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CHAPTER 1 

GENERAL INFORMATION 

  

1.1 INTRODUCTION 

The EXORset is a cost-effectives vet Power fil 

develorment toal used in the desisn and develorment of 
microcomeuter syustems. 

The EXORset is made up of 6 distinct funmetional units 3   ~~ The EXORset Main Controller Board. 
~~ The 9 " CRT and dual mini-floreys assembly. 

~~ The Florey Disk Controller and 16K-hbyte RAM board. 
~~ The ASCIT keyboard and funmetion keys assembly. 

~~ The Power suprely unit. 
~~ The enclosure. 

  
  

  

Figure i-1 Tyrical EXORset Sustem   
EXORset USER'S GUIDE Pade 101  
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1.2 FEATURES 

1.2.1 Deerational Features 
  

-~- Use as a stand-alone system or as a terminal. 

~~ Design concert that rermits edditionsl functions 
to be incorrorated by way of optional hardware 
and / or software. 

~~ Software-controlled oreration selerctian. 

~~ Full ASCIT keshoard and 16 user-defined 
function keys. 

1.2.2 Hardware Features 
  

Main cantraller board ¢ 

~~ System besed om the MC4é909 high rerformance 
microrrocessor and MC46B00 Microcomputer 
Family of Farts. 

~~ All basic functions on 8 sinsile board. 

~~ Provides for expansion af ue to 3 EXORsets 
EXORciser or Micromodule boards. 

~~ 32K butes of KAM. 

~~ 12 E/F/ROM sockets for ur to 24K betes of 
user cade ar sustem firmware. 

-~ 4K betes of monitor firmware CEXORDiUSs) » 

-~ User selectable slternate memory mare 

~~ 2K butes of alehanumeric disrlay RAM. 

-~ Z user-selectable alrhanumeric disrlay formats 2 
80 characters rer line by 22 lines » or 
40 characters rer Line by 16 lines. 

~~ 12B weeer anc lower case characters in a Sx7 matrix. 

~~ Blinkins cursor - Cursor rositianine. 

~~ Full ararhic carability in a 320x256 dot rattern. 

~~ Alehanumeric and graphic displays may be mined. 

~~ 9 "§ video monitor and / or TV interface. 

ow Gudible slarm. 

  

   

~~ 61-kheyw ASCIT keyboard and 16 function keys interface. 

-~ Printer interface (rarallel»s CENTRONICS ture). 

~~ 1200 baud audio~cassette interface. 

-~ RS-232C serial interface. 

~~ Frovision for Real Time Clock wins 

the built-in MC6840 FTM. 

~~ RESET switch to restart user oreratior. 

Florey disk controller hoard ¢ 

~~ Uses the MC6843 Florey Disk Controller. 

=~ Fpovides direct cortrol of ur to 3 mirni-florrs 

disk drives via resident driver firmware. 

—- Frovides direet interface with the EXORset 

exransion bug. 

~~ Cortains one block of 16K bytes of dumamic KAM. 

Video monitor ¢ 

-- MOTOROLA M-Z000 9" CRT chiselay. 

-— Magnetic deflection tyra CRT with intesral 
imelosion rrotection. 

~~ Coated with F4 (white) or PSL (sreen) ehosehor. 

o-~ Anti-reflective shield. 

Mini-flored drives % 

-~ Dual BASF 6106 (or eauivalent) mini-florey drives. 

~~ 80K butes of storase caracityu / diskette, 

~~ Sinsle sidedy soft-sectored diskette ¢ 

40 tracker 16 sectors/tracky 128 butes/seator. 
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Keyhoard assembly 3 1.2.3 Software features 
  

ow 63~-keu (61 weed) full ASCII. 

| -~ 16 user definable function keys. The EXORbus system develorment firmware contains the 

| sustem develorment and dissnastic rrosramss as well as the 

~~ Eneoded on the main controller board, sustem control routines { displays keyboards commmication 
and oreraetian cantral. 

-~- Soft touch feel. 

  

EXORset USER'S GUIDE Paste 01-04 EXORset USER’S GUIDE Fase 01-05  



  

GENERAL. INFORMATION 

1.3 SPECIFICATIONS 

The srecifications 

CHAPTER 1. 

of the various functional wnits are 
identified in the followings raragrarhs, 

1.3.1 Main Controller Board Srecifications 
  

Fower reauvirements (max) 

| Orereting temrerature 

Frocessor 

Word size 

Data 

Address 

Instructions 
Instructions 
Addressing modes 
Clock cvele time 

Baud rates 

Memors size 

Seriel interface 

Inewst, 
Ourt ert 

Fhnusical Characteristics 
Dimensions ChH><D> 
Board thickness 

I/0 cormectors 

Parallel interface 
Serial interface 
Cassette 
CRT 
Keyboard 

EXORset USER'S GUIDE   

SU/6Ay +12U/1A» -1ZV/1A 

0 to SO des.C 

MC4B0P 

8 bits 
16 hits 
Bv16924°32 bits 
S? instruction mriemonics 
10 
1 microsecand 

110 - 2400 

ur to 32K betes of RAM 
amd our to 24K bytes of E/ROM 
available to user. 

EIA RS~232C 
EIA RS-232C 

246 mm «x SO4+ mm 

166 mm 

S0-rin card edse connector 
Z20-rim card edse cannector 

S-role DIN connector 

Coax cannector 

ASCII 3 flex-tail»23-Pin or card 
edges S0-rin 
Funetekews § Plex-tails»@-rin or card 
edses 20-rirn 

Fase U1-0% 
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1.3.2 Florey Disk Cantroller Board Srecifications 1.3.3 Video Disrlay Srecifications 

Power reawirements (max) SV/0.8A» +12V/0.2Ay ~12U/0.15A Cathode Ray Tube 9 inches measured diasonally (22.8 
' om) ~ 44 sasinch viewins area (28.4 

Oraratins temeerature 0 to 50 degC sa-cm) ~ 90 dest. deflection ansle — 
intedral imelosion rrotection —- F4 

Memory size 16K butes of RAMr IK betes of E/ROM (white) or F31 (dreen>) rhosehor. 
(disk driver) 

Fower aneut 12 Vee at 900 milliamreres 
Interface 

Ourbeut TTL. orern collector Trewt sisnals Comrosite video » 0.5 to 2.5 Vv 
Trek 220/330 ohm line terminations comrosite F/F » mesative sume  » 

inewt imredamce ? 75 ohms 

Physical characteristics 
Dimensions Ch><D> ZAG «x 1446 mm } Video resronse Within SdE » 10 He to 12 MHz 

Board thickness led mm 
Pulse rise time 20 V rise in 40 nanoseconds 

Conmectar B4-rim card ecdse cannector 
Resolution 650 lines at center » S00 lines at 

corners 

Distorsion/lin. Less thar 2% ’ measured with 
standard EIA hall chart and dot 

rattern 

: High voltase 9.5 kV at 50 microame.beam current 

zi Horiz blarnkins 11.0 microseconds mir Cincludes 
& 

retrace and delay) 

Scarmings Trea, Horiz. 15750 +/- S00 Hz Vert. SO / 
60 Hz 

Controls Brightness» vertical linear ity, 

horizontal sizer raster center imey 

vertical hold: horizontal hold 

Dimensions 7.25 inches high (18-4 cm - 9.0 
inches wide (24.1 cm) ~- 9.48 inches 

deer (24.1 om)   
Weiaht Net 8 lbs (3.6 kt) 

  

Envi rorimerrt Oreratinss temreerature 0 to SS des.C 

oe Storase temr. ~40 to +65 dest.C ~ 

Orearatirist altitude 10000 ft 

Fisure 1-3 Florey Disk Controller Board maxe (3048 mm) - Humidity 10% to 90% 

relativey non-condensing -~ Areroved 

under srec. 478 (Electronica Date 

Frocessing Eauirment Comeonents)  - 

Designed to comely with arr licable 
DHEW rules orn X-raciatiorn 
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1.3.64 Optionsel UHF Modwletor Srecifications 
  

Tyre 

Suprlu voltase 

Surely current 

Vision carrier 

RF outreut (HI) 

RF ouwteut (LO) 

3 GB bandwidth 

Seurious oubeut 

Seurious FM of cerrier 

Fositive mod. charact. 

Nestative mod. charact. 

Oscillator stor voltaede 

Mod. inewt imeedance 

RF outeuwt imeedance 

Volt. stand. wave ratio 

EXORset USER'S GUIDE 

ASTEC UM1IZ91 

+5 te OZ VY. 

3.5 mA 

Channel E36 591.25 MHz +/-S MHz 

1-5 mV +/-4 dk» Vmod = 166 V 

-20 dB ~4/+2» Vmod = 0.25 V 

8 MH= (1.6 MHz @ 6dB) 

2-30 GE 

S kHz 

0V @ Fin 2 

0.85 V +/-0.1 ¥ @ pin 2 

3.5 V 

1.65 Kohm @ outeut HI 

75S ohm 

“2.0 

Fase 
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1.3.5 Mini-flopey Disk Drive Srecifications 
  

Ture 

Storese caracity 
Formatted 

Access time 
Latency 

Track to track. 
Aver ade 

Settling time 
Heart load time 

Rotational sreed 

Recordings density 

Filto: density 

Track, density 

Track radius 

Encodins methoc 

Media reavirements 

Envirormerrt 

Oreratins temr. 

Relative humidits 

Fower reawiremerts 

Power cissiretian 

Mechanical dimensions 
Width 
Height 

Dertin 
Weistnt 
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BASF 6104 

812920 butes / disk 
40 tracks / disk 
27048 bytes / track. 
14 sectors 7 track. 
128 betes / sector 

200 ms max / 100 ms averase 
12 ms 
240 ms 
SO ms max 

35 ms max 

300 REM 

2768 BFE Cinside track) 

S5I6 FCI 

4B TFPI 

S7.15 mm (2625 ind Ctrack 0) 
36.5125 mm (1.4375 ind (track 39) 

FM 

BASF 606 or erwivalent 

10 to SO des C 
20 to G0 % 

45 Vde 7 0.5 A may 
max SO mVer rirerele 
+12 Vde 7 0.4 A max, 

max 100 wer rirele 
Drive motor start current 

1-4 A max, 142 8 tur. for SO ms 
Head load start current 

0.7 A for SO ms 

10.5 W overeating 

4.0 W stand-by (motor off > 

8.0 W motor on end desselect 

146.1 mm (5675 ine) 
33-5 mm (2.11 ined crives 

82.5 mm (3.25 am? front reared 
190-0 mm (7.48 ain.) 

1.4 ke 

O11 a Sse
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1.3.6 Kevhoard Srecifications 
  

ASCII kevs number 61 

Outraut 8x 8+ 6x 1 matrix 

Funetion keys mumber 16 
Outeut 4x 4 matrix 

Contscts screened mular technolasy 

or mechanical 
"On" resistence < 200 ohms 

Fhusical dimensions 447 » 160 mm max Coutline dim.) 

  

IFi IF2 IF3 IF4 IFS IF6 IF7 IFB OIF? IFAOIFALIFAZIFASIFA4IFASIFIS1 
Pe eee ed me erred Jem day ener Ar pan en oe mere | ee RAY | SO fra | [| Hee | 
(ESO a fee SE eS Be Pe St Pei) fob > t DEL | 
Pensa bs bs: bse: B ce ise Vee hms Pm A an Bi ace Pl Dm De ane PiU ee Nise es le Bente snes | 
1 fab 1 RW) BR Bey POY 1 we oO eee mer (BS U/C 

Prop reer (eeepae=td eee era meer | One Ng oerreeng [eee Ieeerey| om 00 Mm (ce | [a (| 
| CTR | Lia IeSe Deer Wes Hid EK eee ee ORE Ud ke ot 
eer te fea een emcee | | eae teen [eee] ramen [Peete JA oO (ae | 
IRFT| SHIFT FZ UK CAM Le UNM <b eo FR SHOT 1 [ERK 1 
Wires nell cerrecten spate cam oe Eero ALi d omental opted eels Unrest Noe elicit oer onecens | eemeerd aavermen st 

! SPACE | 
' 1   

Fidure 1~4 Keyboard Assembly 
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1.3.7 Fower Surely Srecifications 
  

Ineut voltae 

Outeut voltases 

Calibration ranse 

Over-voltase rrotection 

Fower fail 
(Transients) 

Remote sense 

Oreratins tem. 

Dimensions 
Lamrsth 

Width 
Height 

LXORGet USER'S GUIDE 

    

9S to 125 / 205 to 250 VAC 
47 to 4Z0 Hz single shase 

45 Ude 4 10 Ar 2mV RMS ripple 
~12 Vde 7 1.0 Ar 1 mY RMS rierle 
+12 Udie / S.0 Ay 1 mV RMS rirrle 

45 Uder +/—~ 0.65 Vae 
+/~ 12 Vde +/- 1.0 Vide 

S Vde outeut ~ 
outrut rise to 7 V reduced to 5 V or 
less within 50 microseconds 

5 Ude 347 V / -0.65 V max 
#12 VUde 3 +417 VV / +023 V max 

§ Ude otek oo 

comrensete we to 0.5 Yde crore 

0 to 70 des C - 70 % deratind 

between SO and 70 des C 

241.63 mm 6945 timed 
156.8 mm (4625 aim) 
127.0 mn C320 artie> 

Pase 01-13 
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1.368 Enclosure Srecificetians 11-4 EAUENENY BUPReIED 
  

| hetentet Foluurethene: Tire retardene The EXORset 30 includes the functional units listed in 

} ” . parasrarh 1.1 and described in raradrarh 1.9 . 

| Dimensions 
Width 465.0 mm (18.3 in.) 

Heisht 280.0 mm (11.0 im) 
Lensth 640 mm (25.42 ire) 

| Weisht 6-300 ks 

1.5 OPTIONAL EQUIPMENT 

A number of serarately availebler optional memory 

mocwless additional irrterface modules and E/FPROM Frosrenmer 

module (up to three) may be added to the system simply bu 

Plussins them into the existing cormectars of the main 

controller board. In addition to these modules» the user has 

the ortion of rurchasins various tyres of line Frinters. 

Note that the use of some of the additional modules may 

reauwire rerrogramming of the EXORset address decodins PROMs-+ 

Note also that the madules without VXA/VYUA selection Jumpers 

will alweys respond in the mar 2 of the EXORset. 

EXORset USER'S GUIDE Fase 01-15 
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CHAPTER 2 

INSTALLATION INSTRUCTIONS 
AND INTERCONNECTION CONSIDERATIONS 

2.1 INTRODUCTION 

This charter Frovides the unrackinss  ingsrectiory 
installations and interconnection instructions for the 
EXORset « This charter also discusses the EXORset 

interconnection signals, as well as the Jumeer wire ortions. 

2.2 UNFACKING INSTRUCTIONS 

Uneack the EXORset from its shirreins carton arichy 
referrins to the racking listy verify that all of the items 

are Fresenty, including ars of the ortions that may have beer 

ordered. Save the racking materials for storing or reshirrines 
of the system. If the shirrins carton is cdamased  urorn 

receirty reavest that the carrier's agent be rresent while 

the system is beings unracked and insrected. 

2.3 INSPECTION 

The EXORset should be insreected uron receirt for brokery 
damasedy or missing rarts or any other ehusical or electrical 

Aamase « 

BEFORE FIRST AFFLYING FOWER TO THE SYSTEM» cheek that 
all conmectors are rrorerly inserted Crowery kevhoards 

florryu-disks CRT) as well as the florru-disk Controller 

Module and the ortional modules» if aru. Check also that all 

IC's are erorerly installed in their sockets. 

EXORSET USER'S GUIDE Fase 02-01 

   



INTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAFTER 2 INTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2 | 

CONNEC “ 
2.4 INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS ATES SIEVE ili TABLE 

ASCIT 23-Fin Flex-Tail ASCIT Outewt Table 2-4 

Tables 2-1 to 2-12 list the rin assignments of the SO: dra avec Rae 
various conmmectors located on the EXORset boards and FUNCT 8-pin Flex—-Teil FuRGgEE K t rr 

subassemblies. Refer to Charter 7 for connectors and  Jumeers ry RASS able 2-5 
location. 20-rin Card-Edse 

EXORset Main Controller Board ? 
  

CONNECTOR TYPE NAME TABLE 

J01 23-Pin Flex-Tail ASCIT Keyboard Table 2~4 
or 
S0-rin Card-Edse 

JO B-rirns Flex-Tail Function kews Table 2-5 

or 
20-rinm Card-Edse 

J03 20-rin Card-Edse RS=232C Table 2-3 
J04 S0-ein Card-Edde Printer Table 2-2 

JOS DIN Audio-Cassette Tahle 2-6 
S06 CINCH Video Disrlayw Table 2-7 
J07 2x43-F ir EXORset Ets Table 2-1 

J08 2xAS- Fin EXORset Bus Table 2-1 
JO9 2x43-Pin EXORset Bus Table 2-1 
J10 2-Pin Audible Alarm Table 2-8 

FPWR 10-rin Fower Table 2-9 

EXORset Mini-Florrey Disk Controller Board ¢ 
  

  

  

CONNECTOR TYPE NAME TABLE 

FZ 34-Frin Card-Edse Disk Interface Table 2-12 

Pa 2xASH Fin EXORset Ers Table 2-1 

Mini-Florry Disk Drive ¢ 

CONNECTOR TYFE NAME TABLE 

Jd 34-rin Card—-Edse Disk Interface Table 2-12 

JZ 4-rir Fower Table 2-11 

Video Disrlau ¢ 

CONNECTOR TYPE NAME TABLE 

2 1L0-Finm Card-Ecdse CRT Trneart Table 2-10 

* feuboard Assembly ¢ 
  

EXORSET USER'S GUIDE Pye 
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Table 2-1 EXORset Exransion Bus Sisnals (J07»J08»J09) FE BA BUS AVAILABLE ~- This sismal» decoded with 

Status (BS) indicates the MPU state $ 
Bis 

  

  

BS BA 
é 0 0 Normal 

FIN SIGNAL SIGNAL. NAME AND DESCRIF TION 0 1 Interrurt Acknowledse 
nf 0 Syne. Acknowledse 

i Us Halt or Bus Grant 

A +5 Vde +5 VUde FOWER - Usec for the sustem losic 
circwits and available to the = user for rR MEMRDY . ay ; , 
rrototure module reauirements (10 ames tot. Pee’ pee Re eee ees 
marx) » 8 LIC LAST INSTRUCTION CYCLE ~- Not usec in the 

EXORset « 
& +5 Vcie + Vde FOWER - Same as above. 

T +12Vdie0 +12 Vde FOWER ~- Usect for the system lostic anc 

! available to the user for custom desisned 
erototure modules (5.0 A max). 

Cc +5 Vde +& Vcer POWER ~ Same as above. 

D IRQ INTERRUPT REQUEST ~- A low level sensitive 

input signal to the MFU used to reavest u STANDEY STANDEY POWER ~ im ‘ 
deneration of an MPU interrurt seavence. The swe oh cal a ae 
MEU will wait wtail it comeletes the Vv FWREALL. FOWER FAIL - Not i ; 
instruction beins executed before it ; - een a oe ee 
recognizes the reavest. At that timer if the W FARITY FARITY ERROR — i ‘ 
ircterrurt mask bit in the MPU Condition Code i S Rie nee oft ane: EAOR Eee 

Resister is mot sety the MPU will bestin x GND GROUND 

executing the interrurt seavence> 
; iy GND GROUND 

NMI. NON-MASKABLE INTERRUFT ~ A low soins edsie 
sensitive inreut signal to the MFU weed to Zz GND GROUND 

reawest seneration of a MFU non-mnaskable 

interruet seavence. The MPU will wait urbtil it ; Anot FIRQ FAST INTERRUFT ~ A ae 

comm letes the instruction beams executed to the MEU eed Poe. BE oes 
before | it recognizes the ae sh bake MFU fast interrurt seanernce. The MFU will wait 
timer resarcdless of the logic sta e 9 > wrrtil it come-letes the instruction beans 
Interrust Mask Bit im the MPU Condition Code executed before it recosnizes the request ‘At 
Resisters the MPU will besiri executins the that timer if the fast interrupt mask bit in 
non-maskable inberriurt. ; the MFU Cordition Code Restister is mot sety 

. ; the MPU 1 ati, Hace in r sabe caep Pony. eae Ea = ihe leek ae ta rete ee bein execubins the fast 

conmected to +5VU in the EXORset. ‘ aes 

Binet GND GROUND 
H tte te NOT USED ~- Reserved for sustem exransiorie 

- ; Cnot RAS ROW ADDRESS STROBE ~ This sistmaly senerated by 
J E E-NAE:L.E. - Clock signal senerated ts the clock. the EXORset Main Cortroler Board is used to 

eiroeuitry on the EXORset Main Cortroller Conkhol: tna bed Ban Aube tee tied ee 

Board. E is similar to rhase 2 clock im 6800 Florery-Disk Controller Board Thi Stal fe ] woDisk. le toarcd. $ Sidnal is 
Ssustems + only cormected to the first (J07) bus 

exFransion ¢ 2 + 
K GND GROUND - Fower strouncd for +7- 12 Vdew sce te has a ae 

Drot CAS COLUMN ADDRESS STROBE ~- Same as RAS < > 
L.. MEMCILK MEMORY CLOCK — Unstated»s TTL level E clock. SERS OE PERE 

sidniall » Enot EAHL ADDRESS HIGH/LOW ~ Same as RAG ahove . 

M “L2Vde “12 Vde FOWER ~ Usect for sustem losie and Froto --~ USER DEFINED ~ This signal maw be usec for 
available to the user for custom desistned custom modules. i a 
erototyre modules (1.0 A max). 

- Hnet D3not DATA (hit 3) - One of 8 bi-directional data 
N Sedat NOT USED lines wsec to rrovide a two-way data transfer 

hetween the MPU anc all other rluse-in  mocwles 
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} Jniot 

éniot. 

