(M) MOTOROLA

microsystems

EXORset 30
User’s Guide

M6809SET30 (D)




e ——

“”:"ff‘::,\;\
; ;.»@ VAR NE\}

w

TERNiKsKOLE

£éd hr 1

EXORset 30
User’s Guide

The irformation irm  this  document has  been  carefullw

checked | and i helieved to be entirelw relisble. No
resronsibilityy  howevery 06 assLmecd for LPBCCUraCLes.
Furthermoreay sLeh information does not convew to  bhe

rurchaser of the sroduct described shnw  license  wunder the
satent ridghts of Motorolas Inee or others.

Motorola reserves the right to chanste srecifications
without nobice.

EXORsetys EXORbugy EXORecisery EXORtermy EXbusty MDOS  ard
XDOG ave brademarks of Motorolas Tne.

Coswright 1979 bu Motorvolas Tme.

Printed in Switzerland




EUROPEAN MOTOROLA SEMICONDUCTOR SALES OFFICES

DENMARK
Gludsuxevo) 370
Yol (03) 67 44 22

FRANCE
Motorola Semiconductenrs §.A
Hoadauartor
1647 vanu 0o Sdgur
15007 Patis
Tal. 59150 61
Salos Office
42, ayonue 1 La Plaino Flourio
3240 Meyln (Grenobiel

Tol, (76190 22 81

WEST ommuw
Motorola Gl

Sains Officos
HansHoekior Strasnn 30

3012 Langoahagen — Hannovee
Tol. 10511) 78 20 37036

Vimnborgorstrassn 43
8500 Nuratiorg
Tel (0911) 6 57 6Y

Stealsundor
7032 Singelt
Tol {0703) 18 30 74175

Abraham LincolnStasse 25
6200 Wieibaden
Yol 08121) 76 19 21

ﬂo-:h‘lllboulch Halbloiter HOLLAND

Headquartor
MunchnerStragsn 18
8043 Untertohring
Tol. (089 92 481

Motoroln ..
Emmalaan 41
Uirecht

Tel. (030) 51 07 07

ALY
Motoroln §.p,A
Haadquarter
Yia Giro Merott 11
20129 Milano
Tol mm a2
Motoroln §p.A.
Owistone Somicondulton
Vin dol Borroccio 2
40138 Bolognay
Tul, 051) 53 34 46
Salos Oftica

otnova 10

40129 Bologna — Tal, 26 69 05

NORWAY
Molnmln Al (Service Office)
Brugt
oot val (02141 0140

SOUTH AFRICA
Motafoln Sauth Atdea (P 1
PO Box

Bamloy i

Tel. 786 11 A

SPAIN
Motorola Espana §.A
Capitan Haya 55
Madnd 20 — Tut 270 06 02

SWEDEN
Motorols AB,
Virouuigavangen 19
17140 Solna — Tol. (08) B2 02 95

SWITZERLAND
Molmnl- Slmlcomlu:!or
Product
Aty Lunmu..w 101
02 Zallikon — Tel. (011 65 56 56

UNITED KINGDOM
Motorola L1d.
Hoadquater
York Houte. Empirn Way
w.mmu-v Mmumm

| (0) Btl 36

smu 0
1013 Mownt Streon
Tolevimon Houno
Manchester M2 WS, Lancs
Tol, (61) 833 07 21/833 07 34

Sales Offic
Cotlie o

g, Kowvin Estate
Kaitrde, Scoflund

Tel
HEADQUARTERS
EUROPEAN OPERATIONS
SWITZERLAND

Motorola lnc

Somiconductor Group

16, chomin do la Yoio Crauso

PO, Box B — 1211 Gandve 20

Tel 02299 111

FRANCHISED MOTOROLA SEMICONDUCTOR DISTRIBUTORS

AUSTRIA
kuu x GmbH
$110880 58 — 1236 Wion
vm 22288 5 11

DELGIUM
Diode
1020 Bruxellos

DENMARK

Distributeren Interelka i
Hovedgaden 16 — 4622
Ta). 03) 36 57 16

FINLAND.
Finld Oy
Vonsanieliant( 10— 00210 Heluinki 2}
Tel. {90) 602 25

FRANCE
Belllon Elecironique
Zony Induntiielie de Kerscao/Bost
20210 Lo Rolcq Kaehuon — BF 16
Yol (96) 20 0% 03

0 Sl Frérot — 04250 Gannlly
Tal. 1) 547 00 20
n- P Fatndige Sk (Makn O1tiie)

uzlu B Prlost o Jatos ISt EUeANE)

Tol (7] 74 67 33

Ko F. Foutrior §.A

Avenuo Laplace — Zane ipdustriolle

1370 Clntnouk

Tol (42) 82 16 41

Fouteior 1o do Fray

20, v Lndru nuwm 02150

fal. (01} 272 Af

E1s. Giow 5. A lMlln Oftice)

1, 1o Victor Hugo — B P63

50150 Balnt: Andidius ilo

Tol (20} 51 23

s, Gros

14, Wyenue -m ooum.n Loclnre — 54000 Nuncy
Y

resnes

£1s. Gro
5.1 l‘nncll 94800 Villojuit

Tol. (01) 678 27 27

SCAL u SA

. rouwil — Sitig 137

24523 lllmum Qodox

Tol, {01) 887 23

516 Commmlll. Toutdlectric (Main Office)
1617, Boulevird Bonmpos — 31005 Taulouse
Tol (61) 62 1

10 Comm-ulllt Toutélectric

8043, 4 Quoyrins — 33100 Bordeaus
Tol, {

GERMANY
Mfrod Noyo — Enatochnik GmbH
5 D085

£8Y Elaktronik Venriabs-GmbH (Main Ofice)
Oburwag 0 — 08025 Untethaching
Tol. (G69) 611 051
EBV Eloktronik Vortrinbs GmbH
In ey Meinowarth 9 a — D006 Burgwede! 1iHanmover
Tol {05139) 5034
EBY Eloktronik Vortrivbs-GmbH
Ostutranse 1 )4000 Dissaliton
Tul (0211) B 48 46
EBV Elaktconik Vertrinbs GmbH
Myliusstranso 54 — £ 6000 Frankiun 1
Tol. (0611) 72 04 16
EBV Elaktronik Vortriebs-Gml
Alorandarateanso 42 — 0 moo Stuftgan 1
Tol, (0711) 24 74 81
Jormyn GmbH
Pastlach 1180 — 06277 Cambetg
Tel (06434) 231
Jarmyn GmbH
Baumganening 32 — 07403 Ammuibuch 1
Tol, (07073) 604116042
Jumyn GmbH
Ratholbeckatasse 262 — 04000 Dusseldod 12
Tol, 10211) 20 30 9020 30 95
MUTAON, Milier & Co. KG
Barnsteanse 22 — 02600 Bromun 1
Tol (0421) 3104 85
MUTAON, Miller & Co. KG
Thoouor Huusn Aing 28 — D5000 Koln 1
Tol (0221) 12 24 24
MUTHON, Millor & Co. KG
Asbachsiiasso 18 — D210 Ham
Tul (040) 7
RTG, E. spunwum GmbH + Co. (Main Olfice)
Postlach 426 — 0.4600 Dastmund 1
Tel (0231) 5 49 51
RTG, E. Springorum GmbH + Co.
Fiednen Ebort Damm m " 02000 Momburg 70
Tol| (040) 693 70 61162
RYG, E. Springosum GmbH + Co.
Unghiorsiusso o3 DBU00 Munahen 40
Tol. (059) 36 05 00
RTG, E Swlnwum GmbM + Co,
Houtlinger Sirasso 87 — D-7000 Stgan Degerloch
Tol. (0711) 76 64 26
. £ Springorum GmbH + Co.
Maridolasohn Barthokty Stiase 6 — 06200 Wiesbaden
Tol (06121) 52 73
SASCO Vortriab von olokironischon
Bavolomonton GmbH (Wain Oflice)
HoymoneObaihySiiassa 16— 01011 Putzbounns Minchon
Tol. (069 46 11 2
SASCO v-rm.n iy sloktionischun
Hauolemanten
Postlach 3066 — O 005 Obnssiartphibuscn 3
Tol (02150 14 33
b von elaktronischon

w

Positach 270 214 — D-3000 Hannover
Tal. (0511) 86 25 86
SASCO Vertrleb von elektronischon

Tol. (04106) 6121

Alfiod Nayo — Enatechnlk GmbH
Brunowsirasso 7 — 0-1000 Herlin 27

Tel, (030) 433 30 52

Alfrod Noye — Enatechnih GmbH
Hildostmimararasse 31— 03000 Hantiover
Tel (©511)

Allrod Neye — Enatochnik GmbH
Bukenstrassn 107 — 0.4000 Dussgoidor!

Tol. (0211) 66 61 45

Alfrod Neye — Enatechnik GmbH
Fnoinatrasse 24 — /6100 Datmatadt

Tel. (06151) 2 64 46

Alfyed Neye — Enatochalk GmbH
Brontwinsansirasse 25 — 07000 Stutigart 80
Tel. (0711) 73,63 57

Alliss Neyo — Ensteatilk GmbH

Ml Thote ~ D000 Munchon B0
Tol. (08G) 47 30 23

Distron GmbH & Co

Bohaimatrasse 3 — D-1000 Beriin 10

Tol, (030) 342 10 4V/af

Lotanzor Sirassa 15 — D8500 Niinibirg
Tol, {0911) 2041 52

SASCO Ve nub von viskuonichon
Bauolam
Statlionbory: %30 24 — 07000 Stutigant |
Tol. (0711) 24 45 21

SPOEALE Eloctronic

Otto-Hann Strasse 13 — DEO72 Dielmich b Frankhint
Tal, (06303 3 04

SPOERLE Eloctronic

Gronse Witschigasse 991 — 05000 Koln 1

Tol. (0221) 22 50 08

SPOERLE Eloctronic

Zwsibickansirasst 1 — DO Mnchan 2

Tol. 089) 22 74 17

Tochnoprojokt nmnn (Main Otfice)

1 Stranse 13— 07000 St gan Bad C.

Tochnogrolekt Gmbh

1D Dortmund

Seamasen & DA Darmund 30
Tel, (0231) 41 36 B2

anazcz
donian Eloctronics Lid.
cnnnlwm — PO, 80x 240 — Thassaloniki
Tel 30 68 00
Maocodonian Eloctronics Lid
Lioyd Gootgn 10 — Athons
Tol (211 360 96 7
HOLLAND
BV Olode
Hollaniiaan 22 —umcts
Tel. (030) 8642
Mnnudn nm-n-nc By
Maaral
41326 Ncn!whk (NB) — PO Bax 25
Tel. (41) 39 12 52
HUNGARY
nmmnCo d
X Ralk Lasdlo'u: 11 - P.0. Bax 184
30 Bitanon,
o 13293 40

IRAN
Milcam LTD, Motorola Bullding
Niloo Stieal, Vanak Square — Tehoran
Tel. 66 12 14115
ALY
Caldis ttallans S, aln tfice
chi 36 — 20092 Cinisello Balsamo (1)
Yot (021032 06 41
Caldls aliana S.p.A,
Via Larenzo (| Magritice 109 — 00162 Roma,
Tol, (06) 42 34 5782 71 550
Caldis allana $.p.A.
Via Turatl 33 — 40055 Cantanase ([Batogon)
Tol. (051) 78 80 7876 70 34
Goldis aliana 5.p.A
Via Mombarcaro 96 — 10136 Toring
Tol. (11) 35 93 12135 93 69
Caldis p.
Via Anconitano 614 — Padova
Tol. (040) 68 77 09
Cramot Italla $p.A. (Main Olfico)
Vi Gristoloio Colomix 134 — 00147 Rama
Tol. (06) 51.79 01
Cramer Italla 5.p.A
Via'S, Simpliciano 2 — 20100 Milano
Tal. (02) 80 93 26
Cramer Italla Sp.A.
Toeza Travarsy Samonica Fantana, 22718 — Hapoll
Tol' 2
Cum-v Ialla S.p.A.
Vin Forrarso 102 — Bologna
Tol. (051)37 27 77
Cramer Ihalia SipA.
Carso Traiano 100 — 10135 Torino
Tol mmammnzmmmm
Silvarstar Lid. S.p.A
Vi o) Griceni 20 — 20146 Mitano
Tol (02) 49 96
Silvoratnr Ltd. S.p.A.
Vi Paisillo 30 = 00198 flom
(06) 44 88 4
suu tar Ltd. S.p.A
o2z Adnano 9 — (0139 Toring
Tol mmu :z/ 0

Siiv . 5.p.A,
Via§ So!u |5 — 35100 Padova
Tol. 22338

MNIGERIA
Bockeon International
14, Alhal Bashorn Streot
SW lkoyl — P.O. Box 1896 — Lagoen
Tel 56629

NORWAY
Ola Tandberg Elokiro AlS
Skedsmogaten 25 — 0ol 25
Tol, (02} 1970 30

POLAND

PHZ Teanspol 5.4, (infiaco Uu:lumm
Ul Stawki War:
hn 004522) 39 50,79

PORTUGAL
Equipamentos de Luboralorio LDA
Roir Podro N Lisbon 1
Tol. 97 02 51

SOUTH AFRICA
UElaction
704 Main Protorin Num Wynbarg Tul

PO Box 10544, Joh b
Tul. 40 6296
SPAIN

Hispano Electronica 5.A. (Main Offico)
Poligono Industrial “Uetin

Apartado o Correos 4l — Alcorcon (M)
Tl (01) 610 41 08

Hispano Electionica S.A.

Figol,

Barc

@ 14— Tol 259 09 22123

SWEDEN
Interolko AB.
Box 32 — 12221 Enskede
Tol (08) 13 21 60
AB Gosta Backstom
ASteOmeIgalan 22 — Box 12000

10221 Stockholm
Tel. (08) %4 10 60

SWITZERLAND
Elbatex AG

1g/Strasne 28 — D430 Weltingen
2656 41

ay AG
ulourstrasse % — BO0S Zurich

Tol (01) 3407 66

TURKEY
ERA Eloktronik Sanayl Ve Ticaret AS.
Eski Buyuhdoo Cad, 49/A, 4 Lovent
fatanbul
Tol 64 65 00
ERA Elektranik Sanayl Ve Tic,
Gazi Mustata Kemal Bul. 12
QOnue Ia Hani Katd D79 — YenisehitAnkara
Tal 25 4933

UNITED KINGDOM
AM. Lock L.
Noville Streal Mumlvluh Rand
Oldharm, Lancs
Tol, (061) 652 04 31
Coldis Lid,
3739 Loverook Ruad
Randing, Betks; 163, 1E0
Tel. (0734) 545
Hawko Elummln L.
Howko House
Sunbury on Thames. Middlesex. England
Tol, (9327) 655 77

AS

Slough, Burks SL1 GJE
Tal (06280) 44 34

ITT Etectionic Services
Edinburgh Way

Harlaw, Essax GM20 (20F)

Tel. Harlow (0270) 26 777

Jormyn Industrios

Viatry Estate — Sevenoaks, Kont
Tel {732)5 11 74

Macro Matketing Ltd.

306, Bawh Road

Slougn, Borks SLY 640

Tol 106286) 4427

YUGOSLAVIA
Elehtrotehna Liubljana
Expartinipon
Titova 51 — P.O. ok 341
01000 Ltana,

Tol, 161) 32 02
Eloktrotohna uum,nn-
Tlina Bavyurd
o 61
birds l\m»oy.u!
Tl (011169 69 24

EUROPEAN SEMICONDUCTOR FACTORIES

FRANGE GERMANY
Matorola Semiconductowrs 5.A.

Motorola GmbH
Micail Muncinor Sirasse 18

UNITED KINGDOM
Motorola Semicanductors Lid:
mellnu Road. Kalvin Estate
iscotiand)

OE 043
Tol, (B1) 40 11 88 Tel. (L9 92 481

Eanl
Tel u 552) 30 101

CHAFTER 1 ¢

. e & b
. e o
WN =

.

.
PN

B e e
.

-
.

- . o
- °

.
HILWWWRREW WWWRNRNNN=
.

-

-
NG W

.
.

e
.

-

Cl

I
>
T
gl
m
il

3

NNNN
. s
DWW

-

NN
R
o

CHAFTER 3 @
301
3.2
3.3
3.4
3.5
3.5.1

©
.
&
.
N

3.5.3

B.6.341
3.59.3.2

EXORset USER'S GUIDE

TABLE OF CONTENTS

GENERAL. INFORMATION

INTRODUCTION
FEATURES

Orerational Features

Hardware Features
Software Features
SFECIFICATIONS

Main Controller EBoard Srecifications
Florrwy Disk Controller Eoard

Srecifications

Video Disslaw Srecifications

Ortional UHF Modulator Srecifications
Mini~Floreae Disk Drive Srecifications
Kewboard Srecifications
Srecifications

Ernclosure Srecifications

Fower Susely

EQUIFMENT SUFFLIED
OFTIONAL EQUIFMENT

INSTALLATION INSTRUCTIONS AND
INTERCONNECTION CONSIDERATIONS

INTRODUCTION

UNFACKING INSTRUCTIONS

INSFECTION

INSTALLATION INSTRUCTIONS AND

INTERCONNECTIONS
JUMFER CONNECTIONS
USE AS A TERMINAL

OFERATION

INTRODUCTION
RESET CONTROL
OFERATION CONTROLS

MINI-FLOFFY DISK OFERATION
OFERATOR TEST FROCEDURE AND SELF-TEST

Orerator Checks

Disk. Mini-Diagnostic

Self-Test Fackasde

Suwatem Reauirements

Test Descrisrtions

NTE’"N/K SKOLE__#

Rl —

FAGE

01-01

0102
01-02
0102
01-05
0106
0106
0108

01-09

01-10
[ ey o B

01-12
0113
0114

01~

0115

02-01
02-01
02-01
0202

02~21
0228

0301
03-01
03--01
0304
0305
030
03-06
0307
0307
0307

asie

0001




4

EXORset

CHAFTER 4 3

4.1
4e3 1
41,2
Aol o2s1
Godio 242
4ol 2.3
41,3
4e1l.301
4ele3:2
40140343

4e145.3
442
4.3

CHAFTER G ¢

VSER"

.

01
o2
+3
o4

Gqaaga

3

NRNRN=

3
.
.
.
.

a1

GeZ e
He246
G247
Ge2e741
Ge2es742
GeZ:7.3
Gee744
GeRe745
Ua2.8
He2.9
Ue2410
Hedald
GeZa12
U3
Ge3ad
342
3.3
UeBe4

e85

GeBaHal
VieBoUa2
HeBe5.3

Se8.5.4

Ue3.5.,0

GUITDE

EXOREy 6
EXORbug COMMANDS 0401
Four-Character Commards 0404
Two-Character Commards 04~11
Redgister Diserlawy and Chansge 049~11
Ereaskroint Cortrol 04--12
i Miscellaneous Commarics 0414
i @ Character Commasnds 04-1%
Frosram Execution Corntrol 0415
Frosram At 1o 0418
Memors Sesrah 04-21
Miscellaneous B4-22
Memory Chanse 0423
Corrtrol Commarcis 0424
Diselaw Comtrol Commands 04-25
Scereen Comtrol and 0425
Cursor Movement Commarcs
Miscellaneows Commarnds 0426
ADDING EXORbusg COMMANDS 04-26
EXORbug SUBROUTINES AND ENTRY FOINTS 04-28
THEORY OF OFERATION
INTRODUCTION 0gi~01
MATIN CONTROLLER BEOARD 0%5-03
Sustem RESET 05-03
Sustem Timirs 0%5-03
MFU s Bus Buoffers 0504
Address Mar and Address Decoder 0%5-~04
Cirouwits
RAM Sectiorn 05~09
E/ZF/ROM Sectior 0%-09
Disrlaw Section 0510
Gerneral Desoristion 0%-10
Alwharmumeric Disrlaw 0%5~-1.3
Grashic Disslaw 0%5-16
Video Mixer 0518
UHF Modulator 0%5~-18
{ewhoard arnd Kewboard Interface 0519
Detwg Cirvouwitre 0521
Serial Interface 05~-22
Farallel Interfasce 0S-22
Audio Tare Interface 05-23
MINL-FLOFFY DISK CONTROLLER EOQARD 0524
Tty oduetion 0524
FDC and Data Recoverws DG4
16K RAM Elook 05~25
Miri~Flomey Drives Selection - L 05-25

LALOKE

Circuwitrys 74

E/ROM Residert Driver Firmware U@ 05-27
Irdtialization 05-27
Error Messases 05-27

Resident Driver Firmware 05-32

Ertry Foints

Disk Miri-Diasgnostic Routines 0536
Recording Format 05-39
Faste

0002

CHAFTER 6 @

6ol

6.2

6.3
64301
be3e2
634241
b6e3e2.2
6:3.2.3
65:3.2.4
6:3.3
Ge3+31
6.3.3.2
6+3.3.3
6+3.3.4
64343.5
6+3.346
6+343.7
6:3.3.8
64.3.3.9

IXORset USER'S GUIDE

TEST FOINTS AND TROUELESHOOTING AIDS

INTRODUCTION
TEST FOINTS
SIGNATURE ANALYZER
REFERENCE SIGNATURES
Stimulus
Free-running Mode Sigrnature Analwsis
Free-running Mode Xmelemertation
Free-rurring Mode Oreratins
Frocedure
Free-rurnning Mode Sisnature Table
Free-running Mode Data Bus Check
Frostram Cortrolled Mode Sisnsture
Analuesis
Frogram Cortrolled Mode
Tmelemertation
RAM Check. Orerating Frocedure
RAM Check. Signature Table
CRTC Check Orerasting Frocedure
CRTC Check Signatures Table
ACTA and FTM Check Oreratins
Frocedures
ACIA/FTM Check Sisrnasture Table
FIA's Check Orerating FProcedure
FIA's Check Signature Table

06-01
0601
0603

06-04
0604
0604
06035

06--0%
06-08
0609

0609

0610
06~1.0
06~11
0611
0612

0612
06-13
0613

Fage 0003



CHAFTER 7 3¢

CHAFTER 8 3

AFFENDIX A
AFFENDIX E
AFFENDIX C
AFFENDIX D

EXORset USER'S GUIDE

40 o5 oo oo

DEVICE LOCATION AND SCHEMATICS

FARTS LIST

M-2000 CRT MAINTENANCE MANUAL.
EASF 6106 MATNTENANCE MANUAL
MMFS—1 FOWER SUFFLY MANUAL
ASCIT CODES

Fase

00-04

LIST OF FIGURES

FIGURE

=1 Twrical EXORset Sustem

Ir2 Mairn Controller Eoard

1-3 Florew Disk Controller EBoard
T q Keuhoard Assemblw

A1 FRNT Examele

4-2 FNCH Examsle

A4~-3 Tare Format

L Sl LINK Examsle

{5 Lirk. FParallel Interface

46 Ereakroint Examsle

-1 EXORset Elock Diasram

G5~2 Multirlexed Memors Access
5~3 EXORset Memors Mar

4 Kesbhoard Matrix Orsanization

EXORset USER'S GUIDE

FAGE

0101
0107
0108
01-12

0405
04-06
0407
04-09
0410
0416

0502
05-04
05-0%5

0519

Fage 0008




LIST OF TABLES

TABLES
i At | EXORset Exsansion Bus Signals
-2 Farallel L/0 Cormector Fin Assisrments
23 RE-232C Interface Signals
et | ABCIL Kewboard Conmector Fin Assigrments
25 Function Kews Cornector Fin Assigrments
Ry Audio-Cassette DIN Cornrmector Fin Assidgrments
Q7 Comrosite Video Cormmector Fin Assigrments
28 Audible Alarm Cornector Fin Assisgnments
i d Main Comtroller Board Fower Cornector
2-10 Video Disrlaw Connector Fin Assignments
211 Mirni-Flosew Disk Drive Fower Connector
212 Mini=Flosew Disk Drive Sidgnals
2-13 Main Cormtroller EBEoard Jumser Ostions
214 Mimd-Flosey Disk Comtroller Board Jumeer Oetions
S-1 Oreration Controls
A1, EXORbust Commands
42 EXORDbugs Routines
5~1 Address Decode FROM U28 Outeuts
-2 Address Decode FROM U27 Outeuts
F-3 Adcdress Decode FROM U2é6 Outruts
Syl 1/0 Decoder UZ9 Outreuts
55 Multirlexed RAM Addresses
Gb Alrharumeric Disrlaw Format
S5-7 CRTC Registers Values
Hi-8 Multirlexed Alrharmeric Dissrlas RAM Addresses
S-9 Alehar. Disslawy Charact. Location (40 char/line)
510 Alwhan. Diselaw Charscot. Location (80 char/line)
Yl Grashic Disslaw Matrix
512 FTM Timer #3 Hex Fawivslert of BEawd Rate
=13 Mini-Flossy Drives Select Lines

14 Irit. Farameters for a User Frerared DOS Frosram

5 Disk Error Messades
Resident Driver Firmware Entrg Foints

Disk Mini-Disgnostic Routines
Miri~Disk Soft Sector Format
Track / Fhusical Sector Conversion Table

EXORset USER'S GUIDE

FAGE

02~-06
02-11
02-13
0215
02~16
02-16
02-17
02-17
02-17
02~18
02-18
02-19
02--22

02~26
03-02

04-02
0428

0507
0507
0508
0508
0509
0511
05-12
0513
0515
0513
05-17
05-22
0%5~26
0528
05-29
0533
05-36
0540
0541

Faste

00-06

67

68
b9
610
6-11
b6-12

Mair Comtroller Eoard Test Foirts
Miri-Floses Disk Comtroller Eoard Test Foirts
Free-rurning Mode Main Board Signature Table
with CLOCK irrut on US9 min b

Free-running Mode Main Board Signature Table
with CLOCK irewt orm UBS rin 9

Free-running Mode FDC Sidgnature Table

with CLOCK imsut om UBS win 9

Free-runming Mode FDC Sisnature Table

with CLOCK irewt on US9 sin 6

Datas Bus Free-running Mode Signature Table
with CLOCK ireut on UBS rin 9

Test Frosgram Selection

RAM Sisnature Table

CRTC Signature Table

ACIA and FTM Sidrnature Table

FIA's Sisgnature Table

I'XORset USER'S GUIDE

0602
0603
0608
06-06
0607
06~07
06-08
06-09
046-1.0
0611

0612
0613

Faste

0007




%M

CHAFTER 1

TE e &
GENERAL INFORMATION SKNIKS it

e

1.1 INTRODUCTION

The EXDRset is a cost-effectiver wet rower il
develorment tool used im the desisn and develosrment of
microcomruter sustems.

The EXORset is made up of & distinct fumctional wnits 3

~= The EXORset Main Controller Board.

== The 9 ® CRT and dusl mini-florry assemblu.

~= The Florrw Disk Cortroller and 16K-bute RAM board.
= The ASCIIL kewboard and function keuws assemblw.

- The rower surrly unit.

-~ The enclosure.

Figure 1-1 Tweical EXORset Sustem
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GENERAL INFDRMATION

1.2 FEATURES

1.2.1 Drerational Features

-= Use as a stand-alone swstem or as a terminal.

- Desidgn concert that rermits sdditionsl furctions
to be incorrorsted bw waw of ortional hardware
and / or software.

- Software-controlled oreration selection.

== Full ASCII kewboard and 16 user-—defined
function kews.

1.2.2 Hardware Features

Main caontroller board @

- Buwstem bssed on the MCH809 high rperformance
microrrocessor and MC4B00 Microcomeuter
Familws aof Farts.

== All basic functions on 8 sinsle board.

- Provides for exrsnsion of w to 3 EXDRsets
EXDReiser or Micromodule boards.

== 32K butes of RAM.

~= 12 E/F/ROM sockets Tor wur to 29K bwtes of
user oode or sustem firmware.

== 4K bwtes of monitor firmware (EXORbuLs) .
-— User selectable slternate memorwy mar.
- ZK butes of alrhanumeric dissrlaw RAM.
-= 2 uwser-selectable alrhanumeric disrlaw formats @
80 characters rer line bw 22 lines » or
40 characters rer line bw 146 lines.
== 12B werer and lower case characters in a Sx7 matrix.
== Blinking cursor -~ Cursor rositionins.
== Full srarhic carabilite in a 320256 dot =attern.
== Alrhsrumeric and drarhic displaus maw be mixed.

e @ " video monitor amd / or TV interface.

== fAudible slarm.
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—— Gl-kew ASCII kewboard and 16 function keus interface.
— Printer interface (earallels CENTRONICS twre).

e 1200 bauwd audio—cassette interface.

- RE-232C serial interfsce.

e Provision for Real Time Clock usins
the built-in MC6840 FTM.

— RESET switeh to restart wser oreration.

I3

Florsy disk corntroller board $

—- Usas the MC6843 Florsw Disk Comtroller.

e Provides direct cormtrol of we to 3 mind—flores
disk drives via resident driver firmware.

— Provides direct interface with the EXORset
exFansion s,

e Cortains orne block of 16K bwtes of dunasmic RAM.

.

Video monitor 2

== MOTOROLA M-2000 9" CRT diselau.

- Magnetic deflection twse CRT with irntesrsl
imelosion rrotection.

e Coated with P4 (white) or F3L1 (dreen) shosshor.

- Arti-reflective shield.

Miri—flosea drives 3

- Dzl BASF 6106 (or eauwivalernt) mini-florey drives.
- BOK butes of storasse ceracits / diskette.

e Ghimgtle sidedy soft-sectored diskette @
40 tracksy 16 sectors/tracks 128 bwtes/sector.

EXORset USER'S GUIDE Fage 01-02 EXORset USER'S GUIDE Faste 01-03
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Rewboard sssembly 1.2.3 BoTtware features

e &3-kew (61 used) full ASCIX.

- 16 user definable function keus. The EXORbusg swstem develorment firmware contains the
swstem develorment and disdrnostic rrogramss as well as the
sustem control routires ! diselawy kewboardy communication

~= Encoded on the main controller board.
and oreration contral.

- Soft touch feel.

EXORset USER'S GUIDE Pasge 01-04 EXORset USER'S BUIDE Fage 01-095




b

GENERAL. INFORMATION

1.3 SPECIFICATIONS

The srecifications

CHAPTER 1

of the various functional units are

identified in the following raragrarhs.

1.341 Main Controller Bosrd Srecifications

Fower reauirements (max)
: Orereting temrersture

| Frocessor
T‘ Word size
Data
> Address
Instructiors
Instructions
Addressing modes
Clack cwcle time

Eaud rates

Memorw size

Serizl interface
It
| Ouitpat,

Dimensions (Wd)
Eoard thickness

/0 cornectors
| Farallel interface
Serial interface
Cassette
CRT
HKewboard

{

bl Fhusical Characteristics
|

|

EXORset USER'S GUIDE

SU/6Ay +12U71A0y —~12VU/1A
0 to S0 des.C
MC&807

8 bits

16 bits

8rlbry 24,32 bits

S? instructiors mnemonics
10

1 micraosecand

110 - 24D0
ur to 32K bwetes of RAM

arvi wr to 29K butes of
available to user.

E/ROM

EXa RB-2Z32C
EIA RS-232C

24€ mm 2 S04 mm
1e66 mm

S0-rin card edde cornector

20~Fin card edse connector

S~=0le DIN comnector

Coax connector

ABCTI I flex—tail »23-rin or card
edaes S0-rin

Funct.keus ! flex—-tailsB-rin or card
edgey 20-rin

Fage 0106
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Figure 1-2 Main Comtroller Board
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|
132 Flosrw Disk Coantroller Eoard Srecifications 1.3.3 Video Disrlaw Srecifications
} Power recuirements (mas) S5V/0.88y +13V/0.2A4y ~120/0,15A4 Cathode Raw Tube ?  dinches messured diasonally (22.8
| cm) ~ 44 sa.inch viewing area (28.4
Oserating temrerature 0 to 50 ded.C s@a.cm) ~ 90 ded. deflection andle -
intedgral imrlosion srotectiorn -  F4
Memorws size 16K butes of RAMy 1K butes of E/ROM (white) or F31 (dreen) shosshor.
(disk driver)
Fower irgut 12 Vde at 200 milliamreres
5 Interface . ; 3
; Outrust TTL orern collector Ireut signals Comrosite video » 0.9 to 2.5 V
| Irieut 2207330 ohm line terminations comrosite F/F » nedgative sunc

inewt imredance ¢ 79 ohms

Fhusical characteristics

? Dimensions (WD) 248 x 144 mm { Video resronse Within 3dE » 10 Hz to 12 MH=z
Board thickness Led mm
Fulse rise time 20 V rise in 40 nanoseconcds
‘ Cormectaor 34-rin card edse connector
Resolutior 650 lines at cermter » 500 limes at
COTMers
Distorsion/lin. Less than 2% y measured with
. standard EIA ball chart and  dot
rattern
: ) Histh voltase 2.5 kU at S50 microame.beam current
. : Horiz.blarkins 11.0 microseconds mir Cincludes
L ] A

retrace and delaw)

sxdesnsass

Scanning frea. Horize 159750 +/- G500 Hz Vert. S0 /
ot 60 H=z
Controls Erishtnessy vertical Linearityy

horizontal sizer raster centerinsy
vertical holds horizontal hold

Dimensions 7.25 inches high (18.4 om) ~ 9,50
inches wide (24.1 om) ~  9.48 inches
deer (24.1 om)

reasseduns

Weright, Net 8 lbs (3.6 kst)

Erwvirorment Orerating temrerature 0 to 95 ded.C

- Storase temr. ~40 to +6%5 des.C ~

Oreratins altitude 105000 ft

Fisture 1-3 Flosew Disk Comtroller Eoard maxes (3048 m) —  Humidity 10%Z to 90%

relativer non—condensing -~ Areroved

‘k under srecs 478  (Electromic Dals

‘4 ; Frocessing Eauirment Comsorerts) -

Designed to comerlw with arslicable
DHEW rules or X-radiation

EXORset USER'S GUIDE Fage 01-08 EXORset USER'S GUIDE Fage 01-09
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1:3:.4 Optional UHF Modulstor Srecifications

Ture

Suprly voltase

Burely current

Vision carrier

RF outrut (HI)

RF outeut (LO)

3 B bandwidth
Srurious outrut
Srurious FM of cerrier
Fositive mod.charact,
Nestative mod. charact.
Oscillator stor voltade
Mod. ireut imredsance
RF outrput imredance

Valt. stend. wave ratio

EXORset USER'S GUIDE

ASTEC UM1231

+5 V +/~ 0,2V

3.5 mA

Charnel E3ér 591.25 MHz +/-5 MHz
1.5 mV +/-4 dEy VUmod = (.6 U
-20 dB ~&/+2y VUmad = 0.25 V
8 MHz (1.6 MHz @ 6dB)

=30 dE

S kHz

DV @gpin 2

0,85 V +/-0.1 V @ w»in 2

3.5 V

1.5 Kohm @ outsut HI

75 ohm

2.0

Faste

01--10
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1.3.5 Mini-floerery Disk Drive Srecifications

Ture

Storade caracity
Formatted

Access time
Latencw
Track to track
Aver ade
Settling time
Heard load time
Rotationasl sreed
Recording dernsity
Flus: densitu
Track densitw

Track radius

Ercaoding method

Madia recuirements

Envirornmert
Orerating teme.

Reliotive humicitws

Fower recuiremerts

Power dissirstion

Mechsnicel dimensions
Width
Heisht

Derth
Weistht

EXORset USER'S GUIDE

BASF 6104

81,920 butes / disk
40 tracks / dishk
2,048 bwtes / track
16 sectors / track
128 bwtes / sector

200 ms max / 100 ms averade
12 ms

240 ms

G0 ms msx

35 ms max

300 RFM

2768 BFT Cinside track)
5536 FCI

4B TPI

5715 mm (2.25 ir) Ctrack 0)
36.5125 mm (1.4375 in) (track 39)

FM

EASF 606 or enuivalent

10 to 50 dest C
20 to 80 %

+5 Vde / 0.5 A maxsy

max S50 mVrr rirrle

+12 Vde /7 0.6 A max»

max 100 mVer ripsle

Drive motor start current

1.9 A maxr 1.2 A tur.for S0 ns
Head load start current

0.7 A for S0 ms

10.5 W orersting
4,0 W stand-by (motor off)
8.0 W motor on end desselect

14641 mm (575 ine)

3.8 mm (2,11 ine) drives

2.5 mm (3.25 irn.) fromt parel
1900 mm (7 .48 ir.)

1.4 ks

0121
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1.3.6 Kevbhoard Srecifications

ASCIT kews number
Outrut

Furction kews rumber
Outrut

Contascts
"On" resistsnce

Fhusical dimensions

61
8 x 8+ 6 x 1 matrix

16
4 x 4 matrix

soereened mular technolodgy
or mechanical
< 200 ahms

417 » 140 mm max (outlime dim.)

