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Warranty

The Dynalogic Info-Tech Corporation warrants this Dynalogic
Personal Computer Product to be in good working order for a
period of one year from the date of purchase from DYNALQGIC
or an Authorized Dynalogic Computer Dealer. Should this pro-
duct fail to be in good working order at any time during this one
year warranty period, DYNALOGIC will, at its option, repair or
replace this product at no additional charge except as set forth
below. Repair parts and replacement Products will be furnished
on an exchange basis and will be either reconditioned or new.
All replaced parts and products become the property of
DYNALOGIC. This limited warranty does not include service to
repair damage to the Product resulting from accident, disaster,
misuse, abuse, or non-Dynalogic modification of the Product.

Disclaimer

The information in this manual has been carefully prepared and
checked for completeness and accuracy. There is, however, al-
ways the possibility of omission or error. In such event, Bytec
cannot assume liability for any damages resulting from the use
of this manual.

Warning

Circuit boards damaged by attempting IC replacement shall
result in reduction or cancellation of return credits or voidance
of the warranty.

Trademarks

ii

HYPERION is a trademark of Hyperion Division of Bytec.
MS-DOS is a trademark of Microsoft Corporation.
IN:TOUCH is a trademark of Hyperion Division of Bytec.
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Advengum Zheet

bate: September 1z, 1953

Tne Following Chanpes hroe Heguirez 1n The Manual

To Chapter ¢

The Disk Dbrives were modllieg to2 imgrove tne reilability or the high

tracks. The errcrs were noticable wnen running the cisk diagnostics
and the majarity of errors oaccur 20 Lrfacks :5 Lo 36, hesistors f15
and R16 wers changed from 5.1 Snms Lo 41 onms, 5%, 1/2 watt.

If the Disk Lrive has these resistors installed the rallowlng changes
are reguirec Lo the Write Currert Adjustmert procegure!

A) Return to Treack 0.
Y Install a seratch diskette nalfway inrto the arive,
€) Correct tne VYolt #Meter leaas acrass HIUL

D) The readirg shoulu be 350mv +/- 3mv, 1 +this 1s not correct,
agjust gotrenticmeter K35 and secure wilh locklite.




Addendum Sheet

Date: September 7, 1983

The Following Changes Are Required in The Manual

To Chapter 3:
The diagnostic routires can be accessed by the Soft Keys (F1 to F10).

Feor Master Diagnostic Diskette, Part HNumber TY4QUO3I-GO0 the first Saft
Key line is:

LASTLN CHRSET LOWRES HIGHRS MORE ATTRIB CRTRAM RAMTST DSKTST HELP
Pressing FS (MURE} will change the Scoft Key lire to:

TEST oes PARALL SERIAL DIR/P EPERKR MODEM OTHMF CRTTST HELP

For Master Liagrostic Diskette, Part liumber T400Z0-000 the Soft Key
line is;

LASTLY SERTAL CRYTST DOS SPEAKR CRTRAM RAMTST DSKTST HELP

Fage :-16: The diagnostie program "LINEARITY™ is not on the Soft Key
line.

Page 3-22: By using the Soft Key F9 (CRTTST) the oprogram will GBe
loagea without having tao load "BASICA"™ first.

To Chapter 8:

The programs for adjusting the CRT without using "BASICA" are rot on
the 3oft Key lirne. 1f the programs do not remain on the screen, if
may be necessary to use "CTRL « S" to lack the display om the screen,




Addendum Sheet

Date: November 10, 1983

The Following Changes Are Required in The Manual

Genaral

The Maintenance Manual does not clearly state which Diagnestic
Diskette to use with each revision of Hyperion. The Master Diagnostic
Diskette Rev 0l is to be used with Revision 5 Hyperions, the Master
Diagnostic Diskette is for use with Revision 4 Hyperions,

To Chapter 3:

The Attributes section of the CRT TEST does not have Reverse Video as
shown in the manual (Pig 3-8 and Fig 3-11). The SOFT KEY LINE is
teverse vides so if this line is present, the reverse video works.
The line which contains SUPERSCRIPT and SUBSCRIPT has the word "BOTH"
super and subscripted, not TCONTAINS™ sSuperscripted and "BOTH
subscripted as shown. BSecause Supergcript moves up one iipe and
Subscript moves down two lines, "BOTH" is down only one line.

On page 3-11, the voltage levels for ¥l are shown as +53.25 for bokh
Max and Min. The correct values are +5.25 for Max, +4.75 for Min.




Maintenance Manual Introduction

1.0 Introduction

The Hyperion portable computer is a powerful 16-bit micro-
computer with full graphics and optional built in telecom-
munications capability. Most of the advanced circuitry is con-
tained on two densely populated multi-layer printed circuit
boards, which makes the Hyperion one of the smallest and
easiest computers to repair.

This manual is intended to assist in isolating problems to the
sub-assembly level, then to provide factory approved removal
and replacement techniques. The Diagnostic Diskettes are used
with the Fault Analysis Charts {FACs) in Chapter 3, to provide
rapid fault isolation. The two diskettes contain the same prog-
rams, however, they are used with different revisions of
computer. Refer to Chapter 3 for details of which diskette to use
with each revision. The removal and replacement techniques
will assist in correcting problems and provide for testing to
verify fault correction (Chapter 4.

A Bytec Hyperion Maintenance Course is available to autho-
rized dealer technicians. This course provides detailed iechnical
information and hands-on repair experience. Anyone attemp-
ting repair of the Hyperion without benefit of the course is
encouraged to seek technical assistance from the nearest autho-
rized dealer.

Throughout this manual various types of precautionary in-
formation is included:

Warning A WARNING indicates that procedures detailed
could cause personal injury or serious equipment
damage if suitable precautions are not taken.

Caution A CAUTION indicates that minor damage may re-
sult if suitable precautions or normal work practices
are not taken.

Note A NOTE indicates steps to be taken to make the
particular procedure easier to carry out.
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Maintenance Manual Block Diagrams

2.0 Hyperion Block Diagrams

Complete System (Fig. 2-1)

The System Block Diagram illustrates the relationship between
the System Board and the Keyboard, Disk Drives, Speaker, Fan,
Display and IO Board, Display Unit, and Modem Board.

System Board (Fig. 2-2)

The System Board contains the DRAM, System Clock, CPU,
EPROM, and the DMA and Floppy Disk Controller. The Boot
Strap Program and Hyperion-On-Self-Test (HOST) Programs
are stored on the system EPROM.

Display and I/0 Board (Fig. 2-3)

The Display and I/O Board contains the Real Time Clock, out-
puts and inputs to the CRT, Modem and Parallel/Serial
interface.. The CRT enhancement circuitry for alpha/graphics
plus the Video Driver are located on this board. The optional
Modem Board plugs into the Display and /O Board in piggy-
back fashion.

Modem Board (Fig. 2-4)

The Modem Board provides the auto-dial, auto answer, tele-
phone line interface and a 300 baud Modem. The programmable
speaker volume control is also located on this board.

2-1
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Fig. 2-1 — Hyperion Block Diagram
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3.0 Fault Analysis Charts

(FAC’s)
FAC-0.0 How To Use
FAC-1.0 Start
FAC-2.0 Power Supply
FAC-3.0 CRT
FAC-4.0 Disk Test
FAC-5.0 DRAM
FAC-6.0 CRTRAM
FAC-7.0 Serial I/O
FAC-8.0 Paraliel /O
FAC-9.0 Speaker Test

FAC-10.0

Modem Test
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Maintenance Manual Fault Analysis Charts
FAC 0.0

How To Use This Chapter
1) Always begin with the START FAC.

2) The START FAC will refer you to one of the other FAC's
numbered from 2 to 10.

3} The sub-assembly FAC will guide you through mechanic-
al, electrical and diagnostic tests which will help isolate
the failed sub-assembly.

4)  The removal/replacement section will guide you to repair
completion.

3-3




Maintenance Manual Fault Analysis Charts
FAC. 1.0

Start

This is the entry point for all fault isolation. The equipment you
need for fault analysis is:

a)  Wrap arcund plug kit
b}  Hyperion Diagnostic Diskette
¢)  Standard hand tools

The hand tools should consist of:
Diagional cutters
Needle nose pliers
Phillips screw driver
Socket wrench or nut-driver set
Right angle dental pick

d) Standard spares kit

1) Before applying power, check the AC line cord and
keyboard cable for damage

2)  Connect the AC line cord to a known good AC outlet and
turn the system ON,

3}  Under normal conditions the AMBER ON button will light
when power is applied.

Does The Power Light Come On?

No — Go to Power FAC 2.0. If the power is good, replace
ON switch light bulb.

Yes — Next page.

3-5




Fault Analysis Charts Maintenance Manual
FAC 1.0

Normal Power-Up
When a properly working Hyperion is powered ON and a Di-

agnostic Diskette is inserted, the following responses are nor-
mal;
1)  10-15 second warm-up period

2) Diagnostic program boot-up

3) The following will appear on the display:

Hyperion (TM) Dynalogic Info-Tech Carporation
Beta Test 08 Dec 82

MS-DOS version 1.25
Copyright 1981,82 Microsoft, INC

Current date is Mon 4-04-83
A

Note The information displayed on the screen may not be
identical to above, depending on the version of di-
agnostic diskette. The above is only a typical screen
format. '

[f the diskette does not load properly, try to load from
the other Disk Drive. If this works run the Disk FAC ’
to confirm Disk Drive failure.

Does The Hyperion Power-Up Properly?

Yes — Refer to Running Specific Diagnostic Section in this
chapter to choose the diagnostic program to run.

No - Next page ¢

3-6



Maintenance Manual Fault Analysis Charts
FAC 1.0

Hyperion-On-Self-Test (HOST)

When a malfuncticning Hyperion is powered up, the system
may fail its start-up diagnostics. These diagnostics test only
some major sub-assemblies. The system will not boot if it fails
these diagnostics.

The etror messages are:

Error Message Probable Cause

Memory Fault CRT RAM, System RAM or EPROM The area
at fault is determine from the address reported.
The DRAM is located from 00000 to 3FFFF.
The CRT RAM is located from BOOOO to
BFFFF. The EPROM is located from F8000 to

FFFFF.
Parity Fault System RAM
Keyboard Fault Keyboard/System Board
Disk Fault Disk Drive/System Board

Keyboard fault codes are:

1) “ABFF” indicates a problem in RAM or ROM.
9)  “ABXX” where “XX” is the key number of the stuck key.
32) “FF” indicates a keyboard is not connected.

Is There A HOST Error Message?

Yes — The system is hung in this state. You will have to
rely on DC electrical testing and sub-assembly
replacement to isolate the fault. If you cannot isolate
the problem-—Seek technical assistance.

No - Connect an external monitor to isolate a possible CRT
failure, refer to FAC 3.0. If the CRT is GOOD
continue to next page. NOTE: It may be necessary to
adjust the vertical and horizontal sync of the monitor
to match the Hyperion.



Fault Analysis Charts

FAC 1.0

Non-Functioning Computer

When a system fails to boot-up, the following observations can

be made:
1)
2)
3)
4)

Note

3-8

Diskette will not load.

CRT will be blank.

Continual reset has no effect.

AMBER ON light is illuminated.

The system is non-operational. Refer to Power FAC
2.0 for voltage checks; if the voitages are good, pro-

ceed with sub-assembly replacement to determine
fault.

Maintenance Manual
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Running Specific Diagnostics

Review the problem symptoms and conduct a physical examina-
tion for obvious faults that would relate to the following sub-

assemblies:
1) Power Supply FAC-2.0
2) CRT and its controls FAC-3.0
3) Disk Drives FAC-4.0
4) System Memory FAC-5.0
5) CRT Memory FAC-6.0
6) Serial IO FAC-7.0
71 Parallel I/O FAC-8.0
8) Speaker FAC-9.0
9  Modem FAC-10.0

Fault Analysis Charts

FAC 1.0

Does the Symptom Relate to any of the Above
Assemblies?

Yes — Use the appropriate FAC and diagnostic program to

confirm problem isolation and repair. Carry out
repairs and re-test.

No - Next page.
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Maintenance Manual Fault Analysis Charts
FAC 2.0

Voltage Check

You have entered this FAC because you suspect a fault in the
Power Supply or the power distribution system. You have
already checked the AC line cord and are certain that the AC
wall plug is good.

The Power Supply used in the Hyperion is a switching type
which requires a load on the output to produce the correct
voltage. The DC voltage levels must be checked while the Power
Supply is sufficiently loaded down.

The following loads are required on the output voltage lines.

Voltage Load Pin Numbers Voltage

(OHMS) Max Min
Common 1,11,12,13
V1 1.1 10,9.8, +5.25 +5.25
V2 25 2 +1286 +11.4
V3 25 7,6,5, +12.6 +11.4
V4 100 4 —-12.6 -11.4

If there is a short on a board, a clicking noise can be heard from
the power supply.

Are The Right Voltages Measured?

No - If all of the voltages are missing, check the fuse and
if it is GOOD, replace the Power Supply. If some of
the voltages are missing or incorrect, replace the
Power Supply.

Yes — Next page.




Fault Analysis Charts Maintenance Manual
FAC 2.0

Power Harness Check

It is still suspect that a power problem is possible. You are now
going to check the power harness.

1) Turn the AC power off.
2)  Remove each connector from the sub-assemblies.

3)  Measure the resistance to check the continuity of the
harness.

Do The Cables Have Continuity?
No — Replace/repair the harness.
Yes — You have now eliminated the Power Supply and

harness as a possible fault. Return to START FAC if
problem still persists.
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FAC 3.0

CRT Diagnostics

You have entered this FAC after doing the Start FAC and are
now trying to isolate the cause of a malfunctioning screen.

1)

When a Hyperion boots up it is normal to observe the
standard diagnostic information as follows:

Hyperion (TM} Dynalogic Info-Tech Corporation
Beta test 09 Dec 82

MS-DOS version 1.25
Copyright 1981,82 Microsoft, INC.

Current date is Mon. 4-04-83
A:

3)

4)

If there is an obvious distortion or error in the screen
information, connect an external monitor via the external
video jack and compare the screen information.

If the CRT requires adjustment refer to Chapter 8.

There are two versions of CRT diagnostics for the
Hyperion. One version will work on all boards with serial
numbers up to 2500. The other version uses BASICA so it
will only work on those Boards with serial numbers 501
and up. Both versions will be detailed, the one which does
not require BASICA will be first.

Does The Correct Image Appear on the External
Monitor?

No - Replace the Display and /O Board.

Yes — Replace the CRT assembly and re-run the diagnostics.
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FAC 3.0

CRT Tests Which Do Not Require BASICA

Linearity Test

This diagnestic is intended to test the focus, centering, tilt or
curvature of the display.

Select diagnostic “LINEARITY?”, the following will appear on
the screen.

0824080040008 800000000000020020000080800dd44
S2840280228008004020000004424240800484d88888¢
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
23233332333333332233223233333a4a23a3a3a33aaaa
43233a2a33334323333a32a33a3a3a2a23323a22334a4
ARAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAA
T Y rrr ey y ey ey rrrryryYrrYrrerrrrerreery
TYYYrrYYrrrryrYrfyryyryrrrrrrrrrrrrrrrrerrrr
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
243423223233333333a43a43a33a3aaaaaaaaaaaaaaaa
432333333422233323234323343223343333333a223aaa
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAA

Fig. 3-2 -~ CRT Display Quality

Is the Display: Dim? Too Wide? Too narrow? Too short? Too
small? Wavey? Not centered? Out of focus?

Yes — Adjust the CRT and re-run the diagnostics.

No - Next page.
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FAC 3.0

Character Generator Test

This diagnostic test is designed to test the character generator
located on the Display & I/O Board.

Select diagnostic “CHARSET”.

The program sets up the following dispiay:

(Ocvobqn-noaa’?)-!o—-t!!‘TTE-L‘* ——————

A T A <

e T I - e

Wit F 4 s e e s i w . idAm-dlgaal |gdd=-
L--—‘——-—'—-——PI:"‘—I&FJ—LFELF=='-=$—“-‘:TU—b;:n—#'#_lI—H =

:1?‘::5‘-.«1"5-9-0g-.ens::srj—.oo-v-hi|

U | | — oo A 1

Flg 3-3 — Character Set Diagnostics

Check that each character is complete and in the same position
as above.

Did Character Generator Test Pass?

No - Replace the Display and I/O Board and re-run
diagnostics.

Yes — Next page.
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FAC 3.0

Display Attributes
This diagnostic checks the display attributes.

Select diagnostic “ATTRIBUTES”, and check that the display is
as helow.

TEST m3
DYNALOGICS ATTRIBUTES

THIS LINE IS UNDERLINED

THIS UINE 1S BLINKNG

THIS LNE CONTANS SUPERSCRIPTS
THIS LINE CONTAINS  mscriPTS
THS UNE CONTARS

THIS LINE IS INTENSIRED

THIS LINE IS DOUBLE WIDTH

[ I 1f 1 1 i i

Fig. 3-4 — Attributes Diagnostics

Did The Display Attributes Pass?
No - Replace the Display & I/O Board.

Yes — Next Page.
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FAC 3.0

Display Graphics

This diagnostic checks the Low Resolution graphics.

Select diagnostic “LOWRES”.
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Fig. 3-5 — Low Resolution Diagnostics

Did Low Resolution Graphics Test Pass?
No - Replace the Display & /O Board.

Yes — Next page.



Maintenance Manual Fault Analysis Charts
FAC3.0

This diagnostic tests the High Resolution Graphics.

Select diagnostic “HIGHRES".

Fig. 3-6 — High Resolution Diagnostics

Did High Resolution Graphics Test Pass?
No - Replace the Display & /O Board.
Yes — If the Hyperion has passed all of the CRT diagnostics

and there is still a CRT problem, seek technical
assistance.
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CRT Test Which Require BASICA

3-22

This is a group of tests linked together which provide patterns
for CRT alignment as well as the Character Set, Attributes, Low
and High resolution graphics. The test is executed by:

1) Type: BASICA and Rtn. The screen will display the follow-
ing:

Dynalogic Hyperion {TM)
BASICA version 1.00B

(C) Copyright Microsoft 1982
59866 Bytes Free

OK

2)  Type: Run"CRTTST. The sereen will display the foilowing.

Hyperion CRT/Display Test {820035-000-02)

60Hz. CRT TEST PATTERN- CRT alignment

70Hz. CRT TEST PATTERN- CHT alignment .
CHARACTER SET- Verify integrity of Character Generator
ATTRIBUTES DISPLAY- Verify all Attribute functions
LOW RESOLUTION GRAPHICS- Verify the four levels
HIGH RESOLUTION GRAPHICS- Check the quaiity of the
display

Ta change the display use the following: To move to the next
display type, the 'CURSOR RIGHT key

To move to the previous display, type the 'CURSOR LEFT
key

To exit to DOS type the 'E" key

3} The60Hz and 70Hz test patterns are used for adjusting the
CRT. Refer to Chapter 8 for the procedure.

4} The other four tests are similar to those previously
explained.
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Character Generator Test

This diagnostic is designed to test the character generator lo-
cated on the Display & /O Board.

The program sets up the following display:

Pl e e e S i eEm et s a
e T IR O TR

e o e e s e Pl W — T - e 4 - s

Fig. 3-7 - Character Set Diagnostics REV(1

Check that each character is complete and in the same position
as above.

Did Character Generator Test Pass?

No - Replace the Display & /O Board and re-run
diagnostics.

Yes — Next page.
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Display Attributes

This diagnostic checks the display attributes.

FAC 3.0

THIS LINE (5 UNDERLINED

THS LINE 'S REVERSED
THIS LINE IS BLINKING
THIS LINE CONTang SUPERSCRIPTS

THIS LINE CONTAINS  oacrRIPTS

THIS LINE CONTARS

THES LINE IS INTENSIFED

Fig. 3-8 — Attributes Diagnostics REV01

Did Display Attributes Test Pass?

No - Replace the Display & /O Board.

Yes — Next page.
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Display Graphics

This diagnostic checks the low resolution graphics.

3-26

Fig. 3-9 — Low Resclution Diagnostics REV01

Did Low Resolution Graphics Test Pass?
No - Replace the Display & [/O Board.

Yes — Next page.
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40 Character Mode

This diagnostic checks the display attributes in 40 character
mode. This diagnostic test is on Diagnostic Diskette REVO1
only.

THIS LINE IS UNDEALINED

[TH'S LINE 1S AEVERSE ViDED
THIS LINE IS BLINKING

THIS LNE CONTARG SUPERSCRIPTS
THIS UNE CONTANS  guascRIPTS
THIS LINE CONTARNS

THES UNE IS INTENSIAED

Fig. 3-11 ~ Attributes Diagnostics 40 Character Mode
REV01

Did 40 Character Mode Pass?
No — Replace the Display & 1/O Board.
Yes ~ If the Hyperion has paséed all of the CRT diagnostics

and there is still a CRT problem, seek technical
assistance.
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Disk Test

You have entered this FAC because of a HOST error message, a
failure to load, or suspected random read/write errors.

1)  Under HOST error conditions you cannot even load
your diagnostics.

2)  If there is no HOST error continue to next page.
3)  Ensure the diskette is good.
4) Insert diskette into other drive and re-boot.

5) Inspect all wiring harnesses and power cables. Refer
te Power FAC as required.

Note Random read/write errors will occur on Drive “B” if
the fan is not operational.

The Disk Drive head cleaning kit should only be used

- when errors occur running Disk Test. It should not be
used on a regular basis as rapid head wear may
result.

Does the Error Continue?

Yes — Replace the System Board or Disk Drive that was
faulty.

No - Next page.
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Reliability Test

3-30

The reliability test is designed to isolate read/write errors.

The types of errors normally associated with the Drives are,

Hard, Soft and Seek.
Soft errors are usually caused by:

1) Airborne contaminants that pass between the
read/write heads and the disk. These contaminants
are usually removed by the cartridge self-cleaning
wiper. \

2) Random electrical noise which usually lasts for a few
microseconds.

3) Small defects in the written data and/or track not
detected during the write operation.

4)  Worn or defective media, known good media must he
used when running this test.

Soft errors are normally recovered by rewriting or rereading the
diskette on the next revolution.

If unsuccessful after 10 tries at writing/reading the data, the
error is classified as Hard.

Seek errors result when the stepping rate exceeds 5msec.

A “small” number of soft errors are acceptable since they are
automatically recovered by the Floppy Disk Controller (FDC},
and will not affect normal system operation. A “large” number
of soft errors may indicate problems in the hardware which may
worsen with time and are not acceptable. Hard errors may
indicate defective diskette media, dirty or worn read/write
heads, or a fault in the drive or FDC electronics.
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When using Disk Test, error information is displayed on the
screen when detected. In addition, a summary of the number of
accumulated errors are displayed after each pass. Soft error
reporting indicates the type of error, drive, cylinder, head and
sector number. Also, the number of failed retries is displayed.
Errors which repeatedly occur at the same place on the diskette
may indicate “bad spots” on the diskette.

