms 10.12 ms
BIT DENSITY 6,500 BPI 6,500 BPI
TRACK DENSITY 793 TPI 793 TPI
TRANSFER RATE 1,012 KB/S 1,012 KB/S
RECORDING CODE MFM MFM
INTERFACE CODE " NRZ NRZ

START TIME
STOP TIME

40 SEC NOMINAL
30 SEC NOMINAL

40 SEC NOMINAL
30 SEC NOMINAL




Power
supply
H Unis

— symbolics ie.

! Contsol Unit ' A-Cable
or
' Intartace
I.l!' Unst l Lines

¢ Contzol Unit &

pteae Jopfestue Conarstortn gaster g |, wite Compueition R
haceiver (ACT) (ACI DA (DB1) (EAI~ EA3)
s BaatutaE Tk o e
° (BB1Y) (D1 DD2) (EBJ EB2)
L
)
ResdMrite Contsol Data Ssperator
{AF1 BCl) (DEY)
5esk Statua Controll PLO
(BEI.BEDY | ] (DCt DCZ)
Seek Contrel Pusition Sensing
801~ BD4 ]
(801~B04) (CA1~ CA3)
s-Cable ! I
":":::" c.z::“‘::: ?g:;“ Servo Control
(BF1{) {(CBI~ CB3)
}
[]
Guard Send Detecter| Power Amplifiter
. (BG 1) [_[—_‘ (cct)
(AB1)
(aA D) ‘(Aﬁg 3 Stare/Stop Control T T o e S e — - A
] N Preamplifie ]
(A4} (881) (ABI. BCY) i I (FA 1) l M Heads (Move) |
I Y .
H o [ |
LED/Suitches st B HE T | Vv |
(AD? AD2) }e spandd ! V0 '
{6A). GA2) l ) otor T2 S e N o :
Status Generator (Rl : Servo Head R/W Kaad(Fined) :
.-—,—i} t Disk Enclosure )
(AE1. BD3) A2) WIS S B S el
Tesd
ACHSY accin fare Reley
(6A2)
Mlower
(6A2) .

DC ¢ 17V - 12V t8Y

MTEWTTS
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Power Cuntiol {9P)

DC Power {15P)
AC Puwer (BV) ;
\ VALY AGS
REMUTE MV gy v S0V
T al 2]
il 000 fran

ég/

ocO0o

2
b3
x
L
oonoonn

g Y "‘("fa

R

N = ===
goEY

{1) USA Version Power Supply Unit

Power Cantrot (9PY

; OC Power (15P)

Power Cable “B” {15P)
DC Power

Power Cable “A” (12P)
AC Power

{2) European Version Power Supply Unit
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Shaft assembly

| E-type snap ring

Brake

Orive motor

o

ya 0

=
a
=}
©

nan0?

o (o]
oo s
o0 [ 4

Pull

Remaove these three nuts and replace DE,

_~ (CN3)
-

L—— {CN2)

NN

2)

\ {CN1)
X (CN4)

/ Jo
‘o

ﬁa
_ e

o

Q

.

]

-]

—

i

/

™~ (cns)
{1)  Grounding Plate
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/ Facing center of spindle

Speed Transducer /

-

Screw “F* (2)
Projection

Screw “G” (2)

\ Holder plate

1.5 t0 2.0mm
0.5mm

b= -

Projection LI ? ‘l

Center of spindle shaft

i
, ¥

N

/

Preliminary

e

.

Spindle grounding plate

Spindte grounding
contact

Speed Transducer

Screw “E” (2)

~

oo

. O3

Spindle Grounding Plate Replacement and Adjustment

(©)1m)
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& LA \Closed loop

Breather filter air circulation

{absolute)
M2282 contains two disks in DE.
M2280 contains two disks in DE.
M2283 contains three disks in DE. .
M2284 contains three disks in DE as shown in this figure.

* Air Circulation inside DE

. Spindle Motor
Air exhaust

Disk enclosure

Front panel
assembly {option)

Air intake Blower

Rotary
Disks Plastic cover actuator
Spindle
) Read/Write
. .~ PCB Case
T SO —— —
e
T/ / )
! i 7
! A
é.__m '
‘*—l
— bl L
3 11 il
| N
. : AY . )
Air inlet \ Re<irculation filter }
o {absolute) - ;

Control PCB
Chassis

Sub frame Screws “H" 14} Sub frame
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embly

rm Ass

Actuator A
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Write Current

Write Current

Head Write Current

N S

{ ) ) ZE ¢
AN (\\\\\\\\i&\\\\\\\\\\\\(

Disk Rotation

Disk Rotation

RAecorded Bit

Data Write
Read Current
(@
Data g D No Puise Data g P Pulse
Head J {passing over Head ») {flux reversal
constant field) @t in gap)

S

O

N - |Z]
e RaaarS

s Disk Rotation

~tpmeenese Digk Rotation

Flux reversai (data bit)

Data Read
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! Contsol Usnit ! A-Cable

— Symbolics ine.

or
' Bext Unat Intartace
. l Lines

r_— i I a-Cable

e 1 Unit

Interfoce
l Linss

Accuss Head
Nesd/Mrite

(EA1~ EAI)

[

Fixed Hesd
Read/usite

(EBI EB2)

CGaic

T T ACHIZY Acoedn
Pover
Supply

\ Oisk
R/M Naad(Fixed)
Plsx Enclosure

(be)

&

DC e 92V - 12V 18V
[TEWIT4

m“"] Status Gansratos(l) g::::: g‘c‘:’o‘:::or 3 Wiile Compssation
peceive (AC1) (AC! DA l (bB1)
'33:3‘7' '-':g“!.ﬁ?'ﬁin vro
o
(BB1I) (bDI. DD2)
]
)
ReadNirits Cuntiol Deta Sepsrator
(AF1. BCI) (DEY)
jseak Status Controlf rL0
(BEL BED) | | (DC1 0C2
Seak Contral Pusition Sensing
(8D 1~ BDY) (CAl ~ CA3)
C.z:::.::: ?g:::u Servo Control
(BF1) 1 (€81~ CBI)
' 1
[ ]
Guard Band Detecter| Power Amplifater
- (BG1) Jf cen
(ABI)
ann ‘l’;g g Start/Stop Contrad | °
(AA2) (8B1) (ABI1. BCI)
LED/Switches LTI b
(AD] AD2) Spindle]
| e—r .
(641 GAZ) [ - Kotor
Statue Gensrator i)
(AE! BDI) ©A2)
Bzake Ralay
(6A2)
Blower
(GAZ)




— symboliCs ac.

_ PCB Chassis
Grounding Wire of Line-
/ términator
../
\ GBGM
[l oM2 0/ _—_ovs_ T] .
OM1 v
M-------Z PWC!
—_— | sancmms |
“A” Cable ‘ #B* Cable OC Power

Interface Cabling (Single Port)}
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6.6 PCB ASSEMBLY REPLACEMENT/ADJUSTMENT

6.6.1 PCB Assembly Arrangement .
The following Printed Circuit Board assemblies are mounted in the PCB chassis,
To remove these PCB’s, remove the top caver of the PCB chassis by loosening
to screws, and then pull the levers on the PCB assemblies.

The PCB arrangement of the FDU M228X is shown in Table 6-6-1.

Table 6-6-1 PCB Arrangement

M2282 Mm2286
mM2280 M2289 .
M2283 M2237 Function
M2284 m2288
PCB Chassis RQWM  RQVM |  Read/Write Circuit
SOIM Servo Circuit
CMIM Seek Control
PCB8 Chassis
VOFM PLO/VFQ
CQFM/CMKM Interface Controil

6.6 PCB ASSEMBLY REPLACEMENT/ADJUSTMENT

6.6.1 PCB Assembly Arrangement '
The following Printed Circuit Board assemblies are mounted in the PCB chassis.
To remove these PCB's, remove the top cover of the PCB chassis by loosening
to screws, and then pull the levers on the PCB assemblies.

The PCB arrangement of the FDU M2294 is shown in Table 6.6.1.

Table 6.6.1 PCB Arrangement

M2294 Function
PCB Chassis ROT™M Read/Write Circuit
SDQM Servo Circuit
CWWM Seek Control
PCB Chassis
VOHM PLO/VFO
CQFM Interface Control

-14-
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6.6.2 Test Point Arrangement on the PCB
Each PCB assembly is provided with test points and potentiometers to check
and/or adjust the circuit functions.
{1) RQVM/RQWM PCB
The test points and potentiometers are located on the RQVM/RQWM PCB
assembly as shown in Fig. 6-6-1.

/ S| c“ﬁ ﬁ@ i) @ AN

Note: No Adjustments are raquired when the PCB is replaced.

Figure 6-6-1 RQOVM/RQWM PCB Test Paints
Table 6-6-2 RQVM/RQWM PC8 Test Points

- . TP No. | Abbrevistion Signal Name g:::'s:::
1 DIGLT Diagq Lateh EAl
2 Not Used - -
3 PLSH 1 Pulse Shaper 1 EA2
Tl 4 | PLSHZ Pulse Shaer 2 €A2
H SMPCX Sample Clock €A2
. . 5 RAWDT 1 Raw Data 1 £A2
7 RAWOT 2 Raw Data 2 ., Eaz
k] INTLT 1 tntegrator Lateh 1 EA2
9 INTLT 2 Inregrator Lateh 2 €A2
10 DFROT 1 Differentiator Qutout 1 EA2 N
: 1 OFRQT 2 Ditferentiator Output 2 EA2
12 AGCOT ¢ AGC Qutgut 1 EA2
13 AGCOT?2 AGC OQutput 2 €A2 .
: oy | pROT Pre-Amo. Qutaut { EA2 S
(o | PROT2 Pre-Amp. Quwut 2 €A2
16 MLTSL Muiti-Seiected EA3
17 PWROY Power Ready €A3
18 AHWC A AHO Write Current A EAL
19 AHWC 8 AHO Write Current 8 EAl
20 *UNSF Unsate EAl
21 Not Used - -
¥~ FHPAT FHO Protect g8
23 FHWC A FHD Write Current A EBY
2 FHWC 8 FHO Write Current 8 €81
-] *SQCHG Squeich Gate _EA2

The RQVM/RQWM PCB assembly is provided with two/one potentiometers,
however, no adjustments are required when the PCB is replaced. Each
potentiometer function is shown in Table 66-3. )

Table 6-6-3 RQVM/RQWM Potentiometer Function

PatNa. Functica/Adjustment Refsrance TP
AVt Access Huad Write Current TPIB/TP19
*AV3 Fized Head Write Current TPIUTPITPI4

 This patentiometer is far anly, RGVM, however, is not adjustable in fieid.
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{2) SDIM PC8B

assembly as shown in Fig, 6-6-2.