1.3.7 FPower Supplw Srecifications

P8 ta 125 / 205 to 250 VAC
47 to 42D Hz sindle shase

Irrut valtase

+5 Ude / 10 Ar 2V RMS rirele
=12 Vde /7 1.0 Ar 1 mV RMS rierle
+12 Vde /7 S.0 Ay 1 mV RMS rirrle

Dutrut voltadges

+5 Wde +/- (1.5 Vdc
+/= 12 Vde +/- 1.0 Vde

Calibratiorn ranse

S Vde autrut ~
outrut rise to 7 V reduced to 5 V or
less within S0 microseconds

Dver—-voltasie srotection

Fower fail 5 Vde 3 +7
H

V /S =DeS UV ma
(Transients) +12 Veie 1

+17 'V / =03 V max
§ Voo outreut, -
comrensate wr to 0.5 VUde dros

Remote sense

D to 70 desd C -~ 70 %X derating
netweer S0 snd 70 ded C

Orerating tems,

IF1 IF2Z IF3 IF4 IF5 IF7 IFB IF? IF10IF11IF1Z2IF13IF14IF1SIF141 Dimensiors
BN sl (T AR e F N B R T e A R R T s N | L.ensgth 2913 mm (9'5.1ﬁ°)
IESCI ! | * | %1 % 1 &1 ' 1 c1 1 1=1-14121 pEL I N Width 158.8 mm (64235 iri.)
TS s o e o 60 o 15 D TR SO O o - SO A 00 OO0 0y 0 T e 1 A | Hedisht 12740 mm 5.0 dred
I TAB | R I W 1 E | R o R R 1 o N e R 1ES 1U/CI
N 1905 oo | e b0 o LG 2 DR R OO L O PO 0 0 O e S o
I CTR | a8 EDIrFENTGTHIY I KL% 0 RET | LFE 1
| N | P I S S 1 | (R | R e I - I R | |
IRFTI SHIFT | Z | X 1 C | BEINIMI <1 >»1 7?1 SHIFT | 1ERK 1
OO e et T vt OO 1 1 o (B 2 I S S T e SO, LN, TS
1 SFACE 1
! 1
Figure 1+-4 Heubpard Assemblwsz
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) SUF El
1.3.8 Enclosure Srecificeations 3 EREPHET BLPELIED

Material Folwurethanes fire retardant The EXORset 30 includes the fumctional units listed in
1 paragrarh 1.1 and described in earagrarh 1.3 .
Dimersions
Width 465, 0 mm (18.3 in.)
Heisght 280.0 mm (11.0 irm.)
Lenstth 4640 mm (25,2 irne)
Hei.dht 6,300 ke

1.5 DPTIONAL EQUIFPMENT

A number of serarately availsbler ortional memorw
moduless additional interfsce modules and E/FROM  rrosrsmmenr
module (up tp three) maw be added to the sustem simrly bu
pludging them into the existing cormectors of  the main
controller board. In addition to these modulesy the user has
the ortion of rurchasirmg wvarious tweres of line rerinters.
Note that the use of some of the additional modules maw
reauire rerrodramming of the EXORset address decoding PROMS.
Note a2lso that the maodules without UXA/VUA selection Jumrers
will aluwsws resrond in the mar 2 of the EXORset.

EXORset USER'S GUIDE Fasge 01-15
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CHAFTER 2

INSTALLATION XNSTRUCTIONS
AND INTERCONNECTION CONSIDERATIONS

241 INTRODUCTION

This charter Frovides the wrracking, insrectiory
‘ installationy and intercormection instructions for the
EXORset . This charter also discusses the EXORset
interconnection sisgnalsy as well as the Jumrer wire ortions.

242 UNFACKING INSTRUCTIONS

Urmeack. the EXORset from its shirring carton ariy
referring to the racking listy verifw that all of the items
are rresenty including arnw of the ortions that maw have been
ordered, Save the racking materisls for storing or reshieeing
of the swstem. If the shirering carton is  damaged wson
receirty recuest that the carrier's adgent be rresent while
the swstem is being unracked and insrected,

2.3 INSPECTION

The EXORset should be insrected wron receirt for brokers
damadgedy or missing rarts or any other shusical or electrical
clamasie

EEFORE FIRST AFFLYING FOWER TO THE SYSTEM» check that
all cormectors  are srorerly  inserted  (rowery  kewboasrds
florpy-disks CRT) as well as the Fflorew-disk Controller
Module arnd the ostionsl modulesy if arw. Check also that all
IC's are srorerlwy instslled in their sockets.

EXORSET USER'S GUIDE Fage 0201




\ INTALLA 3 ¢ y
’ INTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2 ALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAFTER 2
CONNEC y
2.4 INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS RSN NEvE RORRES (RELE
ASCTII 23=in Fles-Tail ASCTL Outreust Table 2-4
| Tables 2-1 to 2-12 list the rin assignments of the o A
f various connectors located on the EXORset boards and FUNCT Bpin Flex-Tail Function K Table 2-%5
subassemblies. Refer to Charter 7 for connectors and Jumrers el p . il e Gl
location.

20~rin Card-Edse

EXORset Main Controller Eoard ¢

CONNECTOR TYFE NAME TABLE
Jo1 23~win Flemx—-Tail ASCII Kewboard Table 2-4

or

S50~rin Card-Edde
Joz2 B8-pir Flex—Tail Function keuws Table 2-5

or

20-rin Card-Edse
JO3 20-rin Card-Edsge R8-232C Table 2-3
Jo4 S0-#in Card-Eddge Frinter Table 2-2
JOS DIN Audio-Cassette Table 2-6
Jos CINCH Video Disrlaw Table 2-7
Jo7 2343-rin EXORset Eus Table 2-1
JOg 2:43-rFin EXORset Bus Table 2-1
JO9 2343~rin EXORset BEus Table 2-1
J1o 2=Fim Audible Alarm Table 2-8
FWR 10-Fin Fower Table 2-9
EXORset Mini-Flosrg Disk Controller Board ¢
CONNECTOR TYFE NAME TAELE
F2 34-rin Card-Edse Disk Imterface Table 2-12
F1 2143 in EXORset Bus Table 2-1
Mini-Florewy Disk Drive ¢
CONNECTOR TYFE NAME TAELE
Ji B4-#in Carcd-Eddge Disk Interface Table 2-12
J2 G-geir Fower Table 2-11
Video Disrlaw
CONNECTOR TYFE NAME TAEBLE
Pz 10-rin Card-Edsde CRT Irwet Table 2-10
{ewhoard Assembly

LEXORSET USER'S GUIDE ¥ =01
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INTALLATION INSTRUCTIONS AND INTERCONNECTIONS

Table 2-1 EXORset Exransion Bus Signals (J07,J08yJ09)

FIN SIGNAL

SIGNAL. NAME AND DESCRYFTION

+5 Yl

E +5 Vdc

c +5 Vdce

| D IRQ
; E NML
i
’ F UMe,
| H -
| A E
K GND
I MEMCLK
M ~12Vdc
)
N pepm——

EXORSET USER'S GUIDE

+5 VUde FOWER - Used for the sustem losic
cirewits and availasble to the user for
srototure module recuirements (10 ames tot.
max) »

+5 VUde FOWER - Same as above.
+5 Vde FPOWER ~ Same as sbove.

INTERRUPT REQUEST = A low level sensitive
input  sigrnal to the MFU used to recuest
generation of am MFU interrust seauence. The
MFU will wait wrtil it comeletes the
instruction being executed before it
recognizes the recuest. At that timey if the
imterrust mask bit in the MPU  Condition Code
Register is mnmot setr» the MFU will bedin
executing the interrurl sequence.

NON-MASKAELE INTERRUFT - A low doing edse
sensitive inruot  signal  to  the MFU used to
request sereration of a8 MFU nor-maskable
irterruet seauence. The MFU will wait wntil it
comletes the instruction beins executed
before it recodrnizes the reauest. At that
timer regdardless of the logic staste of the
Intervust,  Mask EBit in the MPU Condition Code
Registery the MFU will besin  executing  the
mor-maskable interrust,

VALID MEMORY ADDRESS -~ This signal is
cornected to +5V in the EXORset.

NOT USED - Reserved for sustem exransior.

ENAELE ~ Clock sisnal senerated bw  the clock
cirouitre o the EXORset Main Controller
Board. B is similar to shase 2 clock in 6800
sustems.

GROUND - Fower siround for +/- 12 Vde.

MEMORY  CLOCK - Undgatedr TTL  level E clock
signal .

sustem logic and
custom desisned

=12 Vde FOWER -~  Used for
available to the wuser for
rrototure modules (L.0 A max).

NOT USED

Fasge 02-04
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F EA

R MEMRDY
8 LIC

T +12Vde
] STANDEY
v FWRFATL.
W FARTTY
X GND

Y GND

Z GND
Anot FIRQ

Enot GND

Criot. RAS

Dot CAS
Erot EAHL.

Friot —-—-

Hriot D3mot

IXORSET USER'S GUIDE

EUS AVAILABLE ~ This sidnaly decoded with FEus
Status (BS) indicates the MFU state ¢

S EA

0 0 Normal

0 1 Interrust Acknowledse
1 0 Surc. Acknowledse

b & b b Halt or Eus Grant

MEMORY READY -~ Not wsed im the EXORset.

LAST INSTRUCTION CYCLE -~ Not uwsed in the
EXORset .

+12 Vde FOWER - Used for the sustem logic and
available to the wser Ffor custom desisned
rrototure modules (5.0 A max).

STANDEY FOWER ~ Not wsed im the EXORset.
FOWER FAIL - Not used in the EXORset
FARLTY ERROR ~ Not used in the EXORset.
GROUND

GROUND

GROUND

FAST INTERRUFT - A low level sensitive irmeut
to  the MFU wused to recuest dgeneration of an
MFU fast interrust secuerce. The MFU will wait
unt il it comrletes the instruction beins
executed before it recosnizes the recuest. At
that timer if the fast interrust mask bit in
the MFU Corditiorn Code Resister is rmot sety
the MU will bedin executing the fast
interrust secuence.

GROUND

ROW ADDRESS STROEE ~ This sisgnaly generated bu
the EXORset Main Controler Eoard is uwsed to
control the 16K RAM block locsted orn the
Flosepy-Disk Comtroller Eoard. This signsl is
only  cormected to  the firet CJO7) g
exFansion connector.

COLUMN ADDRESS STROEE - Same as RAS above.
ADDRESS HIGH/LOW ~ Same a3 RAS above .

USER  DEFINED - This signal mas be used for
custom mocules,

DATA (hit 3) ~ Orne of 8 bi-directioral
lines wsed to srovide 3 two-wasw cat

Fadge  02--0%

CHAFTER

2



h””” INTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAFTER 28 (1IALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAFTER 2

within the sustem. The data bus drivers on the
other modules are in  their off or hish
imredance state excert when selected during a
memory read or write oreration. 6  R/M READ/WRITE ~ This sisgnal is generated bu the
MFU and indicates to the other modules

MFU  to execute the EXORbusg restart routine or
the restart routine indicated bw the user.

Jrnot D7not DATA (bit 7) —~ Sasme as D3rnot orn =in Hhot. contained within the swstem that the MFU is
i rerforming a memory read (high) or write (low)
{rot D2mot DATA (hit 2) - Same as D3rot on win Hrot. oreration. The normal standbw state of this
. signal is read (high), Additiornallys when the
Lot Dénot DATA (bhit 6) — Same as D3not on #irn Hhot. MFU is halteds this sigral will be in the read
state.
Mot Al4 ADDRESS (hit 14) — Orne of the 16 address lines
| from the MFU that rermits the MPU t0.591ECt 7 Qout Qout -~ A auadrature clock sisnal denerated bw
are addressable memorw location within  the the MFU which leads the E (enasble) sidnal.
EXORset .
a8 GND GROUND - Fower srourd for +/-12Vdc.
Nriot. Al3 ADDRESS (bit 13) -~ Same as Al4 above.
4 GND GROUND - Fower sround for +/-12VUdc.
| Friot A10 ADDRESS (bit 10) —~ Same as Al4 above.
10 vuA VALID USER'S (ALTERNATE MAF) ADDRESS ~ This
Rriot A9 ADDRESS (bit 9) — Same as Al4 above. signaly along with UXAy allows all additional
modules to resrond to either address masr 1 or
Srnot A ADDRESS (bit 6) - Same as Al4 above. address mar 2, This signal is controlled bw
the EXORbwust moritor.,
Tnot AS ADDRESS (hit 5) - Same as Al4 above.
13 ~12Vdc =12Vde POWER ~ Used for the sustem logic
Urnot A2 ADDRESS (bit 2) -~ Same as AL4 above. circeuwits and available to the user for custom
desidgned srototures modules (1.0 A max) .
Unot Al ADDRESS (bhit 1) - Same as Al4 above.
12 REFREQ REFRESH REQUEST ~ Not used in the EXORset. Due
Wriot GND GROUND to  its design  concesty the EXORset does not
rrovide the carability of stretohindg the
Xrmot GND GROUND clocky  thus do not asllow the use of cucle
stealing mode of dunsmic memorw refresh .
Yriot GND GROUND
. 13 REFGNT REFRESH GRANT ~ Same remark as sbove.
il +% Vde +5  VUde FOWER - Used for the swustem losic
cireuits and availsble to the LIBET for 14 DEEUG DEEUG —~ Not used in the EXORset.
srototure module reauirements (10 A total
mas) o 15 TSG THREE-STATE GRANT -~ Not used in the EXORset .
2 +% VUde +5 Vde FOWER -~ Same as above. 16 +12Vde +12Vde FOWER -~ Used for the sustem logic
eircuits ared available to the wser for
@ +% Ude +% Ude FOWER — Same as above. rrototure module requirements.
4 G/H GO/HALT —~ Whern this ineut to the MFU is in @he 17 STANDEY STANDEY FOWER — Not used in the EXORset .
high stater the MPU will fetch the instruoction
addressed bw the rrosrem courter and  start 18 CLOCK CLOCK - Not wsed in the EXORset.
imstruction  execution. When lowy all activitw
ir the MPU will be halted. This inerut is level 19 UXA VALID EXECUTIVE (ALTERNATE MAF) ADDRESS - This
sensitive. signaly  along with VUAy allows 2ll additiornal
. modules to resrond to either address mas 1 or
] RESET RESET - This bwffered irnsut sisgmnal to the MEU address map 2.
is used to restart the EXORset when mower i4
irmditially arrlied. Restart ocours on the i 20 GND GROUND
low-to-high transition of the RESTART sidnal.
If  the RESTART sushbuttorn switchy located on 21 GND GROUND
the Main Controller Boards is derressed while
‘the swstem is orerastingy  the low-to-hish s GND GROUND

transition of the RESET signasl will cause the

EXORSET USER'S GUIDE Fage 02-06 0 \ORSET USER'S GUIDE Fage 02-07
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INTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER
TaTus Thi T o ded with Bus Table 2-2 Farallel I/0 Cornnector Fin Assigrments (J04)
23 ES BUS STA = is sidgnalsy d
Available (BA) indicates the MFU state 3
E:A ES
0 0 Normal S - FIN SIGNAL. SIGNAL. NAME AND DESCRIFTION
0 1 Irnterrus cknowledse
1 0 Sunc. Acknowledse
;& 1 Halt or Bus Grant
b INFUT INPUT FRIME - A low-level outrut sigrnal which
2% GND GROUND clears the rrinter buffer and initializes the
losgtic. (Not ol by 11 irrt )
29 oo USER DEFINED — This signal line maw be wused ogic ot use LI rrinters
for custom modules. 3 GND GROUND - Frinmter interface sround.
26 - USER DEFINED - Same as asbove. 5 FAULT FAUL.T - A low-level irnrut signal  that
indicates a srinter fault condition such as
27 s USER DEFINED - Same as above. rarer  emrtuy  light detecty or a desselect
& condition. (Not used bw all erinters).
28 i USER DEFINED -~ Same as above.
7 GND GROUND - Same as min 3.
29 Dinot DATA (bit 1) - Same ss D3mot on &in Hmot. =
@ FE7 FERTFHERAL DATA LINE (FE7) - Audio-cassette
30 DSrot DATA (bit 5) - Same as shove. Receive Data.
31 DOnot DATA (hit 0) — Same as above. 11 FEé FERIFHERAL. DATA LINE (FEé4) ~ Audio-cassette
Transmit Data.
32 D4rot DATA (bit 4) — Same as above.
! 13 FES FERIFHERAL DATA LINE (FES) -~ Free.
33 ALS ADDRESS (it 15) —~ Same as Al4 on #in Mnot.
15 FE:4 FPERTFHERAL. DATA LINE (FE4) ~ Free.
34 ALZ ADDRESS (hit 12) ~ Same as abhove. =
17 FE3 FERIFHERAL. DATA LINE (FE3) - Free.
35 AllL ADDRESS (hit 11) -~ Ssme as above.
19 EUSY BUSY - An irmeut signsl  indications  that  the
36 AB ADDRESS (hit 8) — Same as above. Frrinter cannot receive data.
37 -v4 ADDRESS (hit 7) ~ Same as above. 21 OUT-FF ouUT  OF FAFER -~ A high-level ireut indicsting
the srinter is out of rarer.
38 A4 ADDRESS (hit 4) ~ Same as ahove.
23 SEL. SELECT — A high-level inrut sidgnal  indicatins
39 A3 ADDRESS (hit 3) ~ Same as above. that the rrirter is selected.
40 AD ADDRESS (bit 0) — Same ass above. 25 FD8 FERIFHERAL  DATA LINE (FD8) -~ Outsust data to
erinter from FA7 of FIA.
243, GND GROUND
27 FD7 FERXFHERAL DATA LINE (FD7) - Same as wpin 25
42 GND GROUND excert bhit Abd.
43 GND GROUND 29 FDé6 FERTFHERAL  DATA LINE (FD6) ~ Same as min 25

excert bit A%,

at. FDS FERTFHERAL DATA LINE (FDS) —~ Same as win 25
excert bhit A4.

33 FD4 FERIFHERAL  DATA  LINE  (FD4) ~ Same as min 25
excert bit A3,

35 FD3 FERIFHERAL DATA LINE (FD3) - Same as sin 25

excert bhit A2,

IXORSET USER'S GUIDE Fase 0209
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Table 2-3 RS6-232C Interface Sidgnals (J03)

37 FD2 PERTFHERAL DATA LINE (FD2) - Same as rin 25
excert bit Al.
39 FD1 PERTFHERAL DATA LINE (FD1) - Same as w»in 20
excert bit Al. 1 FIN SIGNAL. SIGNAL. NAME AND DESCRIFTION
41 GND GROUND ~ Same as =in 3.
43 DATASTE DATA STROEBE - A 1.0 microsecond ouwbrut gulse 1 GND GROUND
used to clock data from the MFU to the rrinter
lodgic. 2 i NOT USED
4% GND GROUND - Same as ~in 3. 3 T+DATA TRANSMITTED DATA ~ Arn RS-232C comrstible
E - A low-level irmeut  Pulse serlal.data inFut to  the Rece1ve. Data' (R3¢
47  ACKNLG ACKNOWLEDG R chabaitel ko | Data) ireut of the ACIA (modem confismwatior).
indicating the inpu (=) 3 - .
| memorw or the ernd of a functional oreratior. 4 e NOT USED
‘ 49 GND GROUND ~ Same as =in 3. = R:DATA RECETIVED DATA -~ An RS-232C comratible serial
| data outrut from the Transmitted Data (Tx
All even rumbers (2-50) § GROUND. Data) ottt of the ACTA (modem
I configuration).
MATING CONNECTOR ¢ 6 B NOT USED
M 34150001 or eauivalert.

¥ RTS REQUEST TO SEND - A Jumrer—enabled RS-232C
comratible outrut  wused to reauest that a
rerirheral or modem bedin sending data. This
outerut  is  connected onlw when Micromodule 11
is being used to rrovide a translation from

| : RE~-232C to 20 mA meutral current loor.
! ! 8 ey NOT USED
9 cT8 CLEAR TO SEND -~ A high level RS$-232C
comeatible outrut used to constantly enable
i the rerirheral irnrot/ouvtrut device.
i 10 i NOT USED
i1 DSR DATA SET READY ~ A hish level RS$S-232C
| comatible outrut used to constantlsy enable
the rerirheral inrut/outrut device.
12 e NOT USED
i‘ 13 GND GROUND
14 DTR DATA  TERMINAL READY - An RS-232C comeatible
[ imeut wsed to erovide automatic comtrol of the
i | tramsmitting end of 2 commumicatior: lirmk bw
inhibiting the Transmit Dats Register Emetw
(TDRE) status bit in the ACIA.

15 SIGDET STGENAL. DETECT - A high level RS-232C
comratible outrut line wsed to constantly
enable the rerirheral ineut/outeut device.

i 16 “+ 5V +5 Vde =~ Not normally uwsed. Available for
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Table 2-4 ASCIYI Kewboard Connector Fin Assignments
(JO01lsKeuboard Assemblw)

Micromodule 11.

17 GND GROUND
- -12 - unsed. Available for
A8 e H:;rgzgdUl:ogl.normalls FLEX-TATIL. CARD-EDGE NAME
FIN FIN
19 GND GROUND
20 +12V +12 Vde - Not normalls used. Available for y in = i
: . i ‘OW
Micromodule 11. » 43 Row 2
3 41 Row 4
MATING CONNECTOR ¢ ; g; g2$ fgr c;gl keus (column 8)
: £ \ OW
3M 3461-0001 or ecuivalent. o 35 Row 6
7 33 CTRL. (Row E)
8 31 Row 7
9 29 SHIFT (Row I)
10 27 SHIFT LOCK (Row J) (not used)
13 25 Column 0
12 23 Columr 1
13 21 Column 2
14 19 Column 3
15 17 Column 4
‘ 16 15 Columr 5
3§74 13 Column &
l 18 11 Columr 7
19 9 NUM FAD (Row () (not used)
‘ 20 7 u/C (Row H)
Al 21 5 Row 5
i 22 3 Row 3
| 23 0§ Row 1

MATING CONNECTOR ¢
Flex~Tail ¢ 23-rin FCI M-125%5 or MOLEX 4850 or ecuivalert
Card-eddge ¢ 3M 34150001 or eauivalert.
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Table 2-5 Function Kews Connector Fin Assignments

Table 2-7 Comrosite Video Cornnector Fin Assisrments(J06)
(J0ZyKewboard Assembls)

FIN SIGNAL SIGNAL. NAME AND DESCRIPTION

FLEX-TAIL CARD-EDGE NAME
FIN PIN
1 vVID VIDEO OUT - Comrosite video out
2 GND GROUND
: 15 Row A
2 13 Row C
3 11 Row E
) 4 9 Row D
S 7 Column A
! -3 ] Column E
‘ 7 2 Golomn D Table 2-8 Audible Alarm Cornector Fin Assisrments(J10)
8 1 Columrn C

MATING CONNECTOR ¢
Flex-Tail § 8-rin FCI M-125%5 or MOLEX 4850 or eacuivalent
Card-Eddge § 3M 3461-0001 or eauivalent.

FIN SIGNAL SIGNAL. NAME AND DESCRIFTION

b FOS FOSITIVE - Buzzer rositive end.
2 NEG NEGATIVE ~ Buzzer nedative end.

| Table 2~6 Audio-Cassette DIN Cornector Fin Assigrments (J0%5)

FIN SIGNAL. SIGNAL. NAME. AND DESCRIFTION

Table 2-9 Main Controller Eoard Fower Conmector (FWR)

14 REC RECORD ~ Audio signal to the audio-cassette
2 GND GROUND ; FIN SIGNAL. WIRE COLOR
35 FLAY FLAYEACK 3 Audio signal from the
audio-cassette
1 +& Vde Red
MATING CONNECTOR 3 2 +5 Vde Red
DIN 41524 MasS58 (S-roley 180 dest.). 3 +5 Ude sense Red
4 +12 Vde return Or anste
5 +5 Vde sense return Elack
b =12 Vdo return Green
7 +5 Vde return Elachk
8 ~12 Vdc Elue
? +8 Vde return Elack
10 +12 Vde Red / White

MATING CONNECTOR ¢
AMF 1-480285-0 or ecuivalent.

EXORSET USER'S GUIDE Fadge 02-1
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Tahle 2-10 Video Disrlaw Connector Fin Assigrnments (F2) Table 2-12 Mini-Floerrw Disk Drive Sisnal Cormector Fin
Assidgrmerts (J1)

FIN SIGNAL. SIGNAL. NAME AND DESCRYFTION

FIN SIGNAL SIGNAL. NAME AND DESCRIFTION

1 GND GROUND -~ Video signal return

2 RE: REMOTE EBRIGHTNESS - 200 kohm rot. terminal 1 » HDL HEAD. LBAD ~ This Tomie Tow Tevel outsit sid@nai
3 RE REMOTE BRIGHTNESS - 200 kohm =ot. terminal 2 A8 eBaal Yo Shasitiar HEheh FlesiblaR diutetie
4 RE: REMOTE ERIGHTNESS - 200 kohm rot. cursor R S S S S

] i N.C. - Not connected

) TTLH TTL HORIZ. SYNC. IN — Not usecd. 4 s NOT USED -

7 +12V +12 V = +12 V rower ir.

8 VID VIDEO IN - Comrosite video ir. b RDY READY - This logic low level signal (denerated
? TTLY TTL. VERT, SYNC. IN - Not used. bw the disk drive electronics) is wsed +to
10 GND GROUND — +12 V rower return irdicate that the flexible diskette is

inserted correctly into the disk cdriver and

that the do voltasge levels and disk sreed is
MATING CONNECTOR ¢ correct.
AMF 583299-1 or eauivalent.

8 IDX INDEX — A lostic low level signal from the disk
drive wsed to indicate the bedginning of &
track. This rulse occurs once  rer  revolution
of the diskette (200 ms reriod).

| 10 SEL.0 SELECT 0 - This logic low level signal is used
Table 2-11 Mini-Disk Drive Fower Cornector Fin Assidgrments 15 BelEct. drive: 0.

| CJ5)
12 SEL.1 SELECT 1 — Same as win 10» excert for drive 1.

14 BEL2 SELECT 2 ~ Same as w»in 10y excesrt for drive 2
FIN  SIGNAL. (not used in the EXORset).

16 MOT MOTOR ON ~ This logic low sisgnal is uwsed to
turn the drive(s) motor(s) or.
+12 Vdce
+12 VU return 18 DIR DIRECTION -~ This signal is wsed in condunction
+5 Vde return with the STEF signal to move the R/W head from
+5 V. track to track. When this signal s & logic
low levely the R/W head is moved to the lower
rambered tracks (out), Wher this signsel is 8
MATING CONNECTOR ¢ logic hisgh levelr the head moves to the hisher
AMF 1-480424-0 with mins 60619-1 or ecuivalert. rumbered tracks (ind. This signal mast  remain
in the desired logic state durinsg the duration
of the STEF sisnal.

DWW

20 STk STEF — This signal is wsed in condunction with
the DIRECTION signal to move the R/W head from
track to track. A logic low level rulse cawses
the head to be moved one track (stew) in the
direction indicated bw the DIRECTION sisnal.

22 WDT WRITE DATA - This signal consists of logic low
level rulses resvesenting data to be recordecd
on  the flexible diskette. Write ourrerct
reverses direction orn the leading edse of esch
s .
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24 WGT WRITE GATE - A logic low level sisnal used to 2.5 JUMPER CONNECTIONS

enable recording of data on the flexible
diskette. When this sidgnal is a8 losiic hisgh
levely reading data from the flexible disk is

erislledy Table 2-13 lists the Jumrer connections of the Main
¢ v Controller Board and Table 2-14 the Jumrers connections of
26  TRZ TRACK 0 ~ Lostic low level sisnel wsed to
ihdicate wher the B0 head de rositionad ovar the Mini-Florew D%sk Controller Boarq. Figure 2-1 and Figure
trdek 0. 2-2 show the location of the various Jumrers on the boards.
Each Jumrer is rre-wired on the erinted circuitsy so that
28 WFT WRITE PROTECT i~ A logic low signal irdicatirs a8 default oreration is defined. The errinted circuit track

should be cut and an alternate Jumrer instslled onlw if a
different function is desired. The sre-wired state of each
Jumeer is given in rarenthesis in the tables below.

that the diskette is write srotected (write
rrotect noteh of the diskette left orer).

30 RDT READ DATA - Unserarated "Raw Data® (clock and
| data) read from the diskette.
\
BR . fevere NOT USED - |
1
34 o NOT USED -

All odd rins (1-33) ¢ GROUND

MATING CONNECTOR ¢
3M 3463-0001 or ecuivalent.

A A Ve ST 3 o)
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Table 2-13 EXORset Main Controller Board Jumrer Ortions

JUMPER FUNCTION

SW1 UHF modulator modulation rolaritws @

<OUT)

IN Negative modulation (CCIR TV standard)

ouT Fositive mociulation (French ™V
standard)

SW2-1 SW2-2 FIAL datas lines 3

OUTY  (OUTY

IN X FEé6 availasble on J04 winm 11

X IN FE7 available on J04 sin 9

SW3-1  SW3-2 SW3-3 FTIAL BE-side intervust 2

COUT)Y  OUTY  COUT)

IN ouT ouT to MFU NMI

ouT IN ouT to MFU FIRQ

ouT ouT IN to MFU IRQ

SW4-1  SW4A-2  SW4-3 ACTA imterrust ¢

OUTY  OUTY  (OUT)

IN ouT our o MFL NMI

ouT IN ouT to MFU FIRQ

ouT ouT IN to MFU TIRQ

BWS-1L SWS~2  SWS-3 Micromocule L1 surrlay

<C0UTY  OUTY  COUT)

IN IN IN +5  Vdcy —12 Vdes +12 Vde available for
Micromodule 11 orn JO3 =in Léy 18 and 20
resrectively

SWéE~1 SHE~2  BW6~3 FIAL A-side irmterrust 3

(OUT)  OUTY  (DUT)

IN ouT ouTr to MFU NMI

ouT IN ouT to MFU FIRQ

ouT ouT IN to MFU IRQ

SW7-1  SW7-2 SW7-3 FTM irterrust $

CIND ouTH OUT)H

IN ouT ouT to MFU NMI

ouT IN ouT to MFU FIRQ

ouT ouT IN to MFU IRQ

EXORSET USER'S GUIDE
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SWE-1  SWB-2 SW8-3 RS-232C interface
(OUT)  (XIN) OuUT)
IN ouT ouT SIGDET is ireut to ACTIA DCD
ouT IN ouT SIGDET is ouwtrut and high level
ouT ouT IN RTS is available on J03 »in 7
SW? 1-4 SW? 2-3 Grarhic RAM base address
(IN) (IN)
1~4 1-3 0000
1-4 2-3 4000
2~4 1-3 8000
SWL0~-1 SW10--2 2K/4K E/ROM ortion $
OUTY  (XIN)
ouT IN 2K E/ROM device in socket Ul4
IN ouT 4K E/ROM device in socket Ul4
SW1l-1 SW11-2 2K/4K E/ROM ortion ¢
OUTY  (IN)
ouT IN 2K E/ROM device in socket Ulé
TN ouT 4K E/ROM device in socket Ulé
GW12~1 SW12-2 2K/74K E/ROM ortion ¢
OUT)  (IN)
ouT IN 2K E/ROM device in socket UL8
IN ouT 4K E/ROM device in socket ULS
BW13~1 SW13-2 2K/4K E/ROM ostion $
OUT)  (IN)
ouT IN 2K E/ROM device in socket U220
IN ouT 4K E/ROM device in socket U20
SW14-1 SW14-2 2K/4K E/ROM ortion ¢
OuUT) (IN)
our IN 2K E/ROM device in socket U31
IN ouT 4K E/ROM device in socket U3L
SW15-1 SW1G~2 2K/4K E/ZROM ortion §
OUTY  (IND
ouT IN 2K E/ROM device in socket U22
IN ouT 4K E/ROM device in socket U222
SW1E6~1 BWLE~2 2K/4K E/ZROM ortion §
COUTY (IND
ouT IN 2K E/ZROM device in socket U33
IN ouT 4K E/ZROM device in socket U33
EXORSET USER'S GUIDE Faste 0221
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SW17-1 SW17-2 Address decode FROMs select @ SW23-1 SW23-2 SW23-3 FIAZ2 A-side irterrust
CIN) ouUT) OUTY  <COUTY  C(INDY
IN ouT FROM chir select to GND IN ouT ouT to MFU IRQ
ouT IN PROM onlw selected during MPU access ouT IN ouT to MPU FIRQ

ouT ouT IN to MFU NMI
SW1B-1 SW1B8~-2 SW18-3 EXORset initislization at rower-us §
OUT) <OUT)Y (OUT) SH249-1 SW24-2 Audio-cassette wslawvbhack sigral shase

selection §
ouT X X 80 characters / line disrlaw OUTY  (IND)
IN X X 40 characters / line disrlaw
X ouT X S50 Hz (EUR) IN our lavback signal not inverted
X IN X &0 Hz= (USA) ouT IN mlavback signal inverted
X X ouT MAF 1
X X IN MAF 2 NOTE : some cassette recorders invert
the recorded sisnaly therefore .umeer

SW19-1 SW19-2 SW19-3 PIA3 A-side interrust ¢ SW24 sllows for rrorer rhase recoverirs
OUT)Y  (IN) ouUT)

SW2T-1 SW25-2 SW25-3 Nom-standard bus sidgnals §
IN ouT ouT to MPU FIRQ OUTY  COUTY  <COUT)
ouT IN ouT to MPU NMI
ouT ouT IN to MPU IRQ ouT ouT ouT RAS'y CAS'y EAHL' to JO7 orlw

IN IN IN RAS'y CAS'y EAHL' to JO7y JO8» JO9

SUHZ0~-1 SW20~2 SWZ20-3

COUTY  COUTY  COUT)
IN ouT ouT
our IN our

our ouT IN

FIA3 EB-side interrust ¢

to MFU FIRQ
to MPU NMI
to MFPU IRQ

SW21~1 GW21-2 SW21-3

(OUTY  OUT>  OUT)
ouT ouT ouT
IN IN ouT
ouT ouT IN
IN ouT IN
ouT IN IN
IN IN IN

Keuboard encoder langduade selection ¢

English
Sranish
German
Swedish
Norwedgiarn / Danish
French

NOTE ¢ for other languadges than ensgdlish
(standard)y the character dgenerator and
the keuboard kew tors must be chansed
accordingla.,

SH22~1 SW22-2 SW22-3

ouT)  OUT)  (IN)
IN ouT ouT
ouT IN ouT

ouT ouT IN

FIAZ B-side interrurt ¢

to MPU IRQ
to MFU FIRQ
to MFU NMI
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Table 2-14 EXORset Mini~-Florpw Disk Controller Eoard Jumser

Ortions

*

CHAFTER 2

SWA~1 Low current sisinal @

(OuUT)

IN to F2 »in 34 (rrovision for norm.
drives)

ouT if mini-florew drives are used

SWA-2 Ortional drive 3 @

OuUT)

IN SELECT3 sisgnal to F2 min 4

ouT not connected

SWA-S  SWA-6 FDC clock select @

OUT)Y  (IN)

IN ouT 1 MHz clock to FDC (#rovisiorn for
mormal drive)

ouT IN 500 KHz clock to FDC (miri-florrw)

SWA-7  SWA-8 MEMCLK / E select ¢

OUTY  CIND

IN ouT MEMCLK sigrnasl to FDC / clock divider

ouT IN E signal to clock divider

16K RAM base address select @

SWE-4 SWE-3 SWE-2 GWE-1

CouT)

IN
IN
ouT
our

(IND

ouT
ouT

IN

IN

(IN)

IN
ouT
IN
our

«OuUT)

0000
4000
8000
cooo

EXORSET USER'S GUIDE
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FDC and disk driver base address

SHC~8 SWC-7 SWC—6 SWE-S5 SWC-4 SWC-3 SWC~2 SWC-1

(OUTY C(IN)  C(OUTY C(IN)  COUTY (INY  CXINY  (OUT)

IN ouT IN ouT IN ouT IN ouT 0000

IN ouT IN ouT IN ouT ouT IN 1000

IN ouT IN ouT ouT IN IN ouT 2000

IN ouT IN ourT ouT IN ouT IN 3000

IN ouT ouT IN TN ouT IN our 4000

IN ouT ouT IN IN ouT ouT IN G000

IN ouT ouT IN ouT IN IN ouT 4000

IN ouT ouT IN ouT IN our IN 7000

ouTt IN IN ouT IN ouT IN ouT 8000

ouT IN IN ouT IN ouT ouT IN 2000

auT IN IN ouT ouT IN IN ouT AD0OD

ouT IN IN ouT ouT IN ouT IN E000

ouT IN ouT IN IN ouT IN our Coo0o0

ouT IN ouT TN IN ouT ouT IN D000

ouT IN ouT IN ouT IN IN ouT E000

ouT IN ouT IN ouT IN ouT IN Fo0o0

SUD-1  SWD~2 READY select $

OUTY  (IND

IN our READY generated on-board (for drives

without READY sisnal)
ouT IN READY sisnal from the drive
Mar assisgrment ¢

BUD~3 SHD-4 SUD-7 SWD-8

OUTY COUT)Y COUT) (IN)

IN ouT IN ouT FDC and disk dreiver im mas 1
L6K RAM in mar 2

IN ouT ouT IN FDC and disk driver in mas 2
16K RAM i mas 1

ouT IN IN our FDC and disk driver in mas 2
16K RAM i mas 2

ouT IN our IN FDC and disk driver ir mas 1
16K RAM i mas 1

our ouT X X FDC and disk driver ressond
in hoth mars
16K RAM irm mar 1 or 2
(derending on SWD-7
and SWDH)

X X our ouT FDC and disk deiver irn mas 1L

or 2 (deserding on SWD-3 arnc
SWD-4)
16K RAM resronds in both mass
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2.6 USE AS A TERMINAL
CHAFTER 3

The user has the ortion of cornecting the EXORset to a DPERATION

RG-232C comratible device (e.s.  a8n EXORciser), The switceh
SW4-1 must be installed. To connect the EXORset to a 20 mA
currernt  loor devicer uwse the Micromodule M68MMLL (RS-232C to
TTY adsrter). Refer to the M68MM11 marual for installatior. 3.1 INTRODUCTION
For 3 descrirtion of the signals available on the

KG-237C conmectors refer to Table 2-3. Information imnm this charter is intended to familiarize

the uvser with the location and functiorn of the EXDRset
controls. Directives to control the oreration of the EXORzetr
cortrol or modifwe the formast of disrlaved dats mew be entered
directly from the keghoard or via the commuonication
interface,. These directives sre detailed irm this charter.