Select diagnostic “DISKTEST”
The following will be displayed:
Welcome to Hyperion DISKTEST (820030-000-03)

Test Reliability, Interchangeability, Read Master Diskette, Write
Master Diskette or Exit, your choice? (R,IMWE) "_".

Select option “R” and disktest will prompt:

Insert scratch diskette in drives to be tested. Ready to proceed?
{Y/N) “_."

Select option “Y” to start testing or option “N” to exit back to
MS-DOS.
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Single Drive Hyperions may be tested by entering the choice (P),
which will allow the user to configure Disktest to suit the Hype-
rion under test.

Select option “P” and disktest will prompt:

Choose one of the following:
0= Exit program
1 = Write Master Diskette
2 =Read Master Diskette
3 =Reliability Test
4 = Interchange Test

Your Choice

Select option “3” and the screen will display:

How many Drives in system Enter “1"
Double sided Drives (Y or N} Enter "Y"
Data Word (in Hex) Enter “6DB6”
How many passes (Decimal) Enter “100"
How many random Read/Writes (dec) Enter 100"
How many interdrive transferes Enter “0"

insert scraich diakette in Drive(s) to be tested
Ready to proceed? (Y/N) “__"

Does The Random Error Continue?.

Yes ~ Replace the appropriate Drive or System Board as
directed by the error message. If there are a large
number of errors on both drives, the problem may be
with the System Board.

No - Run the test multiple times to confirm a good system.
If the system does not fail it is GOOD.
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Interchangeability Test

This test is run if there is a suspected compatibility problem
between the Drives. This test cannot be used on single drive
Hyperions.

Select Disktest, then the option “I”. Disktest will prompt:

Insert scratch diskettes in Drives A B.
Ready to proceed? (Y/N) "_".

By selecting option “Y” the diskettes will be formatted and
written with data. When completed the program will prompt:

Now interchange diskettes between A & B.
Ready to proceed? (Y/N) “_".

By selecting option “Y” the diskettes will be verified. Following
verification you have the option of continuing or terminating
testing.

Is There an Error Message?
Yes — Replace the Drive which failed.

No - Next Page.
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Read/Write Master

3-34

If there is a suspected compatibility problem between
Hyperions, select Disktest, then option “W”. Disktest will
prompt:

Drive # (A or B)? “_".
\nsert diskette in drive.
Ready to proceed? (Y/Ny “_.".

By answering “Y” the diskette will be formatted, filled with
data and verified before returning to the initial menu.

This “master” can now be read on a known GOOD Hyperion by
loading the diagnostic diskette, selecting Disktest, then option
“M”. Disktest will prompt:

Drive # {AorBy? "_".

How many passes? (decimal) "_".
Insert master diskette in drive.
Ready to proceed? (Y/N) “_".

By answering “Y” the diskette will be verified until the selected
pass count is reached. The program will then return to the
initial menu. This master should be read from both drives. To
further test the Hyperion, a master should be produced on a
known GOOD machine and read on the Hyperion which is
suspect. Read/Write Master can be used to test a single drive
Hyperion.

Is There an Error Message?
Yes — Replace the Drive which failed.

No - Drives pass compatibility test.
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DRAM Diagnostics

This FAC has been entered due to d HOST error message or an
error message during use. A random error ¢an occur periodically
and is difficult to isolate. The best means of checking the compu-
ter reliability is to run the RAM test multiple times.

When RAMTEST is running, the system must be powered down,
then up, to re-boot as this test overwrites all MS-DOS com-
mands stored im memory.

RAMTEST uses several different test patterns run in sucession
to test the 256K of DRAM. Each pattern is designed to detect a
particular hardware fault. The DRAM is divided into four seg-
ments of 64K each and is tested one segment at a time.

BYTE TWC PASS

This does a write then a read up the segment under test with the
following patterns, 00H, FFH, 55H and AAH, checking for open
and stuck bits.

CHECKERBOARD
55H and AAH are written in alternate bytes then verified. A

write pass and verification pass with the complimentary check-
erboard AAH/55H is then done.

WALKING ADDRESS

This uses a pattern derived from every other memory location.
The eight MSB of the address of the location being tested are
written into that location, the eight LSB are written into the
following byte. The contents are then verified. This test detects
row and column address shorts.

STAIRCASE

This uses a pattern derived from a counter initialized to OH. 0H
is written into the first location and the counter incremented.
When the counter reaches FFH, it wraps back to 0H, and the
count is continued until the write pass is complete. This test
detects shorts between rows.

RIPPLE

All locations are cleared, verified, then filled one at a time with
FFH and verified again. With FFH in all addresses, 0H is
written one at a time and verified. This test detects shorts
between any two bytes.
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SLOW TWO PASS

This is a repetition of the BYTE TWO PASS with the interval
between writing and verification increased to 1 second to check
for slow leakage problems between bit cells.

ROTATING BYTE

A location is written with 01H, verified, the value is shifted left
and verified. This continues until the value is 08 H. The test then
moves to the next location. This tests for shorts between each bit
in each byte.

Error Reporting

3-36

Error messages consist of the name of the test that detected the
error, address of the error, data that was read and the data that
should have been read. Appended to the error messsage is the
Exclusive OR of the error. An example of an error message is:

BYTE TWO PASS ERROR AT 1000:768F DATA
WAS 57 NOT 55 XOR=02

This is interpreted as an error at location 768F in the second
bank. Converting 02 hex to binary gives 00000010 meaning
that data bit 1 is in error.

Select diagnostic “RAMTEST” to start testing.

Are There Error Messages?
Yes — Replace the System Board.

No - Passing this test confirms RAM reliability.
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CRT Ram Diagnostics

CRTRAM uses the same test patterns as RAMTEST to check the
90K of Video Ram located on the Display & I/O Board.

Select diagnostic “CRTRAM” to start testing.

Are There Error Messages?
Yes — Replace the Display & I/O Board.

No - Passing the test confirms CRTRAM reliability.
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Serial Port Test

The Hyperion diagnostic program for the Sertal I/Q Port is used
in conjunction with the loop back plug shown below.

Data is sent out the serial port which is fed back in by the loop
back plug. The data fed back is compared with the data sent out.
Also looped back are Data Terminal Ready with Receiver
Ready, and Clear to Send with Request to Send.

Select” diagnostic “SERIAL” to start testing. The screen will
display:

Testing at 300 BAUD: (Hit 0,3.4, or 9)

0 will exit the program

3 will test at 300 BAUD
4 will test at 4800 BAUD
9 will tets at 9600 BAUD

In REVO! serial diagnostics the BAUD rates are selected by:

E will exit the program

1 wiil test at 19.2K BAUD
3 will test at 300 BAUD

4 will test at 4800 BAUD
9 will test at 9600 BAUD

Fig. 3-12 ~ Serial Loop Back Plug

Did Serial Diagnostics Pass?

No — Replace the Display & I/O Board and re-run
diagnostics.

Yes — Ensure that the printer the customer is using is
GOOD. If the printer is GOOD, seek depot assistance.
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Parallel Port Test

The Hyperion diagnostic program for the Parallel 1/O Port is
used in conjunction with the loop back plug shown below.

Select diagnostic “PARALLEL”.
The screen will display: TEST D¢-D7, PRESS G TO GO ON

Fig. 3-13 — Parallel Port Loop Back Plug

An oscilloscope can be used to test the data lines, pins 2 to 3, on
the parallel port. The test outputs a 50% signal.

If all data lines pass, the loop back plug can be installed on the
port. By pressing “G” the status lines wiil be checked.

Did Parallel Diagnostics Pass?

No - Replace the Display & 170 Board and re-run
diagnostics.

Yes - Ensure that the printer the customer is using is
GOOD. If the printer is GOOD, seek depot assistance.
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Speaker Test

You have entered this FAC because of sound problems. Select
diagnostic “SPEAKER”. The screen will display:

Hyperion System Card Timer Channel Speaker Test
{820033-000-01)

Press “N"=0On, "F" =Off, “U" =Higher frequency “D" = Lower
frequency, “E" = Exit.

On the Diagnostic Diskette REVOQ1, the 3 Speaker tests are
combined, when the diagnostic is loaded the screen will display:

Please select one of the following tests
{1} SPKR — System Card timer test

{2) MDMCHK - Modem chip speaker test
(3} DTMFCHK —DTMF generator chip speaker test

Your choice
Choose the number of the test to be run.

Caution DO NOT connect a signal generator to the Speaker
wires to check the speaker function.

Does The Speaker Sound?

No - Check that the speaker wires are connected and that
there are no shorts in the cable. Replace the Speaker
and re-run diagnostics. If the test fails again replace

the System Board.

Yes — There is no preblem with the Speaker
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Modem Test

This FAC is entered as part of a preventative maintenance
procedure or because of problems using the Modem or Auto
Dial/Answer feature. The Modem can be tested using the
In:Touch program on the MS-DOS diskette.

Dialer Test

1}

2)

Connect the Hyperion as shown below. If possible connect
a known GOQD Hyperion to another extension.

Insert the MS-DOS diskette and boot the system. When
DOS has loaded, press soft key F6 (PHONE). Refer to the
Hyperion User Guide to configure the Hyperion to match
your telephone system. The cursor will be to the right of

Fig. 3-14 — Modem Diagnostics

the Current #, you can enter a 7 digit local number or the
aumber of the extension where the other Hyperion is
connected. Press F5 (SPKR) soft key and the system will
dial the number.

Does The Dialer Work?

No - 1) Check Speaker for correct operation.

2) Replace the Modem Board.
3) Replace the Display & I/O Board.

Yes — Continue to next page.
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Dial the extension number the Hyperion under test is connected
to using a known GOOD Hyperion or another phone.

The speaker can be checked for correct operation by running the
test "MODEM”.

The Tone Generator can be checked for correct operation by
running the test “DTMF".

Did The Speaker Sound?

No - 1) Check Speaker for correct operation.
2) Replace the Modem Board.

Yes — Passing all tests in this section confirms correct
Modem operation.
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4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
412

General

Keyboard

Keyboard Cable or PCB
Housing

Front Bezel

Modem Board

System & Display and I/0O Boards

Disk Drive
Power Supply
CRT Assembly
Speaker

Fan
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4.1 General

This section details the removal and replacement of the major
components of the Hyperion system. Before undertaking any
removal or replacement procedures always ensure that you are
aware of the safety precautions.

Note

Always 1}

2)
31
4)
5}

6)

Disconnect all power sources and peripherals
from the system before undertaking any removal
or replacement procedures.

Work in a well lit area.

Use an anti-static work station.

Protect the system, especially the CRT face.
Use the proper toois.

Follow all safety instructions and hazard warn-
ings found in this text or in the machine.

Remove all cables by the connectors, not by pull-
ing on the cable itself.
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Multilayer Boards

4-4

A multilayered printed circuit board is a series of individual
circuit layers bonded to produce a thin monolithic assembly
with external and internal connections to each level of cireuitry
determined by the system wiring diagram.

At the point of proposed interconnections, holes are drilled
which pass through pads on the conductors of the inner layers
which are larger than the drilled holes. The drilling exposes a
rim of copper around the entire circumference of the hole. Inter-
connection between the different layers is accomplished by plat-
ing through the holes, connecting circuitry on the individual
layers with each other and to the surface of the boards.

Cracking of the plating in the hole can occur during soldering
because the thermal expansion of the insulating boards is con-
siderably greater than that of the metal. The cracking occurs
because the board and the eyelet expand due to the heat of
soldering, and as the solder cools, the contraction of the board
exceeds that of the eyelet which sets up stress sufficient in some
cases to fracture the solder joints.
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4.2 Keyboard Removal and Replacement
1)  Invert the Hyperion on a proteced work surface. Discon-
nect (or connect) the modular connector at the rear of the
Keyboard storage area.

Caution Do not pull or twist the retractable cable,

Fig. 41 ~ Keyboard Removal
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4.3 Keyboard Cable or PCB

Removal
1) Disconnect the Keyboard.

2)  Using a dental pick, remove the 6 spring clips securing the
Keyboard top and bottom covers.

3) Seperate the covers and disconnect the cable from the
Keyboard PCB.

4)  Lift out the PCB-if it is to be replaced.

Replacement

1} Connect the cable to the Keyboard PCB and assemble the
top cover, Keyboard PCB and bottom cover.

2)  Replace the 6 spring clips and secure them.

3) Reconnect the Keyboard to the system and check the
operation. i

Fig. 4-2 — Keyboard PCB Removal
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4.4 Housing

Removal
1) With the AC power, Peripherals and Keyboard discon-
nected, loosen/remove the two screws from the handle. On
earlier housings the screws were not captive.

2)  Remove the four screws from the base.

3) Lay the computer face down on a protected surface and
slide the housing off the computer.

Fig. 4-3 -~ Housing Removal
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Replacement
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1) Lay the computer face down on a protected work surface.
Carefully slide the Housing onto the chassis.

2)  Replace the four screws in the base and tighten the two in
the handle.

3) Reconnect the AC power, Peripherals and the Keyboard.
Note Following replacement of the Housing, the system

should be tested for normal operation. Specific di-
agnostics may be prescribed in the following sections.
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4.5 Front Bezel

Removal

1)

2)

With the main Housing removed, remove the Power
Supply.

Remove the 6 screws that hold the bezel to the front of the
chassis. The screws are located one at each corner and one
in the center top and middle. On older machines the center
screws are located top and bottom. Access to the screws is
gained from the back of the bezel.

Replacement

D

2)

3)

Position the bezel and replace the 6 screws securing it to
the front of the chassis, but do not tighten them.

Make sure that the Disk Drive doors open and close with-
out binding. Adjust the Bezel as necessary and tighten the
sCrews.

Replace the Power Supply, Housing, Keyboard and
Peripherals.

4-9
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4.6 Modem Board

Removal

1

With the Housing removed, remove the screws securing
the Modem Board to the Display & /O Board.

2)  Carefully seperate the Modem Board from the Display and

[/O Board connectors (top and bottom).
Replacement

1) Carefully align the plugs and sockets and mount the Mod-
em Board on the Display & [/O Board.

2)  Replace the screws securing the Modem Board to the Dis-
play & /O Board.

3)  Reconnect the Keyboard, Peripherals, and AC power.

4)  Run the Modem diagnostics.

5)  Ifsucessful, remove AC power, Peripherals and Keyboard.

6)  Replace the Housing.

7). Replace the Keyboard, Peripherals and AC power.

8)  Re-run the Modem diagnostics.

Warning The Modem is static sensitive and the board should

not be removed and reinserted often.

Sy
) @. ) 1 p I o ¥
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Fig. 4-4 — Modem Board Removal
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4.7 System and Display & I/O Boards

Removal

Caution When the System and Display & /O Boards are re-

I

2)

3

4}

5)

6)

moved from the chassis, the chassis becomes “front
heavy”. The chassis must be supported at all times to
prevent its tipping forward when the boards are
removed.

With the Housing removed, disconnect the DC power cable
and disk drive interface.

Remove the 3 Phillips head screws along the top and the 2
screws at the bottom.

Remove the 6 hexagon head nuts from the /O connectors
along the bottom edge of the Display & 1/O Board. On the
newer chassis these 6 nuis are part of the board assembly
and do not have to be disconnected to remove the board
assembly.

Lift out the board assembly and disconnect the video, fan
and speaker cables.

Remove the two hexagon head nuts from the bottom cor-
ners of the Display & /O Board.

Carefully seperate the boards at the connectors.

Fig. 4.5 — Board Assembly Removal
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Note

1

2)

3)

4)

5)

6)
7)
8)
)]
10)
11
12)

If the System Board is to be changed, and the unit is
configured as a single drive Hyperion, a jumper at
position E3-1&2 must be installed, this jumper must
be removed for a two drive Hyperion.

If the Display & /O Board is to be replaced, remove
the /O connector chassis frame from the defective
board and install on the replacement board.

Carefully align and seat the connectors of the Display &
I/O and the System Boards.

Replace the two hexagon head nuts and spacers in the
bottom of the Board assembly.

Position the boards in the computer and connect the speak-
er, video and fan cables. Route the video cable under the
board assembly in the cut-out provided.

Replace the 6 hexagon head nuts beside the I/O connectors
at the bottom of the boards if the chassis is the older
version.

Replace the remaining spacers and screws securing the
Boards.

Replace the DC power cable and disk drive interface.
Reconnect the Keyboard, Peripherals and AC power.
Run applicable diagnostics.

If sucessful, remove AC power, Peripherals and Xeyboard.
Replace the Housing.

Replace the Keyboard, Peripherals, and AC power.

Re-run the diagnostics.
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4.8 Disk Drive

Removal

Note To remove Drive “B”, first remove Drive”A"

1)  With the Housing removed, remove the Power Supply.

2) Remove the Front Bezel.

3} Remove the screen from the top of the Disk Drives. On
newer chassis this screen cannot be removed.

4)  If the screen cannot be removed, the Board assembly wilil
have to be removed to gain access to the back of the drives
permitting easy removal of the cables. DO NOT remove
the cables by pulling on the wires.

5) Remove the screws from the left hand side of Drive “A”.

Fig. 4-6 - Disk Drive Removal

6) Remove the screws on the right hand side of Drive “A” and
slide it partially out of the chassis.

7}  Disconnect the ribbon cable and power harness when ac-
cessible and slide the Drive out of the chassis.

8) Toremove Drive “B”, repeat steps 5,6, and 7 for Drive “B”.

4-13
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Note

1

2)

3)

4)

)

6}
7)

8)

9)
1)

Drive “B” must be replaced before Drive “A”. Drive
select jumpers must be correctly positioned before
drive replacement as follows.

Drive “A” =DS0

Drive “B” =DS1

The Drives are shipped with a cardboard diskette
inserted. This should only be removed after the Drive
is installed in the system but before turning on the
computer.

Ifthe Hyperion is configured as a single drive system,
a jumper will have to be installed on the System
Board at location E3-1&2. For a twodrive system this
jumper must be removed.

Slide the Drives partially into the chassis and connect the
power harness and ribbon cables and slide fully home.

Replace the screws in the side of the Drives but do not
tighten them.

Replace the Front Bezel and align the Drives to the slotsin
the bezel. Ensure that the Drive doors open easily and a
diskette can be inserted and removed smoothly, then tight-
en the screws.

Replace the Power Supply and Board assembly.

Reconnect the Keyboard, Peripherals and restore the AC
power. '

Run Disk Diagnostic.
Ifsucessful, remove AC power, Peripherals and Keyboard.

Replace the screen on top of the Disk Drives, then the
Housing. .

Reconnect the Keyboard, Peripherals and AC power.

Re-run the diagnostics.
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4.9 Power Supply

Removal

1) With the Housing removed, carefully pry the DC wire
harness from the plug (J2).

2)  Remove the two nuts at the base of the Power Supply
frame.

3)  Carefully lift the Power Supply out of the chassis and
disconnect the AC input plug (J1) when it becomes
accessible.

(W] U un »

IRRRRRRRRRARARRN
il \

00

Fig 47 — Power Supply Removal
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Replacement

1) Ensurg that the jumper on J3 is set properly for the AC
power in use.

2) Connect the AC power harness (J1) and position the Power
Supply in the chassis.

3} Replace the two nuts at the base of the Power Supply.

4) Replace the DC power harness plug (J2).

5) Reconnect the Keyboard, Peripherals and restore AC
power. .

6) Test the system.

7)  Remove the AC power, Peripherals and Keyboard.

8) Replace the Housing.

9) Reconnect the Keyboard, Peripherals and AC power and

4-16
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4.10 CRT Assembly

Warning Before attempting any work on the CRT assembly,
short the anode to the chassis as shown.

Fig. 4-8 — Discharging CRT Anode

Warning The CRT is very fragile, especiaily at the neck, and
requires careful handling to prevent breakage. The
implosion resulting from careless handling can cause
serious injury. Always place a soft cloth on the work
surface to prevent scratching of the tube face.
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Removal

1)

With the Housing removed, remove the System and Dis-
play & /O Boards and the Power Supply.

2) Observing the saftey precautions, disconnect the CRT
Board interface.

1)  Remove the four screws from the CRT Board.

4) Remove the four nuts securing the CRT to the chassis and
carefully lift out the tube and board assembly.

Replacement

1}  Carefully replace the CRT assembly in the chassis. Ensure
that the springs are between the CRT flange and the
chassis. Also make sure that the long spring is positioned
under the tube and connects over the top of the bottom
flanges.

2) Replace and tighten the nuts around the flange.

3) Connect the CRT Board interface.

4) Replace the screws in the CRT Board.

5) Replace the Power Supply, System and Display & L/O
Boards.

6) Reconnect the Keyboard, Peripherails and AC power.

7)  Run diagnostics and adjust the CRT as required, (refer to
Chapter 8 for alignment procedures).

8) Replace the Housing.

9) Reconﬁect the Keyboard, Peripherals, and restore AC
power.

10) Re-run the diagnostics.

4-18
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4.11 Speaker

Removal

1)  With the Housing removed, unsolder the Speaker leads at
the speaker.

2)  Removethe screws/nut securing the Speaker to the chassis
and remove the Speaker.

—

Fig. 4-9 - Speaker Removal
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Replacement

1) Position and secure the speaker to the chassis.

2) Resolder the Speaker leads.

3)  Reconnect the Keyboard, Peripherals, and restore AC
power.

4y  Run the Speaker diagnostics.

5) If sucessful, remove AC power, Keyboard, and
Peripherals.

6}  Replace the Housing.

7)  Reconnect the Keyboard, Peripherals and restore AC
power.

8) Re-run the diagnostics.
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Removal and Replacement Procedures

4.12 Fan
Removal
1) With the Housing removed, remove the Power Supply.
2)  Disconnect the Fan power plug.
3) Remove the nuts securing the Fan to the chassis and lift
out the Fan.
Replacement
1) Position the Fan in the chassis.
2}  Replace the nuts securing the Fan to the chassis.
3} Reconnect the Fan power plug.
4) Replace the Power Supply.
5) Restore AC power and ensure that the Fan runs.
6) Remove AC power.
7)  Replace the Housing.

Fig. 4-10 — Fan Removal

4-21
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5.0 Parts List

5.1
5.2
5.3
5.4

How To Use

Hyperion Assembly (External)
Hyperion Assembly (Internal)
Keyboard Assembly
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5.1 How to Use This Parts List

1) Locate the assembly containing the part.

2)  Turn to the section for that assembly and visually identify
the part.