Ll

The test points, potentiometers, and switches are located on SDIM PCB

/ JJ_-__-JJ, .iL_J_J,

mitemit o = 4
S1
1 2 3 1t 2 3 1 2 3
=M =
s3

B

Figure 6-6-2 SDIM PCB Test Paints

.

Each test point function is shown in Table 6-64.
Table 8-64 SDIM PCB Test Points
TP No. | Abbrevistion Signal Name o
{ L SERVO Servo Signal CA1
2 *00G Odd Gate CA3
: 3 *EVG Even Gate CA3
4 AGC AGC Control CA1
: 5 ooP Odd Peak CA3
6 EvP Even Peak CA3
7 +P0OS Position Signal CA3
! 8 vCXxX1 Control Voitage 1 CA2
9 Not Used - -
10 SVPWOD Servo Pulse Window CA1
1 SVSLT Servo Stice Out CA1
12 SVPL Servo Pulse CA1
13 PLOSS PLO Single Shot CA1
: 14 PLOLT PLO Latch CA2
i 15 | 18F 1/8 Frequency CA2
18 EiIX Even [ndex CA2
17 TRFL Track Follow c81
18 TXPL Track Crossing Pulse cB1
19 DRLM Drive Linear Motor cB1
20 FWODD Forward Drive cs1
21 CMAG Current Magnituds cB2

X

-16-
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Table 6-6-4 SDIM PCB Test Points {Continued)

TP No. | Abbreviation Signsl Name m:‘di:
2 PER .Position Error c82
23 FUNC Function cB3
24 VEL Velocity c82
25 SMTH Smoather cB2
26 DA DA Convertor ce3
27 TVEL Tach Velocity c82
28 ~CSNS Current Sense cct
29 VER Velogity Error CB3
30 PADR Power Amp Orive . c83

Table 6-6-5 SDIM Potentiometer Function

The SDIM PCB is provided with éight potentiometers and five selecting
switches, however, only the three potentiometers (RV1, RV2 and RV4)
must be adjusted when the PCB is replaced.

The potentiometer and switch functions are shown in Table 6-6-5 and 6-6-6.

Pot Na. Function/Adjustment _Referance TP/S

RV1 Positioning Time* ™19

RV2 Pasition Signal Gain® T™P?

RV3 Function Offset TP23

RV4 Over-shoot® TP24

RVS PLO Free Frequency TP15,82,S3
RVE PLO Phase TP13

RV? DA Output TP26

RVS Servo Puise Window TP10

Table 6-6-6 SDIM Switch Function

* The potantiometer RV1, RV2 and RV4 require adjustment when the SDIM PCB is replaced.

Switch : Reference
No. Function by
$1 Power Amp. Drive Cut None
$2,83 VCO Select TP15

Note: S4 and S5 functions are not used.

-17-
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(3) CMIM PCB
The test points, check terminals and a potentiometer are located on CMIM

PCB assembly as shown in Fig. 6-6-3.

CH4 D
CH3I &
CHI =
CHS &
/

CH2 =3
cHo &3
Q
&

21 30 [1
RV1 2
o

Note: No adjustments are required when the CMIM PCB assembly is replaced. '

Figure 6-6-3 CMIM PCB Taest Points

Each test point function is shown in Table 6-6-7 and 6-6-8.

Tabie 6-8-7 CMIM Check Terminals

CH No. | Abbrevistion Signal Name e e

0 GND Ground -

1 VFOFS VFQ Fast Sync 8c1
2 STL Settling 1 BE1
3 STL2 Settling 2 8€1
4 STL3 Settling 3 BE1
5 oveY™ Over Cylinder Timer 8E£2
8 GB8TM Guard Band Timer BE2

-18-
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Table 6-6-8 CMIM Test Points

. Schemati
TP No. | Abbreviation Signal Name Page C e
21 GND - -
22 oG8 Quter Guard Band 8G1
23 1GB 1 inner Guard Band 1 B8G1
24 1G82 tnner Guard Band 2 BG1
25 - - -
26 SKEND " Seek End BE2
27 ONCYL On Cylinder ' BE2
28 URDY Unit Ready BE2
29 SKERR" Seek Error BE2
30 SKC Seek Compiete BE1
3 GND - -
32 SUBEN Sub Enable 804
33 EVEN Even BD4
34 PSDR Position Drive 804
35 LNMD Linear Mode BD4
36 - - - N
, Table 6-6-8 CMIM Test Paints (Continued)
TP No. | Abbesvistion Signal Name ] m"gﬁ .
37 . DRLM Orive Linear Mator 804
38 LSPD Low Speed 804
39 FWDD Forward Orive ] 803
40 *QVTXPL Over Track Crossing 802 "
41 GND - - |
42 T™MOTP Time Out Pulse 802 ’
43 RTRM Retract Mode 801
44 SEKM Seek Mode 801
45 GTZM Go To Zero Mode BO1
46 *PLO 18 PLO 1 Byte Clock ° 8D
47 - - -
48 *OFACT Offset Active 881
a9 AHOSL Access Head Select 881
S0 usLD Unit Selected 881

The CMIM PCB is provided with a potentiometer (RV 1), however, no adjust-
ment is required when the PCB is replaced. The potentiometer function is
shown in Table 6-6-9.

Table 6-6-9 CMIM Potsntiometer Function

Pot No. Function/Adjustment Reference CH

RV 1 Settling Time 1 CH2

~19-
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(4) VOFM PCB

The check terminals, switches, and potentiometers are located on the VOFM
PCB assembly as shown in Fig. 6-6-4.

/
ﬂm@

TP19 18 CHEZ 2 1
HBGU Y

AN

Jreis =
fe12 nsﬂ
R TP4 ==
I ~
n ™11 TPI6 =2 ﬂTps
u 010 TPIS 3 ﬂTP2
TP14 =2
[res
[l
Note: $1and S2 must be salectsd when the PCB.is replaced.
Figure 6-6-4 VOFM PCB Test Points
Each test point function is shown in Table 6-6-10.
Table 6-6-10  VOFM Check Terminals
TP No. | Abbrevistion Signal Name m:;

1 VFOSS VFO Singie Shot oD1

2 VFQDIF VFQ Difference 001

3 TROT Trigger Dats DD1

4 vC VFO Control Voitage VFO D02

5 veoT VCO Cutput 002

6 FLTCNT Filter Control DD2

7 FLTSQH Filter Squeich oD2

8 PLOSS1 PLO Single Shot 1 DC1

9 *1/16 FP 1116 £ Pulse DC1

10 DLTP Deita Positive 0Cc2

11 DLTN Oeita Negative DC2

12 FLTOT Filtered Out 0C2

13 vCPLO Contral Voitage PLO oc2

14 2F EY 2F Early . o81

15 2FOT 2F Ontime D81

18 2F LT 2F Late (o]: 3]

17 PLOSS 2 PLO Singie Shot 2 (o03]

18 SCT Sector DA1

19 INX Index 0A1

-20-
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Table 6-6-10 VOFM Check Terminals (Continued)

No. ! Abbreviation Signal Nama ,s,:":'g;:;:
CHE 1 OTSMP Data Sampie DE1
CHE 2 oOTWD Data Window DE1
CHE 3 VC VFO Control Voitage VFO 002

The VOFM PCB assembly is provided with potentiometers and switches,
however, no adjustments except SW1 and SW2 are required when the PCB is
replaced. These functions are shown in Table 6-6-11,

Table 6-6-11 VOFM Potentiometer/Switch Function

No. 1 Function/Adjustment Refersnce TP
AV1 VFQ Frequency TP4

RV2 PLO Frequency TP13

RV4 PLO SS2 TP17

RVS Time Margin Measurement CHE1/CHE2

st * Sector Counting 1 TP18/TP19

S2 Sector Counting 2 TP18/TP19

s3 VFO Single Shot TP

sS4 Write Compensation TP14/TP15/TP16

(5) CQFM/CMKM PC8
CQFM PCB assemnbly is for an interface control logic to support dual port or
single port function, and CMKM PCB assembly is only to support single port
function.

The test points and potentiometers are located on the CQFM/CMKM PCB
assembly are shown in Figure 6-6-5. Each test point function is shown in
Table 6-6-12.
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oves

(~5V) CHS e

10

CHIicm
X
| D

0

CQFM PCB Assembly

CH2E=2

CH4c=m

~—

CH3c=:a

/

CH1 CH2 CH3 CH4

00010 -——~ch—-—-

\

CMKM PCB Assembly
sw2
\ / ——
Note: No potenti adj is required when the PCB is replaced, however, the switch selecting shouid be performed

to meet the customar’s configuration.

Figure 6-6-5 CQFM/CMKM PCB Test Points
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Table 6-6-12 CQFM/CMKM Test Points

1 .
No. | Abbraviation Signal Name ';':’:z:;':
TP1 GND - -
TP2 LPLO Lock ta PLO AF1
TP3 LDATA Lock to Data AF1
TP4 AMFD AM Found AF1
TPS RG Read Gate AF1
TP PWRCNF Power Conflict AD2
TP? VCMHT VCM Heat AD2
TP8 - - -
TP9 INTMOT Initial Time Out AD2
TP10 ovex Device Check AD2
™11 GND - ‘-
TP12 WENB Write Enable AD2
TP13 AHDSL Access Head Select AD1
TP14 INX Index AC1
TP1S sCT Sector AC1
TP16 START Start AB1
P17 GBENS Guard Band Enable AB1
- TP18 SPOK Speed OK AB81 ,
TP19 - - - .
o | GeRY | Smugey | e
CH1 SPSG Speed Signal AB1
CH2 SPTM Speed Timer AB1
CH3 INHECH Inhibit Echo AD2
CH4 oLwG Delayed Write Gate AD2
CHS -5V -5V AA3/AA2

The CQFM/CMKM PCB is provided with a potentiometer (RV1) and
switches. These functions are shown in Table 6-6-13.