The necessarwy cable is a 2%-conductor flat cable withy
at the EXORset end a

3M-~3461-0001y 2 x 10-pin card eddgse cormector (or
eauivalernt)

(conductors 21 to 25 not wsed)
3,2 REBET LC i
and at the rerirheral end a ¢ RERRTE MROE
] The RESET rushbutton is  located on the edde of the
EXQRge? ﬁaln Corvtroller Boarde. The RESET switch is wvsed to
reinitialize and restart the sestem. The RESET sigdnal

qelnitmalizes also the kewboard encooer micrarrocessor andd
desselects the mini-flosea drives,

ANSLEY 501-659-2y 2%5-pin conmector (or eauivalernt)

To switch the EXORset from the stand-alone modde of
oreration (off-lire) to ‘the terminal mode of oreration
(on-line)s enter the command $
_— 3.3 OFERATLON CONTROLS

Table 3-1 lists the "ESCAFE" secuences (EBC kew followed
bw  the charscter corresronding to the desired commoncd) s the
commangs: snd Lhe srecial kews wsed to  comtrol  the various
mades of oreratior.

To switeh the EXORset from the terminal mode  of
oreration (or—line) to the stand-alone mode of oreration
(off-line)y enter the seauence @

ESC-0

EXORSET USER'S GUIDE Fade ! P RORGET USER 'S CULDE Paee 0301
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OPERATION CHAPTER OPERATIDN CHARRER

w i Control
Table 3-~1 Dreration Controls SPECTAL KEYS @

ESCARE SEGUENCES $ usc UPFER CASE - Urrer case / Lower case
characters tosdle.
RFT REFEAT ~ This kew derressed todether with am:
ESC—E Barkarouhd ahibrise toddles other kew will cause the character +to be
rereated a2t a rate of abaout 15 Hz.
EBC~L Erase from curzor epsition.
= BRK EREAK — The BRK kew is wsed to ABORT (exit
ESC—E EraticE St et from) &a rragram in  the stend-zlone mode of
oreration. The comtrol returmns to EXORbug and
ESC-F Bilarlsu Pfornetetoagieyd rrimts the contents af the MPU registers.

80 cheracters rer line bw 22 lirnes or

40 ch tars =er line bw 16 lines
SNateERel 2 IF THE BREAK KEY HAB EEEN DEFRESSED ONLY ONCE»

ESC—G Bell. the shorted srosram can be re-entered b
twring the EXORbusg command ¢
EBC~H Cursor left one columr. o
£
e (4 1i here the cu -3 23 :
Res FanG LanE wiere e ERLeRn Le This feature is sreciallw imrortant it the
EBC-L F BREAK kew has been derressed unintertiorally !
ESC~N Cursaor right one columr.
EBC-0 Rexturm From the terminal mode to the
stand-alone mode of aoreration.
EBC~-S Alrharnumer ic mode or.
ESC-T Alxhanumeric mode off.
EBC-U Cursor us one Lines
ESC~V Cursar dawn ane line.
EBC-Y Grarhic mode on.
ESC~2Z Grarhic mode offt.

DFERATION COMMANDS 3

TMAF Addrecss mer todsle., EXORbug morotor diseliows @
o' when the EXORset orerates in mas Ly and &
"% wher the EXORset orersles in mar 2 (see

CHAFTER S for the mar L / mas 2 definition).

XCOM Switeh to the termimal mode of oreratior.

R ORGE e r AR 52 )
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3.4 MINI-FLOPFY DISK OFERATION

There are no front esnel controls on the mini-disk
drives. Prorer loading of the mini-disk dis wvitsl to the
oreration of the mini-disk and drive. Derress the front door
in  the nmiddle to oren the drive. Insert the mini-disk with
label toward the door. Insure that the mini-disk is Tullw
inserted before closing the door. It is imrortart that the
mini-disk. be handled and stored erorerlu. A damaged or
corteminsted mini-disk cen imeair or rrevent recoverw of dats
and can result in damage to the resd/write head. In order to
assure trouble~free oreration and enhance the service Life of
the mini-disky the followindg rrocedure fTor handling should be
observed §

== Raturn the mini-disk to the rrotective Jacket when
nat in use.

e Btore the mini-disk verticallw? do not stack.

= Avoid exrosing the mini-disk to anw magnetizing
force in excess of 50 oersted, (Note ! the S0
oersted level of masdgrnetizing force is reached st &
distance of areroximatelw 76 mm (3 dinches) from a
turical SOLTCer @est, motorss generatorsy
transformers).,

== Do not store the mini-disk in direct sunlight?

warsing could result.

=== Do not use a lead rencil or ballroint ren to  write
o the lesbel? wse a felt tir ren and mark Lishtle
on the label.

03-04
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3.3 OFERATOR TEST FROCEDURE AND SELF-TEST

The basic oreration of the EXORset can be walidated bw
an orarator- monitored series of checks and tests.

38,1 Oreration Checks

Whern the EXDRset is rowered ey ard after 3 ore-minute
warmusy the scoreen should be blanky with Following mecssse
arearing in the ueeer left-hand corner of the screen $

SEXOREUG els
where J.k is the monitor version and revision number.

The disrlaw tarmat snd address mas in which the EXDRset
initializes after the first rower-on derends of the state of
the Jumrers SWI8 (see CHAFTER 2y raragrarh 2.5, With all
SW18 Jumrers  left oren  (defawlt condition)y the EXORset
initializes with 80 charescters ser liney 22 lirnecs uprer case
charactersy white charscters om black backsrounds dgrasnic
mode off and sdaress mas 1.

Various characters can now be entered to check the
charescter entry end diselaw. Note thet the EXORset dis  under
EXDRbusg  cortrols therefore mo more thsen LP characters can be
entered on one line.

The user camn now exercise all ESCAFE seauerncesy cortrol
commencsy  and srecisl kews descoribed wn Tesble d-1. Note that
the ESC-0 secuence can onlwy be exercised when the EXORset is
cormected ta a8 host comeuter via the RS-Z320C link.

Whern the srashic mode i1s switched on after the first
rower-ory  the disrlaw shows the irdelerminate (rancom)
contents of the drashic memors. The srashic memors can be
irntialized bw uveing the EXORbug 1" commard

5551
EEG ADDR XXXX 4000
END ADDR YYYY 7FFF

where 55 is the rattern to be writtern into the grashic memorw
(arm  other bwte cen also be chosern) amd 4000y FFFF ave the
lower and usear addresses of the d@rashic memord.

USER'S GUIDE Fage
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3.5.2 Disk Mini-Diassnostics 3.5.3 Belf-Test Fackaze
The disk driver E/ZRDM includes disk mini-diagnostic A self test rackade allows the wuser to verifw swstem
routines (described in CHAFTER Sy raradgrarh 5.3.4) and an rerformances detect internsl failuresy arct aid
interactive disk test erogram. troubleshooting.
The following examsle illustrates how to invoke and use ‘ of couwrses  to run the self-test routines repuires some
the interactive disk test rrodram @ rarts of the E/ROMy» RAM and & siood rortion of the rFrocessar
itself be orersting rFroererlue. Furthermorer it the diskette
+EADZ3 G srogram entry eoint disgnostic is to be rumy the sustem must be shle to rerform I
basic raad/write orerations. The disk driver resident 1
DRV 7 0 enter drive rnumber ¢ 0 ar 1t interactive test (or the mini-diagnostic routines) maw he

vsed as a8 rreliminary test.
S/C ? 8B enter 5 if the test is to be rerformed once
{(sindle test)sy
enter L if the test is to be rerformed

corrtirously. 3,5.3.1 Swstem Reauirements
DESB ? N enter N it the test should be non-destructive!
read end check data CRCy 21l dishketter The diadgnostic is designed +to run with the followirs
enter Y if the test should be destructive mimimum recuirements 3
{rresent contents of the diskette will be
lost) 32 ~ EXORbudg sustem monitor
write deta rattern ES» then read and check for - The resident disk driver firmware
CRCy &1l diskette (if the diskette is to be tested)
- RAM memors at locations 0000 throuwsh 00FF.
En seee bt 88 end of test messasge 3 -~ The self-test srogramm (E/RDM or disk resident)

n is the error messade rumber (see CHAFTER Sy

Table 5-15)

sEer A8 the erass number (the number of times

the test rasses — 1) B.5.3.2 Test descrirtions
tt is the track nb 8t the end of the test ! 31T | STt iR Tt B WY
st 16 the sector nb +1 at the end of the test

The diagnostic can be E/ZRDM or disk resident. Im  the
case of E/ROM resident test srogramy the orerator enters the
rrogram by twurding the EXORbug commarcd nrmniG.  The self-test
Program is rosition-inderendents therefore nnnn carresrornads

An error—freey single tests should end with the message! to the tirst location of the E/ROM socket used.
If the rrogram is disk residerty 1t can be losded and
E0 0000 27 11 executed via the XDOS commard SELFTEST. If the wser wamts to
relocate the rsrogram srior executiony the XDUS commernd  LOAD
In the continuows modes the =rosirem wiil only stor  at SELFTESBT.CM should be wsedy Tollowed bw the EXORbus "MU*
the first error encourntered (n not ecusl to 0). (move) command. (Alterrativeluwr the ADOS DUMP command can  be

used to alter the file's RIE).
Examrele

=L.0AD SELFTEST.CM
D“U

EEG ¢ 3000

END waww 37FF
DEST zzzxz wwmm

.

where 3000 and 37FF are the bedginning and ending addresses of
the SELFTEST rragram after loading and vooa the destinetion
(relocation) address. To execute the erodramy  enter the
commanc ¢ ouuuaiGe
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Examrle §

In resronse to the erromrt (%) one of six  Tollowirs

; x
tests maw be run 3 M~-RAM CHELCK

QEG 1000
A,  Memorw CRC check END 1FFF

This test, based wron the cuclic redundsnce checks 1-RALKING ADD TEST

rermits to read snd charscterize the contents of & memorw
range bw giving 3 unieve signature. Dne can determine if an lﬁgﬁI;FFs;T TEST (FFrAAsSSy00)
E/ROM or & loaded errosram matches with a krown sood one. o
10F4 AA 18
In resronse to the sromrty the orerator must issue a "C° . "
and  then enter the starting ard ending addresses of the 3-HALKING BIT TEST
memory range he wants to test. %

Examerle ¢

x
C--CRC CHECK

BEG 1000 |
END 1FFF
CRC 2D4A !

x

Ets Memorw diasgnostic

This test rermits to identifw a bad RAM location. It s
divided inta three different tests @

=~ Walking address test
-~ Bit rettern test i
= Walkind bit test

The walking address test stores the most significant 8
bits of memorw address in the even addressed bwete and the
least significant 8 bits of memorws address in  the odd
addressed bute. The walking sddress test then verifies that
a#ll addresses are stored in the esrorer memorw locations.

The bit reasttern test stores & bit rattern dinto each
memors location and then verifies the sctual memors contents.
The test is rerformed far each of the followinsg hey ratterrnst
FFr AAy 55y 00,

The walking bit test first clears all memorw locstions.
Ore single bit is then set and shifted throushout the memorw.
After each shift, the bit urdiaueness is tested by reading all
others bits (which should remain zero).

In resronse to the rromety the orerator must issue an
"M" srnd then emter the starting snd ending addresses of  the
memory  range to be tested, If amn error occurs doring the
testy the wrong location addressy the rerpuired correct  value
and the actusl value are disrlawed,

EXORSET USER'S GUIDE Fase 03-08 EXORSET USER 'S GUIDE Fage 03-09
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C: Kewboard test was selected,.

10 sectors are read to insure track overflow. Ary ervor will
be disrlawed as drives track and sector number .

This test insures that all the kews transmit the correct
ASCIY code.
In resronse to the sromety the orerator must isswe a "H'. The
ASCIX characters are disrlaved on the console. The orerator
must enter the disrlaved set of characters im arnw order. Thew
will be deleted &s soon 25 a match accurs.

D«4 Worse case data rattern (destructive)

EBedinning with track #0r sector #1 of the first selected
drives a3ll1 the sectors are written with 2 worse case bit
rattern ( 4DEZ ). Thew are then read back to check their CRC.
This is then rerested faor the alternate drive if it was
selected. Anw error will be disrlawed as driver track ard
sector number .

Examsle ©

w
K~~KEYEOARD CHECK

TYFE 31ABCDEF
D.5 Sector/drive unicueness (destructive)
if the oserator enters Dy the following will be
disrlawed aon the same line ¢

Each contiguous sector is written with its own sector
end drive wnit number. The head is restored snd each sector
is read to insure unicueress. The read rartial sector is used
to read 8 butes onlw. If 3 unicueness error ocoursy it will
diselaw  an EA followed by driver track and sector rimber., IT
more than 8 bwtes are resdr the error code will be ER,

TYFE IAEC EF

»

D, Diskette disdgrostics

There are five tests which maw be run on 8 selective

) In resronse to the sromety the orerator issues a "D°.
basis or continuousle,

The five rossible tests are disrlauedr numbered from 1 to S.
The orerator should first select the drive to be tested (Dy 1
or  Both). The orerator must then answer the auestion "Do wou
want to run 211 the tests ?* with 2 Y or No A "Y" answer will
rurn 2ll the testss ane after each othersy contirwously looring
qntil the break kew is derressed. An "N" answer sermits the
orerator to choose a8 srecific test bw entering the
corresponding test number. After its comrletions another test
maw  be chosen or cortrol mew be returned to another EXORset
test.

CAUTION @ REMOVE XDOS DISKETTE AND INSERT BCRATCH DISKETTE(S)
INTO THE DRIVE(S) EEFORE EXECUTING DESTRUCTIVE TESTS !

D.1 Write/Read test (destructive)

Beginningd with track #0» sector #1 of the selected
grives eceudo-random date 1e written/read one sector st &
time until 211 the sectors have been tested. The same rrocess
arrlies to the alternate drive if it is selected. If 8 verifw
error  occursy  the error messase E@ followed ba the driver
track and sector rumber will be disrelawed,

Examrle

x
D~-DISK CHECK

1-W/R TEST (DEST)

2-READ FOR CRC (NDN-DEST)

3-UST CASE TK/ST ACCESS (NON-DEST )
A-WST CASE DATA FATTERN (DEST)
S-8CT DRIVE UNIQUENESS (DEST)

2.2 Read for CRC (nom—-destructive)

Starting with track #0» sector #1 of the selected driver
2ll the sectors are read for CRC aonlu. If selectedy the
alternate drive will then be tested., If an error occourss the
drives track and sector numbers sre diselawed, WHICH DRIVE (DyilrEY ? 0
ALL THE TESTS (Y/N) ? N

D3 Worse rcase track/sector aceess (non-destructive) TEBT # 1-W/R TEST (DEST)

This test is wsed to insure track =osition relisbility
uncer warse case arrlication. Begirming et  track #0 sector
#1y 10 sectors are read for CRC, Then the last 10 sectors of
the last track are read for CRC. This rrocess i1s rereated tor
the rext 10 sectors in both directiomnsy wntil 2l) the sectors
have been tested. The azlterneste drive is then checked if it

ANOTHER TEST (Y/N) 7 N

x
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E. ACIA disgnostic

This dissnostic =ermits to check the send and receive
furctions off the ACIA, The onluy reauiremert is to cormect the
sand and receive line todether. The full ASBCII character set
is sent. After a charascter is sentr 2 check is dorne to verifw
that this charascter was correctly transmitted arnd received.
b 1% 8 an error  occursy & messaste such as "TX-TIMEQUT"»
"RX-~TIMEQOUT"» or the reauwired correct character and the
sctusl character are disrlawed.

To run the test, the orerator must issue an "A" in
resronse to the rromrt.

Examele ¢

P

A~-ACTIA CHECK

TX-TIMEOUT if a tramsmit timeout occurs
RX-TIMEQUT if a receive timeout occurs

3E 3D if sent and repeived dota do not match

F. CRT dissinostic

This diasgnostic is a8 visuwusl check of the alehanumerics
grarhicy character dgenerations cursar rositionings becksrounc
changey and 40 to B0 character todgdle functions.

Ta run the testy the orerator must issue @ "V in resronse to
the rromet.Then the Tollowing secuence will be execuwted !

e A dravghtboard-like  rattern must fill the screen

for about % secornds ( ‘dgrashic on' test ).

e A et of '#' characters must thert be suserimrosed
for about the same time ( 'drarhic & alsharameric
on' test),

e The  draushtboard-1ike rattern must disarrear
lesving the '#' rattern disslaved zlone for ahout 5
seconds ( 'alrhanumeric on' test ).

=== The screen will be erased snd the full erintable
ASCII character set must be disslaveds the same
cherscter filling & full line. The ASCIY charescter
set will then be disrlawed with 40 characters rer
Line @end  the backsrourd chensted (0 80 to 40
characters todgdler character generators backsirourd
chisnge test ).

== Nencby bhe cursor moves around the screeny the first
time 80 columns horizontal ardd 22 lines vertical
arnd  next 40 columns horizomtal and 16 lLines
verticsl. The cursor should not blink durirng this
test ( cursor test ).

Page (03-12
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At the end of the CRT check the rramrt is issued and the

cursor must blink again.
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CHAFTER 4

EXORbusg MONLTOR

Irnformation in this charter is intended to familiarize
the user of the EXORset witn the various functions offered bw
the EXORbusgt monitor srosram. It srovides detailed descrirtion
of the commardsy subroutines and entnwy  Foints  that are
available to rerform sustem develormenty evaluatiorn ard
debussing,

4.1 EXORbust COMMANDS

In  addition to the EXbug 2 comratible commandsy the
EXORbug monitor offers a new set of functions that dreatlu
extend srogram develorment and debusiging carabilitue of the
EXORset over edisting systems.

There are five sgrouwrs of commands

1. Four-character commands followed bw a carriasie
return

2,  Two-character commands followed bw a8 carriadge

' return

3, Single character commands following 8 semicolon
or dollar sisn

4, Memorw change commards

He. Comtrol commarcis

The four-character commands allow a rrosgram to be saved
or recovered to/from an sudio cassette recordery exchange
rrograms with an EXORcisery invoke the disk orerating swstems
disslay  memorws blocksy select the memorws mary and switeh to
terminal mode. The user maw add four-charscter commands to
the standard set.

Two~character and single charvascter commands cortrol
rrogram debug furctionsy allow to move memors blocks within
the EXORset memorw ard to irsert ASCII character strings.

Memors chansge commancds  allow memors  locations to be
examined and changed.

Cortrol commands are wsed to switch the EXORset from
terminal to  local mode (on-line/off-line) » erase the
fisrlawy cormtrol cursor movementss to cortrol the
alsharumeric  and grarhic disrlavsy select the dissrlaw format
(80740 characters wer line) and to abort or susrend commard
execution. A  summary  of EXORbug commands is found in Table
=1

Aryg command maw be ertered while EXORbug is  disslawgins
one  of its sromets (o0 or ) The two rromets are wsed to

EXORset USER'S GUIDE Fasge 04-01
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indicate to the uwser which is the currentls selected memory
mar., A "." indicates first mary while a "1" indicates second

| |
e 3 G I Go to the target rrostram at the I 0419
mar . | srecified address. |
: ™ I Go to the tardget rrosram throwsh the 1 04-18 .
EXORbugt accerts both uerer and  lower case ?harmcyerg. \ Lkar RESTART veetons: \
ALl values entered are assumed to be hemadeglmal. T & P & | Tritislize memory block with the | 04-27
invalid command or & non-hexasdecimal value is  entereds I specified hit sattern. I
EXORbug  resronds bw disrlawing WHAT 2y ringing the belly and M oor $M I Srecifv the memorw search address range | 04-21
thern isswing another sromet. | ared mask . |
| y q s N I Trace rnrn dnstroctions I 04+20
Control=X can be used at any time (st command level) to o~ e T R | 04-20
delete the current entry and cawse another sromet to be 3F I Froceed with erogram execution | 04~20
disrlaved. mnrr F I Same as 3F but skis noon bresksoints I 04~20
i $T I Enable trace to ending address functiorn | 04-17
Wher: ertering hexadecimal valuesy onlw  the last four ; 3T I Disable trace to ending sddress function! 04-18
digits are tsken into accournt. If less than four digits are " Fintin sV I Set breakroint at sddress Hrre | 04-15
enteredy leading zeroes are assumed. sV or $V | Dissrlaw breasksoints 1 04-17
s U I Remove breakroint at asddress rrmn I 104+17
iU | Remove a1l breaksoints I 04=17
Table 4-1 EXORbust Commarcis 1 rrrr W | Search memorw for rnnn (L or 2 hutes) I 04-21
1‘ Pz I Lime srinter ON/OFF | 04-23
i | |
. mririr/ I Oren location nren for memorw chanse I 04-23
COMMAND [ FUNCTION I' FAGE ‘ | furction and disrlaw corterts.
| : followed by ¢ | 1
| | |
FRNT w I Disrlaw memors block in HEX & ASCILX I 0404 L LF 1 Orern next memorwy locationy diselsws | 04-23
FNCH I Dums memorws block to asudio cassette | 04-0% | adodress & conterts om rext lire.
L.OAD 1 Load an odect tare from audio cassette | 04-06 L ISPACE | Oren next memorw locstiony disslsw | 04-23
VERF | Verifw an obdect tare sgsinst memorw I 04—0? | tortentsiprisanas 15N,
DUMF I Dume memorw block to EXOReiser memors I 04-08 ! £ ACOMMA I Ozen nest memory locationy o odisslau | 04-23
DWLD I Download ar EXORciser memorws block I 0408 i CrrUA I Orer previouws memorws locstiony disrlaw | 04-24
L NK I Download an EXORciser disk file | 0409 f ' 1 address & contents on next line.
XDOS . I Irvoke the disk orerating swstem I 04=4.40 CrndSLASH I Reorer current memorw locstiory disslaw | 04-24
TMAF 1 Tosstle memors mar I 04-10 | address & conterts on mext Line.
XCOM I Switceh to terminal mode I 04-10 'CHARACTER | Insert ore ASCII character I 04-23
1 ! rrrr $ 0 | Caleulate short relative offset to rmmn | 04-24
KA | Disrlaw/change tardget A acoumualator I 04-11 i 3. I Calculate long relative offset to rnm | 0424
RE | . 3 B acoumlator I 04-11 L CKR I Terminate memorw change function I 0428
REC | i A CC redgister | 0411 |
KD | 4 3 D register I 0411 CTRL~W I Susrend commard execirtion 1 0404
5 | (AvE accumulator sair). ! CTRL~X I Abort currernt command or ertrw I 04-04
RF I Disslaw/change tardget Direct Faste | 042 | i
I register. I 0412 E S0 -E I Disrlaw backsround chanse I 04-26
Fel... | Diselaw/chansge tarset Location courter | 0412 ESC-0 I Clesr disslay from cursor | 04-264
| (erosram courter) . ! ESC~E I Erase screer . v I 04-26
RS | Disrlaw/change target Hardware Stack I 04-12 ESC-F I Disrlaw Fformat togsle (40/80 characters) | 04-25
| rointer ., ! X ESC~6 I Sound bell 1 04-26
KU | L] " User stack rointer] 04-12 ESC~H I /Cursor to erreviows location ¢ a0 1 04-25
RX I . " X index resister | 04-12 ESC-K I Kill lire from cursor I 04-26
RY ] . " Y index register | 04-11 ESC-I I Cursor home 1 04-264
KK I Diswlaw all registers R 1 ESC~N I Cursor to nest location oo I 04-26
GBM 1 Select memorws location for diselsw I 0412 ESE~0) I Return to starnd-alone mode of oreration | 04-26
| trace function ard breakroirts. ! ESC~G I Alsharumeric diselsw ON 1 0425
GF I Select disrlag sreed I p4%14 3 ESST: I Alrharnumeric disslaw OFF I 04=25
MY I Move memorw block I 04-14 ' ESC~U I Cursor we one line 1 04-26
Is I Imsert ASCIY strinsg Lo memors 1 04~14 ESBC-Y I Cursor down orne lLine I 0426
EV I Exterd breskroints to WRITE corndition I 04-13 ESO~Y I Grarhic disslaw ON | 0425
e | Enable track change of memorws location | 04-13 BEBE~2 | - Grashic disslaw OFF | 04-25
DT_E | Disasble track chansge of memorw location | 04-13
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Note ! Erasckets indicate ortional ertries two consecutive disrlaw  lines. In addition» ro
buwte rosition header is denerated.

While memory is beirst disrlavedy erterirs
Control-W will cause the disslaw to be susrended
at the end of +the currernt lime wntil another
character is entered, Entering Control-X will
?bort the FRNT commarnd at the erd of the current

ire.

4,1.1 Four—-Character Commands

The four—character commands are activated bw entering
the arerorriate four characters followed by 3 carriadge return
(CR) on the sustem keuhoard. The four—-character commands are
described as follows .

+FRNT

HEG 0000 1000

END 0000 1050

00 01 0Z 03 04 05 06 07 08 09 0A OF 0C 0D OFE OF

L1000 7E F2 AE 7E FO0 45 7E F0 &6F 7E FO DS 7E FO D9 7E  ~r.~sE~ro~pl) ey
1010 FO 88 7E F1 18 7E F2 2A 7E F0 E3 7E FO0 AF 7E FO0  F. Q. TXp37 /5
L1020 AD 7E FO 3A 7E FO 2D 7E FO 2F 7E FO Bl 8D F2 A6 —~wi7p—"5/"ml.r&
1030 00 81 04 27 37 8D E1 08 20 F5 86 0D 8D DA 86 0A +ee'7ede LesslZes
L040 8D Dé& 4F 20 DB CE FE 99 8D E3 CE FF 0A ED Fé 04 VD SNC..oNo o=V,
1050 25 F3 CE FE 9E 8D Dé& CE FF 0C ED Fé6 04 25 F3 CE  ZaN<{. sUN. o=v . ZsN

FRNT This command disrlaws the srecified rortion of
memory in both hexadecimal and ASCIL forme.

After the user has entered FRNT followed bw a CRy
EXORbug  resronds bw disrlawing BEG nnnn. nnmm Qs
the last bedgirning address entered. Note that rrnn
is imitislized to 0000 on swstem turn—on. If the
disrlaved bedginming address is corrects the wuser
should ernter & CR. To chande the besinning
addressy the user has to enter the new address
followed bwy a CR. (The command can be aborted at
any time bw ertering a Cortrol-X).

If an incorrect address is entered» the correct Fighare 4-1 FRNT Examsle
address maw be entered directlw on the same line
before the CR is entered. Ur to 19 hexadecimal
characters can be entered before the CR. Onlw the

1ast four characters will be used as the address. FNCH This command dumes the srecified rortion of memorw

ornto the audio cassette recorder that casn be
attached to the DIN comnector of the EXORset. The
ASCIY hexadecimal tare format wsed bw FNCH is
described in Fistoe 4-3.

If less than four hexadecimal characters bave been
ernteredy the wnsrecified most sidgrnificart digits
are assumed to be mero. For examrler enterinsg E CR

gives an address of $000E.
After the commarnd has been entereds EXORbust

recuaests the bedinning ard  ending addresses as
described under  the FRNT  command. After the
bedginming and ending addresses have beern  enteredsy
EXORbug  recuests the information to be sut in the
header record. Zero throush 17 charactersy
terminatecd by & CRy maw be entered. If 18
charactersy not including a8 carrviasge returny  are
entereds the characters will be ignored and the
header informastion will be recuested again. ASCIT
corntrol  characters should not be wsed in the
header .

After the beginning address has been successfullu
enteredy EXORbug diserlaws END mnmn (where ommre is
the currert ending address). Here the user has the
same ortions for entering an ending  address  as
described for the beginning address.

If  the erntered ending address is less than the
beginming sddressy  EXORbug  will request the
pedinning  and ending address adgain. Xf the ending
address is grester tham or ecual to the bestiredirs
addressesy  EXORbug  will disslaw  the recuestecd

sortion of memorw.
Wher the CR terminsting the hesder informatiorn is

erteredy  EXORbug will bedgin  the dume secuerce.
Therefore the csssette recorder should be turned
o after the last header character bas been
entered but before the CR terminating the header
is  ertered. In additiony the wser should wait at
least O seconds from the bedgirming of the clear
leader of the tare before entering the CR (to
avoid errors due to srlices at the bedirnning of
the tare).

The dismlaw format derends on whether the EXORset
is orerating in 40 or 80 charscters ser Line mode.

Irn 80 characters/line modes the disrlaw format is
the ome shown in Figure 4-1. Evers ten linesra
bute rosition headers showing the address of everws
buwte within a8 line is dissrlawed for better
visualisation. In 40 characters/line modey everw
lime generated bu FRNT is truncated and arrears on
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Wherr EXORbust has comrleted the FNCH furction it
issues a rromrt. At this rointy the cassetie
recorder should bhe turned off. The data sert to
the tare bw the FNCH command is not diserlased.
Figure 4-2 shows an examrle of the FNCH commarnd.

+FNCH

EEG 0000 FOOO
END 0000 FOS0
HDR=EXAMFLE4 .2

°

Figure 4-2 FNCH Examrle

L.0AD The LOAD command reads an ASCII hexadecimal tare
from the audio cassette recorder. The recuired
tare format is the one dgenerated bw the FNCH
command and shown in Figure 4.3,

Address

After the wser has entered the command followed bw
a CRy EXORbug will start to load a single obJect
file. The user should switch the cassette recorder
to rlawback-on at this time.

Whern EXORbusg encounters the header record (80)y it fata
will disrlaw the header irnformatior. It will then
load the data held in the data records (81).
Loading will stor when an end-of-file record (89)
is encountered.

C——————3 CUFONTO—————>
T
i
i
i

If & checksum error is encountered while loadinss
EXORbug will disslaw CSKM ERROR rnnn (where  mnmm
is the sterting load address of the record in
error) andg issue another sromet. If the error
resides in the loading address itselfsy rnrn is of
no meaning. The user can rewind the tare and start
3 rew LOAD command. If the same error occurs adain
at the same loading addressy it is due to an error
on ‘the tare.

|
|
|
== ==  Checks.m
I
|
|

Trailer

CC = 0 Header record
1 Data record
? End-of-file record

The checksum is the ore's comrlement of the su
mmation of 8-bit butes.

As  the LOAD command writes esch data bwte into
memorss it reads it back to insure that memors has
chansged correctlw. If memors does not chanse

.

rrorerluy the messade The rumber of rulls of the trailer is srecifie

‘ of in location NU =
ADDR/MM/ TF J [y LFAD ($E72D)
rnen mm L

will be disrlawed and the LOAD commarnd is shorted. Figure 4-3 Tare Format
mAnn is the  address of the memorw location that
did rot charnse correctls. mm is the value that the
memory  location changed to. tt is the conternt of

the tare for that locatior.

VERF The VERF command verifies the memorw with an ASCIIL
hexadecimal tare from the audio cassette recorder.
The reauired tare format is the one described for
the FNCH command and showr in Figure 4-3.

The VERF commard checks for header record and
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checksum ervors the same as the LOAD commard. The
data inm  the header record will be disrlauwdéd,
Checksum errvors during a VERF result in the same
error messase as checksum errors during a3 LOAD.

Fromet (X)y the FNCH command has to be
reinitialized marwally,

Once the bedinning and ending addressess and  the
header information have been entered successfulluy
the EXOReiser starts its runch secuence ard  the
EXORset starts auvtomatically to load the
transferred data, During data transfers EXORbus
checks for checksum errors and menory ervors as
described for the LOAD command. Once the data
transfer is comrletedy EXORbudg issues a sromet.

Wher 8 mismatceh betweern the tare and memorw is

detectedy the error messase

ADDR/MM/TT
mnew mm L

is disrlawved. nnmm is the address of the error. mm
is  the memorw cortents. tt is the tare corternts.
The heading ADDR/MM/TF is disrlased onlw for the
first error detected. Onle the address and data
rortions of the messsde are disrlaved for
subseauent errors. Note that if there are manw
mismatches within 8 recordy EXORbust bedinst  busw
disrlawing the error messasesy maw  miss  the
followinsg record.

LINK The LINK commarnd allows an EXORciser disk file to
be loaded into the EXORset memorws. The EXORset
must  be correctls cormected to the EXORciser via
the rarallel link described in Fisture 4.5y that
must be imrlemented at address $ED00. After
entering the LINK command followed by a CRy the
user  must  initiate the data transfer on the
EXORciser wsing the MDOS COFY commarnd as described
in Fisure 4-4,

DUMF The DUMF command transfers a memorw block to the
memory  of  an EXORciser sttached to the RS-232
gserial interface on cormector J03.

EXEUG 1.2 MAID
XEB003G
MDOS 03.00

The tramsmission format wsed bw the DUMF  commarnd =COFY FILE « SF $ DUy #UD 3 D=L INK

is  the same as described for the FNCH commard ard

is comeatible with the EXORciser LOAD commanc. Figure 4-4 LINK Examsle

Eefore entering the DUMF commandy the wser must
insure that the EXORciser is in the main EXbws
control loor and that the RS-232 irterface is
set-LE for 2400 EAUD oxeration. If these
conditions are not mety EXORbug ds wmable to
tramsfer data to the EXORciser.

FILE is the name of the file to he tramsferred. SF
is dts suffix and DV is its logical drive rumber.,

The rrogram LINK is uwsed to smerform- the transfer
or the.EXORciser side of the links arnd must reside
in a file called LINK. The srosram LINK is listed

The rrocedure for the DUMF command is exactls the e ARFRRRITN Sh

same a8s the one described for the FNCH command.

DWL.D The DWL.D commarch downloads ar EXORciser
memory-resident srosgram to the EXORselt memors.

The tramsfer is made vias RSE-232 serial interface
(commector JO3). As  for the DUMF  commardy the
EXOReiser must be wnder EXbust cortrol and the
RE-232 interface orerating at 2400 BAUD.

After emtering the DWLD  commands  EXORbug  sernds
avtomatically the FNCH commarnd to the EXORciser.
The EXORciser will thern reauest the bedinming  and
encdirns addressesy  and  the header informatior
throush the EXORset disslsw and  kewboard (the
EXORset orerating as terminal). For detailed
rrocedure descrirtion refer to the corresronding
EXORciser User's Guide.

Note that if the wser makes an error cauwsing the
EXOReiser to abort the FNCH command snd issuwe its
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Figure 4.5 Link Farallel Interface

XDOS The XDOS command is  wsed
orerating sustem.

The cortrol is first transferr
controller which will in
electronics and thern sroceed to read the bootbhlochk

into memors.

is btrarmsferred to dit., The b

attemst
resident

to load into memorw
orerating sustem. If

(see the XDOS User's Guide
error messadges)y  XDOS  will
messase and is readws for use,

TMAF This command allows to swi
address decoding sattermn  to
swatem address decoding FPROMs.
The function of these FROM
available addressing mars

raradgrarh $5.2.4 of this mamnusl.

to  envoke

ed to  the
itialize

Once the bootblock is losdeds
wi. 1L

ootbhlochk

for a8 descristion

i sl By

toh from
the  obhe

5 as  wel
are

original EXORset address decoding FROMsy

memors

rages in which the EXORbug momitor

rerirherals reside ($E000 throush $FFFF)

affected

thw the TMAF command.

XCOM The XCOM commard switches the EXORs

terminal

EXORset USER'S GUIDE

mode of oreration.