3)  Refer to the accompanying list to find the description,
quantity and Hyperion part number.
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5.2 Hyperion Assembly (External)

5-4

Fig. 5-1 — Hyperion Assembly External

Figure
Index Part
Number Number

Description

1 200000-000
2 200006-000
3 200008-000
4 200007-000
5 900846-000
6 900849-000

HOUSING, MAIN
BEZEL, FRONT
KNGB, BRIGHTNESS
KNOB, CONTRAST
SWITCH PB LIGHTED
LAMP BI-PIN T1
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Parts List

5.3 Hyperion Assembly (Internal)

Fig. 5-2 — Hyperion Assembly Internal

Figure

Index  Part

Number Number Description

1 100012-000 PCB, MODEM BOARD A8

2 100005-000  PCB,DISPLAY ANDL'OBOARD A7
3 100004-000  PCB, SYSTEM BOARD A6

4 520003-001 DISK DRIVE, FLOPPY, QTY 2

5 520007-000 POTSINGLE TURN, LOGARITHMIC
6 520008-000 POT SINGLE TURN LINEAR

7 520000-001 CRT ASSY, COMPLETE

8 900789-000 SPEAKER, MINI, 480-5000HZ 0.3W
9 520002-001 . POWER SUPPLY

10 900809-000 FAN 12V 200mA 2.4W
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5.4 Keyboard Assembly

Fig 5-3 — Keyboard Assembly

Figure

Index Part

Number Number Desecription

1 100003-000 KEYBOARD ASSEMBLY

2 200003-000 ENCLOSURE, KEYBOARD

3 520001-001 KEYBOARD

4 200010-000 BASE, KEYBOARD

5 200011-000 FOOT, KEYBOARD L.H.S.
200011-001 FOOT, KEYBOARD R.H.S.

6 200012-000 SPRING, FOOT L.H.S.
200012-001 SPRING, FOOT R.H.S.

7 520009-000 CABLE ASSEMBLY, KEYBOARD
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6.0 Preventative Maintenance

The purpose of preventative maintenance is to locate and cor-
rect potential problems before they occur and to ensure reliable
system operation.

Preventative maintenance should be performed on a regular
basis and, depending on use, should be at 6 month to 1 year

intervals,

1)  Check for visible damage. Pay particular attention to the
Keyboard for damaged keys.

2) Clean inside the Keyboard.

3)  Remove the Housing of the computer and check that the
board and cable connections are secure. Check that sock-
eted components are properly seated.

4)  Check voltage levels at the Boards, Drives and CRT and
that the Fan is operational.

5) Load and run all diagnostics. Replace or repair compo-
nents as required.

6) Re-assemble the machine, clean the Housing and CRT
face.

7} Re-test the system.
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7.0 Packing and Shipping

General

Packaging for shipping should confirm as nearly as possible to
the origional packaging when items are received from the depot
or factory. Devices which are static sensitive must be wrapped
directly in conductive wrapping before being placed in shipping
cartons.

Printed circuit boards should be protected against component
and pin connector damage before being placed in the conductive
wrapping.

Large and fragile parts require special care in packaging. Add
support and extra packing material to prevent crushing or shift-
ing in transit.

Boxes and cartons must be labeled to indicate the fragility of
their contents.

CRT

Note Observe safety precautions

1) The CRTs are shipped in their own box and are securely
fastened to a cardboard tray. CRTs must always be stored
and shipped securly fastened to these trays to prevent
damage.

2)  Before closing the cover of the box make sure that the box
is full of packing to prevent the CRT from moving.

Drives

1) Drives are shipped in special foam boxes and are also
shipped with a cardboard diskette inserted to prevent the
heads from touching or banging during shipping. Always
ship Drives in the foam boxes and with the cardboard
diskette inserted.
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8.0 Adjustments

Disk Drives

8.1 Tools and Test Equipment
8.2 Alignments and Adjustments
8.3 Troubleshooting Guide

CRT
8.4 Alignments and Adjustments
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Alignments and Adjustments

8.1 Tools and Test Equipment

The Drives have been manufactured and assembled with preci-
sion and to tight tolerances. As a result, field service or repair of
the drives is not recommended unless the user has the following
tools, test and calibration equipment.

1)
2)

3
4)
5)
6)
7

Note

5-1/4 inch Floppy Disk Drive Exerciser.

Dual Trace Oscilloscope, Tektronix 465 or equivalent with
matched 10:1 probes.

Digital Voltmeter.

Taptite Driver #4, Torx Part Number TX-09.

Taptite Driver #6, Torx Part Number TX-15.

Torque Wrench.

Alignment Diskette, (DYSAN part number 800180).
The Track positions specified in this procedure are for

Dysan alignment diskettes. Other manufacturers
may use different tracks.
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8.2 Alignment and Adjustments

Equipment Set-up

8-4

Note Any alignment should be performed in an environ-
ment of 50% hurnidity and at a temperature of 70 ¥
+/— 5. The media being used to align drives must be
in this environment for at least 24hrs prior to
alignment.

Configure the Drive Exerciser for:

5 inch Drive.
40 Tracks.
Double density.
2 Heads.
Single Sector.

Set-up the oscilloscope for:

Channel 1 AC

Channel 2 AC Inverted

Vert. Mode + ADD

Sec/div 20 msec

Trigger Normal/external
Volts/div 0.1 {using 10x probes).

Oscilloscope connection test points (Ref Fig. 8-1)

Channel 1 TP5 (L2) on Control Board
Channel 2 TP6 (L3) on Control Board
Grounds + ve side of C26

Trigger TP3 (R38) on Control Board
Ground —ve side of C12

Sequence of alignments and adjustments:

Motor Speed Adjustment
Track 00

Index Alignment

Radial Alignment
Read/Write Current

Write Current Adjustment
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Fig. 8-1 — Disk Drive Test Points
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Motor Speed Adjustment

1)

2)
3)
4)
5)
6)

n

Connect the power and control cables from the exerciser to
the drive.

Connect the motor PCB ground to the lug on the chassis.
Change Channel 1 and 2 to 0.1 Volts/Div.

Insert alignment diskette.

Return the Head to Track 0O, then step to Track 1.
Observe that the index pulse is 200 msec +/— 2 msee. The
dark lines on the Drive Motor spindle should appear

motionless if viewed with an ultraviolet light.

Adjust R30 on the Motor Control Board if necessary and
secure with locktite.

8-6
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Fig. 8-2 — Motor Speed Adjustment Resistor
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Track 00 Adjustment

Connect the oscilloscope to:

Channel 1 A8, Pinl4
External Trigger B11, Pinl2

Set the oscilloscope for:

Vert. Mode Chl/Alt

Time/Div 1 msec

Volts/Div 2 Volts

Trigger Normal, External/AC

Set the exerciser for:

| §]

2)

3)

4)

3)

Step Rate 3 msec
Auto seek between Tracks 0 and 3

Start the Drive and exerciser.

The signal should be as shown below. If not perform the
following adjustment.

Loosen the Track 00 screw accessible thru the small hole
near J-1.

Adjust the Track 00 sensor for a signal of 5.25 +/- 0.25
msec.

Check the Radial Alignment.

Fig. 8-3 - Track 00 Waveform
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Index Alignment

8-8

Change the oscilloscope to:

i)
2)

H

4)

3)

6)

7)

8)

9)

Vert. Mode Both/Add
Time/div 50usec
Volts/div 0.1 volt
Channel 1&2 Inverted

Positive Slope Trigger
Insert alignment diskette.
Step to Track 1.

The display on the oscilloscope should be 200usec +/-
50usec.

Ifthe display is not as above, loosen the Load Arm screws,
move the Load Arm all the way towards the Bezel, (be
careful not to pinch the write protect or index wires),
slowly move the Load Arm towards the rear of the Drive,
when the leading edge of the pulse is at 200usec, tighten
the screws to 6 inch-lbs.

Check the signal on Head 1. If the Heads are not aligned
with each other, the signal may not be on 200usec. If this is
the case, adjust the Load Arm so that the signal is off on
each Head by the same amount.

Step to Track 34.

Check the Index on both Heads and adjust if necessary. If
the Load Arm is adjusted, repeat the check at Track 1.

Check the Head Azimuth. Set the Time/div to 1 msec. The
toleranceis +/— 18 minutes of angle. [fthe Azimuth is out
of tolerance, replace the Head.

Return to Track 0.
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< 1 2 k1 3 4 +18 min
CclL

i 1t — 2 K4 3 - 4 ~-t8min
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et 1 =~ 2 11 3 1 4 Crmin
CiL.

Fig. 8-4 — Head Azimuth Waveforms
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Radial Alignment

D
2)
3

4)

3)

6)

8-10

Insert alignment diskette.
Step to Track 0 then out to Track 16.

The display on the screen should be similar to that shown
below.

Turn the Volts/div to 20mv and adjust the lobs for equal
amplitude. To adjust, loosen the two Stepper Motor align-
ment screws 1/4 turn and move the alignment set screw
forward or reverse to obtain the correct cat-eye position.
Tighten the alignment plate screws and ensure that the
position did not change.

Return the Head to Track 0, then out to Track 16 and check
that the cat-eye is within 15% of each other.

Step from Track 16 to Track 39 and return to Track 16, the
cat-eye should be within 15% of each other.

Fig. 8-5 - Radial Alignment Waveform
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Fig 8-6 — Radial Alignment Adjusting Set Screw
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Read/Write Amplitude

1}
2)

3)

4)
5)

6)

7

Insert a scratch diskette and return to Track 0.
Perform an erase.

Write data and check the sighal on the oscilloscope is
550mv +/— 50mv.

Step to Track 39.
Perform an erase.

Write data and check the signal on the oscilloscope is
230mv +/- 50mv.

Perform the Write Current Adjustment if necessary.

Write Current Adjustment

1)
2)
3)

4)

8-12

Return to Track 0.
Install a scratch diskette halfway into the drive.
Connect the Voit Meter leads across R34.

The reading should be 400mv +/— 3mv, if this is not
correct, adjust potentiometer R35 and secure with locktite.
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8.3 Troubleshooting Guide

A

Track 0 not adjustable:

Track 0 switch defective
Logic Board defective

~ Motor Speed not adjustable:

Loose connector at J3

Defective Motor Control Board
Loose connector at Drive Motor
Defective Index LED or Detector
Defective Logic Board

Clutch not engaged properly

Cat-eye not adjustable or fails position test:

Loose set screw on pulley

Eject mechanism defective

Damaged Heads

Damaged Guide Rails

Load Arm not adjusted properly
Head riding on Load Arm

Head wire too tight at Stepper Motor

Index not adjustable:

Damaged Heads

Eject mechanism bad

Connector not seated or making poor contact
Defective Logic Board

Write current not adjustable:

Defective Logic Board
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8.4 CRT Alignments and Adjustments

The CRT can be adjusted while it is in the Hyperion, however,
care must be taken to protect against electrical shock, (remove
watches and rings). The only tools required for adjusting the
CRT are a non-metal tuning wand, diagnostic diskette and the
CRT overlay. DO NOT USE A METAL SCREWDRIVER. For
best results allow the CRT to warm up for one minute before
adjusting.

Note Before making any adjustments, check that the yoke
is tight against the CRT.

Always lock the pots with locktite or equivalent
when the adjustments are completed. If an excess
amount of locktite is used it may run down inside the
pot causing it to seize.

There are two alignment procedures to use, one re-
quires BASICA which will only run on systems with
boards having serial numbers 501 and up. The other
procedure will run on all machines with boards hav-
ing serial numbers up to 2500.

The following adjustments can be performed:

1} Brightness (R94)

2)  Vertical Size (R27, for both 70 ands 60 Hz).
3) Vertical SizeA (R46, for 60 Hz only).

4) Vertical Linearity (R49).

5) Horizontal Size (L52).

6) Horizontal Linearity (L51).

7)  Raster Centering (Ring magnets).

8) Horizontal Centering (R53).

9) Dynamic Focus (R110).

10) Focus (R95).

113 Geometrical Distortion (Yoke magnets).
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RS3. H CENT
]

RZL.VSIZE Ri9.VLIN RES.FOCUS R84, BRT PRESET

Fig 8-7 — CRT Board Adjustment Locations
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Procedure to Align the CRT Without BASICA

Brightness

1) Load diagnostic diskette, enter BRIGHTNESS and Rtn.

2)  Turn Brightness Preset (R94) to minimum.

3} Turn the Brightness Control on the Hyperion to the max-
imum position.

4)  Increase Brightness Preset until the raster is visible.

5) R_e»agijust the Hyperion brightness control for comfortable
viewing.

Note If the brightness level is set too high, the screen

phosphor may burn.

Raster Size

1)

2)

3

Enter SQUARE70 and Rtn. The square should measure
4.8 x 3.75 +/— 0.12 inches. Place the CRT overlay on the
screen and adjust Vertical Size (R27) and Horizontal Size
{L.52) until the Square fits within the two squares of the
overlay. The two ring magnets may have to be adjusted,
moving the raster within the overlay.

Enter SQUAREG0 and Rin. The square should be the same

size. If the dimensions are not the same, adjust Vertical
SizeA (R46) and Horizontal Size (L52).

Repeat Step 1 and adjust as required.

Linearity

1§

2)

3)

Enter LINEARITY and Rtn. If the characters are larger/-
smaller at the top than the bottom, adjust Vertical Linear-
ity (R49). If the characters are wider or overlapping on
either side, adjust Horizontal Linearity (L51).

Check Raster Size and adjust as necessary.
Enter BRIGHTNESS and Rtn. Check that the top and

bottom bands are the same size, adjust Vertical Linearity
{R49} as required.
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Centering

1) Enter BRIGHTNESS and Rtn.

2)  Using the two ring magnets on the neck of the tube, center
the raster on the screen.

3) Center the video on the screen horizontally with Horizon-
tal Centering (R53).

Focus

.1y Turn Brightness to maximum.

2)  Adjust the Focus control {R95) for best centre and corner
focus.

3)  Return to normal brightness.

Dynamic Focus

1

Adjust the Dynamic Focus (R110) on the collector of Q110
to 80 +/— 10 volts peak to peak.

Geometrical Distortion

1

2)

3)

4)

5}

Remove the magnets from the posts on the yoke and clean
off excess silicon.

Enter SQUAREGO and Rtn.
The magnets on the top three posts are used to push the
display down, while the bottom four posts push the display

up. Rotating the magnets allow for fine adjustment.

When the adjustments are complete, apply silicon to hold
the magnets to the posts.

Check Raster size and adjust as necessary.
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Procedure to Align CRT Using BASICA

1
2)

3)

4)

5)

Load diagnostic diskette and type BASICA and Ritn.

The screen will display the version of Basic followed by
“OK”.

Type RUN"CRTTST and Rtn. The program will load and a
menu of 6 test patterns will be displayed. The first two are
used for CRT alignment. They are accessed by the “Cursor
Right” key, using the "Cursor Left” key allows the prog-
ram to go back to the previous display.

The 60 Hz CRT Test Pattern is used for adjusting:

Brightness: Brightness Preset (R94).

Raster Size: Vertical SizeA (R46) and Horizontal Size
(L52). The CRT overlay is used in the same manner as with
the other procedure.

Linearity: Vertical Linearity (R49) and Horizontal
Linearity (L51).

Centering: Ring magnets

Focus: (R95).

Geometrical Distortion: Yoke magnets.

The 70 Hz CRT Tets Pattern is used for adjusting:

Raster Size: Vertical Size (R27) and Horizontal Size (L52)
and to check the adjustments made with the 60 Hz pattern.
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9.0 Specifications

Electrical

. 120/240 volts AC +12% .- 25%,45t0 65 Hz operation
selectable via internal jumper.
Power consumption 90 watts maximum.

Mechanical

®  Size 18.3 inches t46.4 cm) wide, 11.3 inches (28.8 cm).
deep, 8.8 inches (22.3 cm) high.
Weight 21 Ibs (9.6 kg).

Environmental

L Humidity Operating 20% to 80%
Storage 5% to 98% {no condensation)

®  Temperature Operating 10 to 50 deg. C (40 to 122
deg. F,
Storage —34 to 65 deg. C ( —30 to 149
deg. F.
Max Wet Bulb 29 deg. C (85 deg. F),

®  Altitude Operating 10,000 feet.
Non-operating 40,000 feet.
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1.0 Introduction

The Hyperion portable computer is a powerful 16-bit micro-
computer with full graphics and optional built-in telecommunica-
tions capability. Most of the advanced circuitry is contained on
two multi-layer printed circuit boards.

This manual is intended to provide detailed information to assist
in repairing the Hyperion sub-assemblies to the chip level. Refer
to the Maintenance Manual (Part Number 100031-000-01) for
detailed diagnostic and removal/replacement procedures.

Throughout this manual various types of precautionary informa-
tion is included:

Warning A WARNING indicates that procedures detailed could
cause personal injury or serious equipment damage if
suitable precautions are not taken.

Caution A CAUTION indicates that minor damage may result
if suitable precautions or normal work practices are
not followed.

Note A NOTE indicates steps to be taken to make the
particular procedure easier to carry out.

Before undertaxing any removal or replacement procedures
always ensure that you are aware of the safety precautions.

Note
Always 1) Disconnect all power sources and peripherals from
the system before undertaking any removal or
replacement procedures.
2) Work in a well lit area.
3) Use an anti-static work station.
4} Protect the systern, especially the CRT face.
5) Use the proper tools.

6} Follow all safety instructions and hazard warn-
* ings found in this text or in the machine.
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7) Remove all cables by the connectors, not by
pulling on the cable itself.

8) The boards, especially the Modem, are static
sensitive and must be handled with care.

Multilayer Boards

A multilayered printed circuit board is a series of individual
circuit layers bonded to produce a thin monolithic assembly with
external and internal connections to each level of circuitry
determined by the system wiring diagram.

At the point of proposed interconnections, holes are drilled which
pass through pads on the conductors of the inner layers which are
larger than the drilled holes. The drilling exposes a rim of copper
around the entire circumference of the hole. Interconnection
between the different layers is accomplished by plating through
the holes, connecting circuitry on the individual layers with each
other and to the surface of the boards.

Caution Cracking of the plating in the hole can cccur during
soldering because the thermal expansion of the in-
sulating boards is considerably greater than that of
the metal. The cracking occurs because the board and
the eyelet expand due to the heat of soldering, and as
the solder cools, the contraction of the board exceeds
that of the eyelet which sets up stress sufficient in
some cases to fracture the solder joints.

Soldering Techniques for Multilayered
Boards

Heat Requirements

The maximum temperature used for soldering on multilayered
boards is 480F (248C), slightly higher temperatures may be
necessary for chip removal. The solder tip used should be high
mass with fast heat recovery time.

Warning The copper pads on the boards may be lifted up by
excessive heat or pulling.
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Chip Removal

D

Cut the chip legs as close to the chip as possible and remove
the chip.

2) Remove each leg by heating individually and lifting from
the hole.

3} Use a vacuum type solder sucker to remove the solder from
the holes. DO NOT USE SOLDER WICK as this requires
high heat input.

Chip Replacement

1) Correctly orient and insert the chip.

2)  Start soldering the pins at the center of the chip and work
towards the ends.

3) Touch the solder to the leg, bring the solder iron into contact
with the solder. When the solder has melted and flowed
argund the joint, remove the solder iron then the solder.

Cleaning

1)  After soldering, the area must be cleaned to remove all
traces of flux. The flux contains activated resins to aid the
cleaning action of the flux and improve solderability. These
flux resins can be corrosive and conductive.

Solder
1) The recommended solder to use is commercially available

63-37 Rosin cored solder.
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Maintenance Manual Disk Drive

2.1 Tools and Test Equipment

The drives have been manufactured and assembled with preci-
sion and to tight tolerances. As a result, field service or repair of
the drives is not recommended unless the user has the following
tools, test and calibration equipment.

D

2)

3)
4)
5)
6)

7)

5-1/4 inch Floppy Disk Drive Exerciser.

Dual Trace Oscilloscope, Tektronix 465 or equivalent with
matched 10:1 probes.

Digital Voltmeter.

Taptite Driver #4, TORX part number TX-09.
Taptite Driver #6, TORX part number TX-15.
Torgue Wrench.

Alignment Diskette, (DYSAN part number 800180).

Note The track positions specified in this procedure are for

Dysan alignment diskettes. Other manufacturers may
use different tracks.
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2.2 Removal/Replacement

Control Board
1) Remove all power and control cables.
2} Disconnect P3A, P4, P5, P6 from the Control Board.

3) Using the Taptite Driver #4, remove the two screws from the
front of the drive. Remove the Control Board.

4) Replacement is in the reverse order. When replacing the two
screws use a torque wrench set to 4 inch-lbs.
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Fig. 2-1 - Control Board Removal

24




Maintenance Manual Disk Drive

Motor Board

1) Remove all power and control cables.

2) Disconnect P8 at the Motor and P3B on the Control Board.

3)  Disconnect the ground lugs at the rear of the Drive.

4) Using the Taptite Driver #4, remove the screws at the center
and edge of the Board.

5)  Replacement is in the reverse order. The Mylar washer must
be installed between the Motor Board and the Drive chassis
or the Motor Board will be damaged. When replacing the
screws use a torque wrench set to 4 inch-lbs.

6) Perform the Motor Speed Adjustment procedure.

Fig. 2-2 - Motor Board Removal
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Front Bezel/Clutch Assembly

2-6

1)
2}

3)

4)

5}

Close the front door.
Remove the Control Board.

Disconnect the plug which connects to the write protect
phototransistor sensor on the bottom (P3H).

Disconnect the plug which connects to the write protect
sensor at the top {P3G).

Using the Taptite Driver #6, remove the two screws holding
the Front Bezel/Clutch Assembly to the chassis.

Reassemble in the reverse order. Make sure the Clutch is
properly seated in the Motor Assembly and the Index Pins
are installed in the slots FF and GG located in the chassis.
When replacing the screws use a torque wrench set to 6
inch-Ibs. After assembly, open the door and check that the
clutch disengages from the Motor Assembly.

Fig.2-3 — Location of Write Protect Sensor
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Disk Drive
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Fig. 24 — Location of Write Protect LED
and Front Bezel Serews
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Fig. 2-5 — Front Bezel Locating Slots
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Write Control Phototransistor Replacement

1)

2)

3

4)

5)

Remove the Front Bezel/Clutch Assembly.

The Phototransistor is press fit and need only be puiled out.
Note the orientation of the flat on the Phototransistor so it
can be replaced in the same orientation.

Clip or bend the leads to the same length as the one being
replaced and install.

Align the new Phototransistor so that the flat is towards the
nearest side of the bezel.

Replace the Front Bezel/Clutch Assembly.

Write Control LED Replacement

1)
2)

3)

4)

Remove the Front Bezel/Clutch Assembly.

Remove the old LED which is pressed in. Note the
orientation of the flat on the LED.

Clip or bend the leads to the same length as the one being
replaced and install.

Install the new LED so the flat is towards the front.

Replace the Front Bezel/Clutch Assembly.

ey
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Ejector and Ejector Spring Replacement

2-10

1
2)

3)

4)

Remove the Control and Motor Drive Board.
Remove the spring from the Ejector.

Note the orientation of the Ejector, slide it to the rear until it
can be removed through the slot. When the Ejector is
removed, the Heads are free to touch, a clean piece of media
should be inserted between thet Heads. When the Ejector is
removed, be careful that the Heads do not bang together.

Install the new Ejector in the reverse manner. It may be
necessary to lift the Load Arm to slide the Ejector in.