} Lniot 

Mnot 

| WNriot 

Frnot 

i Rriot 

oH Snot 

an Trot 

\ / ! Unot 

i Vriot 

i Wriot 
| 

| Xnot 

Hh Yrnot 

| i : 

' 
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D7not 

DZnot 

Dénot 

A14 

A13 

ALO 

45 Une 

G/H 

BUIDE 

within the system. The data bus drivers on the 
other modules are in their off or high 

imredance state excert when selected during @ 

memory read or write oreratior. 

DATA (bit 7) ~ Same as D3not on ein Hnot. 

DATA (hit 2) - Same as D3not on rir Hriot. 

DATA (bit 6) ~- Same as D3not on Fin Hrot. 

ADDRESS (hit 14) - One of the 16 address lines 
from the MPU that rermits the MPU to select 
ars addressable memory location within the 
EXORset. 

ADDRESS (bit 13) - Same as A114 shove. 

ADDRESS (bit 10) - Same as AL4 ahove. 

ADDRESS (hit 9) ~ Same as AL4 shove. 

ADDRESS (hit 6) - Same as Al4 above. 

ADDRESS (hit 5) - Same as AL4 ahove. 

ADDRESS (bit 2) ~ Same as AL4 above- 

ADDRESS (hit 1) - Same as A14 ahove. 

GROUND 

GROUND 

GROUND 

FOWER ~- Used for the system losic 
available to the LSer for 

reanwirements (10 A total 

+5 Vide 
ecirewits and 
erototure module 
max)» 

+8 VUde FOWER ~ Same as ahove. 

+5 Ude FOWER ~ Same as ahove- 

GO/HAL.T ~ When this ineut to the MFU is in the 

high states the MPU will feteh the instruction 

addressed by the rrosram courter and start 

instruction execution. When lows all activity 

in the MFU will be halted. This inrut is level 

sansitive. 

RESET - This buffered ineut sismal to the MFU 
is used to restart the EXORset when rower is 

initially arrelied. Restart oceuwrs on the 
low-to-higsh transition of the RESTART sigmal. 

If the RESTART rushbutton switchs located on 
the Main Controller Boards is derressed while 

the sustem is oreratinsty the low-torhish 

transition of the RESET sidmal will cause the 

Fase 02-06 
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R/W 

Qouwt 

GND 

GND 

VUA 

“~L2Vde 

REFREQ 

REFGNT 

DEBUG 

TSG 

+12Vde 

STANDBY 

CLOCK 

VXA 

GND 

GND 

GND 

XORSET USER'S GUIDE 

MFU to execute the EXORbust restart routine or 
the restart routine indicated by the user. 

READ/WRITE ~ This sisinal is generated by the 
MPU and indicates to the other modules 
contained within the sustem that the MFU is 
Performing a memory read (hish) or write (low) 
oreration. The normal standby state of this 
sisnal is read (high). Additionally» when the 
MFU is halted: this signal will be in the read 
state. 

Qout ~- A quadrature clock, signal generated bu 

the MPU which leads the E (enable) signal. 

GROUND ~ Fower ground for +/-12Vde. 

GROUND — Fower ground for +/-12Vde. 

VALID USER'S (ALTERNATE MAF) ADDRESS ~ This 
signals alons with VXAy allows all additional 
modules to resrond to either address mar 1 or 

address mar 2. This signal is controlled by 
the EXORbus monitor. 

~1l2V¥de POWER ~ Used for the sustem losic 
cirewits and available to the user for custom 

designed rrototures modules (1.0 A max). 

REFRESH REQUEST ~ Not used im the EXORset. Dite 
to its desism concert» the EXORset does not 
erovide the cerahbility of stretchins the 
clock» thus do mot sallow the use of cycle 
stealing mode of dynamic memory refresh . 

REFRESH GRANT ~ Same remark. as shove. 

DEBUG ~ Not usec im the EXORset. 

THREE-STATE GRANT ~- Not used im the EXORset. 

+12V¥de POWER - Used for the sustem losic 

eireuwits arid available to the user for 

erototyre module reauwirements. 

STANDEY FOWER - Not used im the EXORset. 

CLOCK ~ Not used in the EXORset. 

VALID EXECUTIVE (ALTERNATE MAF) ADDRESS - This 
sisnals alons with VUAy allows all additional 
nodules to reseond to either address mar 1 or 
address mar 2. 

GROUND 

GROUND 

GROUND 
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a4 

35 

BG 

37 

38 

39 

40 

EAL 

42 

43 

EBS 

Dinot 

DSnot 

HDonoet 

D4not 

ALS 

A3 

GND 

GND 

GND 

Available (BA) indicates the MFU state ¢ 
BUS STATUS 

EA BS 
0 0 
0 1 
iq 0 
1 1 

GROUND 

* 

Normal 
Interrurt Acknowledste 

Sunc. Acknowledse 
Halt or Bus Grart 

CHAPTER 

~ This sisdnal» decoded with Bus 

USER DEFINED - This signal line may be used 

for custom modules. 

USER 

USER 

USER 

DATA 

DATA 

DATA 

DATA 

DEFINED 

DEFINED 

DEFINED 

(bit 1) 

(bit S) 

(bit 0) 

(bit 4) 

ADDRESS 

ADDRESS 

ADDRESS 

ADDRESS 

ADDRESS 

ADDRESS 

ADDRESS 

ADDRESS 

GROUND 

GROUND 

GROUND 

Chit 

(bit 

Chit 

Chit 

Chit 

Chit 

Chit 

Chit 

~ Same as ahove. 

~- Same as ahovee 

~ Same as shove. 

~ Same as D3noet on rin Hnot. 

~ Same as ahove. 

~ Game as ahbove>s 

~ Same as ahove. 

15) ~- Same as AL4 on Pin Mriot« 

12) - Same as shove, 

11) + Same as above. 

8) ~ Same as shove, 

7) ~- Same as above. 

4) - Same as shove. 

3) - Same as above. 

0) ~ Same as ahove. 
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Table 2-2 Farallel I/0 Connector Fin Assisnments ¢(J04) 

  

  

FIN SIGNAL SIGNAL. NAME AND DESCRIPTION 

d INPUT INPUT PRIME ~ A low-level outeut sismal which 
clears the rrinter buffer and initializes the 

losic. (Not used by all rerinters). 

3 GND GROUND ~ Frinter interface srourd,. 

S FAULT FAULT = A low-level ineuwt sismal that 
indicates a printer fault condition such as 
Parer emretus lisht detecty or a desselect 
condition. (Not used bu all erinters). 

7 GND GROUND ~- Same as rin 3. 

9 FEZ PERTPHERAL DATA LINE (FEZ) —- Aucio-cassette 
Receive Data. 

Li PRS PERIFHERAL DATA LINE (FE6) ~ Audio-cassette 
Transmit Data. 

13 PES PERTFHERAL DATA LINE (PES) ~ Free. 

£5 FE4 PERTFHERAL DATA LINE (FE4) ~ Free. 

iz PES PERTFHERAL DATA LINE (PE3) — Free. 

19 BUSY BUSY ~ An inewt signal ircications that the 
erinter cannot receive data. 

21 OUT -FF OUT OF FAFER ~ A hish-level ineuwt indicating 
the rrinter is out of rarer. 

2g SEL SELECT - A high-level ineuwt sismal  incicatins 
that the rrinter is selected. 

25 FDS PERTFHERAL DATA LINE (FDS) ~ Ourteut data to 
erinter from FAZ of FIA. 

ae FD7 PERIPHERAL DATA LINE (FD7) - Same as rin 25 
excert bit Ad. 

29 FD6 PERIPHERAL DATA LINE (FD6) - Same as rin 25 
excert bit AG. 

eh | FOS PERTFHERAL DATA LIINE (FDS) - Same as rin 235 
excert bit AG. 

33 PDA PERIPHERAL DATA LINE (FD4) - Same as rain 25 
excert bit AS. 

35 FD3 FERIFHERAL DATA LINE (FD3) ~- Same as Pim 25 

IXORSET USER'S GUIDE 

exeert bit AZ. 
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37 FD2 PERIPHERAL DATA LINE (PD2) ~ Same as rin 25 Tephen 2-5 Rie aeh vent ace peaneks: SDR) 
excert bit Al. 

39 FDI PERIFHERAL DATA LINE (FD1i) ~ Same as rin 25 

excert bit AD. FIN SIGNAL. SIGNAL. NAME AND DESCRIFTION 

41 GND GROUND ~ Same as Pin Be 

43 DATASTE: DATA STROBE ~ A 1.0 microsecond outrut pulse 1 GND CROUND 

used to clock data from the MFU to the Printer 

losic. 2 = NOT USED 

45 GND GROUND - Same as rin 3s 3 TxDATA TRANSMITTED DATA — An RS-232C compatible 
F serial data ineut to the Receive Data (Rx 

47 ACKNLG ACKNOWLEDGE - A low-level oo inrut Pulse Data) ineut of the ACIA (modem confisiration) . 
indicating the inrut of 2 character into 

memory or the end of a functional oreration. 4 — NOT USED 

49 GND GROUND ~ Same as Firm 3+ 3 RxDATA RECEIVED DATA —- An RS-232C comratible serial 
data outeuwt from the Transmitted Data (Tx | 
Data) onrbrart of the ACTA (modem 
confisuration) . 

7 
All even ruimbers (2-50) ¢ GROUND. 

MATING CONNECTOR $ & scene NOT USED 
3M 3415-0001 or eauivalert. 
  7 RTS REQUEST TO SEND - A Vumrer-enabled RS-232C 

comeatible outeut wused to reauest that a 

rerirheral or modem bein sendinss data. This 
outewt is connected only when Micromodule 11 
is heing used to provide ai translation from 
RS-232C to 20 mA neutral current loor. 

8 a NOT USED 

bY CTs CLEAR TO SEND ~ A high level RS-232C 
comeatible outrut used to constantly enable 
the rerirheral inrut/outrut device. 

10 es NOT USED 

a1 DSR DATA SET READY ~- A high level RS-232C 
comratible outeut used to constantly enable 

the rerirheral inruwt/outrut device. 

tz Rosny NOT USED 

13 GND GROUND 

14 DTR DATA TERMINAL READY ~ An RS-232C comratible 
ineut used to rrovide automatic control of the 

transmitting end of a communication link by 

inhibiting the Transmit Data Restister Empty 
(TORE) status bit in the ACTA. 

1S SIGDET SIT.GNAL. DETECT - A high level RS-232C 
comratible outeut line used to constantly 

enable the rerirheral ineut/outeut device. 

16 45 +5 Veae - Not mormally used. Available for 
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17 GND 

18 -12V 

TP: GND 

20 +12V 

INTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 

Micromocdule 11. 

GROUND 

“12 Vde ~- Not normally used. Available for 
Micromodule 11. 

GROUND 

412 Vde - Not normally used. Available for 

Micromodule 11. 

MATING CONNECTOR ¢ 
3M 3461-0001 or eauivalent. 
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Table 2-4 ASCII Keyboard Connector Fin Assisnmments 
(JO1sKeshoard Assemin1ly) 

FLEX~-TATL. CARD-EDGE NAME 
FIN FIN 

1 4S Row 0 
2 43 Row 2 

3 41 Row 4 

4 39 GND for ctrl keys Ccolumn 8) 
S 37 RFT (Row F) 
4 35 Row 6 

7 33 CTRL (Row E) 
8 31 Row 7 
9 29 SHIFT (Row T)> 
10 27 SHIFT LOCK (Row J) (not used) 
11 25 Column 0 

12 23 Column 1 
13 21 Column 2 

14 19 Column 3 

15 17 Column 4 

16 15 Column & 
U7 13 Column 6 
18 it Column 7 
19 9. NUM FAD (Row G) (mot wserct> 
20 7 U/C (Row H) 
21 S Row & 
a 3 Row 3 

23 4: Row 1 

MATING CONNECTOR 3 
Flex-Tail 3 
Card-edde % 

23-Fin PCI M-1255 or MOLEX 4850 or eauivalent 
3M 3415-0001 or eavivalert. 
  

UXORSET USER'S GUIDE Passe 

  
02-13  



  

  

  

INTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER # fiji Al. ATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2 

Table 2-5 Function Keys Connector Fin Assignments Table 2-7 Comrosite Video Connector Fim Assisinments (J06) 
(J0OZ»Keyboard Assembly) 

  

  

FIN SIGNAL. SIGNAL. NAME AND DESCRIPTION 
  

  

  

  

FLEX-TATIL CARD-EDGE NAME 
PIN PIN 

1 VID VIDEO OUT - Composite video out 
2 GND GROUND 

mf iS Row A 

2 13 Row C 
3 11 Row & 
4 9 Row D 
S 7 Column A 
& 3 Colwmn E 

7 3 Column D j Table 2-8 Audible Alarm Connector Fin Assignments (J10) 
8 1 Column C 

MATING CONNECTOR ¢ FIN SIGNAL. SIGNAL. NAME AND DESCRIF TION 
Flex-Tail ¢ 8-rin PCI M-1255 or MOLEX 4850 or eanivalent 
Card-Edse $ 3M 3461-0001 or eaunivalent. 

  

  

  

  

  

  

  

  

a FOS FOSITIVE - Buzzer rositive end. 

Zz NEG NEGATIVE ~ Buzzer nmedative erid. 

Table 2-6 Aucdio-Cassette DIN Connector Fin Assisnments (J05) - 

PIN SIGNAL. SIGNAL NAME AND DESCRIF TION 

Tahle 2-9 Main Controller Board Fower Conmector (FWR) 

124 REC RECORD ~- Audio signal to the audio-cassette 

2 GND GROUND ; FIN SIGNAL. WIRE COLOR 
395 FLAY FLAYEACK 2 Audio signal from the 

audio-cassette 

2 +5 Ucie Red 
MATING CONNECTOR 3 2 +5 Ude Rect 
DIN 41524 MasSS (S-rolers 180 des.). 3 +5 Ude sense Rec 

4 +12 Vde return Or anse 

3 +5 Vde sense return Black 
6 “12 Vder return Greer 

74 +5 Vode return Black 
8 “12 Vdeo Ellue 
g +5 Vide return Black 
10 +12 Vide Red / White 

MATING CONNECTOR 3 
AMF 1-480285-0 or eanivalent. 
  

EXORSET USER'S GUIDE Pade 02-14) i voRSET USER'S GUIDE Fade 02-15 

 



  

INTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER INVALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2 

Table 2-10 Video Disrlay Connector Fim Assignments (F2) Table 2-12 Mini-Florry Disk Drive Signal Cormector Fin 

Assisinments (JL) 

  

FIN SIGNAL. SIGNAL. NAME AND DESCRIF TION   
  FIN SIGNAL SIGNAL. NAME AND DESCRIPTION 

  

a GND GROUND ~ Video sisnal return 
2 RE: REMOTE BRIGHTNESS ~ 200 kohm rot. terminal 1 2 HDL. HEAD LOAD — This lostic low level outreut sidnal 

3 RE REMOTE BRIGHTNESS — 200 kohm rot. terminal 2 ig tucadalto “bodition “thes Plesihtee avenette 

4 RE: REMOTE ERIGHTNESS - 200 kohm rot. cursor Saatnek thoartecordlos hess 

S pany N.C. — Not connected 

é TTLH TTL. HORTZ. SYNC. IN — Not usec. 4 Rate NOT USED — 

7 +12V +12 VY - +12 VU eower ime 
8 VID VIDEO IN - Comrosite video ir. 6 RDY READY ~ This logic low level sisnal (stenerated 
9 TTLYV TTL. VERT. SYNC. IN ~ Not used. by the disk drive electronics) is used to 

10 GND GROUND ~ +12 V rower return indicate that the flexible diskette is 
inserted correctly into the disk cdrivey and 

that the de voltase levels and cisk sreed is 
MATING CONNECTOR ¢ correct. 
AMF 583299-1 or eavivalent. 
  

8 IDX INDEX ~ A lostic low level signal from the disk 

drive used to indicate the besinnina of @ 
track. This rulse occurs once rer revolution 

of the diskette (200 ms reriod). 

. 10 SEL.O SELECT 0 - This losic low level signal is used 
Table 2-11 Mini-Disk Drive Fower Connector Fin Assignments bo Select. drive 0. 

CJ) 

12 SELL SELECT 1 - Same as rin 10» execert for drive 1. 

  1A SELZ SELECT 2 - Same as Fin 10» excert for drive 2 

FIN SIGNAL. (not used im the EXORset). 
  

16 MOT MOTOR ON - This losic low signal is used to 

turn the drive(s) motor ¢s) ary 
+42 Vide 

+12 V return 18 DIR DIRECTION ~ This sisinal is used in cor aiunetion 
+5 VUcie return with the STEF signal to move the R/W head from 

+5 0 . track to track. When this sigmal is ai  losie 

low level» the R/W head is moved to the lower 

rmumberes tracks Cout). When this signal is a 
MATING CONNECTOR ¢ losiec hish levels the head moves to the higher 
AMF 1-480424-0 with rins 60619-1 or eanivalernt. numbered tracks Cin). This sisnal mist remain 

in the desired losic state durins the duration 

of the STEF sisnmal. 

b
u
U
N
n
e
 

  

20 STF STEF ~ This signal is used in conmdunetiorn with 

the DIRECTION sismal to move the R/W head from 
track to track. A losic low level pulse causes 

the head to be moved one track. (ster) im the 

direction indicated bu the DIRECTION sisinal.   
| ad WOT WRITE DATA ~ This sisinal consists of Lostic low 

level rulses rerresentins data to he recorded 

i om the flexible chiskette,. Write cuprerrk 

i reverses direction on the leacins edsie of each 

PULSE. 
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24 WGT 

26 TRZ 

28 WPT 

30 RDT 

320 == 

B34 ee 

WRITE GATE - A losic low level sisinal wsed to 
enable recordings of data on the flexible 
diskette. When this signal is a lostic histh 
level» readinsa data from the flexible disk is 
enabled. 

TRACK 0 ~ Losie low level signal used to 
indicate when the R/W head is rositioned over 
track 0. 

WRITE PROTECT - A losic low sisnal incdicatirest 
that the diskette is write rrotected (write 
Frotect moteh of the diskette left orer). 

READ DATA — Unserarated "Kaw Data" (clock and 
data) read from the diskette. 

NOT USED —- 

NOT USED — 

All odd eins (1-33) % GROUND 

MATING CONNECTOR ¢ 
3M 3463-0001 or eanivalent. 
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2¢5 JUMPER CONNECTIONS 

Table 2-13 lists the Jiumrer connections of the Main 
Controller Board and Table 2-14 the Jumrers connections of 
the Mini-Florrs Disk Controller Board. Fisure 2-1 and Figure 
2-2 show the location of the various wJumPers on the boards. 

Each Jumrer is rre-wired om the printed circuity so that 
@ default oreration is defined. The rrinted circuit track. 
showld be cut and an alternate iumeer instelled onlyw if a 

different function is desired. The rre-wired state of each 
jumrer is siver in rarenthesis in the tables below. 

CHAPTER 2 
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Table 2-13 EXORset Main Controller Board Jumrer Ortions 

  

  

  

  

  

  

CHAPTER 

  

  

  

JUMPER FUNCTION 

Swi UHF modulator modulation rolarity ¢ 
COUT) 

IN Nedative modulation (CCIR TV stancarcd) 
OUT Fositive modulation (French TV 

standard) 

SW2-1  SW2-2 FIAL date lines 3 
(OUT) (OUT> 

IN x FES available on J04 rin 11 

x IN PR7 available on J04 ein 9 

SW3-1 SW3-2 SW3-3 PIAL B-side interrupt ¢ 
COUT) (COUT) (OUT) 

IN QUT OUT to MPU NMI 
QUT IN OUT to MPU FIRQ 
OUT OUT IN to MPU IRQ 

SW4-1 SW4-2 SW4-3 ACTA irrterrurt 3 
COUT) COUT) (OUT) 

IN OUT OUT to MPU NMI 

QUT IN OUT to MFU FIIRQ 
OUT OUT IN to MPU IRQ 

SWS-1 SWS-2 SWS-3 Micromoduile Ll surely 3 

COUT) (OUT) <(OUT) 

IN tN IN 45 Udder 12 Veer +12 Vae available for 
Micromoduwle 11 on J0O3 fim 1é» 18 anc 20 

resrectively 

SW6—1 SGW6-2 SW6-3 FIAL A-side interrurt ¢ 
COUT) COUT) COUT) 

IN OUT OUT to MPU NMI 
OUT IN OUT to MPU FIRGQ 
QUT OUT IN to MFU IRQ 

SW7-1 SW7-2 SW7-3 FIM interrurt ¢ 
CIN) COUT) COUT) 

IN OUT OUT to MPU NMI 
OUT IN QUT to MPU FIRQ 
QUT OUT IN to MFU IRQ 
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SW8-1 SW8-2Z SWB-3 RS-Z32C interface 
(OUT) (CIN) COUT) 

IN OUT OUT SIGDET is ineut to ACTA DCD 
OUT IN OUT SIGDET is owtrut anc high level 
OUT OUT IN RTS is available on J03 rin 7 

SWI 1-4 SW9 2-3 Grarhic RAM hase address 

CIN) CIN) 

i-4 1-3 0000 
1-4 2-3 4000 
2-4 1-3 8000 

SW10-1 SW10-2 2K/4K E/ROM ortion 3% 
COUT) CIN) 

OUT IN 2K E/ROM device in socket U14 
IN OUT 4K E/ROM device in socket U14 

SW1i1-1 SW11-2 2K/4K E/ROM ortion ¢ 
COUT) CIN) 

out IN 2K E/ROM device in socket U16 
IN OUT 4K E/ROM device in socket U16 

GW12-1 SW12-2 2K/4K E/ROM ortion ¢ 
COUT) CIN) 

OuT IN 2K E/ROM device in socket U18 
IN QUT 4K E/ROM device in socket U18 

$W13-1 SW13-2 2K/4K E/ROM ortion ¢ 
COUT) CIN) 

OUT IN 2K E/ROM device in socket UZ0 

IN OUT 4K E/ROM device in socket UZ0 

} $W14—-1 SW14-2 2K/4K E/ROM ortion ¢ 
COUT) (IN) 

OuT IN 2K E/ROM device im socket U31 
IN QUT 4K E/ROM device in socket U31 

SW1IS-1 SW1S-2 2K/4K E/ROM ortion ¢ 
(OUT) CIN) 

OUT IN 2K E/ROM device in socket U22 

IN OUT 4K E/ROM device in socket U22 

GW16-1 SW16—-2 2K/4K E/ROM ortion ¢ 
COUT) CIN) 

OUT IN 2K E/ROM device im socket U33 

IN OUT 4K E/ROM device in socket U33 
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S$W17-1 SW17-2 Address decode FROMs select 3 
CIN) (OUT) 

IN OUT FROM chir select to GND 
OUT IN PROM only selected during MPU access 

SW1i8-1 SW18-2 SW18-3 EXORset initialization at rower-ur ¢ 
(OUT) (OUT) (OUT) 

OUT x x 80 characters / line disrlay 
IN x x 40 characters / line disrlay 
Xx OUT x 50 Hz (EUR) 
x IN x 60 Hz (USA) 
x x OUT MAF 1 
x x IN MAP 2 

BW19-1 SW1I9-2 SW19-3 PIAS A-side interrurt ¢ 
(OUT) ¢IN) COUT) 

IN OUT OUT to MPU FIRQ 
OUT IN Our to MPU NMI 
QUT OUT IN to MPU IRQ 

SW2Z0-1 SW20~-2 SWZ20-3 PIAS B-side interrurt ¢ 
COUT) <(OUT> <(oOuUT> 

IN OUT OuT to MPU FIRQ 
QUT IN OuT to MPU NMI 
OUT OUT IN to MPU IRQ 

SW21-1 GW21-2 SW21-3 Keyboard encoder lansuade selection ¢ 
(OUT) (OUT) (OUT) 

QUT OUT OUT English 
IN IN OUT Sreanish 
QUT OUT IN German 
IN OUT IN Swedish 
OUT IN IN Norwesian / Danish 
IN IN IN Freneh 

NOTE 3 for other languases than enslish 
(standard)» the character senerator and 

the keyboard key tors must be chansed 

accordingly. 