G

HAFTER 4

EXORoL.ser

$E000

FXA
(A sicie)

the dishk

diskette
drive

the

aorcbrol

then
the remainder of the
no errvor is detected

of

a  sigrneon

one set of

L.

r

1 as

described
Note that with

the

are

et

-
@£

4

&

arncl

T

€

the

the

ir
the
two
its
not

the

0410

FXORDbst MONXTOR

EXORset USER'S GUIDE

4.1 42 Two-Character Commards

The two-charascter commands are activated bw erntering the
asFrorriste  two  characters followed bw a CR. Two-character
commarcs fall into three drours 3 register disrlaw  and
changey breaksoint controly and miscellansouws funethions.

4,142.1 Redgister Disrlaw and Change

These commands allow the user to disrlaw and chanse the
MOBOY redister values that are used while executing the
rrosram  under  test. There is one command that disrlaws all
the register valuesy while individusl commands are wsed to
disrlaw  and change esch redgister. In addition there is &
command to select a memorw location for disrlaw along  with
the microrrocessor redgisters during breskroints or trace
orFerations.

RR This commarnd disrlaws 811 tardget redisters as
shown in Figure 4-6,

The wmnemonics Ly Sy Uy Yy Xe DFy Evy Ay and C
desidnate the location (erostram) cournters hardware
stack Foirmtery user stack woirtersy Y dnces
redister » X index redistery direct rage redgisters
E  ascoumulatory A accumulators and condition code
redirstery resrectivelu.

RA This commard disrlews the tarsgelt A  asccumulator
value (rnrm)s The value maw be left unchanged bw
entering & CRy or modified bw enterinsg & new value
followed bw a8 CR.

RE: This commarct  diswrlaws the tarset B accumalator
value (rn). The value maw be left wnchansted bw
entering a CRy or modified by erntering & new value
followed tbw 8 CR.

RC This commanc disrlaws the berget condition cocde
register value (nn)  «  The value maw be left
tw entering @ CRy  or modified 1%}
erntering 8 new value followed bw s CR.

RD This command  disrlaws the target D register (AsE
accumualator =air) value Ganrrm) s The value maw  be
left wnchanged bw  ertering a CRy or modified bw
ertering a8 new value followed bw a CR.

CHAFTER 4
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changes of  one wser defined memorw locationy and to disable

i nd disrlaws the tardget location counter
R ) arins the track change functior.

value (rnmrnd .  The value maw be left unchanged bw
ertering 3 CRy or modified bw entering a rew value

follovwed bw a CR. EV This command allows all existing breskroints to bhe

externded to the WRITE condition. This means that a
given breaskroint s ascotive whery and  onls  whery
the MC6B09 writes data at the corressoncinsg
address. This is the ocase during execution of
instructions suwceh  as a8 8TA nonny where rnmm s 3
breskroint address.

RF This command displaws the tardget direct rade
redgister wvalue (). The value may be left
unchansged e entering a3 CRy or modified bw
entering 8 new value followed by a3 CR.

Or ertering the EV commandy EXORbus will disslaw
*Y/N ?P* angd wait for a wser inewt. If 8 Y is
entered the extended bresksoint fumetion is
enabled. If a8 N is enteredy it is disabled.

RS This command disrlaws the tardget hardware stachk
rointer value (nohm). The value may be left
unchanged bw erntering s CRy or modified fal]
entering 38 new value followed bwy a3 CR.

TG This commanc enables the trachk
change-of-memory—location function and to serecifw
the address on which it should orerate.

RU This command disrlaws the tardet wser stack
rointer valuwe (nonrd.  The value maw be left
unchansed buy entering @ CRy or modified buw

i . o i CR.
entering a nap vilye, falloue My = After the wuser has entered the TC  commandy

EXORbug will disslaw the last memorw address that
had been entered in 8 sreviouws TC commard (0000 if
TC is ealled for the fivst time). If the disrlawed
address i correcty the wser ermters a CRy
otherwise it can be modified by entering a3 rnew
value followed tw a CR.

KX This commared disslavs the tardget X index resister
value (rnnn) .  The value maw be left unchanded bw
entering a CRy or modified bw entering a3 new value
followed bw a CR.

During  execution of the target erosrasmy wherever
the MC6B0? references the selected memorw location
AND modifies its cormtertsy EXORbug will diserlaw §

RY This command disrlaws the tarset Y index redister
value (mnrm) . The value maw be left wnchanged bw
entering a8 CRy or modified bw enterinsg 3 new value

followed bw a CR. CELL. rrwire JUST CHANGED TO mm

where nrrr is bthe selected memorw address amd mm
is the rnew contents. The comslete microrrocessor
statuwsy  after execution of the instroction that
modified the selected memorw locationy will be
disrlaved om  the rex Line. Execution of the
target rrogram will be storred and a rromet issued
to allow the user to erter commarcs.

SM This command allows the user to select 8 single
memors  location for disslaw  along with the MFU
redgisters during a breskroint or trace oreration.

After the wser has entered the SM commarddy EXORbLs
disrlaws the address of the memorw location beirns
currently selected for diselas. The default value
is 0000, MWhern the address is set to 0000y mo
memory location is selected. The memorw locabtion
0000 can therefore rever be selected for diselawg.
The wser maw keer the address wnchansed al®]
entering a3 CRy or ernter a mew address followed b
a CR. A examele of SM command wtilisastion is
showrt in Figure 4-6.

As  long  as  the track change-of-memoru-location
funetion dis  enasbledy evertuasl breskroints are

isabled,

During a trace secuence (be it & trace ronn
instructions or a trace to end address)y the Lrack
change-of-memory-location is disabled.

DT The DT commanc disables the track
change-—of-memory~location function. Ereskroints
that bhad everntualls beern set srior to the TC
commanddy are enabled adgsin. Note that if the TC
commandg  bad been enabled at the same address tharm
& e stirg tareaksoirty the corresroncirns
breakroint will be removed bw the DT command as it

Sety remove and disrlaw breaskrointsy are functions that
are rerformed bw  single—character commands (see sarasrasrh
4,1.3), The two-character commands allow the uwser to extend
existing breskroints to the WRITE corditiorny to track the
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After entering the IS commandy EXORbus will
reauvest  the begirning address at which the strins
should be inserted. The disrlawed address can be
left wnchanged bw entering a CRy or modified bw
entering & new address followed bw a8 CR.

would be removed bw selecting 3 new address bw 3
another TC commard.

441423 Miscellaneouws Commardds
———————————————— All characters following the CR will be inserted
in  contiguous memorws locations starting at the
srecified bedinning addressy wntil 3 Control-D
(EOT) is entered. The EOT character (04) is the
last ome to be inserted. As everw character is
inserted dirmto memorwsy  EXORbug  checks if memorwy
changes corvectlw. If a memorw location does not
change rrorerlwy EXORbust will disslaw "NO CHNG"

and abort the command.

These commands select disrlaw sreedy move a memorw bhlock
withinm the EXORset memorwy insert ASCIL character strings
irto memors.

SP This commarnd disrlaws the current delaw value used
for disrlawing characters on swstem CRT. The value
maw be left wnchanged bw entering a3 CRy  or
modified by entering a new value followed bw 3 CR.

The ASCIT charascter string that has beern inserted
wsing  the IS commarvdy being terminated bw EQT» is
reads to be disrlawed bw the XFDATA or XFDATI
The delaw value is indtislized at swstem turn-on subroutines (see raragrarh 4.3).
to 0000 Cmastimm sraed)y  which corressoncds
arrroximately to 600 characters/second. A value
ofy for examrley 300 will slow down the disrlaw to

atwout 120 characters/second. 4,1,3 Single-Character Commands

MV This command moves the comtent of the srecified

memory block to the srecified destinatiorn. The single-character commands control debus functions.
These commands are alwaws rreceded bw a semicolon (3) or 3
dollar sign ($). Single~character commands fall into various
dgrouwrs ¢ srogram execution controly srodgram executiory memors
searchy and miscellasneous functions.

After the user has entered the MV commardy EXORbs
recuests bedinming  and endirs addresses ELS
described for the FRNT command. Once the bestirrmins
and erwiins addresses have heen ertered
successtullyy EXORbug will recuest the destination
address bw disrlawing DEST rnrny where nnmm is the
last destination address entered (initislized to
0000 at swstem turm-ond). The value maw be left
unchanged by entering a8 CRy or modified bw
entering 3 new value followed bw &8 CR. The
destination address cannot e ir the
bedginming-ending address range. If this should be
the ocaser EXORbudg recuests new bedinningy endinsty
and destinastion addresses,

4,1.3.1 Frogram Execution Control

These ocommands  control  the execution of the tardet
rrogram. Thew allow the wser to sety disrlawy and remove
breskrointsd  enable or disable the Trace to Ending address
mOCie o

If an overlarring move has to be rerformeds the Set a breslroirt
user  should eroceed in two stess ¢ first move the
memory block to some safe areay and  btherny  move
this ares to the final destination. This srocedure
is mandatorw to erevent data of being overwritben
by the move before being moved.

FORMAT 2 addr 3V

This commarnd sermits the user to srecifw a
breasksoirt. A maximam of 40946 breskroints osn bhe
erntered. ALL breakroints must reside in  the same
4K memory =ase .

As data is being movedy EXORbust checks that memors
changes correctls. If an attemst is made to move
data to a8 non—RAM or defective RAM aresy EXORbus

will disrlaw "NO CHNG" ard sbort the commarc. The  hardware breakroints concest  of  the

EXORsaety allows bresksoints to be set in RAM  or
ROM  ard om arw bwte of an instroction (even on 3
Is This command allows ASCII character strings to be memors Location referenced bw an instroction).
inserted directlw from the swstem kewbosard to the

srecified memory ares. During execuwtiorn of the target rsrosicsmy the
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breakroints are activated. When a breakroint is
encountereds execution of the rrosiram is halted to
rermit visual checks or other rerformance analwsis
of the FrOCessor's FUTOST a8m registers. The

breakroint sequence is ¢

first bute of ar instruction ereceded bw  an
instruction that uses the look-shead feature of

the MC4B09 (like most single bwte instructions)s
control will be returrned to EXOR st before
execution of the instruction on  which the
breakroint is set. The disrlaved location counter
value should be checked to determine where user's
rrosgram execution has been storred.

- The wser designates the breakroint
locations wsing the addriV  command. Since
the breskroints use interrusrts (NMID)» thew
should only be arrlied in rortions of  the
target erogram  where the stack rointer is
rointing to a valid stack area. Should &
breakroint be encountered with the stachk
rointer (8F) rointing to a norn-valid areass
EXORbusg will disslaw the "EAD SF" messase.

Disrlaw the breskroint addresses

FORMAT ¢ iV or $V

This command disrlauws the sddresses at which
breakroints are set. If no breskroints have been
set (or if thew have been removed)y EXORbug will
disslaw "NO BKFT".

o The wuser initistes the target rrosiram
execution through the uwse of the srosram
execution commands (3G addriGy Py or
renrdF) . Note  that  breskroints  are  not
enabled during trace orerations.

Remove & srecified breskroint
. Wher # hreskroint is  encourteredsy
cortrol is returned to EXORbust  and  the
srocessor redisters as well as the ortional
memory location selected bw the M commanc
are disrlawed as shown in Figure 4-6.

FORMAT ¢ addr 31U

This commanc removes the breskroint at
address addr. If no breaskroint is set at  the
srecified addressy EXORbust diselaws "NO BKFT".

2100700 86s339E7y2y0y4C»20510230 FA
0107 00 FA
+SM 0000 200

Remove all breakroints

«1023V

JRR FORMAT 3 U

L-0000 S-E&FF U~0000 Y-0000 X-0000 DF-00 E-00 A-00 C-DO

10036 . This command removes all the breskroints. If
L-010% S~E&FF U-0000 Y~0000 X-0000 DF~00 E-00 A-33 C~-DO M-33 no breaksoint is sety EXORbug disslaws "NO EHKFT®
23F f ’

L-010% S~E&4FF U=0000 Y=~0000 X-0000 DF-00 E~00 A-3%5 C-D0 M-33

.

Srecify and enable the trace-to-ending address

Figure 4-6 Ereakroint Examele FORMAT ¢ $T rimn Laddr ] CR

This command enables the brace-to-encing
address  functiony disrlaws the current  erwiins
address (nomrn) and allows the user to  change  it.
Oree  enabled »  the trace-to-endinsg address is
imitiated bw starting srogram execution with the
sF commarci. EXORbug will trace the tardget srosramy
instruction by instructiorny  wuntil the trace
srogram  counter  dis  eaual to the ending address.
Thereforey the ending address should be set on the
first bwte of arm instructior.

NOTE

~- When an sbhort ocoursy the breaksoints are NOT
removerri. Duar i st 3 restart SEQLIENCE Y all
breakroints are removed.

w  Whern a breaksoint is encourteredy the rrocessor
normally  returns control to EXORRwst after
execution of the instruction on which a bresksoint
is set. Howevery if a3 breasksoint is set on the

During  the tracey entering Control-W will
cause  the trace to rause wrtil SOME other
character is entered. Erntering Cortrol-X will
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abort the trace asnd return control to EXORbus.

Once  enabledy the trace-to-ending address
remains active wuntil it is disabled or an ahort or
restart ocours.

The wser should ensure that the stack rointer
is rointing to a valid stack area before anw debus
functionss such as breskroints or track chanste of
memory  locationy are encountered in the tardget
rrogram. This cam be accomrlished bw srecifwing
the stack rointer value wusing the RS command
hefore the 36 commandy or bw executing an LDS
instruction at the beginning of the tardet
FTOSiram.

Since the trace oreration uses an NMI  (and
the stack)y tracing should not be used unless the
stack rointer is rointing to a3 valid stack area.

CHAL instructions carmnot be traced because
the trace NMI would cause the CWAT to corntire ard

not wait forsthe dser intercuet. Start the tardet rrosram at 8 srecified address

Disable the trace-to-ending address FORMAT ¢ addr G

This command starts the target srogram at the
srecified address. The rrocessor redgisters will be
loaded from the tardet redgisters which conmtain the
last wvalues obtairned by EXORbug (during the last
breakroint. or trace oreratiorn). The values of the
tardget redisters can be chanded using the redister
change commands (see rarvadgrarh 4.1.2.1). Durins
sustem turn-ony  the tardget stack rointer is
imitislized to $E703» the tardet direct rase
redgister is clesred and the T and F masks in the
tardget condition code register are set, All other
target redisters are cleared.

FORMAT ¢ 3T

This command disables the trace-to-endinsg
address function.

4.1.3.2 Prosgram Execution

These commands rermit the uwser to execute the target
srogram.  The various erodgram execution commands Fermit
starting the tardet srosiram throuwsh the restart vector or at
a srecified sddressy Froceeding with srogram  executiony  and
tracing one or more instructions.

The wuser should ernsure that the stack rointer
is rointing to a8 valid stack area bhefore any debus
functionsy suwuch as breakroints or track chansge of
memory locationy are encountered in the tardget
erogram,  This can be accomrlished by srecifwindg
the stack rointer wvalue wsing the RS  commard
before ernterins the addr 3G commandy  ov bw
executing an LDS instruction at the bedinning of
the tardget rrodgram.

Start the tardet rrodgram throush the restart vector

FORMAT ¢ 3G

The addritG command carnot be used to initiste
a trace-to-ernding address functior. 1 by i the
trace-to-endinsg address  ds  enabled when this
commard is erntereds EXORbug will disslaw WHAT 7y
sound the belly asnd dissue arother sromet.

This commanc starts the tardet rsrosram
through  the wser restart vector. The restart
vector is obtzined from the user's tor of memorw
srecified at addresses $E72E and $E72F (see the
start-w rrocedures  section.) Therefores when
using 316Gy the tor of memorw address should be set
we aeeroeriatels otherwise EXORbusgt will dissrlaw
the "NO VECTORS" messade.

This commard carnot be used to dinitiste 2 o0 T
trace-to-ending address function. T the
trace-to-ending address mode is- enabled whern the
command  is  enteredy EXORbug will disslas WHAT P
rsound the belly and issue another sromet.

8= Some  EXORbug  routines make wse of direct
addressing with 8 direct rade redgister value not
eaual to 00. Aborting maw cauvse the target direct
rase redgister to be set to the EXORbug value.
Thereforesy if the wser srogram wses direct
addressinsy it is 8 good sractice to check the
target redgister values before entering the addriG
Commant .

The values of the tardget redgisters are taken
excert for the direct radge redgister which is
cleared and the T ard F masks in the corwdition
cofe register which are set to emulate an
effective restart seauence.
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441 .3.3 Memorw Search

Froceed with tardget rrosram execution

These commands control  the memorw search  functior.
Commards  are included to establish the search address range
and comrarison mask and to indtialize the memorwy search.

FORMAT $ CvalueliF

This command resumes tardet rrosgram execution
using the tardet redister values. The value (if
entered) srecifies the rumber of breakroint
locations to be rassed before a breaksoint returns
cortrol to EXORbusg, Figure 4-6 shows an exam~le of
3F commarid utilisation.

Srecify search address ranste and comsarison mash

FORMAT ¢ M oor $M

A rass value will not be accerted if no
breskroint is set and EXORbug will diswlaw  "NO
EKFT*. If a rass value is entered and the track
change of memorw location is activer EXORbuwg  will
disrlaw WHAT ?y sound the bells and issue another
Fromet .

This command first recuests the search
address  rangte as described in the FRNT command.
Memorwy will be searched from the bhedginning sddress
sracified throusgh the ending address.

After a8 wvalid asddress range is  enteredsy
EXORbug reauests the search comsarison mask in the

The valueiF commarnd carnnot be usect to : .
followinsg manner @

initiate a trace —to-ending address function. Even
if  the trace-to—ending address is enabledy
erntering valueiF will not cause the targel srostram
to be traced.

MASK=rnrm Cvaluel CR

mnr is the  hexadecimal rerresentation  of the
curvent mask. If the currernt mask is correctr the
wser  maw  enter a CR. Otherwiser a8 new value
followed bhw & CR can be entered.

Howevery the F command can be uwsed to
initiste a8 trace-to-ending address function if a
rass value is not entered.

The search commard (valueiW) allowirs
searches of single or double bwtess the search
mask has to ber resrectivelwr a8 single or  double
bute .

Ereakroints are rot active [ 00 o W 't 3
trace-to-ending address functior.

Trace the next debruction The mask seecifies which bits are to he

checked against the search value. For examnsleyr @
mask.  of $FFFF  would comsare each bit (durinsg a
double bwte search)y while a mask of $01  would
comzare onlw bit 0y  the least sigrificant bit
Couring 8 single bwte search). ALL  bit  rositions
for which the search mask contains a 0 are don't
CABreS.

FORMAT 3 CvalueliN

This command traces the next instructiond(s).
If & value is entereds it serecifies the rumber of
instructions to be traced. After esch instruction
is executedy the registers (and ortional memorw
location) are disrlaged.

If moeltisrle instructions are tracedy ermtering
Comtrol-W will cause the trace to stor until  some
other character is entered, Entering Comtrol-X
will cause the trace to abort.

Search for single or double bwte

FORMAT ¢ valueiW

Since the trace function wses NMIy CWAT
instructions should not bhe traced because CWAT
instructions will rnot wait for the user interrvusty
bt will comtirnue due to the NMI.

This commarnd searches MEMOT over the
srecified beginning-ending  address range for 3
mateh with the value. entered. The value enterecy
can  be a8 single or double bwte. Onlw those bit
rositions set to one in the last comearisorn mash

Eecause the trace NMI uses the stacky tracins g
erteredy are comeared during the search.

should only be dome in sortions of  the tardget
srogram  where the stack rointer is rointing to a

SRS sEahs uran. The SaEME beeti rrdrs and  ending  asddress

rarameters are wsed for the FRNTy FNCHy DUMFy X8y
Ly  and the M commasnds. Therefores if one of these
commancds 1s entered after the M command but before
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the W commardy the bedinning ard ending addresses Enable/disable cory of outeut to the lirme erinter

sracified for the last such commared entered will
be uwsed as the search ranse.

FORMAT 3 $Z rn Chuteld

If  the value entered for the W command is a
single bute and if the most significant half of
the current mask is not 0y EXORbug will reauest @
new mask. to ensure that the user idis willing to
rerform a double bute search. If the user does not
modifw the mask, a double buwte search (where the
least sidgnificant bute of the search value is the
value entered and the most significant bwte is 0)
will be rerformed.

This commardd disrlaws the status of the ZFLAG
which controls the line srinter interface. Whern
the mn value (ZFLAG) is 0y the lime srinter is not
activated and dats is onlw disrlawved on the sustem
CRT+  The rnn=0 status is & default condition
following a rower—-us or restart. Whern the mm value
is rnor-zero (1)y the line srinter is activated and
the CRT owtrut, data is also sent to the lime
erinter. The erinter ouwteut is not  ragedy bt
contirmous. To select outeut to the lime srinmtersy
a "bute" value of 1 must be entered.

If the currernt mask has a value of 0000
(which means that all bits of the search value are

don't cares)y EXORbug will reauest a new mask.
User rsrostram  outeoty directed throush the

variouws EXORbusg subroutimess will slso be directed
to the line erinter if the ZFLAG has 3 value of 1.
Note that the ZFLAG is kert in locatiorn $E729 and
can be modified bw srosiram.

Whert  the memorws search finds a matohs the
address of the mateh is disrlaved. Erterins
Cortrol-W while the search is being serformedy
causes the search command to wait until some other
character is entered. Erntering Control-X» causes
the search to abort and cortrol to be returrned +to

the EXORbust command level.
4.1.4 Memorw Chanhsge

4,1.,3.4 Miscellaneous
___________ The Memorw Chansge function rermits the user to examine
and  change  individuasl memorws locationsy and to calcoulate
offsets for relative asddressinsg mode instructions. To  invoke

the Memorw Chandge functiory the wser enters

These commands allow the user to initislirze memorw with
a8 srecific bit rattern and to control the line sricter

oreration.
addr/

After the wser enters the slashy EXORbug diserlaus a
srace followed bw the contents of the srecified memory
location in  hexadecimals and  then another seace. If the
cornternts are to be changeds the user erters 3 new value in
hexadecimaly or  an  arostrorh (') followed by a8 single
character to insert an ASCIT character. Nextr the user enters
one  of the following terminators to close the current memorw
locatior @

Initialize menorw to 8 srecific bit sattern

FORMAT ¢ bute?l

This command initislizes random sccess memorwy
to the srecified bute value. After the command is
enteredy EXORbug recuests the beginming ard endims
addresses of the memory redgion to be initialized.
The bedginming and ending addresses are entered as
deseribed inm the FRNT command.

Carriasge Returrn ~This erds the Memorw Change function arnd
returns  control  to the EXORbust commanc
level. EXORbug sromets the user.

After valid bedinning  and ending adodresses
have been enteredy the memorw is initialized. The
bute value entered is stored in each memorw
locationsy starting at  the beginming address
throush the ending address.

Lime Feed =This causes the next seauertial memorws
location to be orerned for memorw chandge.
Its address and contents are disrlaued
ore the next disslaw line.

Hrace =This causes the next seauentisl memorws
location to be orened for memorw chanse.
The contents of the orened location is
disrlaved on the sasme disrlaw line.

As  each memorw location is initializedy
EXORbug  reads it back to ensure memors chanses
rrorerly, Should a8 memory  location not  change
correctlyy EXORbusg dissrlavs "NO CHNG® ardd aborts

the 31 command. =, s .
Comma =This causes the rnext seauential memorwu
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4,1.5.1 Disrlaw Control Commards

location to be orened for memora chanse.
No disrlaw is rerformed.

Ur Arrow ~-This causes the rFrevious secuential
memors  location to be orened for memors
change. Its address and contents are
disrlaved on the next dissrlaw line.

The commands in this sgrowr allow the user to switch the
alsharumeric and grarhic disrlaws on and offy and to change
the disrlaw format. i

Slash ~This causes the currernt memorws location
« to be reorened for memorw chansge. Tts ESC & This command is used to enable the alrhanumeric
address  and contents are disrlawed on disrlaw. The diselay format aned the

alerharnumeric disrlaw memorw are not modified bw
this commarnd.

the next diselaw line.

ESC T This command disables the alrharumeric disrslau.
The screen imasge is mot  lost ard  can be
visualized using the ESC S commard,.

If am attemrt is made to change memorwy but the memorw
does not change rerorerlyy EXORbug will issue the "NO CHNG®
messasey sound the belly and rromet the user.

Howevery a8ll orerations rerformed while the
alrharnumeric disrlaw is switched off will
modify the disslas memorw affecting the image
obtaired with the mext ESC 8 commarud.

The Memorw Chandge function can also be used to caloulate
the recuired offset for relative addressing instructions with
the addri0 or addril commands. To calouwlate a8 relstive
offsets first oren the memorw location that is to contsin the
offset or the first bwte of the offset in the case of 8 long
branch. (e.d. the second bwte of a branch instroctiorn.) Nesx
the destination address is enteredy followed bw & semicolon
and  the letter 0 for 3 .short branch offsety letter L for a
lomg bramch offset.

ESC Y This command is wsed to enable the drarhic
disrlaw. If the disrlaw format being ourrentlw
selected is 80 characters/liner the ESC Y will
switch automatically to 40 characters/line and
erase the alrhanumeric disrlau.

The Memorw Change function will dindicate that the
destination address is owt of rande bw dissrlawing “0UT OF
RANGE " . If the destination address is in ranser  the correct
offset will be disrlaved. In both casesy the address and
contents of the current location will bhe redisrlaved on  the
next disslaw liney rermitting the wser to easilw modifw it or
recuest another offset calcoculatior.

Memory  locations $4000 through $7FFF are used
as dgrarhic disslas memoryd.

ESC Z This command is used to dissble the drarhic
cliselau.

ESC F This command switches the disrlswy format. The

two  available dissrlsw formats are : 80
characters/22 lirnes and 40 charscters/1é lires.

4.1.5 Control Commards

The dgrarhic dissrlaw is orerational onlws in the
40 charascter/line format. Thereforesy wher
switching from 40 to 80 character format, the
grarhic disrlaw is disabled. In  additiormy the
ESC F  command erases the alebhanumeric disslaw
ard disrlaws the hesder information.

This raragrarh describes the variouws corbrol commarcs
that ocan be entered from the swustem kewboard. ALL cortrol
commarcds are escare seauences and reauire two kewstrokes. The
format for an escare seauencey is the escare code (ESC kew)
followed by @3 wvalid escare character. The valid escasre

characters are listed in Table 4-1.
4,145.2 Scoreen control and cursor movement commarnds

The reauired escare seauences can also be generated bhw a
uwser srogram instead of being entered om the keshosrd. The
escare code ($1E) followed bw the selected escare character
can be sent to EXORbust via  the XOUTCH»  XFDATA  ard XFDATI
subroutines described in Frarasrarh 4.3,

The commands in this growe allow the whole or  rortions
of the alrharmmeric disrlaw to be erased and the cursor to be
moved in anw direction.

The variows control commarnds fall into three grouss §

ESC H This commard moves the alrharmameric disrlaw
cursor one lace to the left (back seace).

= Disslaw cortrol
~ Soereen control and cursor movements
= Miscellaneous
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memoryy  and must  have told EXORbus where his command table

3

ESC N This command moves the cursor to the next resides. The user command table format must be as follows

disrlaw location (to the right).

ESC U This command moves the cursor us one line. Examrle § CTEEG EQU x Command table bestinrmirs
———————— FCC /CMD1/ Four character o© and
ESC V This command moves the cursor down one line. FDE CMD1E E::rs ;§LPES§PD$°22m;BHd
= ; FCC /CMD2/ Four character command
ESC L This command moves the cursor home (to the FDE CMDZE Ertry asddress of command
first rosition in the first disslaw line). i, 3
ESC K This command kills a lime from the current : : :
cursor Fosition. .

- e
FOC ZCMDN/ Four character commared
FDE CMDNE Erntru address of command
CTEEND EQU x Command table end

ESC C This command clears the disrlaw from the
current cursor rosition.

ESC E This command erases the whole disrlaw ardd moves

the cursor home. Once the user's command table is stored in memorwus
EXORbuwg  must be  informed of its location bw having the
beginming address of the table (the value of CTEEG in  the
above examerle) rut  at locations $E730 and $E731F while the
ending address of the table (the value of CTEEND irn the above
examzle) is eut  at  locstions $E732 and $E733. In both of
these casesy the addresses are loaded irnto memorw in  the
order of most significant bwte first followed bw the least
significant bute.

4.1.5.3 Miscellaneouws Commands

The commands in this growe allow theé user to switch back
to the stand-alone mode of oreratiorny sound the sustem bell
and to invert the diselaw backgrourd. If the command table and commands are loaded from a
tarey the tare maw comtain an obJdect code that will srorerls
initislize these locations. This obdect code msw be dernerated
bw  the ORG ard FDE statments in the source srodgram. For the
above exam~ley the source code recuired to dsenerate the

rrorer obJdect code to initiaslize these locations would he §

ESC 0 This command allows to return from the terminal
mode of  oreration to the stand-alone (local)
mode of oreration.

Note that if & wvalid escare seuence i%
received from the serisal linksy it will be
executed bw  EXORbug. This means that the
EXORset can be switched from on-line to loceasl
mode of oreration bw  the attached rerirheral
(i.e an EXORciser).

Examele ¢ ORG $E730
FDE CTEEGy CTEEND

Note that arm ORG statment or  END statmernt would he
reavired after the two source lines shown abover so that the
obvect code would not be rrodueed at locations $E734 and
teword. -

ESC G This command sounds the swestem bell.

ESC B This command is wsed to irnvert the disslaw
backsground. ALl visual characters disrlaved
after the ESC B command has been enteredy will
e disrlaved with drverted backstrourd  oetil
another ESC B command is entered.

Fressing the ABORT buttorn will not modify locations
$E730  throuwsgh  $E733.  Howevers sressing the RESTART buttor
will cause these locations to be restored to the EXORbus
values. These locations will also be restored to the EXORbus
values when rower is firset aerlied. Thusy following a
RESTARTy  the wser must restore the bedirming and ercins
addresses of  his  commard  table (if recuired)  in memorw
locations $E730 throwsh $E733. If the uwser does not wish to
4.2 ADDING EXORbwist COMMANDS add commandsy no oreration is needed.

On entry Lo the wuser commandy the stack rointer will be
roidrting  at SEZF? 3 the X register will cormtain the startirns
address of the wser command routine’ the other registers are
e fimed

The wser has the abilitw to add as mans four character
commands 8s desired. The only limiting factor is memorws sise.
Im order to dmrlemernt this feasturey the wser must have a
table of his commands and the actual commands stored in
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4.3 EXORbust SUEROUTINES AND ENTRY FOINTS F042 I FRINT | QUTFUT 1 CHAR TO LINE FRINTER | 04-35
Fo9s | CHIGu | (HECK /PR BREA
This Faradrarh lists and describes the various Name FURUF - Fower—ue and restart emtry

subrouvtines and entry soints in EXORbusg that are available to
the uwser. Any wser srogram ronning in the EXORset memorws maw
call the described routines or entrw roints.

Table 4-2 lists the available rowtines with their
corresronding entry addresses.

Fumctiont Configure EXORbusg and its rerirherals from a restart or
mower—ue condition.

Calls JMF FRRUF

Ourtraat, & EXORbug rarameters are initislized alomg with the EXORbust
rerisheral devices. The EXORbugt start-ue message is
disrlaved. Note that control is not returned to  the
calling srogramy but dis  gdiven  to the EXORbwst command
it routine.

The first set of routines as well as their entrw
adcdresses are comratible with EXbusg 1 and 2. Excert as stated
i the descrirtionsr all of these are subroutinesr end with
arn RTS8y and shouwld onlw be called bw EBESRy LESRy or  JSR
instructions. Comtrol will be returned to the instruction
after the calling EBESRy LESR or JBRy srovided the stack
roirnter and stack memorw ares are correctlw imelemernted.

Some routines that involve insot from the kewboard (or
audio tare) will wait (in a loor) wntil the character(s)
istare) irneut before returning to the calling erosram. Unless
indicated otherwiser routines that outrut to the diserlaw are
affected bw the OBF commared and bw the 3Z commarnd. That isy
outrut, through these routines will be slowed down if  8F has
ot  the default value (0000)» and will be sent to the line
rrintery as well as the disrlawy if the Z ostion is one.  The

Name ¢ XEEGEN ~Irnsut start and end addresses

Function?! Reauests irnewt of bedirmding  and  ending  addresses  as
defined in  the FRNT command. Verifies that irneots are
hexadecimal characters. Verifies that the entered ending
address is lardgder than the bedginning address.

8F value is held in memorw locations $E736 and $E737» and can Calls JBR XEEGEN or (ESR or LESR)
be modified by the user srogram. The same comment is valid
for the ZFLAG at location $E729. Outsat, $ BEGA ($SE71E/$E71C) 16 Bit Bedinning address

ENDA ($EZ7ID/$E71E) 16 Eit Ending sddress

e L
Table 4-2 EXORbusg Rowtines Ay Eiy and’k registers are modified.

ENTRY ADDR | NAME | FUNCTION I FAGE x X X X X
| | |
FO00 1 FHRUF | ENTER EXORbugt FROM RESTART I 0429
Foo3 | XEEGEN | INFUT EBEGC & END ADDRESSES I 04-29
Fo0é | XCECDH 1 CONVERT HEX TO ECD I “h4=zZ9- Name XCECDH  ~  Corwvert an  hexadecimal character to a binarw
Fo09 | XCHEXL | CONVERT MS ECD TO HEX (ASCII)-1 04-30 FLAMDET o
FoocC 1 XCHEXR | CONVERT LS ECD TO HEX (ASCIX) | 04-30
FO0F I XINADD | INFUT HEX ADDR INDIRECT (X) I 04-30 Functiont Verifies that the ireut is 3 hexadecimal digit character.
Fo12 I XINCH | INFUT ONE CHARACTER I 0430 Corverts the character im Ace A to @ 4-bit binars rumber
FO15 I XINCHN < INFUT ONE CHARACTER I 04-31 with hisgh order 4 bits eaual to zero. Sets N (nesgative)
FoLls I XOUTCH 1 OUTFUT ONE. CHARACTER 1 04-31 cordition code for rnom-hexadecimal characters.
FOLE I XOUTZ2H | DISFLAY 2 HEX CHAR (X) I 04-31
FOLE I XOUT4H 1 DISFLAY 4 HEX CHAR (X) | 04~31 Calll JBR XCECDH
Fo21 I XFCRLF 1 DISFLAY CRyLF I q=82
Fo24 I XFDATA | DISFLAY CRyLFyDATA STRING I 04-32 Tt § Character to convert must bhe in Ace A
Fo27 I XFDATL | DISFLAY DATA STRING. I 0432
Fo2A I XFSFAC 1| DISFLAY SFACE I 0433 Ot § TP hexadecimal character irsuty Ace A contains the 4-bit
! ! | bimary romber rerreserted by the inerut character and  the
FozD I XOREUG | EXORbug ENTRY FOINT I 04-33 N condition code is clesred. If non—hexadecimal character
F030 I XLDA I CROSS MAF L.0OAD I 04-33 ireuty Ace A cortains  the character  drewt  and  the N
F033 I XSTA I CROSS MAF STORE i 049=-33 comdition code is set. The Ey» X and Y redsisters are
F036 I XTOGL. | MAF SWITCHING I 109-34 2HETVE] .
F039 I ZAFEKF | REMOVE BREAKFOINTS I 04=34",
FO3C | SAVREC | WRITE RECORD <(AUDIO TAFE) I i04~-34 i e X K
FO3F I GETREC | GEY RECORD (AUDIO TAFE) 1 04-3%
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Naome XCHEXL = Convert binsrw value to Hesx real e e

Function! Corwerts the most significart 4 bite of Acc A Lo e ABCITL . Colls JBROCINGH
coded hexadecimal digit character.
| WRTRINE P There i o "rno echo" flag NECHO at address $E714. Tt must
Call: JSR XCHEXL. be  set  nonezero  before  each  eall  to  XINCH for each
character that is not to be echoed to the disslaw (and
Tt d Ace A contains the bute to be converted Lime srinter if the Z ostion is orm)d.
Outeut? An ASCIT coded hexadecimal digit character in ACC A, The (rbeaat ¢ Ace A cortains the 8-bit irmeut character as received from
Ey X and Y redisters are rreserved. " the sustem kewboard. XINCH clears NECHO if it was
% not-zero. The Ey X ard Y redgisters are rreserved.
WM R K

X X X X X

Name $ XCHEXR - Corwert least sidgnificarnt binarwe value to Hesx. [
1 Name $ XINCHN ~ Same as XINCH
Functiont Convert the least significant 4 bits of Ace A to an ASCIT I
coded hexadecimal digit character. \ B W, Wy W
Callt JSR XCHEXR n
Trrwt 2 Ace a contains the buwte to be converted k Nitme ¢ XOUTCH -~ Outeut, character
Outert t An ASCIT coded hexadecimal digit character in ACC A. The ‘ Funetiornt  Outsut one character with recuired sreed fill.
Ey X and Y redgisters are sreserved. [
i Calls JBR XOUTCH
x XK X X W ¢
& Treaat $ Ace A cortains  the coharscter to outeot to the sustem
.- disslaw (and to the line srinter if the Z ortion is or).
Name $ XINADD — Irreut an hexadecimal address. Ot $ Ace A contains character outrut. The By X and Y redisters
are unchansed.
Function?: Cornvert ws to 4 ineut hexadecimal characters to 8  16é6-bit f
binary number . ‘ Wi S TR
Calld JBRXINADD
It X dndex redgister contains address where to store the \ Nasme ¢ XDUTZH = Outsut two hexadecimal characters snd 8 seace
result

Functiont Corverts the corterts of arn 8-bhit binary bute to two
Outrut $ Most significant 8 bits of resultant 16~bit address will i hexadecimal charceltrs and ouwbrut them followed by a swace
be stored into the memorw location rointed at bw the X \ echaracter to the swustem disslew
index register. The least sigrificant bits will be stored |
into  the next hisher memors location. Ace A will comtain ‘% Calls JER XOUTZH
|

the last character inrut.fce B will comtain the rmumber of !
imgat characters. X and Y index redgisters are wunchansed. ’ Lt X dindest  register contains the asddress of the bwte to be
The subroutine returns to the calling erosvam  when  an i corverted and owbsot .
irmvalid charactery or the fifth hexadecimal digit is
entered. I Okt Ace A contains the last character outrut,. The X index
1 register is ineremented bw one. The B and Y registers are
X X X X X I Freservedd.
‘ xR WX oW
Name XINCH - Irneut one character
A
{
Function?! Wait for and accest insut  of one  character from the | Name ¢ XOUTAH - Outrut, 4 hexadecimal characters and a srace.

swstem kewboard and echo character to the disslaw if

EXORset USER'S GUIDE ! Fage 04-30 EXORget USER'S GUIDE Fasge 04-31




EXORbust MONXTOR

Furction?