Install the spring. If the spring is to be replaced, it is
necessary to remove the bonding agent which holds the front
of the spring to the chassis. The bonding agent is not needed
for replacement, simply hook the chassis side of the spring to
the pin on which the bonding agent was attached.

Replace the Motor Drive and Control Board.

Fig. 2-6 — Ejector and Ejector Spring Removal
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Load Arm/Media Guide Assembly

1)
2

3)

4)

5}

8)

Close the front door.
Remove the Control Board.

Unplug connector P3C which connects to the Index
phototransistor.

Using the Taptite Driver #4, remove the two screws and
washers holding the Load Arm/Media Guide to the Chassis.
When the Guide is removed, the Heads are free to touch,
place a clean piece of media between the Heads. Be careful
not to let the Heads bang together.

Replace in the reverse order. Use a torque wrench set to 4
inch-lbs.

Perform the Index Alignment procedure.

Fig. 2-7 — Load Arm Removal
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Index Phototransistor

1} Remove the Load Arm/Media Guide Assembly.

2) Remove the Index Phototransistor which is press fit. Note the
orientation of the flat on the phototransistor so it can be
replaced in the same ortentation.

3y Clip the leads to the same length as the one being replaced
and install.

4) Replace the Load Arm/Media Guide Assembly.

5) Perform the Index Alignment procedure.

Track 00 Switch Replacement

2-12

1
2}

3)

4)

5)

6)

Remove the Control and Motor Drive Board.
Unplug connectors P3E and P3F from the Track 00 switch.

Using the Taptite Driver #4, remove the screw securing the
Track 00 bracket to the chassis.

Using the Taptite Driver #4, loosen the two screws securing
the Switch to the bracket. Note the orientation of the Switch.
It is important that the white dot be visible when mounted in
the bracket and positioned to the bottom of the drive.

Reassemble in the reverse order, tighten the two screws in
step 4 to a torque of 4 inch-1bs.

Perform the Track 00 alignment procedure.

THACH GO BvirCH

Fig. 2-8 — Track 00 Switch Removal

|
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Head Replacement

D
2}

3)

4)

3}

6)

)

8)

Remove the Control Board.

Cut and remove the cable ties securing the wires from the
Head to the Stepper Motor.

Disconnect the spring from the Head frame.

Remove the screw securing the stepper band to the stepper
motor.

Remove the screw securing the stepper band to the Head
frame.

Using the Taptite Driver #4, remove the rear screw securing
the Guide Rails to the Chassis, loosen the front screw and
remove the Rails.

Place a clean piece of media between the Heads.

Carefully remove the Head Assembly from the drive and
remove the spring. '

GUWDE RAIL SCREWS

Fig. 29 - Head Removal
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9

Install the new Head Assembly in the reverse order, be
careful not to let the Heads bang together. Check that the
Head Load Arm is between the Heads. When replacing the
cable ties, ensure that the Head Assembly is free to move to
the innermost track without binding.

107 Tighten the two screws securing the Guide Rails to 4

inch-Ibs,

11) Perform the following alignment procedures:

A) Head load force
B} Track 00
C) Radial Alignment

Head Load Force Adjustment

2-14

1
2)

31

4)

5)

Remove the Control Board.
Insert a diskette part way to engage the eject mechanism.

Remove the diskette, insert a small piece of media between
the Heads and close the door.

Position the Drive on its side and attach a Gram Gauge to
the Head, be careful not to damage the spring on the Head.
Carefully pull the Gram Gauge (at 90 degrees to the Head)
until the media falls out.

The force required to separate the Heads should be 20 +/-2
Grams. If necessary adjust the set screw on the Head, in or
out, to obtain the required pressure. Secure the set screw
with locktite.
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Stepper Motor Replacement

11

2)

3)

5)
6}

(i

Disconnect J4 from the Control Board and cut the cable ties
from the Stepper Motor.

Remove the spring securing the stepper band to the Head
Frame.

Remove the screw securing the stepper band to the Stepper
Motor.

Using the Taptite Driver #4, remove the two screws securing
the Stepper Motor mounting plate to the chassis.

Replacement is in the reverse order.
Tighten the screws to 4 inch-lbs.

Perform the Radial Alignment procedure.

STEPPER MOTOR and SCREWS

it

Fig. 2-10 — Stepper Motor Removal
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Disk Drive

2.3 Alignment and Adjustments

Equipment Set-up

2-16

Note Any alignment should be performed in an environ-
ment of 50% humidity and at a temperature of 70° F
+/-5. The media being used to align drives must be in
this environment for at least 24hrs prior to alignment.

Configure the Drive Exerciser for:

5 inch Drive.
40 Tracks.

Double density.

2 Heads.
Single Sector.

Set-up the oscilloscope for:

Channel 1
Channel 2
Vert. Mode
Sec/div
Trigger
Volts/div

AC

AC Inverted

+ ADD

20 msec

Normal/external

0.1 mV (using 10x probes).

Oscilloscope connection test points (Ref Fig. 2-11)

Channel 1
Channel 2
Grounds
Trigger
Ground

TP5 (L2) on Control Board
TP6(L3) on Control Board
+ ve side of C26

TP3 (R38) on Control Board
-ve side of C12

Sequence of alignments and adjustments:

Motor Speed Adjustment

Track 00

Index Alignment

Radial Alignment
Read/Write Current

Write Current Adjustment




sk Drive

fu A 7
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— Disk Drive Test Points

Fig. 2-11
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Motor Speed Adjustment

1) Connect the power and control cables from the exerciser
to the drive.

2) Connect the motor PCB ground to the lug on the Drive
chassis.

3) Change Channel 1 and 2 to 0.1 Volts/Div.

4) Insert the alignment diskette.

5) Return the Head to Track 0, then step to Track 1.

6) Observe that the index pulse is 200 msec +/- 2 msec. The
dark lines on the Drive Motor spindle should appear
motionless if viewed with an ultraviolet light.

7} Adjust R30 on the Motor Control Board if necessary and

secure with locktite.

2-18

SET SCREW R30

Fig. 2-12 — Motor Speed Adjustment Resistor
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Track 00 Adjustment

Connect the oscilloscope to:

Channel 1 A8, Pinld
External Trigger B11, Pinl2

Set the oscilloscope for:

Time/Div 1 msec
Volts/Div 2 Volts
Trigger Normal, External/AC

Set the exerciser for:

1

2

3}

4)

Step Rate 3 msec
Auto seek between Tracks 0 and 3
Start the Drive and exerciser.

The signal should be as shown below. If not perform the
following adjustment.

Loosen the Track 00 screw accessible thru the small hole
nearJ-1.

Adjust the Track 00 sensor for a signal of 5.25 +/- 0.25 msec.

Fig. 2-13 — Track 00 Waveform

2-19
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Index Alignment

Change the oscilloscope to:

Time/div S50usec
Volts/div 0.1 volt
Channel 1&2 Inverted
Positive Trigger

1) Insert the alignment diskette.

2) Stepto Track 1.

3) The display on the oscilloscope should be 200usec +/- 50usec.

4} If the display is not as above, loosen the Load Arm screws,
move the Load Arm all the way towards the Bezel, the
careful not to pinch the write protect or index wires), slowly
move the Load Arm towards the rear of the Drive, when the
leading edge of the pulse is at 200usec, tighten the screws to
6 inch-1bs.

5) Check the signal on Head 1. If the Heads are not aligned
with each other, the signal may not be on 200usec. If this is
the case, adjust the Load Arm so that the signal is ofl on each
Head by the same amount.

6} Stepto Track 34.

7)  Check the Index on both Heads and adjust if necessary. If the
Load Arm is adjusted, repeat the check at Track 1.

8) Check the Head Azimuth. Set the Time/div to 1 msec. The
tolerance is +/- 18 minutes of angle. If the Azimuth is out of
tolerance, replace the Head.

9) Return to Track 0.

2-20
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I 2 3 +18 min

3 I -18min

2 HH 3 Omin

Fig. 2-14 -~ Head Azimuth Waveforms

Disk Drive
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Radial Alignment

1) Insert the alignment diskette.

2) Step to Track 0 then out to Track 16.

3) The display on the screen should be similar to that shown
below.

4) Turn the Volts/div to 20mv and adjust the lobes for equal
amplitude. To adjust, loosen the two Stepper Motor
alignment screws 1/4 turn and move the alignment set
screw forward or reverse to obtain the correct cat-eye
position. Tighten the alignment plate screws and ensure
that the position did not change.

5) Return the Head to Track 0, then out to Track 16 and
check that the cat-eye is within 15% of each other.

6) Step from Track 16 to Track 39 and return to Track 16,
the cat-eye should be within 15% of each other.

7) Repeat the alignment procedure on Head 1.

2-22

Fig. 2-15 — Radial Alignment Waveform
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SET SCREW R0

Fig. 2-16 — Radial Alignment Adjustment Set Screw
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Read/Write Amplitude
1) Insert a scratch diskette and return to Track 0.
2) Perform an erase.
3) Write data and check the signal on the oscilloscope is 550mv
+/-50mv.
4y  Step to Track 39.
5) Perform an erase.
6) Write data and check the signal on the oscilloscope is 230mv
+/-50mv.
71 Perform the Write Current Adjustment if necessary.
Write Current Adjustment
1) Return to Track 0.
2) Install a scratch diskette halfway into the drive.
3) Connect the Volt Meter leads across R34.
4) The reading should be 400mv +/- 3mv, if this is not correct,

2-24

adjust potentiometer R35 and secure with locktite.

The Disk Drives were modified to improve reliability on the high
tracks. The errors were noticeable when running the disk
diagnostics and the majority of errors occur on Tracks 35 to 39.
Resistors R15 and R16 were changed from 51.1 ohms to 91 ohms,
H% 1/2 watt. ‘

If the Disk Drive has these resistors installed, the following
changes are required to the Write Current Adjustment.

1)
2)
3)

4)

Return to Track 0.
Install a scratch diskette halfway into the drive.
Connect the Volt Meter leads across R34.

The reading should be 350mv +/- 3mv, if this is not correct,
adjust potentiometer R35 and secure with locktite.
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2.4 Troubleshooting Guide

A. Track 0 not adjustable:

Track 0 switch defective
Logic Board defective

B. Motor Speed not adjustable:

Loose connector at J3

Defective Motor Control Board
Loose connector at Drive Motor
Defective Index LED or Detector
Defective Logic Board

Clutch not engaged properly

C. Cat-eye not adjustable or fails position test:

Loose set screw on pulley

Eject mechanism defective
Damaged Heads

Damaged Guide Rails

Load Arm not adjusted properly
Head riding on Load Arm

Head wire too tight at Stepper Motor

D. Index not adjustable:
Damaged Heads
Eject mechanism bad
Connector not seated or making poor contact
Defective Logic Board

E. Write current not adjustable:

Defective Logic Board

2-25




3.0 Hyperion Board Level

Troubleshooting
3.1 General

3.2 System Board

3.3 Display & /O Board
3.4 Modem Board

3.5 Debug

3-1



Maintenance Manual

3.1 General

Troubleshooting

This section details a method of troubleshooting the Hyperion
Revision 4 and Revision 5 boards when the problem has not been
isolated by the diagnostics, or to check a particular area of the
boards isolated by the diagnostics.

The method to follow when troubleshooting is to check:

1)
2)
3}
4)
5)

The power supply voltages.

That all connections and chips are properly seated.

That all ECO wires are firmly attached.
For shorts and blown components on the Boards.
Clocks and signals to/from the various chips.
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Troubleshooting

3.2 System Board
Symptom Check
1) Computer Power supply output voltages.
does not
power up Voltage levels at boards, CRT and drives.
2) Computer Diskette is good, try booting from other

34

powers up but
does not boot

3) Lossof
information

drive.

All chips are properly seated.
All ECO wires are connected.
Replace EPROM (U48).

Main clock (14MHZ/0.07usect at U83-17
(X1), and U83-12 (OSC). Follow the signai
through the Board. The clock can also be
checked on the Display & /O Board.

CPU clock (4.7TMHZ/0.21usec) at U83-8
{(MCLK). Follow the signal through the
Board. The clock can also be checked on the
Display & /O Board.

Reset signal (70usec) at U83-10. Follow the
signal through the Board. The reset signal
can also be checked on the Display & [/O
Board.

Refresh timer (80KHZ/14usec) at U94-10 for
Revision 4 Hyperions and at U100-11 for
Revision 5 Hyperions.

DREQO at U316 and 1J47-19 going high,
RFSH at U55-25 and RASI at UU55-3 are low.
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4) Hard error

5) Unable to
access a
peripheral

6) Parity errors

7y CRT does not
echo
Keyboard

Troubleshooting

Use a new diskette.

Check all connections to drives.

Run disktest to isolate the problem to a drive
or the system board. If the hard error is
found on both drives the system board is the
probable cause. Replace the System Board
and re-run disktest.

FDC clock i8MHZ/0.125usec) at U27-8.
Replace the FDC (U50).

Replace the Data Separator (U91).

Check the Drive alignments.

All cables and connections to the peripheral
tight and that the peripheral is operational.
PIC (U43) interrupt lines (IRQ-7).

PIC interrupt to the CPU (U43-17.

Interrupt acknowledge from the Bus Con-
treller (U18-14) to the PIC.

Refresh circuitry.
Parity Generator/Checker.

Output of 129-9 (Parity Error).

Replace Keyboard.
Serial data from Keyboard (U89-2).

Keyboard interrupt from Keyboard at the
PIC (U43-19).

CRT section of the Display & /O Board.

3-5
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Troubleshooting

3.3 Display & I/O Board
Symptom Check
1) General Board crystal at U12-8 (12 46MHZ/0.08usec).

checks

2} Loss of Video

3} Loss of Syne

4) Lossof
Attributes

Aj Super/Sub
Script

3-6

DOTCLK (12MHZ/0.08usec) at Ul3-5 or
(6MHZ/0.16usec) at U13-4.

External BAUD clock at U7-9
{1.565MHZ/0.64usec).

RTC at U11-14 (32.76 KHZ/30.5usec).

External Master c¢lock at J2-20
(4. 7TMHZ/0.21usec).

External oscillator at J2-38
(14.32MHZ/0.07usec).

DTMF clock at U70-20 (3.57TMHZ/0.28sec).
DC1-8 at U62-12-19.

The connector to the CRT board tight.

Connect an external monitor to the Compo-
site Video Jack to check for signal.

Diodes D1 and D3 and resistors R17 and
R19, U66-3&5, and U21-1.

VESYNC (60HZ/16.6msec) at U66-16 and
U75-12.

HSYNC (15.8KHZ/63usec) at U66-18 and
U75-13.

DC1 at U1-3&11.

FAT3 at Ul-2.
FAT4 at U1-12,
Output of U1-5&9.
SLO-3 from U75.
Output of adder U2,
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B) Double
Width

C) Intensify

D) Underline

E) Reverse
video

) Blink
character

5) Displays
wrong
character

6) Missing Grey
scales in Low
Resolution
mode

Troubleshooting

FAT 6&7 at U10-9&11.
Replace U10.

FAT 5 at U37-2,
DC4 at U37-3&11.
Output of U37-9.
DC8 at U49-11.
Cutput of 1J49-9,
FAT 0 at U21-20.
Replace U21.

FAT 1at U21-21.
Replace U21.

FAT 2 at U21-24.
Replace U21.

Replace keyboard. Replace Character Gener-
ator (U3). System Board keyboard cireuitry.

Voltage levels at J1-2. They should be 0V,
1.6V,2V,2.2V.

Diodes D1&3, Resistors R17& 19,
QOutput of U66-3,5,7&9.

QOutput of U31-13 and U15-13.
Output of U35-4&7.

Output of U29-4&7.

3-7
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Troubleshooting

3.4 Modem Board
Symptom Check
1) General DTMF clock at Ul-7 (3.58MHZ/0.28usec).
checks Modem clock at U2-8 (4.03MHZ/0.25usec),
2) Modem non- Replace Modem board to isolate problem to
operational the Modem board.
Replace U2,
3) Will not dial Row and column inputs to Ul.
Tone output at U1-16.
DTMF clock at U1-7.
Output of U4-8.
Output of U9-7.
4) No speaker Ampilifier U5 inputs 6,12 and 13. If one of
volume these inputs is high, the output of the
control correspending section of the amplifier should

be higher than its input.
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3.5 Debug Usage

Troubleshooting

Debug is a programming tool used to alter the contents of
registers, or to access a specific location in memory. For a
complete description of debug commands and their execution

refer to the Programmers Guide.

The following debug commands will be used for troubleshooting.

COMMAND

Dirange)

Firangenlist!

Kvalue)

Ofvalue)byte)

FUNCTION

Display the contents of the re-
gion of memory specified by the
{range).

Fill the addresses in the (range)
with the values in the (list).

Input and display one byte from
the port specified by (value).

Output the (byte) specified to
the output port specified by
{value).

Terminates debug and returns
control of the system to the
MS-DOS commands.

After all commands, a carriage return is used to start executing

the command.
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Examples of Debug
1) Mode Mode selection is achieved through software

selection not using the control register at address AQ000,
working this is an eight bit register,

Control Register Bits Hex Function
CB7 CB6 CB5 CB4 CB3 CB2 CB1 CBO

1 1 i ¢ 0 0 0 ¢ E0 Normal Cursor

1 t] 1 0 0 0 0 ¢ AQ Underline Blinking
0 1 i o o 0 0 0 60  Invisible Cursor

1 1 1 1 0.0 0 O F0 6MHz DOTCLK

1 1 1 0 1 0 0 0 E8 Hyperion Attributes
1 1 1 ¢ 0 1 0 9 E4 High Resoclution

1 1 1 o0 0 1 1 0 E6 Low Resolution

1 1 0 0 0 0 0 0 CO0 70HzScanRate -

1 1 1 0 0O 0 0 1 El Row Table Mode

Using the above table and DEBUG, certain sections of the
Display & I/O Board can be checked.

Debug is entered by the command, Debug (Rtn). When the
prompt (>) appears the commands can be entered.

A) To test the T0Hz scan rate, type the following:

>FA000:0 L 1 CO (Rtn) The characters on the CRT will
have increased in size by 10%.

B) To test Cursor functions, type the following:
>FA000:0 L 1 60{Rtn) The cursor should be invisible.
() To test the Low resolution graphics, type the following:
>FAQ00:0 L 1 E6 (Rtn) The display will change from
alphanumerics to graphics 1320 x
250).

3-10
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D) To test the PPI (U4).

The PPI is located at address 140-143, with the Control Register
at 143. The other three locations are the ports.

To check HS1, one of the control lines for the Modem Board, type
the following:

>0143 80 (Rtn) This command makes Port C ail
outputs, by entering the com-
mand >0142 10 (Rtn) the relay
on the Modem Board is energized.
The relay is de-energized by the
command >0142 00 (Rtnk

E) To test areas of Memory.

To check a location in sector 0 at 03FF for its ability to be written
to and read back, type the following:

>FO3FF:0L 255 AA (Rtn) This command would write 55
AA to the first and second loca-
tion consecutively.

To check the written locations for their ability to be read back
properly, type the following:

>DO3FF:0 L 2 (Rtn) This command will dump out the
confents for the specified two
areas, the results should be 55
AA, if they are not then there is a
problem with that area of Mem-
ory and the chip should be
replaced.

Note The above- test would only be used to verify an error
detected by the RAMTEST diagnostic.

3-11



4.0 Parts List

w
i

How To Use

System Board Rev. 05

System Board Rev. 06

System Board Rev. 12

Display And /O Board Rev. 03
Display And /O Board Rev. 04
Display And [/O Board Rev. 08
Modem Board Rev. 03

Modem Board Rev. 04

L ol ol ol o
bt 1 12 00 00 =1 O) Uk CO B

0 Modem Board Rev. 07
1 CRT
2 Disk Drive

41
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4.1 How to Use This Parts List

1) Locate the Engineering reference of the defective part from
the Board silk screen.

2) Refer to the notes in the accompanying list to determine
which revision level of parts list to use. Engineering refer-
ences may not be the same with each revision of the board.

3) Refer to the accompanying list to find the description and the
Hyperion part number.
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4.4 PWA System Board A6 Parts List
Revision Level: 12

Note

pay
~~
1]
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— bt
D na N~ O

304

This parts list is to be used for those System Boards
from Revision 10 to 12.

Reference Part Number Description

U1-U5
us

U7

Us
U9-u17
Ui1s
U19-U21
U22-U24
U25

U26

uz27
U28,U29
U3o

U3l
U32-U40
U41

X41

U42

X42

U43

X43

U44

U45

U486

U47

X47

U48

X48

1749

Us0

X50

Usl

U5s2

U53

U4

U5s5

X55
Ub6-U64
U5

Ug6

ue7

U68

69

470

U71

ur2

900045-000
900046-000
900010-000
900003-002
900815-600
900073-000
900054-000
900087-0600
900073-000
900007-001
900810-000
900018-001
900023-000
900018-001
900815-000
900066-000
900331-000
900331-000
900070-000
900816-000
900000-003
500018-002
900014-001
900067-000
900331-000
900062-000
900816-000
900059-000
900071-000
900331-000
900018-001
900043-001
900000-002
900007-001
900074-000
300331-000
900815-000
900013-001
900046-000
900018-001
900010-600
900054-0600
900018-001
900033-000
500039-000

Parts List

e+ A

IC 7418244 OCTAL BUFFER
IC 74LS245 OCTAL BUS TRANCEIVER
IC 741814 HEX SCHMITT INVERTER
[C 74504 HEX INVERTER

1C 2164A-20 65536 BIT DRAM 1
IC 8288 BUS CONTROLLER

IC 7418373 OCTAL D LATCH

[C PAL10LS

IC LM386 AUDIO POWER AMP

IC 74LS08 QUAD AND GATE

0SC HYBRID CLOCK MX050-2-8.00MHZ
IC 74LS74A DUAL D FLIP-FLOP

IC 74LS125A QUAD BUFFER

IC 74L874A DUAL D FLIP.FLOP

1C 2164A-20 65536 BIT DRAM

1C 8088 8BIT HMOS MICROPROCESSOR
SOCKET IC 40 PIN

NOT USED I
SOCKET IC 40 PIN

IC 82594-5 PIC

SOCKETIC 28 PIN

IC T4ALS00 QUAD NAND GATE
IC 74ALS74 DUAL D FLIP-FLOP
IC 741832 QUAD OR GATE

IC 8237A-5 DMA CONTROLLER
SOCKET IC 40 PIN

IC 27644-3 8Kx8 EPROM ;
SOCKET IC 28 PIN :1
I 741.8670 4x4 REGISTER |
[C 8272 FDC i
SOCKET IC 40 PIN

IC 74L874A DUAL D FLIP-FLOP

IC 74LS195 4BIT PIPO SHIFT REG.