GW22-1 GW22-2 GW22-3 FIAZ B-side interrupt ¢ 
(OUT) (OUT) (IN) 

IN OUT OUT to MPU TRA 
OUT IN OuT to MFU FIRQ 

OUT OUT IN to MPU NMI 
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CHAFTER 2 

GW23-1 SW23-2 SW23-3 FIAZ A-side interrurt 
COUT) <OUT) CIN) 

IN OUT QUT to MFU IRQ 
OUT IN QUT to MPU FIRQ 
OUT OUT IN to MEU NMI 

SW24~-1 SW24-2 Audio~cassette signal yehase 
selection 3% 

COUT) = CIND 

IN Our 
OUT IN 

NOTE 3 

Playback signal mot inverted 
Playback. signal inverted 

some cassette recorders invert 
the recorded signals Jumeer 
SW24 allows for rrorer rhase recover ins 
  

SW25-1 SW25-2 SW25-3 
COUT) (OUT) (OUT) 

OUT OUT OUT 
IN IN IN 

Non-standard bus signals 

RAS'» CAS'» EAHL' to J07 only 
RAS'» CAS'y EAHL.' to J07» JOB» J09 
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  Table 2-14 EXORset Mini-Florry Disk Controller Board Jumrer 

  

  

  

  

  

Ortions FDC and disk driver base address ? 

SWC-8 SWC-7 SWC-6 SWC-S SWC-4 SWC-3 SWC-2 SWC-1 
(OUT) (IN) (COUT) CIN) (COUT) (CIN) CEN) (COUT) 

SWA~1 Low current sisal 3 
COUT) IN OUT IN OUT IN OuT IN OUT 0000 

IN OUT IN OUT IN OUT OUT IN 1000 
IN to F2 Fin 34 (rrovision for morm. IN out IN OUT out IN IN our 2000 

drives) IN QUT IN OUT OUT IN OUT IN 3000 
OUT if mini-florey drives are used IN QUT OUT IN IN OUT IN OUT 4000 

IN QUT OUT IN LN OUT OUT IN S000 
SWA-2 Oetional drive 3 ¢ IN OUT OUT IN OUT IN IN OUT 6000 
COUT) IN OUT OUT IN QUT IN OUT IN 7000 

OUT IN IN OUT IN OUT IN OUT 8000 
IN SELECTS sisinal to P2 rin 4 OUT IN IN OUT IN OUT OUT IN 9000 
OUT not conmected OUT IN IN OUT OUT IN IN OUT A000 

OUT IN IN OUT OUT LN OUT IN E000 
SWA-S SWA-6 FDC clock select ¢ OUT IN OUT IN IN OUT IN QUT C000 
(OUT) CIN) OUT IN OUT IN IN QUT OUT IN bo00 

OUT IN OUT IN OUT IN IN OUT E000 
IN OUT 1 MHz clock to FDC (rrovision for OUT IN our IN OUT IN OUT TN F000 

normal drive) 
OUT IN 500 KHz clock. to FDC (mini-florry)> 

SWD-1 SWD-2 READY seleet ¢ 
SWA~7 SWA-8 MEMCLK / E select ¢ COUT) (IN) 
COUT) = CIN) 

IN OUT READY generated on-hoard (for drives 
IN OUT MEMCLK signal to FDC / clock divider without READY sisinal) 

OUT IN E sidnal to clock divider OUT IN READY signal from the drive 
    

16K RAM base acicress select ¢ Mar assignment ¢ 

SWD-3 SWD-4 SWD-7 SWD-8 
COUT) COUT) (OUT) CIN) 

SWE-4 SWE-3 SWE-2 SWE-1. 
(OUT) CIN) ¢IN) (COUT) 

  

  

TIN OUT IN OUT 0000 IN OUT tN OuT FDC and cisk driver im mar 1 
IN OUT OuT IN 4000 16K RAM in mar 2 
OUT IN TIN OUT 8000 IN OUT OUT IN FDC and disk driver in mar 2 
OUT IN Our IN co00 16K RAM in mar 1 

if OUT IN IN Our FDC and disk driver im mar 2 
ih 16K RAM im mar 2 
i OUT .N OUT IN FDC and disk driver in mar 4 
i 16K RAM ir mar 1 
il OUT QUT x x FDC and disk driver resrmornc 

in hoth mars 

16K RAM in mar 1 or 2 

(derencdins or SWD--7 

arid SWD8) 
x Xx OUT QUT FDC and disk driver an mar 1 

or 2 Cderendcdins or SWD-3 arict 

SWD--4 > 
16K RAM resroncdse in both mars 
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2.6 USE AS A TERMINAL. CHAPTER 3 

The user has the option of connmectins the EXORset to 2 DPERATION 

RS-232C compatible device (e.d. am EXORciser). The switch 

SW4—1 must be installed. To cornmect the EXORset to a 20 mA 

current loor devicer use the Micromodwle Mé68MM11 CRS-232C to 

TTY adarter). Refer to the M68MM11 maruwal for installation. 3.4 INTRODUCTION 

For a deserirtion of the signals available on the 

RS-232C conmectory refer to Table 2~3. Information im this charter is intended to familiarize 
the user with the location and funetion of the EXDRset 
controls. Directives to control the oreration of the EXORset, 
control or modify the format of ciselaved date mey be entered 

directly from the keyboard or vie the communication 
interface. These directives ere detailed in this charter. 

The necessary cable is a 25-conductor flat cable withy 

at the EXORset end a 3 

3M-3461-0001» 2 » 10-rin card edse connector Cor 

eauivalernt) 

(conductors 21 to 25 not used) 
3.2 REBET CC d 

and at the rerirheral end a ¢ Bae AE, 

; The RESET eughbutton is located on the edse of the 
EXORGet Mein Controller Board. The RESET switch is used to 
reinitialize and restart tne saystem. The RESET sidinal 
reinitializes also the kevboard encooer micrerrocessar and 

desselects the mini-florres drives, 

ANSLEY 501-659-227 28-rinm cornmector Cor equivalerrt) 

To switch the EXORset from the stand-alone mode of 

oreration (off-line) to the terminal mode of oreration 

Con—Line)» enter the command ¢ 
sce 3.3 OPERATION CONTROLS 

Table 3-1 Lists the “ESCAPE seauences (ESC key follower 
bs the charsecter corresronding to the desired command)» the 
comands, and the srecial keys used to coartrol the various 

made: of oreration. 
To gwiteh the EXORset from the terminal mode of 

oreration (on-line) to the stand-alone mode of oreration 

Coff-line)» enter the seavence ¢   
ESC-0 
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faa! t Table 3-1 Dreration Controls SPECIAL KEYS 

oe
 

  

  

  

ESCAPE SEQUENCES 3 U/C UPFER CASE aa Urrer case / Lower case 
characters tosdle. 

RPT REFEAT ~ This key derressecd together with ar 
ESC-E: Backeround chonde toddle. other key will cause the character to be 

rereated et a rate of abaut 15 Hz. 
co Ob =z ti 

ESC-C Erase: fram cungor! spsitions BRK BREAK - The BRK key is used to ABORT (exit 
from) @ Frasram in the stand-elone made of Ga E 

ESC~E Te ROU ESTs oreration. The control returns to EXORbus arid 
ESC-F Diselou- farnatetousien’ Prints the cantents af the MPU resisters. 

a0 eherecters rer line by 22 Lines or 

S Li 6 li 
BY (EMER eerere Bei ssi ie LG lines IF THE BREAK KEY HAS BEEN DEPRESSED ONLY ONCE: 

  

  

esc-6 Bell. eee betes a ee eae 
ESC~H Cursor left one colunm. on 

shia Pees BES Sere Ae Surat Tewe es This feature is srecially important if the 

ES5C—L Cursor home. BREAK kew has heen derressed unintentionally | 

ESC~N Curser risht one column. 

ESC-0 Returr from the terminal mode to the 
stand-alone made of areration. 

ESC~S AlPharumeric mode oar. 

ESC-T Alehanumeric mace off + 

ESC~U Cursor ur one Lire. 

ESC-—V Cursar caw ane Lire. 

esc-y Grarehic mode on. 

| ESC-Z Grarhic mode of f. 

  

hy DFERATION COMMANDS 3 
  

TMAF Adidress mer todsle. EXORbus monator disrlivs & 

*." when the EXORset orerates im mar ly» and @ 

Ii "3" when the EXORset oreretes im mar 2 (see 

f CHAPTER S for the mar 1 / mar 2 definition. 

xCoM Suiteh ta the terminal mode af oreratiorn. 
    { miiipea pS renee 
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3.4 MINI-FLOPFY DISK OPERATION 3.5 OPERATOR TEST FROCEDURE AND SELF-TEST 

The hasic oreration of the EXORset can be validated oy 
There are no front eanel cortrols om the mini-disk an orerator~ monitored series of checks and tests. 

drive. Prorer loadings of the mini-disk is vitsl to the 
oreration of the mini-disk and drive. Derress the front door 
in the middle to oren the drive. Insert the mini-disk with 
label toward the door. Tmsure thet the mini-disk is fully 
inserted before closing the door. It is imrortart that the 
mini-disk be handleci and stored Frorerly. A damased or 
comtamineted mini-~disk cen imreair or rrevent recovery of date 
and can result in damase to the read/write head. In order to 

essure trouble-free oreretion and enhance the service Life of 
the mini-disks the following Procedure for handling showld be 
ohserved 4 

3.S.1 Operation Checks 
  

When the EXDRset is rowered wey and after a one-minute 
warmer, the sereen should be blank, with followings messese 
arearing in the weeer left-hand corner of the screen 3 | 

eEXORBUG els 

where Jsko is the monitor version and revision number. 

--— Returm the mini-disk to the erotective Jacket when 
hoe LG wea. The diselas format and acidress mar aim whieh the EXORset 

initializes after the first rower-on derends of the state of 
the imrers SWI8 (see CHAPTER 2» raresrarh 2.53). With all 
SW18 Jumeers left open (default condition)» the EXORset 
initializes with 80 charecters Fer lines 22 liness urrer case 

charactersy white characters on black backsrounds srarnic 

mode off and acaress mar 1. 

ave~ Store the mini-disk vertically? do not stack. 

-e— Avoid exrasins the mini-disk to ans masnetisins 
force in excess of S0 oersted. ‘(Note i? the So 
oersted Level of masinetizins force is reached st «& 
distance of arpromximately: 76 mm (3 imeches) from @ 

tyurical SOUTCer @este motors: seneratorsy 
transformers >. 

Various characters can mow be entered to check the 
charecter entry and display. Note thet the EXORset is under 
EXORbus controls therefore ma more ‘than 1? characters can be 

--~ Do not store the mini~cisk in direct sunliaht? entered or one Lire. 
warrans cauld result. . ‘ " 

The user can now exercise all ESCAFE seawences»  cortrol 

commends, and srecizl keys Gescribed am Tatle G-1. Note that 
the ESC-O seavence can only be exercised when the EXORset is 

conmected ta a host computer via the RS-2320 link. 

--~ Do not use a lead Pencil or ballreoaint ren to write 

on the labels use @ felt tir ren and mark Lishtlu 
on the Label. 

When the grarehic mode is switched on after the first 

rower-orny the cdisrles shows the indeterminate Cranedom > 

contents of the draphic memorus The srarhic memors can be 

iratiaLized by using the EXORbus "I" command ¢ 

S59. 
BEG ADDR XXxXxX 4000 
END ADDR YYY'Y 7FFF 

where SS is the rattern to be written into the sraehic memory 

Cary other bette cen also be chosen) anc 40009 7FFF are the 
lower and uerer addresses of the drarhic memory.   EXORGET UGER OS CUTDR anes a 
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3.5.2 Disk Mini-Diasnostics 
  

The disk. driver E/RDM includes disk mini~diasnmostic 
routines (deseribed an CHAPTER Sy» rarasrerh 5.3.4) and an 
interactive disk test Prodram. 

The followins examele illustrates how to invoke and use 
the interactive disk test rrosram ¢ 

eEADZ3G Program entry Point 

DRY ? 0 enter drive number = O ar 1 

S/0 ?P 5 enter 5 if the test is to be rerformed once 
(single test)» 

enter C if the test is to be rerformerd 
conbinuouely. 

DES PN enter N if the test should be non-destructive? 
Tread end check date CRCr #11 diskettey 
enter Y if the test showld he destructive 
{present contents of the diskette will he 
lost) 3 
write data rpattern ES then read and check. for 

CRCy #11 diskette 

En Pere tt ss end of test messase + 

no is the error messecse rumber (see CHAPTER Sv 
Table §-15) 

eeeP is the pass number (the mumber of times 

the test Passes - 1) 

tt is the track nb at the end of the test 
$5 16 the sector mb +1 at the end of the test 

An error~freey sindle teat» should end with the messade? 

EO 0000 27 44 

In the continuous modes the srosram will omly stor at 

the first error encourrtered (nm mot eral to dO). 

OPERATION CHAPTER 

3.5.3 Self-Test FPackade 
  

slilows the user to verify system 

interne failuresr arid eid 
A self test rackade 

Ferformances detect 
troubleshooting. 

Of ecpurser to run the self-test routines reawires some 

Farts of the E/ROMr RAM and = sood rortion af the Frocessar 
itself be oreratins Frorperly. Furthermorer if the diskette 
disgsnostic is to he runs the system mist he shle ta rerform 
basic read/write orperations., The disk driver resident 

interactive test (or the mini-diasnostic routines) mays he 

wiged as a Freliminary test. 

3.5.3.1 System Reavirements 

The diadnostic is 
minimum reauirements + 

designed to rum with the fol lowinss 

~ EXORDus system monitor 

- The resident disk driver firmware 
{if the diskette is to be tasted) 

~ RAM memory et locetions 0000 throush GOFF. 
~ The self-test programm (E/ROM or disk residerrt) 

3.5.3.2 Test deseriptions 

The diagnostic can be E/ROM or disk resident. In the 

case of E/ROM resident test rrogramy the orerator enters the 
erodram bu tyrdmse the EXORbuss command mmnnéG. The self-test 
Program is Fositron-inderendents therefore nmmnnm carresronds 

to the first location of the E/ROM socket used. 

If the rrogram is disk residertys 1% can he loaded and 

execwited via the XDOS command SELFTEST. If the weer warts to 
relocate the rrosram prior exeoutions the XDUS command LOAD 
SELFTEST.CM showld be used» followed by the EXORbus "MU" 
(nove) command. (Alternatively, the XDOS DUMP cammand can he 
uiged to alter the file's RIED). 

Examele ¢ 

=L.DAD SELFTEST.CM 
MY 
BEG «xxx 3000 
END wu S7FF 

DEST zzzz wn 

. 

where 3000 and 37FF are the bestinnins? and ending addresses of 

the SELFTEST rraogram after loading and wun the cestanetion 

3 

  

(relocation) address. To execute the rrodranmy enter the 

ecommearicd F wae Ge 
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: | Example ¢ 

In resronse to the eromet (*)» one of six followire ; 
4 

i “a 
tests may be rum 3 : M-~RAM CHECK 

BEG 1000 

A. Memory CRC check END LFFF 
  

This tests based uvureon the cyclic redundancy check» I-HALKING ADD TEST 
Fermits to read anc characterize the cantents of #® memory 
range bw givinst a wnieave sidnature. One can determine if an i 
E/ROM or a loaced rrodram matches with a known sood one. \ 

2-BIT FATT TEST (FF rAAs 55,00) 
10F0 FF 23 
10F4 AA 18 

In resronse to the eromety, the operator must issue a "C* 
and then enter the starting and endins addresses af the 
menory range he wants to test. 

3-WALKING BIT TEST 

* 

Examele ¢ 

« 

C--CRC CHECK 

BEG 1000 
END 1FFF 
CRC 2D44 

« 

E. Memory diasinostic 
  

This test rermits to identify a bad KAM location. Tt is 
divided inta three different tests ¢ 

~ Walkinad acidress test i 
~ Bit Pettern test q 
~ Walkina bit test \ 

The walkinst§ aridress test stores the most sisnmificant 8 D 
bits of memory address in the even addressed tute and the 
least sisinificant 8 bits of memory address in the ocd 
addressed bute. The walking eddress test then verifies that 
#11 addresses are stored in the Frorer memory locations. 

The bit retterm test stores # bit Fattern irrta each 
memnor's location and then verifies the actual memory contents. 
The test is rerformed for each of the followins hex ratternst 
FFy AA»y SS» O06 

The walking bit test first clears a11 memory locations, 
One sinsle bit is then set and shifted throughout the memory. 
After each shift, the bit uniqueness is tested by readins all] 

others bits (which showld remain zero), 

  

In resroanse to the rromety the orerator must issue an 

"M" and then enter the starting and encdins addresses of the 
memors rande to be tested, If an error occurs during the 

testy the wrons location address» the reawired correct value 
and the actuel value are disrlayed. Pit 
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C. Keyboard test was selected. 

10 sectors are read to insure track overflow. Any error will 
be disrlayed as drives track and sector mumber .» 

  

This test insures that a11 the keys transmit the correct 
ASCII cade. 

In reseornse to the rromet, the orerator must issue a "K". The 
ASCIIT cheracters are disrlayed om the cangsole. The oreratar 
must enter the disrlayed set of characters in anv order. They 
will be deleted es soon #8 a match accurs. 

D.4 Worse case data rattern (destructive) 
  

Besinning with track. #0» sector #1 of the first selected 
drives ell the sectors are written with a worse case bit 
Fattern ( 4DE2 ). They are then read back. to check their CRC. 
This is then rerested for the elternate drive if it was 
selected. Anw error will be disrlayet as driver track  arecd 
sector number .« 

Examrle ¢ 

* 

K--KEYBOARD CHECK 

TYPE +ABCDEF 

D.5 Sector/drive uniaueness (destructive) 
if the orerator enters D»y the following will be 
disrplayed an the same line ¢ 

  

Each contiguous sector is written with its own sector 
and drive unit number. The head is restored and each sectar 
is read to insure uniqueness. The read rartial sector is used 
to read B butes only. If a unieveness error occursry it will 
diselasy an EA followed by driver track and sector rusmber. If 
more than 8 bytes are resdsy the error code will be ER. 

TYPE 3AEC EF   
x“ 

D. Diskette diasnostics 
  

There are five tests which may be run on a selective In resronse to the promt», the orerator issues a "DD", 
basis or continuously. The five rossible tests are disrlayed, mumbered fram 1 to Se 

The orerator showld first select the drive to be tested (Dy 1 
or Both). The orerator mist then answer the auestion "Do wou 
want to run all the tests P" with @ Y or N. A "Y" answer will 
run ell the tests» ane after each others continuously looring 
wntil the break key is derressed. An "N" answer rermits the 
oreretor to choase 8 srecific test by enterins the 

corresponding test number. After its comeletions another test 

may he chasen or control may be returned to another EXORset 

test. 

CAUTION = REMOVE XDOS OISKETTE AND INSERT SCRATCH DISKETTE (S3> 
INTO THE DRIVE(S) BEFORE EXECUTING DESTRUCTIVE TESTS ! 

D.1l Write/Read test (destructive) 
  

Besinnina with track #0» sector ti of the selected 
drives Pseudo-random date ig written/read ane sector et ~@ 

time until all the sectors have been tested. The same rerocess 
errlies to the alternate drive if it is seLected. If a verify 
error occurs» the error messase E@ followed bys the driver 

track and sector rember will be disrPlaved. 