Tabls 6-6-13 CQFM/CMKM Potentiometer/Switch Function

Neo. Function Reference CH
RV1 Speed Timer CH2

sw Disk Address
sSw2 Device Type/Sector Mode/TAG 4/5
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2.3.2 PCB Chassis

The unit contains a PCB chassis with Maintenance Aid Display (LED's 1
Check Clear switch and File-protect switch. splav | .2 Device

l OM3 8" Cable OFF

CKCLA FPY

00000000

TG2 TG1 STS ST4. ST3 S§T2 STt STO

Figure 2-3-2 Maintenancs Aid Display and Switches

(1) CKCLA (Check Clear) switch: (mamentary}
This switch sesats a Devica Check status,
12} FPY (File Protect) switch
This switch inhibits the write operation. When sn optional operstor panel is instalied on the unit, this
switch should be in the OFF position.
1) TG), 2 (Status Tag 1, 21 LED's: Red
Two LED's indicate four besic disk conditions in binary coded decimal, which are Not-Resdy status,
Device-Check status, Unit status and Seek-Check status.
(4} STO 0 STS {Status 0 10 51 LED's: Red .
Six status conditions are displayed for sach Status Tag 1 and 2 combination as shown in Table 2-3-1.
Table 2-3-1 Mai Ald Display Conditl
R (] Teg Decode 0 Tag Decode 1 TVog Decode 2 Tag Decode 3
£13 Not Reedy Dovice Check Unit Status Seek Check .
0 | Powsr Resdy Controt Check § Unit Selected | ATZ or Seek Timeout
1| ChaneiResdy | Conwol Check 2 Pixed Sector | geek Guard Bind
2 Speed OK Read/Write Chack } On Cylinder Linew Mode Guard Band
3 Stert § {GBENB) Read/Write Check 2 File Provectad RATZ Outer Guerd Band
4 Stert 2 Resd/Writs Check 3 Busy Over Track Crossing Pulie
s Initiel Seak Read/Wri
ANitiat Se eive Check 4 :.a‘:m Head Hegat Cytinder

(1} Not Ready Status
{s) Power Resdy
Indicstes that +8V, 2 12V DC power is up 10 nominal voltage,
() Chennel Assdy
Indicates the Channal Resdy signal is true,

3

{d

1)

(o)

Speed OK .

indicates that (he rolationel speed 1 up 10 2,370 RPM (80%).

St §

Indicates that the Start Countes hus uusput the GBEND (Gusrd Band Enablel signal.

Stant 2

Indicates that the Stact Countur has autymas the STARTP (Stars Pulse) 10 initiste the Initial Seek
sequence.

initisl Seek Fime Out

thdicates that the Initial Seek sevpuience was not accomplished within 640 ms atter the STARTP

signal.

Device Check Status

[

-

{et

{d!

Control Check 1
that & h jon was issusd during Busy Status.
Control Check 2
Indicates that Write Gate was issuvd sharina 3 fault condition.
Resd/Write Check {
Indicates that Weite Gate was ssuvd duning an off-track status or VCM-ovarhesting has occured.
Read/Write Check 2
ndicates that write currant 10 the 13 head did not flow dusing B write oparstion of that write
current Hiows without » write gate command.
Read/Write Check 3
Indicates that Write Gate was sssued during lile-protected status.
Read/Write Check 4 ’
indicates that Read or Write Gate was issued during 3 multi-headsdlected condition,

Unit Swatus

)

(1]

fe)

(g

o)

n

Unig Selected

Indicates that the unit is seiected

Fixed Sector Mode

Indicates the fixed sector maue 1 seiecied
On Cylinder

indicétes On Cylinder status.

File Protected

tecdicates Write-protected status.

Busy

Indicates that the heads are in motion.
Accets Head Salacted

Tndicates that an sccess head is selected

Seek Check Suatus

la

b}

te)

{d)

RTZ Time Qut

ndicates thatan RTZ war nop within 640 ms.

Seek Gurad Band

Indicates that a Guard Band was derected dureng 3 direct seek operstion.

Liness Mode Guard Band

Indicates that 8 guard band was detected during 8 flinear mode operstion.

RATZ Outer Guard Band .

indicates that #n outer guard band was detecied during sn RTZ operation.

Over Track Crossing Pulse

Sndicates that the head overshot the new cylinder address during settling time (2.5m).
Over Cylinder  ~ ~

Indicates that an illegel cylinder address (823« CYL<895) was specilied by the controf unit.
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FUJITSU MODEL M2351
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Specifications

/Drive (MB)

474 .2 (Unformatted)

Capacity

/Track (KB)

28.160 (Unformgtted)

Configuration of Disks and Heads

Fixed heads
e,
¢ 2IY >
~J9 <18 \
s j 17 316
:> 15 :; 14
4 3 2
11 10 \ Duta
3 9 8 heads
; 7 ; 6
S 4
2 32
. >1 >0 / S
. ervo
‘———————} head

Fixed Head
(M2351AF Only)

Tracks

60 (3 Cylinders)

Capacity (MB)

1.69 (Unformatted)

on disk surface

Rotational Speed (RPM) 3,961
Latency (ms) 7.5

Diameter (Inch) 10.5
Disk

Number 6

/Drive 20 + 1 (Servo)
Heads ' .

/Surface 2
Cylinders 842
Data Transfer Rate (MB/sec) 1.859

Maximum 35
Positioning Time Average 18

(ms) ’

Minimum 5
Track Density (TPI) 880
Bit Density (BPI) 12,800

on interface NRZ
Data Coding

MFM
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Indicator unit (HGAMU)

DC power supply unit

R/W PCB (RFJAU)

Logic PCB (512398U)

Servo PCB (SVIAU)

Interface PCB (DQEMU)

Operator
panel

Line Blower .

Power Amplifier (TVKMU)

Hour meter
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- Ferrofluidic Seal

Housing Spindle Assembly

Cover

Head Arm Assembly

= 1) ﬁ“

r>( I | ' A\g"l

/

Ferrofluidic Seal

L
L
./ .
L , ;
( g\(] Rotation L >

| " 5 '[______,——-——l
B | ] .
LMY
D | , y |
— N - (( |
= \,i_/ = ! “| ,__l_____ir____l__, % ‘
‘ ' | \
| i ‘ o -
| _,
Spindle Motor Ferrofluidic Seal Rotary Actuator
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Housing

Stator Winding
} Stator
Stator Core
i /

é—h[ L+ 1
! [
.W

i |

&
N
>

N
e

Position Sensor (Hall IC)
\. Sensor PCB :

/ .
. ' (Cross Sectional View)
== A\
7

/ \\

!iotor Magnet }

Housing
/
Rotor Yoke

Rotor

} Rotor Plole Position Detector

Sensor PCB

Housing /

Stator Winding !

S

(Bottom View)

: Rotor Yoke
Rotor Magnet
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|

= «T Drive Shaft
C v ]
Head Arm Q ) 4 |
Ferrofluidic
\ — Seal ;
[ < 1 Cover
} 77
= = /l///////// :
. ;f_—”/‘ l—j == |_}— Bobbin (A)
. A ) ; -
Bobbin (B) — N ~ —a
Le ] Bobbin \ [ "
. Supporting Crash
Magnetic Base Stopper ‘ Magnetic

Circuit (B) (Movable) Circuit (A)

Construction of the Actuator
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Moving Head Arm Assembly

Moving Head

Stider No.

Vs. Cylinder/Head Address

Fixed Head Block

Fixed Head

Address Address Address
Stider No, oL Wo Slider No. oYL o Slider No. CYL e
i 897 (08 v 11 6 . 896 | 08 v 11 11 898 | 00 ~ 03
2 897 | 04 ~ 07 7 896 |12 v 15 12 898 | 04 ™ 07
3 |swrfoo~o3| s 8% [16~19] 13 | 898|081
[ 10-.—_ 896 007\; 03 9 897 112 ~ 15 —llo 898 | 12 ~ 15
- Sm - n—896 04 ~ 07 10 897 |16 ~ 19 ——I.S 1;98— -1-6—': 19—
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Holding Screws of HGAMU

\

PCB (HGAMU)

L\

[ naatiiaie |
1 i
! ]
Clmemed

J—

TRM! VOLT
SELECT

1 I~

240V
120v1
A

220V 1
100V
240V
220V
B

120V 1
100v
246V
2301

(
120V
1o0v?

~

O

w

o

I} & | FGI
M ® | sG

~

il

toov4

QIO OO IP|®

FG2

ALM

©@-s.2vagqZ-12v Ad)

@-4VAdE QD+12VAY

REMOTE D+svad

1LOCAL
CNP66
LAN AL M
W.8A

tan
MAIN LINE SWITCH

oy

' TN
l§

~B

//

Holding Screws of DC Power Supply

| ( :
N L
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DC Power Supply Unit
NFB1 * 346
A — CNEIE2, l Driver/Reciver Circuit
o o 18 ! DQEMU
FIL NFBI * (+5V) 3
8 —~ ov < B16B-8140-0010A# U
) —o
AC Input ‘:[ - 3 ot
G sT8 N 4 DQFMU
c{ B+ ¢12v) BISB-8150-0010A# U
TRS. i
il CNP/164
STB J [
D {-5.2v) ) ' Back Panel
2ovf N 2 BQGMU
A v 'o _ 3 BI6B-8160-0010A #U
STB
* oV )
‘L fﬁov s >t (-4V)
240V > Tus
220V 8.
g 2ov] © Thermal CNP/16
Spwoovltl | Fuo~0 sTB :
200V ’0 - % (-12V) 1 he 2
Vi I 3
¢ a20v) " | NFBL®
\\ L. 120V] ¢ h__ 4
2o © $ - :
-1 120V} 7 b "ol BYTY L s
p 120vf O 7,
(S IR 1] 8
L 100v| o I ¢
, .
CNIPEL_for NFB1 CNP/I66 cnwess |
Fan Trip Coil
p [:1] o1
0
1 HeatSink > 02 02
Thermal Spindle Motor 03 03
Fan Alarm T . Control Ciscuit ¢
os -~ PN 95¢
- ) 06 06
Fan ALM .
Q7 07
I Fuse - >
TRM2 ' 08 08
FGi “los 09
G 7o to ov >»>=
FG2 |3 L
O CNP/103 p
| fot—p
(Not used) ALM | * nfbl ol . Powes Amplifier -
— o—}—9 02 TVHMU
BI6B-8130-0010A#U