IC 74LS00 QUAD NAND GATE

[C 74LS08 QUAD AND GATE

IC AM2964B DRAM CONTROLLER
SOCKETIC 40 PIN

IC 2164A-20 65536 BIT DRAM

IC 741830 NAND GATE

IC 74L8245 OCTAL BUS TRANCEIVER
IC 74LS74A DUAL D FLIP-FLOP

1C 74LS14 HEX SCHMITT INVERTER
{C 74L8373 OCTAL D LATCH

iC 74LS74A DUAL D FLIP-FLOP

[C 74LS161A 4BIT BINARY COUNTER
IC 74LS175 QUAD D FLIP-FLOP
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40
41
42
43
44
45
46
47
48
49
50
51
52
33
33A
24
35
56
57
38
39
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
823
84
85
86
87
38
85
90
91

R4
R5-R8
R9.R10
R11
R12
R13
R14
R15
R16
R17
R18-R26

900170-000
900815-000
900072-000
900023-600
900039-000
900007-001
900003-003
500023-000
900010-000
900003-003
900076-000

-900001-001

900039-000
900068-000
900330-000
900049-000
900051-000
900045-000
900018-001
900057-001
Ed e 1

900147-000
900837-000
900147-000
900838-000
900147-000
900840-000
900172-001
900175-000
900172-001
A ok

900175-000
900844-000
900172-001
900844-000
900172-001
900844-000
900172-001
et ik

300183-001
500190-018
900190-022
900190-013
900183-001
900120-021
900190-015
ERr R

900190-032
900190-004
900190-000
900191-002
900190-008
900183-001

Parts List

SEMI RCLL-13-11 DIG DELAY MODULE
IC 2164A-20 65536 BIT DRAM

1C 82844 CLOCK GENERATOR

IC 74LS8125A QUAD BUFFER

IC 7418175 QUAD D FLIP-FLOP

1C 74L308 QUAD AND GATE

IC 74L804 HEX INVERTER

IC 74L3125A QUAD BUFFER
IC74LS14 HEX SCHMITT INVERTER
IC 741504 HEX INVERTER

IC FDC9216B FDDS

IC 74L302 QUAD NOR GATE

IC T4LS175 QUAD D FLIP-FLOP

IC 8253A-5 PROG. INTERVAL TIMER
SOCKETIC 24 PIN

1C 7415230 PARITY GENERATOR

IC 74L.5322A 8BIT SHIFT REGISTER
IC 741.8244 OCTAL BUFFER

IC 74L.874A DUAL D FLIP-FLOP

iC 741.5393 DUAL 4BIT COUNTER
NOT USED

SEMI 1N4148 SIGNAL DIODE

SEMI 1N748A DIODE ZENER 3.9V 5%
SEMI 1N4148 SIGNAL DIODE

SEMI IN4735A DIODE ZENER 6.2V 1W
SEMI 1N4148 SIGNAL DIODE

SEMI IN4001 DIODE i

SEMI 2N2222A TRANSISTOR

SEMI 2N2907 TRANSISTOR

SEMI 2N2222A TRANSISTOR

NOT USED

SEMI 2N2907 TRANSISTOR

SEMI BC308C TRANSISTOR PNP

SEMI 2N2222A TRANSISTOR

SEMI BC308C TRANSISTOR PNP

SEMI 2N2222A TRANSISTOR

SEMI BC308C TRANSISTOR PNP

SEMI 2N2222A TRANSISTOR

NOT USED

RES FIXED COMP 5% 1/4W 33 OHMS
RES CARBON FILM 5% 1/4W 10K OHMS
RES CARBON FILM 5% 1/4W 51K OHMS
RES CARBON FILM 5% 1/4W 820 OHMS
RES FIXED COMP 5% 1/4W 33 OHMS
RES CARBON FILM 5% 14W 47K OHMS
RES CARBON FILM 5% 14W 1K OHMS
NOT USED

RES CARBON FILM 5% 1/4W 6.2K OHM
RES CARBON FILM 5% 1/4W 100 OHMS
RES CARBON FILM 5% 1:4W 10 OHMS
RES CARBON FILM 5% 1:2W 33 OHMS
RES CARBON FILM 5% 1/4W 200 OHMS
RES FIXED COMP 5% 1/4W 33 OHMS
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92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

142
143

R27

R28

R29

R30
R31,R32
R33,R34
R35

R36

R37

R38

R39

R40

R4

R42

R43

R44

R45

R46

R47

R48

R49

R50

R51

R52
R53.R54
R55,R56
R57,R58
RN1-RN4
RN5
RN86,RN7
RN8
C1,C2
C3

C4
C5,C6
c7

C8

C9

C10

C11

Cil2

C13

Cl4

C15

C16
C17-C24
C25
C26,C27
C28

C29
C30-C38
C39,C40

900190-008
900190-027
900190-022
900190-016
900190-005
900183-001
Rk Ak

500190-007
500190-048
900190-049
900190-021
900190-050
900190-037
900190-048
900190-049
900190-051
900190-050
9060190-037
960190-048
900190-049
900190-038
904190-050
900190-037
900190-018
s Rk

900190-001
900190-031
500796-000
900200-000
900796-000
900200-000
900811-002
$00213-002
900214-000
900811-002
900221-000
900224-005
900221-000
900224-005
900225-007
900221-G00
900215-002
900859-000
okt

300213-000
800221-000
900213-000
900225-007
800213-000
900221-000
900213-000

Parts List

RES CARBON FILM 5% 1/4W 200 OHMS
RES CARBON FILM 5% 1/4W 2.7K OHMS
RES CARBON FILM 5% 1/4W 51K OHMS
RES CARBON FILM 5% 1/4W 2K QOHMS
RES CARBON FILM 5% 1/4W 110 OHMS
RES FIXED COMP 5% 1/4W 33 OHMS
NOT USED

RES CARBON FILM 5% 1/4W 150 OHMS
RES CARBON FILM 5% 1/4W 680 OHMS
RES CARBON FILM 5% 1/4W 100K OHMS
RES CARBON FILM 5% 1/4W 47K OHMS
RES CARBON FILM 5% 1/4W 16K OHMS
RES CARBON FILM 5% 1/4W 22K OHMS
RES CARBON FILM 5% 1/4W 680 OHMS
RES CARBON FILM 5% 1/4W 100K OHMS
RES CARBON FILM 5% 1/4W 39K OHMS
RES CARBON FILM 5% 14W 16K OHMS
RES CARBON FILM 5% 1/4W 22K OHMS
RES CARBON FILM 5% 1/4W 680 OHMS
RES CARBON FILM 5% 1/4W 100K OHMS
RES CARBON FILM 5% 1/4W 33K OHMS
RES CARBON FILM 5% 1/4W 16K OHMS
RES CARBON FILM 5% 1/4W 22K OHMS
RES CARBON FILM 5% 1/4W 10K OHMS
NOT USED

RES FIXED COMP 5% 1/4W 33 OHMS
RES CARBON FILM 5% 1/4W 3.3K QHMS
RES SIP 8PIN 7RES 0.2W 2% 3.3K OHMS
RES DIP 16PIN 8RES 1/4W 33 0 HMS
RES SIP 8PIN 7TRES 0.2W 2% 3.3K OHMS
RES DIP 16PIN 8RES 1/4W 33 OHMS
CAP CERAMIC 20% 100V 0.1uF
CAPTANTALUM 10% 6.3V 33uf
CAPTANTALUM 10% 16V 33uF

CAP CERAMIC 20% 100V 0.1uF

CAP CERAMIC +80/-20% 50V 9,1uF

CAP CERAMIC 10% 50V 3300PF

CAP CERAMIC +80/-20% 50V 0.1uF

CAP CERAMIC 10% 50V 3300PF

CAP CERAMIC 10% 100V 0.047uf

CAP CERAMIC +80/-20% 50V 0.1uF
CAPTANTALUM 10% 35V 22uF
CAPTANTALUM 20% 16V 47uF

NOT USED

CAPTANTALUM 10% 6.3V 4.7uF

CAP CERAMIC +80/-20% 50V 0.1uF

CAP TANTALUM 10% 6.3V 4.7uF

CAP CERAMIC 10% 100V 0.047uF

NOT USED

CAPTANTALUM 10% 6.3V 4.TuF

CAP CERAMIC +80/-20% 50V 0.1uF
CAPTANTALUM 10% 6.3V 4.7uF
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144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

C41-C48
C49
(50,051
52,C53
C54
C55-C62
C63

Cé4

C65
C66-C71
C72

€73

C74

C75

C76

Cii

€78

C79

C80

C81

J1

J2

43

J4

J5

J6

El

E2

E3
E4,E5
E6-E8
Y1

BT1
FL1-FL6

900221-000
900213-000
900225-003
900811-002
900213-000
900221-000
900213-000
900225-001
900213-001
900811-002
900853-000
900217-001
900859-002
900859-001
900217-001
900859-002
900859-001
900217-001
900859-002
900859-001
9060474-000
900475-000
900476-000
900471-000
900477-000
900863-000
900806-000
900807-000
900806-000
FHAA sk

900806-000
900173-000
900260-000
900751-000
900808-000
900478-000

Parts List

CAP CERAMIC +80/-20% 50V 0.1uF
CAP TANTALUM 10% 6.3V 4.TuF
CAP CERAMIC 10% 100V 47PF

CAP CERAMIC 20% 100V 0.1uF
CAP TANTALUM 10% 6.3V 4.TuF
CAP CERAMIC +80/-20% 50V 0.1uF
CAP TANTALUM 10% 6.3V 4.7uF
CAP CERAMIC 10% 100V 12PF

CAP TANTALUM 10% 6.3V 10uF
CAP CERAMIC 20% 100V 0.1uF
CAP TANTALUM 20% 16V 47uF
CAP TANTALUM 20% 35V 0.22uF
CAPTANTALUM 20% 16V 2.2uF
CAP TANTALUM 20% 16V 10uF
CAP TANTALUM 20% 35V 0.22uF
CAP TANTALUM 20% 18V 2.2uF
CAPTANTALUM 20% 16V 10uF
CAPTANTALUM 20% 35V 0.22uF
CAP TANTALUM 20% 16V 2.2uF
CAP TANTALUM 20% 16V 10uF
HEADER LOW PROFILE 34 POSITION
RECEPTACLE 64 POSITION

JACK PCB MODULAR 6 POSITION
HEADER W/LOCK 4 POSITION
HEADER 2 POSITION

HEADER 4 POSITION

HEADER 2PIN ASSY, SINGLE ROW
HEADER 3PIN ASSY, SINGLE ROW
HEADER 2PIN ASSY, SINGLE ROW
NOT USED

HEADER 2PIN ASSY, SINGLE ROW
CRYSTAL MP143 14.31818MHZ
BATTERY 2.4V RECHARGE NICAD
CHOKE

JUMPER 2 CIRCUIT

WIRE KYNAR 30AWG YEL
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Parts List

4.7 PWA Display and IO Board A7 Parts
List Revision Level: 08

Note This parts list is to be used for those Display & 'O
Boards from Revision 06 to 08.

Item Reference Part Number Description

1 0}1

2 U2

3 U3

4 U4

5 Us

6 Us

7 u7

8 us

9 U9

10 U10

11 Ull

12 U1z

13 U13

14 Ul4

15 Uls

16 U16

17 Uu17

18 U18-U20
19 U21

20 U2z

21 U23

22 U24

23 U2s

24 126,027
25 u28

26 U29

27 U30

28 U3

29 U32

30 U33

31 U34

32 U3s

33 U3s,U37
34 U3s8

35 U39-U42
36 U43,U44
37 U45

38 U46,U47
39 U48

40 U49

41 150

4-24

900018-002
900050-000
700001-000
900069-000
960010-000
700005-000

900018-001

900018-002
900001-001
710004-000
900085-000
900181-000
900029-001
900055-000
900036-000
900003-004
900018-001
900018-002
900064-000
900003-004
900007-001
900014-002
710003-000
$00002-000
900018-002
900031-001
900046-000
900036-000
900014-001
900014-002
900014-001
900031-001
200018-001
900028-000
900092-000
900055-000
900007-001
900045-000
900007-001
900018-002
900003-003

IC 74ALS74 DUAL D FLIP-FLOP
IC 74LS283 4BIT BINARY ADDER
EPROM CHARACTER GENERATOR

IC 8255A-5 PROG PERIPHERAL INTERFACE
[C 74LS14 HEX SCHMITT INVERTER
GENERATOR ATTRIBUTES

IC 74L374A DUAL D FLIP-FLOP

IC T4ALS74 DUAL D FLIP-FLOP

IC 74ALS02 QUAD NOR GATE
GENERATOR DOUBLE WIDTH

IC MSM58321RS CMOS RTC CAL

0SC HYBRID CLOCK 12.4656MHZ

IC 745153 DUAL 4TO1 MULTIPLEXER
IC 74LS374 OCTAL D FLIP-FLOP

IC 74LS166 8BIT SHIFT REGISTER ,
IC 74AL304 HEX INVERTER

IC 74LS74A DUAL D FLIP-FLOP

IC 74ALS74 DUAL D FLIP-FLOP

IC 8021-003 ATTRIBUTES CONTROLLER
IC 74ALS04 HEX INVERTER

IC 74LS08 QUAD AND GATE

IC 74ALS32 QUAD OR GATE

DECODER MEMORY

IC HM6116-3 2Kx8 CMOS STATIC RAM
IC 74ALS74 DUAL D FLIP.-FLOP

IC 74LS157 DUAL 2TO1 MULTIPLEXER
IC 7415245 OCTAL BUS TRANCEIVER
IC 74LS166 8BIT SHIFT REGISTER

[C 74LS32 QUAD OR GATE

IC 74ALS32 QUAD OR GATE

IC 74LS32 QUAD OR GATE

IC 74LS157 DUAL 2T01 MULTIPLEXER
IC 74LS74A DUAL D FLIP-FLOP

IC 7415139 DUAL 2TO1 DECODER

IC HM6116-3 2Kx8 CMOS STATIC RAM
IC 74LS374 OCTAL D FLIP-FLOP

IC 741508 QUAD AND GATE

IC 7415244 OCTAL BUFFER

IC 741508 QUAD AND GATE

IC 74ALS74 DUAL D FLIP-FLOP

IC 74LS04 HEX INVERTER
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42 U51,U52  900007-001 IC 741508 QUAD AND GATE
43 Us3,U54  900018-001 IC 74L574A DUAL D FLIP-FLOP
44 Us5-US8  900092-000  IC HM6116-3 2Kx8 CMOS STATIC RAM

45 U59 900046-000  IC 74LS245 OCTAL BUS TRANCEIVER
46 Us0 900048-000  1C 74L5273 OCTAL D FLIP-FLOP

47 Usl 900014-001 IC 7415332 QUAD OR GATE

48 Ue2 900058-000 IC 74ALS574 OCTAL D FLIP-FLOP

49 Ues3 900014-001 IC 74LS32 QUAD OR GATE

50 Us4 900018-001 IC 74L.574A DUAL D FLIP-FLOP

2l us5 900013-001 1C 741830 NAND GATE

52 U66 900045-000 IC 741.5244 OCTAL BUFFER

53 Ue7 900007-001 IC 741.508 QUAD AND GATE

54 U68,U68  900090-000  IC UA9636A DUAL SINGLE ENDED DRIVER
35 U70 900091-000 [C Z80A SIO SERIAL /0 CONTROLLER
35A4  XT70 900331-000  SOCKETIC40PIN

56 U7l 900045-000 IC 7415244 OCTAL BUFFER

57 u72 900046-000 IC 7415245 DUAL BUS TRANCEIVER
58 U73,U74  900045-000 IC 7415244 OCTAL BUFFER

59 U175 900075-000 IC CRT9007 CRT CONTROLLER

554 X75 900331-00¢  SOCKETIC 40 PIN

60 U76 900060-000  IC 75175 R$422/423 BUS RECEIVER

61 U7 900030-001 IC 74L8155 DUAL 2T04 DECODER

62 U8 9(0038-000  IC74LS174 HEX D FLIP-FLOP

63 U79-U81  900045-000  IC 7415244 GCTAL BUFFER

64 Ua2 900201-000 IC PAL 1414 EXPANSION LOGIC

65 Ua3 900045-000 IC 7415244 OCTAL BUFFER

66 Us4 900055-000 1C 7413374 OCTAL D FLIP-FLOP

67 U85 $00046-000 IC 74L5245 OCTAL BUS TRANCEIVER
68 U86-Usg  900045-000 IC 7415244 OCTAL BUFFER

68 [81:3:] 900019-001 IC 74586 QUAD XOR GATE

70 D1 900161000  SEMI 1N4004 GP RECT

71 D2-D7 900147-000  SEMI 1N4148 SIGNAL DIODE
72 Q1,Q2 900174-000  SEMI 2N4208 TRANSISTOR
Q3

73 900180-000  SEMI MPS-Al4 DARLINGTON TRANSISTOR
74 Q4 900174-000  SEMI 2N4208 TRANSISTOR

75 R1,R2 900190-031 RES CARBON FILM 5% 1/4W 3.3K OHMS
76 R3 960190-004  RES CARBON FILM 5% 1/4W 100 OHMS
77 R4 900190-008 RES CARBON FILM 5% 1/4W 200 QHMS
78 R5 900190-031 RES CARBON FILM 5% 1/4W 3.3K OHMS
79 R6 900190-015  RES CARBON FILM 5% 1/4W 1K OHMS
80 R7 900190008  RES CARBON FILM 5% 1/4W 200 OHMS
81 R8,R9 900183-001 RES FIXED COMP 5% Li4W 33 OHMS

82 R10 900190-008  RES CARBON FILM 5% 1/4W 200 OHMS
83 R11 900190-012  RES CARBON FILM 5% 1/4W 510 OHMS
84 R12 900190-010 RES CARBON FILM 5% 1/4W 470 OHMS
85 R13 900190-009 RES CARBON FILM 5% 1/4W 220 OHMS
86 Rl4 900190-006  RES CARBON FILM 5% 1/4W 120 OHMS
87 R15 900190-003 RES CARBON FILM 5% 1/4W 52 OHMS
a8 R16 900190-y7  RES CARBON FILM 5% 1/4W 150 OHMS

89 R17-R19  900190-010  RES CARBON FILM 5% 1/4W 470 OHMS
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90

91

92

93

94

95

26

a7

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

4-26

R20
R21.R22
R23 R24
R25-R27
R28

R29

R30

R3l

R32

R33

R34
R35.R36
R37

R38

R39

R40
RN1
RN2
RN3.RN4
RN5
RN&
RNTRNS
Cl
C2-C4
C5

Cé

C7

C8

ca

C10

C11

C12
C13-C26
Cc27
C28,C29
C30

C31

Caz
C33-C3e
C37-C40
C41-C45
C46

Ca7

J1

d2

d3

J4

d5

J6.J7

J8

49

P2

900190-008
200190-031
900190-019
900190-031
900190-015
900190-004
900190-008
900130-031
900190-021
900190-005
900190-000
900190-030
900190-055
900190-031
900150-015
900190-008
900185-600
900798-000
900797-000
900128-600
900200-600
904198-000
900225-001
900811-002
900221-000
900225-009
900225-001
900227-000
900213-002
900:224-602
90 00
900811-002
9008356-000
900811-602
900856-000
900221-000
900225-009
900811-001
900811-061
900225-009
900811-002
900463-000
900464-000
900465-600
900466-000
900467-600
900468-600
900465-000
900471-000
900470-000

Parts List

RES CARBON FILM 5% 1/4W 200 OHMS
RES CARBON FILM 5% 1/4W 3.3K OHMS
RES CARBON FILM 5% 1/4W 12K OHMS
RES CARBON FILM 5% 1/4W 3.3K OHMS
RES CARBON FILM 5% 1/4W LK OHMS
RES CARBON FILM 5% 1/4W 100 OHMS
RES CARBON FILM 5% LW 200 OHMS
RES CARBON FILM 5% 1/4W 3.3K OHMS
RES CARBON FILM 5% 1/4W 47K OHMS
RES CARBON FILM 5% 1/4W 200 OHMS
RES CARBON FILM 5% 1/4W 10 OHMS
RES CARBON FILM 5% 1/4W 750 OHMS
RES CARBON FILM 5% 1/4W 2.2K GHMS
RES CARBON FILM 5% 1/4W 3.3K OHMS
RES CARBON FILM 5% 1/4W LK OHMS
RES CARBON FILM 5% 1/4W 220 OHMS
RES DIP 8PIN 7RES 2% 0.2W 2.2K OHMS
RES DIP 8PIN 4RES 0.3W 22 OHMS +/-2
RES DIP 8PIN 7RES 2% 0.2W 10K OEMS
RES DIP 8PIN 7RES 2% 0.2W 2.2K OHMS
RES DIP 16PIN 8RES 1/4W 33 OHMS +/-2
RES DIP 8PIN 7RES 2% 0.2W 2.2K OHMS
CAP CERAMIC 10% 100V 12PF

CAP CERAMIC 20% 100V 0.01uF

CAP CERAMIC +80/-20% 50V 0.1uF

CAP CERAMIC 10% 100V 27PF

CAP CERAMIC 10% 100V 12PF

CAP VARIABLE 250V 2-40PF

CAP TANTALUM 10% 6.3V 33uF

CAP CERAMIC 10% 50V 0.22ufF

CAP TANTALUM 10% 16V 33uF

NOT USED

CAP CERAMIC 20% 100V 0.01uF

CAP TANTALUM 20% 10V 22uF

CAP CERAMIC 20% 100V 0.0LuF
CAPTANTALUM 20% 10V 22uF

CAP CERAMIC +80/-20% 50V 0.1uF

CAP CERAMIC 10% 100V 27PF

CAP CERAMIC 20% 100V 150PF

NOT USED

CAP CERAMIC 20% 100V 150PF

CAP CERAMIC 10% 100V 27PF

CAP CERAMIC 20% 106V 0.01uF
HEADER 4 POSITION

RECEPTACLE “D” 50 POS FEMALE
RECEPTACLE “D” 25 POS FEMALE
CONNECTOR“D” 25 POS MALE

JACK PHONO

JACK PCB MODULAR 6 POSITION
JACK PCB MODULAR 4 POSITION
HEADER W/LOCK 4 POSITION

HEADER INTERCONNECT 64 POSITION
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142
143
144
145
146
147
148
149
150
151

P10
Pit
El
E2.E3

E5
K1
Y1

9004 72-000
800473-000

RS L L

900806-000
ERR R R

500807-000
900240-000
900280-000
90¢308-000
900478-0090

Parts List

RECEPTACLE VERTICAL MOUNT 28 POSITION
RECEPTACLE VERTICAL MOUNT 10 POSITION
NOT USED

HEADER 2PIN ASSY. SINGLE ROOW

NOT USED

HEADER 3PIN ASSY, SINGLE ROW

RELAY PCB MOUNT SPDT 2VDC

CRYSTAL 32.768KHZ MX-30 CASE

JUMPER 2 CIRCUIT

WIRE KYNAR 30AWG YEL
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Modem Board

Fig. 4-3 — Modem Board
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4.10 PWA Modem Board A8 Parts List