Examele ¢ 

«x 

D-~-DISK CHECK 

1-W/R TEST (DEST) 
#-READ FOR CRO (NDN-DEST) 
3-WST CASE TK/ST ACCESS (NON-DEST? 
4A-WST CASE DATA FATTERN (DEST> 
S-SCT DRIVE UNIQUENESS (DEST) 

D.2Z Read for CRC (non-destructive) 
  

Starting with track #0» sector #1 of the selected driver 
ell the sectors are read for CRC onlu. If selecteds the 
alternate drive will then be tested. If an error orewrss the 

drives track and sector numbers ere disrPlayed. WHICH DRIVE (OvieB) ? 0 

ALL THE TESTS (Y/N) ? N 

D.3 Worse case track/sector access (non-destructive) TEST # 1-W/R TEST (DEST) 
  

This test if uwsed to insure track eosition reliability 
under warse case arrlication. Besinning et track #0 sector 
#i»y 10 sectors are read for CRC. Then the last 10 sectors of 
the last track are read for CRC. This Frocess 16 rereated far 

the mext 10 sectors in both directions» wntil a1] the sectors 
have been tested. The elternete drive is then checked if it 

ANOTHER TEST (Y/N) @ N 

« 
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E. ACIA diagnostic 
  

At the end of the CRT check the framet is issued and the This diasinostic rermits to check. the send and receive cursor must blink asain. 
functions of the ACIA. The only reavwiremerrt is to connect the 
send and receive line together. The full ASCII character set 
is sent. After a character is sentry @ check is done to verify 
that this character was correctly transmitted and received. 
It ar error occurss 28 messase such es "TX-TIMEOUT" » 
"RX-TIMEOQUT"» or the reauired cporreet character and the 
sectuel character are disrplaved,. 

To trun the tests the orerator mist issue an "A" in 
resronse to the Fromret. 

Exanmrle ¢ 

4 
A~-ACIA CHECK 

TX-TIMEQUT if a transmit timeout occurs 
RX-TIMEQUT if a receive timeout occurs 
SE 3D if sent and received data do not match 

F. CRT diagnostic 
  

This diasdnostic is @ visuel check of the alrehanumericr 
Srarhics character seneretians cursar rositionings becksround 
chanses and 40 to BO character todsdle funetions. 
To rum the testy the oreratoar mist isswe a "V" in resronse to 
the eromet.Then the followins seruence will he exerted ¢ 

oem A draughtboard-Like rattern mgt Till the screen 
for about S seconds ( 'srarhie on’ test J. 

vee A set of '#' characters mist ther be surerimrosed 
for about the same time ( ‘drarhic & alehanumeric 
on! teet>. 

ave The draughtboard-lLike rattern must disarrear 
leeving: the '#' rattern disrlased elone for ahout & 

seconds € 'aleharnumeric om' test ), 

oe The screen will be erased and the full rrintable 
ASCIT character set must be disslayed» the same 
echeracter filling @# full line. The ASCII charecter 
set will then be disrlayed with 40 characters rer 

Line end the background chansecd ¢ 80 ta 4) 
characters tossler character senerators backsround 

ehaense test >. 

ae Next» the cursor moves around the screeny the first 

time 80 columns horizontal anc 22 lines vertical 
ang next 40 columns horizontal anc 16 lines 

vertical. The cursor shawld not blink durins this 
test { cursor test >. 
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EXORbus MONITOR 

Information in this charter is intended to familiarize 

the user of the EXURset witn the various functions offered bw 
the EXORbust monitor erogram. It rrovides detailed description 
of the commands, subroutines and entny foints that are 
available to Frerform system develormernts evaluation anc 
Getwites ims.   4.1 EXORbuss COMMANDS 
  

In addition to the EXbus 2 comratible commands» the 
EXORbus monitor offers a new set of functions that sreatly 
extend Frrogram develorment and debussing carability of the 

EXORset over existing systems. 

There are five growers of commands ¢ 

1. Four-character commands followed by a carriase 

return 
2+. Two-character commands followed by a carriase 

' return 
3. Sinsle character commands following @ semicolon 

or dollar sisn 
4. Memory change commands 
Se Control commands 

The four—character commarncds allow a Frogram to he saved 
or recovered to/from an audio cassette recorders exchanse 

Frograms with am EXORcisery invoke the disk oreratins sustemy 4 

diselay memory blocks, select the memory mary anc switch to 
terminal mode. The user may add four-character commands to 

the standard set. i 
Two-character and sinsle character commands control 

Program debus funetionsys allow to move memory blocks within 

the EXORset memory and to insert ASCII character strinss. 
Memory chanse commancis allow memory locations to be 

examined and chansecd. 

Control commands are wsed to switch the EXORset from 

terminal to local mode (on-Line/off-line) » erase the 

ise lavwy cortrol cursor movements » to cortrol the 

aleharumeric and drarhiec disrlays, select the disrlay format 
(80740 characters rer line) and to abort or susrencd commarnc 

execution. A summary of EXORbusa commands is found im Table 
4=-1e 

  
Any command may be ertered while EXORbus is disrlayimrne 

one of its eFromets  ¢. or %). The two rromets are used to 
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indicate to the user which is the currently selected memors 

mar. A "." indicates first mary while a "i" indicates second 

  

      

      

| i} 

a rina G | Go to the tarset rrosram at the I 04439 
MAF o | srecified acdress. | 

? 33 | Go to the target rrosram throush the 1 04-18. 
EXORbus accerts both urrer ancl lower case characters. I “kar RESTART veotons 

All values entered are assumed to be hexadecimal. If an rr | Initialize memory block with the | 04~22 
invalid command or 8  non-hexadecimal value is erterecty 1 | sPpacified bit eattern. \ 
EXORbus reseonds by diselawins WHAT ?» rinstims: the belly amd ; iM or $M | ‘SPeeifu the memory Search address rande | 04-24 
then issuing another rromrt. 1 and mask. | 

; r t ; 1 mira N 1 Trace nomn inetructiorns | 04-20 
Corrtrol-X can be used at any time Cat command level) to 3N (neal Wabelroneiheht lenin 1 04—20 

delete the current entry and cause another Frommt to be i 3F | Froceed with rrogram exeowbior 1 04-20 
disrlaved. nnn F { Same as ¢FP but shir onmmn breakeoints | 04-20 

i) $T | Enable trace to enctiing address function | 04-17 
When entering hexadecimal values, only the last four i eT | Disable trace to endins address function! 04-18 

cgisits are taken into account. If less than four digits are i rnin V | Set breakeoint at address nmr 1 0415 

entered, leadinss zeroes are assumed. | 3V or $V | Diselayw breakroints 1 04-17 
t nin U | Remove breakroint at ecdress mmnn 1 04-47 
e Au) | Remove all breakeoints | O4er7 

Table 4-1 EXORdus Commaricis nrg { Search memory for nnmm (4 or 2 utes) | 04-24 
a #Z |) Laine erinter ON/OFF | 04-23 

! | 

4 : nnn 7 | Ofer location nmrmn for memory chanse ft 04=23 
COMMAND | FUNCTION IS PAGE: 1 | funetion and display corrterts. 

\ ; followed mu t | I 
i j | | 

PRNT | Disrlay memory block im HEX & ASCIT 1 04-04 ; Coin de | Oren next memory locations diselay 1 04-23 
FNCH 1 Dum memory block to audio cassette 1" 04-05 ; | address & contents on next Lines I 
LOAD | Load an oject tare from audio cassette | 04-06 ‘a CroirISFACE | Oren next memory locations diselay 1 04-23 
VERF | Verify an oblect tare asainst memory | 04-07 } 1 contents ore same line. 

DUME | Dume mamory block to EXORciser memors 1 04-08 Cnn IComMMA | Oran next memory locations no chisrlay | 04-23 
DWL.D | Download ar EXORciser memory block | 04-08 , oF Crinua | Oren erevious memory locationy digsrlay | 04-24 
LINK | Download an EXORciser disk file 1 04-09 a ' I address & contents on mext Line. 
XDOS — | Invoke the disk orerating sustem | 04-10 i Crim ISl.ASH | Reoren current memory locations diselays | 04-24 
TMAF | Tossile memory mar 1 04-10 a ! address & contents on mext Line. 
XCOM | Switen to terminal mode 1 04-10 ‘CHARACTER | Insert ome ASCII character | 04-23 

1 | i arin 3 O | Calewlate short relative offset to monn | 04-24 
RA | Diselay/chanse tardet A accumle V 04—14 ‘ mir 3 b., | Calculate longs relative offset to mmnm | 04-24 
RE \ « r B accu, 1 04—11. " Rein Icrk | Terminate memory change funetion I 04-23 
RC | " a CC resister 1 O41: 1 

RD | % D resister 1 04—11. ; CTRL-W | SusFrencd command execution | 04-04 
: | (AVE aecumilator rain). | | CTRL-X | Abort current command or errtry 04-04 

RE | Diselaw/ehande tardet Direct Fase 0A mae \ ; 

| resister. ! 044.2 ESC+E | Diselay backsround chanse | 04-26 
Fel. | Disrlau/chanse tarset Location courrer | 0412 ESt=( le! Clear disrlee from cursor 1 04=26 

| (eragram Courter) + | ESC+E | Erase scereeri Le \ I! 0426 
RS | DisPlay/change tarsiet Hardware Stack. 1 0412 \ ESC-F | Diselay format togstle (40/80 characters)! 04-25 

| Kroner + | : i ESC~G | Sound bel 1 | 04-26 
RU \ ‘ 4 User stack rointearl 04-12 ESC-H | (Cursor to rreviows location «oe 1 04-25 
RX | i “ X index resister | 04-12 : ESC~K | Kill line from cursor 1 04—26 
RY | i W Y index resister 1 04-11 ESC. | Cursor home 1 04-26 
RK | Diselav all resisters | O30 ESC-N | Cursor to mext location os cv, I 04-26 
SM 1 Select memory location for disrlay 1 04-12 ESC-0 | Return to stand-alone mode of oreration | 04-26 

| trace function and breakroirts. | } ESC~S 1 Aleharumeric cdiselaw ON 1 04-255 
CF | Select disrlay sreed 04514 b ESC-T | Aleharumeric disrelayw OFF | 04-25 

MY | Move memory blook. O44 4 ESC-U | Cursor ue one Line | 04-26 
1s | Insert ASCIT strins to memory 1 04-14 ESC-V 1 Qurser down one line 1 04+26 
EV | Extend breakeoints to WRITE condition I O43 i ESC~Y | Grarhiec cdiselay ON 1 04~255 

Te | 1 Enable track change of memory location 1 04-13 | oa-z: |. Grarhie cdiselay OFF 1 04-25 

or | Disable track chanse of memory location | 04-13 

EXORset USER'S GUIDE Paste 04-027 EXORset USER'S GUIDE Fase 04-03    



“SL 

EXORbust MONITOR CHAPTER UXORtus MONITOR CHAPTER 4 

Note { Brackets incicate ortional entries two consecutive disrlay lines. In additions no 
bute rosition header is senerated. 

While memory is beinst disrlayecs eriter ims 

Comtrol-W will cause the diselay to be susrencded 

at the end of the current Line wrrtil another 

character is entered. Enterins Conmtrol-xX will 

abort the PRNT command at the end of the currerrt 

Line. 

4.1.1 Four-Character Commands 
  

The four-character commands are activated by enterinst 

the arrrorriate four characters followed bu a carriase return 

(CR) or the sustem keyboard. The four-character commands are 

described as follows . 

+PRNT 
BEG 0000 1000 
END 0000 1050 

00 01 02 03 04 05 06 07 08 09 OA OF OC OD OF OF 
1000 7E F2 AE 7E FO 45 7E FO 6F 7E FO DS 7ZE FO D9 7E wre REC Rot RUE Y” 
1010 FO 88 7E Fi 18 7E F2 2A 7E FO BS 7E FO AF 7E FO ad OG a, Slat oo i oe a 
1020 AD 7E FO 3A 7E FO 2D 7E FO 2F 7E FO BL 8D F2 AG HOR RRR sek 
1030 00 81 04 27 37 8D E1 08 20 FS 84 OD BD DA B6 OA coe'Zote Wee eZee 
1040 8D Dé 4F 20 D3 CE FE 99 8D ES CE FF OA ED FS 04 VO SNLe+CNe e#ve 
1050 25 F3 CE FE 9E 8D Dé CE FF 0C ED FS 04 25 F3 CE %sNt..VN..=V.%5N 

FRNT This command disrlays the srecified rortion of 

memory im both hexadecimal and ASCIT form. 

After the user has entered FRNT followed bw a CRy 

EXORbus resreonds by diselaying BEG monn. nnn is 
the last hesinnins address entered. Note that nnnmn 
is initialized to 0000 om system turn-on. If the 
diselaved besinnins: address is corrects the user 

should enter a CR. To change the bestimmins 
address, the user has to enter the mew address 

followed bu a CR. (The command can be aborterd at 
any time by ertering a Comtrol-xX). 

Tf an incorrect address is entered, the correct Figure 4-1 FRNT Examele 

address may be entered directly on the same line 

before the CR is entered. Ur to 19 hexadecimal 
characters can he entered before the CR. Only the 
last four characters will be used as the address. FNCH This command cdumes the seecified rortion of memory 

onto the aucio cassette recorder that can he 

attached to the DIN cornnmector of the EXORset. The 
ASCIT hexadecimal tare format wused by FNCH is 
desoribed in Fisure 4-3. 

If less than four hexadecimal characters have heen 
enteredy the unsrecified most sidnificant digits 
are assumed to he zero. For examrler ernterims E CR 

sives an address of $000E. 
After the conmancd has heen entered: EXORhius 

reauests the hesinnins and endins addresses as 

desor ibect under the FRNT command. After the 
bestinning and endins addresses have heen enteredy 

EXORbus reauests the information to be rurt im the 

header record. Zero thr ous LZ: characters» 
terminated by @ CRy maz he entered. If 18 

characters: mot including a carriase returns are 

entered, the charecters will be ismored and the 

header information will be requested again. ASCIT 

control characters should mot he usec in the 

hearer. 

After the besinnins address has heen successfully 
enteredy EXORbus cdiselayvs END mnnmm Cwhere orm 16 

the current endins address). Here the user has the 
same ortions for entering an ending address a6 

described for the besinning accdress. 

If the entered endins address is less than the 
besinnins acidress» EXORDus will reavest the 

besinnins and endings address adain. If the encdimns 

address is greater than or eawal to the  bestirmirst 

addressesy EXORbws will diselay the reavestec 

Fortion of memory. . 
When the CR terminating the header information is 

entered, EXORbus will hestin the dumm seauence. 

Therefore the cassette recorder showld be turned 

on after the last header character has heen 

entered tut before the CR terminating: the header 

is erbtered. In additiony the user showld wait at 
least S seconds from the besinninss of the clear 

leader of the tare hefore ernterims the CR (to 

avoid errors due to selices at the besinnins of 

the tare). 

The diselay format derends on whether the EXORset 

is orerating im 40 or 80 characters rer Line mode. 

In 80 characters/line mode» the disrlay format is 

the one shown in Fiswre 4-1. Evers ten Llinesva 

bute rosition headers showins the address of every 

byte within a line is diselawecd for better 

visualisation. In 40 characters/line modey every 

line senerated bu FRNT is truncated and arrears on 
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Wherr EXORbust has comeleted the FNCH function it 

issues a Fromrt. At this Foints the cassette 

recorder should be turned off. The data sent to 

the tare by the FNCH command is not disrlaved. 

Fisure 4-2 shows an examele of the FNCH command. 

+PNCH 
BEG 0000 FO00 
END 0000 FOSO 
HDR=EXAMPLE4 » 2 
° 

Fisure 4-2 PNCH Examrle 

The LOAD command reads an ASCIL hexadecimal tare 

from the aucio cassette recorder. The reauwired 

tare format is the one senerated by the FNCH 

command and shown in Figure 4.3. 

After the user has entered the command followed by 

a OR» EXORbus will start to load a sinsle obJect 

file. The user should switch the cassette recorder 

to rlayback-on at this time. 

When EXORbus encounters the header record (S0)» it 

will disrelay the header information. It will then 
lead the data held in the data records (SL). 

Loading will stor when an end-of-file record ($9) 

is encountered. 

Tf a checksum error is encountered while loadinsy 

EXORbus will ciselaw CSKM ERROR monn (where  onmn 

is the startins load address of the record in 

error) and issue another rromet. If the error 

resides in the loadins address itself, monn is of 

no meaninas. The user can rewind the tare and start 

a new LOAD command. If the same error occurs asain 

at the same loading address» it is due to an error 

on the tare. 

As the LOAD command writes each data byte irrto 

memory, it reads it back to insure that memory has 

echansed correctly. If memory does mot change 

Pprorerlus the messasde ¢ 

ADDR/MM/TF * 
nino mm tt 

will be disrlaved and the LOAD command is shorted. 

nom is) the) address of the memory location that 

did not change correctly. mm is the value that the 

memors location chansed to. tt is the contert of 

the tare for that locatior. 
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broo 
(feet ah 1 Two rmlls 

p= QQ Fry 
I | 

is ; 53 1 S = Start of record 
a soe se ome snes soe, { (pee mene sane wane 

; ; cc | CC = Ture of record 
ns ee cree ee wane [-—-—— 

I ! I 
I Im— 1] Byte court 
C | ! 
h [amie Plrerrenne rte 
e | | 

¢ | calaelloe ad | 

k. | 1 
S I-~ +-1 Address 
Ww i | 

m {—ae see] 
| i | 
| | ramen | Frieerteme 
| | I 
| 

Data 

v | ! 

i | 
| | 
I--  ==100 Checksum 

| I 
[ee [orem 
| | Trailer 

CC = 0 Header record 
1 Data record 

9 End-of-file record 

The checksum is the one's commlemert of the su 
mnation of 8-bit butes. 

. The rumber of mills of the trailer is sreecifie 
doin location NULFAD ($E72D) 

Figure 4-3 Tare Format 

The VERF command verifies the memory with an ASCII 
hexadecimal tare from the audio cassette recorder. 

The reawired tare format is the one deseribed for 

the PNCH command and showr: im Figure 4-3. 

The VERF commanc checks for header record and 
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checksum errors the same as the LOAD command. The 

data in the header record will be disrlaudd. 
Checksum errors during @ VERF result in the same 

error messase as checksum errors durimst a LOAD. 

eromet CK)» the FNCH command has to he 

reinitialized marwally. 

Once the besinnins and endings addresses» and the 
header information have been entered successfullyy 

the EXORciser starts its eunch seauence and the 

EXORset starts automatically to load the 
transferred data. Durins data transfers EXORbus 
checks for checksum errors and memory errors as 
described for the LOAD command. Once the data 
transfer is comrletedy EXORbust issues a Ppromet. 

Wherr @ mismatch hetweern the tare and memory 1s 
e 

detected» the error messase ¢ 

ADDR/MM/TT 
nine mm tt 

is disrelayed. nomm is the accress of the error. mm 

is the memory cortents. tt is the tare cortents. 

The heacimnss ADDR/MM/TF is cdisrlaved only for the 

first error detected. Only the address amd data 

Fortions of the messese are disk layed for 

subseauent errors. Note that if there are marie 

mismatches within a records EXORbus beinst buy 
disrlaywins the error messadess may miss the 

followings record. 

LINK The LINK command allows am EXORciser disk file to 
be loaded into the EXORset memory. The EXORset 
mist he correctly connected to the EXORciser via 
the earallel link deseribed in Fissure 4.5, that 
must be imelemerted at address #ED00. After 
enterinst the LINK command followed by a CRy the 
user mist initiate the data transfer on the 
EXORciser wsins the MDOS COFY command as described 
in Fisture 4-4, 

DUMF: The DUMF conmarnd transfers a memory block to the 

memory of am EXORciser attached to the RS-232 
serial interface on cormector J03. 

EXBUG 1.42 MATD 
xXEBO05G 
MDOS 03.00 
=COPY FILE «SF 3 DV» 4UD > D=L INK 

  
The transmission format weed bu the DUMP command 
is the same as deseribed for the FNCH command anc 

is compatible with the EXORciser LOAD command. Figure 4-4 LINK Examele 

Before entering the DUMF command, the user must 

insure that the EXOReiser ais im the main EXtust 

control loor and that the RS-232 interface is 
seb—iir for 2400 BAUD oreration. If these 
conditions are mob metry EXORus is wnable to 

transfer data to the EXORciser. 

PILE is the name of the file to be transferred. SF 
is its suffix and DV is its losiical drive rumber. 

The Program LINK is used to rerform: the transfer 
or the EXORciser side of the Linky anc mist reside 
in a file called LINK. The erosram LINK is listec 

The Frocedure for the DUMP commarcd is exactlu the AR ARERMOTX =f 

game as the one deseribed for the FNCH command. 

DWL.D The DWL.D comma dowrtloads ar EXORciser 
memory-resident rrogram to the EXORset memors+ 

The transfer is made via RS-232 serial interface 

Cconmector JOB). As for the DUMF commands the 
EXORGiser mist be under EXbust corrtrol anc the 
RS-232 interface oreratings at 2400 BAUD. 

After erterinss the DWLD commands EXORbus sends 

automatically the FNCH command to the EXORciser. 
The EXORciser will then reauest the besinrins arc 
eridirist addressesy anced the header information 

throusih the EXORset diselay and kevhoard Cthe 
EXORset orerating as terminal). For detailed 
erocedure descrirtion refer to the corresroncdirns 

EXORciser User's Guide. 

Note that if the user makes an error causins the 

EXOReiser to abort the FNCH command and issue its 
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EXORset EXORci ser 

Ln pad ¥eP@ueeeseiee 5 1 foal id i i ees. 4.1.2 Two-Character Commariis 

1 FIA CAZI--~1 ro l-next data reawest=1 ro len> ICAL FIA | 
| (A side) | Letra [ia eh | (A side) | 
| CALIA--l vo l----data stroher---1 vo l---1CAZ | . . : 
1 #EDO0 1 { et ‘ey a 1 $E000 1 The two-character commands are activated by errterimns the 
| PAZ l-——1 op le--<Link reauest—e--=1o po l= 1 PAZ I arrrorriate two characters followed by a CR. Two-character 
1 | een hog | | commands fall into three srours 3 resister diselayw arid 
1 | Ir lr 1 1 chander breakroint controls and miscellaneous funetions.> 

! e | le l---TRAG | 
! | oe [s+-TFAS | 
| I Poe! lm =siiFA4 | 4.1.2.1 Resister Diselayw anc Chanse 

| ial ft l---iPas | a ii ia i lll 
| FAZIZ--I vt fev te PPAR ! . 
| FALIS-—l e@ | le lH 1FAL 1 These commands allow the wser to disrlay and chanse the 
1 FAOIS=—1 rol Lor lm T PAO 1 M6809 resister values that are used while execubins the 

| | ase | Frodram under test. There is one command that disrlays all] 

the resister values» while individwal commands are wsed to 
diselay and chanse each resister. In addition there is a 
command to select a memory location for disrelay alonmst with 
the microrrocessor resisters during breakroints or trace 

OF Erabilons « 

Note ¢ Line drivers/receivers are ortional 

Figure 4.95 Link Farallel Interface 

RR This command disrelays all tardet resisters as 
shown im Figure 4-6. 

xXDOS The XDOS command is used to ervoke the cisk 
oreratins sustems 

The mnemornios Ly Gy» Us Ys Xs DF» Ey Ay and C 

designate the location (rrosram) courrery hardware 

stack, roirmrber y user stack roirbersy Y index 
resister » X index resisters direct rade resister» 

BE gecumtlatorys A accumilators and condition code 

resisters resrectively. 