....*

Functional Block Diagram of the DC Power Supply Unit
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BI6B-8160-0010A
=3 -4V

Servo PCB (SVIAU)

Logic PCB (512398)

R/W PCB (RFIAU)

= Tshv i BQGMU
==y ov SV oV
Top View of Back Panel
Acceptable Range of DC Voltages
DC Voltage Acceptable Range
+12 v 11.4 ~12.6 V
+5 vV 4.75 v 5.25 V
-4 Vv -3.8 v -4,2V
-5.2 Vv -4.94 v =5,46 V
-12 v =11.4 ~ -12.6 V
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O O On On ! 512398V
4 (C168-5123-09804#U)
- ~ : .
Fault Start DES
) . — equence
) 0 - ‘ HGAMU —l r Control -
) (BI16B-7830-0010A #U) Ciscuit
J}  Protect  Stant | Zl JAI~IA3 e e s
Power on Ready g Status ' SVIAU _-I
Display ) C16B-5501-00104U),]
o | Circuit | ]
1 .
ual H - .-
. — L —J ! X TVHMU —_l
rDOEMU | .y .. __j Access Servo Circuit .(Bl6B-8IBO~00!0AIU)
(B16B-8140-0010A#U) — -t —f— - Control . :
: ' Circuit 1
i . cai~cas |} ! Spinde Motor
} —— N L 1 H
Channel A : ontrol Cir
IDriver/Recei . ]
and Selection .
Interface Circuit SAI~SB? TA2~TA4
Signai Seevo Pattern ] .
. . Detector 4
’ AAL~AAS 4.1 z:’“c.hm. (tndex. Guard i \
weui Band Pattern) . -
H ] [T rE1av Rotary :
J HAI~HA) YC168-5500-0990 ) Actuator
: ' ‘IContsot Ciscuit
. VFO 1
A ' i . Circuit ' AL
DQFMU _—I ] . | L_
(B16B-8150-0010AFU ectos - -- .- —
N ! ;) Formation RB1~RB6
’ H ) Circuit
Channel B 1 '
GA1t, GA2 . p—D-E---—————..—I
Interface Driver/Receiver | h M Read/Write .
and Selection ' Circuit N
M Circuit H ) .
M ]
p—— .
RAI~RAS
ABI~AB? ' Read/Write _j DE
Control
S BAI~BA3 Circuit ~ 0 . - i
X S
DAI1~FA3
The numbet at the bottom of each box indicates the -

circuit diagram number in chapter 17.

Drive Circuit Configuration Diagram (Included Dual Channel Option)




r————'symbO/l‘CSnc.

DC power supply unit

Indicator unit (HGAMU)

15559 [

(.24

T X A
qj =21 G2 rzza
~ Sm 251080 l (In73r08) I %-

Y =X
Lcorsseer ) pr
~wn 13251084 Yod- i
—3me
: Y Do ) [otinee ) BT
N ramrsrots | Veswrsioo | Um0 )
N
=1

Rrrse
T .74 Ta:2) a
(3251023 anr3r0d) k3
Q
PRI :
(eT08s 7 .73 F
a tawrgrror | Leswrsrar w?8110)
N =a
| o) ) B
“ ladedd (I3 (InrSier)
(e ) (i) 22D
Soar 13825027
T
t€/] (IN2S110)
) L L s

< o
B
" ]

I104ND

o5
o

x we
1 &= D e ()
m”ey noe ~
[___'f_:_w___“#w_J ¥
| = ]

&3’»‘-:7 rr:'.v'lln ] =§ > ‘
IR L Rt F |
2 ‘”Jﬂ | L2 ) ‘:\:/7 Ji -i
X 27192 -
i [ e ) T
3
aR - 3 S j
= 1
DQEM U B168-8140-0010A

Interface PCB (DQEMU)

Line Blower

Power Amplifier (TVKMU)

Drive Addressing

Operator
panel

Drive Address Switch Position
1 2 3 4
0 GFF OFF OFF
1 ON OFF OFF
2 OFF ON OFF
3 ON ON OFF Not
Used
4 OFF OFF ON
5 ON OFF OoN
6 ‘ OFF ON ON
7 ON ON OoN
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STO

STI

CNP?77

DC power wpply unit

State Indicators

L
P |IP
1 J12

\QO
\Q‘O
L

State Switch

Unit Status Indicators

ACCK LED

URDY LED
FALT LED

ONCY LED

FPT LED

Switches and‘Indicators

indicator unit IHCAMUY

>

laterface PCB (DOEMUY

Line Blower

wer Amplifier (TVKMU)

Status and State

State Switch k
Position Cencer (ST 0) Right (ST 1) Left (ST 2)
STATE DE Sequence State | Write/Read Check Access State
LED State
it
1 | DE Sequence Index Check DE Sequence Check
Latch 1
2 | DE Sequence Control Check Access Timeout
LP1 Latch 2 Check
4 | DE Sequence Multi Head Over Shoot Check
Latch 4 Check
8 | Hall Alarm Head Short Rezero Mode Latech
Check :
1 | Motor At Speed Write Current Servo Latch
! on Read Check
2 | Inhibit DE Write Transition | Linear Mode Latch
Seq. Recycle Check
LP2 )
4 | Unit Ready Delta I Control Latch
‘ Write Check
8 | Access Busy Servo Off-Track Wait Latch

Unic Stacus Indicators

Name of LED Color of LED Content
URDY Green Unit Ready
ONCY Green On Cylinder ’
ACCK ‘ Red ' Seek Error (Access Check)
FALT Red Fault
FPT Yellow Write Protected (File Protect)
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1—

olo o
TP12 @ @

=
@ TP20
u (Ground)

27
=
s

Figure 14.2-1 RVs and TPs on PCB SVIAU/O1

OJO =
=1 OJC)

Q) w20

U (Ground)

TP27

RVs and TPs on PCB SVIAU/02

Function of RVs

RY No. f Function/Adjusement Stale-.l
1 ACC amplifler gain No

—‘2..- Uver = shoocting No
3 Access time do
4 -4V Yes
5 0((—;: voizage of the Jdesired velocity curve Yes
6 VCU free « running frequency Yes
7 Timer - Cate pulse width Yes
8 Svac, = Gace timing Yes
9 /A Converter gain Yes
10 | Velocity offsec o
1t Access Time Qut pulse width Yes
12 Track Folxnvm Timer pulse width Yes
13 Setzling in Fine Concrol No

# Do not touch the sealed RVs unless adjuscments are tequired.

Servo PC3 (SVIAUL)
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Logic PCH (512398)
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Y 1 m wm so 0 w s %0 100
’.i N1 :J—-t N2 _}—-{‘ Ny |
u u U
Xig L owis u
GND
(Revitin . ~13C)
RV3 w?
p
04 S .
w | N
@ rvs
w0 - = war
wa
so | @
wvs wvl av?
w9
., 2
; wi 2
RVI = Qwvs 18 GND
@ wl oWy ]
L
GND ey
[ cNe g
wis | cnp - RV
w2
rL N ]—L oN2 ]——L Ny h
L) u u
= )
! []
! GND
' i
: we o (Revision : 05C =) R/W PCB (RFJAU)
-@
wis
ws
- W
e
RYS Qv /V?
wa9
w2 V) -
avs e é wis
@ % 3
wi U
= Rvs GND
GND 0 cnp
: = —— 1]
oNA oND CNB CNC £
w2 ND

Figiee 13.3=1 Variable Resistors on PCB RFJAU

wis

Variable Resistors in Read/Write Circuit

Item RV No. "l'u: point Specification
5.2V (DC Voltage) av1 AB2 -5.2v:0.2V
: 8 (or W3)

+6V (DC Voltage) RVS Wis +6V:0.2V
w7

Balance of Read Signal RV2 :gx Refer to (1)
Gex’
w

Vrite Cutrent RV3 w2 Refer to (2)

Jitter of Read Signal RV4 w9 Refer to (I)
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Screw @ (4)
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SYSTEM INSTALLATION
1. DETERMINE PHYSICAL LOCATION OF MACHINES

o

. DETERMINE SITE ELECTRICAL AND ENVIRONMENTAL
REQUIREMENTS ‘ '

DETERMINE CABLE TYPES, CONFIGURATION, AND LENGTHS
DETERMINE SITE NAME |

DETERMINE HOST NAMES AND CHAOS ADDRESSES
DETERMINE NAMESPACE, FILE, AND PRINT SERVERS
DETERMINE PRIMARY USERS

INSTALL HARDWARE

$ ® N o, s oW

INSTALL SOFTWARE

10. SET SITE ON NAMESPACE SERVER
11. SET UP NAMESPACE ASSIGNMENTS
12. SET SITE ON BALANCE OF NETWORK
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SOFTWARE INSTALLATIGON
-WHEN A PRIMARY DISK NEEDS REFORMATTING, SOFTWARE IS INSTALLED CN TO THE DISK FROM TAPES-

TAPES

IFS TAPE - contains microcode, disk label, root directur¥ (headers), free pages,
and bad blocks. One [FS tape is shipped with each disk.,

V.24 FORMATTING TAPE - used to erase and repartition disk. Applicable for 3648
only or anytime disk cannot be formatted by disk format fep command.