Call?

Tripat $

Qurteart $

Name $

Function?

Calls

Ot et §

Name $

Functions

Calld

Trrt $

Outrat $

Name 3
Frnetions
Call?

Trigaat $

Outeat$

EXORset USER'S GUIDE

Corvert the cormtents of two consecutive 8-hit binary
butes to four hexadecimal characters and okt them
followed bw a8 seace charascter to the swustem disrlaw.

JBR XOUT4H

X index redgister cortains address of the first hwte to be
converted and outeut.

last character outrut. The X index

Ace A contains  the
Other redisters are

register is incremented by two.
rreservedd.

XFORLF — Disslaw CR/LF

Outent a3 carrisdge return and a line feed to the sustem
disrlay with reauired sreed fill.

JBR XFCRLF
Ace A is modified. Other registers are rreserved.

X X X X X

XEDATA — Disrlaw CR/LF/Data strins

Outrut a8 carriage returry a8 line feedy and  the wser
srecified string of characters to the sustem diselaw

JBR XFDATA

X  index register will contain the starting address of
weer data string to  outeut.  Outreot  strindg mast be
terminated hy an EQOT (04) character.

ewaw,zxv
X dindex redgister will
character. Ace A will contain the EOT
redgisters are rreserved.

comtain the address of the EOT
character. Other

X X X X X

XFDATL — Diselaw Data string

Outeut @ user srecified string of characters.

JBR XFDATL

X  index register corntains the starting asddress of the
user data string to  outeut,  The outeut  strindg is

terminated by an EOT (04) character.
contain  the address of the EOT

X index redister  will

Faster

CHAFTER 4

04-32

EXORbust MONTTOR

Name ¢
Furnction?
Calls:

Ouitrut $

Name ¢
Frretions
Calls

Outraat $

Name ¢

Functions:

Callt
Lreagt $

Ourtsast $

Caution?

Name

Funetions

Calls

Trpaxt ¢

EXORset

chavacter. Ace A will contain the EOT
registers are sreserved.

character. Other

X X X X X

XFSFAC — Disslaw srace

Outrut a serace character to the sustem disrlaw,

JEBR  XFSFAC

Ace A will cortai 4
s & rn the srace character. Ot i
i - R, . Lher registers

XOREUG —~ Reenter EXORbus

Entry soint for user rrograms to re-erter EXORLwast o

JMF XOREUG

Cortrol is rot returred to the calling BT OSram.

A XK M WX

XLDA -~ Cross mar load

Loads the A accumulator with the datas rointed at bw the X

index redister. i
ki The data is fetched from the other MEMOr

JBROXLDA

X index redgister is the data rointer

A scoumalator
Freserved,

-

The sustem stasck must be common to both mars.

holds data. ALl other registers are

X X X X X

XSTA - Cross mar store

i:?r:sd the content‘of the A acounulator in the location
nted at bw the X index register. The destinastion i i
the other memorwy mas, “ i

JEBRXSTA

A accoumalator holds dats to be stored

USER'S GUIDE F
*ate

CHAFTER 4
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X index redister is the data rointer Callt JSR GETREC
Cautiorn? The swstem stack must be common to both mars. Ourtpant. The data in the record is loaded at the srecified address
= . - 2 49

R (see L.LOAD commarnd for detailed descristior)

Ay Ey ard X registers are modified.
Name ¢ XTOGL. = Memorws mar switeohing el e RS
Functiont: Switches from one memorws mar to the other.

Callt JSR XTOGL Name ¢ FRINT - Frint orne charascter on the line srinter

Funetiont  Outeats 4 3 i o i
Caution? The swustem stack must be common to both mars. A cHAYimbe SN estaR st e Line

rrirter.,
xRS K KX Calls JOBR FRINT
Treaat A acoumulator helds the character to be erinted.
Mt ZAFEKF ~ Remove breaksoints Ottt ALl redisters exest Conditiorn Code register are
rreserved.,

Function: Clears the breskroint RAM and disables breakroints.

If  the erinter is not selected or out of rarery thern the

313 JER ZAFEKF . o
Calls 4| Carry bit in  the Condition Code redister is set on
Outeart Ay By Xy arnd Y redisters are modified. R
® W OEE WY K
Name $ SAVREC ~ Funch record

Fumction! Sends ore record to the asudio tare in the ASCII
hexadecimal format shown in Figure 4.2. The record is
rreceded bwe 2 NULLS and is terminated bw the rumber of
NULLS srecified in location NULFAD ($E72ZD) .

Calls JBR SAVREC
Lreaat d Locatiorn CASSET ($E72C) must be differert than 0 (ronch
ond .

Locatior TEMFA ($E710) must be 0 to indicate ouwteot to
the audio tare.

E accumalator holds the record ture (ASCIIT 0y159 or  wser
defined code).

Location BCONT ($E74E) cortains the bwbe courdt.

Locations BUF and BUF+L (SE74Cy$E74D) cormtain the address
of the data to be sunched.

Outeut, $ Ay Ey and X redgisters are modified

X X X X X

Name ¢ GETREC - Get record

Function: Loads ome record from the audio tare.

EXORset. USER'S GUIDE Fage 0434 EXORset USER'S GUIDE F 04
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CHAFTER &

THEORY OF OFERATIDN

Sl INTRODUCTION

This chaster describes the oreration of the EXORset Main
Cortroller Eosrd ard Mini~Florra  Disk  Cortrol ler Board., @A
simelified block diasram is rresented in Figure S-1,

EXORSET USER'S GUIDE Fasie 0501



THEDRY DF OFERATION CHAFTER 5 THEDRY DF OPERATION CHAFTER 5
5.2 MAIN CONTROLLER BOARD
_.0..0—.0_'_.0-—0.-.0.-0_.0.—0...0—0.—0-—0.-.0.-‘-—.Q..O_O—C.—O—O—Q"Q'—Ou-O.—O.—'-.'—-0».07
R E e # e e 8 5,2.1 Bustem RESET
: MAIN CDNTRDLER EOARD ; e L BvETER 1
] 14809 MFU | R | TIMING 1)
' b o i b | sk [ An  MC1455  (U1)  timing devicer prerated as 2 monostable
I EXORbus oo bine e r— . . - nemereae ¢ | multivibrator (one-shot) functions as a restert circuit thet
I User Euffere | I | i I SYS1E§ b generates a8 low-level RESET signal (aperroximatelw S00 ms
[Ty e | — ! ezl CONTROL. 1 duration) after power is initislly arrlied to the swstem. A
| (ST VR - T 1 | I lsepmsissasicmemianamt valid RESET sisnal (ome whose duration is > 8 MPU clock
1 12BK E/ROMI < >0 PIA | [ ——— o |l rFeriods) causes the MFU to bedin to execute sn  initializstion
[0 S T SR P | I ! I DEEUG | | rouvtine. The RESET sidnal clears sll redisters in the FIAs to
[ o . . I I | Lo |CIRCULTRY L logic zero (low) so that the FIAs maw be caorfigured durins
{ | FPRINTER | | | I | ORI, | s ot | sustem initialization. The RESET signal sre-sets the FTM
L= | INTERFACE | ez | | I s & ¥ i en @ latches and counters to their maximum court valuess dissbles
AR ERL L S, | 1 i | ! | IuPTa 1| the counter rclockss clesrs the status register interrust
[ e e I PIA gt |l | MUX |G ] 32K RAM || flages and sets the cortrol resister irterral reset bit which
i ICASSETTE | | I I o Vst satiaston b 24 holds a1l timers in their pre-set state. The RESET sidnal also
== | INTERFACE | {~—~21 | | A | resterts the MC3B?0 Kewbosrd Ercoder Microsrocessor. XIr
(ke | | | I I ! addition» & debounced RESET switch srovides z swstem reset,
(i et B O aaa® | [T P D T | furction. A serarste rower reset signal (FRRRES) is denerasted
i IKEYBOARD | ! ! | Ry | I _DISFLAY | | only when rower is first aerlied to the swustem. This sidgral is
e | INTERFACE | == | ] | I | ez | INTERFACE | -2 | not effected bu the RESET switch. FWRRES is used +to sre-set
A e 1 ! | I | S — RS the wuerer case / lower rase Tlir—Flor (U104) and the cucles
1 e et ey I PIA | gmmemnmis | Sl |CRTC | A ! | counter flis-flar (U94).
I IFUNC.KEYS| | t I I ool LI Couen VT |
e | INTERFACE | =oeeme3 | | I 1 I I 1 MOD |-
[ | ! | t I | S [ e e )
| I | | |
I Bus cormectars | | ) I
I s HLes wisih 1 LU [P () [P | He2.2 Bustem Timing
(O b It I I ! | L
[ | ] ] Piwmomaip ] MUX JEv=m-d] 2K RAM | |
i L | (I I Lo ncins b IMM""WT,um! ! One sinsle clock denerator senerates sil sidgnals reeded
EUS 11 I 1 Buffers I Alrhanum.diselaul for the MFUs memoriecs X/0 devicesy CRT comtroller and diselew
bk [ ] 1 | B I B ! circuitry,  The HFU elock is  swnchrormized with the CRT
L ) | | | I I | I I ! cortroller charzcter clock. This allows the use af the same
ol I et N B R ey VA | e | FTH b Baud rate I RAM ko the CRTC and the MPU  in a3 multirlexed mode without
I ) 11 | — | b -~ Real time clowk | cortention (see Fisure S5-1), The advantage of this method is
i (I i1 I I ! that the CRT disrlaw refresh is comerletelw transearert to the
bk 11 i1 I TG, ¥ S # i e I MFU. Furthermorer duramic RAM refresh is inherertls srovided
§ o koA I ! ! f ) RG-232C 1 | § simeld by the continuous reading of dats bw the CRTC.
| I | { | 1l | lmmemn FACTA | el | INTERFACE | e
Fobat bl bt Foe | L I The MC&BU® MFU or-chir oscillator is used as  the master
T TOF Bt Sty O SO SR S S | e R ol | clock for the swstem. A 4 MHz orustal is cornmected to the
: ! st JLLOLT Y. et EXtal and Xtel ineute of the MFU. The HMC68909 Eowt (1 MHz)
| I | | "“aﬁ ! ,'”FFQ?pY.“’,i outrut Feeds 8 rhsse-lock loor circuitry which sienerates a 14
; el el FDE polreenels | INTERFACE | %~ MHz sisgnzle the hishest freauercw of the timing choire  The
1 | A P ! timind circuitry  srovides the dot and CRTC clockss the Row
! | ! Address Strobe (RAS) and the Column Address Strobe (CAS) Tor
I suffers ! . . x ! the dunamic RAMy  the latch enasbless as well as the data bus
: 1 16K RAM | buffers control sisgnsls usea to multislex  the ROM  accesss
I FLOFFY DISK COMTROLLER EOARD | el | : MFUDR ard CRTCDR.
§oe ®ove @ ie B Bt oets B onee ® e Pine ®as B e B ot Bpn Bt ® o B s W oo ottt P B0 # v @ 0000 ® oo  0ese @ om @ oo e
Fidure 5-1 EXORser Block Diasstram
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somie L P peeestmese s rmesrmmne MAF 1 MAF 2
f | | 3 o.
Eout 1 1 I i e et i
] | b= FFFF 1. sl I -1 FFFF | 1
B i "SYSTEM = i iz ' SYSTEM T2 | |
] I {raa =2 Az l | |
CRTCDR ICRTE ACCESS | I |10 R e e e | SR ) [ S I EXDREbws |
| [PRTREC R S AT I [ T DE00 .. =i = ] 1 |
St S e SR U L 6 ESPSE S SRS U, . O AR DOOD 1. BK E/ROM | it ohe ol I I
] ! ! c800 . =l b relinlt 1 1
MPUDR 1 ! MPU  ACCESS | BOOD Nuanslasc sl )2 -1 1 F800 _ il
2 I | EE00 | | il L | I I
B000 | I l.. 29K E/ROM_1 1 | I
v AB00 | I f.4 = Ul | |
L | micTOsECONG —meme > ADOD | 16K RAM | I3 e i EXORbus |
@800 | CEXT) | 1 2ol =l | I
000 | I b sl el I |
8600 | | ] o] (| I I
BOON et e i | T O L O A L | ool s 1 (o I st e o SRR |
I I | el el ] /0 i
Firgure S5-2 Multislexed Memorw Access | | | It TERDO. §e o 1
I I i Ko 1 FREE 1
1 16K RAM ! 1 16K RAM I I BRUH Lacudcsmeinae |
I | 1 RN I i
I I | [ I FLODFFY I
| I 1 [ I 1
S.2.3 MFU and Bus Buffers T (O oo (Y i s, et PR RS (IR L L)
I I ] I | 1
| I | E I ALPHAN. |
The MFU dats lines are butferedy using 8 7408640 device I ] { | | ] DISFLAY |
WBEY, The resultimg irverted data bus dis available at the I 16K RAM | | 16K RAM | | { & |
Exparnsion Bus cornectors for external bosrds. A second 7415640 1 | | | | | SCRATCH |
device (U97) sravides the buffered true deta bus  far  all I | | i | FAD RAM |
internal devices. The INTADR' sisnalr dererated by the address | I | | | | |
decoding civeouitrwy instructs the dats bus buffers to turn on quon | i | 1 100 s e e
wher 2 device located om the Main Comtroller Board is i
celected. Y -
Threa 745244 devices (U77y U920y U9B) buffer the MFU gﬁ'ﬁ’rbH

sddress Lires.
Figure 95-3 EXORset Address Mes

S5.2.4 Address Mar and Address Decoder Circults

The EXORset Address Mas is shown in Figure 5-3. The uerer
8K addrecs vensge is reserved for the sustem .
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Table S5—-1 Address Decode FROM UZB Outruts

The address decoder circuit consists of 3 ere-sstiterned

L x MCM 7620 - 312 x 4 - oren collector (U28)
1 » MCM 7640 — 512 x 8 -~ oren collector (U27)
¢« MCM 7640 ~ 512 x B - oren collector (UJ26)

uzZB —- == -~ -— 4 03 02 01 FPROM ADDR. DEC.ADDR. SELECTS

-
1%

MAPL = medstie e 4 1F8-1FF FB8O0D~FFFF LU30
e (S S | SR E | 1F0~1F7 FDOao~-F7FF U311

S B e = 2 x

The FROMs decode the addresses AB' throush ALS's The 4010 2 bl EFOD_EFFT Uwg_(rf

e 2 SEEe -l L TR 8 1E0-1E7 EDQD-EZFF US2-US3

smallest rossible decoded address rensie is  therefore 256 V69165

bwtes., Each FROM cortains two indererndert patterrns which can

be selected bw means of the FRDOM address AB. This line is B GRS 0 ] Pt ol F U30
cormected to the FIA3 (U101) FRO line. This makes it rossible MAPE TR A g ; i i g;g_gg; gﬁgg_g;;F U3,
to switch from orne masr to an alterrnate mar under orerator 3 - o
. - TS Lo P20 4 DEF EFO0D-EFFF U29

control. Tables S-1s 5-2 and S5-3 show the FROMs outruts ss = i - 1y | [

i bl o O T s et B DEO-DEY EDO0~EZFF  US2--U53

rrogrammed in the standard EXORset. V641165

U228 outeuts 0L through D4, U27 outruts D1 throush 08 and
Uzé outruts D03  throudgh 08 asre wsed to select the various (%) s Table 5-4 bel
devices on the Main Cortroller Eoard (asctive low sisnals). nes At s kydes

UZé ouvtruts 01 and 02 are wsed as control siznals 3

=== INTADR (Internzl Address) is low whern a device
located on the Main Cormtroller Board is decoded.
This sistnals together with R/W' and ROMREADs is used
to control the dataz bus buffers UP7).

e ROMREAD  ie  low when a E/ZROM device located on the
Main Controller wosrd ds  decoded.  This  sidgnals
tagether with R/W'  esnc INTADR  sreverts the dats
buffers from turning on if an attemet is made to
write into arn E/ROM device.

Table 52 Address Decode FROM U27 Outsats

uz7 0B 07 06 DS 04 03 02 DL FROM ADDR. DEC.ADDR. SELECTS

A 7ALS13B  (U29) device dis used Tor address decoding of
the L/0 devices. Each outrut decodes a 32 bwte address rarnges
“From. 8 bsse address defined bw the PROM UZ8 02 ouwtsut. Easch

decoder outrut selects one 1/0 devices as shown in Teble S5-4. i 9 B ; L by :gg:igf gggg:g;ﬁz Hgﬁ
The first address of each 32 butes block is used as base i ? 3 i i i i t 108 1?? C80D-CEFFF U;é
i e * ) T @ ] 1C8--1C ~GFFF &
sddress for the corresronding L/0 device | ek e 1C0-107 CoO0-CYFFE U2
MAFZ 8 3 B 1 RaiEns g N0E-00F DY O-DFFF U322

« SRR e T R Rl S opo--0D7 DOON-DZFF L33

- M T R O e+ AR R 0Ca-0cF C800~-CFFF  U2Y

: (R TR RS Tl e R S B | ocn--0C7 COoO0D-C7FF U222

Dol cpilde e et | Mt et (s NBS-DEF EE00-BFFF U2

s TR s U N« R (R | OB 0--0E7 EOOD-EZFF  UZ0

LSRN ey v DAS~0DAF AN U-AFFF ULy

¥ 2 % L ey i Gh 0AD--0A7 ADOD-AZFF UL

EXORSET USER'S GUIDE Faste 0506
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Table 5-3 Address Decode FROM U26 Outruts 5.2.%5 RAM Section

Two blocks of 16K butes of dwnamic RAM wsing MCMAL116 |
devices are included on the Main Controller Board 3 u34 |
through U41 (block 0) and U42  throush U49  (block 1), The |
sccess af the memorw is time- multirlexed between the CRTC ard
the MPU. Table 5-5 shows the addresses generated bw the CRTC

uzé 0B D7 06 DS 04 03 02 D1 FROM ADDR., DEC.ADDR. SELECTS

MAPL 1 1 1 1 1 1 0 0 AFD-iFF FOOD~FFFF
« b R VL R MR e (7O )| 1EF EF00-EFFF s the MPU during esch rortion of ane MPU cucle.
1 1 1 1 1 1 0 0 1CD-1DF CO0D-DFFF
105 aus 1o g o 140-17F 4000-7FFF  U42-U49
1 1 1 1 0 1 1 0 100-13F 000D-3FFF U34-U41
: Table 5-5 Multirlexed RAM Addresses
MAFZ 1 1 1 1 1 1 0 0 OFD-OFF FOOD-FFFF
T S (A (N B A VR (- EF00-EFFF
1 1 1 1 1 1 0 0 O0AD-ODF A0OD-DFFF
0 1 1 1 1 1 4 0 098-09F P800-9FFF UL? ADDRESSES FROM TO RAM
- T T TR i i 090097 2000-97FF Ulé MU CRTC
11 0 1 1 1 0 0  0B8-DBF 8800-8FFF  ULS
1 1 1 0 1 1 0 0 080-087 BOOD-87FF U14 ALB'ceee MA? 1
1 1 1 1 1 o 1 B 040~07F 4000-7FFF  U42-U49 ALZ'sse. MAB 3
1 4 1 1 0 1 1 0 000-03F 0000-3FFF  U349-U41 ALl'vees MAZ7 1 COLUMN
L ALD'..e. MA6 1
A A A%' +eee RA3 1
A INTADR AB' ... RAZ )
A A2 e« RALED ROW
ROMREAD AG' wavs  RAOD )
AS' Leee MAS 1 COLUMN
A" saes  MAY
A" cees  MAB ROW

AZ2' saee  MAZ
AL' +ee0  MAL
Al saee MAD 1 CDLUMN

o

Taeble S-4 I70 Decoder UZ9 (74L.813B) Outruts

Uz® 07 046 05 D9 03 02 01 DO DEC.ADDR. BELECTS DEVICE
The CRTC generastes the nmemorw row address  and  is
therefore used as am inherert refresh counter. ALl of the 128

s Lo b L SRS P Tl b s LR 5 EFEO0-EFFF not used

s AT LR s (N et S S | EFCO-EFDF rnot wsed rows af ea0h memors  device are retreshed within 512
GRS LSRR IE S e 1 (S [ g | EFAO0-EFEF  FIA3 U101 nicroseconds. The CRTC also senerates the RAM column  addresss
i .13 1 b -4 .- 4.9 EF80-~-EF9F FIAR ULy Froviding the grerhic carability (see rarasrerh 5.2.7.3).

;5 Yool Ok ghe 4 EF&60~-EF7F  FIAL ut1

ol bn sy el vy A EF40-EFSF ACTA Ué

Yod-Sho i 3ot 3 EF20-EF3F FTM uiz

b (e LR g s L (R T | EF00-EF1F CRTC ue2

H.2.6 E/ROM Section

Note I the first address of the decoded sddress range 1s the
base address of each 1/D device.

The EXORset Main Comtroller Epard rrovides sockets for o=
to 28K butes of E/ZROM devices. Esch socket (U300  throuwsh U33
and  UL4  through UZ3) apccests 2K ¢ B E/ROM devices (MCM2714
simgle supelw EROM  or  MCM&OBAB16E mask-srogrammable FROM).
Sockets U30 and U311 are normally reserved for the EXORDL
momitor. 4K x 8 E/ZROM devices (2732 EROM or MCM&BABIZ ROM) misw
slternatively be inserted in sockets Ul4y Ulédy ULBs U20» U225
U33y U3L sroviding the dumrer(s) between sin(s) 18 and 20 s

EXORSET USER'S GUIDE Fase (0508 EXORSET USER'S GUIDE faga  05-09
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(are) cuwt and address lire ALL' is connected to sinis) 18, The Table 5-& Alrharumeric Disrlaw Format
artwork wiring has rrovision for the recesssry modificetions

(see paradgrarh 2.5). The address decode PROM(s) should be

rerrodramied to gererate chir selects in 9K increments. f

’ | 50 Hz ] 40 Hz | |
! | I I
14D char./linelB0 char./linel40 char./linelB0 char./linei

I I | I |

Se2.7 Disrlaw Bection | Al 1.6 | 12 | | |
p el 16 ! 2z | | I
cel 256 I 264 | |
del 47 I 44 | |
G.2.7.1 General Descriertion el 303 ] 308 I I
——————————————— ol S50 Hz 1 G0 Hz I |
Hol 15150 Hz 1 15400 H=z I I
The disrlaw section consists of the MC&849% CRT hel &4 (x) | €0 I |
Cortrollery the alrhanumeric disslsw and scratchrad RAMs the p B 2 1 S50 | |
sunchronization logicy the alshanumeric and  srashic  shift R | b6 I 130 | I
registerss the video mixer and the artional UHF modulator. kol 1 'MHz | Z'MH ] |
1.1 8 | 8 I I
The Z2ZK-bute alrharumeric diselaa ROM uvses 4 < MCM2114 1R moe | B MHz | 16 MHz |
# 4 static RAM devices. 1760 butes {80 characters 3 %2 lires) nel 4 MHz | 8 MH= | |
I { | I

are actuwally wsed as disrlaw memorwy leaving Z8B butes free 1
for the swstem scratchrad,. Teble S—6 and Table S-7 describe

the disslaw  format and the corresronding CRTC redister (%) 40 visibles characters 40 to 63 blarked bwe software
cortentsy resrectivelu.

CRTC REGISTERS @

@ Lines rer black LRP3 + 1

e Total blocks LR61

e Total active lines (a x )

e Vertical blanking in nb of scan lines CCCRAI+1) ~CREIIX

LCRY I+1LX+HLRG D
e Active rlus blarking lines (¢ + d)
. Vertical refresh
gie Horiz. freauencs (e » )
he Characters rer line CR1D
is Horiz. retrasce in character time
e Total characters sar line (h + i)
ks Characters freauencws (& > )
1. Dots rar character
me Dot shiftt frecuencs
re Viddeo frecuerncs
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Table 5-7 CRTC Redisters VUslues (Hex) S5e2e7 2 Alrhenumeric DisFlaw

At the disrlaw data rate needed to dissrlaw 80 characters
rer lines two characters must be removed from the disrliew
memory at each MPU cwcle. The displaw memory is selit into two
blocksy an "odd® block and an "ever® blockr end interleaved to
arrPear as an arvay of 2K x 8 bits to the MPU and 1K of 16 bits

I S50 H= i &0 H I
| I |
140 char./linelB0 char./linel40 char./1linelB0 char./linel
] |

1 1 |
22 : :3 : g; : : : to the CRTC. The MPU and the CRTC accese the disrlaw RAM in a3
1t i ~B.
e ir : i | " . multirlexed moder as shown in Table 5B
R3 | 06 [ (113 1 I
R4 | 11 | 18 1 1
RS | OF | 08 | ! ! Table S5-8 Multirlexed Alrharumeric Disrlaw RAM Addresses
Ré | 10 1 16 1 1
R7 1 10 1 16 [ 1
RE | Do 1 00 | 1
R® | 0F I B | |
K10 | 40 ! 4A i I | ADDRESBES FROM TO RéM
R1i11 OE: I nA I 1 I MFL CRTC
R121 0o I 00 [ |
R131 00 I 0 ] | 1 L% os 10"
R1i41 0o | 00 ! | | 2;? i :2;0 299
R151 00 | na I I | A8’ s...  MAB Ag"
I I | Se— ! AZL o ve t MAZ a7
Ab' vees  MAS AL"
AS' seve MAS AS'
A4 s...  MA4 TR
A3 sere  MA3 A3’
A2 veen  MAZ Az’
A1’ eere MAL AL’
EXORGET USER'S GUIDE Fase (0512
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Table 5% Alrhanumeric Disrlaw Characters Location
(hex offset from slrherumeric RAM base address)
4D characters/line bw 146 lines format

The MPU address line A0 is not wsed as eart of the
slrhernumeric memory addresss but rather is used to gate the
ohir select into either the even or odd bank of the arraw. If
address  line A0 is lowr it will select the even berk of
menordy when high it will select the odd bark of memory. Two
74LS640's  (US0y  U42) form s bidirectionsl bus switch for the
mdata lines. The R/W' line controls the direction of the data
transfer. Two 74LS374 (U&43s USL) 8-bit latches latch the
16-bit dats Tlowing to the CRT. The outrut of these latches
is three-state and is contralled bw the CRTC MAD lines delawed

CoL1 COL.2 COL3  serevevsess COL40 COLSO COLOA

o ROW1 oo 01 02 RETEEE 27 28 3F

b haract C=MADBYNC) . DR RN i e

s orme character i ROWZ2 40 41 4z teresaraean 67 48 o0 7F
All the timing is derived from the rcentral oscillator. ROW3 80 81 82 R RN A7 AB ... EF

. 0} * . * . °

The freecuencw of this oscillator is at the dot clock rate and
is determined bw the swstem rarameters. This clock is 16 MH=z
for a8 80 charscter rer lire disrlaw and B MHz for & 40
character rer line diselaw. The one or the other clock sidgnal
is selected bw mesns of the 7Z4LS157 (U71) multirlexers
controlled bw the PIAI (UL0L1) PEL line.

. - . 0] .
. . . .

3 - . .

.
s s o o

.
.

El Ll . - e -
ROW1& 3C0 3C1 3C2 besavesense 3E7Z BEB .4 +3FF
Table S5-9 and Tebhle 5-10 show the relstianshir betweer Kot DISFLAYED CHARACTERSG —eeome X < ELANKED
the character rposition on the screen and its actwal address in
the slrherumeric RAM (of fset from the alshanumeric FAM  base
address) . In the standard EXORset the aleharumeric diselawy RAM
hase address isrsgo .

Table S5-10 Alrhanumeric Disrlaw Characters Location
(hex offset from alrhsrumeric RAM base address)
80 characters/line bw 22 lines formal

COL.1 COL2Z CoL3 srveerrrsarssaces COLED

ROWL no 01 0z sedresirtasirasas aF
ROW2 S0 51 g2 sesraresarsrares PF
ROW3 Al Al AZ sevrssebtssanseas EF
. L) * * °
. < . . ]
0 . B . .
. s . N .
. . B B .
ROW22 &90 6?1 692 veesasirasiresan &DF
emrmiipponmmmammeenee) (D IGFLAYED CHARACTERS bl

EXORSET USER'S GUIDE Paste 0514
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Ue2.743 Grashic Disslaw

Table 5-11 Grarhic Disrlaw Matrisx
(hex offset from the mrashic RAM base address)

The EXORset erovides s high resolution  full

grarhic
carabilitur in a raster of 320 dots (40 bwtes) e 256

HBCBENSe

The CRTC acresses the dynamic RAM cwelicallyr orice rer
MFU cucle. The RAS sidgral is denerated at each cweler allowing
the dunamic memory refresh to be serformed,. If 3 CAS sisgrnal is
slso arrlied to one of the 16K RAM blocky the contents af this
RAM block will arrear on the data outruts. These data are
loaded from the irwerted dats bus into the 748165 (U74) shift

COLL oo COLE COL? soo CDLLZ oveee COL3LZ . COLAZO0
CEIT7 o0e EITOIBIT7 oo BITOD soves LEBXT7 ,.. BITO]

veee 27
register. Frovided the grashic function is enabled (PIA3 zgﬁé gg 2: ..:': 67
W10l PB3 line low)y the 8-bit word will be shifted out to P 80 a1 e o
the CRTr orne memorwy bit controlling one dot in the graphic R 4 co c1 T E7
matrix. Table S-11 shows the matrisx coardinstes and the ROK 4
carresronding bute addresses in the srashic MEMOT 4 o i s : .
Note that buwtes 40 to &3 (columns 321 to 512) are not . i 5 :
disrlaved and must be filled with blanks (zeroes) by softwsre. 1 i g 3
ROWZ546 3FCo 3FC1 ceare 3FE7

EXORSET USER'S GUIDE
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2474 Video Mixer

The wvideo mixer combines the horizontal swncs vertical
syncy  and wvideo data. The video deta includes the charscter
datar the row ard retrace blarking. The video miser also
combines the grarhic and alrhanumeric deta. I both functions
are selected todgethers the grashic outrut sisgnal is
sutomatically switched to half-intersitws  to make the tewt
easily distinguishable from the dgrashic rattern.

S542:7.5 UHF Modulator

The artional UHF modulator UM1231 (U9} allows the use of'
& standerd TV as disrlew unit (charnel E3&4r 591.25 MHz) . The
UM1231 features a switchable rositive or nesgative modulations
to sdart to differert. TV standards. Jumper SWi (see Tahle
2=-13) selects the desired modulation erplaritu.

A 75 ohm TV coax cable should be used to intercormect the
UHF modulator to the TV asnterna ineut.

Due ta the limited bandwicdth of standsrd TV setss the
disrlawy format should be restricted to 40 charscters ser line
for zecertatle resdabilitu.

The UHF modulator srecifications are listed in =a@radrarh
1eBos

EXORSET USER'S BUIDE
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5.2.8 Kewbpard and Keuboard Interface

Figure 5-4 shows the kewbpard matrix orsganization. Refer
to Tehle 2-4 and Table 2-5 for rin assignments.

IFL IF2 IF3 IF4 IFS IF& IF7 IF8 IF? IFLDIFLLIFL2IFLAIFLAIFLSIFL |

e (S| |G MR Rt ST ISR | S SN SN DS | SRR A SN [N N

| SFACE
I

e T R S . SO o e S R T 1= | % ¥ 0 % | DEL I
oL (oo N - U ) . O O Y O - - N O Y DY [, (N PN T DO |
| TAB IRQ 1l E R T 15 50 ) @R e o 1BES 1U/CI
e et [ guct (et SR RSSRTR, (INY SSCRIS [ s PRI PR e - e JON i [ S M I
I CTR | LA 1T S IDIFIGIHIJIKILI+ | x| RET | LF |
bim il =l il el e i e SN e e e ey
IRFTI SHIFT | Z I X 1 C IV I EINIMI<]) 31 2| SHIFT | IBRK |
RERL S o SR eroto e W DU | SRR W e IR [ (O I D e S R
I
|

ROW — COLUMN ¢

Ta-AlA-B | A-C ) A~D | E~A | E-B | E—C | E~D | C-A 1 C~B | C~C | C~D I D~A | D~ I D~C | D-D |

FO=-01 D11 021 0-31 041 0~51 0~&1 0~7 1 101 1=1} 1~21 1~31 1~4| 15| 1~&1 1-7 |

P 2=0 12-112-212-312-91 251 2~& 1 27 | 3~0 1 3~1 | 32 1 3= | 34 | 3~5 | 3= | H~ |

ot e [N [t USRS o (RNl S R (L T o | Jomy | O TN

I E-8 1J=-B14-014-1 1421 4=314=4 | 4=5 1 4=6 | 4=7 | G0 151 152 | 53 | G4 |

T[S TR Y W O [V PR NS 1 S S T e

IF-81  T-B  16~016-116~216-316~416~516~616~717-017-11 I-8 |1G-817-31

b sl ol clllinsseifiossaiiliies sl ool ssisra sttt et imswsssssosetatl st ]

I 72 I
! I

Firgure S-4 HKewhoard Matrix Organization
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5.2.9 Debus Circuitrws

The SCB0Z41F Hewboard Encoder is 2 pre-erogrammed MC3B70 ‘
microrrocessory used to scan 8 44 kew kewsboard. The kewboard = ) 4 .
is scanned by 8 74L8156 oren collector 1 of 8 decoder (UL0S) The debud circuitry consists basicallws of the FIA3

driven be 3 bits of rort 0. The closed kews in the 8 x 8 | (U101) (A-side)r the address comrarator (U100)s the 4K 1
arraw  are inerut to rort 1y and are debounced and encoded bw ! MCMoSL41l breskroint memorwy (U7B) and the rureone-instruction
software. The ASCIL code is aveilable st rort 4y along  with counter (UL0Z).

an active low STROBE rulse. The outsut from rort 4 can be

restrained if the READY line is bheld low. an 8-bit FIFO The basic idea of the breakroint circuwitrws is to eprovide
buffers the outrot until the READY line returns to a high | 2 rminth bit in earallel with the swstem memarw. A  breskroint
level, In the EXORsets READY is slwaws held highs but FIAZ f is set by writingd a8 zero into the desired memorw location of
(Ui0”) FEZ? cen be wused to imelemernt this functiory if the breskraint RAM. Whern  the  breakroint  address is
desired. . encountered during user srogram executiorny the breskroint RAM

outeuts & meror which in turn  generates am NMI ta  the
Frocessor. Us to 94K breakeoints maw  be inserted in a 4K
address window (raste). The EXDRbug mondtor, cortrols the
breakroint circuitre and sets the radge corressonding to the
first breakroint address emteredy by setting the lines FA4
through FA7 of FTA3 to the risht value.