The cortrol is first transferred to the ciskhette 

controller which will initialize the drive 
electronios and then rroceed to reac the boothlock. 

into memory. Onee the hootbhlock is loaded» corrtrol 

is transferred to it. The hootblock will then 

attemet to load into memory the remainder of the 

resident orerating sustem. If mo error is detected 
(see the XDOS User's Guide for a deserietion of 

errer messages)» XDOS will disreleav a sign-on 

message and is ready for use. 

RA This command diselaye the tarset A accumulator 
value (nm. The value mays be left unchansdedt bw 
entering @ CRKy or modified by errterinst a maw value 
followed tu a CR. 

TMAF This commanc allows to switch from one set of 
address decoding ratberm to the other aim the 

system acicdress cecoding FROMS. 

The furnetion of these PROMS as well as the 

aveilable acidressing mars are desor i hed in 
Faradrarh 3.2.4 of this manual. Note that with the 
oristinal EXORset acidress decodins FROMs» the two 
memory Frases im whieh the EXORbusa monitor and its 

rerivherals reside ($6000 through $FFFF) are mot 
affected tu the TMAF command. 

RE This command cdisrelays the tarset EB accumilator 
value Com). The value max be left wunehansed by 

entering a CRy or modified by erberims & mew value 

followed tu a CR. 

RC This command cdigelays the berdet condition coce 

ister value (mm) .« The value may he left 

hansed bu entering a CRy or modified abe) 

earnterins & new value followed bu a CR. 

  

XCOM The XCOM command switches the EXORset in the 

a i ie nid EY RD This command Gisrlays the tarset D resister (Are 

aocumiolator rain) value Conmm). The value may he 

left unehansed byw ernterins a CRy or modified by 
entering @ mew value followed nu a CR. 
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chanses of one user defined memory locations and to cisable i md diselays the target location counter 
Re ih Sealand the track chanse funetiorn. value (nnmnd. The value may be left unchansed by 

entering a CRy or modified by entering a mew value 

followed by a CR. EV This command allows all existing breakroints to he 

extended to the WRITE condition. This means that @ 

diven breakroint is active whens anc only whery 

the MC6809 writes data at the corresroncirns 

address. This is the case during execution of 

instructions such as a STA nmnnmnmy where monn is 3 

breakroint address. 

RF This command disrlays the target direct rase 

resister value (nnd. The value may be left 
uinehansed by entering a CRy or modified by 

entering: a new value followed by a CR. 

On errterings the EY commancs EXORbus will cdisrlay 

"Y/N ?" and wait for a weer inewt. If a ¥ is 
entered the extended breakeoint Funetior is 

enabled. If @ N is entered, it is disabled. 

RS This command cdisrlays the tardet hardware stack. 

rointer value (nnnm). The value may be left 

unchanged byw entering a CR» or modified tow 

entering a mew value followed bu a CR. 

Te This commas enables the track. 

chanse-of-memorys—Location funetion and to srecity 

the acidress on which it should orerate. 

RU This conmand disrlays the tardet user stack 
rointer value (nonmm>. The value max be left 

uinehansed by enterins a CKy or modified by 
i .! a iy CR. 

enter Ling 2 ney Malye Tat lowe el After the user has entered the TC commarcty 

EXORDuwst will diselay the last memory address that 

had heen entered in a erevious TC command (0000 if 

TC is callect for the first time). If the cdisrlayed 
anidress is corrects the user erters a CRy 

otherwise it can be modified by enterinss a mew 

value followed bu a CR. 

RX This command cdiselays the tarset X index resister 
value (nnmm>. The value may be left unehansed ts 

entering a CR» or modified by erterinss &@ new value 
followed bu a CR. 

Durims execution of the target rrograms whenever 

the MC6809 references the selected memory location 

AND modifies its corternts» EXORbus will ciselay ¢ 

RY This command disrlays the tarset Y index resister 

value (rinnm>. The value may be left unehansed by 
entering a CR» or modified by entering: @ mew value 

followed by a CR. CELL nomm JUST CHANGED TO. mm 

where nor: is the selected memory address anc mm 

is the new contents. The come-lete microrrocessor 

gtatuss after execution of the instruction that 

modified the selected memory Locations will be 

diselaved on the mext line. Execution of the 
tarset rrogram will he storred and a rromet issued 
to allow the user to errter commands. 

SM This command allows the user to select a sinsle 

memors location for disrlay alons with the MPU 

resisters during a breakroint or trace oreration,. 

After the user has entered the SM commands EXORtu 

diselavs the acdress of the memory location beinst 

currently selected for disrlay. The default value 

is 0000. When the address is set to 0000¥ mo 

memory Location is selected. The memory location 

0000 can therefore never be selected for disrlau. 

The user may keer the address  wnoeharnsted ios 

entering a CRy or enter a mew address followed hy 

a CR. An examele of SM command wtilisation is 
shown aim Fisure 4-6. 

Aas lon as the track chanse-of-memory-Location 

funetion is enabled: eventual breakeroints are 

cigseblecd. 

During @ trace seawence (he it a trace norm 

instructions or a trace to end address)» the track. 

chanse-of-memorys-Location is disabled, 

DT The DT commarid disables the track. 
change-of-memors~Location  furiertior. Breaskerodrbs 

that had eventually heer set rior to the TC 

commands are enabled agains Note that aif the TC 

command hac heen enabled at the same address than 

er exist iris breakroirret» the COKTrESsrord di rss 

breakeoink will be ramoved tu the DT command as it 

Sety remove and ciselay breakroints, are functions that 

are rerformed bs sinsle-character commands (see rarasrarh 

441.63). The two-character commands allow the user to externcd 

existing breakroints to the WRITE conditions to track the 
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would be removed bu selecting a new acidress byw a 

another TC command. 

441.2.3 Miscellaneous Commands 

These commands select disrlay sreed»y move a memory block. 
within the EXORset memory, insert ASCIT character  strinss 
into memory. 

SP This command diselays the current delay value used 
for disrlayving characters on system CRT. The value 

may be left wnehansec bw ernterinss a CR» or 

modified tu entering a new value followed bu a OR. 

The delay value is initialized at sustem turn-on 

to 0000 Cmax im speed)» which corresreonds 
arrroximatels to 600 characters/second. A value 

of» for exampley 300 will slow down the disrelayu to 

about 120 characters/second. 

MY This command moves the content of the srecified 
memory block to the srecified destination. 

After the user has entered the MV commands EXORbus 

reavests bhesinnins and engines addresses Bs 
described for the PRNT command. Onee the besinmins 
and erdirist addresses have beer entered 

syocesstullyy EXORbus willl reauest the destination 
address bu disrlayins DEST mommy where mrmm is the 

last destination address entered (initialized to 
0000 at system turn-on). The value mas he left 
yinchansed bw emterinsa a CRe or modified ty 

entering @ mew value followed bye a@ CR. The 

destination address cannot be in the 
heginnins-endins address rane. If this showld he 
the casey EXORDus reavests new hestinninsy endcdiristy 
and destination addresses. 

If an overlarrinsg move has to he rerformeds the 
user should eroceed im two sters $ first move the 

mamors block to some safe areay and theny move 

this area to the final destination. This rrocecure 

is mandatory to rrevernt data of beings overwritten 
by the move before bheins moved. 

As data is beins movedy EXORbusa checks that memory 
changes correctly. If arn attemet is made to move 
data to a nom-RAM or defective RAM areay EX0Rbus 
will diselay "NO CHNG" arw abort the command. 

Is This command allows ASCII character strings to be 
inserted directly from the system keyhoard to the 

srecified memory area. 

CHARTER 4 EXORbuss MONTTOR 

After enterins the IS commancy EXOR Dus will 
request the besinnina address at which the strimst 
should be inserted. The disrlayed address can he 
left unchansed by entering a CR» or modified by 

entering @ new acidress followed bu a CR. 

All characters followings the CR will be inserted 
in contiguous memory locations starting at the 

srecified bedinnina address, until 8 Comtrol-D 
CEOT) is entered. The EOT character (04) is the 
last one to he inserted. As every character is 
inserted into memory: EXORbus checks if memory 

chanses correctly. If a memory location does not 
chanse Frroreriws EXORbust will diselay "NO CHNG" 

and abort the command. 

The ASCIT character strings that has heer inserted 
using the IS commands beings terminated bu EQT» is 
ready to be disrlayed byw the XFDATA or XFDATI 

subroutines (see raradrarh 4.3). 

4.1.3 Sinsle-Character Commands 
  

The sinsle-character commands control dehus functions. 

These commands are always rreceded bu a semicolom (7) or ~@ 
dollar sign ($). Sinsle-character commands fall into various 
drowres $ erodram execution controls erogram executiory memory 

searchy and miscellaneous functions. 

4.1.3.1 Program Execution Control 

  

These commands control the execution of the tarset 

Frogram. They allow the weer to sety disrlayy and remove 

breakrointss enable or disable the Trace to Endins accdress 
MOE » 

Set a hreakeoint 
  

FORMAT 3 addr #V 

This conmand rermits the user to srecifu 2 

breakeoint. A maximum of 4096 breakeoints can he 

entered. ALL breakroints mst reside in the same 

4K memory rade. 

The hardware breakroints concert of the 

EXORsetys allows breakeoints to be set im RAM or 

ROM and oon ar bebe of an instruction Ceven or 3 

heamors Location referenced ty an instruction « 

During execution of the target Frosramys the 

CHAFTER 4 
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breakroints are activated. When a breakroint is 

encounteredy execution of the Frogram is halted to 

permit visual checks or other eerformance analusis 

of the Frocessor 'S rFrosram resisters. The 

breakroint seavence is ¢ 

first byte of arn instruction Frreceded bu an 

instruction that uses the look-shead feature of 
the MC46809 (like most single byte instructions)» 
control will be returned to EXORbue before 
execution of the instruction on which the 
breakroint is set. The disrlayed location counter 
value should be checked to determine where user's 

rs Gis ) akeoirit rc The user designates the breakroirt Frodram execution has beer storred. 

locations weins the addrsV¥ command. Since 

the bhreakroints use interrurts (NMI), thes 
showld only be arelied in rortions of the 

tardet rrogram where the stack rointer is 

rointins to a valid stack area. Showld a 

breakroint he encountered with the stack 
rointer (SF) rointins to a mnon-valid areay 
EXORbust will diselay the "BAD SF" messase. 

Disrlay the breakroint addresses 
  

FORMAT ¢ 3V or $V 

This command disrlaus the sddresses at which 

breakroints are set. If no breakroints have been 

set (or if they have been removed)», EXORbus will 
disrlay "NO BKFT". 

= The user initiates the tarset Frosram 

execution through the use of the Frrosram 

axecution commands (Gs addriG» tPF» or 
romrgF. Note that breakroints are not 
enabled during trace orerations. 

Remove a srecified breakroint 
  ~ When @ breakroint is encountereds 

control is returned to EXORMus amd the 
eroressor resisters as well as the ortional 

memors location selected by the SM command 
are displayed as shown in Fisiire 4-6. 

FORMAT $ addr 3 U 

This command removes the hreakroint at 
address addr. If no breakroint is set at the 
srecified acdressy EXORbust diselays "NO BKFT". 

+100/00 84%332E7» 20x40 20710250 FA 
0107 00 FA 

-SM 0000 200 

Remove all breakroints 
  

+1023V 
RR FORMAT 3 3U 
L-0000 S-E6FF U-0000 Y-0000 X-0000 DF-00 E-00 A~00 C~DO 
.10076 ; This command removes a11 the breakroirnts. It 

L-0105 S-E6FF U-0000 Y-0000 X-0000 DF-00 B-00 A~33 C-DO M~33 no breakroirnt is set» EXORbus disrlays "NO BKFT" 
o25F 

BKET" 

L-0105 S-E6FF U-0000 Y~0000 X-0000 DF-00 E-00 A-35 C-DO M-3% 

* 
Serecify and enable the trace~to-ending address 
  

Fisure 4-6 Ereakroint Examele FORMAT ¢ $T rom Caddr il CR 

This command enables the bvrace-to-endins 

address functions disrlays the current  eruinst 

address (nnn) and allows the user to chanste it. 

Once enabled » the trace-to-endinst address is 

initiated bu starting Program execution with the 

$F command. EXORbus will trace the target rrosramys 

instruction bye instructions  umtil the trace 

erogram counter ais eaual to the endings address. 

Thereforey the ending address showld be set on the 

first byte of an instruction. 

NOTE. 

~ When am ebort oceursy the bhreakroints are NOT 

removers » Durr a rist a restart SERQMEMOEy all 

breakroints are removed. 

~ Wher a breakeoint is encountereds the rrocessor 

normally returns corbrol to EXORtawtst after 
execution of the instruction on which a breakeoint 

is set. Howavery if a treakroint is set on the 

Durinms the tracey entering Control-W will 

cause the trace to rause urnrbil some other 

character is entered. Erterins Cortrol-xX will 
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abort the trace and return cortrol to EXORbus. 

Onee enabled, the trace-to-ending address 
remains active until it is disabled or an short or 
restart oceurs. 

The user showld ensure that the stack rointer 

is rointins to a valid stack area before any debust 
functions» such as breakroints or track chanse of 
memorss locations are encountered in the tarset 
FProsrame This can be accomrlished by srecifyins 

the stack rointer value using the RS command 
before the *G commands or by executing an LDS 
instruction at the besinnins of the tarset 
FTOSTSMs 

Sinee the trace oreration uses an NMI Cand 

the stack)» tracina should mot be used unless the 

stack Fointer is rointinst to a valid stack area. 

CWAL instructions cannot be traced hecaise 
the trace NMI would cause the CWAI to cortiruwe arict 

not wait for thei user Intearnuets Start the target rrosram at a srecified address 
  

Disable the trace-to-ending address FORMAT ¢ addriC 
  

This command starts the tarset rrogram at the 
srecified address. The rrocessor resisters will be 

loaded from the target resisters which contain the 
last valves obtained by EXORbus (durins the last 
breakroint or trace oreration). The values of the 

tarset resisters can be chansed using the resister 
chanse commands (see rarasrarh 4.1.2.1). Durins 

sustem turn-orny the tardet stack Frointer is 

initialized to E703» the target direct rase 

resister is cleared and the T and F masks im the 
tarset condition code resister are set. All other 
tardet resisters are cleared, 

FORMAT ¢ $T 

This command cdisebles the trace-to-encdins 

address funetion. 

4.1.3.2 Program Execution 

These commands rermit the user to execute the tarset 

Programs The various program execution commands rarmit 

startins the target erosram throush the restart vector or at 

a srecified address» Froceedins!| with rrogram executions aru 

tracing one or more instructions. 

The user should ensure that the stack rointer 
is Pointing to a valid stack area hefore anyw dehus 

funetionss such as breakroints or track chanse of 
memors Locations are encountered in the tarset 
erogram. This can be accomplished bu srecifying 

the stack Frointer value weins the RS command 
before enter ins the addrsG commands ar try 
executing an LDS instruction at the hesinnina of 

the target rrogram. 

Start the tardet rrogram throush the restart vector 
  

FORMAT ¢ 3G 

The addrsG command cannot he used to initiate 
@ trace-to-ending  acdress funetiorn. Og the 
trace-to-ending address is enabled when this 

command is ertered» EXORDudt will cdiselaw WHAT ?» 
sound the belly and issue ariother rromet. 

This command starts the tardet rrosram 
through the user restart vector. The restart 
vector is obtained from the user's tor of memory 

srecified at addresses $E72ZE anc $E72F (see the 
star toe Frocedures section.) Thereforey wher 

wsins *G» the tor of memory address showld be set 
We B@Ferorriately otherwise EXORbus will diselay 
the "NO VECTORS" messade. 

This commard cannot be used to imitiate a PS 

trace to-endins address Funetions Tt the 

trace-to-ending address mode is-enabled wher the 
command is enbtereds EXORbus will diselay WHAT ? 
ysound the bell» and issue another rromrt. 

= Some EXORbusd rowbines make use of direct 
addressinst with @ direct frase resister value not 
eaval to 00. Aborting may cause the target direct 
rade resister to be set to the EXORbus value. 

Therefore ta the user Frosram uses direct 
addressinsy it is @ dood Fractice to check the 

tarset resister values before entering the addrsG 

commas 

The values of the target resisters are taken 
excert for the direct rae resister which is 

cleared and the IT and Fo masks in the condition 
eode resister which are set to emulate an 
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Proceed with target rrosram execution 
  

FORMAT $ Cvalue I3F 

This command resumes tardet Frosram execution 

using the tardet resister values. The value (if 
entered) srecifies the rumber of breakroint 
locations to be rassed before @ breakroint returns 
control to EXORbus. Figure 4-6 shows an exammele of 

3F commarwt wtilisation. 

A rass value will not be accerted if mo 

breakroint is set and EXORbus will diselayw "NO 
EKFT". If a rass value is entered and the track. 
change of memory location is activey EXORbus will 

display WHAT ?» sound the bells and issue another 
Fromrt + 

The value3jF command cannot he used to 

initiate a trace ~to-ending address function. Even 
if the trace-to-endins address is enabledy 

anterinst valuesP will not cause the tarsiet Ferosram 

to he traced. 

Howevery the fF command can be used to 

initiate 2a trace-to-endina address funetion if a 

rass value is not entered. 

EBreakroints Bre not active hr inst a 

trace-to-ending address funetion. 

Trace the next instruction 
  

FORMAT $ Cvalue tn 

This command traces the next instruction(s). 

Lf a value is entereds it srecifies the rumber of 
instructions to be traced. After each instruction 

is executeds the resisters (Cand ortional memors 

location) are disrlayed. 
If mltiele instructions are traced» erber ins 

Corbrol-W will cause the trace to storm until some 
other character is entered. Enterins Cormtrol-x 
will cause the trace to ahort. 

Since the trace function wees NMI» CWAT 

instructions should not be traced because CWAT 

instructions will not wait for the user interriurty 

but will continue due to the NMI. 

Because the trace NMI uses the stack» tracimnst 
should only be done in rortions of the tarset 

erosram where the stack rointer is rointins to a 

valid stack area. 
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44143.3 Memors Search 

These commands control the memory search function. 

Commands are included to establish the search address ranse 

and comearison mask and to initialize the memory search. 

Srecify search address ranse and comrarison mask. 
  

FORMAT ¢ sM or $M 

This command first reavests the search 

address ranse as deseribed in the FRNT command, 

Memory will he searched from the hesinnins address 

srecified throush the encdins address. 

After a valid address ranse is erterecy 

EXO0Rbust reawests the search comrarison mask im the 

followings manner ¢   
MASK=nninn Cvalued CR 

mn: =6is) 6 «6the hexadecimal rerresentation of the 

current mask. If the currerrt mask is correct» the 

user may enter a CR. Otherwiser a mew value 

followed by a CR can be ertered. 

The search command (values W) allowimns 
searches of single or double bytes: the searoh 

mask has to bey resrectivelys a simnsle or double 

bute 

The mask srecifies which hits are to he 

checked adainst the search value. For exameley #2 

mask of $FFFF would commare each bit (during 3 
double bute search)» while a mask of $01 would 
commeare only bit OO» the least significant bit 

(durins a single bute search). ALL bit rositions 
for which the search mask contains a 0 are don't 

Caress 

Search for single or double byte 
    

FORMAT 3% values W 

This command searches MaMOT st ever the 

srecified besinrings-endins acdress ranse for 8 

match with the value entered. The value  errberecty 

can be @ sinsle or double bute. Onlw those bit 

Fositions set to one im the last comrarison mask 

ertereds are compared durins the search. 

The same hesirimi rst ang enchins address 

Frarameters are used for the FRNT»y FNCHy DUMP» IS» 

ty and the M commancs. Thereforers if one of these 

commands is errvered after the M command but before 
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the W conmands the besinnins and endings addresses Enable/disable cory of outrut to the line rerinter 
srecified for the last such command entered will 
he used as the search ranmsde, 

  

FORMAT 3 Zoom Chyuted 
If the value entered for the #W command is a 

Sinsle bute and if the most significant half of 
the current mask is mot O» EXORbust will reavest a 
new mask to ensure that the user is willins to 

rerform a double bute search. If the weer does not 
modifs:s the mask» a dowhle bute search (where the 

least sidnificant bute of the search value is the 
value entered and the most sismificant bute is 0) 

will be rerformed. 

This command ciselays the status of the ZFLAG 

which controls the Line rrinter interface. When 
the mm value (CZFLAG) is Ov the line erirnter is not 
activated and data is only diselayed on the system 

CRT. The nmme0 status is a defaslt condition 
following a Fower-ur or restart. When the mm value 

is non-zero (1) the line erinter is activated amc 

the CRT outrut data is also sent to the line 

erinter. The printer outeut is mot raseds but 
continuous. To select outeut to the Line erirnter» 
@ "byte" value of 1 must be entered. 

If the current mask has a value of 0000 
(which means that all bits of the search value are 
don't cares)» EXORbust will reauest a new mask. 

User rrogram outeuty directed throush the 

various EXORbus subroutines» will also he directed 
to the line rerinter if the ZFLAG has a value of 1. 
Note that the ZFLAG is khert in location E729 and 

can he modified bu rrosram. 

When the memory search finds a matehy the 

address of the match is disrlayed. Errter irist 

Comtrol-W while the search is heins rerformedy 
causes the search command to wait until some other 
character is entered. Entering Conmtrol-X» causes 

the search to abort and control to he returned to 
the EXORbust command level. 