DISTRIBUTION WORLOS (2 EACH) -

S.2 OISTRIBUTION UWORLD - 5.2 world and 296 microcodes
6.8 DISTRIBUTION HWORLD - 6.8 worid and 313 microcodes
6.1 DISTRIBUTION WORLD - 8.1 world and 336 microcodes

SOURCES - lisp source code for insertion to Imfs

DOC & EXAMPLES - 11 volume symbaolics document for insertion to Imfs and demos
LGP-2/DMP-1 support - printer softuare package

PROLOG - prolog interpreter

INTERLISP - interlisp interpreter

IP/TCP - network scftuare

FORTRAN *77 - fortan interpreter

PASCAL - pascal interpreter

COLOR - color option softuare

V.24 files taps - V.24 debug.,floﬁ‘v.24 Unibus flod, V.24 2Md flod, etc.
{made up by CE’s) :

BREATH OF LIFE (B.0.L.) - Contains NFEP overlay files: for loading to FEP RAM
and world microcodes for loading to LISP processor.
Used to bring to life NFEP units with defective disks.

NFEP OVERLAY FILES - V.127 files for NFEP formatted for transfer to filas server.
BIAGNOSTICS - system check out

FORMATS '

STREAM FORMAT - conventional format of FORMATTING tapes and the microcode on
S tapes, this format is used for data transferred from tape directly into
an area of lisp machine (eg., microcode transferred from IFS tape to C memory).
Stream format tapes are read at FEP level via specific commands
{eg. LOAD MICROCODE or LOAD FEP) and are written via operations contained
in the disk tools program.

IFS FORMAT - back up tapes of disk image, this is the conventjonal

format of distribution worlds and the balance of files on [FS tape.

IFS format tapes are read at FEP level via DISK RESTORE command and written
at LISP via lisp command ~ (TAPE: WRITE-FEP-FILES-TO-TAPE)

DISTRIBUTION FORMAT - format for storing programs or files such as SOURCES
for loading into LMFS. Distribution format tapes are created
via a distribution dump uhich pulls files relevent to a program system
or text library from various places in LIFS_and stores them on tape.
OISTRIBUTION format tapes are read from LISP via lis? command -
(B1S: LOAD-DISTRIBUTION-TAPE) and are written from LISP via lisp command -
(DIS: WRITE-DISTRIBUTION-TAPE}. A menu allous selection of systems for storing.

CARRY FORMAT - format for storing programs or files for loading into
LMFS. Carry format tafes are created via a carry dump which pulls only
specified tiles from LNMFS. CARRY format tapes are read from LISP via
lisp command - (TAPEs CARRY-LOAD) and are uritten from LISP via
lisp command - (TAPE: CARRY-0OUMP) specifying files to be saved.

LMFS FORMAT - format for storing back-ups for restoration to LMFS.
LHFS_format tapes ars both read and written from the FILE SYSTEM
MAINTENANCE window via menu.
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SOFTWARE INSTALLATION
CASE I

PRE-NFEP
COMPLETE FEP FILE SYSTEM IN PLACE ON DISK AND CORRECT MICROCODE ON DISK

1. Boot machine
2. Set site
3. Load any other software system required (e.g., print)

4. Run garbage collection
5. Save world into another area on disk
A. Rename aux.page to custom world name
B. Rename old world to aux.page
C. Save world
D. Revise boot.boot and large.boot fTiles

6. Return system to FEP and verify system operation
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SOFTWARE INSTALLATION
CASE II

PRE-NFEP
COMPLETE FEP FILE SYSTEM IN PLACE ON DISK AND INCORRECT MICROCODE ON DISK

1. Insert WORLD distributjon tape (5.2, 6.0,0r 6.1). Type "DISK RESTORE".

2. Load microcode from WORLD distribution tape into existing header
in FEP FILE SYSTEM on disk.

3. Boot machine

4. Set site
5. Load any other software system required (e.g.. print)
6. Run garbage collection
7. Save world into another area on disk
A. Rename aux.page to custom world name
B. Rename microcode header to correct name
C. Rename old world to aux.page

D. Save world
E. Revise boot.boot and large.boot files

8. Return system to FEP and verify system operation
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1.
2.

9.

10.
11.
12.
13.
14,
15.

16.

SOFTWARE INSTALLATION
CASE III

PRE-NFEP
NO FEP FILE SYSTEM IN PLACE ON DISK

Insert IFS tape

Clear machine

Load microcode tape:(return)

-The microcode is loaded into Lisp processor
Reformat disk

A. Reformatting a 3640 or éﬁy problem unit

1. Insert formatting tape
2. Type:Load fep( )tape:(return)

-Special formatting tape is loaded into FEP

3. Type "DISK FORMAT"
B. Reformatting all others -~ type "DISK FORMAT"
Re-insert IFS tape
Type "DISK RESTORE™
A. In response to "I§ there a microcode to skip?”, type ;YES"
B. The IFS is loaded to the Fep file system on disk
Insert WORLD distribﬁtion tape (5.2, 6.0,0r 6.1). Type "DISK RESTORE".

Load microcode from WORLD distribution tape into header provided

in FEP FILE SYSTEM on disk

Load WORLD (Transfering data from tape to FEP FILE SYSTEM on disk)
Manually boot machine

Set site’ )

Load any other software systém required (e.g.. print)

Injtialize LMFS

Run garbage collection

Save world into another area on disk

Rename aux.page to custom world name

Rename o1d world fo aux.page Lo

Save world
. Revise boot.boot and large.boot files

Mmoo

Return system to FEP and verify system operation
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MICROCODE APPLICABILITY

.

MICROCODE PATHNAME COMPONENT APPLICABILITY
-tmes=- FOR USE WITH A MEMORY CONTROLLER PCBA ONLY
-ifu~- B FOR USE WITH AN INSTRUCTION FETCH UNIT PCBA ONLY.
-st506- FOR USE WITH STANDARD 3640 (MAXTOR) INTERFACE ONLY
-io04- FOR USE WITH REV 6 OR LATER I/O PCBA ONLY. (WHEN THIS IS NOT IN THE
PATHNAME IT IS USED FOR REV 2A I/O OR EARLIER.
-fpa- FOR USE WITH FLOATING POINT ACCELERATOR
-egc-diag- FOR USE AS A DIAGNOSTIC TO CHECK GARBAGE COLLECTION ASSISTED HARDWARE
~prolog- FOR USE WITH THE PROLOG LANGUAGE. EXTENDED SEQUENCER NEEDED FOR LARGE MICROCODES.
-xsq- FOR USE WITH THE EXTENDED SEQUENCER
-noxsq- FOR USE WITH PROLOG AND NO EXTENDED SEQUENCER PCBA.
VERSION APPLICABILITY
.296 " RELEASE 5.2 WORLDS .
.319 m:méa 6.0 WORLDS

.336 RELEASE 6.1 WORLDS
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LOADING AND STARTING SELECTED SYSTEMS SUMMARY

-HOW TO LOAD SOFTWARE SYSTEMS TO HOSTS FROM FILE SERVER-
~HOW TO START SYSTEM OPERATION-

I. PREREQUISITES
A. SOFTWARE SYSTEM IS RESIDENT IN THE FILE SERVER
B. SERVICES ARE ENABLED IN THE FILE SERVER
C. HOST IS EQUIPPED WITH A 6.0 OR LATER WORLD
II. SYSTEM LOADING AND STARTING PROCEDURE SUMMARY FOR SELECTED SYSTEMS
A. PRINT SYSTEM
1. PRINT SYSTEMS NEED ONLY BE LOADED INTO PRINT SERVERS.
2. IF NOT DONE, CONFIGURE NAMESPACE FOR HOST(S) AND PRINTER(S).
3. TO LOAD PRINT SYSTEM-
IN LISP WINDOW, ENTER COMMAND PROCESSOR COMMAND:
LOAD SYSTEM PRINT
4. TO START THE PRINT SPOOLER-
IN LISP WINDOW, ENTER LISP COMMAND:
(PRINT :INITIALIZE-PRINT-SPOOLER)

S5. ENABLE SERVICES ON PRINT SERVER TO ALLOW OTHER HOSTS
ACCESS TO PRINTER.

8. EXPERIMENTAL PICTURE EDITOR SYSTEM (PEDS)
1. TO LOAD PEDS-
IN LISP WINDOW, ENTER COMMAND PROCESSOR COMMAND:
LOAD SYSTEM PED
2. TO START PEDS OPERATION, DEPRESS <SELECT> G

3.IN CASE OF IRRECOVERABLE ERROR DURING PED OPERATION,
TO RECONSTRUCT THE PED FRAME-

IN LISP WINDOW, ENTER LISP COMMAND:
i (PICTURE-EDITOR :MAKE-PED-FRAME)
C. COLOR DEMONSTRATION SYSTEM

1. TO LOAD COLOR SOFTWARE WITH COLOR DEMO SYSTEM-
IN LISP WINDOW, ENTER COMMAND PROCESSOR COMMAND:
LOAD SYSTEM COLOR-DEMO
2. TO START COLOR-DEMO OPERATION-
IN LISP WINDOW, ENTER LISP COMMAND:
(COLOR:DEMO)
D. DIAGNOSTICS SYSTEM

1. THE DIAGNOSTICS SYSTEM SHOULD ONLY BE RESIDENT ON
FILE SERVERS WITHIN SYMBOLICS COMPANY SITES.

2. TO LOAD DIAGNOSTICS SYSTEM-
IN LISP WINDOW, ENTER COMMAND PROCESSOR COMMAND:
LOAD SYSTEM DIAGNOSTICS
3. TO START DIAGNOSTICS OPERATION-
IN LISP WINDOW, ENTER LISP COMMAND:
(LOAD “SYS :DIAGNOSTICS ;LISPM-INIT*)
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DISK

TAPE

MAIN MEMORY

170
PADDLE

170

FILE SERVER

A MEM
B MEM

C MEM

LISP PROCESSOR

ROM

PADDLE

HOST MACHINE

SOFTWARE INSTALLATION
HIGHLIGHTS

&

DISK
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170

PADDLE
1o FILE SEXVER
A MEM
B MEM
C MEM
LISP PROCESSOR
=
o m 24D sroCKS,
EEESTEG| rsoouz (NN
TAPE .
, Licd MICROCODE
KEYBOARD: LOAD MICROCODE .
(DEFAULT) TAPE: HOST MACHINE