A hardware trace function is rFrovided that rermits 2
user srosram to be executed one instruction at a8 time. The
trace is initiated when the swstem is in an NMI routine from
either a rreviows trace or having run @ breakeoint. The user
Frogram  counter value saved on the stack is roirting to the
rext user instruction to be executed. Eefore executing the
Return from Xrnterrurt (RTI) instructiorns the trace courter is
started wvia FA3 of FIA3. The RTI instruction is then
executedy ceausing the MFU to reloed its redisters from the
stack and bedgin executing the next uvser instruction. In  the
mean  time the trace counter is courting machine cuwcles. The
sixteanth cwcle after the counter is started will be a fetch
of the orF-code tor the mext uvser instructiorn (RTI takes 19
cucles to execute)., The trace counter detects the fFifteenth
count arnd dgernerates & rulse to CAZ of FIAI. After one cucle
delaws an NMI is denerated to the MFU. The NMI is low at the
encd  of the first cucle of the instruction. This irsures that

| only one instruction is executed., The first task of the NMI
service routine is to set PA3 line back hishr resetting the
trace counter in readiness for the next stes.
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5.2,10 Serial Interface 5.2.12 Audio Tare Interface

! Circuitry for interfacing an audio cassette
recarder/slaver is ircluded on the EXODRset Main Cortroller
Eoard. This circuitrw enables the user to store and retrieve
i data on ordinarwy audio cassettes at an averadge of 1333 baud
' (1333 bits rer second).

The ACIA and line drivers and receivers provide an f
RS-232C cam=atible serial I/0 interfasce. Data mas be I
transferred at rates of 110 to 24900 baud. The MCS840 PTM '
(Frogrammable Timer Module) timer #3 is used to establish the
repuired baud rate. Table 5-12 shows the hex eauivalents of !

a tard t itter i PTM ti 3.
k. ME o et of by e LA Ehbar | The audio sisgnal is sererated by software (routines are

‘ included in the EXORbuwg monitor). A logicasl 1 is rerresented
) by 2 one ereriody 50 X dutw cwcler spuare wave sidgnaly 1
' millisecond duration. A lodgical 0 is rerresented bw 2 one
| reriody 50 % dutw cwclesy spuare wave sisnaly 500 microseconds
Teble 5-12 FTM Timer #3 Hex Enuivalent of Esud Rate duration. The rlasback signal from the audio tasre is
i recovered using MC3302 comparators (UB), Since some audio
] tare cassette recordere invert the recorded signals care
should be taken to recover the srorer rhase o Jumrers SH24

rrovide for this selection.

EAUD RATE HEX VALLUE

110 BAUD 011E

300 EAUD 0067

1200 EAUD 0019 *
2400 EAUD o0ac ‘

S.2.11 Ferallel Interface

The rarallel interfasce using the FIAL (ULll) srovides the '
interface betweers the EXDRset and 700 series line erinters. I
The MEXS8PIC Frinter Intercormect Cable is needed for the
transition between the EXORset S0-rin card-eddge cormector asndg
the 3é6-min srinter connector. 1

Data on the PIAL rerirheral interface lines FPAD throush
FA7 is outrut throudh the drivers and  arrears et cormector d
J04  as FPD  (Perirheral Datadl through FD8., This data is
clocked bw the DATA STROBE active low outsut rulse from the 2
FIAL [AZ line. ACKNLG (Acknowledsie) is a low-level sisinal ]
from the rrinter to the FIAL CAl lime windicaticmg thet &
character has been repeived. Status signals from the erinter
are received or PEOy FEly FEZs CB1 ardd CB2.
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5.3 MINI-FLOFFY DIBK CDNTROLLER EOARD

$5.3.1 Introduction

The Mini-Floerrw Disk Controller EBoard consists of a
MC&6843 Florew Disk Controller (FDCYs 3 10249 3 8-bit E/ROM
containing the resident driver firmware erosrame a drive
select circuitruy three—state bus interface circuitrwy and
the necessarw address decoding logic to rermit accessing from
the EXORset bus.

The Mini-Flosepw Disk Controller Module occuries 1040

address locationss divided as follows ¢

———  ES0D throuwsh EBFF are assigned to the Resident.

Driver Firmware
=== ECOD throusth ECD7 are assisined to the MC6843 FDC

e ECO8 throush ECOF zre sssidgned to the drive select
latches

S5.3.2 FDC and Data Recoverw

The MC&843 FDC (Floerw Disk Controller) (U21) serforms
21l read / write and control orerations needed to transfer
data to / from the minmi-disk drives. Refer to the FDC data
sheet for s detailed descrirtion of the FDC oreratian,

A shase locked loos dats recoverd circwit is used to
rrovide the seresrated dets snd clocks needed bw the FDC. The
FLL data recoverw circuit consists of a freauencw / rhase
detector cireuit (WLS) with filter nrnetworky a voltase
controlled oscillator (U24)y two swnchrornous 4-bit counters
U2y UL6)r and ftive flir-flors (UL7y U27, UZ28). Gate ULl is
inserted in the loor onlw for test sorroses. The center
freaquercs of the VCO is normslls 4.0 MHz with a8 lock ranse af
3B to 4.2 MHz. Lockus time will be less than 3684
microsecords .

The Raw Daste sigrnal from the disk drive wnit is a
combination of a 250 KHz clock sigrnal asnd data. This sisnal
is aerelied to  an inewut flis-floe circwit consisting of two
serizlly connected flir-flors (U17). This circuit senerates &
regative outsut eolse with a8 sulse width erusl to one VCO
time reriod (arerosimatels 0.250 microseconds). This nedstive
rulse is wsed to sreset the Tirst reference courmter (Ulé)
with a8 9 ard to set the outrut aof the first data flir-flox to
& logic high level.

In the data format used in the disk swstems the incomirs
data stream carn have onle one cansecutive rulse missirs. Bwe
loading the tirst referernce courter with a 9 it will eroduce
@ rositive outrut treansition withinm 1§ VOO rulses  (3.760
microseconds)y  thus senerating @ clock eddge even if the data

EXORSET USER'S GUIDE Fage (052

CHAPTER S

4

THEDRY DF OFERATION

EXORSET USER'S GUIDE Fase

FUlse is missing. This reference counter will also sroduce =2
carrwout  pPulse on the 1é6th VCO =ulse (4 microseconds). This
Fulse is then caomrared with the carrwout outrut of the second
reference counter (U2) bw the frecuencw / rhase detector:
thus rroviding a reference for the VCO.

The nedative putrut tramsitions of the first reference
counter are inverted and uwsed to clock the first dests
Tlis-flor (U27)» causing the outrut to change to 3 logic low
level. If another dats pulse is rresent in the incomirg dats
streamy thern the first date fTlir-flor is once asain set bw
the ireut flir-flor circuwit. Howevers if ro date is sreserts
then the outrut of the first data flir—-flor will remsin at 2
logic low level until set bw a dats rulses which must occour
within 64 microseconds of the last data rulse in order to
avoid irdtiating an error messsse, Whern the data rulse is set
and the first data flir-flos is sety the next outsut rsulse
rroduced bw  the reference counter csuses the second dats
Flir-flor to todsles sroducinsg the NRZ (Non-Return to Zero)
data (RDT) reauired bw the FDC.

G.3.3 16K RAM Elock

OUne block of 16K bwtes of dunamic RAM uwsing MCM4116
devices is imrlemerted on  the Mirni-Florrw Disk Cortroller
ward (U7 throush Ul4), The CRTC is wsed as an inhervent
refresh counter for the dunsmic RAM located on the Main
Controller Eoard (see raragrash 5.2.5). The RAS' (Row Address
Strabe’sy CAS' (Column Address Strobe) and EAHL  C(high /  low
address lateh) sidgnals are senerated om the Main Controller
Board and are aveilable for the Mini-Florrw Disk Cortroller
Eoard  throusgh the EXORset exeansion bus (2ins Dnoty Dnots
Enot resrectivelw).

He3.4 Mimi-Florrwy Drives Selection Circuitry

Data bits DO0' throusth D4' are latched imt.o two
sddressable  latches (UZ0y UZ9) resronding to address ECOS
(ambisuons addresses ue to ECDF). These tive bits are used to
select the mini-disk draives and cortrol the drive motors.
Table 5-13 shows the fumction of esch bit.

CHAFTER
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Table S5-13 Mini-Florew Drives Select Lines

DAY D3Y - D2* 01" Do FUNCTION
(1)

0 X 1 1] 0 Drive 0 selected

1] X 1 0 1 Drive 1 selected

0 X 2 | p 0 Drive 2 selected (not used)
D X 1 1 3 Drive 3 selected (not used)
0 X 0 X X All drives desselected

b X 0 X X Drive motors off

X = don't care

(1> provision for double-sided diskettes — not used

EXORSET USBER'S GUIDE
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S.3.5 E/ROM Residert Driver Firmware

The Resident Driver Firmware stored in the E/ZROM device
is wsed to conmtrol a8ll of the Mini-Floepw Disk Swustem
hardware orerations.

S5.3.5.1 Initialization

Whern the Mini-Floerswg Disk Sustem is initiallw accessed
by the usery 3 defined initislizstion srocedure must be used.
Wihen the Mini-Flospw Disk Bustem is used with XD0OS» this
initialization eProcedure is autonsticalls rerformed when the
commandg  XDOS dis entered bw  the user. Howevers if the
Mimi-Florre Disk Swstem is wsed in condunction with a user
desisned sustems the user must include this dnitialization
rrocedure  in his srodram. Parameters for the initislization
rrocedure are stored in nine seauential butesy as described
in Teble $-14,

G43.5.2 Error Messades

The ninth bute (FDSTAT) of the initislization srocedure
cortieins 8 hexadecimsl error messasge (from 30 ta 39). If no
error  occeurred during the disk oreratiorny then the carrws bit
will be reset ard the FDSTAT buete will cortain the
hexadecimal number 30 (ASCIT 0) ! no error. Howevery if an
errar does ocoury then the carry bit will be set ard the
FDSTAT bute will contain a3 hexadecimal rumber of 31 to 39
(ASCIT 1 to 9) that relates to a srecific error nessasge. If
an  error  occursy  ang disk oreration in erodress is halteds
and control is returned to the wser. Each of the error
massazies  (and  their corressonding hexadecimal  and  ASCII
charescters) is exsrlained in Table S-15.
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Table $5-14 Initialization FParameters for a User Frerared DDS Table S~15 Disk Error Messadges

Frosram

FDSTAT ERROR DESCRIFTION / FOSSIELE CAUSE

BYTE NAME DEFTNITION (HEX) CODE

30 EO NO ERRORS — This status indicastion is returned
when no errvors have occurred in the disk
aoreration. On return to the userr the carrw
it is cleared.

1] CURDRV CURRENT DRIVE -~ This bwte contains the rnumber
of the selected drive unit (0 or 1).

122 STRSCT STARTING SECTOR -~ These two bwtes contain the
rhusical sector rumber of the first sector to
be wused (starting sector). For single densitwe
mini-disksy this starting sector number must
be between 0 ardd Z7F (hex)s inclusive.

31 El DATA CRC ERROR - This stetus is returned when
the CRC following the data is in error. This
error  would occur after the sector has been
read andy if areprorriates written into memorw.
The CURADR bwte will not be uedated for the
sector with the error. In multirle sector
arerationss the eauation listed st the end of
this table can be used to determine the sector
nunber  of the rhusical sector in which the
error occured,

3v4  NUMSCT NUMBER OF SECTORS -~ These two butes cormtain
the nuniber of sectors to be used. This number
imcludes a rartial  sector ready if orne is
reavested. For single density mini-disksy the
sum  of  the numbers contained in the STRBCT
bute end the NUMSCT bwte cannot be dreater
than 2B0 (hex) when read or write orerations
are requested.

Fossible oasuses of this error imelude
miswriting and misreading the dasts and/or CRC.
I the error occurred during WRVERF or RWTEST»

& LBSCTLN LAST SECTOR LENGTH - This bwtey during read the sector should bhe rewritten. Otherwises
irto memorw orerationss cortains the number of another attemrt should be made to read the
butes to he read from the last sector to be sectar. The Disk Driver will attemst to read
used. This rumber should be betweern 1 and 128y the sector 9 times before returning this
since each sector comtains 128 bwtes. If this error.
rumber is not betweern 1 and 128 (inclusivelw)s
8 CRC error will result when the last sector 32 E2 DISK WRITE FROTECTED - This statuws is returned
is read. whernever an attemrt ic made to write to &

diskette that is write srotected (the diskette

&y 7 CURADR CURRENT  ADDRESS — These two bwtes cormtain the nes the write rerotectiorn tab  sonched out) .
first address from/to which daste is to be Note that during XDOS initializatiornr certain
read/written efuar irst i sk read/write information ic written onto the diskette. The
arerations. The Resident Driver Firmware write erotection tab most be covered with &
avtomatically usdates this entry after each riece of oraaue tere to allow writing on the
sector  ie reacd/written. During  write test iskette.
oFarationsy these two bwtes comtain  the
acidrecs of & one bwte date buffer. 33 E3 DISK NDT READY — This status is returned whern

an orerastion is attemrted with & disk that ie
£ FDRSTAT FLOFFY DISK STATUS -  This bute cortains & ot ready.

status  indicetor returned from Lhe Resident
Driver Firmware., If an error occurrved during s
disk orerationy the carrw it will be set on
return to  the callery and this bwlte will
cortain a romber indicating the twre of error.
IF no error ocouwrsy then the ecarrw will be
reset ard this bhwte will contain  the
hexadecimal rumber 30 (ASCIT 0).

Fossible cavses of  the not resdy status
include the drive unit door ise not closedy the
diskette is rot ue to sreedy the diskette has
beern inserted into the drive with the wrong
orientationy the drive interface cable is not
rrorerle inserted.

a4 4 READ DELETED DATA MARK -~ This status is
returned  when  an  attemrt is made to read &
sector that is srefaced by a deleted data
mark, The sector will rot be read irto memorws
or written onto the diskette, arvi the CURADR
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bete will not be urdated for the sector in
error. The eauation listed at the end of this
table can bhe used to determirme the rhusical
sector in error when this error occurs durins
a multirle sector oreration.

Possible causes af this error include
miswriting the address mark or its CREC  when
formatting the disky ard misreading the
address mark or its CRC. The Residert Driver
Firmware will attemrt to read the sector in

error five times before returning thi
A rossible cause of this status is that a & it b

messase .
deleted datas mark was intertionzlly writter to
the sector.
35 ES TIMEOUT ~ This status is returned whern the EQUATION 1§ FSNE = STRSCT + NUMSCT — SCTCNT - 1
track address has not been found after five
attemsts, where FSNE is the sector rumber of the shusipcal

sector in error.

STRBCT is the cormtents of the STRSCT bute.
NUMSCT is the conterts of the NUMSCT buwte.
SCTENT is the two bute value contained in
locations $B and $C. This velue is set eaual
to the conterts of the NUMSCT bute at the
bedginning of & disk read or write orerationy
arnd is then decremented before each sector
areration.

Fossible CaUSES of this error include
attemrting to read or write & bad track or
sector or an wnformatted disk, Reformattins
the disk maw eliminate this error. This error
mad  also opccur as a3 reswlt of a bad head
aliginmerdt. .

34 Eé INVALID DISK ADDRESS —~ This error ocours when
the sum of the STRSCT and NUMSCT buwtes are
greater than the number of sectors on  the
disk. The RESTOR command does not check for
this error,

37 EZ SEEK ERROR -~ This error occurs if a restore is
conrleted incorrectls ar track 0 is found
before 3 seek oreration is comweleteds. This
error maw occur durinsg a restore if the drive
is not cormnected to the controller.

38 E8 DATA MARK ERRDR ~ This error occours if a valid
data mark for the sector being read has not
beer found, This error messaste occours before
the sector is resdr and erevents the sector
from bheinsg read. The CURADR bwte is  not
uedasted for the sector in error. The enustion
rrovided st the end of this teble can bhe wsed
to determine the number of the rhusical sector
in errory when this ervor occours during &
multisle sector oreration. The Residernt Driver
Firmware will attemst to read the sector in
error  five times before returning this error
MESGAHe .

Fossible causes of this rror include
misresding and miswriting the disk.

39 E9 ADDRESS MARK CRC ERRDR -~ This error ocours
when the CRC of an address mark is  incorrect.
This error occours before the sector i1s read or
writterny arnd stors the oreration in  Progress.
The CURADR bwte is not wedated for the sector
in error. The ecuation srovided at the end of
this table can be used to determire the sector
nuniber in errory when this error ccours in @
multirle sector oreration.
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5,3,5,3 Residert Driver Firmware Entrw Points

Usrious entrw roints (addresses) are available to the
user to rerform sepecific orerations contained within the
E/ROM Resident Driver Firmware. These ertrw Foints are
erovided in Table 5-1&. This table is divided into three
Farts ! the imitializatiorn and error check routines rarts the
disk oreration routines rartr ang  the line erinter driver
routines sart. For all of the firpware entrw roints described
palows the contert of the resisters is wrsrecified both uron
entre and exit from the subroutine (excert where otherwise
indicated) . Each entrd rmoint is accessed bw executing a "Jums
to subroutine® inmstruction (JSRY. The sarsneters must have
peern set ue in RAM as indicated for each srecific function.
Uron ertrs to a disk routiner sll MPU resisters sre saveds as
well as the wser's tos of memorw vector. Eefore returnins
from & disk routiner all resisters snd the tor of memors
vector are restored. If an error occurredy the FDSTAT bute
will be changed sccardinslwy and the carrw bit set.

CHAFTER 9
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Table 5-16 Resident Driver Firmware Entrwe Foints

NAME.

ADDR

FUNCTION

DSL.OAD

FDINIT

CHHERR

FRNTER

ES0D

E822

E853

E85A

EXORGET USER'S GUIXDE

INITIALIZATION AND ERROR CHECK ROUTINES $

This entry bootloeds the disk oreretins
swstemy initializes the stack rsointer and
drive electronicsry and restores the head
sosition of drive 0 to track 0. The bootloader
and  orerating  swstem's retrieval information
block from sectors 23 and 24 (decimal)»
resrectivelyy of drive 0 sre loaded into
memory beginning at locstion 32 {(decimal) (20
hex). Control is then rassed to the bootloader
e Jdum=ing to that location. If a8 disk error
accurss  the error number  is srinted at the
swstem comsole and control is  returned  to
EXORbwast Na user s=arameters need to be
sracitied when the Residernt Driver Firmware is
ertered at this entrw =oint. The firmwsre will
initialize 2311 the recuired sarsmeters.

This subroutine initislizes the FDC. No user
erarameters are recuired bw this subroutine ard
mone ere modified bw it. This subroutine does
ot chande location FDSTAT or the state of the
carry bit.

This subroutine checks for & disk error  Af
celled imnediatelw after return from a disk
oreration by checking the carre flag. The
subrouvtine Just returns to  the wser if no
error orourred (carry clear). If an error  dio
aceur  (carry set)s then the subroutine srinte
an E followed bw the comtents of FDSTAT  (in
ABCII)  and two sraces at the swstem console.
It then dgives corntrol to EXDRbust, Dther than
FDSTATs no user rerameters sre recuired. (OF @
disk error  ooourss the Resicent Driver
Firmwere will load the ssrrorrigte data into
FDSTAT). CHKERR does mnot modifys  ang  user
rarameters,

This subrowtine sraints  an B at the swiatem
consale Followed bw the conterts of FDSTAT (in
ASCII) arnc two seaces. FDSTAT is the onlw user
rerameter reawired e FRNTER. Tt does not
modify any user sarameters.
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READSC E869

READFS E86D

RDCRC E86F

RWTEST E872

RESTOR E87S

SEEK E878

WRTEST E87E

EXORSET USER'S GUIDE
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DISK DFERATLON ROUTINES 3

This entrw causes the number of sectors
{(beginning with STRSCT of CURDRV) to be read
from the NUMSCT bwte irto memorwy beginring at
CURADR. The CURADR bwte is urdated to the next
address to be written ta after each sector is
read. This entry roint initislizes the LSCTLN
bute to 128 (decimal) sa that all of the last
sector read will be written +to memors. This
routine does rot charnge CURDRVs STRSCTs ar
NUMBCT »

This entry causes the number of sectors
(beginning with STRSCT of CURDRV) to be read
into memorw besdirming at CURADR. The CURADR
bwte is uwrdeted to the next address to be
written to after each sector is read. This
entry  roint does not change LSCTLNy sa that
only a rortion of the last sector read maw be
writternn to memorws. This routine does not
chande CURDRVr» BTRSCTey NUMSCTr or LBCTLN.

This entrw casuses NUMSCT sectors besinning
with STRSCT of CURDRV to be read to check
their CRC's. The sectors sre not written to
memorw.  This routine does not chanse CURDRU»
STRSCTy NUMSCTs LSCTLNs ar CURADR.

This entrw point causes the data at CURADR arnd
CURADR+). to be written tao butes of NUMSCT
sectors bedimnminsg  with STRSCT of CURDRV .
After 211 of the sectors have been writteny
thew are read back to check their CRC's. This
routine does mot  change CURDRVy STRSCTy
NUMBCTy LSCTLN» or CURADR.

This entrs roint causes the head of CURDRV  to
be restored to track 0, The drive must be
ready or restore will return an error. RESTOR
does not  verifw that STRSECT and NUMBCT are
valid. RESTOR is used to rosition the drive's

head at known track before usinsg the drive.
{The O0SLOAD routine restores drive 0). RESTOR
cloes not chanse CURDRVy STRSCTs  NUMSCT»

LBCTLNs or CLRADR.

This entrw roint causes the head of CURDRV to
he rPositioned st the track corntaining STRSCT.
This routine does not change CURDRVs  BTRSCT»
NUMSCTs LSCTLNs ar CURADK.

This entry roint casuses the bute of data
rointed to bw  the address an CURADR  and
CURADR+1 to be written to bwtes of NUMBCT

sectars bedinning with STRECT of CURDRV. This
routine dpes mat  chamge  CURDRVs  BTRSCT»
MUMSBCTy LSCTLNs ar CURADK .

Fasie
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WRDDAM  ES7E

WRVERF  E8B1

WRITSC ES884

LFPINIT EECO
LIST EECC
LDATA EBE4
LDATAL EEF2
EXORSET USER'S GUIDE

CHAPTER

This entry rpoint causes a deleted dats address
mark to be written to NUMSCT sectors bestirmirs
with STRSCT of CURDRV. This routirne does not

charmge CURDRVs  STRSCTy NUMSCT» LSCTLNy  ar
CCURADR «
This entry roint CAVSeS NUMSCT sectors

bedginning with STRSCT of CURDRV to be written
from memorw bedinnming at CURADR. CURADR is
urdated to the address of the rext bwte to be
read from after each sector has been written.
After 211 of the sectors have been writterny
thew are resad back arnd their CRC's are
verified as im RDCRC. This routire does not
change CURDRVy» BTRSCT» NUMSCT» or LSCTLN.

This ertrwe rPoint CRGES NUMSCT sectors
bedinning with STRBCT of CURDRV to be writtern
from memars bedinnirng st CURADR. CURADR is
wedated  to the address of the next bute to be
read from after esch sector has beern written.
This rouwtine does not change CURDRV» SBTRSCT»
NUMSCTs or LSCTLN.

LINE FRINTER ROUTINES 3

This entry roint exists only to keer MDDS III
comratibilitu. I MDOS TIIX swstemsy this
subroutine dnitializes the FPIA irmterfacinsg
with the line eprinter from a reset corddition.
In the EXORsetsy this is done bw the EXORbus
moritor at RESTART. Therefare LPINIT returne
onlg to the caller erodram.

This subroutine sends the conterts of the @
accumialator  to the line erimter. If a erinter
error occurreds carrg is set on return to  the
callers The LIST routine detects the rarer
em~tu arnd srinter not selected conditions ae
srinter errors.

This subroutine sends a8 charscter strins
rointed to bw  the index redgister X sl
terminated by a8 04 to the lire erinter.

This subrowtine =erforms the same as LDATA
excert thet this subroutine does mot s=rint &
carriage return and line feed srior to string.
It also uses LIST to serwd characters to the
srinter.

Page
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S43.59.4 Disk Mini-Dissnostic Routines 2+ Continuows Execution Oreration

In order to continuously execute a disk
furctiony set wur  locations CURDRVy STRSCTy NUMSCT»
LSCTLN ard LDADDR am repuired for the function.
Nestty wut the ertrw roint address of the function
into EXADDR and 2 zero into ONECON. Thenr bw  tusing
either EEP83C (to start DMD at TOF) or EBP03G (to
start DMD at CLRTOPs clear the +two buwte counters)r
the FDC will be irmitializedy CURDRV will be restoredsy
and the disk function srecified bw EXADDR will be
cortirnuausly  esecuted an CURDRV wrtil ane af the two
bute counters is incremented to 0. When a counter
reaches (s an E followed bw en indicstion of the last
disk status will be eprinted at the consoles and
corntrol will be returned to EXORbusg, The wser can
also cause DMD to stor onm the first error of a dgiven
tuwre bw dnditializing the corresronding courter to
FFFF and enterins DMD at TOF.

The interactive disk test erogram included in the disk
driver E/ROM is described in CHAPTER 3» raredgrarh 3.5.2, A
Disk Mini-Diagnostic (DMD) routine is also available in the
E/ROM resident firmware. This routine rermits the wuser to
easily expcute anw disk function 2 single time and erint the
status ar ta contiruwousls execute disk furnctions and keer an
error count in & RAM location. The locations used bw the DMD
ere listed (bw name) in Table S5-17, Eoth single execution
orerations and continuous orerations are descoribed in the
following sters.

1. Sindgle Execution Oreration

In order to execute a disk fumction ore timer
set wr the locations of CURDRVy STRSCTy NUMSCT s
LSCTLNy and LDADDR as reauvired for the function.
Next.y rut the entrwe point address of the functiaon
into EXADDR and & norzero value in ONECON. Therr bw
turing the EXORbug command EB?8iGy the FDC will he
initializeds CURDRV will be restoredr and the disk
furction srecified bw EXADDR will be executed one
time on CURDRV. Uron comsletion of the disk function
or detection of an errory the status is ericmted at
‘the console (the letter E followed bw a8 sinsgle digit
0 to 9y and control is returned to EXODRbusg. Before
starting the DMDr the stack rointer S should be set
to a valid area bw usirna the EXGRbua commarnd RS. (The
EXDRbug stack rointer value is accestable).

Examele

s 0204 00 C(LF) Current drive 0

0001 ¢ 02 (LF) Starting sector 200
0002 < 0D (LF>

0003 »x 00 (LF)Y Numbaer of sectors 1
0004 ¢ 01 (LEY

0008 »x 40 (CRY Last sector lensth 40
«20/ 3¢ 01 CLF)  Buffer sdeoress 100
00p21 ¢ 00 {LFD

0022 »x E8 (LF) Read partial sector
V024 o0 6D C(LF)

0024 xx FF (CR) Execule rvoutine once
EEGBIG E0 Execute i no error

.
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5.3.5.5 Recording Format

Table 5-17 Disk Mini-Diasinostic Routines

The format of the date recorded on the diskette is
eimilar to the IBEM 3740 format. Data is recorded on the
Hdiskette using freauency modulation technicues (each bit
recarded or the diskette has an sssocisted clock bit recorded
with it). These clock arnd date bits (if reresent) are

NAME ADDR DEFTNITION

CURDRV 00 Sane a6 for normal disk orerations. irterleaved., EBu definitionr 2 Bit Cell is the reriod between

STRSCT 01 s . the leading edde of one clock bit snd the leading edsge of the

< Same as for normal disk orerations. nestt, clack bit. (Thuss the Bit Cell is ane clock bit and one

k{ { 5

NUMSCT 03 Seme as for normal disk orerations. BRI LY i g A SRR

LSCTLN 05 . Wher referring  to serial data being written to or read

. Same as Tor normal disk orerations. from the disk driver a bwte is defined as eight consecutive

CURADR 06 Bit Cells. The most significant Bit Cell is defined as Eit
Set wr bw DMD from LDADDR befare each Cell Dy and the lesst sisnificant Bit Cell is defined as Bit
execution of the reauested disk function. Cell 7. During 2 write orerstions Bit Cell 0 of esch buwte is

FDSTAT 08 : transferred to the diskette firstr, with EREit Cell 7 beins
Same 85 for normal disk orerations. traneferred last. Corresrondinglyr the most signiticant bute

LDADDR 2D iz transterred last. During read OPerationgy Bit Dell_ 0 of
These two butes must be set wue by the user each bwte will be resd from the diskette firstr with Eit Cell

7 last. As with writings the most significant bwte will also
be read from the diskette first.

with tbe data he would mormaslls =ut at CURADR»
DMD  will wuwedate CURADR to LDADDR betore esch

execution of the recuested disk furnctior.
The Mini-Florpw Drives are carable of recording ue to 40

tracks of data. The tracks are numbered 0 to 39. Each track
is made asvailable +to the recording head bw moving the head
with s sterser motor and carriasge sssembls controlled bw  the
FDC. The diskette is rotated bw the drive motor at 3 sreed of
300 rem. Teble 5-18 shows the mini-disk track formaty and
Table 5-1% is the trasck / shwsical sector rumber conversion

table.

EXADDR 22 These two bwtes contain the address of the
enttw raint  of the disk function (READSC»
WRVERF» etc.) to be exenuted bu DMD.

ONECDON 24 This bwte contains & flag thet indicates if
the disk furction is to be executed once or
cortirmously, If the bute is =eros the disk
function will be executed comtinuouslu. IF the
bete dis non-zeros the disk furnctior will be
executed once.

6073 This ares contains one two-bwte counter for
esch rossible status return from 0 to 9. Far
axameley 60 and 61 cormtain 2 two-bute count of
the D status returnsy 62 and 43 cortain &
two-bwte count of the 1 status returnss etco.

CLRTOF EE9D This locetion is the ertrw address of DMD srd
clears the status cournters,

TOF EEP€ This location is the entrw address of DMD
without clearing the status counters.

EXORSET USER'S BUIDE 3
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Table 5-18 Mini-Disk Soft Sector Format { Table 5-~19 Track / Phusical Sector Corwversion Table
g¥12¥52;0 FATTERN NAME = | TRACK SN TRACK FEN
! DEC HEX  HEX DEC HEX  HEX
A
INDEX 16 » FF Index sar. (3 ¢ S B &< b ! o 00 000 20 14 140
¥ D1 01 010 21 15 150
& x 00 Sunc butes A P 3 b i@ 3 170
Bix FE €13 Address mark I 24 18 180
c7 (2> ! 04 L i A 190
TRK T Track rumber I 05 o 4 e 1: 1A0
1 3 00 ] 06 06 060 f? 13 1B0
SEC Sector number | 07 oz a9 26 10 160
1% 00 | 08 08 080 39 o 100
2 > CRC Address CRC (Xx) I % 16 (4) 03 . gzg 30 1E 1E0
11 5 FF Tdertifier gas | 1 4 31 1F 1F 0
6 x 00 Sunc bwtes I ié gg gEO a2 20 200
1 % FB (1)¢(xX) Data mark | 13 o oD 43 21 214
C7 62 1 2 3
128 DA?A Data i 12 3E 353 g; gg zgg
2 » CRC Data CRC (%K) 1 < 0 34 24 240
273 FF Data sar v 16 a0 8 25 250
i 17 11, 0 434 az 235
. 18 12 120 38 26 ggg
b a9 27 3
101 x FF Track sar Ik 1 (S) * 19 13 50
v
INDEX

(1) Data rattern

(2) Clock rattern

(3> This field is written once at start of each track

(4) This field is rerested 16 times (ore for each sector)
(5) This field is written once at the end of esch track
x) Deleted data mark ¢ F8

(¥%) CRC =olwnomial ! XALé + XALZ + XAS + 1

i i i} ]
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TEST FOINTS AND TROUBLESHOOTING AXDS

b1 INTRODUCTION

Several test roints are erovided on both  the Main
Comtroller Board and the Mini-Flores Disk Corntroller  Board.
Some of the test roints are outruts used to mornitor sismalss
or as trigger signals. Some of the test roints are  test
ineuts  to  be groundeds dn order to disable IC's or sections
of the swstems as an aid for isolating faultw comsonernts.

This charter also rrovides the basic references needed
to wse the signature analusis techmicue as an aid for testinsg
ang troubleshooting the EXORset (e.s, wsinsg the HF-50044
Signature Analuzer).

6.2 TEST FOINTS

Table 6~1 lists +the test roints aveilasble on the Main
Cormtroller Eoard and Table 6-2 lists the Lest ot s
available or the Mini-Floseg Disk Comtroller Eoard.
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TEST FOINTS AND TROUELESHOOTING AIDS

Table 6-1 Main Comtroller Board Test Foints

TEST FOINT

FUNCTION

TFO1

TF02

TFO3

TF04

TFOS

TF0é

TF07

TFO8

TF09

TF10

TFL1

TF12
TFL3
THL4
TFALS
TFLG

TELY

Outeat  — The score swne feature is wsed Lo
trigger an  oscilloscore to mori tor the
waveforms associated with a sarticular soint
inm @ srosram. This trigger rulse is  dgenerated
wher @ match occours with a breaskroint address.

Outeat, = This test soint allows to monitor the
FTM 02 outeut.

Outeut - Same as  abover excert for FTM 01
outEut .

Test dirmewt — If sgroundedy this ineut disables
the data bus and the address bus from the MPU.

Test inewt - If sroundecy this ireot disables
the memorw refresh addresses from the CRTC .

Outeat,  —~  This owtewt is  the swustem timins
reference sidgnal.

Outert, — This ouwteut is the 16 MHz sisnaly the
highest freauencs of the timing chaire

Test irgwt ~ If groundedy this irnrot allows to
addust the timing FLL circuitrs VOM (UL12) .

Outeut, — This owteut is the E (Enable signal)y
inverted,

Test direwt - If groundeds this dreot enablgg
the MU adodress bus buffers even  if  TF04 is
growrded .

Outeat ~  This  ouwteut is the swnchrordization
sigrnal to be wsed as the swstem clock normalls
cornmected to the E (Enable) (or rhase 2)
ineuts of the M6800 familw revisherals.

Outeat, — MPU address line A1S.

Outsat — 4fo (4 MHZ) .

byt~ CRTC Hswne not.

Outraat — CRTC Vsuno not.

Outrat, = GND .

Ot - GND .

EXORset USER'S GUIDE
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Table 62 Mini-Florsw Disk Controller FEoasrd Test Foirnts

TEST

FOINT FUNCTION

TFOL

TF0Z

TF03

Test insot — TF groundedy resets the 74L.816)
W2y  4-hit couwrter of the data recoverws FLL
cirewitrg,

Outeut, ~ This outeut bis the 250 KHz DCK (Dats
Clock) signal to the FDC.

Test dirnsut -~ If sroundedy this ireot dissbles
the data recovery FLL cirewitry feedback Loos.

63 STGNATURE ANALYZER REFERENCE SIGNATURES

Signature analuysis is based orn  the "data comeression”

techricque. The dats stream available at a logic test node is

clocked into s 1é6~bit feedbasck shift redic

er  curing 8

defined time window. There are 65536 rossible states to
which the shift register can become set during a  messurement
wirdow, These states are decoded and  diserlaved  or Four
hexadecimal dndicatorsy  ard become & "sisrature”, This
signature  dis  then a charascteristic rumber resreserbing bime
derendent  logic asctivity during a8 seecified messuremert
interval  for 8 sarticular  circuit node. Ay change im the
behavior of this rode will rroduce 2 different  sisnatures
indicating 8 rrobable circowit malfunction.

Signatures recorded on @ krown  good  swstems  wncer

defined measurement conditionsy are sivern here ss  references

anch

sustem under  test. The Hewlett-Fackard HES0044

carn bhe comeared with the signatures sroduced bw the
uhure

Analuyzer  has  been  wsed. Refer to  the HFES0044 Sigrnature

Analuzer Orerating  and  Service marual  for 3

ddetsiled

deserirtion and oreratiorn instructions.

EXORset USER'S GUIDE
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Cormect  the inputs of the HFS5004A Signature Analwzer as
The stimalus  for  the circewit is susdlied by two wsws. follows o
Either a8 ROM srosram  exercizes selected wortions of  the
circuit  wrder  testy or  the rrocessor dis  forced dnto a8
"free-rurming®  moder  cweling  throosh  dts  address ranse
without resronding to other instructions. It is absolutelw i
necessary that the stimalus be reretitive.

= GROUND test irnsot Lo sround.
= CLOCK test imeot as srecified later.
= START/STOF test ineuwts to UBY =in 23.

- Set the fromt =anel Starty Stos and Clock  switcohes  on

Free-rurnming ensbles the test of the address busy the the ftalling edse rositior.

address  decode logicy the data busy  some  of the Limirms
circuwits armd ROM. This sortion of the sustemy excluding the
ROMy is cslled the “"kernel".

=~ Turn EXORset sower or.