4.1.4 Memory Chanse 
  

4.1.3.4 Miscellaneous 
The Memory Chanse function rermits the user to examine 

and ohanse individual memory locations, and to calewlate 

offsets for relative addressins mode instructions. To invoke 

the Memors Chanse funetiony the weer enters 3% 
These commands allow the user to initialize memory with 

a srecific bit rattern and to control the line erinter 
OFeErakiorre 

addr 

After the user enters the slash» EXORbus cdiselaus a 

srace followed byw the contents of the srecified memory 

location in hexadecimal, and then another space. If the 
contents are to be chansedy the user enters a mew value in 

hexadecimals or an arostrorh (') followed by a sinsle 
character to insert an ASCII character. Nexts the user enters 
one of the following terminators to close the current memory 
location ¢ 

Initialize memory to @ srecific bit rattern 
  

FORMAT ¢ bytetT 

This command initializes rarcdom aceess memory 
to the srecified bute value. After the command is 
enteredys EXORbus reauests the bestinnmins and encinst 
addresses of the memory region to be initialized. 
The besinnins and endins addresses are errtered as 

deseribed im the FRNT command. 
Carriase Return ~This ends the Memory Chanse function arc 

returns cortrol to the EXORbus command 
level. EXORbus eromets the ser. 

After valid besinning anc endings addresses 

have heen erteredy the memory is initialized. The 
bute value entered is stored in each memory 

Locatiory Startins at the hesinnins address 
through the encdins accress. 

Line Feerd “This causes the next seavential memory 

location to be orened for memory chanse. 
Its address and contents are cdisrlayed 

an the next disrelay line. 

Srace “This causes the next seauential memory 

location to be orened for memory chanse. 

The cortents of the orened location is 

diselased on the same disrlay line. 

As each memory Location is initializerty 
EXORbus reads it back to ensure memory chanses 

eroreriu. Showld a memory Location mot  chansde 
correctiu, EXORbust ciselays "NO CHNG" aru aborts 

the 3% command. = : . 
Comma “This causes the next seavential memory 
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4.1.5.1 Disrelay Control Commands location to be orened for memory chanse. 

No diselay is rerformed. 

Ur Arrow -This causes the Frevious seauential 

memory location to he orened for memory 

change. Its address and cortents are 
disrlayed on the next disrelayw Line. 

The commands in this grow allow the user to switch the 

aleharumeric and srarhic disrlayus on and off» anc to chanse 

the disrlay format. 

Slash ~This causes the current memory location 

+ to be reorened for memory chanse. Its ESC $$ This command is used to enable the aleharumeric 
address and contents are disrlayed on cdisr law. The diselay format ard the 

aleharumeric diselay memory are not modified by 

this command. 
the next disrlaw line. 

Esc T This command disables the alreharumeric disrlay. 

The screen imate is mot lost and can he 

visualized usinss the ESC S commarics. 

If an attemret is made to change memory» but the memory 

does not chanste Frrorerly,s EXORbus will issue the "NO CHNG" 

messadey, sound the belly and rromrt the user. 

Howevery all orerations rerformed while the 

aleharnumer ic diselay is switched off will 

modify the disrelay memory affecting the imase 

obtained with the mext ESC S command. 

The Memory Change function can also be used to calaulate 
the reauired offset for relative addressing instructions with 

the addrs0 or addrslk commands. To calewlate a relative 

offsets first oren the memory location that is to comtain the 

offset or the first bute of the offset in the case of a Lore 
branch. (e.se the second bute of @ branch instruction.) Next 

the destination address is entered»y followed by a semicolon 

and the letter O for @-short branch offset» letter Lo for a 

lons branch offset. 

  
ESC ¥ This command is used to enable the srarhic 

diselay. If the disrelay format beings currently 

selected is 80 characters/liner the ESC Y will 

switch awtomatically to 40 characters/line anc 

erase the aleharnumeric cdisrlay. 

The Memory Chanse function will incicate that the 

destination address is ont of ranse by diselayine “OUT OF 

RANGE". If the destination address is in ranster the correct 

offset will be displayed. Im both cases» the address and 

contents of the current location will be recdisrelased om the 
next cdiselay lines rermitting the wser to easily modify it or 
reauest another offset caleulation. 

Memory locations $4000 throush $7FFF are used 

as drarhic diselas maemorue 

ESC Z This command is used to disable the srarhic 

dise law. 

ESC F This command switches the diselay format. The 

two available disrlay formats are 3 80 

characters/22 Lines anc 40 characters/1é lines. 

4.1.5 Control Commands 
  The sgrarhic diselay is orerational only in the 

40) character/line format. Therefore s wher 

switchins from 40 to 80 character formats the 
grarhic disrelay is disabled. In additions the 

ESC F command erases the alrehanumeric cise lay 

and disrelays the header information. 

This rarasrarh describes the various cortrol commancds 

that can be entered from the sustem Leyhoard. ALL coartrol 

commands are escare seavences and reanwire two keystrokes. The 

format for an escare seauencey is the escare coce (ESC kew) 

followed by 32 valid escare character. The valid escare 

characters are Listed im Table 4-1. 
4.1.5.2 Sereen control and curser movemerrt commands 

The reawired escare seauences can also be stenerated bu a 

user Frogram instead of beings entered om the keshoard. The 

escare code ($1E) followed by the selected escare character 
gan be sent to EXORbust vie the XOUTCHy XFDATA anc XFDATI 
subroutines described im raragrarh 4.3. 

The commands im this srowe allow the whole or rortions 

of the alehanumeric diselay to be erased and the cursor to he 

moved im arse cdirectiore 

  

The various control commands fall ito three groups ¢ 

ESC H This command moves the alreharnumeric cdisrlay 

cursor one elace to the left Chack srace). 
~ Diselay corrtrol 

~ Screen control and cursor movements 

~ Miscellaneous 
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ESC N This conmancd moves the cursor to the next i 

disrelay location (to the right). 

memory»: and must have told EXORbus where his command table 
e resides. The user command table format must be as follows ¢ 

eeu lei echt ee apm appl bad il gi Examele t CTBEG EQU x Command table besinnins 
aetna hee FCC /CMD1/ Fou t t : are 

Esc V This command moves the cursor down ome Line. FDE: CMDLE ee ale cet 

= . FCC /CMD2/ Four character command 
Est Lt This command moves the cursor home (to the FDE CMD2E Enitru address of command 

first rosition in the first diselay line). * . ° 

ESC K This command kills ea line from the current : i P 
cursor rositions Sele P 

FCC /CMDN/Z Four character commarid 
FDE CMDNE Entry address of command 

CTBEND EQU x Command table end 

ESC C This command clears the disrelay from the 

current cursor rosition,. 

ESC. & This command erases the whole disrlay and moves 

the cursor home. Once the user's conmand table is stored im memorsy 

EXORbust must be informed of its location by havins the 
besinnins address of the table (the value of CTBEG in the 
above examele) rut at locations $£730 and $E731% while the 
ending address of the table (the value of CTEBEND im the ahove 
examele) is Put at locations E732 and $£733. In both of 
these casesr the addresses are loaded into memory in the 
order of most sisnificant bute first followed bu the least 
significant bute. 

4.1.5.3 Miscellaneous Commands 

The commands in this grouwre allow thé user to switch back 

to the stand-alone mode of orerationy sound the sustem bell 

and to invert the disrlay backsrourid. If the command table and commands are loaded from a 
tarer the tare may contain am object code that will rrorerly 
initialize these locations. This obJect code may be senerated 
hu the ORG and FDE statments in the source rrodram. For the 

above examrley the source code reanired to senerate the 

rrorer object code to initialize these locations would be $ 

Esc 0 This command sllows to return from the terminal 

node of oFreration to the stand-alone (local) 

mode of oreratiorn. 

Note that if 2 valid escare seavence is 
received from the serial linky ait will he 

executed by EXORbus. This means that the 

EXORset can be switched from on-line to local 

mode of oreration by the attached rerirheral 

Ci.@ am EXORciser). 

Examele ¢ ORG $E730 
FOE CTBEG»CTBEND 

Note that an ORG statment or END statmerrt would he 
reauired after the two source lines shown ahover so that the 

object code would not be rroduced at locations $E734 ard 
bexyorid. - 

ESC G This command sounds the sustem bell. 

ESC EB This command is weed to invert the disrelay 

backsround. All visual characters disrlaved 

after the ESC & command has been enteredy will 
be disrlaved with inverted bhacksround  wrrtil 

anather ESC E command is entered, 

Fressing the ABORT button will not modify locations 
$E730 throusih $E733. Howeverys Fressimns the RESTART button 

will cause these locations to be restored to the EXORbiu0s 
values. These locations will also be restored to the EXORbus 
values when rower is first arrlied. Thus following a 
RESTART, the user must restore the besinnins and encdirs 
addresses of his commard table (if reawired) in memory 

locations $E730 throush $£733. If the user does mot wish to 
add conmands»s mo oreration is needed. 

   

4.2 ADDING EXORbust COMMANDS 

On entry to the user commandy the stack Fointer will be 
Pointing at $E7F9 ¢ the X resister will contain the startins 

address of the user command rowtines the other resisters are 

Linde imect. 

The user hes the abilitey to add as mans four character 

commands as desired. The only limitins factor is memory size. 
In order to imelemernt this featurey the user must have a 
table of his commands anc the actual commands stored im 
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4.3 EXORbus SUBROUTINES AND ENTRY POINTS 

This Faradrarh lists arid deseribes the various 

subroutines and entre roints im EXORbust that are available to 

the user. Any user rrodram running im the EXORset memory maw 

eall the described rowtines or entry roints. 

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

The first set of routines as well as their entry 

addresses are compatible with EXbus 1 and 2. Excert as stated 

im the descriptions all of these are subroutines, end with 

an RTS» and showld onlw be called bu ESR» LESRy»y or JSR 
instructions. Control will be returned to the instruction 

after the calling ESRy LESR or JSRy rrovided the stack. 
Fointer and stack memory area are correctly imelemented,. 

Some rowlines that involve inewt from the keyboard Cor 

audio tare) will wait Cin a loor) until the character(s) 

isCare) inet before returning to the calling erosram. Unless 
indicated otherwise, rowtines that outeut to the diselayw are 
affected by the SF command and ty the *Z command. That is» 

Outrut through these routines will be slowed down if SF has 

not the default value (0000) and will be sent to the line 
Printers as well as the disrlayys if the Z ortion is or. The 
SF value is held in memory locations $£736 and $6737» and can 
he modified by the user Frogram. The same conment is valid 

for the ZFLAG at location $E729. 

Table 4-2 EXORbust Routines 

  
ENTRY ADDR | NAME | FUNCTION | FAGE 

| i | 
F000 | FWRUF | ENTER EXORbiutct FROM RESTART P0429 
F003 | XBEGEN | INPUT BEG & END ADDRESSES | 04-29 
F006 | XCECDH | CONVERT HEX TO ECD (0442>- 
F009 | XCHEXL | CONVERT MS ECD TO HEX (ASCIT)~1 04-30 
Fooc I’ XCHEXR | CONVERT LS BCD TO HEX (ASCIT) | 04-30 
FOOF | XINADD | INFUT HEX ADDR INDIRECT (xX) | 04-30 
FOLZ | XINCH 1 INFUT ONE CHARACTER fe | 04-30 
FOLS | XINCHN =! INPUT ONE CHARACTER ) “ "> | 04-31 
Fos | XOUTCH | OQUTFUT ONE. CHARACTER | 04-31 
FOLE | XOUTZH | DISPLAY 2 HEX CHAR (xX) 1 04-31 
FOLE | XOUT4H | DISPLAY 4 HEX CHAR (xX) | 04-31 
FOZ) | XPCRLF | DISFLAY CRyLF | 04-32 
F024 | XFDATA | DISFLAY CReLFyDATA STRING | 04-32 
F027 | XPDATL | DISFLAY DATA STRING . | 04-32 
FO2A | XFSFAC 1 DISPLAY SFACE 1 04-33 

! | ' 
FO2D | XOREBUG | EXORbus ENTRY FOINT 1 04-33 
F030 | XLDA | CROSS MAF L.OAD | 04-33 
F033 | XSTA | CROSS MAF STORE | 04-33 
F036 | XTOGL. | MAF SWITCHING | 04-34 
F039 | ZAPEKF | REMOVE BREAKFOINTS | 04-34, 
FO3c | GAVREC | WRITE RECORD (AUDIO TAPE) 04-34 
FO3F | GETREC | GET RECORD (AUDTO TAFE) 1 04-35 

CHARTER 4 
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F042 | PRINT | QUTPUT 1 CHAR TO LINE FRINTER | 04-35 

Fors | CHHGu | CHECK 40R BREAK 

Name? 

* Funetior 

Call’ 

Ourtrark & 

Name? 

Funetior 

Calls 

Onrtbrart § 

Name’ 

Frnetior 

Calle 

Trent ¢ 

Outer $ 

EXORset 

FWRUF - Fower-ur and restart entry 

Configure EXORbus anc its rerieherals from a restart or 
Power-ue comditions 

UMP PWRUF 

EXORbus rarameters are initialized salons with the EXORbust 
rerieheral devices. The EXORbuws start-ur messase is 

diselayed. Note that cortrol is not returned to the 

callins! frosramy but is siven to the EXORbus command 

inrartk routines 

XEEGEN ~Inewt start and end addresses 

Reavests ineut of besinnins and endinss addresses as 

defined in the FRNT command. Verifies thet inruts are 

hexadecimal characters. Verifies that the entered encdins 
address is larser than the hestinnins address. 

JSR XBEGEN or (ESR or LESR) 

BEGA ($E71LE/$E71C) 16 Bit Besinnins address 
ENDA ($E71D/$E71E) 16 Bit Endins address 

a L'@ 
Ay Ey and XK resisters are modifier. 

x * * x « 

_XCECDH = Convert arm hexadecimal character to a binars 

PMLAMBET + 

Verifies that the inewt is a hexadecimal distit character. 
Corverts the character in Ace A to a 4-bit binary ruimber 

with high order 4 bits eauwal to zero. Sets N (nesative) 

condition code for non-hexadecimal characters. 

JSK XCECDH 

Character to convert must be im Ace A 

tf hexadecimal character ineite Ace A contains the 4-bit 
binary: rumber rerreservted bu the aimeuwt character amd the 

N condition code is cleared. If non-hexadecimal character 

ineuty Ace A contains the character inewt and the N 

comdition code is set. The Ey» X and Y resisters are 
FPSO VEC « 
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Nome t XCHEXL, = Convert birwnrw value to ble recwikneds 

Funetion! Converts the most sisnificant 4 bits of Ace A to om ABOTT Cotas JSR XSONGH 
coded hexadecimal digit character. : 

Lrieart t There if a “no eeho" flast NECHO at acdress $8714. It mast 
Calls JSR XCHEXL be set nornesera before each call to XINCH for each 

character that ig mot to he echoed to the disrlayw Cand 
Trieart 3 Ace A contains the byte to be corverted line rrinter if the Z orion is om). 

Outeut ¢ An ASCII coded hexadecimal distit character im ACC A, The Ouebeaet $ Ace A cortains the 8-bit inert character as received from 
Bs X and Y resisters are rreserved. the sustem keyboard. XINCH clears NECHO aif it was 

non-zero. The Ey xX and Y restisters are rreserved. 
ao eee ae 

KX Ke KE He ow 

Name’ XCHEXR ~ Corvert least significant binary value to Hex. | 
i Name t XINCHN - Same as XINCH 

Funetions Convert the least sismificant 4 bits of Ace A to am ASCIT y 
coded hexadecimal cisit character. : ; Ko Ke Bia 

|! 
Call: JSR XCHEXR Fa | 

Triveart3 Ace 2 contains the bute to be converted : Name XOUTCH - Outewt character 

Outeart = An ASCII coded hexadecimal digit character im ACC A. The ' Purnction? Ouwtewt one character with reawired sreed fill. 
Ey X and Y resisters sre rreserved. i 

ir Calls JSR XOUTCH 
KM MK Roly f 

Treat $ Aes A contains the character to outeut to the sustem 

] disrelau Cand to the line erinter if the Z ortion is orn). 

Name? XINADD ~— Inewt ar hexadecimal address. { Ourbrark $ Ace A contains character outeut., The EB» X and Y resisters 
rc are unehansed. 

Funetions Convert ur to 4 input hexadecimal characters to @ 16-bit {| 

binary rmumber + i x «K K K XK 

Call? JSR XINADD | J 

Trirart 3 X irdex resister contains address where to store the . i Naymea ¢ XOUTZH - Outewh two hexadecimal characters and a srace 
result } 

i Function? Converts the conterrts of an B8-bit binary bute to two 
Ourbrart $ Most sisnificant 8 bits of resultant 1lé-bit address will a hexadecimal charcetrs and ouwkeut them followed bu a srace 

be stored into the memory location rointed at bu the Xx | oharacter to the sustem cdisrlay 
index resister. The least sisnificant bits will be stored Mh 

into the next higher memory location. Ace A will cantain ie Calis JSR XOUTZH 
the last character ineut.Ace EB will cortain the rumber of " 
inewt characters. X and Y index resisters are wnehansed. | Trvent t X index resister contains the address of the bute to be 

The subrowtine returns to the calling Program when an } ! converted and oubreut. 

invalid charactery or the fifth hexadecimal disit is ii 
entered. “ Ohorbrart 3 Ace A carntains the last character outeut. The xX index 

l resister is incremented bu one. The EB and Y resisters are 
MM NEL Ot i) FPESET VE + 

5 x x OK ox 
7. | 

Name? XINCH = Ineut one character 1 | 
“ye 

Funetions Wait for and accert ineut of one character from the Name? XOUT4H - Ourteut 4 hexadecimal characters and a sraces 
system keyboard and echo character to the disrlay if 

EXORset USER'S GUIDE ‘ Fage 04-30 EXORset USER'S GUIDE Fase 04-31 

   



EXORbust MONTTOR 

Funetion’ 

Calls 

Trieart$ 

Ourbrart 3 

Name? 

Funetion’ 

Calls 

Ourbrark $ 

Name? 

Funetiorns 

Calis 

Trigart ¢ 

Ouertenrk $ 

Name’ 

Furnetiors 

Calls 

Treats 

Ourteart ¢ 

EXORset USER'S GUIDE 

Convert the contents of two consecutive 8-hit binary 

butes to four hexadecimal characters amd outer them 

followed by a srace character to the sustem disrlau. 

JSR XOUT4H 

X index resister contains address of the first bute to be 

converted and onrtriut. 

last character outreut. The X index Acc A contains the 
Other resisters are resister is ineremented bu twoe 

Preserved. 

XFCRLE - Diselay CR/LF 

Outewt a carriase return and a line feed to the sustem 

giselay with reawired sreecd fill. 

JSR XPCRLF 

Ace A is modified. Other restisters ere rreservedt. 

x *K K K K 

XFDATA —- Diselay CR/LF/Data strimst 

Outeut a carriage returns @ line feed, and the user 

srecified string of characters to the sustem disrlay 

JSR XPDATA 

X index resister will contain the starting address of 

user data string to outrut. Outeut strains must be 

terminated by an EOT (04) character. 
Cn@oe TXT 

X index resister will 

character. Ace A will contain the EOT 

resisters are rreserved. 

contain the address of the EOT 

character. Other 

Kx «K WK K MK 

XFDATI ~ Diselay Data strins 

Outeut @ user srecified string of characters. 

JSR XFDATI 

X index resister cortains the startins address of the 

user data string to outeut. The outeut strains is 

terminated bu an EOT (04) character. 

X index resister will contain the address of the EOT 

Faste 

CHAFTER 4 

04-32 

EXORDust MONITOR 

Name $ 

Funetiorns 

Calls 

Ourtrrt $ 

Name ¢ 

Furietiorss 

Calls 

Ourtrert $ 

Name’ 

Funetiors 

Calls 

Lrirenrt 3 

Ourteart $ 

Caution 

Name? 

Prretiors 

Calle 

Drveaurt 3 

EXORset, 

character Ace A will contain the EOT 
resisters are rreserved. 

character. Other 

x «K K K K 

XFSFAC - Diselay srace 

Outeut a seace character to the system disrlay. 

JSR XFSFAC 

Oc 111 contain A A w Cor in the srace character. Other resisters 

XOREUG ~ Reenter EXORbnus 

Entry roint for user rrograms to re-enter EXORbuwst. 

JMF XOREUG 

Control is not returned to the calling Frosrame 

% Ke me Re 

XLDA ~ Cross mar load 

Loads the A accumulator with the data rointed at by the XxX 
index resister. i ie er. The data is fetched from the other Meamor ts 

JSR XLDA 

X index resister is the data rointer 

A accumulator 
Freservert. 

. 

The system stack mist be common to both mars. 

holds data. All other resisters are 

x K K K K 

XSTA ~ Cross mar store 

= 
Stores the cornterrt of the A accumulator in the location 
rointed at byw the X index resi i i i 
Bee i et ae ister. The destination is in 

JSR XSTA 

A accumulator holds data to be stored 

USER'S GUIDE p 
"ase 
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X index resister is the data rointer Callt USK CETREC 

Cautions The sustem stack mist be common to both mars. Ourbrart $ The data in the record is loaded at the srecified address g 3 2 cf SS 
eS st an sane (see LOAD command for detailed deserirtion) 

Ay By anc X resisters are modified. 

Name? XTOGL. - Memory mar switehins od es 

Function? Switches from one memory mar to the other. 
ae ed Name ¢ PRINT ~ Frick one character on the line rrinter 

eae SD ee ee ae ec eee aa Fuinert bors Sai the character held in A accumulator to the Line 

KX 8 KP we Calis JSR PRINT 

Drveaat$ A accumulator helds the character to be printed. 

Hames ZAFEKF ~ Remove breakroints Ouirtenrt All resisters exert Condition Code resister are 
Freserved. 

Funetion? Clears the breakroirnt KAM and disables breakroirts. 