=

STEP 1: TRANSFER MICROCODE FROM IFS TAPE TO LISP PROCESSOR
ALLOWING DISK WRITES AT THE FEP LEVEL

PRE-NFEP SOFTWARE INSTALLATION
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V.24 FORMATTING

MAIN MEMORY

/0
PADDLE

170

A MIM
B MEM

LISP PROCESSOR

TAPE

PADDLE

KEYBOARD: LOAD rzp
(DEFAULT) TAPE:

HOST MACHINE

YILY, SERVER

STEP 2: LOAD V.24 FORMATTING PROGRAM TO FEP RAM
(APPLICABLE FOR 3640 OR ANY UNIT OUTSIDE OF RESIDENT FEP FIRMWARE CAPABILITIES)

PRE-NFEP SOFTWARE INSTALLATION

V.24 TORMATTING

TAPE

-10-
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TAPE

REYBOARD: DISK FORMAT

. wo )
b raoorz |
: ! FILE SERVER DS
pIsk ;

MAIN MEMORY

@

S

PADDLE

HOST MACHINE

STEP 3: FORMAT DISK

PRE-NFEP SOFTWARE INSTALLATION
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MAIN MEMORY

AGEZPAGE
rTe.
CROCODE(S) )
7.3
» raorz | N W
o FILZ SERVER DISK
DISTRIBUTION. '

WORLD brsg

LISP PROCESSOR

[ ]

TAPE

el
Q@ momsmm oo mEm
TAPE . ree

KEYBOARD: DISK RESTOREZ

HOST MACHINE

STEP 4: TRANSFER HEADERS AND BAD BLOCKS FROM IFS TAPE TO DISK

PRE-NFEP SOFTWARE INSTALLATION
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MAIN MEMORY
AGE.PAGE
ITC.
B4CROCODE(S) 7o
IR ravoz |
vo FILEZ SERVER DISK
DISTRIBUTIO
WORLD DISK

LISP PROCESSOR DISTRIBUTION
‘WORLD

» TAPE

BTN roce (BN

TAPE

DISTRIBUTION WORLD : - - m °
L N o -
i FEP

KEYBOARD: DISK RESTORE HOST MACHINE |

STEP 5: TRANSFER MICROCODE(S) AND WORLD
FROM DISTRIBUTION WORLD TAPE TO DISK UNDER HEADERS PROVIDED

PRE-NFEP SOFTWARE INSTALLATION
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. THE WORLD OF TAE RUIFER ° A MR FACTLES CLONE
DISTRIBUTION WOLLD
WITR NO INDIVIDUAL IDENTITY -
MATN MEMORY
AGE.PAGE
xTC.
CROCODE(S)

PADDLE

LoD aicROCODE
D!
KEYBOARD! 1oan WORLD
SET CHAOS-ADDRESS
HOST MACHINE

STEP 6: MANUALLY BOOT-
BRINGING TO LIFE
“rXE WOXLD OF THE BUFFER®

PRE-NFEP SOFTWARE INSTALLATION
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THE WORLD OF THE BUFFER 6

Now
3
XNOW
WHO L AM 111
MAIN MEMORY
AGEPAGE
rre. ;
Fecrocanr(s) o
s—— oLz |y
bidd FILE SERVER
HISTRIBUTIO
WORLD DISK
A MBI
» MEM

LISP PROCESSOR |

[ ]
=

k PADDLE
TAPE rer

HOST MACHINE

STEP 7: SET SITE - SITE CONFIGURING

“THE WORLD OF THE BUFFZR”

PRE-NFEP SOFTWARE INSTALLATION
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TREZ WORLD OF TXE JUIrEX

AGEPACE
Ic.

MAIN MEMORY

[~ JCROCODL(S)

o

PADDLE L

170 TILZ SEXVIR

X x
BH

PR

§
|

TAPE

PADDLE

joi

XZYDOARD: LOAD SYSTEM ...

HOST MACHINE

= 4

STEP 3: LOAD APPLICABLE SOFTWARE SYSTEMS FURTHER INDIVIDUALIZING
“TEE WORLD OF TRE BUFFEX”

PRE-NFEP SOFTWARE INSTALLATION

LIS

DIsK
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AGEPAGE

S YCROCODE(S)

TXE WORLD OF THEZ 3UrFre2

MAIN MEMORY

=

170
PADDLE |

170 FILE SERVER

TAPE

PADDLE

XEYBOARD: START GC
(KEYWORDS) IMMEDIATELY

HOST MACHINE

STEP 9: RUN GC TRIMMING DOWN:
“rXE WOXLD OF THZ RUFFER®

PRE-NFEP SOFTWARE INSTALLATION

DISK
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TAPE

EXYDOARD: SAVE WORLD

TNE WORLD OF TXE UFFER A'

170 A
PADDLE -

;
§
j

14

PADDLE

HOST MACHINE

]

e
e

P
Vs =57

STEP 10: SAVE WORLD TO A NEW AREA ON DISK
AS NECESSARY, CREATE OR MODIFY BOOT FILES

INITIALIZE LMFS
PRE-NFEP SOFTWARE INSTALLATION

DISK
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o
PADDLE

TAPE

PADDLE

KEYBOARD: SCAN CART:1

MAIN MEMORY

LISP PROCESSOR

Nrep

HOST MACHINE

STEP 1: TRANSFER NFEP OVERLAYS FROM BOL TAPE TG NFEP RAM

YILE SERVER

BOL

NFre»
OVERLAY
Fiops

EXPANDING NFEP COMMAND CAPABILITIES

NFEP SOFTWARE INSTALLATION

TAPE

-19-
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TAPE
e

XEZYBOARD: BREATH OF LIFEZ

MAIN MEMORY

PADDLE

170

LISP PROCESSOR |

HOST MACHINE

FILE SERVER pIsx
»oL
5
0?5
° ¢ TAPE
ok
1
»
Nrze
ovzaLay
rioos

STEP 2: TRANSFER MICROCODE FROM BOLTAPE TO LISP PROCESSOR

ALLOWING DISK WRITES AT THE FEP LEVEL

NFEP SOFTWARE INSTALLATION
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@

1o
BRSNS oz [

170 FILE SERVER DISK

DISK

. PADDLE
TAPE : —

KEYBOARD:

FORMA? THE DISK? (Y OR N )

HOST MACHINE

STEP 3: FORMAT DISK

NFEP SOFTWARE INSTALLATION

-21-



r————symbolics e,

AGEPAGE
£TC.
ICROCODE(S)
DISTRIBUTION.
WORLD DISK
s

TAPE

XEYBOARD: 1XISTORS IT?

Y
70 UNIT?
s

170
PADDLE

PADDLE

MAIN MEMORY

HOST MACHINE

YILE SERVER

HEADERS

/34D prOCKS,

MICROCODE | ¢ sur

STEP 4: TRANSFER HEADERS AND BAD BLOCKS FROM IFS TAPE TO DISK

.

*'NFEP SOFTWARE INSTALLATION

DISK

TAPE
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DISTRIBUTION WORLD

TAPE
REYBOARD: '
RISTORE MICROCODES AND WORLD LOAD? (Y OR N )
Y

MAIN MEMORY

370

PADDLE -

o FILE SERVER

LISP PROCESSOR

DISTRIBUTION
‘WORLD

E ‘
R
PADDLE -l
NFEP opzs
c
0
cR

HOST MACHINE

STEP 5: TRANSFER MICROCODE(S) AND WORLD
FROM DISTRIBUTION WORLD TAPE TO DISK UNDER HEADERS PROVIDED

NFEP SOFTWARE INSTALLATION

TAPE
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THE WORLD OF THE BUFTER .

AGE.PAGE

Y §CROCODE(S)

MAIN MEMORY

170
] PADDLE
sor, ,
ree
PADDLE
_TAPE

KEYBOARD: BRING TO LIFE

HOST MACHINE

« A MERE FACELISS CLONE

OF TS

DISTRIBUTION WORLD
WITH NO INDIVIDUAL IDENTITY

STEP 6: BOOT THE MACHINE WITH A "BRING TO LIFE® COMMAND

BRINGING TO LIFE
“TEE WORLD OF THE BUITER”

NFEP SOFTWARE INSTALLATION

DISK
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TEE WOXLD OF TEE JUFIEX e

AGLPAGE

SYCROCODE(S)

MAIN MEMORY

170
PADDLE

3

TAPE

PADDLE

KXEYBOARD: SET SITE

[0}f

HOST MACHINE

NOW
H
KNOW

WHO L AM I11

STEP 7: SET SITE - SITE CONFIGURING

*TNE WORLD OF TAE JUFFER”

NFEP SOFTWARE INSTALLATION

DIsX
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TEE WORLD OF TXE BUFFER O

KEYBOAXRD: (D1S: LOAD=DISTRIBUTION=-TAPL)

MAIN MEMORY

1o LMFS
PADDLE -S5YS
7o ; FILE SERVER DISX
A MEM ’
BMEM
LISP PROCESSOR

AGEPAGE

£TC.
2gCROCODE(S)
DISTRIBUTION
WORLD DISK
NFEP OVERLAY FILEZS
b -
TAPE

PADDLE

HOST MACHINE

P

STEP 3: IF THE FILE SERVER DOES NOT ALREADY HOLD NFEP OVERLAY FILES
TRANSFER NFEP OVERLAY FILES FROM TAPE TO FILE SERVER

NFEP SOFTWARE INSTALLATION
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TXE WORLD OF TXE BUFFER G

MAIN MEMORY

'AGE.PACGE

CROCODE(S) 10
]
IR paorz | NN

FLOD FILES

10 FILE SERVER DISK

LISP PROCESSOR

(1]

X e

TAPE

KEYBOARD: META-X
DIRED

SERVER:DSTSINFEP)
€ => HOST|rEPe:> HOST MACHINE

STEP 9: COPY NFEP OVERLAY FILES FROM FILE SERVER TO LOCAL FEP FILE SYSTEM

NFEP SOFTWARE INSTALLATION
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TEE WORLD OF THE RUFFER 0

MAIN MEMORY
AGEPAGL
CROCODE(S) o
PADDLE -
170 FILE SERVIR
A MEM
B MEM

TAPE

o0 =
Nrey

KEYBOARD: SELICTE...