LD O =1 SO W LS S

bk
L1 N —O

[ v
— o

Revision Level: 08
Note: This parts list is to be used for those Modem Boards
Revision 05 to 08.
Item Reference Part Number Description
UL 900083-000 IC MK5089 INTERGATED TONE DIALER
U2 900089-000 IC TMS99532 300 BPS FSK MODEM
U3.U4 200079-000 1IC MC3403 QUAD DIFF INPUT OP AMP
Us 900081-000 IC MC14066 QUAD ANALOG MULTIPLEXER
us 900824-000 SEMI 4N26 ISOLATOR OPTO COUPLER
U7 900177-000 SEMI 4N36 ISOLATOR OPTO COUPLER
Us 900824-000 SEMI 4N26 ISOLATOR OPTO COUPLER
U9 900077000 IC LM358 DUAL DIFF INPUT OP AMP
D1.D2 900161-000 SEMI 1N4004 GPRECT
D3 900858-000 SEMI 1N4761 ZENER 75V 1W
D4-D7 900161-000 SEMI 1N4004 GP RECT
D8 900178-000 SEMI 1N5236B DIODE ZENER 7.5V 12W
D9.D10 900865-000 SEMI TIL38 DIODE P-N
Qt S00080-000 IC MC79L05ACP VOLTAGE REG -5V [
Q2 500172-001 SEMI 2N222A TRANSISTOR .
Q3 960180-000 SEMI MPS-A14 DARLINGTON NPN TRANSISTOR
Q4 300176-000 SEMI MJE340 POWER TRANSISTOR 300V 20W
W1 9060910-000 VARISTOR 250V RMS 200V DC
R2 3001%0-000 RES CARBON FILM 5% 1/4W 10 OHMS
R3.R4 S i NOT USED
R5 300180-000 RES CARBON FILM 5% 1/14W 10 OHMS
R6 900190-018 RES CARBON FILM 5% 1/4W 10K OHMS
R7 L NOT USED
R8 500190-021 RES CARBON FILM 5% 1/4W 47K OHMS
R9 900190-018 RES CARBON FILM 5% 1/4W 10K OHMS
R10 B R NOTUSED
R11 200190-040 RES CARBON FILM 5% 1/4W 10M OHMS
R12 300190033 RES CARBON FILM 5% 1/4W 16K OHMS
R13R14  900891-000 RES CARBON FILM 5% 1/2W 0 QHMS
R15 900190-044 RES CARBON FILM 5% 1/4W 56K OHMS
R16 900190-014 RES CARBON FILM 5% 1/4W 910 OHMS
R17 900190-021 RES CARBON FILM 5% 1/4W 47K OHMS
R18 300190-054 RES CARBON FILM 5% 1/4W 27K OHMS
R12 200190-021 RES CARBON FILM 5% 14W 47K OHMS
R20 900190-024 RES CARBON FILM 5% 1/4W 200K OHMS
R21 900190018 RES CARBON FILM 5% 1/4W 10K OHMS
R22 900190-020 RES CARBON FILM 5% 14W 15K OHMS
R23 900190-018 RES CARBON FILM 5% 14W 10K OHMS
R24 900189-000 RES METAL FILM 2% 1/4W 39K OHMS
R25 200189-001 RESMETAL FILM 2% 1-4W 47K OHMS
R26 900190-035 RES CARBON FILM 5% L4W 18K OHMS
R27 200190-036 RES CARBON FILM 5% 114W 20KK OHMS
R28 NOT USED

Parts List

|
4.35 i
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44
45
46
47
48
49
30
51
52
53
54
55
36
37
53
39
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
43
84
85
86
87
88
89
90
91
92
93

4-36

R29

R30

R31
R32-R34
R35

R36

R37
R38,R39
R40

R41

R42

R43

R44

R45

R46

Ra7

R48

R49

R50

R51

R52
R53,R54
R55
R56,R57
R58

R59

R60

R61

R62

R63

R64

Cl

c2

C3
C4.C5
C6,C7
C8

Ca
C10,C11
C12
C13,C14
C15
C16,C17
C18
C19-C23
C24,C25
C26

Cc27

C28

C29

900190-017
900190-044
900190-024
900150-618
900190-053
900190-044
ks b

900190-018
900190-044
900150-017
900190-052
900190-023
900190-018
900819-000
900190-021
900190-044
900190-045
900190-04

900180-018
500195-000
500184-005
900190-018
skt Sk

900190-018
900190-001
900190-025
900191-000
900150-000
900150-012

-900190-041

900221-000
900224-002
B E T

900225-002
900221-000
900224-002
900224-004
Bt

900225-007
900221-000
900224-004
900221-000
900224-004
900221-000
900225-002
wddkkkg Rk

900224-004
900221-000
900220-002

Parts List

RES CARBON FILM 5% 1/4W 8.2K OHMS
RES CARBON FILM 5% 1/4W 56K OHMS
RES CARBON FILM 5% 1/4W 200K OHMS
RES CARBON FILM 5% 1/4W 10K OHMS
RES CARBON FILM 5% 114W 24K OHMS
RES CARBON FILM 5% 14W 56K OHMS
NOT USED

RES CARBON FILM 5% 1/4W 10K OHMS
RES CARBON FILM 5% 1/4W 56K OHMS
RES CARBON FILM 5% 1/4W 8.2K OHMS
RES CARBON FILM 5% 1:4W 300K OHMS
RES CARBON FILM 5% 14W 160K OHMS
RES CARBON FILM 3% 1/4W 10K OHMS
RES CARBON FILM 5% 1:4W 0 OHMS
RES CARBON FILM 5% 1 4W 47K OHMS
RES CARBON FILM 5% 1.4W 36K OHMS
RES CARBON FILM 5% 1.4W 52K OHMS
RES CARBON FILM 5% 1:4W 150K OHMS
NOT USED

RES CARBON FILM 5% 1/14W 10K OHMS
RES VARIABLE 10% 1/2W 2K OHMS

RES FIXED COMP 5% 1/2W 300K OHMS
RES CARBON FILM 5% 1/4W 10K OHMS
NOT USED

RES CARBON FILM 5% 1/4W 10K QHMS
RES CARBON FILM 5% 1/4W 620 OHMS
RES CARBON FILM 5% 1/4W 2M OHMS
RES CARBON FILM 5% 1/4W 470 OHMS
RES CARBON FILM 3% 1/4W 10 OHMS
RES CARRBON FILM 5% 1/4W 510 OHMS
RES CARBON FILM 5% 14W 120K OHMS
CAP CERAMIC +80:-20% 50V 0.1uF

CAP CERAMIC 10% 0.22uF

NOT USED

CAP CERAMIC 10% 100V 22PF

CAP CERAMIC +80/-20% 50V 0.1uF

CAP CERAMIC 10% 50V 0.22uF

CAP CERAMIC 10% 50V 820PF

NOT USED

CAP CERAMIC 10% 100V 0.047uF

CAP CERAMIC +80/-20% 50V 0.1uF

CAP CERAMIC 10% 50V 820PF

CAP CERAMIC +80/-20% 50V 0.1uF

CAP CERAMIC 10% 50V 820PF

CAP CERAMIC +80/-20% 50V 0.1uF

CAP CERAMIC 10% 100V 22PF

NOT USED

CAP CERAMIC 10% 50V 820PF

CAP CERAMIC +80/-20% 50V 0.1uF

CAP METAL FILM 10 250V 0.47uF
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94
95
96
97
98
99
100
101
i02
103
104
105
106
107

C20.C31
Cc32
C33
C34
C35
C36
C37
J1
J2
Tl
Y1
K1

900220-001
900221-000
900224-005
900215-001
900221-000
900213-000
900213-002
900462-000
900461-000
520004-000
900279-000
900855-000
900492-000
900874-000

Parts List

CAP METAL FILM 10% 250V 0.1uF

CAP CERAMIC + 80/-20% 50V 0.1uF

CAP CERAMIC 10% 50V 3300PF

CAP TANTALUM 10% 35V 4.7ufF

CAP CERAMIC +80/-20% 50V 0.1uF

CAP TANTALUM 10% 6.3V 4.7uF
CAPTANTALUM 10% 6.3V 33uF

HEADER ASSY UNSHROUDED 28 POSITION
HEADER ASSY UNSHROUDED 10 POSITION
TRANSFORMER 600600 OHMS RM5 CORE AUDIO
CRYSTAL 4.032MHZ PRL RES H3WiHC18 L)
RELAY PCB MOUNT DPDT 3VDC

WIRE SOLID BUS 24AWG

BUMPER MOULDED

4-37
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4.11 CRT Parts List

Item Reference PartNumber Description and Phillips Part Number

1 900990-000 CRTTUBE

2 900991-000 CRT MONITOR BOARD

3 R27 900992-000 RES VARIABLE 20% 0.2W 10K OHMS
{2122 377 00012)

4 R30 900191-004 RES CARBON FILM 5% 1/2W 3.9K OHMS

5 R37 900120-018 RES CARBON FILM 5% 1/4W 10K OHMS

6 R46 90:0992-000 RES VARIABLE 204 0.2W 10K OHMS
12122 377 00012) '

7 R49 300992-001 RES VARIABLE 20% 0.2W 470 OHMS3

© (2122377 00025+

8 R&3 200992-000 RES VARIABLE 20% 0.2W 10K OHMS
12122377 00012

9 R94.R95  900993-000 RES VARIABLE 30%.0.2W 2M2 OHMS
12122 377 00026)

10 R110 900993-001 RES VARIABLE 30% 0.2W 22K OHMS
12122 377 00022}

11 CR85 900994-000 DIODE 1N914

12 F1 900995-630 PICO FUSE, SUBMINIATURE 2.5A

13 L5t 900996-000 HORIZONTAL LINEARITY COIL ADJUS’I‘ABLh
5107 140 00451) -

14 L52 900997-000 HORIZONTAL WIDTH COIL 15107 140 00151

15 Q56 900298-000 BU407 9332 883 00682)
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Parts List

4.12 Disk Drive Parts List

[tem Reference Part Number Description

14 90088G-000
2 300887-000
3 900881-000
4 900879-600
5 900886-000
6 900884-000
7 200878-000
8 900877-000
9 901000-000
10 900883-000
11 900876-000
12 900999-000
13 900879-000
14 900884-000
15 900982-000
16 900882-000
17 L1 900983-000
18 L2,L3 900983-001
13 L4,L5 900983-002
20 L6-1.8 900983-003
21 8B 900984-000
22 7D 900985-000
23 21 900986-000
24 72 900987-000
25 23 900988-000

26 VR1,VR2  900989-000

EJECTOR

EJECTOR SPRING

FRONT BEZEL/CLUTCH ASSY

LED, WRITE CONTROL

LOAD ARM/MEDIA GUIDE ASSY
PHOTOTRANSISTOR, WRITE CONTROL
PRINTED CIRCUIT CARD. CONTROL
PRINTED CIRCUIT CARD. JAPAN SERVO
TRACK 00 OPTO SWITCH

BAND ASSY

HEAD CARRIAGE ASSY

SPRING, COMPRESSION CLUTCH
LED INDEX

PHOTOTRANSISTOR, INDEX
SPRING.STEPPER MOTOR ADJUST
STEP MOTOR ASSY

CHOKE 33uH

CHOKE 82uH

CHOKE 330uH

CHOKE 150uH

IC 1CL7660

IC DG211

IC HAl11714

ICHA11715

IC uPC1043C

DIODE. ZENER RD2.2EC

4-19
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5.1 System Board

General

The System Board contains the Keyboard Interface, the
System Clock, CPU (and co-processor if installed), Priority
Interupt Controller (PIC), I/0 Wait State Generator, Bus
Arbiter and Bus Controller, Floppy Disk Controller and
associated Read/Write and Drive Control Circuits, Address
Demultiplexer, Buffers, Parity Generator and Checker, BIOS
EPROM, and the Dynamic RAM with Memory Addressing as
well as Timer and Speaker Circuits.

NOTE : These circuit descriptions refer to REV 06 system
boards (REV 04 Hyperions).
: A (/} in front of a signal indicates the signal is active
low.

Keyboard Interface

The Keyboard sends serial data LSB first at the rate of 300
baud. The data is inverted (U89-2), to obtain an active high
start bit, and shifted inte shift register (1J96), on the eighth
rising edge the high appears at U96-12. The ninth rising edge
clocks the high from U96-12 to flip-flop U29, its high output (5)
inhibits the shift register and sends an interrupt request to the
PIC (U43-19). The low output puils the KBCLK line low and
the keyboard stops sending. Once the processor reads the
character stored in the shift register, it initiates, via PAL
U23-16, a write operation to the keyboard port. if DB7 (U96-4)
is low, it is clocked into U28-2 by /WRTKBREG. The low
appears at pin 5, enabling U30, causing U54-1 to go low
resulting in a /KBRST. The keyboard reset is cleared by
writing 80H to the keyboard port. .

System Clock

The System Clock generation is performed by a clock generator
chip {U83) driven by a 14.318 Mhz crystal which is divided by
three in the clock generator to provide a 4.77Mhz clock rate
with a 33% duty cycle. The clock generator is configured to use
asynchronous ready inputs (U83-15 tied low).

e A s i 8 s aw



5.0 Technical Reference

5.1 System Board Circuit Description
5.2 Display and I/0 Board Circuit Description
5.3 Modem Board Circuit Description

5-1

-



Maintenance Manual Technical Reference

On Power up, a /RES signal is applied to the clock generator
{U83-11), resulting in a RESET signal (83-10}. This reset
signal is applied directly to the processor. It is also inverted
and RESET and /RESET are used throughout the System to
set, reset and preset various devices.

RDY1 (U83-4), (derived from /WAIT U86-6 and [OCRDY
U5-5) and /AEN (U83-3) (derived from /IORDY U45-3) are
sampled by the clock generator. If RDY1 goes low or /AEN
goes high, READY (U83-5) goes low on the next negative going
clock pulse, signalling the processor that an unready condition
exists. The READY signal lasts for at least one MCLK cycle.

Processor

54

The CPU (U41) is an Intei 8088 configured for maximum mode
{pin 33 tied low). In this configuration the CPU supplies status
data on three lines, /S0 to /S2, rather than supplying fully
decoded control lines. In this way a coprocessor (U42), which
can share the Bus Controller and certain I/O lines, may be
added to increase the system mathematical capabilities. The
Bus Controller (U18) interprets the condition of the status
lines (which are active low) and generates the appropriate
command and control signals.

Status Line Control Signal
S0 S1 S2

0 0 0 INTERRUPT ACKNOWLEDGE

0 0 1 READ I/O PORT

0 1 0 WRITE /O PORT

0 1 1 HALT

1 0 0 CODE ACCESS (INSTRUCTION FETCH)
1 0 1 READ MEMORY

1 1. 0 WRITE MEMORY

1 1 1 PASSIVE; NO BUSCYCLE

Three tri-state latches U19, U20, and U2l demultiplex the
address bus. Address information is latched in on the low going
edge of ALE (U18-5). The latches go to the tri-state condition
(OFF) only when /AEN (U87-8) is high during a DMA
transfer.

—
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When both processors are installed, local bus arbitration uses a
request/grant protocal. The co-processor initiates a request by
sending /RQ/GTO (U42-31) to the processor. On a passive cycle
the processor will respond with a /RQ/GTO (U41-31) indicat-
ing that it will enter a “held acknowledge” state at the end of
the next clock cycle, thus giving the co-processor control of the
bus. When the co-processor has finished its task, it sends an
/RQ/GTO to the processor which indicates the “hold request” is
about to end. The processor may then take control of the bus at
the next clock cycle.

Reset Circuit

On power up, the system reset circuit provides an initialization
signal to the System Board.

While the +35v is building up to approximately 4.6v, zener
diode D4, is non-conducting and the voltage drop across R32 is
insufficient to forward bias Q4, thus the collector of Q4 and
base of Q3 are at VCC. This causes @3 to conduct heavily,
- keeping its collector voltage at about 0.2v. Capacitor C65 is
effectively short circuited.

When the +5v supply exceeds the D4 breakdown point, Q4 is
biased ON and its collector voltage drops to about 0.2V, cutting
off Q3. '

The collector of Q3 goes to VCC and capacitor C85 starts to
charge at an exponential rate set by R28. The signal /RES
stays below 1.5v for 7T0us after VCC rises to 4.5v.

Priority Interrupt Controller

The 8088 CPU supports nine interrupt vectors. One, NMI, is
nonmaskable for signalling parity errors or CRT interrupts
(for vertical retrace). The other eight are programmable using
the Priority Interrupt Controller (PIC) U43. Its registers may
be written to or read from the CPU.

On a write operation, the CPU causes the assertion of /IOWC
on UU43-2 and /CSPIC on U43-1. The CPU then outputs the
data to the local bus and the PIC accepts it.

When the PIC detects an active input (IR0-IR7) from a device

indicating a request for service, the PIC sends an INT (U43-17)
to the CPU. The CPU places /S0-S2 to the interrupt

5-5
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acknowledge state (000), causing the Bus Controller (U18) to
send an /INTA to the PIC, which generates a /SP/EN (U43-16)
to disable the data buffer U66. The PIC then sends the
interrupt information to the CPU on data bus ADO-7.

When the transfer is complete /INTA and /SP/EN are released

and the data buffer is re-enabled.

Wait State Generator

The Wait State Generator is used to allow the Hyperion
processor(s) to handle slow peripherals. It is reset on power-up.
Both the CPU and Direct Memory Access Controller (U47)
generate a wait state for all I/O activities.

Two wait states are used on all CPU initiated /O accesses, and
one wait state is asserted on all DMAC accesses. Wait states
are also generated by the Display and I/O Beard for all
accesses to either the CRT memory or expansion bus peripher-
al initiated wait states.

CPU Wait States

When either /IORC (U18-13) or /IOWC (18-12) go low, a
positive going edge at U44-8 clocks U45 producing IORDY.
IORDY is synchronized by the Clock Generator US83-3.
Because IORDY is high, /RDY (U83-5) is sent to the processors
on the next negative clock edge. When the MCLK edge rises,
the high at U45-9 is clocked into U67-12 and U67-8 goes low,
clearing U45. On the next negative going clock edge, RDY is
sent to the processors and normal operation resumes.

DMA Wait States

Wait states extend the memory read and write pulses from the
DMAC (U47). The DMAC may be programmed for normal
write or- extended write. The normal write is selected by,
having /IOWC (U18-12) active 1 DMA clock period after’
/MEMR {(U18-7) goes active. The extended write feature is
selected by having /MEMR (U18-7) and /IOWC (U18-12)
active at the same time.
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When either /IORC (U18-13) or /IOWC (U18-12) are low,
U45-8 goes low. This is asserted as a *not ready” condition at
U47-6. On the next rising MCLK edge, UG7-8 goes low,
clearing U45 and U45-8 goes high. On the following rising
clock edge UJ67-8 goes high, asserting a ready condition at the
DMAC (U47-8).

However, if data transfers are occurring to or from DMA
Channel 0 (DREQ 0}, {DACKO0 (U47-25} is inverted in U87 and
asserted as a READY at the DMAC thus inhibiting the wait
state.

Memory and Device Decoders

Three programmable array logic (PAL) devices decode the
Memory, Support and peripheral device addresses.

PAL Interpret Generate

22 Address lines BA15 Memory chip device
to BA19, '/MEMR and selects and control
/MEMW. signals

U23 and Address lines BA3 1/0 device chip

U24 to BA9, /IORC, /IOWC  selects
and AEN.

Table 1: Address Decoder Functions

Device Address range for Address range for
up to Revd machine Rev5 machine

DMA Controller 0-F 0-F
DMA Page Register 10-17 80-83
PIC 18-1F 20-3F
Interval Timer 20-27 40-5F
FDC 28-2F Co-C7
Control Register 30-37 C8-CF
Keyboard Port 38-3F E0-EF
Status Register 40-47 61
Volume Control Reg 48-4F 61
Serial 1/0 Port 100-10F 100-10F
Parallel 1/O Port 140-14F 140-14F
Parallel Printer Port 150-15F 378-37F
CRT Controller 180-1FF 180-1FF

5-7
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Table 2: I/0 Map

Device Address Range
R/W Memory 00000-3FFFF
Reserved 40000-7FFFF
CRT Mode Memory AO000-AFFFF
CRT Memory BOOQO-BFFFF

Boot EPROM F8000-FFFFF

Table 3: Memory Map

EPROM

The EPROM (U48) installed is a 2764-3. When stable address
information is on the system address bus, the CPU requests a
Memory Read (/S0 — /S2 = 101) to the Bus Controller which
outputs /MEMR to PAL U22-8 causing U22-18 to go low
placing an active low on U48-20 (/CS) and U48-22 (/OE) and
the EPROM outputs its data to the CPU. The cycle is
terminated when /MEMR goes high.

System Bus Arbiter

5-8

The Systemn Bus Arbiter allocates use of the system bus to the
CPU and the DMAC. If the DMAC requires the bus to carry
out a requested transfer, HRQ is output at U47-10. Acknow-
ledgement of the request is denied if:

— The CPU has initiated a bus cycle (either 30, 1, 2 low).
— An interrupt acknowledge is in progress (S0-2 low}.
— A locked instruction is in progress (LOCK low).

If all of NAND U865 inputs are high, U65-8 is low. The Phase
Generator (U85) samples U65-8 on the rising edge of MCLK
(U85-9). On the next rising edge of MCLK, U67-5 goes high
indicating to the DMAC that its request for mastery of the bus
has been acknowledged. The low at U67-6 holds the flip-flop in
RESET for the duration of the transfer.

The high at U67-5 is also applied to U85-5 and on the next
rising clock edge, U85-6 goes low, sending /WAIT to indicate a
“not ready” condition to the CPU and /AEN to disable the CPU




Maintenance Manual Technical Reference

address demultiplexers (U189, 20, and 21 and /AEN to the Bus
Controller (U18) causing its IO Command lines to go to
tri-state condition. In the next time, U85-10 goes high on the
rising edge of MCLK. If either U85-7 or U85-10 are high,
U92-4 is low, enabling the DMA Page Register U49 and the
address bus. The DMAC is the bus master and will control the
bus until the transfer is completed, at which time U47-10 goes
low (HRQ is released) clearing U67-5. HOLDA (U47-7) is
released and U85-7 going low forces U92-4 high disabling the
DMA page register and the DMA address buffer.

The low at U85-7 appears at U85-10 on the next rising MCLK
edge. U85-6 and U85-11 are ANDed (U86} producing AEN and
/AEN, enabling the Bus Controller I/O command and control
lines. The CPU address demuxers are also enabled.

U85-14 goes high forcing /WAIT 1U86-6) high, thereby
releasing “not ready” condition at the Clock Generator U83-3.
This results in a READY signal to the CPU and the CPU now
becomes the Bus Master,

Direct Memory Access

The DMAC (U47) operates in either the slave or master mode.
In slave mode the DMAC has no active requests pending but
may be programmed by the CPU.