Tf the printer is rot selected or out of rarer» then the 
Os JSR ZAFBKF " es Calli {| Carrs bit in the Condition Code resister is set orn 

Ourtrart 3 Ay Ey X» and Y resisters are modified. Pohuerts 

x ey we ROR 

Name $ SAVREC - Punch record 

Funetions  Sencds one record to the audio tare in the ASCIT 

hexadecimal format shown in Fisure 4.62. The record is 
rreceded by Z NULLS anc is terminated by the rumber of 
NULLS srecified im location NULFAD ($E72D). 

Calls JSR SAVREC 

Trieart ¢ Location CASSET (E720) must be different than 0 | Craneh 

or) « 
Location TEMFA ($E710) must he 0 to indicate outrut to 
the audio tare. 
E accumulator holds the record tyre (ASCII Ovi»? or wiser 

defined cacde). 
Location BCONT ($E74E) cortains the bute court. 
Locations BUF and BUF +1 (SE74C¥$E74D) cortain the address 

of the data to be runched. 

OQuetbet > Ay By anc X restisters are modified 

K -“”e Ww K K 

Names GETREC - Get record 

Funetion? Loads one record from the audio tare. 
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CHAPTER & 

THEORY OF OFERATION 

Sei INTRODUCTION 

This charter deseribes the oreration of the EXORset Main Controller Board and Mini-Florry Disk Controller Board. Simelified block diasram is Fresented in Fisiire S-1. 
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5eZ MAIN CONTROLLER BOARD 

cane ee ee fee eek eet eee ere eee See ent feeds eek ee Sere Seek Reet Senet eet eee eek eee Peek See Beek feet Bee Seek eek eee Boek droog 

  

  

  

  

            

  

  

    

  

   

timind cirewitrys Frovides the dot and CRTC clocks» the Row 
Address Strabe (RAS) and the Column Address Strabe (CAS) for 
the dynamic RAM» the latch enables» as well as the data bus 
buffers control cignsls used toa multiple the RAN access: 
MF UDR ane CRTCDR, 

‘RE Bleu sunsentiontbomecmen Gra tasaaiasmn cnsseonnnn bl lll S.2.1 Sustem RESET ; MAIN CONTROLER BOARD SyYETEN FI 

! TIMING I 1 

{ Venesmimnatermnen nen bf An MCI4SS (U1) timins! devicer prerated as a monostable | EXORbus eee ore © sn marnennnnn @ Penanmninennnnenemnen @ mitivibratar (ane-shot) funetians as a restart circuit thet } User Euffers | | ! i i} SYSTEM tt generates a low-level RESET signal (aprroximatels So0 ms |i Pee an Sener | ! [knee ) CONTROL | | duration) after rower is initially arrlied to the system. A Et) De ta & I ! ! Vcr eiecareen nen tod valid’ RESET sisingl (one whose duration is > 8 MPU clock | 12BK E/ROMI 21S >1 PIA | © me meee pate mete | Feriods) causes the NFU to besin to execute an initialization Te Ween. eae eet | 1 | | | DEBUG | | routine. The RESET signal clears 311 resisters in the FTAs to re . . * | ! [em ICIRCULTRY I 1 lostic zero (low) so that the PIAs may be confisuired durin { | PRINTER } I i | Ws csipsaucutannsaerb Democaemeternsseeeei tC unl sustem initialization. The RESET signal pre-sets the PTM ea LINTERFACE | -----> 1 | | Oasis . die cameipensneseren ene latches end counters to their maximum count values» disables § penseat napeainans H I t | I i ( UF Te § th the counter clocks, clears the status resister interriurt I wersrcreusacauues PPI bxlernree [eet | MUX [eee B2K RAM LI flags» and sets the cortrol resister internal reset bit which i ICASSETTE | | ' | bees I Viccemsesctesrsstsatescesae ' oo holds a@11 timers in their pre-set state. The RESET signal also s-> INTERFACE | <---> | ' ! A | restarts the MC3870 Keyhoerd Encoder Microprocessor. Ir EA ! | | ! | | additions @ debounced RESET switch erovides a system reset (fl gee peeves © an eenneentmne # ! Pam | are & Fan meemeenene meenerenn @ function. A serarate rower reset signal (FWRRES) is senerated i IKEYBOARD | 1 ! ! cay ! ) DISPLAY | 1 only when Power is first aprlied to the sustem. This signal is soeenl> LINTERFACE | ~------ aa | | | Jn LINTERFACE |--> [ not effected hy the RESET switch. FWRRES is used to Pre-get Py Wceiceet erent 1 | | I ' Vm nniemennnnin tI the uerer case / lower case flire-Flor (U104) and the cucles t 4 ieee | PIA [xine [lee CRTC | A ! ! counter Plirp-flar (U94). 
t IFUNC.KEYS! | 4 ! Ve enareoul I eccVisee J 

an > LINTERFACE | ------> | | 1 1 1 { | MOD I--> W 

| i ! t | Misacscisae resid [ipl Peers Va | 

| i] i | | 

i Bus cornmectars 1 ! i | 

UC se Pore) ome | ta Vian ¢ Cd ene a 62.2 System Timings 
f tf tt 14 | | 1 | Ua 

oor 4 Il 2] [elem | MUX Peet 2K RAM I I 

it ¢ to I ! Veseomnranen t V scene narernenn amine 1 One sinstle clock denerator senerates e@il sianals needed ane iit | 11 [ol ButfPers | Alehanum+dise lay! for the MFU»s nemor.es: I/O devicesy CRT controller and disrley ie) at !o4 Ii pscisasanai | Fea ! circuitry. The WPU clock is ssnehronmized with the CRT any 14 el 1 ! ! | | ! controller charecter clock. This eliaws the use af the same eee Pope Psede bbl Velmomente [term | RTM | Baud rate ! RAM bu the CRTC and the MPU in a inmultielexed mode without ree 1d to Vn l ! Vn meses —! Reai time clock | contention (see Fisure S-1). The advantage of this method is eo 4 i od tt ! | ! that the CRT disrelay refresh is completely transrarent to the tt ik 1 ! 3 | Cia wD ane @ 8 neem aemtete | MFU. Furthermorer dynamic RAM refresh is inhererrklye rerovided oy og FE {3 1 1 t ! RG~2320 to j simples bye the continwous reading of data by the CRTC, font t i til [lemma PACTA bie LINTERFACE | <--) 

Fo hast tt V4 Vana Pemenenenenimennnne || The MC4809 KFU on-chir oscillator is used as the master Vim. vee9jcey wie nce eian eee: AN cs 6 ans: F 8 ni Caine ieee 8 Riepe Oe re y clock for the system. A 4 MHz crustal is connected ‘to the : ! ween dda Ns sar wirneropamiea ah ! EXtal anc Xtel ineute of the MPU. The MC6d09 Eout Ci MHz) 1 | ! ! ates ! | FLOPPY 1 | : Outrot feeds @ rhase-lock loop circuitry which senerates a 16 H oe ea er ee WH= signel, the highest freauency of the timina  cheirie The ececussen! pp dott 

i Butfers | 
  

  

| 
1 

| 
3 1 

| FLOFRFY DISK CONTROLLER BOARD , 
0 ee Oe © re O ome © eee © cee © ee Diem Pine O uns Ore Ores Hn One® we Outs Hem Oct Onis Orne & am © ctee © woe © ome © wm Bem © ne O me Bre O cue Bete 

Fisure 3-1 EXORser Glock Diasram 
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internal devices. The INTADR' sisinal, senerated bu the address 
decoding careitrys instructs the data bus buffers to turn or 
wher a device located om the Main Cortroller Board is 
LeLected > 

Three 741.5244 devices (U77%» U90». UIB)I buffer the MFU 

address Liries. 

THEORY OF OFERATION CHAPTER THEORY OF OFERATION CHAPTER 5S 

seem tate tat nn mee MAF 1 MAP 2 
t | ! re * 

Eout 1 ! ! re 
t ! Wisraeesee sarees FFFF 1. ed dhe et FFFF 1 1 

eS 1. "SYSTEM © ut l SYSTEM 21 ! | 
fis ma Lee at | | 

CRTCDR ICRTC ACCESS | ! BDO D MW eccrcmenraemiccusunss ' Wasnt cen evtnseehessetnes low i EXORbus = | 
Pees sas an ant cr I Pencoicoese beoo 1. =] bisa at | | 
SLO eee PE ETE ee SR boO0 I. BK E/ROM _1 1. Shel ! ! 

I ! ! cado f. er | Aide ; so a | 1 1 
MPUDR | i MFU ACCESS | G000) hoamstan tl ie —~b t-Feoo bs eal 

janet) | ! Egoo | ! = Se herail ! | 
Bo00 | t |. 24K E/ROM_I | ! I 

- f i AgNO | I fd he | ! 
Lament To MLCROSECONE) mmm, ~ A000 | 14K RAM fi Was Saher t EXORbus = | 

Fsoo | (EXT) I Lome ey a | | | 
7000 | t bx Pa ee | t ! 
Boo | ! Fae at =f | | 
BOON teal O53 sig ocewrortte eotentel (2 OOO sl Sak atetoom 

Aa ! | H an | ! L/D H 
Fisure SZ Multirlexed Memory Access f | 1 1 | EFoo J | 

| ! 1 Ki od 1 FREE | 
1 16K RAM ! 1 16K (RAM | f BCU lowe ! 
! 1 | i | | q 

| t | i | t FLOPFY | 
| 

§.2.3 MPU and Gus Buffers 4000 | ; ; it } ; EB0d ; 

| | H f. oo | 1 
3 | I | al . 

The MFU date lines are bufferedy wcains a 74ILS640 device I f { : soaiypes ; 

CUBS). The resulting inverted date bus is available at the | 16K RAM ! 1 16K RAM 1 ! { & ! 
Exeansion Gus commectors for external boards. A second 741.5640 1 ! \ | 1 \ SCRATCH | 

device (U7) pravides the huffered true deta tus far all 1 \ I iy 4 t FAD RAM | 

| i} { | 4 | 1 

1 ! ! Hil ! ! TOD Henan piacere sinecinenin euy Eood 
, wel 

  

Figure S-3 EXORset Address Maer 

5.2.4 Address Mar and Address Decoder Circuats 
  

The EXORset Address Mar is shown in Fisture S-3. The werer 
BK acidress rensie is reserved for the system +   EXURGET USER S BULDE Paste 05-04 )  pxoRgET USER'S CUIDE Paste  0S~-05 ic, BS . 23 Stes ar Us    



THEORY OF OPERATION CHAPTER THEORY OF OPERATION CHAPTER 5 

Table 5-1 Address Decode FROM U2ZB Outruts 

The address decoder circuit consists of 3 Pre-ratterned 

  

  

PROMS ¢ 

1 x MCM 7620 ~- Sid x 4 - oFeN collector (U2Z8) “ IBS space wack RE < Fe VE R Ss CTs 
1» MOM 7640 ~ 512 x 8 - oper collector (U27) ue Dee tee Peele tae bee et 
1 x MCM 7640 ~ S1iZ «x B - oren collector (U2Z4) MAP =.aoeheseter Oe E81 F F800-FFFF UuBO 

ape tO th 1FO~1F7 FOQ0-F7FF U31 
= - — _ poet at A x 

The FROMs decoce the addresses A8' throush ALS'. The sores ne Apia : i - ah ee nll reson, 
smallest possible decoded address ranse ia therefore 2546 U64—U65 

bytes. Each FROM contains two incerendernt ratterns which car 
be selected bu means of the FROM address AB. This line is 

  

~~ See ‘ i“ -FFFF 0 
cormected to the FIAS ¢U101> FRO line. Thais makes it rossible are aren ee, 4 ; ; A > el ee woe 

to switch from one mar to an alternate mar under orerator a 7 
. TE oe AE sOr F OEF EFOD-EFFF U29 

control. Tables S-1s SZ and S-d show the PROMs outputs es = re = ty af pte 
; e ee we QEO-DEZ EQG0-E7FF US2-USa 

erogrammed in the standard EXORset. U64-U65 

  

UZE outeuwts O1 through 047 U2Z7 ovteuts O1 throush OB and 
U26 ovtruts D3 throush O8 are ‘ised to select the various 
devices or the Mein Comtroller Board (active low signals).   (*) see Table 5-4 below 

U2Z6 ovtreuts O1 and O02 are used as control sianals 3 

wo- NTADR (Internel Address) ais low when a device 
located on the Main Controller Board is decoded. 

This signals together with R/W' and ROMREADs is used 
to control the data bus buffers CU97>. 

wee ROMREAD if low when a E/ROM device located or the 
Main Controller toard is decoded. This sidnals 

tasgether with R/W'  anei INTADR erevernts the data 
buffers from turninad om if an attemet is made to 

write inta an E/ROUM device. 

Table S-2 Address Decode FROM U27 Outeuts 

  

i 1 i “4 * j 

A 2 AUSIIBr CUER)  aavics As eed fon aaGrees: Gecedini Of U27 OB OF 06 DS 04 O03 O02 D1 FROM ADDR. DEC.ADDR. SELECTS the I/O devices. Each outrit decodes @ JZ bute address  ranses 
“from. @ base address defined by the PROM UZ8 O2 output. Each 

  

  

    
decader oteut selects ane I/0 devices as shown im Table S--4. MAP iL a ,oio4 1 Aoi 4 oe encore re 
The first address of each 32 bytes block is used as base : > , " , ; 7 : Tecate ea A se 

cine th ; Nee “Ey yi i 108-10) -CFFF 2 address for @ corresronding T/0 device Sg Ege a Rea 1comse7 CoaD-cIrR Use 

MAPZ © £ Bil DW tabechs 4 008—-00F DEdO-DFFF UB2 

 (D Mir, Spe Tie Wh ODb-OD7 DOON-D?FF  U33 

2 Re? Go | 9 LR Bc et Lea 0C8-0CF CHdO-CFFF U2Z3 

ef. SO Stes 4 0Cb-0C7 COOR-C7FF UR2 

Be refed rte ed: 0BS~-0BF REUuO-BFFF U21 

La pe a B. St ORD--O7 BOOU-EVFF UZo 

MP Se es Lewd wed ah DAB~—0AF AGIU-AFFF ULd 

2 DT fo a mee ng OAD--0A7 ADOD-A7FF UL7 

EXORGET USER'S GUIDE Paste -0S-00m EXORGET USER'S GUIDE Fase 05-07  
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Table 5-3 Address Decode FROM U26 Outruts 5.2.5 RAM Section 
  

Two blocks of 16K bytes of dynamic RAM wsinst MCM4114 

devices are included on the Main Controller Board + U34 

throudh U41 (block 0) anc U42 throwsh U49 Cblock 1). The 

eecess af the memory is time- multiplexed between the CRTC and 

the MFU. Table 5-5 shows the addresses denerated by the CRTC 

  

UZ6 OB O07 046 DS 04 O3 O2 D1 FROM ADDR, DEC.ADDR. SELECTS 
  

  

  

MAPL 2 2 4 4 4 1 0 0 AFO-iFF FO0D-FFFF 
Pt De J oe 8 LEF EF OO-EFFF ane the KEU during each rortion of ane MPU cycle. 

Hoh 242 42 f£ OY O° ACo~IDF C000-DFFF 
1 464 24 2 0 2 =0  140-17F 4000-7FFF U42-U49 
24062 2 0 2 12 #0  100-13F 0000-3FFF U34~U41 

: Table 5-5 Multirlexed RAM Addresses 

MAP2 1 4 4 2t 4 1 =O 0 OFD-OFF FO0D-FFFF 
OS % St02 °° 1 the-att o ) OEF EF O0-EFFF 
doa 4 4 42 412 0 0  OAD-ODF A000-DFFF 
oad 2421 2 4 0D 098-09F Sa00-9FFF UL? ADDRESSES FROM TO RAM 

2°) oe Oe Paro” Oo OF D~O97 DO0D-97FF U1d MPU CRTC 
1 4024 2 2 0 0  088~08F 8800-8FFF  U1LS 
1 2 4 0 2 14 0 0 080-087 BOOD-87FF U14 ALB'+ee. MAP J 
t 2 12 vow i of 040—07F 4000-7FFF U42-U49 ALZ'sse- MAB J 
1 4 4 2 0 2 12 0 § 000-03F 0000-3FFF U34-U41 ALL' eee. MAZ 1 COLUMN 

ALO'saee. MAG 1 

AA AY! sesiee) RAS = a 

4 XINTADR AB! .waee RAZ?) 

A AZ’ csiee RAL) ROW 

ROMREAD AS' esos RAO? 
AS' wee. MAS J COLUMN 
AF ose MAF 
AD' wees MAB ROW 
AZ' save MAZ 
AL" teoe MAL 
AD’ esee MAD 2) COLUMN 

v
e
v
w
 

Table 5-4 7/0 Decoder UZ9 (74L513B) Outruts 

  

UZ? O07 06 05 04 03 O2 01. 00 DEC.ADDR. SELECTS DEVICE 
The CRTC senerates the memory row address and is 

therefore used as am inherent refresh counter, All of the 128 
  

eee ea A IE EFEQ-EFFF not used 

Po ot eae Ser 8 EFCO-EFDF nat used rows of each memors device are refreshed within S12 

Pee eet Tt ty EFAQ-EFEF PIAS UAO4 nicroseconds. The CRTC also senerates the RAM column addressy 

1a i be at EFS0-EF9F FIA2 U1L07 rrovidings the grerhic carabilityu (see rarasrerh 5.2+7.3)+ 

Ste Oak ae EF60-EF7F PIAL Utd 
Prd fieek ord - paw 2 EF40-EFSF ACIA US 
teh She Bat os GF EF20-EF3F FTM Ua2z 
DHcttidw =P io 6 EFOO-EFLF CRTC 92 
  

$22.6 E/ROM Section 
  

Note 3 the first acdress of the decoded address ranse 16 the 

base address of each I/D device. 
The EXORset Hain Controller Board rravides sockets far 1 

to 28K betes of E/ROM devices. Esch socket (U30 throush U33 

ang UI4 throush U23) arccerts 2K « B E/ROM devices (MCMN2714 

single surely EROM or MCM468A316E mask-Programmable ROM). 

Seckets U30 and USL are normally reserved for the EXORbua 

monitor. 4K « 8 E/ROM devices (2732 EROM or MCM4BA392 ROM) miss 

alternatively be inserted im sockets Ul4»y U1léy ULB» U2Z0r U22y 

UQ3» UBL eraviding the viumeer(s) between Finds) 18 amc 20 is   EXORSET USER'S GUIDE Fase US-08 EXORGSET USER'S GUIDE Fase 05-09 

 



THEORY OF OPERATION    
(are) curt and address line ALL' is connected to rints) 18. The 

artwork, wiring hes Provision for the necessary modificetians 
(gee paragraph 2.5). The address decade PROM(s) showld be 
rerrogramued to generate chir selects in 4K increments, 

S247 Display Section 
  

%e2.7.1 General Description 

The display section consists of the MCG6845 CRT 
Cortrollers the alrhanumeric diselay and scratchrad RAMs the 
synchronization losicy the aleharwmeric and srarhic shift 
resisterss the video mixer and the artional UHF moculatar. 

The 2K~byte aleharuwimeric display RAM uses 4 « MCMZ2114 1K 
x 4 static RAM devices. 1760 bytes (80 characters xx #2 lines) 
are actually used as disrlay memoryy leavins Z8B butes free 

CHAPTER & 

    

THEORY OF OPERATION CHAI 

Table 5-6 Alrharwmeric Diselay Format 

  

! SO Hz ( 40 Hz | 
! | | 
140 char./linelBO char./linel40 char./line!lBO char./line! 
I I | | | 

  

  

ael 16 ! 1Z l | 
hel 16 ! 22 I ! | 
cel 256 | 264 ! I 
del 47 i a4 ! ! ! 
eel 303 I 308 t | i 
Fel SO Hz I Sd Hz I | ! 
fel 15150 Hz 1 15400 Hx 1 ! 1 
hel 64 Ox) I aa | ! | 
isl z ! So | l ' 
wel 66 J 130 I ! ! 
kel 1 MHz | Z MHz | ! 
Let 8 ! 8 I ! | 
met B MHz | 16 MHz i ! 
ried 4 MHz | 8 MH= | ! 

| H | 1   

{*) 40 visible: characters 40 to 63 blanked byw saftware 

CRTC REGISTERS 3 

&. Lines rer black. CRO + 2 
be. Total plocks CR61 
@. Total active lines Ca x bh) 
d. Vertical blanking in mb of scan lines CCORAI+1 CRG TK 

CORI 14140 RG 
@. Active Flus blarkins lines (c + d) 
f. Vertical refresh 
He Horize freauency (@ » f) 
hh. Characters rer lane CRLI 
i. Horize retrace in character time 
we Total characters rer line ¢h + i) 

Kk, Characters freauencs (st > i) 

1. Dots Fear character 

me Dot shift freauences 
me Video freauency 

for the sustem scraetchrad., Table S-4 and Table S-? describe : 

the diselay format amd the corresrondins CRTC resister | 
contents» resrectivelys. } 

s) 
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Table 5-7 CRTC Redisters Values (Hex) $.207.2 Aleharumeric Disrlayw 

  At the display data rate needed to diselay 80D characters 
rer lines two characters must be removed from the disrliws 
menors at each MFU cycle. The display memory is split into two 
blocks, an “odd® block and an “even" blocks and irrterleaved to 
aPrpear as an array of 2K x 8 bits to the MPU and 1K of 16 bits 

| So Hz | 60 Hz ! 
| |   

  

  

1 
Re + ; rs i : to the CRTC. The MPU and the CRTC access the display RAM in a 

t i “Ba aaa “ie 4 i i multiplexed mader as shown im Table 5-B 

R31 06 | 0B 1 1 
R41 il ! 18 ! 1 
RS | OF ! 08 ! | | Table S-d Multirlexed Aleharumeric Disrlay RAM Addresses 
RS | 10 1 16 1 1 1 
R7 1 10 I 16 1 | 
Re | 00 1 oo 1 ! 
R? | oF 1 0B 1 ! 
R1L01 4A | 4A \ ! | ADDRESSES FROM TO RAM 
Riit OE I DA | | ! MEU CRTC 
Riz! bo ! 00 | ! 
R131 00 ! oa I 1 1 ' . 
Ri41 pO | 00 | \ | ae i kien vas 
Rist 00 ! oa i I. ! AG’ see. MAB Ag" 

I ! { acacia ! AZ weve 5 oMAZ ay" 
AG! sees MAG Ab" 
AG! see. MAS AS! 
Ad woes MAF a4! 
AB’ sere MAB a3! 
AZ" ween MAZ Az! 
Aa eeee = MAL Al’ 

EXORSET USER'S GUIDE Fase 
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Table S-? Alehanumeric Diselay Characters Location 
Chex offset from elreharaimeric RAM base address) 

40 characters/line by 16 lines format 

The MPU address line AO is not wsed as part of the 
gleherumeric memory address: but rather is used to gate the 
chire select into either the even or odd bank of the array. If 
address line AQ is lower it will select the even bank of 
menorsy when hish it will select the odd bank of memory. Two 
7ALS640's (US0» U62) form s bidirectional bus switch for the 
data lines. The R/W' Line controls the direction of the data 
transfer. Two 74LS9374 (U63s USi) 88-bit latches latch the 
16-bit data flowing to the CRT. The outreut of these latches 
is three-state and is cantralled by the CRTC MAD lines delayed 

COLL COL COLB serevesoeee COL40 COLSO COL64 

ROW no 01 OZt pete 27 28 3F b haracter ¢=MADBYNC). aewesmhrrwe of <0 
Ss Ome cna er i ROW? 40 41 AZ Ce ee ee 67 68 «oe FF 

All the timing is derived from the central oscillator. ROWS 80 81 BZ ese aeeeseee = AF AB vo. EF 
. a ° ° . « 

The freauencs af this oscillator is at the dot clock rate and 
ig determined by the system rarameters. This clock is 16 MHz 
for a 80 charecter rer Line disrlay and 8 MHz for a 40 
character rer line disrlas. The one or the other clock sisnal 
is selected by means of the 74LSLS7 (U71) muiltirlexers 
controlled by the PTAS (U101) PEA line. 