HOST MACHINE

STEP 10: USING THE EDITOR WRITE A HELLO.BOOT FILE

NFEP SOFTWARE INSTALLATION
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TEZ WORLD OF TEEZE RUFIZR

AGE.PAGE

MAIN MEMORY

¢ CROCODE(S)

FLOD FILES

o
PADDLZ

BOOT
DISK

3

TAPE

PADDLE

KEYBOARD: LOAD SYSTIM ...

g >
Bigji L
i E

HOST MACHINE

FTLZ SERVER

STEP 11: LOAD APPLICABLE SOFTWARE SYSTEMS FURTHER INDIVIDUALIZING

*TEE WORLD OF TEE BUFrex”

NFEP SOFTWARE INSTALLATION

LMrs

DIsx
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PISTRIBUTIO
WORLD

AGEPAGE

L {CROCODE(S)

ELLO.BOOT
DISK

TXE WORLD OF THE BUFFrER

rL0D riLrs

TAPE

KEYBOAXD: START GC i
(KETWORDS) AMMEDIATILY

MAIN MZMORY

o
PADDLE

7o

PADDLE

HOST MACHINE

FILY. SERVER

BTEP 12: RUN GC TRIMMING DOWN
*TEE WORLD OF THE BUFFERX®

NFEP SOFTWARE INSTALLATION

DISK
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TEEZ WORLD OF TXZ BULrZR

MAIN MEMORY

1o
PADDLE -

o TILE STRVER

LISP PROCTSSOR

m

2ADOLE
TAPE o

XETBOARD: SAVE WORLD
HOST MACHINE

==

y s 74
—

STEP 13: SAVE WORLD TO A NEW AREA ON DIsK
AS NECESSARY, CREATE OR MODIFY BOOT FILES

INITIALIZE LMFS
NFEP SOFTWARE INSTALLATION

~31-




symboliCs ie.

PRE-NFEP FILE TRANSFER
TRANSFERRING FEP FILES FROM TAPE TO DISK
a) Prerequisites
1) Valid microcode is loaded into host C memory

In order to write to disk a valid microcode must bes loaded into the host C memory.
- a microcode may be loaded into a host Cmemory from the tape with the FEP command-

fep> LOAD MICROCODE (default is >microcode.lmic) TAPE: [RETURN]

2) Disk 1s formatted correctly
a)) Reformat 3600 and 3670 disk via the FEP command- fep0>DISK FORMAT
b)}ogeformat 3640 non-NFEP disk or any other non-NFEP disk for which

SK FORMAT does not work b% I?gging forgatting program
] command-

from formatting tape with t
fep> LOAD FEP (default is Xep.flod) TAPE: [RETURN]
and then enter FEP command- fep0>DISK FORMAT
3) FEP files headers are in place and allacated with proper space.

a)) In order to write to disk initia?ly.the disk must hava a bad blocks file,
free page file, and FEP f1le headers in place and allocated with proper space.
Place the initial fila system on to disk from IFS tapa with the FEP command-
Fep)DISK RESTORE

b)) Additional FEP files may be created and allocated with proper space

1)) To create a FEP f1le prior to 6.1 use LISP commands-

(WITH-OPEN-FILE gd “FEPO:)filename® :direction :output)
{SEND A :ALLOCATE rile-size-in blocks.))

-substitute appropriate entries for filename and file-size-in-blocks-~

-substitute appropriate FEP # in place of FEP0:)> as necessary-

-a period after the file size in blocks number indicates number is decimal-
-or-

Create a new file with c-x, c¢-f in the ZMACS editor L

and save the empty file to the FEP FILE SYSTEM via c-x, c-s

Grow the zero-size FEP file to a larger size, use the following LISP commands-

(DEFUN GROW-FEP~FILE(NAME LENGTH

(WITH-OPEN-FILE (STREAM NAME :DIRECTION :BLOCK :IF-EXISTS :OVERWRITE)

{SEND STREAM :ALLOCATE LENGTH)}))

then input the command-

(GROW-FEP-FILE *FEPO:)>filename”file siza in blocks.)

~-substitute appropriate entries for filename and file-size-in-blocks-

-substitute appropriate FEP # in place of FEPO:)> as necessary-

-a period after thes rile size in blocks number indicates number is decimal-

2)) To create a 6.1 FEP rils use command processor command- :CREATE FEP FILE

b) FEP r1iles (WORLD, atc) are transfarred from tapes into pre-created
files with the 0fSK RESTORE FEP command
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PRE-NFEP FILE TRANSFER

TRANSFERRING FEP FILES FROM DISX TO DISK
a) Prequisites
1) Lisp worlds are loaded in both the transmitting and receiving hosts

2) Enough total free Qpace exist on disk to accept new files; FEP lile headérs,
however, need not be in place nor individually allocated with encugh space.

3) The host machine fs not doing an intra-host transfer running §.2 software
(it does not work, 5.2 machines must be loaded from tape).

b) Transferring FEP files from disk to disk

1) Transfer 5.2 FEP fila between disks within a host or 6.0 FEP files either
" inter- or intra-host via LISP COMMAND-

(SI:RECEIVE-BAND *transmitting-machine-name”“transmitting-machine~file-name”
“receiving-machine~rile-name”

2) Transfer 6.1 FEP files via command processcr.command :COPY FILE or :COPY WORLD
(files names from host are formatted- HOST/FEPG:3file name)

TRANSFERRING FEP FILES FROM DISK TO TAPE

a) Prequisites
1) FEP files exist
2) Tape installed in cart tape
b) FEP files are written to tape from the Lisp world level via the LISP command-

(TAPE:WRITE-FEP-FILES-TQ-TAPE)
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PRE-NFEP FILE TRANSFER

TRANSFERRING LMFS FILES FROM TAPE TO DISK

a) Prerequisites
1) LISP world 1s in place on host machine
2) Initial LMFS file is iInitialized

The LMFS file 1s initialized from the FILE SYSTEM MAINTENANCE window by
clicking left on LOCAL LMFS OPERATIONS 1n level 1, LMFS MAINTENANCE OPERATIONS

in level 2, and INITIALIZE in level 3

NOTE: Auxilliary LMFS file partitions (eg. on additional disks) may be initialized by
clicking left on LOCAL LMFS OPERATIONS in level 1, clicking left on
LMFS MAINTENANCE OPERATIONS in level 2, and clicking right on INITIALIZE in level 3

Click Teft on and input file name following “PARTITION FEP FILE"™
Click left on "AUXILLIARY PARTITION*

Following prompt, input file size in blocks

An auxilliary partition' is created and zerced and an fspt.fspt File is automat’icaH{
created on the initial disk linking the auxilliary partition to the initial LMFS file

b) LMFS riles in DISTRIBUTION format are transferred from tape to disk from the
LISP window via lisp command - (DIS: LOAD~DISTRIBUTION-TAPE) -

c) LMFS files in CARRY format are transferred from tape to disk from the LISP
window via Tisp command - (TAPE: CARRY-LOAD)

d)- LMES files in LMFS format are transferred from tape to disk from the FILE
SYSTEM MAINTEMANCE window by c¢licking on LOCAL LMFS OPERATIONS in level 1
and READ BACKUP TAPE in level 2

TRANSFERRING LMFS FILES FROM DISK TQ DISK
a) Prerequisites ;
© 1) LISP world is in place on both hosts
2) LMFS file is initialized -
b) LMFS riles are copied from disk to disk via ZMACS operations and wildcards
1) Wildcards are asterisks used 1in place of directory or file names
2) Wi 1dcard example: )
A: )**)*.*.*

specifies host /directories/files/types/versions

TRANSFERRING LMFS FILES FROM DISK TO TAPE

a) DISTRIBUTION format LMFS riles are transferred from disk to tape from LISP
via 1isp command {DIS: WRITE-DISTRIBUTION-TAPE)

b) CARRY rormat LMFS files are transferred from disk to tape from LISP via
1isp command (TAPE: CARRY-DUMP)

¢) LMFS format LMFS files are written to tape from the FILE SYSTEM MAINTENANCE
window by clicking on LOCAL LMFS OPERATIONS in level 1 and COMPLETE DUMP
or INCREMENTAL ODUMP in level 2
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3600 . SERIES PREVENTATIVE MAINTENANCE PROGRAM

THE FOLLOWING IS A RECOMMENDED PREVENTATIVE MAINTENANCE PROGRAM FOR 3600 SERIES SYSTEMS.
PM’S FOR EQUIPMENT LISTED IN ENTRIES II. THROUGH VI. ARE EXCERPTED FROM APPLICABLE VENDOR MANUALS. PM
FREQUENCY FOR ITEMS MARKED "AS REQUIRED"™ ARE DISCRETIONARY (i.e., MAY BE SET BY INDIVIDUAL FIELD OFFICES).

EQUIPMENT RECOMMENDED FREQUENCY

I. 3600/3640/3645/3670/3675 SYMBOLIC PROCESSING UNITS

A. CLEAN SPU EXTERIOR WITH WINDEX OR OR EQUIVALENT COMMERCIAL GRADE PLASTIC CLEANER AS REQUIRED
B. CLEAN SPU INTERIOR OF DUST . AS REQUIRED
C. CLEAN MOUSE WITH 95% ISOPROPYL ALCOHOL OR EQUIV. AS REQUIRED
D. OPTIONALLY CHECK DC VOLTAGES AND ADJUST TO 0.5% ACCURACY AS REQUIRED

II. B & W AND COLOR CONSOLES

A. CLEAN INSIDE OF CHASSIS COF DUST AS REQUIRED
B. CLEAN SCREEN WITH OCLI CLEANER (P/N 128295). WIPE AND DRY. AS REQUIRED
C. CLEAN CHASSIS EXTERIOR WITH WINDEX OR OR EQUIVALENT COMMERCIAL GRADE PLASTIC CLEANER AS REQUIRED
D. 'OPTIONALLY CHECK DC VOLTAGES AND ADJUST TO 0.5% ACCURACY Aé REQUIRED

E. INSPECT PICTURE QUALITY AND PERFORM ANY ADJUSTMENTS INDICATED AS REQUIRED



III. TAPE DRIVES

A.

CIPHER TD 20 (3600)

1.