= Turn HFS004A sower ore
ROM-residernt cortrol  erosgrams test the RAMy the FIA's»

the ACTIAY the FTM and other selected =ortions of the sustem.
I this case the START and STOF sismals must be sernerated for |
each test. i

6.3.2.3 Free-running Mode Sisnature Table

6.3.2 Free-running Mode Sigrature Analwsis The sisnatures that should be read in the free-vurning
mode are listed in Tables 63 and é-4 for the main cortroller

board and in Tables 6-5 and 6-6 for the FDC bosrd.

Table 6-3 Free-runming Mode Main Board Signature Table
6.3.20) Free-rvurnming Mode Imelemertation with CLOCK irsut om US9 sin &

TEST FOINTS AND TROUELESHOOTING AXDS CHAFTER 6 TEST FOINTS AND TROUELESHOOTING ATIDS CHAFTER 6
:

. . . s s
In the free-run moder several circwits most  be 1 U962 0ULG TULLD 3 UFZ3 1 UB3 3 0000 1 UsL 3 UFZ3 |
discormected from the data bus. Thew are listed hereafter | 5ULes | & FI15F | 8 0UF8 | 4 7764 |
| 8 1u2u | 8 UF73 1 12 FU49 | 5 UR7Z3 |
uBsy  UL4 throwsh U30y U349 throush U49y UL0Zy UL06y USZy US3, | | 9 F15F | 31 OZ7H | 1 b6 CAYE |
Ub4y UbSy UL0Ly Uby ULL and UL2 on the main  board  and U221y | + + | 10 UF73 |
WEZ ared U7 throuwsh Ul4 on the FDC boasrd. ‘ | U6 9 WUFZ73 1 UZ0 3 UHZ4 | U771 4 669F | 11 HF06 |
\ | iy UP7Z3 | & UF73 1 7 WPZa ) 12 UR7Z3 |
The Pfree-runming mode  can be dmelemented bw Fforeing a : | 11 UF73 | 8 U1ées | | 13 PUag |
NOF instruction into the MFU. This can be dorne as follows ¢ g ‘ | 12 F1SF | 11 Uup4s | |
{ + + |
Cormect mirms 18y 16y 15y 13y 12y 11 of USBB orm the main  board k1 : Uzz 3 0000 1 UBS 3 UPZ3 1 UB7 4 98FH | U9% 1 UFZ3 |
to  groured by mesns of 10K resistors. Cormect sirms 17y 14 of { | 50000 | 5 0ULe | 7 FH3F | 4 0000
us8 to +5V bw the same wsw. Grownd test moint TF0S on the | 7 98FH | 7 98FH | 9 ULOF |
mair board. | 9  uzu 9  JPFSY | L1 OURS | |
P 4 ] 11 89H7 | 11 98FH | 13 897 I
| | 13 FHYF | 13 0uULé | I

! The FDC bosrd must be discormected
| The signature on the +5V sueslw must be UR73

EXORset USER'S GUIDE Fase 06-04 EXORset USER'S GUIDE e 06-05




= B ) |
TEST FOINTS AND TROUBILESHOOTING AIDS CHAFTER & TEST FOINTS AND TROUELESHOOTING AXDS CHAFTER &
Table 64 Free-runming Mode Main FEoard Sigrnature Table Table 6-5 Free-running Mode FDC Signature Table
with CLOCK ireut om UBS min 10 with CLOCK ireut on UBS min 10
» . . Y . . . s 84 :
* . * . * * - ¥ * "
1 U2 S 0000 1 UZ7 3 FFFF | U8 3 0003 | W26 9 6603 | U4 3 37C5 1 V40 3 6UZB | U41 3 F763 1 U22 9 3??1 |
I 6 0000 | 5 F763 | 5 0003 | 10 U3H6 | 1 54868 | 5 3705 | 5 gaa4 I 10 BCCF |
I 8 UL | 70356 | 7 AFCA | (k) 11 FACH | I 70356 | 7 6321 | 7 FFFF | () 11 8386 |
I 9  FFFF | 9 u7E9 | 9 4868 | 13 FACU | | 9 4321 | 9 7791 | 9 uuuuy | 130385 |
| 10 8484 | 12 Wzs9 ) 12 FURL 14 3838 | | 12 uuuw | 12 4FCA | 12 USSP ¥ 11 POﬁF |
| 11 F763 | 14 1USH | 14 0001 1 15 7633 | | 14 6U28 | 14 4868 | 14 0396 1 15 A?Lp |
| 12 1USF | 16 8484 | 16 6UZ8 | 16 160H | [ 16 0003 | 16 9UFL | 16 - Uzhgal ke aBERE
] 13 0356 | 18 UUuU | 18 0003 | 17 04UU | | 18 4FCA | 18 0001 1 18 6F9A | 17 CA03
1 14 U759 1 + i | 4 + el
] 15 6F9A | US0 3 6F9A | U249 3 AFAS | U27 9 CFHU | U433 0168 | UL 3 0000 | U3BZ 3 U3H4 | U4z 3 F763 |
| 16 7791 |\ B 7791 ) &  2UFF | 10 S7HU ) | 4 C168 | 8 0000 | 4 U3H4 | 4 &169 |
I 17 6321 | 7 6321 | 7 AOCA | (x) 11 96FA | | 10 €168 | 11 755H | 10 UBH4 | 10 G168 |
1 18 3705 ) 9 a7Cs | 9 0003 1 13 S46H | | 11 C1é8 | 1 11 U3H4 | 11 F760 :
I 19 sUZ28 | 1z 37C% | 12 4431 ) 14 CAL3 | | ¢ H 2 e
I 20 4FCa | 14 46321 1 14 Fi1CH | 15 HZS0 | | w4 2 0000 1 WL® 3 0003 1 UBL 9 2FF1 | uzs 3 7§#F I
| T2l 4868 | 16 7791 | 16 F707 1 16 A3UU | | & 0000 | 6 7805 | 10 7805 | 4 7EGE
I 22 9UFL | 18 6F9A | 18 SH3U | 17 6868 | I 8 0000 | e I | I
| 23 0001 | + + 1 | 10 0000 1 U346 & U3HZ | ! |
| B2 0008 1 US6 & 74U9 | US8 1 13FH | U936 0003 | | 12 0000 | 8 A97A | |
| 34 0003 1 8 H3F? | 4  13FF 0 8 F257 |
| 3% 0003 ) | 10 0000 12 0000 1
I + t + | The sigrnature on the +5U sueply must be 0003
1 UZ9 10 732H 1 U8 9 826H 1UL00 3 F254 1| US4 1 7409 | e
| 11 A49F | 10 4039 1 4 Pe54 ) 4 74U | (X) A test FROM (MCM2708) filled with a rattern of 0yls..sFF
| 12 7302 | 11 9564 | 10 FRE54 | 10 H3FA 1 through ite full address field must be inserted into
| 18 SIRZ 1 12 A713 1 11 F254 i 13 H3F9 | socket U222
I S - | | |
| 15 8BE33 | USS - 4 UUUF 1 I
The FDC board must be discornected
The signature on the +5V supely must be 0003
Table 6-6 Free-running Mode FDC Sisnature Table

(x) for that measurement U101 =in 10 must be srounded with CLOCK irewt om US® =in 6

$ : : $ 5

U337 9 UF7Z3 1 U330 2 UF73 1 U37 3 89HZ | uag 8 UF73 1

| 14 UF73 | 8 0000 | 5 98FH |

| 16 0U16 | 10 0211 C) 72 FH3F |

| 18 UF73 | 12 3340 ) 12 iu2u | |

The signature or the +5V suepels must be UF73

EXORset USER'S GUXIDE Fage 06~06 EXORset USER'S GUIDE Fasge 0607




YEGT FOINTS AND TROUELESHOOTING AIDS CHAFTER 6 TEST FOINTS AND TROUELESHOOTING AIDS EHARTER "6

6434244 Free-runming Mode Data Fus Check 6.3.3 Frogram Controlled Mode Sisnature Analusis

The dats bus  maw then be checked by dmelementing test
FROM's dmto UB0 (MCM2716) on the main bosrd and U222 (MCM2708)
on  the FDC  board « The test FROM's are srogrammed with the
ratterr 0r1y2y. ooy FEYFFs0r192y4e09FFreee for their comslete
address field.

The orerating srocedure is  the sasme as descoribed in
6430202y with the Clock switeh on the rising  eddge rsosition.
The signatures that showld be reasd are listed in Table 6-7.

It is time to take a ster back and examine where we are.
We krnow thatl

- The MFU carn run throush its address field corrvectlu.
—- The address decoding circuwit is good.
~ The data bus is clear of faulis.

Table 6-7 Data Bus Free-runming Mode Signasture Table

with CLOCK drest on UBS sim 10
b6+3+3.1 Frogram Controlled Mode Imslementation

I U272 2 B543a | UBB 2 3HFS |

| 3 1037 | 83 70PS 1 The mext thing to do is recormect the dats bus Lo the
I 4 99AH | 4 Ue7L | MFU  ard remove the forced free-run instruction. This will bhe
| 5 8B62C 1 % P&U? 1 done bw

I 6 S8C8 | 6 386A |

| 7 7Fe7 | 7 9FAS | - Removing the sround from TF0S or the main bhoard.

| 8 981A | 8 78F8 |

| 9 FUA4 | Q0650 | - Removinsg the sull us/Full down 10K resistors  from the

U888 socket on the main board.

The sisgnasture on the +5V sueely must be 0003 = Removing the bLest FROM's.

~  Trserting  the test srogram FROM dirto U30 on the main
board.

- Recormecting UBS and UL0L or the main bosrd.

The different srograms wsed to check selected rsortions
of the swstem are initiated bw the switch SWI8 on the main
board. Thew are listed in Table 6-8.

Table 6~8 Test Frosram Selection

. . g .
H H it :
1 SW18-1 | SWis-2 11
1 + 4 |
I Orer | Oren |1 RAM's & CRT diagnostic!
| + - |
| Orer | Closed | FTMy ACIA disgrnostic |
| + 4 |
I Closed | Orern 1l FIA's diagnostic |
EXORset USER'S GUIDE Faste  06-09
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TEST FOINTS

AND TROUELESHOOTING AIDS

6.3.3.2 RAM Check Orerasting Frocedure

Orce the RAM test rrogram has been selected asccording to

Table 6-8 and the FDC board imelemerntedy cornmect the ireots

of

P

the HFS004A as follows

= GROUND test inewt to sround.

= CLOCK test irrot to UZ70 rin 8.

= S8TART/STOF test wireuts to UL0L =in 1%5.

= Set the fromt rarel Stor and Clock switches on the
rising  eddge rosition and the Start switoh orm the fallirms
edsge rositiorn.

= Turn EXORset sower or.

= Turn HFS004A sower or.

6:3.3.3 RAM Check Sigrnature Table

The sidgnatures that should be read are listed im Table

69,

Table 6-9 RAM Sidgnature Tabhle

. . . . .
: H : H :
1 Us8 11 F788 | UBS 11 288U | UBE 11  4H32 | UBY 11 1F24 |
1 12 <IURR ) 12 Sual | 12 3734 | 12 2639 |
€1y 13 F769 | (2) 13 68A4 | (3) 13 7F95 | (4) 13 97FC |
| 14 109F | 149 0243 | 343982 | 14  CPAH |
I 15 1C15 15 74FA | 15 1296 | 135 9AFC |
| 16 COGFH | 16 F375 | 16 38FC | 16 2028 |
| 17 H3HC | 17 4374 1 7 AAPE | 17 7158 |
I 18 8HOU 1 18 FU22 1 18 | 18

(&)
)
{3
%)

The

EXORset USER'S GUIDE Faste 06-10

US2yU53»U64 and 6% must be reconnected on the main board
U34 through U41 must be recormected on the main board

V42 throush U49 must be recormected orn the main board

U7 throwsh U4 must be recormected orn the FDC board

signature on the +5V suesly must be CH8A

CHAFTER 6

TEST FOINTS AND TROUELESHOOTING AIDS

6.3:.3.4 CRTC Check Orerating FProcedure

Cornect the inruts of the HFS004A Signature Analuzer as

follows @

- GROUND test irnrut to ground.
- CLOCK test inrut to UP2 sin 21.
~- SGTART/STOF test irruts to UP2 rin 40.

- Set the fromt sanel Starty Stor and Clock on the rising
edde rosition.

= Turn EXORset rower or.

= Turr HFS004A rower or.

6:3.3.5 CRTC Check Signature Table

The sigratures that shouwld be read are listed in Table

6-10.
Table 6~10 CRTC Signature Table
: : H H H
; U92 4 1497 | U3 2 34Fa | USH 2 33CF | uB2 &6 U479 |
| B 79289 10 % CFF4 1 6 HF OB | oo im it cinim i e |
| & A4HZ28 | & 269900 8 0896 1 US8 11 A7U8 |
| 7 O0A%C 1 9 0244 | 10 PUAH [|=sersitmmpimstamsimes
] 8 080F | 12 0406 | 1Z 4C53 1 U492 8 FO34 |
| ® 31ué 1 1% 18UC | I
| 10 H7aAC | 16  6CHS | |
| 11 U4s8 | 19 UAZF | |
I 12 4730 | + + : I
I 13 UHE8 | U7ZS 12 80U0 | US7 1 AHS8 | UZ7é6 9 8CHA |
| 14 0544 | 13 2470 | 5 44CH8 o
| 18 9QUAH | 14 F7C4 | 10 P345 |
| 35 25F1 1| 185 Fa95 | 1 |
| 36 UCA7 | 16 3294 | |
08 |1 + +
: gg gglg 1 UB0 2 34FA | US6 3 A7U8 | UB4 8 9HZZ2 |
| 39 HFé8 | 5 HUHF | 13 AHS8 | |
| 40 FP740 1| 7 PUFF | 1

The signature on the +5V surrly must be HAUF

EXORset USER'S GUIDE

CHAFTER 6
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TEST FOINTS AND TROUELESHOOTING AIDS

CHAFTER & TEST FOXNTS AND TROUELESHOOTING AIDS CHAFTER &

6434346 ACIA and FTM Check Oreratins Frocedure

6.3.3.8 FIA's Check Orerating Frocedure

Once  the ACIA/FTM  test  rsrosram has  been sel
- e € 2l ected
according  to Table 68y and Ués UL? has beern sludgded iny
cormect the inruts of the HFS0044 as follows ¢

.

Once  ULly ard WUL07  are recornnected and the FIA chechk
srogram has been selected asccording to Table 6-8y cornect the
ireuts of the HFS004A Signature Analurer as follows §

= GROUND test iresct to stround,
= START/STOF test imsuts to UL0L sin 18
= CLOCK test ireut ss srecified later.,

GROUND it to sround.
=~ CLOCK irput to UBS sir 10,
START/STOF dreuts Lo UL0L min 1%,

= Set the fromt rarel Start  and Clock  switches or the

y -~ Het the fromt ranel Start and Clock switehes on the
falling edge position erd the Stor switch on the rising

falling edse rosition and Stor on the rising @jse

edge rosition,
= Turn EXORset sower or.

= Turrn HFS004A rower or.

#0611,
= Turn EXORset sower or.

= Turrn HFS004A sower or.

6.8.3.7 ACTA/FTM Check Sigrnature Table

65.3.3.9 FIA's Checlk Sigrnature Table

_— The signatures that should be resd are listed in Table The signatures that should be read are listed in Table

= b+12,
Table 6-11 ACIA and FTM Sigrature Tsble Tatle 612 FIA's Signature Table

Gy ¢ : : : 3 : : : :

: U 2 igg? : Uz 3 A32F 1| Us& 5 0000 | Uiz 3 7290 ) 1103 2 7ZH74 | ULl 2 3955 (U107 2 17765 3 F434 |

ket é PH;H & 0000 b6 ABZZF | & BSHE ) | 3 299U | 3 9CC6 | 3 FALZ | B OP79U |

I 1 oiamic : () 8 0000 1 <1 I (2) 27 0000 | | 4 1048 | 4 F434 | 4 HOFF 1 7. B9zt |

) ! | | | S 0380 1 S F79UJ | g A3 | 2 9C6e |

| & 0AB3 | - s T | b6 B9BG | s R 1

e - | 7 A9SF | 7 9618 | 7 uz2zu | 13 8966 |

(1) HE5004A CLOCK ireut must be on Ué min 3 I 8 6AF6 | 8 JUSF | B BEIT [t

) HFJOO’A CLOCK drrt, must be or UBS mir 10 ard BTART/STOF 1 9 FRC1 | Q  21u8 | 9 BUF0 1U100 3  Cé6AF |

ircts om UL2 sim 27 | 10 HASC | 30 89aA | 4 |

| 1 F371 1 L0888 13%9H 10102 15 AC7 )

| 12 H7ZZ8 | + ¢ |

| A3 108H 1| U2 2 21U8 | U3 8 UAD4 | U9G 4 37Hé |

| 14 0108 | 11 2USP | : Dol £ Lo el e |

| 19 7267F ) 13 9618 | 1 uBs 3 HARC |

The signature on the +5V surelue must be 4FAA

EXORset USER'S GUIDE
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: CHAFTER 7

DEVICE LOCATIDN AND SCHEMATICS

This charter contains the comronent location diasirams
and  schematics of +the EXORset Mzin ‘Controller Board and
Mini-Florrw Disk Controller Eoard. Comronert. location
dizdrams and schemstics of the video diselsw monitory the
mini-floree  drivess arnd the rower swusple are in  their
resrective maintensnce merwals (see AFFENDIX Ar By and C).
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CHAFTER B

FARTS LIST

This charter rrovides the rarts list for the EXORset
Main Controller Boasrd and Mini-Florsw Disk Cormtroller Board.
The list reflects the latest issue of hardware at the time of
erintin.
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PARTS LLST

naoL
oopz
0010
ooz

0030

0040
0050
0040
0070
0080
0o
0100
niio
0120
0130
0140
0150
0160
0170
0180
0190
0200
DE10
0220
0E30
0240
050
02460
D&E70
0280
090
0300
0310
0320
0330
0340
0350
0340
0370
0380
0390
0400
0410
0420
0430
0440
0450
0440
0470
0480
0490
0500

01

1K}

01

01

CHAPTER 8

Table 8-1 EXORset Main Controller Eoard Farts List

REF
REF

-

AR R R RE RS REE AN EGRNEREREREEANNEREENERENR IS RSN

EXORset LUSER'S GUIDE

AR
AR
EA
EA
EA

EA

Ex
EA
Ex
E@
EA
EA
EA
EaA
E¥
EA
S
EA
EA
EA
Ed
EA
Ed

E
[

E:
E
E:
E
]

SCHEMATIC DWG
ASBEMELY  DWE
MATNFRAME FCE
CRISTAL QUARZ 4.0 MHZ
UHF MODULATOR

40 FIN DIF SOCKET
28 PIN DIF SOCKET
Z4 FIN DIF SOCKET
18 FIN DIF SOCKET
14 FIN DIF SOCHET
LN3B904

ZN4401

IN41L48

INDL4

SN74LS00N
SN74LS0 LN
SN74LS02N
SNZ74L.S04N

BN7ALS 08N
SNI4LE1 0N
SN7AL.S14N
SN74L.S20N
BSN7ALEB0ON
SNS4LS32N
SN7ALGBEN
SNIALS7T9AN
GN7ALGBOHN

SNSALE 138N
BN74LS1LIYN
SNALE L SAN
GBN7ALSLE7N
SNSALS 1SN
BN74LSLE4N
SNSALELSEN
SN7ALE17 4N
GNSAL.SE44N
BNZ74LSZEHEN
SN74LS2T7IN
BNZ4LEB7 N

SNSALS 640N

MO L A4TES

MC 1488

MC1LAB9F

MC3302

MCANES

MC4044

MC&HE0PL.

MC68Z1

MC&ES0

MC 68451,

MC&EE0

MC 6887

SHUEWL 215X
01EW1215X01
BIEWS215X01
FBNWRG06AZ2
ASTEC UM1231

2ONWPB0ZE09
ZENWPE0 2054
2BNWPB0ZE08
ZENWPE02C04
2ONWRB0ZE07

AEBNWZG10A0L

SINWR&1GES L
SINWRGLGF A2
GINWPELGC20
SINWRGLGC2
SINWRALGCR2E
SINWRSLGESE

SINWRS1GF 05
S1LNWPE1G02
SINWRGLSC24

SINWRGLSC2E
SLNWPELEF 0L
SAINWRSLEGLA6Y
SLNWPELEC7 0
SINWRGLGESS
SINWPELECR7
SINWRSLE028
SINWRELEF 4L

GLNWRE1E02Y

GLNW&L1GF 0
SINWRSLSEY4
S1INWRALGESY
SANWRGLEGF 63
S NWOE L SEGE
SINWRS 15629
S1NWG L SESU

GINWRSH1HALE
SINWRGLGE3
GLNWSEL
SINWRS
GLNWR&LEDEL
SINWRGLGF28
GLNWRELEDAE
SINWRGLEET ],

08-0e

Faste

FARTS LIST

03510 o1 3
0520 D1 1
0530 01 )}
0540 D1 4
0550 01 2
05460 D1 16
0570 01 X
03580 01 3
0590 01 X
0sD0 D1 2
0610 01 3
08620 D1 21
0630 01 &
0640 D1 &
0650 01 S
06460 D1 1
D&ro 01 &
0480 D1 1
D690 01 1
07p0 D1 1
D710 01 3
0720 o1 2
0730 01 4
07490 D1 1
07%0 o1 ]
07460 D1 B
0770 01 Z
0780 D1 B
0790 01 ]
0800 D1 1
0B1L0 01 7
08Z0 01 1
nB30 01 il
08490 D1 3
0BG0 01 A
0860 D1 B
0870 01 i,
0880 01 2
oBe0 0l 1
0900 D1 1
0210 01 1
0920 D1 1
0930 01 1
0940 b1 &
050 ol 1
09460 01 3
0970 01 3
owe0 ol 3
0$20 01 1
o000 Da 1
1010 o b}
1020 01 1
130 01 1
1040 D1 1

EXORset USER'S GUIDE

EA

EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
Ea
EA
EéA
EdA
EA
Ef

EA

EA

EA
EA
EA
EA
EA
EA
EA
EdA
EA
EA

E
E

E
E
E
E

mm

mToEmomDmEDD

SCBOE4LP

MC79LDSEG

MCL4017

MOM21 14130
MCMZ7161.

MCM41 16
PCM&64L 20
MUMOE7 4.

HM7 420

MCMZ 64000

+01 UF  CERAMIC
+10 UF  CERAMILC
+10 UF  POLYESTER
10 UF EEAD TANT
1.0 UF EEAD TANT
47+ UF  TANTALUM
£2. FF

6B UF FOLYESTER
6-30 FF VARILAELE
in FF

25 UF/16V ELECTRO

3.9 K RESISTOR 1/49U
390 E RESISTOR  1/4W
&80 E RESISTOR  1/49W
1.0 K RESISTOR 1/4W
Z.2 K RESISTOR 1/49W
330 K RESISTOR 1/4W
4.7 K RESIBTOR 1/9W
10. K RESISTOR  1/4W
820 K RESISTOR 1/4W
E40 E RESISTOR  1/4W
1.5 K RESIBTOR 1/4W
470 E RESISTOR  1/44W
39, K RESISTOR 1/49W
150 E RESISTOR  L/4W
3.3 K RESISTOR  1/9W
A7 % KR 1/4
G40 E 1/9UW
1.0 M 1/4%
220 K 1/94
10. E RESIST 1/4U
820 E RESIBTOR 1/9W
100 E RESISTOR  1/4W

1 K RES NETWORK SIL10
1 K RES NETWORK SILE
10K RES NETWORK SXL.10
FCE RESET SWITCH

ZX43 FIN FUE CON

G OPOLES DIN  COM

23 FIN REYEOARD CON
8  PIN KEYECOARD CON
10 FIN FOWER CON
BUZZER

VIDED [CON

CHAFTER 8

GLNWR41EDO7
SINWRGLGF47

SLNWREGLEFA7

HARRLS

ZANWRZ02A09

ZANWREG18AISE

EOURNS
ECURNG
EOURNS
CR]K
ZBNWRBOZATZ
ZENWRE02C10

ZBNWRE0ZE3S
SuB-12

Fase  J8-03




FARTS LIST

CHAFTER 8

Teble 8-2 EXORset Mini-Floserw Disk Cortroller Eoard Ferts List

0001
0002
oo10
0020
0030
0040
0050
D040
0070
0080
0090
0100
0110
0120
0130
0140
0150
01460
0170
0180
0190
NE00
0210
020
0230
040
0250
0260
0270
0E80
0290
0300
03210
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
D420
0430
0440
0450
0460
0470
0480
0490

D1
01
D1
01
b1
01
o1
01
b1
01
D1
01

01
o1
01
b1
01
b1
oL
Ik}
01

01
D1
01
bl
01
b1
01
b1

b1
01
o1
01
{Vk
o1
b1
01
b
01
b
01
Ui
01
ol
01
01
01
b1

REF
REF

L3 =
MNNRERNENRR RS RS RSOOSR WU DR SR RS MR IN SRR NG e

EXORset USER'S GUIDE

AR
AR
EA
EA
EA
EA
EA
EA

EA
EA
EA
EdA
EA
EA
EA
E
EA
EA
EA
0]
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

EA
EA

EA

SCHEMATIC DUWG
ASSEMELY  DWE

FDC FCE

40 FXIN DIF SOCKET
249 FIN DIF SOCKET
16 FIN DIF SOCKET
MFB6E7 1

SN74L.S0 0N
SN74L.S049N
BN74LS1LON
SNS4LES2 AN
SN79LEB0ON
SN/4LS32N
SN7AL.S3EN
SNS4LS794AN
SN74L.612EN

SN74LS 139N
SN74L.81.41N
SNSLSL7 5N
GN7ALSZA4N

SN7ALS AN
SN74LSHA0N

MC1455

MC4024

MC4044

MC&E 43I

SNI41.7

MC79L.0%56

MOMA1 16
MCM276080

25, UF/160 ELECTRO
U.1 UF CERAMIC
01 UF CERAMIC
1.0 UF BEAD TANTAL
0.1 UF EEAD TANTAL
01 UF FOLYESTER
&30 FF VARTABLE

4, IR
&2 FF
56 P
B K RES NETWORK SIL.8 EQURNS
20/330E RES Nl— TWORK STLE ECQOURNS
”/0 ; BT 1/9W
320 1/44W
220 1/494W
£ L/74W
1.0 1/9W
330 1744
1.0 1/494
£2. 1744
CARD LX]hRL?UR
Fage  08-04

G62EW1216X
01EWL216X01
BAEW12146X01 {
ZENWPEIN 209
2BNWREB0ZE0S
ZENWPENZEDZ
FBNWRS L DAZ],
GINWR&LEES L
SINWRGLEL2]
S1NWRELGESE
SINWPGLGF3S
SLNWG 1SN
SINWRS1G24

SINWRAGLEL25
SINWRELEESE
SINWRAGLSC70
SINWRE1GC2E8
SAINWRAGLSF LS

SINWRSGLEGF09
GINWRELGFE3
SINWRG LGRS
S1NWRE1EALEB
SINWRG1GE3)
SINWRELEF26
SINWRSLGLE

ZBNWRG18A3B3
ZINWPZ02A09

FARTS LIST
oon1 D1
nooz o1
0003 D1
0ao4 o1
0005 D1
D00és D1
ooo” 01
noos o1
oop® 01
bo1o o1
0020 D1
0030 01
0040 D1
Doso o1
00460 D1
DoFo o1
ougo o1
0090 b1
0100 01
0110 01
0120 o1
0130 D1
N140 01
0150 01
D160 01
0170 01
0180 01
0190 01
0Eoo o1
0210 01
020 01
0230 01
NZ40 01
0250 D1
DES0 01
0270 01
DEgo 01
0290 01
0300 01
0310 D1
0320 01
0330 01
0340 01

Table 8~3

REF
REF
REF
REF
REF
REF
REF
REF
REF

o e b

i ol ol U U S SR S PSRy S o X Y

-

Ll I e

CHAFTER 8

EXORzet Hardware ard Cables Parts List

AR
AR
AR
AR
AR
AR
AR
AR
AR
EA
EA
EA
EA
EA

EA
EA

EA
EA
EA
EdA
EA
E¥i
EA
EA
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Chapter 7— M68MDM1/M68MDM9
5" and 9" Display monitors

‘ FIGURE 7.0. — DISPLAY: M68MDM1 AND M68MDM9.

7.1. GENERAL INFORMATION

The model described herein is fully transistorized
(except CRT) and applicable for displaying alpha-
numeric characters. The model M68MDM operates
with composite video input as well as with separate TTL
synchronisation levels vertical, horizontal and video
inputs.,

The CRT'S employed are of the magnetic deflection
type with integral implosion protection. An operating
voltage of 12 volts DC @ 650 mA (typical) is required
from an external power supply.

Input and output connections for the monitor are made

through a 10-pin edge connector on the signal circuit
card. Inputs consist of video, horizontal/vertical sync,

CAUTION

+12 volts and ground. Output connections are provided
for an optional remote brightness control.

Two plug-in etched circuits card are utilized, a signal
circuit card and a deflection circuit card. Components
are mounted on the top of the circuit cards and copper
foil on the bottom. Schematic reference numbers are
printed on the top and bottom of each circuit card to
aid in the location and identification of components for
servicing. All standard operating/adjustment controls are
mounted in a convenient manner on both circuit cards.

Circuitry consists of four stages for video amplification,
six stages for horizontal/vertical sync and deflection
processing, and one stage for video blanking during
retrace.

No work should be attempted on any exposed monitor chassis by
anyone not familiar with servicing procedures and precautions.




7.2. SAFETY WARNING

1. Safety procedures should be developed by habit so
that when the technician is rushed with repair work, he
automatically takes precautions.

2. A good practice when working on any unit, is to first
ground the chassis and to use only one hand when
testing circuitry. This will avoid the possibility of care-
lessly putting one hand on chassis or ground and the
other on an electrical connection which could cause a
severe electrical shock.

3. Extreme care should be used in Handling the picture
tube as rough handling may cause it to implode due to
atmospheric pressure (14.7 Ibs. per sq. in.). Do not nick
or scratch glass or subject it to any undue pressure in
removal or installation. When handling, safety goggles
and heavy gloves should be worn for protection. Dis-
charge picture tube by shorting the anode connection to
chassis ground (not cabinet or other mounting parts).
When discharging, go from ground to anode or use a
well insulated piece of wire. When servicing or repairing
the monitor, if the cathode ray tube is replaced by a
type of tube other that specified under the Motorola
Part Number as original equipment in this Service
Manual, then avoid prolonged exposure at close range to
unshielded .areas of the cathode ray tube. Possible
danger of personal injury from unnecessary exposure to
X-ray radiation may result.

4. An lIsolation transformer should always be used
during the servicing of a unit whose chassis is connected
to one side of the power line. Use a transformer of
adequate power rating as this protects the serviceman
from accidents resulting in personal injury from elec-
trical shocks. It will also protect the chassis and its
components from being damaged by accidental shorts of
the circuitry that may be inadvertently introduced
during the service operation.

5. Always replace protective devices, such as fishpaper,
isolation resistors and capacitors and shields after
working on the unit.

6. If the high voltage is adjustable, it should always be
adjusted to the level recommended by the manufac-
turer. If the voltage is increased above the normal
setting, exposure to unnecessary X-ray radiation could
result. High voltage can accurately be measured with a
high voltage meter connected from the anode lead to
chassis.

7. Before returning a serviced unit, the service techni-
cian must thoroughly test the unit to be certain that it is
completely safe to operate without danger of electrical
shock. Do not use a line isolation transformer when
making this test.

In addition to practicing the basic and fundamental
electrical safety rules, the following test, which is
related to the minimum safety requirements of the
Underwriters Laboratories should be performed by the
service technician before any unit which has been
serviced is returned.
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A 1000 ohm per volt AC voltmeter is prepared by
shunting it with a 1500 ohm, 10 watt resistor. The
safety test is made by contacting one meter probe to
any portion of the unit exposed to the operator such as
the cabinet trim, hardware, controls, knobs, etc., while
the other probe is held in contact with a good “earth’’
ground such as a cold water pipe.

The AC voltage indicated by the meter may not exceed
71/2 volts. A reading exceeding 71/2 volts indicates that
a potentially dangerous leakage path exists between the
exposed portion of the unit and “earth” ground. Such a
unit represents a potentially serious shock hazard to the
operator.

The above test should be repeated with the power plug
reversed, when applicable.

Never return a monitor which does not pass the safety
test until the fault has been located and corrected.
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7.4. SERVICE NOTES

CIRCUIT TRACING
Component reference numbers are printed on the top
and bottom of the plug—in circuit cards to facilitate
circuit tracing. In addition, control names and circuit
card terminal numbers are also shown and referenced on
the schematic diagrams in this manual.
Transistor elements are identified as follows:

E — emitter, B — base, and C — collector.

COMPONENT REMOVAL

Removing components from an etched circuit card is
facilitated by the fact that the circuitry (copper foil)
appears on one side of the circuit card only and the
component leads are inserted straight through the holes
and are not bent or crimped.

It is recommended that a solder extracting gun be used
to aid in component removal. An iron with a tempera-
ture controlled heating element would be desirable since
it would reduce the possibility of damaging the circuit
card foil due to over—heating.

The nozzle of the solder extracting gun is inserted
directly over the component lead and when sufficiently
heated, the solder is drawn away leaving the lead free
from the copper foil. This method is particularly suit-
able in removing multiterminal components.

POWER TRANSISTOR REPLACEMENT

When replacing the “‘plug—in’ transistor, please observe
the following precautions:

1. The transistor heat sink is not “captive’’, which
means that the transistor mounting screws also secure
the heat sink. When installing the transistor, the heat
sink must be held in its proper location.

2. When replacing the plug—in transistor, silicone grease
(Motorola Part No. 11M490487) should be applied
evenly to the top of the heat sink and bottom of the
transistor.

3. The transistor mounting nuts must be tight before
applying power to the monitor. This insures proper
cooling and electrical connections. Non compliance with
these instructions can result in failure of the transistor
and/or its related components.

Note: Use caution when tightening transistor mounting nuts, If

the screw three are stripped by excessive pressure, a poor
electrical and mechanical connection will result.

CRT REPLACEMENT

Use extreme care in handling the CRT as rough handling
may cause it to implode due to high vacuum. Do not
nick or scratch glass or subject it to any undue pressure
in removal or installation. Use goggles and heavy gloves
for protection. In addition, be sure to disconnect the
monitor from all external voltage sources.

1. Discharge CRT by shorting 2nd anode to ground;
then remove the CRT socket, deflection yoke and 2nd
anode lead.

2. Remove CRT from chassis by loosening the one screw
that secures the CRT mounting strap or retaining ring.

HORIZONTAL OSCILLATOR ADJUSTMENT
Step 1. Turn on monitor and set up for normal
operation.

Step 2. Locate the HORIZ, HOLD control, R35, on the
Signal circuit card.

Step 3. Begin rotating R35 CCW until the video display
is out of horizontal sync. At this point rotate R35 back
CW until the video display just locks in horizontally;
then stop. Using tape, mark the left-hand edge of the
video display (not the raster edge) of the CRT faceplate.

Step 4. Continue rotating R35 CW until the video
display is out of horizontal sync again in the opposite
direction. At this point rotate R35 back CCW until the
video just locks in horizontally; then stop. Mark the
left-hand edge of the video display on the CRT faceplate
again.

Step 5. Observe the distance between the two marks on
the CRT faceplate. The object is to rotate the HORIZ.
HOLD control, R35, until the left-hand edge of the
video display is centered between the two marks on the
CRT faceplate.

VIDEO BIAS ADJUSTMENT
Step 1. With the monitor operating, rotate the CON-
TRAST control, R6, for minimum contrast; then
disconnect the input signal(s).

Step 2. Connect a voltmeter across R18 (negative probe
toward the collector of Q4).

Step 3. Adjust the VIDEO BIAS control, R14 for a
+1.0 £.05 volt indicated.

Step 4. Disconnect the voltmeter.

Step 5. Reconnect the input signal(s) and adjust the
CONTRAST control, R6, for desired contrast.

HORIZONTAL LINEARITY ADJUSTMENT

Note: This adjustment procedure is required only when a CRT
and/or deflection yoke have been replaced.

PROCEDURE

Step 1. Disconnect monitor from power supply.

Step 2. (Refer to Figure 7.1.) Loosen the deflection
yoke clamp screw just enough to permit sliding the
copper sleeve on the CRT neck back and forth.




DEFLECTION
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(PARTIAL VIEW)
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FIGURE 7.1. — PARTIAL VIEW OF CRT
NECK/DEFLECTION YOKE FOR
HORIZONTAL LINEARITY ADJUSTMENT

Step 3. (Refer to Figure 7.1.) Position the copper sleeve
so that only 1/8" (.125") extends out past the rear lip
of the deflection yoke. In addition, be sure that the
overlap edge of the copper sleeve is aligned properly and
not twisted.

Step 4. Tighten the clamp screw carefully so as not to
disturb the yoke position.

Step 5. Connect the monitor to its power supply and set
up for normal operation.