If an active request is received at DREQQ-3 of an enabled
channel, DMAC will send an “hold request” (U47-10), and
control of the system bus will be transfered as detailed under
System Bus Arbiter. While HOLDA is. high at U47-7, the
DMAC places DBO-T onto the data bus. The information is
latched into address buffer U69 by ADSTB (U47-8). Both U9
and the Page Register (1J49) are enabled by the low at 1J92-4
and data is transfered from the I/O device to memory (/IORC
and /MEMW active at the same time) or from memory to the
170 device (/IOWC and /MEMR both active).

Termination of the DMA cycle occurs when the DMAC releases
the hold request (HRQ goes low) and the CPU regains bus
control as detailed under System Bus Arbiter.

The DMAC requires a 50%: clock cycle. This is achieved hy
ORing MCLK which is 33% with the output of Flip-Flop U45-5.
The data input (U45-2) is MCLK and is clocked by OSC. The
output when ORed with MCLK produces a 50% clock to drive
the DMAC.

-9
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DMA Page Register

The DMA Page Register (U49) is a 4 bit by 4 page register file
which expands the DMAC address word to 20 bits. It is a
non-incrementing register, therefore transfer across a 64K
byte boundry are not possible.

Page selection is achieved by decoding the state of /DACK2
(U47-14) and /DACKS3 (U47-15).

Active Page
Request DACK2 DACK3 Selected
1 1 1 3
2 0 1 1
3 1 ] 2

Page 0 is never accessed because /DACK2 and /DACK 3 are
never active low simultaneously. The contents of the page
selected form the four most significant bits (MSB) of the
address during DMA transfer.

Dynamic Random Access Memory

The System Board contains 256K of dynamic random access
memory (DRAM), consisting of 64K by 1 memory devices
organized as a 256K by 9 array. Address multiplexing, refresh
address counting and RAS/CAS generation are performed by
the Dynamic Memory Controller (DMC) (U55).

Addressing

5-10

The bus master initiates a memory access cycle when 1U22-1
(BA19) and U22-2 {BA18) and either /MEMR (U22-8) or
/MEMW (U22-9) are low. This causes U22-17 to output
/RAMENB and the DMC uses the address information on
address lines BAO-17 to select the memory location. Row
addresses are multiplexed from BAQ-7, while column addres-
ses are multiplexed from BA8-15. RAS (range) decoding is
derived from BA16 & BA17 as shown.
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BA16 BA17 RAS  Address Range (HEX)
0 0 0 00000 to OFFFF
1 0 1 10000 to 1FFFF
0 1 2 20000 to 2FFFF
1 1 3 30000 to 3FFFF

DRAM Write

If the memory access cycle was initiated by an active /MEMW,
the write strobe generator (U31) and data buffer U97 are
enabled. The next negative going MCLK edge causes a /WE at
U31-9. The negative going edge of /WE latches data into the
selected byte of memory.

When the write is completed, the CPU releases /MEMW, the
write strobe generator is toggled to preset and the data buffer
is tri-stated. The write cycle is terminated by the release of
/RAS and /CAS.

DRAM Read

If the memory access cycle was initiated by an active /MEMR,
the DRAM data buffer (U98) is enabled and when the address
selection is completed /CAS is asserted, the selected memory
output drivers transmit the information onto the data bus.

At the completion of the transfer /MEMR goes high, disabling

the data buffer U98. /RAS and /CAS are released te disable the
memory output drivers.

Parity Generation and Checking

Each DRAM write operation requires parity generation and
during each DRAM read operation, parity is checked.

The parity generator/checker (U95), is wired for even mark
parity. It is cleared on power up and reset. When /MEMW is
asserted it causes a low at U54-8, and U95-4. The data on the
bus is sampled and if there are an odd number of "1"s a 1 1s
asserted at U95-5. If there are an even number of "17s a 0 is
asserted. As /WE (U31-9) goes low this parity bit is latched
into memory as the MSB of the data being transfered.

5-11
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During a read cycle, the data is sampled by U95 and if there
are an even number of “1”s normal operation continues. [f
there are an odd number of "17s, U95-5 goes high, and when
JCSRAM and /MEMR are released at the end of the read cycle,
129-9 goes high sending a Non-Maskable Interrupt (NMD to
the CPU. The status of U29-9 can be read under software
control by sampling U30-8, and a parity error cleared under
software control by U54-11.

Refresh

Refresh is required to ensure that information stored in RAM
is not lost or changed due to “leakage”. In the Hyperion,refresh
is arranged so that either 128 row or 256 row DRAM devices
may be used.

The refresh timer U94 generates a rising edge at U94-10 every
l4usec causing U31-6 to go high. This initiates a request for
DMA transfer via DMAC Channel 0. Once the DMAC becomes
the bus master /DACKO is asserted, resetting U31. /RFSH
(U55-25) and /RASI (U55-3) are low, muitiplexing the refresh
counter onto the DRAM address bus (U55-00 to 07) and
RASO0-3 strobe the refresh counter address into the four banks
of memory. At the end of the refresh cycle /DACKO, /RFSH and
/RASI are released. The rising edge of /RFSH increments the
refresh counter by one in preparation for the next cycle.

During refresh cycles U55-6 (/CAS) is held high, and the data
buffers U97 and U98 and the parity generator/checker U95 are
inhibited.

Floppy Disk Controller

The Floppy Disk Controller (FDC) (U50) provides an interface
between the CPU and the Disk Drives. The Hyperion can
support two floppy drives.

Drive Control Interface

The drive control interface at the output of the FDC is a
multiplexed active high. The disk drive requires a demulti-
plexed active low. Demultiplexing is performed by the output
of U50-39 (RW/SEEK). Drive selection is made by U8-4 and
U8-12, based on the contents of the status register (U93).
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During a diskette read or write cycle, U50-39 goes low
ensuring STEP (53-11) and FAULT (U50-33) are inactive. In
addition, U50-34 is low, disabling Write Protect (WP} unless
WRITE PROTECT is high at U7-12 which will be asserted by
U46-3 to U50-34.

In the seek mode, U50-39 goes high, WRITE PROTECT will
appear at U50-34 and if TRK00O is low, a fault signal will
appear at U50-33. If U50-37 is also high, STEP appears at
J1-20.

FDC Write

Data to be written to the disk drive is converted from parallel
to serial format. Precompensation of 125nsec limits the degree
of bit shilft.

The FDC base clock frequency of 8Mhz is generated by U27
and appears divided by 2 at U70-6. The 4Mhz signal
increments the write clock generator (U71) until a count of
OFH is reached, at which time the carry out at U71-15 goes
high, resetting the generator to its preprogrammed 08H start
point and counting continues. The carry out is propogated via
U70-12 (to ensure that no switching errors occur) to the FDC
WR CLK {U50-21). The signals WRDATA (U50-30), PSO
{U50-32) and PSE (U50-31) are synchronous with U50-21.

Precompensation Logic

During the time that WRDATA is low, U52-9 (ST/LD) is high.
On the rising edge of the 8Mhz clock, data is loaded into U52-4,
5, 6, 7. When WRDATA goes high, the data is shifted through
U52. As a low appears at U52-11, U51 is cleared, U51-6 goes
low and WRITE DATA is asserted at U26-6. On the following
8Mhz rising edge, clocking of U51 is inhibited, (U51-4 is low),
but U52-11 goes high. U51-6 continues to inhibit U26. The
next rising clock edge clocks a high out U51-6, releasing
U26-6.

FDC Host Interface

The host interface is configured to allow either a DMA mode of
operation or host direct access to the FDC.
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The DMA mode may occur when:

1) The FDC requires data from the host memory during a
diskette write operation.

2) The FDC requires to store data in the host memory during a
diskette read operation.

A DMA transfer is initiated by the FDC asserting DRQ at
U50-14, and following a 2usec delay, caused by DRQ propaga-
tion through (U72), DREQ1 appears at U72-15 and at the
DMAC (U47-18). The DMAC (U47) generates a request for bus
mastery. When it becomes bus master the DMAC transmits
/DACKI1 clearing the request at U72-15.

The host performs direct access to the FDC when it is required
that the FDC perform a specific command or when status
information is to be read.

Host to FDC

To complete a transfer of information from host memory to the
FDC, the DMAC sends /DACK]1 to U72 clearing the request,
then /MEMR (U47-3) and /IOWC (U47-2) are asserted. The
data at the output of read buffer (U98) is valid (for 294nsec
max), and it is latched into the FDC on the rising edge of
/IOWC, thus ending the memory to FDC cycle. The DMAC
releases HRQ and control of the bus is passed back to the CPU.
This process continues until the byte count of the DMAC
reaches 0. /EOP (U47-36) goes low causing TC (U87-10) to be
propagated via U26-11 to the FDC at U50-16.

FDC To Host

To complete a transfer from FDC to host memory, the DMAC
sends /DACK1 to U72 clearing the request, then /MEMW
(U74-4Y and /IORC (U47-1) are asserted. The data at the
output of the FDC (D0-D7) is strobed into memory on the
negative going edge of /CAS. The DMAC releases HRQ
{U47-10) and control of the bus is passed back to the CPU. The
process continues until the byte count of the DMAC reaches 0,
/EOP (U47-36) going low causes TC to be propagated via
U26-11 to the FDC at U50-186. :




Maintenance Manual Technical Reference

Timer

The 8253A-5 programmable timer (U94) provides:

OUTPUT 0 DRAM refresh timing with a rising edge
every l4usec.

OUTPUT 1 Generates baud rate frequencies for the S1IO
on the Display and I/O board.

QUTPUT 2 MODE 1: Generates tones for the speaker.
MODE 2: Generates timed interrupts to the
CPU.

Control Register

The Control Register is a 4 bit write only register, (U93).

BIT O 0 = Deselects drive A
1 = Selects drive A
BIT 1 0 =Deselects drive B
1 = Selects drive B
BIT 2 0 = Inhibits parity
1 = Select parity
BIT 3 0 = Reset FDC

1 = Enable FDC
Status Register

The Status Register is a 5 bit read only memory. It consists of
88, and 1/4 of U30.

BIT O 0 = Drive A selected
(1J88-11) 1 = Drive A deselected
BIT 1 0 = Drive B selected
(U88-8) 1 = Drive B deselected
BITS 2,3,4 NOT USED

BIT 5 RESERVED

(UBB-3)
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BIT 6 RESERVED
(U88-6)
BIT 7 0 = No parity error

i

(U30-8) 1 = Parity error occured

Volume Control Register

The volume control register is a one bit write only register.

BIT O 0
1

speaker enabled
speaker disabled

The volume control register is a two bit write only register
used to control the speaker output.

BIT 0 0 = Disables gate input of timer 2
1 = Enables gate input of timer 2

BIT 1 0 = Disables speaker data output
1=E

nables speaker data output

3-16
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5.2 Display and I/O Board

The Display and I/0 Board contains the CRT control logic,
Parallel Printer Port, Serial Port, Parallel I/0O Expansion Port,
Real Time Clock, and Connections to the optional Modem
Board.

Note: : These circuit descriptions refer to REV 04 Display and
I/0 Boards (REV 04 Hyperions.)
T Al)) in front of a signal indicates the signal is active
low.

CRT Control Logic

The CRT Control Logic is based around the CRT9007 L3I
Controller chip. This chip accesses information in the CRT
memory, provides timing signals for the generation of dot-
mafirix characters, synchronizes the CRT monitor raster and is
capable of interupting the CPU. The Video dispiay circuitry
consists of an LSI CRT controller chip (CRT9007} (U75), 20K
bytes (10K words) of 2K x 8 CMOS static Ram (character or
graphics memory), (U26, U27, U39-U42, U55-U58), EPROM
character generator (U3}, Attributes circuitry, and Low and
High resolution graphics circuitry.

The CRT9007 accesses 16 bits of memory data either as
character/attributes information or graphics video. The char-
acter/attributes information is passed to the attributes logic
and the attributes controller (U21), as well as the character
generator (U3). The character generator produces dot level
video which is modified and serialized by the attributes
controller. The graphics information is serialized into two
parallel bit streams for low resolution graphics or multipiexed
into a single bit stream for high resolution graphics.

The ecircuit can be programmed to operate in one of several
modes

1) 40 by 25 character alphanumeric:
The screen contains a page of alphanumeric characters
arranged in 25 rows of 40 characters.

2} 80 by 25 character alphanumeric:
The screen contains a page of alphanumeric characters
arranged in 25 rows of 80 characters.
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3) 320 by 250 pixel graphics:
Each pair of bits in memory {0 and 1,2 and 3,4 and 5, 6 and
7) is displayed on the screen as one picture element. The
screen contains 320 pixels per scan line and has a total of
250 scan lines per raster.
Each pixel can have one of four states:

0,0 = black
0,1 = dark grey
1,0 = light grey
1,1 = white

4) 640 by 250 pixel graphics:
Each bit in memory appears as a pixel, which can only be
on or off. There are no grey states available.

5) 320 by 200 graphics:
Uses only 200 raster lines and 16k of memory.

6) 640 by 200 graphics:
Uses only 200 raster lines and 16k of memory.

7) Row Table Mode

In each of the above modes the memory is accessed by the
CRT2007 sequentially, i.e. the data appears from the |
lowest address to the highest on the page. In Row Table
Mode the memory is accessed during non-display intervals

in order to fetch the address of the next row of characters to

be displayed. The address of each of 25 displayable rows is
contained in a table which can modified by editing the
table.

The end result of the CRT control logic is a set of signals:
Vertical Sync, Horizontal Syne, Video Out and Composite
Video Out. The syne signals are produced by the CRT9007 and
along with the video output are used to drive the CRT monitor
board. The composite video signal is a combination of those
signals and appears at an RCA-type phono socket.

Timing Generation

DOTCLK

The functions of the display circuitry are all synchronized to
the CRT raster timing which is derived from the Master Clock
12.4656MHZ (U12). This signal is divided down to 6.2328MHZ
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by U28. U28-8 is fed to multiplexer U13-3 & 4 and the 12MHZ
signal is fed to U13-5 & 6. The output UJ13-7 is switchable from
6 to 12 MHZ by the B select (U13-2), (Control Bit 4), and is
called DOTCLK. In the 80 character mode, and high resolution
graphics, 12MHZ DOTCLK is used, for all other modes,
including low resolution graphics, 6MHZ DOTCLK is used.

Phase Generator

DOTCLK clocks the phase generator (U62-11), an 8 bit SIPO
type shift register. The first 7 outputs are wired into U65. Its
output, pin 8, feeds the serial input of the shift register
(U62-2). The input is high until all 7 bits are shifted in, U65-8
goes low and is shifted into the register. The outputs of the
register (BDC1-8) are fed through 33 ohm resistors, and are
called DC1-8. The period of each is the same as the character
clock or one eighth of DOTCLK.

/VIDCYC

The two types of memory cycle (CRT 9007 and CPU) may both
take place within one cycle of the phase generator. Each are
allowed non overlapping time slots /VIDCYC and /CPCYC.

{VIDCYC is produced at U20-5, which has a logic 0 at pin 2
clocked in by the rising edge of DC4. This stays low until the
flip-flop is set (U20-4) by DC8 (U33-1) and DOTCLK (U33-2)
being low simuitaneously.

/CPCYC

/CPCYC is produced at U20-9, which has a logic 0 at pin 12
clocked in by the rising edge of DC8. The low at pin 12 is
produced by ORing /XCRTCSI (U33-10) and the cycle enabling
signal (U33-9). This stays low until the flip-flop is set (U20-10)
by DC4 (U33-12) and DOTCLK (U33-13) being low
simultaneously.

The two sets of signals, /VIDCYC and /{CPCYC, are used to

enable the two sets of address buffers (173 and U74, U80 and
U81).
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/CCLK

The clock for the CRT9007 is produced at U8-6. It is set low in
the middle of DC8 low time from U33-3. At the trailing edge of
DC1 it is clocked high.

8088 Write Cycle Timing

[ XMEMW and /CPCYC gated through U34, cause U18-2 to be
low. This signal is clocked either by the trailing (rising) edge of
DC1, or in the middle of DC1 time, {depending on the position
of jumper E1) producing /MW at pin 5. /MW ends when the
falling edge of DC4 resets U18. The low at U18-12 is clocked in
when U9-10 goes high (middle of DC2 low time) producing
/MWE at U18-9. /MWE ends simuiltaneously with /CPCYC
when U33-11 presets U18-10 and U20-10.

CRT9007 Bus Interface

Address Bus Buffers

The CRT9007 address lines VA0-13 are buffered by U73 and
U74 before driving memory address lines (MAO-13). The
buffers are enrabled by /VIDCYC.

Row Table Buffer

Because the CRT9007 cannot write to memory there are no
data buffers required, however under Row Table Mode, it reads
memory and uses the information to point to the next row of
characters. The Controller can only read 8 bit bytes even
though it accesses a 16 bit byte, the byte used is from the even
bank of memory. CCO-7 are used in Row Table Mode and are
clocked into U44 by /VIDCYC (U44-11). The outputs of U44
{LCCO0-7) are buffered by the Row Table Buffer U47 and drive
the Controller data lines VDO0-7. U47 is enabled when
VI;)CYC (U20-6) is low, INT (J57-27) is low and CBO (U60-2)
is high.
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8088 Bus Interface

The CPU may read or write a byte of memory, if the CRT9007
is not accessing it. CPU accesses are synchronized to the
character clock. When a CPU cycle to the CRT memory starts,
“CRT IOCHRYD” line to the CPU is held inactive until the
CRT9007 is finished its cycle. This causes the CPU to enter its
“WAIT STATE” until CRT IOCHRDY is activated. Thus the
CPU cycles to the CRT memory are longer than normal
memory cycles.

Address Buffers

The external address bus signals, XBAO-14, are buffered by
UB0 and U81, the outputs corresponding to XBA1-14 drive
memory address bus lines, MAQ-13, during CPU accesses. This
bus is also driven by the CRT9007 address buffers, (U73 and
U74) but the two sets of buffers are never enabled at the same
time. U80 and U81 are enabled by /CPCYC while U73 and 74
are enabled by /VIDCYC. The output corresponding to XBAO
(U80-18) is not used. XBAO is inverted at U86-8 and used to
select between odd or even bytes of the 16-bit memory word.
The even byte is the character code and the odd byte is the
attribute associated with that character.

The lines XBAO-5 are also buffered by U79, in order to drive
the CRT9007 address lines during access to its internal
registers. The controllers address lines must be tri-stated
during such access, so the signal which enables these buffers
/XCRTCSO, also drives the /TSC input of the controller, pin 33,
causing it to tri-state its drivers.

Data Buffers

The external data bus lines, XDBO0-7, are buffered by U59
when accesses are to the CRT9007 or the control register U60
and by U43 and U46 when accesses are to memory.

US59 direction control (pin 1) is driven by AND gate U23, whose
output is low for either a memory write cycle ¢ XMEMW) or an
I/Q write cycle (/XIOWC). Data flow is from B to A for a write
cycle or from A to B the rest of the time. The device is enabled
(pin 18) by OR gate U61, which is active low for any of the four
types of cycles (XMEMW, /XIOWC, /XMEMR, / XIORC), but
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only if one of /XCRTSCO or /XCRTCS2 is active. U59 will
respond for accesses both to the CRT9007, which is 1/0
mapped, and to the control register U60, which is memory
mapped. U60 is cleared by the inverted XRESET at (U5) and is
clocked by the rising edge of its chip select, /CREGCS. Its
ouptuts, CBO-7, control the various mode settings for the
hardware.

Memory data buffers U43 (latch) and U46 (bus buffer) serve
together as a latching transceiver. In a read cycle, the latch is
clocked by /CPCYC. The data read from memory (CCO-CCT) is
latched into U43 so that the internal memory bus may be used
by the CRT9007 while the 3088 finishes the read cycle. The
latch outputs (XDBO-7) are enabled (U43-1) by the combina-
tion of /XCRTCSI and /XMEMR at OR gate U61-6. On a write
cycle the signal / MWE enables the buffer U46-1 and 19 putting
the data (XDBO-T) onto the internal memory bus (CCO-T).

CRT Memory Array

The memory consists of 20,480 bytes of static RAM, using 2K
by 8 CMOS. The 8088 can access each chip seperately but the
CRTS007 can only access two at once. Under Row Table mode
the CRT9007 can only read 8 bits so it is only allowed data
from one of the chips it is addressing.

The memory is divided into two banks, A and B. A bank
contains the odd-numbered locations (Attributes) and B bank
contains the even-numbered locations {Characters)..

Memory Address.Decoding
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Memory address bus (MA0-13) is driven by the CRT9007 or the
CPU to produce the memory addresses. MAO-10 decode the
memory addresses while MA11-13, /XCRTCSI, /XBAO,
/CPCYC, and /VIDCYC are decoded to produce /CS inputs {pin
8) for the memory array by U25 and U38. Decoding is done so
that when /CPCYC is active only one bank will be selected, but
when /VIDCYC is active both banks will be selected.

U24 is used to gate the chip select signals so that they occur

after the /MW signal. U51-1 to 6 allow the /CS signals to occur
on a /MW, /VIDCYC, or an /XMEMR cycle. U51-9 to 11 is used
to provide a OE signal to the memory array on either a
/VIDCYC or /CPCYC cycle.
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Memory Data

The A bank data bus (lines AT(-7) are connected to octal latch
U14 and the A side of U30. Data read from the A bank is
latched into U14 by the trailing (rising) edge of /VIDCYC (pin
11), the same signal latches the B bank (lines CC0-7) into U44.
The outputs of Ul4 (LAT0-7) and U44 (LCCO0-7) are used for
character generation and attributes decoding. The lines CC0-7
are also connected to the B side of U30 and to the “latching
transceiver” circuit composed of 143 and U46.

U30 is used for 8088 memory cycles, enabled at pin 19 by the
output of U61 (pin 11), when the external address bit /XBAO
and /CPCYC are active. It is used to isolate the two banks and
is only active when the 8088 is attempting to access the A
bank. The direction of U30 is controlled by /MWE,

Alphanumerics Generation

Attributes Decoding

Character code bits, LCCO-7 are presented at the inputs of
character generator U3. At the same time the attributes code
bits LAT0-7 are at the inputs to PAL U6. If CB3 is high, the
bits will pass unmodified to become FATO-7, if CB3 is low, the
bits will be modified. COL/MONO drives pin 11 and prevents
the underline attribute from being decoded when the memory
is mapped as a Monochrome adapter. When CB3 is low, FAT3
and 4 and CB3 are used by PAL U25 to activate the CHARBL
attribute input to the 8021 attribute controller U21. The three
bits, FATG, 1, 2 go directly to inputs UND {(underline), REV
{(reverse video), BLINK (character blink). FAT3, 4 go to Ul to
produce superscript and supscript attributes. FAT5 goes to
J37 to produce the intensifv attribute. FATS6, 7 go to U10 to
produce the first and second halves of the double width
character attribute. FAT6 is aiso routed to U23 to allow a
double width cursor.