CLEAN HEAD ASSEMBLY AND TAPE CLEANER

WITH CLEAN, LINTLESS COTTON SWAB DAMPENED WITH IBM HEAD CLEANING SOLUTION

OR 95% ISOPROPYL ALCOHOL (TAPE HEAD CLEANER P/N 180142, REFILL 180148)

CLEAN CAPSTAN WITH CLEAN, LINTLESS COTTON SWAB
MOISTENED WITH DISTILLED WATER WHILE MANUALLY ROTATING CAPSTAN.
DO NOT TOUCH CAPSTAN WITH FINGERS.

B. ARCHIVE #5945 SCORPION (3640)

1.

CLEAN HEAD ASSEMBLY AND TAPE HOLE SENSOR WITH CLEAN, LINTLESS COTTON SWAB
DAMPENED WITH IBM HEAD CLEANING SOLUTION OR 95% ISOPROPYL ALCOHOL

C. ARCHIVE #9045 SIDEWINDER (3670)

D.

1.

CLEAN HEAD ASSEMBLY AND TAPE HOLE SENSOR WITH CLEAN, LINTLESS COTTON SWAB
DAMPENED WITH IBM HEAD CLEANING SOLUTION OR 95% ISOPROPYL ALCOHOL

CIPHER TD 80

1.

CLEAN HEADS

USING LINT-FREE COTTON SWAB MOISTENED WITH TRICLOROETHANE OR EQUIV HEAD CLEANER

CLEAN HOUSING WITH WINDEX OR EQUIVALENT PLASTIC CLEANER

CLEAN TACHOMETER ROLLER AND GUIDES

USING LINT-FREE COTTON SWAB MOISTENED WITH TRICLORO-TRIFLUORCETHANE
CLEAN TAPE CLEANER MOISTENED WITH TRICLOROETHANE OR EQUIV HEAD CLEANER

CLEAN REEL-HUB PADS
USING LINT-FREE COTTON SWAB MOISTENED WITH TRICLORO-TRIFLUOROETHANE

REPLACE REEL MOTORS

CLEAN FILTER (BLOW OFF LOOSE DIRT)

HOUR INTERVALS IN NORMAL USE

HOUR INTERVALS WHEN USING
NEW TAPE CARTRIDGES

HOUR INTERVALS IN NORMAL USE

HOUR INTERVALS WHEN USING
NEW TAPE CARTRIDGES

HOUR INTERVALS IN NORMAL USE

HOUR INTERVALS WHEN USING
NEW TAPE CARTRIDGES

HOUR INTERVALS IN NORMAL USE

HOUR INTERVALS WHEN USING
NEW TAPE CARTRIDGES
DAILY
AS REQUIRED
DAILY

DAILY

DAILY

* AFTER 5000 HOURS OF NORMAL USE

AFTER 1000 HOURS OF NORMAL USE



IV. DISK DRIVES

A. CDS T300 AND T306
1. CLEAN EXTERNAL CABINET SURFACES WITH WINDEX OR EQUIV. T ' BI-MONTHLY

2. EXTEND HEADS INTO DISK PACK NO MORE THAN 3/8-INCH. INSPECT READ-WRITE HEADS BI-MONTHLY
FOR DAMAGE OR CONTAMINATION. REPLACE OR CLEAN WITH LINT-FREE CLOTH DAMPENED
WITH FREON TF AS NECESSARY.

3. INSPECT AND CLEAN CARRIAGE AND WAY ASSEMBLY RAILS FOR POSSIBLE DUST, DIRT, OR CONTAMINATION BI-MONTHLY

4. WIPE THE INSIDE OF THE AIR SHROUD WITH A LINT-FREE CLOTH DAMPENED WITH ALCOHOL. WIPE DRY AND BI-MONTHLY
REMOVE RESIDUE. CLEAN THE INSIDE OF THE PACK ARE LID WITH ALCOHOL DAMPENED CLOTH.
WIPE DRY AND REMOVE RESIDUE. INSPECT LID GASKET AND WIPE CLEAN WITH ALCOHOL-DAMPENED CLOTH.
CLEAN THE SPINDLE SURFACE WITH 30% SOLUTION ALCOHOL. USE ALCOHOL-MOISTENED Q-TIP TO CLEAN
CLEAN THREADS OF SPINDLE HOLE - WIPE DRY WITH SWAB.

5. INSPECT AND CLEAN SPINDLE GROUNDING BRUSH.

(RESISTANCE BETWEEN BRUSH AND SPINDLE SHOULD BE LESS THAN 0.5 OHMS.) | BI-MONTHLY

6. INSPECT SPINDLE DRIVE BELT FOR FRAYING OR DAMAGE. REPLACE AS NECESSARY. BI-MONTHLY

7. INSPECT INTAKE FILTER. CLEAN WITH VACCUUM. REPLACE IF BADLY CLOGGED. BI-MONTHLY

8. INSPECT AIR SYSTEM BOOT FOR DETERIORATION. REPLACE AS NECESSARY. BI-MONTHLY
9. CLEAN INTERNAL CABINET SURFACES WITH SOFT BRUSH OR VACCUUM. ) SEMI-ANNUALLY
10. CHECK DC VOLTAGES (EXCEPT + OR - 50 V). ADJUST TO 0.5% ACCURACY AS NECESSARY. SEMI-ANNUALLY
11. CHECK HEAD ALIGNMENT. | SEMI~-ANNUALLY
12. CHECK PROPER OPERATION OF ALL MICROSWITCHES. ADJUST OR REPLACE AS NECESSARY. SEMI-ANNUALLY.
13. CHECK PROPER OPERATION OF SPINDLE DRIVE SYSTEM. ADJUST AS NECESSARY. SEMI-ANNUALLY

14. REPLACE ABSOLUTE AIR FILTER. ANNUALLY

B. FUJITSU M2284

~NO ROUTINE PM REQUIRED
C. FUJITSU M2294

~NO ROUTINE PM REQUIRED
D. FUJITSU M2351

1. REPLACE AIR FILTER - » ’  ANNUALLY OR AS NECESSARY
E. NEC D2257

-~NO ROUTINE PM IS REQUIRED.

F. MAXTOR XT-1140



=NO ROUTINE PM IS REQUIRED.
G. MAXTOR XT-2190
=NO ROUTINE PM IS REQUIRED.
H. PRIAM P807
—NO ROUTINE PM IS REQUIRED.
I. CDC EMD368
-NO ROUTINE PM NECESSARY
J. CDC EMDS515
~-NO ROUTINE PM NECESSARY
PRINTERS
A. DMP-~-1
1. WIPE OUT INK RIBBON DEBRIS AT TIP OF PRINT HEAD AND CARD GUIDE
2. CLEAN THE PLATEN WITH FEDRON OR TYPEWRITER PLATEN CLEANER.
3. CLEAN THE PRINTER CASE WITH WINDEX OR EQUIV.

4., INSPECT PRINT QUALITY AND PERFORM ANY ADJUSTMENTS INDICATED

ASSY.

AS REQUIRED
AS REQUIRED
AS REQUIRED

AS REQUIRED
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B.

LGP-1

1.

REPLACE THE FOLLOWING ASSEMBLIES:
SEPARATION BELT CLEANER

SEPARATION BELT

' CASSETTE SIDE RETAINERS

CORONA WIRES

SCRAPER

SECONDARY SCRAPER

CLEANING BLADE, ELECTRODE ROLLER

PUMP FILTER

AIR FILTER

ANTI-DUST AIR‘FILTER (LBP10II ONLY)

SEPARATION ROLLER

CLEANING BLADE, PHOTOSENSITIVE DRUM

EXPOSURE LAMP

CLEANING ROLLER

BUSHING

SPACER ROLLER

CHECK AND CLEAN CORONAS

CHECK AND CLEAN SEPARATION BELT ASSY.

CHECK AND CLEAN EDGE OF CLEANING BLADE FOR THE ELECTRODE ROLLER
CHECK AND REPLACE AS NECESSARY THE TONER-SUPPLY VAL&E
CHECK AND CLEAN TWO DRAIN HOLES IN DEVELOPER TRAY
REMOVE ACCUMULATED TONER ON THE DRUM FLANGE

INSPECT PRINT QUALITY AND PERFORM ANY ADJUSTMENTS INDICATED

8,000
24,000
48,000
48,000
48,000
48,000
48,000
96, 000
96,000
96,000
96, 000
96, 000
96,000
96, 000
96, 000

96,000

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

PRINTS

AS REQUIRED

AS REQUIRED

AS REQUIRED

AS REQUIRED

AS REQUIRED

AS REQUIRED

AS REQUIRED



c.

LGP-2

1.

4.

INSPECT THE FOLLOWING ITEMS AND REPLACE IF NECESSARY:
SEPARATION BELT

FUSING ASSY

PRE-EXPOSURE UNIT

TRANSFER CORONA ASSY

SEPARATION/FEEDER UNIT

FEED ROLLER

PAPER FEED ROLLER

PAPER PICKUP ROLLER

INSPECT THE LIGHT BLOCKING SHUTTER AND REPLACE IF NECESSARY.
CLEAN THE FOLLOWING ITEMS:

SEPARATION CLAWS

DELIVERY GUIDE

SEPARATION GUIDE

PAPER GUIDE

TONER FEED ROLLERS

TRANSFER GUIDES

TRANSFER CORONA ASSEMBLY

SEPARATION BELT

SEPARATION ROLLER

SEPARATION GUIDE

FUSING FEED ROLLER

PRIMARY CORONA WIRE

PROTECTIVE SHEILD OF PHOTOSENSITIVE DRUM
PHOTOSENSITIVE DRUM SURFACE

INSPECT PRINT QUALITY AND PERFORM ANY ADJUSTMENTS INDICATED

50,000 PRINTS

100,000 PRINTS

100,000 PRINTS

100,000 PRINTS

100,000 PRINTS

100,000 PRINTS

100,000 PRINTS

100,000 PRINTS

AS

AS

AS

As

AS

AS

AS

AS

AsS

AS

AS

AS

As

AS

As

As

REQUIRED

REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED
REQUIRED

REQUIRED
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VI. MODEMS

A,

RACAL VEDIC VA 3450 P/S/G-SERIES
~NO ROUTINE PM IS REQUIRED.
CONCORD 224

-NO"ROUTINE PM IS REQUIRED.
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