SCREEN
(LEFT (RIGHT)
EDGE) (CENTER) EDGE)

RASTERS =%

AEPC-00151

FIGURE 7.2. — PARTIAL CRT RASTER DISPLAY
OF CHARACTERS FOR ADJUSTMENT

Step 6. (Refer to Figure 7.2.) Observe the extreme left-
hand edge characters (designated “*A” in Figure 7.2). Its
width should be equal to the width of the right-hand
edge characters (designated “B” in Figure 7.2). If
character A" is wider than character “B", the copper
sleeve is extending out too far. If A’ is narrower than
“B", the copper sleeve should be pulled out further. In
any event, the copper sleeve may have to be reposition-
ed by trial and error if the 0.125-inch dimension does
not provide desired linearity. Continue until the width
of character “A” is equal to the width of character *’B"".

7.5. M68MDM BLOCK DIAGRAM
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7.6. THEORY OF OPERATION

GENERAL

The following circuit description is applicable to
monitors using a composite video signal as its input. For
monitors using TTL inputs, the description is basically
the same. However, the horizontal and vertical sync
pulses are coupled from an external source through
separate inputs, as is the non-composite video. In addi-
tion, jumpers JU1 and JU2 will be inserted in the TTL
position.

VIDEO AMPLIFIER CIRCUIT (Reference Figure 7.4)

The video amplifier consists of four stages that include
Q1, Q2, Q3 and Q4. The first stage, Q1, functions as an
emitter follower. The low output impedance of this first

stage permits use of a low resistance CONTRAST con-
trol, R6, which furnishes flat video response over its
entire range without the need for compensation. The
collector output of Q1 is used to drive the sync separ-
ator, Q5. Capacitor C2 provides high frequency roll-off
to limit the collector output to the bandwidth required
to pass synchronization signals.

Transistors Q2 and Q3 form a direct coupled amplifier
with frequency compensation provided by C40 and
C41. The output from Q3 is capacitively coupled (C5)
to the base of Q4, video output stage. The video bias
control, R14, is used to set the quiescent collector
current of Q4. Frequency compensation is provided by
R17 and C6. The combined action of clamping diode
D1 and capacitor C5 provide DC restoration for the
video signal.
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Components C7, D2 and R19 provide CRT beam
current limiting. Diode D2 normally forward-biased;
therefore, as Q4 conducts, its collector voltage drops.
This causes a larger beam current to flow through R19,
which in turn causes its voltage drop to rise. |f excessive
beam current flows, the voltage developed across R19
becomes greater than the collector voltage of Q4. This
action reverse-biases D2, which prevents a further in-
crease in beam current. Capacitor C7 helps couple video
to the CRT cathode, pin 2, through R20. Resistor R20
is used to isolate Q4 from transients that may occur as a
result of CRT arcing.

SYNC SEPARATOR/AMPLIFIER CIRCUIT

(Reference Figure 7.5.)

The sync separator employs two stages. Transistor Q5 is
the sync separator and Q6 is the sync amplifier. The
video input to the sync separator is black positive.
Capacitor C3 is charged by the peak base current that
flows when the positive peak of the input takes Q5 to
saturation. This charge depends on the peak to peak
input to Q5 and thus makes the bias for Q5 track the
amplitude of the input signal. As a result, Q5 amplifies
only the positive peaks of the input signal. The initial
bias current through R23 sets the clipping level.
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FIGURE 7.5. — SYNC SEPARATOR/AMPLIFIER CIRCUIT

PHASE DETECTOR (AFC)

(Reference Figure 7.6.)

The phase detector control consists of two diodes (D3 &
D13) in a keyed clamp circuit. Two inputs are required
to generate the required output, one from the sync
amplifier, Q6, and one from the horizontal output
circuit, Q8. The required output must be of the proper
polarity and amplitude to correct phase differences
between the input horizontal sync pulses and the




horizontal time base. The horizontal output (Q8)
collector pulse is integrated into a sawtooth by R28,
C13 and R29. During horizontal sync time, both diodes
conduct, which shorts C13 to ground. This effectively
clamps the sawtooth on C13 to ground at sync time. If
the horizontal time base is in phase with the sync
(waveform A), the sync pulse will occur when the
sawtooth is passing through its AC axis and the net
charge on C13 will be zero (waveform B). If the hori-
zontal time base is lagging the sync, the sawtooth on
C13 will be clamped to ground at a point negative from
the AC axis. This will result in a positive DC charge on
C13 (waveform C). This is the correct polarity to cause
the horizontal oscillator to speed up to correct the
phase lag. Likewise, if the horizontal time base is leading
the sync, the sawtooth on C13 will be clamped at a
point positive from its AC axis. This results in a net
negative charge on C13, which is the required polarity
to slow the horizontal oscillator (waveform D).

Passive components R30, R31 and C16 comprise the
phase detector filter. The bandpass of this filter is
chosen to provide correction of horizontal oscillator
phase without ringing or hunting. Optional capacitor
C14 (when present) times the phase detector for correct
centering of the picture on the raster.

HORIZONTAL OSCILLATOR AND DRIVER
(Reference Figure 7.7.)

The horizontal oscillator consists of integrated circuit
IC1., which is essentially a voltage controlled oscillator
with variable mark-space ratio (duty cycle) and internal
voltage reference. The reference voltage is present at pin
6, while resistors R37 and R38 determine the mark-
space ratio. The main oscillator timing capacitor is C17,
with its charging current derived from three sources: (a)
a fixed current from R33, (b) a variable current from
R34 and HORIZ. HOLD control R35, (c) and a correct-
ing current from the phase detector (AFC) network
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FIGURE 7.6. — PHASE DETECTOR (AFC) CIRCUIT

through R32. The combination of these three charging
currents and C17 determine the horizontal frequency.

The output from IC1 (pin 1) is a square wave of proper
frequency and duration, which is applied to the base of
horizontal driver Q7. The output from Q7.is coupled via
the horizontal driver transformer T1 (current step-up)
to the base of horizontal output device Q8. Components
R41 and C19 provide current limiting, while compo-
nents R40 and C18 provide transformer damping to
suppress ringing in the primary of T2 when Q7 goes into
cutoff.
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HORIZONTAL OUTPUT (Reference Figure 7.7.)

The secondary of T1 provides the required low drive
impedance for Q8. Once during each horizontal period,
Q8 operates as a switch that connects the supply voltage
across the parallel combination of the horizontal
deflection yoke (L3-A) and the primary of the high
voltage transformer, T2. The required sawtooth
deflection current (through the horizontal yoke) is
formed by the L-R time constant of the yoke and
primary winding of transformer T2. The horizontal
retrace pulse charges C33 through D7 to provide +87V.
Momentary transients at the collector of Q8, should
they occur, are limited to the voltage on C33 since D7
will conduct if the collector voltage exceeds this value.
The damper diode, D10, conducts during the period
between retrace and turn on of Q8. Capacitor C20 is the
retrace tuning capacitor. Coil L1 is a series HORIZ.
WIDTH control. Components C32 and D8 generate a
negative voltage necessary to properly bias the CRT. A
copper sleeve on the neck of the CRT shapes the hori-
zontal magnetic field for proper linearity.

Pin 4 of the high voltage transformer, T2, is a boost
winding, which together with components D11 and
C34, develops a +400 volts for G2 of the CRT. This
same +400 volts is also always present on the high side
of FOCUS control R61.

VERTICAL OSCILLATOR, DRIVER AND OUTPUT
(Reference Figure 7.8.)

Composite sync pulses from the collector of Q6, Sync
Ampl., are applied to the double integrating network of

R45, C23, R46 and C24. The horizontal component of
the sync signal is removed, leaving only the vertical sync
pulses. The vertical sync pulses are coupled to the free
running vertical oscillator stage, Q10, by C25 and R47.
Transistors Q10 and Q12 are connected as a multivi-
brator. Transistor Q11 is used as an emitter follower
that provides a low impedance drive for the vertical
output stage, Q12. The series combination of capacitors
C27 and C28 are initially charged to the supply voltage
through R53 and the VERT. Size control, R62, which
generates an exponential ramp of voltage.

When a positive vertical sync pulse is applied to the base
of Q10, it begins conducting, which immediately
discharges C27 and C28. This action turns off Q11 and
causes a sudden decrease in the collector current of
Q12, which also decreases the vertical deflection current
through deflection yoke (L3-B) and vertical yoke (L2).
The resultant rapidly collapsing field in L2 generates a
large voltage spike that is used for vertical retrace.
Components R58, C29, R51 and C26 shape this spike to
ensure that Q10 remains conducting until retrace is
carried out to completion. Diode D4 couples the shaped
spike to the base of Q10. At this point, Q10 reverts to
its non-conducting state and the cycle repeats. The
VERT HOLD control, R49, and R48, provide a feed-
back signal to Q10 to maintain oscillation in the event
vertical sync pulses are not present. Diodes D5 and D6
provide the proper voltage drops to operate Q12 class A.
Vertical linearity is maintained by applying the ramp
voltage generated across R59, through R67 (VERT LIN
control) and R54, to the junction of C27 and C28.
Since this path is resistive, the waveform will be inte-
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grated into a parabola by C27 (waveform A). This resu- __7.8. M68MDM SCHEMATIC
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3.2. OPERATION

3.2.1. GENERAL

There are no front panel controls on the BASF
6106. All power and control functions are
handled through the interface. Operating
procedures consist primarily of loading and
unloading the mini disk.

3.2.2. MINI DISK STORAGE AND HANDLING

The following are essential requiremcnts for
mini disk storage and handling:

e The mini disk should be stored in an
enviroment that is clean and free
from all magnetic influences.

° The mini disk should be in same tem-
perature and humidity enviroment as
the disk drive for a minimum of five
minutes prior to use.

° Return mini disk to protective en-
velope when not in use.

° Never place heavy objects on the
mini disk cartridge.

e Never touch the mini disk trough the
cartridge opening when handling.

° Never attempt to clean the mini disk.

° Do not bend or fold the mini disk.

° Do not use rubber bands or paper clips
on the mini disk.

° Never write on cartridge (use labels).

° Do not expose mini disk to excessive
heat or sunlight.

Proper loading of the mini disk is vital to
the operation of the mini disk and drive.
Figure 3-11 shows the proper loading of the
mini disk.

Procedures for loading and unloading the mini
disk drive are given in Tables 3-1land 3-12
respectively.

FRONT DOOR

LABEL

Caution: insert Fully before closing the front door!

FIGURE 3 - 11. MINI DISK LOADING

STEP ACTION

1 Press front door to open position

2 Insert minidisk fully with label
towards front door

3 Close front door

TABLE 3 - 11 . MINI DISK LOADING

STEP ACTION

1 Press front door to open position

2 Remove mini disk

TABLE 3 - 12 . MINI DISK UNLOADING




302 254 WRITE PROTECT

There are two fashions usual to protect a
mini disk from writing:

3.2.5.1. WRITE PROTECT IF NOTCH OPEN (ECMA)

Jumper: JJ3 . 3 - 4
WRITE
PROTECT
TAB
(@)
" A
UNPROTECTED

a) Write Protect if Notch open (ECMA)

b) Write Protect if Notch covered (Shugart)

WRITE
PROTECT

q////NO’.I‘CH

WRITE PROTECTED

FIGURE 3 - 12 . WRITE PROTECT FEATURE (ECMA)

5.2.5.2. WRITE PROTECT IF NOTCH COVERED (SHUGART)

Jumper § JI3 @ S~ @

JJ4 : 3 - 4
WRITE
PROTECT
TAB
D P

WRITE PROTECTED

WRITE
PROTECT

d’///NO'I‘CH

UNPROTECTED

FIGURE 3 - 13 . WRITE PROTECT FEATURE (SHUGART)

SECTION 4

MAINTENANCE

4.1, GENERAL

This section contains the procedures to per-
forming preventive maintenance, operational
checks, alignments and adjustments for the
model 6106 mini disk drive.

4.2. TOOLS AND TEST EQUIPMENT

To perform proper maintenance of the mini
disk drive, certain tools, test equipment and
supplies are required. A list of standard
tools and test equipment is provided in table
4-1. Special tools and test equipment are
listed in table 4-2.

Common hand tools
Freon .
Cotton tipped swabs (Q-tips)
Soft lint- free cloth (gauze)

Voltohmmeter
Oscillosscope

Inspection Mirror
Frequency Counter

Dial Gauge (Belt Tension)

TABLE 4 - 1 . STANDARD TOOLS AND TEST EQUIP-
MENT

BASF - CE - Mini Disk
BASF - CLEANING Mini Disk
Exerciser BASF 2007

TABLE 4 - 2 . SPECIAL TOOLS AND TEST EQUIP-
MENT

The BASF 2007 exerciser is a portable unit
to operate the mini disk drive off- line.
The BASF 2007 will enable the user to  make
all adjustments and check outs required on
the BASF 6106 mini disk drive. The exerciser
is provided with controls and indicators to
execute all control operations and simulate
read and write operations.

4.3, CHECKS, ADJUSTMENTS AND
REPLACEMENTS

v, 1 8 PCB REPLACEMENT
a. Turn off DC voltages.
b. Remove P1, P2, P3, P4, PS5, P6.
c. Remove the 4 mounting screws.
d. To reinstall, reverse the above.

e. Check and readjust the INDEX-
detector.

f. Readjust the drive motor speed and
jitter, if a new PCB was installed.




Reading 80 p : 2p

4.3.2. SPINDLE DRIVE SYSTEM
4.3.2.3%. DRIVE BELT TENSION ADJUSTMENT
The spindle drive system consists of the drive
motor, the drive motor pulley, the spindle
drive belt and the spindle drive pulley.

Slighty loose the drive motor set-

SCTews.

. Adjust the drie belt tension for a
Reading of 80 p on the dial gauge ,
when the drive belt is 5 mm deflec-
ted,

4.3.3.1. DRIVE MOTOR AND DRIVE BELT CHECKS

»

Turn off the DC input power
Thightew the drive motor setscrews.

o

Rotate drive motor manuelly and in-
spect- drive belt for wear , cracks
or fraying edges.

Replace drive belt, if necessary.

DRIVE MOTOR SPEED CHECK

n

Rotate motor manuelly and inspect for
bearing noises or binding. Replace

drive motor, if nenessary a. Load a BASF CE Mini Disk or a torque
, 2 :
(Ref. to Drive Motor Replacement reference disk.
Procedure)
b. Turn on drive motor

d. Turn on DC power to mini disk drive
c. Allow 5 minutes warm up time.

e. Start drive motor (MOTOR ON/ active) [ ]
| d. Check that the dark 1lines of the
f. Verify that drive motor and drive tacho dlék on the spindle pul]e{np—
belt operates normally  and that . pfnr Rot1onLEss: Jser tho insxée ;
drive belt tracks evenly and smoothly ring for 50 Hz and the utside ring ‘
in center of both pulleys. o) \&‘L’ % ﬂ) for 60 Hz. ¢
\@ G )
- ~
NS
)
‘ 4.3.2.5. DRIVE MOTOR SPEED ADJUSTMENT
Roading 1 80p 2 2
N a. Load a BASF CE Mini Disk or a torque
o] pr—} O] reference disk.
4.3.2.2. DRIVE BELT TENSION CHECK o E
ﬂ E b. Turn on drive motor.
a. Take a dial gauge and press it ' (] F
against the drive belt until the c. Allow 5 minutes warm up time.
deflection of the belt is 5 mm. ] ®
o — d. Turn the potentiometer R 47until the
b. The reading on the gauge must be i dark lines of the tacho disk on the
~ 80.p spindle pulley appear motionless.

Use the inside ring for 50 Hz and
c¢. If the measured value is out of 1i- : the outside ring for 60 Hz. "

mits perform drive belt tension ad-

justment. |

* This adjustment is only possible in an
area where flourescent light exists.
i Otherwise provide the adjustment or check
as shown in 4.3.2.6.




4.3.2.6

4.30207.

. DRIVE MOTOR SPEED ADJUSTMENT

USING A FREQUENCY COUNTER

. Load a BASF CE- Mini Disk or a tor-
que reference disk.

. Connect a frequency counter to TJ2-8
(INDEX)

. Turn on the drive motor.
. Allow 5 minutes warm up time.

. Measure time between two consecutive

INDEX~ pulses and adjust poti R 47
to 200 msec % 1 msec if necessary.

DRIVE MOTOR REPLACEMENT

- Remove mini disk drive from mounting,

and place it on a clean work surface.

. Remove drive belt.

. Remove wire 2 and 4 of P6.

. Remove the two drive motor set screws.

Drive motor is now loosened from disk
drive.

. Place new drive motor in same pesi-

tion and fasten it slightly.
Tighten drive motor setscrews.

Re install wire 2 and 6 P6.

Install drive belt and verify cor-
rect tracking.

- Provide drive belt tension adjust-

ment procedure (4.4.2.3).

EXAMPLE :
X=U, - U, =+ 2 scale units
Y = U3 = U4 = - 4 scale units

Z=X+Y=+2-4m=- 2 scale units

£ 00 A 36 POSITIONING SYSTEM

The positioning system consists of the step-

per motor

with spiral wheel, the head car-

riage assembly and the track 00 microswitch.

4.3.3.1. TRACK ADJUSTMENT CHECK

=

-2

o

. Load a BASF - CE Mini Disk

. Start the drive motor and select the

mini disk drive.

. Allow 10 minutes warm up time, then

step the carriage to track 16.
P 4

+ Measure with oscilloscope:

SYNC : EXT. POS. TJ2-8 INDEX

(H 1 : AC SO mV uncalibrated inverted TJI-7

H 2 : AC 50 mV uncalibrated TI1-9
MODE : ADD
TIME

BASE : 10 ms/ Div.uncalibrated

Monitor the read signalon the screen
and adjust the time base of the scope
until four orientation bursts are
shown,

. Turn the variable gain potentiometer

until the amplitude of the first
orientation burst reaches 60 scale units.

Determine X and Y. (see Example!)

X = U1 - UZ Caution: Pay attention
to sign

Y = Ug - Uy

Calculate Z
Z=X+Y
If Z exceeds 15 scalé units proceed

with point e. of track adjustment
procedure (4.4.3.2.).
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4.3.3.2. TRACK ADJUSTMENT

=

-

Load a BASF CE Mini Disk

Start the drive motor and select the
mini disk drive.

Allow 10 minutes warm up time then
step the carriage to track 16.

Measure with oscilloscope

SYNC : EXT. POS. TJ2-8 INDEX

CH 1 : AC 50 mV uncalibrated inverted TJ1-7
CH 2 : AC 50 mV uncalibrated TJ1-9
MODE : ADD

Time
Base : 10 msec/Div. uncalibrated

Loosen the mounting screws of the
stepper motor and rotate body of the
stepper motor until the maximm amp-
litude of the orientation bursts is
reached.

Monitor the read signal on the screen
and adjust the time base of the scope
until four orientation bursts are
shown,

Turn the variable gain potentiometer
until the amplitudes of the first
orientation burst reaches 60 scale units.

Loosen the stepper motor screws.

Rotate the body of the stepper motor
until the X and Y has the same value
but oposite sign, or both are zero.

Tighten the mounting screws of the
stepper motor.

Recheck the adjustment. If X+ Y
exceeds 3 scale units readjust the
stepper motor (Pay attention to signl).

Perform track zero switch adjustment
check (4.4.3.3.).

OUTER STOP

09

4.5.3.5. TRACK ZERO SWITCH ADJUSTMENT CHECK

Select mini disk drive and start drive
motor.,

Monitor 1J2-3 (TRACK ZERO SWITCH)

SYNC : AUTO

CH1 ¢ 2V /Dive T92~3
MODE : CH 1 only

TIME

BASE : 10 msec/ Div.

Step out to track O

Check space between head carriage and
outer stop for ~ 2.5 mm.
1f the space is not correct provide

track zero switch adjustment.

Check if track zero switch closes
(TJ2~3 —e lOW) botween track 3 and

2 when stepping towards track zero
and opens (1J2-3 - high) between
track 2 and 3  when stepping
from track O to ‘track 4 . 1f
the track zero switch will not chan-
ge within these limits provide track

zero switch adjustment.

TRACK ZERO SWITCH ADJUSTMENT

Load Test Disk

. Select mini disk drive and start drive

motor.

. Measure with Oscilloscope.

SYNC : AUTO
CH 1 : 2V/DIV 1J2-6
(TRACK 00)
CH 2 : 2v/DIV TJ2+«4
(TRACK O = SWLTCH )
MODE : Chopped
TIME
BASE : 10 msec/DIV
Step the head carriage out until the
head carringe touches the outer stop.

Step in until CHI goes

high (normally one step in).Now the
head carriage is positioned at
track O,

Loosen the track o switch

and adjust it that it will close
(TJ2-3: high==low) between track 3
and 2 when the head carriage is mo-
ved towards track O and will open
(TJ2<3: low —whigh) between track 2
and 3 when the head carriage is step-
ped from track O to track 4.




4.3.3.5. TRACK ZERO SWITCH REPLACEMENT

a. Turn off all DC input power.

b.

c.

Remove PCB.

Remove holding screws of the track
zero switch (on the rear).

- Remove the wires of the track zero

switch.

- Connect the wires to the new track

zero switch.

- Install ﬁh? new track zero switch

and rthe [

g. Provide the track zero switch adjust

ment .

4.3.3.6. HEAD CARRIAGE REPLACEMENT

Remove mini disk drive from mounting
and place it on a clean working sur-
face.

Disconnect P2.

Disengage the spring.
Loosen the two holding screws and

take carefully out the carriage with
the guide bars.

. Pull out the guide bars from the R/W

head carriage.

. To reinstall the new head carriage

reverse the above procedure.

Caution: Handle spring carefully du-
ring reinstalling

Provide the track adjustment accor-

" dingly (4.4.3.2).

. Check the track zero switch adjust-

ment (4.4.3.3.)

]

4.3.3.7.

(Only

4.3.3.8.

STEPPER MOTOR REPLACEMENT
applicable with Alu- Spiral-Cam).

. Remove mini disk drive from mounting

and place it on a clean working sur-
face.

. Disconnect P4

Loosen the spiral wheel setsrew.

. Loosen the stepper motor holding

screws and remove the stepper mo-
tor.

. To reinstall the new stepper motor

reverse the above procedure.

. Monitor TRACK O

SYNC :  AUTO
CH 1 : 2V/DIV TJ2-6
MODE : CH 1 ONLY

TIME BASE: 10 msec / DIV

. Step out to track O.

. Step to track 36

. Provide the track adjustment accord-

ingly (4.4.3.2.).

SPIRAL WHEEL REPLACEMENT

(Only applicable with Alu-Spiral-Cam).

a

. Remove the stepper motor

(see 4.4.3.7.).

. Remove the spiral wheel.

. Reinstall the stepper motor and the

new spiral wheel.

. Continue with point f. of the step-

per motor replacement procedure
(4.4.3.7.).




SETSCREW

4:.3.4.1,

HEAD LOAD MECHANISM

HEAD LOAD ACTUATOR CHECK

Load the head

. The clearance between the head load

actuator and the pin on the head load
pressure arm should be 0,5 mm.

If there is no space between the head
load actuator and the pin on the head
load pressure arm, performhead load
adjustment (4.4.4.2.).

. HEAD LOAD ACTUATOR ADJUSTMENT

Remove the mini disk drive from moun-
ting and place it on aclean working
surface.

Remove the PCB(see 4.4.1.1.).

. Manuelly load the head by pulling

the head load solenoid and adjust the
setcrew for a clearance of 0,5 mm
between head load actuator and the
pin on the head load pressure arm.

. Release the head load solenoid and

check the clearance between the head
load pad and the read / write head
for 4 = 5 mm.

Reinstall the PCB and the mini disk
drive.

AAAAAAAAA

HEAD LOAD SOLENOID REPLACEMENT

. Remove mini disk drive from mounting

and place it on a clean working sur-
face.

Extract wire 1 and 3 from connector
P3.

. Remove the screw on the head load

actuator.

. Loosen the two holding screws and

remove the head load solenoid.

. To reinstall the head load solenoid

reverse the above.




4.3.5. READ/WRITE ELECTRONICS 4.3.6 PHOTO TRANSISTORS AND LID's

4.3.6.1. PHOTO TRANSISTOR RHPLACHMUNT
JITTER CHECK AND ADJUSTMENT

a. Disconnect plug of defect photo
Load a BASF Mini Disk ) transistor.

b. Remove photo transistor
. Turn on drive motor

c. Insert new photo tranuintor

1 [~
. Step to track 39 d. Reconnect plug
e. Check the function of the photo
- . Write all " ones " transistor
ol S ———r L d. Provide the Index detector adjust-
3 A SR SRR - Measure with oscilloscope ment, if the Index phuto trannis-

tor have been changed,

SYNC INT. POS. CH1

B X
efore Adjustment 4.3.6.2 LED - Replacement

CH1 AC  200mV/div ~ TJ1-7
CH2 DC 2V/div 1D-9 READDATA a. Solder out the LED

b. Put in the new LED

! 3 c. Check the function of the LHD
. Trigger Oscilloscope so, that the

ad. data signallds " cEt " d. Provide the index detector adjunt-
) SN [ =8 L cRzerss Taxe ment if the Index LED have heen
W displayed. changed.
. Measure jitter. If necessary adjust
- I poti R 69 for jitter < 100 nsec.
4.3.6.3. INDEX DETECTOR ADJUSTMUNT CHICK
h. Step to track O
~ |~ ‘\ a. Load a BASF - CE mini diak
AR ) [ [ e e B £ i. Check for jitter = 500 nsec b. Start the drive motor and select the
B e e s s s i If this value is exceeded replace 2! DR N R LS mini disk drive
the R/W- Control PCB o et e R c. Step to track 0

d. Measure with oscilloscope!

SYNC : EXT. POS. TJ2-Ul

CH1 : AC 100 mV inverted TJ1-7
CH2 : AC 100 mV TJ1-0
MODE : ADD

TIME

BASE : 100 msec / Div

e. Check the timing betwaon start of
450 usec  * 80 usec the sweep and the data burst foy
450 usec ¥ B0 msec

f. Provide the index doetector adjust
ment (4.4.6.4.) if necessnry.
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INDEX DETECTOR ADJUSTMENT

Load a BASF - CE Mini Disk

Start the drive motor and select the
mini disk drive-

Step to track O

. Messure with oscilloscope:

SYNC :  EXT. POS. TJ2-8 INDEX

CH 1 : AC 100 mV inverted TJ1-7
CH 2 : AC 100 mV TJ1-9
MODE 100 psec /Div.

TIME 100 psec / Div.

BASE

Loosen the set screw of the index -
holder

Adjust the time delay between start
of the sweep and the data burst to
450 psec : Bolusec.

. Tighten the index holder set screw.

4.4. LOCATION OF TESTPOINTS,

1C's

POTENTIOMETERS AND CONNECTORS

@119 ONDI-9 @4eDI-B

ST —m

T
S

POTI FUNCTION
R 47 Drive Motor Adjust
R 69 Jitter Adjust
Test Points Signal
152 Write Current Signal
3,5 Read Slulﬁrl (Proamp, Output) o |
6 GND 5
7,9 Read S]unul (M fferentintor Input
Connector Function 8 Jitter Voltage
J1 Signal - Interface 10 Erase Gurrent 1,0, i
J2 Read/Write - Head 11,12 Write Current T.P.
1,3 Head Load Solenoid 1 DISK CHANGE 111/
a3 2,4 Door Lock Solenoid 3 PWRONRIS T/ g
5,6 Write Protect Photottansistor T34 3 N.O, TRACK ZHRO SWITCH
7,8 Index Phototransistor 4 IN USH- ) j
11-18 | Stepper Motor 5 MOTOR ON 1
Js DC- Connector 6 TRACK 00 ]
2,4 Drive Motor 7 GND
J6 35556 Track Zero Switch 8 INDEX =
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IMTRODUCTION

MEBMMPS -1
POWER SUPPLY

This manual provides information on the power supply that can be used in

Micromodule and EXORciser systems.

A schematic is supplied for each model.

A cable is supplied for connection to the motherhoard.

GENERAL DESCRIPTION

The power supply will operate on 110 or 220 VAC input.
provided by a jumper arrangement on TBI.
regulation are provided on all DC outputs.

provided on the 5 VDC output.

over-voltage protection to be adjusted.

the power supply .

TABLE 1.

This capability is
Overload protection and power fail
Over-voltage protection is also
Calibration pots allow the outputs and the
Table 1 lists the specifications for

Power Supply Specifications

CHARACTERISTIC

SPECIFICATION

Input Voltage

Output Voltage

Calibration Range

Over-Voltage Protection

Power Fail
(Turn on/turn off transients)

Remote Sense
Operating Temperature

Dimensions
Length
Width
Height

95 to 125/205 to 250 VAC
47 to 420 Hz Single Phase

+5 VDC + 0.1%, 15 Amp., 2 mV RMS ripple

-12 VvDC + 0.1%, 1.5 Amp., 1 mV RMS ripple

+12 VDC + 0.1%, 2.5 Amp., 1 mV RMS ripple

8 VAC, 0.1 Amp. (not used in this application)

5vDC - + 0.5 vDC
12 vDC - + 1.0 VDC

5 VDC output - output rise to 7 volts reduced
to 5 volts or less within 50 psec.

5 VDC output: +7.0 V (max;
-0.5 V (max
+12 VDC output: +17.0 V (max)
-0.3 V (max)

5 VDC output - compensate up to 0.5 VOC drop,
0 to 70° C - 70% derating between 50 and 7086,

9.5 inches
6.25 inches
5.0 inches




As shown in Figure 1,

a 12-pin connector.

the input terminals are push-on type, and the output is
The schematic diagrams for Power-One Model and for the

Motorola Model are illustrated in Figures 2 and 3, respectively.
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FIGURE 2. Power Supply, Power-One Model Schematic Diagram

FIGURE 1.

M68MMPS1-1 Power Supply




This paragraph provides the parts 1ists for the power supply. Thess parts

Z
! l‘;" 5 lists reflect the latest issue of hardware at the time of printing:
s s n 0 o ‘ v
e + - +@ Y AR TABLE 2. Power-One Power Supply Parts List
¢ e« R REFERENCE MOTOROLA : — Irrre
o ox T o «d DESIGNATION PART NUMBER ¢ DESCRIPTION TIVITY
= ] <0 =t &0 - —————————
i - €1,€2,C5 Capacitor, Electrolytic, 1000 MFD @ 16 VOC |
C3 Capacitor, Electrolytic, 64K MFD @ 15 VDG |
1¢ n
b & 3]§ 2 o, C4,C6,C10 Capacitor, Fixed, Mylar, .001 MFD @ 100 VDC |
kA wet  a®t c7 Capacitor, Electrolytic, 7300 MFD @ 35 VODC |
1] €8,C12 capacitor, Fixed, Mylar, .01 MFD @ 100 vDC | |
€9,C13 Capacitor, Electrolytic, 100 MFD @ 35 VDC |
5 cl1 Capacitor, Electrolytic, 3300 MFD @ 35 VDC |
kA c13 Capacitor, Electrolytic, .1 MFD at 50 VDC I
o i CR1 R711A Diode Bridge L
§ 43 CR2,CR3 AE1C Diode, 1 Amp, 200 V L
) 3 CR4,CR5,CR6, AE3B Diode, 3 Amp, 100 V L
3 CR8,CR9,CR10,
- CR11,CR12
AN o
38 3 CR7 IN968A or | Diode, Zener L
= IN753A
- B Q1,02,03 12505-2 Transistor i
s g Q4 12500-5 Transistor L
o
= 05,07 2N6554 Transistor L
< .2 Q6,Q8 12505-3 Transistor I3
et a 3 : i
(2% E; R1,R3,R5,R12, Resistor, Fixed, Carbon, 6.8 ohm, 5%, LW L
»—4(——{)- ; % R15,R34,R35,
vl o
) ms+(-_—< &; % R36
12 e s R2,R4,R6 Resistor, Fixed, Carbon, 22 ohm, 5%, W L
§§ s R7,R8,R9,R22 Resistor, Fixed, Carbon, 2.2K ohm, 5%, 'M L
& = W R10,R11,R26 Resistor, Fixed, Carbon, 180 ohm, 5%, ‘W I
y vo 2 R27
AR e &‘;: o R13,R21,R23, BE54719 Potentiometer, 1.5K ohm L
R31 (CTS)
“4d R14 Resistor, Fixed, Film, 1.62K, 2%, ‘WM |
et R16 Resistor, Fixed, WW, .12 ohm, 2W |
oNband i D qg R17,R29 Resistor, Fixed, Carbon, 270 ohm, 5%, 'MW |
o = ol o« K wow
I]i [ ,WT R18,R30 Resistor, Fixed, Carbon, 4.7K ohm, 5%, WM |
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TABLE 3. Motorola Power Supply Parts List (cont'd)

TABLE 2. Power-One Power Supply Parts List (cont'd)
REFERENCE MOTOROLA EFFEC-
ESIGNATION PART NUMBER DESCRIPTION TIVITY
R19,R20 Resistor, Fixed, Carbon, 47 ohm, 5%, LW 2
R24,R32 Resistor, Fixed, Film, 1.2K ohm, 2%, %W L&
R25,R33 Resistor, Fixed, Film, 2.2K ohm, 2%, %W L
R28 Resistor, Fixed, W, .22 ohm, 2W L
SCR1 SD315L Silicon Controlled Rectifier o
T1 13402 Transformer, Power L
u1,u2,u3 Ua723 Voltage Regulator L
TABLE 3. Motorola Power Supply Parts List
REFERENCE MOTOROLA i %
ESIGNATION PART NUMBER ~ DESCRIPTION
Cl 21ATHO081A001 | Capacitor, Electrolytic, 64K MFD @ 15 VDC
£2563,C6 Capacitor, Electrolytic, 1000 MFD @ 16 VDC
C4,C9,C13 Capacitor, Fixed, Mylar, .001 MFD @ 100 VDC
£5,£15,C16 Capacitor, Fixed, Ceramic, .0033 MFD @ 50 VDC
(67f Capacitor, Electrolytic, 10K MFD @ 35 VDC
£8,C12 Capacitor, Fixed, Ceramic, .01 MFD @ 50 VDC
c10 Capacitor, Electrolytic, 100 MFD @ 35 VDC
C11 Capacitor, Electrolytic, 5000 MFD @ 35 VDC
Cl4 Capacitor, Electrolytic, 100 MFD @ 16 VDC
CR1 MR300ICT Diode Bridge
CR2,CR3 IN4003 Diode, Rectifier, 1 Amp, 200 V
’R10,CR15
CR4 2N6405 SCR, 16 Amp, 800 V
5,CR6,CR7 MR501 Diode, Rectifier, 3 Amp, 100 V
8,CR9,CR11,
12,CR13,CR14
CR16,CR17 2N6394 SCR, 12 Amp, 50 V
Q1,Q2,Q3 2N5885 Transistor, Power, 60 V, 200 W
04,Q5,Q7 2N6569 Transistor, Power
06,Q8 2N6554 Transistor, Power
1,R10,R20 Resistor, Fixed, Carbon, 2.2K ohm, 5%, W
23,R28,R31
R2,R4,R6 Resistor, Fixed, WW, 0.1 ohm, 4W
R5 Resistor, Fixed, Carbon, 100 ohm, 5%, %W
8,R18,R41 Resistor, Fixed, Carbon, 10 ohm, 5%, %W

I T o | s
R9,R22,R30 Potentiometer, 5K ohm
R11,R21,R29 Potentiometer, 1K ohm
R12 Resistor, Fixed, Carbon, 7.5K ohm, 5%, 'W
R13 Resistor, Fixed, Film, 6.95K ohm, 1%, "W
R14,R26,R34 Resistor, Fixed, Film, 10K ohm, 1%, ‘W
R15,R16,R25, Resistor, Fixed, Carbon, 5.1K ohm, 5%, ‘W
R33,R36,R38
R17 Resistor, Fixed, Film, 11.3K ohm, 1%, ‘M
R24,R32 Resistor, Fixed, Film, 4.64K ohm, 1%, ‘W
R27 Resistor, Fixed, Carbon, 0.20 ohm, 5%, 1W
R35,R37 Resistor, Fixed, Carbon, 22K ohm, 5%, 'W
R39,R40 Resistor, Fixed, Carbon, 20 ohm, 5%, ‘W
T1 24TH03146A001 | Transformer, Power
u1,u3,u4 MC1723 Voltage Regulator
uz,u4,ue MC3423 Overvoltage Sensing Circuit
TABLE 4. Power Supply Cable Parts List
Jl 15NW9806A30 | Housing, Connector, 10 Contact, Positive Lock
J2 15N1W9806A97 | Housing, Connector, 12 Contact, Positive Lock
29NW9805A87 | Contact, Socket, 20-14 AWG
(20 required; use in J1 and J2)
29NW9805A51 | Contact, Socket, 20-14 AWG (Alternate)
29NW9805A77 | Terminal, Ring, Vinyl Insulated, 22-16 AWG

(1 required)
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