Attributes Controller

The CRT8021 attributes controller. U21, samples the status of
inputs CHB, UND, REV, BLINK, scan-count inputs SL0-3,
CURSOR and RTBL, and the video data parallel inputs A0-7,
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once every character clock interval. On the basis of the
attribute inputs, the data may be modified before being shifted
out at DOTCLK frequency on the VIDEO output. The VS input
is driven at the vertical raster frequency by the VSYNC output
of CRT9007. It is internally divided to produce character and
cursor blink rates.

Superscript and Subscript Logic

FATS and 4 are clocked into Ul on the rising edge of DC1, the
outputs (5 and 9) drive the B inputs of adder U2. The adder
adds a number (0 for no action, 1 for superscript, and 14 for
subscript) to the scan count on SLO-2 from CRT9007 and DSL3
(U22-4) causing the character block to shift up by one or down
by two scan lines on the screen. The result of the addition is the
scan-count, used, as the LSB of the address to the character
generator EPROM. When CB3 is low the super and subscript
flip-flop U1 is held inactive.

Intensify Logic

FATS is given a two character delay by flip-flop U37 (clocked
by DC4) to match the delay in the 8021 input and output. The
delayed FATS5 is clocked into U49 by DC8 and will appear at
the output, pin 9, at the same time as the video output at pin 5,
which has been reclocked by DOTCLK to synchronize it.

Double Width Characters

FATS6 and 7 are connected to U10. When both are inactive, U10
passes unmodified bits 00-07 from U3 to inputs A0-7 of 8021.
When FATE is active the first four bits 00-03 are reproduced
across AQ-7, when FAT7 is active 04-07 are reproduced.

Cursor Circuitry
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Three types of cursor are available under program control, A)
invisible, B) double-width, and C) underline.

The cursor signal from the CRT9007 is ANDed (U23) with
CRB7, so CB7 can turn the cursor on or off. If CB7 is high the
cursor is QRed (U34) with the Q output of flip-flop U36, so if @
is set, the cursor will be forced active. The signal is then
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ANDed (U23), with CURTYP, (produced by ORing SL3 and
CB6). CB6 is the cursor type selection bit which can provide
either a block or underline cursor. For underline, CURTYP is
only active the same time as SL3, for block cursor, CURTYP is
permanently high. If CURTYP is high, the CURSOR signal
reaches U21 pin 27. It is also ANDed with FATS (first halfof a
double width character) to produce a signal clocked into U36
by DC7. If the cursor goes active at the first half of a double
width character, the output of U36 will go high for one
character time, forcing the cursor to be active for two character
times.

Graphics Generation

In graphics mode none of the alphanumeric circuitry is used.
Characters are looked up in a table by software and written to
the screen.

Serializers
The 16-bit memory word, LCC0-7 and LAT0-7 go to two PISO
registers. Ul5 receives the odd numbered bits and U31
receives the even bits. The serial outputs appear as bits 0 and
1,2and 3,4and 5,6 and 7.

Low Resolution Graphics

These pairs of bits are used directly in low resolution graphics
mode, to define the four grey scales possible for each pixel:

Even Odd
0 0 = Black
0 1 = Dark Grey (these are actually
1 0 = Light Grey shades of amber)
1 1 = White

These bits drive two of the inputs of the graphics mode
selection muitiplexer, U29-3 and 6. The shift registers are
clocked at DOTCLK frequency 6MHZ.
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High Resolution Graphics

The two parallel bit streams from Ul5 and U31 must be
muitiplexed into a single bit stream at twice the dot rate. The
odd and even bits enter Ul3 and are selected in turn by the
high and low states of the same clock which clocks them out of
the shift registers, (6Mhz from U28). The serialized bit stream
{U13-9) is clocked by the 12Mhz clock through U28 and fed to
both grey scale inputs of the high resolution side of U29 {inputs
2 and 5), making the video output white for on and black for
off, with no intermediate states.

Graphics Blanking

The blanking signal, CBLANK, from U75-35 is inverted by
U22-11 and NORed with DC3 (UD to drive the input of
flip-flop U36-2. U36 is clocked by the 12 MHZ clock so that
CBLANK, if active, is clocked into the flip-flop at the same
time the registers (U15 and U31) are loaded. UJ36-6 is used to
clear the registers at this time. Stray bits may appear at the
putputs of the shift registers before they are cleared, so U36-5
is fed to the enable inputs of multiplexers U13 and U29. U29
will be disabled when CB1 = 1 {low resolution mode) because
the bits go directly to U29. U13 will be disabled directly in the
High resolution mode.

Mode Selection

Several mode bits have been described, all coming from the
control register UB0.

Control BIT 0

CBO selects either the Row Table (CBG = 1) or Normal Mode
(CBO = 0).
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Control BIT 1

CB1 selects between high and low resolution graphics mode.
This bit has no relevance if CB2 = 0. The selection is done at
U289 by selecting either the A {2 and 5) or B (3 and 6) inputs to
drive the two outputs (4 and 7). The two outputs contain the
video information for the graphics mode selected. CB1 = 0 for
high resolution and 1 for low reselution.

Control BIT 2

CB2 selects which of two pairs of bits {(Graphics or Alpha-
numeric) will drive the Grey Scale Bits, GRO and GR1. It is
connected to the SEL input of U35. The two graphic bits from
129 go to the B inputs of U35 and wiil be selected when CB2 =
1. When CB 2 = 0 the two alphanumeric bits from AND gate
U52 are selected.

Control BIT 3

CB3 selects between either IBM attributes {(CB3 = O) or
Hyperion (CB3 = 1.

Control BIT 4

CB4 is used to select the 12Mhz DOTCLK (CB4 = 0) or the
6Mhz DOTCLK (CB4 = 1) at U13-2. The 12MHZ DOTCLK is
used to display 80 characters and high resolution graphics
while the BMHZ DOTCLK is used to display 40 characters and
low resolution graphics.

Control BIT 5

CB5 is buffered by U66 bus driver and appears at J1-3 to drive
the CRT board 60/70 Hz vertical size control input. 60Hz is
selected when CB5 = 1 and provides for 250 scan lines, T0Hz is
selected when CB5 = 0 and provides for 200 scan lines.
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Control BIT 6
CR6 selects either Cursor Underline {CB6 = 0) or Block
Cursor (CB6 = 1.

Control BIT 7
CB7 selects either Cursor Invisible (CB7 = ) or Cursor

Visible (CB7 = 1).

Video Output Circuits

Syne Signals

The drive signals /HSYNC (inverted by U5) and /VSYNC are
fed to buffer U66. The outputs (positive-going horizontal and
negative going vertical} are fed to J1-1 and J1-4.

Video Signals

The two grey scale bits GRO and GR1 are fed into buffer U66
and the resulting out signals drive the network consisting of
R17, R19, D1, D3, R20, and the tap at R20 driving the VIDEO
output J1-2. There are four voltage levels provided to drive the
required brightness levels of the CRT.

GR1 GRO Vout

0 0 Ov

0 1 1.6v
1 0 2.0v
1 1 2.25v
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Composite Video

The two grey scale bits are fed into U66 along with CSYNC,
the three buffered outputs are fed to a network consisting of
R18, R21, R22, D2, D4, D5, and R25. The output appearing
across R25 is a composite video signal with the sync combined
with four levels of active video, and drives the RCA connector
J5.

Real Time Clock

The RTC (U11) receives its power from the battery circuit on.
the System Board. It updates time and date once every second.
Four control bits and four data input/output bits are used to
read and write data to the clock, through {U4) an Intel 8255A-5
general purpose parallel interface port.

Parallel Printer Port

During a write to the printer data or control ports, the eight
data bits (XDBO-7) appear at the "A” output of U72 as BB0-7.
They are fed to U84 and output synchronously to the printer.
The control register (UJ78} provides control bits to synchronize
the data output (strobe control), select, initialize or enable the
autofeed feature of the printer. One control bit is used to
enable or disable the printer interrupt to the CPU.

Five status bits (U71) are used to interpret the current state of
the printer. :

Serial Port

The serial port uses the Z80A-SIO controller (U70), which has
two seperate channels, one for the sertal port and one for the
modem.
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Both synchronous (up to 100K baud) and asynchronous (all
common baud rates from 75 to 19.2K) modes are supported. For
snychronous mode an internal or an external clock can be used.
Asynchronous mode may be configured for five to eight bits per

character, optional parity, one or two stop bits and baud rate

selection.

Synchronous mode may be byte or bit synchronous, monosync,
bisyne or SDLC.

Expansion Connector Signals

5-30

Signal
0SC
MCLK
RESET

BAO-19
DB0-7
ALE

/10 CHCK

I0 CHRDY

/TRQ3,4,5

IROC

/O

/0

Description

OSC ILLATOR: 14.31818MHz at 50% duty cycle.
MASTER CLOCK: 4.77TMHz at 33% duty cycle.
RESET: Reset or initialize system logic

on power up.

ADDRESS BITS 0-19.
DATA BITS 0-7.

ADDRESS LATCH ENABLE: Used to latch
valid addresses from the processor.

I/0 CHANNEL CHECK: Provides the CPU
with parity information on memory or
devices in the I/0 Channel.

/O CHANNEL READY: This line is pulled
low by a memory or /O device to
lengthen memory or I/0 cycles.

INTERRUPT REQUEST 3-5: Used to signal the
processor that an I/0 device requires
attention.

I/0 READ COMMANTD: Instructs an {
O device to place its data onto

the data bus. Signal may come from the
processor or DMA Controller.
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e ¢ i -

/1I0WC O [+O WRITE COMMAND: Instructs the [/O device
to read the data bus. Signal may
come from the processor or DMA Controller.

/MEMR O MEMORY READ COMMAND: Instructs the
memory device to place its data onto the data
bus. Signal 1nav come from the processor or
DMA Controller.

'MEMW 0  MEMORY WRITE COMMAND: Instructs the
memory .levice to store the data on the data
bus. Signal may come from the processor
or DMA Controller.

/DRQ1 & 3 I  DMA REQUEST 1 and 3: These are
asynchronous channel requests.

/DACKO0,1,3 O DMAACKNOWLEDGE 0,1 and 3: these lines
' acknowledge the corresponding DMA request.

AEN O ADDRESS ENABLE: Used to delegate
the bus between the processor and
DMA Controller. -

T/C O TERMINAL COUNT: Provides a pulse i
when the terminal count for any DMA ‘
channel is reached. !
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5.3 Modem Board

The Modem Board is composed of the following major areas:
A) Modem Chip
B) Tone Generator

C) Telephone Line Interface

Modem Chip

The Modem Board can support the 20 pin National 74HC942 or
the 18 pin Texas Instrument TMS 99532 Modem Chip. Both
chips use the same socket location on the PCB. For this reason

the schematic shows two pin numbers. The numbers in
brackets refer to the TMS 99532 chip and those without
brackets refer to the numbering of the 74HC942.

The Modem Chip (U2) currently installed is an 18 pin TMS
99532 operating at 300 Baud.

Several external components are required when using this
Modem Chip:

1) 4.032MHZ parallel resonant crystal.

2) A parallel RC circuit for adjusting /DCD sensitivity on
TMG, pin 4 (3).

3) Resistive pullup on /ATE, pin 10 (9).
4)  +12v supply for VDD, pin 15 (14).

When the alternate Modem Chip (20 pin National 74HC942) is
installed the following external components are required.

1)  3.579549MHZ crystal (selected by jumper E3).

9) A parallel RC circuit for adjusting /DCD sensitivity on “
CDT., pin 4 (3).

3)  Resistor pullup on TLA, pin 20.
4) Resistive voltage divider on CDA, pin 7 (61
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5)  Decoupling capacitor on FTLC, pin 10 (9).

The Modem Chip acts as a translator of data from digital to
analog or analog to digital. The digital information is sent to or
received from the SIO Controller (U70) and the 8255A-5 PPI
(U4) on the Display & 1/O Board. The analog information is
sent to or received from the direct connect telephone line
interface and the acoustic interface.

Tone Generator

The Mostek MK5089 Integrated Tone Dialer, (Ul), provides
DTMF or “touch tone” signals for dialing numbers. Each
number or symbol on the 12 key telephone pad is comprised of
a “row"” and “column” frequency. The chip digitally synthesizes
the row and column frequencies.

Telephone Line Interface

The Modem draws a DC current in the two wires TIP and
RING, which is called going “Off-Hook”. This is acknowledged
by the Central Office providing a dial tone. The Modem then
routes the call by dialing a series of numbers, which is called
“network addressing”. All voice and data (AC) signals are
carried on TIP and RING and are superimposed on the DC
current flow in TIP and RING. To terminate a call the DC
current must be interupted for about one second, which is
called going “On-Hook”.

DC Loop Characteristics

The relay K1 initiates or terminates the DC loop current. Upon
going off-hook (K1 closed), R64 and R60 bias op-amp U9 with
respect to its power rails (TIP and RING). The DC level at the
base of Q4 turns it on. At loop currents below 40mA, Q4 passes
all of the DC current, but as the current rises above 40mA, D8
turns on and starts to dissipate the excess current. D4, D5, D6,
and D7 form a rectifying circuit to provide the proper DC
volage polarity for op-amp U9 regardless of the polarity of TIP
and RING.
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Signal Transmission

Tones from the tone generator (U1-16) or signals from the
Modem chip (U2-17) are summed through one of the op-amps of
U4. The output is DC coupled through isolation transformer
(T1) to U9. The output of U9, modulates the base of Q4 causing
the signal to appear on TIP and RING.

Signal Reception

Signals on TIP and RING are received by a capacitively
coupled differential op-amp (U4), providing AC coupling and
high voltage isolation (provided by the 300k resistors). The
signal is then gated through US5 to protect the Modem receiver
input from signal levels greater than — 12dBm.

Ring Detection

The ring signal is a 40-150 Vrms, 16-68Hz sinusodal waveform
superimposed on a 48V baitery feed voltage. A ring consists of
a two second burst of sine wave followed by four seconds of |
silence. Capacitor C29 is used to AC couple the ring detect
circuit and give the proper ring detect impedence. When the
75V zener D3 turns on during one half of the ringing
waveform, optoisolator U7 becomes forward biased and pulls
the base of Q2 low. This allows the input to comparator U3-2 to
rise. When it reaches the reference level of VBIAS, the output
goes low producing RI. This signal is sent to the SIO on the
Display & 170 Board to indicate ringing is occuring. RI will go
low for signals greater than 36-38 Vrms of any frequency.

Extension Hookswitch Status

If the extension phone is on-hook it draws virtually no current
but if the phone is off-hook it draws several milliamperes. The
DC current flow when off-hook can be in either direction so two
optoisolators are required, U6 and U8. When forward biased
the opto which is “on” will cause H32 to be active. The infa-red
emitters D9 and D10 are used to shunt excess current from U6 ;
and U8 since off-hook DC current may vary from 5 to 120mA.
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Surge Protection

RV1 acts as an open circuit below 250VDC, above this it
gradually begins to conduct and dissipate the excess voltage.
R41, R44, R52, R53, R54 provide protection to the Modem for
lightening and longitudinal surges.

Isolation

The Modem is isolated from the telephone line by several high
voltage components providing electrical isolation for voltages
up to 1500VDC. These components are T1, K1, U6, U7, U8,
R53, R54, C30 and C31.

Acoustic Interface

U3-5 to 10 and associated circuitry provide the acoustic
interface to and from acoustic cups.

Speaker Volume Control

The signal to the speaker may be turned on or off using one
gate of U5 via control port VM1. Four volume levels are
obtained by selectively switching R35 and R36 in or out of the
circuit using two other gates of U5 and control ports VM2 and
VMS3.

Keytelephone Interface

The Hyperion may be used in a keytelephone system if the |
Hyperion Keytelephone Adapter is used. This adapter is a
seperate part and is not included with the Hyperion itself.
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Modem Board Signals
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Terms and Definitions

6.1 General Terms

Bits Per Second

Central Processing Unit

Cathode Ray Tube

Direct Memory Access

Direct Memory Access Controller
Dynamic Random Access Memory
Erasable Programmable Read Only Memory
Floppy Disk Controller
Input/Output

Light Emitting Diode

Least Significant Bit

Large Scale Integration
ModulatorDemodulator

Most Significant Bit
Programmable Array Logic
Printed Circuit Board

Priority Interrupt Controller

Real Time Clock

Serial In Parallel Qut
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6.2 System Board Signals

AEN

ALE

A0-A19
CAS
CSRAM
C8PIC
DACK 0-3

DREQ 0-3

DB0-7
EOP
HLDA
HRQ
INTA

IOCHRDY
IORC

Address Enable. Active low signal generated
by the Bus Arbiter to disable the CPU
address demultiplexers during DMA
transfers.

Address Latch Enable. Signal produced by
the Bus Controller to enable the address
latches. Enables on the negative going edge.
Address lines 0 to 19,

Column Address Strobe. (Active Low),

Chip Select for onboard RAM. (Active Low).
Chip Select for PIC. (Active Low).

DMA Acknowledge Lines. Active low lines
used by the DMAC to notify the individual
peripherals when they have been granted a
DMA cycle.

DMA Request Lines. Active low lines used
by the peripheral circuits to obtain DMA
service,

Data Bus Lines 0 to 7.

End Of Process. (Active Low).

Hold Acknowledge. (Active Low).

Hold Request. (Active High).

Interrupt Acknowledge. Active low signal
from the Bus Controller to the PIC causing it
to release interrupt information onto the
Data Bus.

Input/Qutput Channel Ready. { Active High).

Input/Qutput Read Cycle. (Clocks on nega-
tive going edge).
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IORDY
IOWC

KBCLK

KBRST

MCLK
MEMR
NMI

RAMENB

RFSH

RQ/GTO

RW/SEEK

50-82

SP/EN

Terms and Definitions

Input/Output Ready. (Active High).

Input/Qutput Write Cycle. (Active Low).

Keyboard Clock. A 600Hz signal from the -
Keyboard used to clock data into the Keyboard
shift register (U96). It is pulled low by the
CPU, (ACK), to prevent the Keyboard from
sending data while the CPU is reading the
register.

Keyboard Reset. Active low generated by U28
to reset the Keyboard if DB7 is low when
WRTKBREG is active.

Master Clock.
Memory Read. {Active Low).

Non Maskable Interrupt. Signal generated to
indicate a parity error in RAM.

RAM Enable. Active low signal, output from
PAL U22, used to initiate a memory access
cycle.

Row Address Strobe. Active low signal, derived
from BA16 and BA17. used to select the RAM
bank.

Ready.

RAM Refresh. Active low signal, derived from
DACKQO, used to initiate a RAM refresh cycle.

Request/Grant. Active low signal exchanged
between processor and co-processor, used to
initiate local bus transfer.

Read/Write or Seek. (RW Active Low). (Seek
Active High).

Status Lines. Active low lines issued by the
CPU to the Bus Controller. The Bus Controller
inferprets these lines and generates command
and controi signals.

Slave Program/Enable Buffer. ( Active Low),
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STEP
WE

WRDATA

WRTKBREG

WP

Terms and Definitions

Step. i Moves Disk Head ) Active Low).

Write Enable. Active low signal used to latch
data into the selected byte of memory.

MFM Encoded Data to Disk Drive. (Active
Low),

Write Keyboard Register. Active low signal
initiated by the CPU through PAIL U26, used
to clear the Keyboard shift register (U96!.

Write Protect. Active low signal indicating the
diskette installed in the drive is Write
Protected.
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6.3 Display and VO Board

ATO-7 Attribute lines 0-7 from bank A of memory.

CCLK Cycle Clock for the CRT9007 controller chip.

CC0-7 Character Code lines 0-7 from Bank B of
memory.

CBO0-7 Control Bits 0-7. Produced by Control register
U60, used to select different modes of operation.

CBLANK Composite Video Sync. (Active High.

CURTYP Cursor Type. {Active High!.

DC1-DC8 Clock pulses produced by the Phase Generator.
The period of each is one-eighth of DOTCLK.
They are used to contrel functions on the
Display Board.

DOTCLK DOT Clock, 12 or 6 MHz clock used by the
display circuitry. 12MHz DOTCLK is used In
80 character mode and high resolution
graphics, 6MHz DOTCLK is used for all other
modes.

FATO-7 Functional Attribute 0-7. Qutputs of PAL UG
which enable various attribute circuitry if CB3
is low.,

HSYNC Positive going horizontal sync signal used to
drive the CRT board.

LATO-7 Latched Attribute 0-7. (Active High).

LCCO-7 Latched Character Code 0-7. { Active High).

MAQ-7 Memory Address Lines.

MW Memory Write. Active low signal used to
enable WE (pin21), of the CRT RAM chips.

MWE Memory Write Enable. Active low used to

enable data buffer [J46. causing data from the
CPU to be placed on the internal memory bus
as CCO-7.
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PIXEL

SLO-3

VIDCYC

VSYNC

XCRTCS0-3
XBA
XDB0-7
XIOWC

XMEMW
XMEMR
XRESET

Terms and Definitions

Picture Element. A dot on the screen in
graphics defined by a combination of bits in
memory.

Scan Lines 0-3 produced by the CRT9007
controller chip.

CRT Chip memory (CRT Memory} Cycle. Time
when CRT chip may access memory, valid
between DC5 to DCS.

Vertical Sync. Negative going vertical sync
signal used to drive the CRT board.

CRT Chip Select. {ExternahX Active Low).
Bus Address. (External).
Data Bus 0-7. (External).

Input/Output Write Cycle. (ExternaliiActive
Low).

Mermory Write. (ExternalXActive Low).
Memory Read. (External} Active Low).
Reset. (External).
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6.4 Modem Board Signals

ATE Answer Tone Enable. (Active Low).

dB Decibel. Ratio of output signal power to
input signal power.

DCD Data Carrier Detect. Active low signal sig-
~ nifying the Modem has detected a signal of
the proper mark frequency and amplitude for

error free reception of data.

DTMF Dual Tone Multi-Frequency.

DUPLEX Fuli: Allows simultaneous transmission and
reception of data.

Half: Allows either transmission or reception
of data only.

FSK Frequency Shift Keying. Frequency modula-
tion method which varies the carrier fre-
quency to correspond to binary logic.

Hs2 Hookswitch2. Active low signal indicating
current flow in LEDs U6 and U3.

OFF-HOOK Electrically connected state of data transmis-
sion system, ie, current is flowing in the local
loop.

ON-HOOK Electrically disconnected state of data trans-
mission system, ie, current is not flowing in
the local loop.

RI ~ Ring Indicator. Active low signal used in
combination with a software filter to deter-
mine if ringing is occurring.

EiA R5232 An interface specification of Electronic In-
dustry Association that determines a stan-
dard interconnect scheme hetween data ter-
minal equipment and data communications
equipment.

EIA RS243 See R5232.
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7.0 Schematic Diagrams

7.1 System Board Rev 05

7.2 System Board Rev 06

7.3 System Board Rev 12

7.4 Display and I/O Board Rev 03
7.5 Display and I/O Board Rev 04
7.6 Display and /O Board Rev 08
7.7 Modem Board Rev 03

7.8 Modem Board Rev 04

7.9 Modem Board Rev 07

7.10 Disk Drive

7.11 CRT

7.12 Power Supply

7.13 Keyboard
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