° 

. * * . 

* ° rs 

5 f * 

. « 

iw . ° . « . 

a o 7 Sa ° . oJ * 

ROWS 3co 31 3C2: eeeseesecee BEF SEB .++3FF 

Tahle §-9 and Table 5-10 show the reletionshir between Sei DISPLAYED CHARACTERS ~~ 2 <-ELANKED—> 
the character rosition on the screen and ite actual address in 
the elrenhernwimerie RAM (offset fram the alehanumeric RAM hase 
address). In the standard EXORset the alehanumeric diselay RAM 

base address is Goo . 

Table S-10 Alehanumeric Diselay Characters Location 
Chex offset from elehsrumeric RAM base address) 

80 characters/line by 22 Lines format 

COLL COL COL teoeeroerreroeoree COLED 

  ROW 00 OL 02 Sean eereseseoese AF 
ROWZ2 So $1 Sa Pee eereareerres PF 
ROWS Ag AL AZ Serre ereresooere EF 

‘ ‘ * * ° 
’ ‘ . ’ * 
° ‘ ° * ‘ 
+ ’ . ‘ * 
* ‘ + * 4 

ROW22 90 oF) 692 Pose serra rorere 6DF 

iSeries Sermnecn emt DISPLAYED CHARACTERS meme 

EXORSET USER'S GUIDE Page O5~14 | 
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%.2.743 Grarehic Diselay Table S-11 Grarhic Display Matrix 

(hex offset from the drarhnic RAM base address) 

The EXORset provides a histh resolution full sraphic Carabilityur in a raster of 320 dots (40 bytes) fy 256 BCBS « 

The CRTC aceesses the dynamic RAM cyclically, once rer MFU cycle. The RAS signal is senerated at each cycler allowing the dunamic memory refresh to be Performed. If a CAS sismal is slsa arrlied to one of the 16K RAM blocky the cantents af this RAM block will arrear om the cata outeuts. These data are loaded from the inverted dats bus into the 74LS165 (U74) shift 

COLL «++ COLA COLO .6. COLI? «ee. COLBIZ . COLAZO 

CEIT7 oo+ BITOMBIT7 «+. BTTO] «eee. CELTZ «2. BITOI 

a eee ra 
register. Frovided the grarehic function is enabled (PIAS oe oo ee cath 67 (ULO1L) PBS line low)» the 88-bit word will be shifted aut to ROWS 80 a + esi ese a? the CRTr one memors bit controlling one dot in the grarhic ned co C1 “eahaDeee py matrix. Table S-11 shows the matris: coordinates and the R 

: corresrondinsg bute addresses in the srarhic MEMOT sf » : ‘ ( : 
Note that bytes 40 to 43 (columns 321 to 312) are not ° : 3 displayed arvi must be filled with blanks (zeroes) by software. i? = : 2 

ROWZ5S 3FC0 SFCL oeree BFE7 
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62.7.4 Video Mixer $e2.8 Keyboard and Keyboard Interface 
  

The video mixer combines the horizontal sune» vertical 
syuncy and video data. The video deta includes the character 
datar the row arvi retrace blanking. The video mixer also 
combines the srerhic and alehanumeric deta. If both fTiunetions 
are selected togethers the srarhic Onteut sisinal is 
automatically switched to half-intersitu, toa make the text 
easily distinawishable from the graehic rattern. 

Fissure S-4 shows the keyboard matrix organization. Refer 
to Tshle 2-4 and Table 2-5 for rin assignments, 

51267.5 UHF Modulator 
  

Fi IF2 1F3 1F4 IFS IFS IF7 1FB IFO IFLOIFLLIFAZIFIGIFLAIFLSIFLI6GI! 

The aretional UHF modulator UM1231 (U9) allows the use of ESC! NP “bP ST Bat ote ry 4 ley ey ei et DEL I & standard TV ss display unit (channel E84» 591.25 MHz). The 1111213.) A G6 7B POD Ne ND De De ne | UM1231 features a switchable rositive or negative modulation» TAB FAINTER I TI yYyturcriorris 7 ct IBS 1U/C1 to sdart to different TV standards. Jumper SWL (see Table meta | enna ba Fa Da Ne Pe Po ee ee be Be De ee 2-13) selects the desired modulation polarity. 1 CTR A : S D ; F G H al K ; L ; * RET LF 
Leer) een] [mesa oreel Nera) een [ec Alcs [peat Leet cB Sct Pras ey Foams y ak Pdi acs esi (ce ere oem 4 75 ohm TV coax cable showld be used to interconmect the IRFTI SHIFT |Z 1X1 CILVIBINIM I <1 > 19 1 SHIFT I IBRKI UHF modulator to the TY antenna inert. ea gee eee ar tI at Ee ee Mad 

Due ta the Limited bandwidth of standard TU sets: the 
Giselay format showld be restricted to 40 characters per Line 
for secertahle readability. 

  

The UHF modulator srecifications are listed in Paredrarh 
1.3.4. 

ROW ~ COLUMN ¢ 

  

lA~ALA-BIA-C14—D 1 B-ALE-BIE-C1E-DIC-AIC-BIC-CIC-DID-AID-BID-CID—D 1 

10-01 0-11 0-21 0-31 0-410-S10-610—711—-01 1-161—-211-311-411-S11-61 127 1 
ray eres) eames Leaieeea| eerste | meee paiery| oes FO] [econ [Em I | enh fipeteny | cone 
PoB-0 12-112-212-312-41 2-9 12-6127 13-0 13-1 13+219-413-4 139-5 13-6 1H | 

Stee mi aN is Me Pisa Soret Nr cae Dea Ne Ns oe Wc aM cesine P coee Dmenreiles aoa Paceecall 
1 EW Id-814-0 14-1 14-214-314-414-514-614-715-C1S-LIS-21 5-3 1 5-4 | 
eer rr Leornee| leeters (eaeane [seem] Sen | ijstintintatoce | 
IF-810 IB 16-016—116—216-316—416-S16-616—717-017-11 TB 1G-817-31 
1 carpe sit citer ol eam an Hance ssgassse baie amma omemoria El aasacaell cers 

SOSH remem seg ew hiss U astastcll aasgisce A Sereeeed icine suneneaattoanl 

St rb mem we llc onsciisancrtap ch iD eeton aod 
| 7-2 ! 
! |   

Fidure S-4 Keyboard Matrix Orsanization 
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362.9 Debus Cirewitry 
  

The SC80Z41F Keyboard Encoder is @ Pre-rrosrammed MC3B70 
microrracessorr used to scan a 64 key keyboard. The keuboard 
igs seanmed by a 74L$156 oren collector 1 of 8 decoder (UL05>) The debus circwitrys consists basically of the FIAS 
driven tbe 3 bits of rort 0. The closed keys in the 8 x 86 | (UL01) (A-side)» the address comparator (U100>* the 4K x 1 
arrays are inewt to port 1» and are debounced and encoded by ! MCM646L.41 breakeoint memory (U7B) and the  rurrone instruction 
software. The ASCIT code is eveilable et rort 4» ~elonms with counter (U1L02). 
an active low STROBE pulse. The outeuwt from rort 4 can be 
restrained if the READY line is held low. An &-bit FIFO The basic idea of the breakroint cirewitry is to provide 
buffers the outeut urrtil the READY line returns to a hish @ ninth bit in Parallel with the system memory. A breakroint 
level. In the EXORsets READY is elwayvs held highs but FIAZ ig set bu writind a zero into the desired memory location of 

(U107) PEZ can be used to imelemerrt this funetions if the bresakraint RAM. When the breakroint ardress is 
desired. encountered during user Frodram executions the breakroirrt RAM 

outeuts @ zeror which in turn generates an NMI ta the 
Frocessor. Ur to 4K breakeoints may be inserted in a 4K 
address window (rase). The EXORbus monitor controls the 
breakeoint circuitry and sets the rade corresrondinad to the 

first breakroint address erteredy bu settins the lines FAt 
through FAZ of PIAS to the riaht value. 

A hardware trece function is rFrovided that rermits 2 
user Program to he exerted one instruction at a time. The 
trace is initiated when the system is in an NMI routine fram 
either a erevious trace or having rum @ breakeoint. The user 
Program courter value saved om the stack if roaintins to the 
next user instrvuetion to be executed. Eefore executins the 
Return from Interrurt (RTI) instructions the trace counter is 
started via FAS of PIA3. The RTI instruction is then 

executedys causing the MFU to reload its resisters fram the 
stack and begin executins the next user instruction. In the 

mean time the trace counter is courting machine cycles. The 
sixteenth cycle after the counter is started will be a fetch 

of the or-cocde for the next user instruction (RTI takes 15 
estles to execute). The trace counter detects the fifteenth 
count and senerates @ Pulse ta CA2 of PIAD. After one evycle 
delays an NMI is denerated to the MPU. The NMI is low at the 
enc of the first cucle of the instruction. This insures that 

only one instruction is executed, The first task of the NMI 
service routine is to set PAS line hack hishr resetting the 
trace counter im readiness for the next ster, 
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5.2.10 Serial Interface 502.12 Audio Tare Interface 
  

  

; A Cirevitre for interfacing ar audio cassette 
ee te eda ay holed hole gc eeu at eal EAU Mn at recorder/rlaver is included oan the EXORset Mair Cortroller 

ae Board. This cirewitry enables the user to store and retrieve transferred at rates of 110 tao 2400 baud. The MCé6840 PTM : 
A . . data on ordinary audia cassettes at an averade of 1330 haud 

(Programmable Timer Module) timer #3 is used to establish the (1333 bits rer second). 
reauired baud rate. Table 5-12 shows the hex equivalents of 

uae hil ali gt Ai ki i gaan Wad The audio sisinal is denerated by software (routines are 
included in the EXORows monitor). A logical 1 is rerresented 
bu 3 one Periods 50 % duty cycler seuware wave sidnals 1 
millisecond duretian. A Ilosdicel 0 is rerresented by & one 
reriody 50 % dutuw cycles sruare wave sisnal» 500 microseconds 

ef 2 OF ‘ i . ; duration. The flashback sisnal from the audio tare is 
niga Dad Sk a ae nae recovered usins MC3302 comearators (UB). Since some audio 

tare cassette recorders invert the recarded sidnaly care 
should be taken to recover the rrorer Phase . Jumpers SN24 
Provide for this selection. 

BAUD RATE HEX VALUE 

110 BAUD O11 
300 BAUD 0067 

1200 BAUD 0019 
2400 BAUD oo0c 

S.2Z-11 Parallel Interface 
  

The rarellel interface wainss the PIAL (U11) erovides the 
interface between the EXORset and 700 series line rrinters. 
The MEX6S8PIC Frinter Interconmect Cable is meedeci for the 
transition between the EXORset Sd-rin card-edde cormectar and 
the Sé6-rin printer connector. 

Data on the PIAL rerieheral interface lines PAO throush 
PA7 is autrut through the drivers and arrears et connector 
J04 as FD (Peripheral ODatadl thraush FDS. This data is 
clocked bu the DATA STROBE active low outewt eulse from the 
FIAL CAZ line. ACKNLG CAcknowledse) is a Low-Level sisnal 
from the rrinter’to the FITAL CAL line anedicatins thet @ 

character has heen rereived. Status signals from the printer 
ere received on PEO» FRLy FPRZs CBI and CR2. 
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5.3 MINI-FLOFFY DISK CONTROLLER BOARD Pulse is missing. This reference counter will also produce ~e 
carryout Pulse on the 14th VCO sulse (4 microseconds). This 
Pulse is then camrared with the carrvout outeut of the second 

reference counter (UZ) by the freauencs / Phase detector r 

  

5.3.1 Introduction ; thus erovidina a reference for the VCO, 

e i . ; 

The Mini~Floprey Disk Controller Board consists of @ ee en LLY a tae ae ek gi fines ote 
MC6943 Florey: Disk Controller (FDC)» 3 1024 x S8-bit E/RON ; Flise-flor (U27>» causinst the owtrut to chanse to a losic low 
containind the resident driver firmware Programe a drive level. If another date rulse is reresent in the incomins dats 
select circuitruy three-state bus interface circwitrer and streamy then the first data flire-flor is once asain set by 
the necessary address decoding losiic to rermit accessins from the input Plir-flor cirewit. Hawevers if mo date is rresenty 
the EXORset bus. | then the outrut of the first data flir-flop will remain at 24 

; : : , | josic low level until set by a date rulsey which must occur 
The Mini-Flopey Disk. Controller Module occuries 1040 | within 64 microseconds of the last data pulse in order to 

address locations: divided as follows ¢ avoid initiating an errar messase. When the data rulse is set 
; ; { and the first data flire-flor is set» the next outewt rulse 

--- E800 throwsh EBFF are assisned to the Resident Produced by the reference caunter causes the second date 
Driver Firmware flie-flor to togsles sroducina the NRZ (Non-Return to Zero) 

data (RDT) reawirect by the FDC. 
--~ ECOD throush ECO7 are assisined to the MCé6843 FDC 

we ECS throush ECOF sre assigned to the drive select 
latches 

$343 16K RAM Block 
5.3.2 FDC and Data Recovery   

  

One block of 16K bytes of dunamie RAM wsinse MCM4I116 
The MCé6843 FDC (Florey Disk Controller) (U21) serforms fi devices is implemented on th hin as : 

ell read / write and control orerations needed to transfer Board CUZ Tstecsesatty W114). fan) a Se oe, 
data to / from the mini-disk drives. Refer to the FOC data” refresh counter for the dynamic RAM located on the Main 
sheet far a detailed description of the FDC oreretian. Controller Board (see parasrarh 5.2.5). The RAS' (Row Address 

i ; . Strabe)s CAS' (Column Address Strobe) and EAHL, Chishh / law 
A phase locked loor data recovers cirevit is users to address latch) signals are stenerated om the Main Controller 

rrovide the sererated deta ard clocks needed by the FDC. The Board and are aveilable for the Mini-Florrey Disk Cortroller 
FLL data recovery circuit consists of a freavency / Fhase Ewarcd throwsh the EXORset exransion bus (fins Croty Dnotr 
detector cirewit (ULS>) with filter metworky a voaltase Enot resrectively) + 
controlled oscillator (UZ26)» two synchronous 44-bit counters 

CUZ» U16)» and five flir-flors (ULI7, U2Z7» UZE). Gete UL is 
inserted in the loor only for test Furroses. The center 

freauency of the VCO is normelly 4.0 MHz with a lock range af 
3.B to 4.2 MHz. Lockuws time will be less than 384 

MiOTAsSeEcoamcds « ; $.344 Mini-Flores Drives Selection Circuitry 
  

The Raw Data signal from the disk drive wnit is a 

combination of a 250 KHz clock sismal and data. This sisinal Data bits DO0' throwsh D4 are  lateherd ‘iro two 
is apelied to an inewt flie-floe cirewit consistina of two addressable latches (UZ0, UZ9) resrandins to address ECOB 
seriellyu connected flir-flops (U17). This cirewit generates Cambiswous addresses ur to ECOF). These Pive bits are ree to 
negative ouwteuwt eulse with a Pulse width erwal to one VCO select the mini-disk drives end control the drive motors. 
time reriod Carrroximately 0.250 microseconds). This mesdative Table 5-19 shows the function of each bit. ” 

rulse is used to rreset the first reference courrter (U16) : 

with a 9 and to set the outeut of the first data flir-flor to 

@ lostic high level. 

In the data format weed in the disk system» the incomins 

data stream can have only one cansecutive rulse missinst. By 
loading the first reference counter with a Yr it will Produce 

& PFasitive auteut transition within 125 VCO Pulses (3.750 
microseconds)» thus denerating @ clock edge even if the date 
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Table 5-13 Mini-Florey Drives Select Lines 5.3.5 E/ROM Resident Driver Firmware 
  

The Resident Driver Firmware stored im the E/RUM device 
is used to control all of the Mini-Florey Disk Sustem 
hardware orerations.   

D4's-03"= D2" <Ot" 1,00" FUNC TION 

9.3.5.1 Initialization 
  

When the Mini-Floreys Disk System is initially accessed 
by the users a defined initislizetian erocedure must he used. 
When the Mini-Florey Disk System is used with XDOS» this 
initialization Procedure is automatically rerformed when the 
comand XDOS is entered bu the user. Howevers if the 
Mini-Floreys Disk System is used in condjumetion with a user 
designed systems the user must include this initialization 
Frocedure in his rrodram, Parameters for the initielizetion 
Frocedure are stored in mine seavential butes» as deseribed 
in Table S-14,. 

Drive 0 selected 

Drive 1 selected 
Drive 2 selected (mat wed) 
Drive 3 selected (not used) 
All drives desselected 
Drive motors off s

o
c
e
c
e
 

m
K
 

K
K
 

KO
K 

O
o
c
R
R
E
E
 

x
X
x
M
R
 
R
O
S
 

x
<
r
e
 
o
Y
 

  

xX = don't care 
(1) erovision for double-sided diskettes - mot used 

9.3.5.2 Error Messasies 

The ninth byte (FDSTAT) of the initialization rrocedure 
contains a hexadecimsl error message (from 30 ta 39). If no 
error occurred durind the disk oferations then the carry bit 
will be reset and the FDSTAT bete will contain the 
hexadecimal number 30 (ASCII 0) 3 no error. Howeverr if an 
errar does oceury then the carry bit will be set and the 
FDSTAT bute will contein a hexadecimal rumber of 31 to 39 
CASCIT 1 to 9) that relates to a srecific error message. If 
an error occurss anys disk oreration in prodress is haltec> 
and control is returned to the user. Each of the error 
messasies Cand their corresronding hexadecimal and ASCIT 
charecters) is exrlained in Table 5-15. 
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Table S-14 Initialization Parameters for a User Frerared DDS Table 5-15 Disk Error Messases 

Program 

  
  FDSTAT ERROR DESCRIF TION / FOSSIELE CAUSE 

BYTE NAME DEFINITION CHEX> CODE 
  

  

30 EO NO ERRORS ~ This status indicetion is returned 
when mo errors have occurred in the disk 

areration. On return to the user» the carry 

bit is cleared. 

0 CURDRY CURRENT DRIVE ~ This byte contains the number 
of the selected drive unit (0 or 1). 

is2 STRSCT STARTING SECTOR ~- These two bytes contain the 
ehusical sector rumber of the first sector to 

be used (starting sector). For single density 
mini-disks» this starting sector number must 
he between 0 anc 27F Chess)» inclusive. 

31 El DATA CRC ERROR - This status is returned when 
the CRC following the data is in error. This 

error would occur after the sector has been 

reag ands if arerorriates written into memory. 

The CURADR byte will not be updated for the 

sector with the errore In multiele sector 

arerationss: the eauation listed et the end of 
this table can be used to determine the sector 

number af the Physical sector im which the 
error orcured,. 

34 NUMSCT NUMBER OF SECTORS ~ These two butes contain 
the nunber of sectors to he usec. This number 
includes a rartial sector ready if one is 
reauested. Far single density mini-cdisksy the 
sum oof the numbers contained in the STRSCT 

bete and the NUMSCT byte cannot he sresater 
than 280 (Chex) when read or write orerations 
are requested, 

Fossible causes of this error ine Luce 

miswriting and misreadina the date and/or CRC. 
If the error ocewrred during WRVERF or RWTEST» 
the sector should he rewritten. Otherwise, 

another attemet should be mace to read the 
sector. The Disk Driver will attempt ta reac 

the sector S times before returning this 

L.SCTLN LAST SECTOR LENGTH ~ This byte, during read 
into memory orerations: cortaings the number of 

butes to he read from the last sector to he 

used. This number shawld be between 1 and 126 

a 

since each sector contains 128 bytes. If this errore 

hunker is mot hetween lo and 128 Cinclusively) » 
a CRO error will result when the last sector 32 Ez DISK WRITE PROTECTED ~ This status is returned 

whenever en attemet is made to write to 
diskette that is write protected (the diskette 

hes the write rrotection tab Fumehed ont. 

Note that during XDOS initializationr certain 

information is written onto the diskette. The 

write Protection tab must be covered with @ 

Piece of orgsavue tere to allow writina on the 

is read. 

697 CURADK CURRENT ADDRESS —- These two bytes comtain the 
first address fram/ta wrrich date is to he 

read/written chur irst disk read/write 

orerations., The Resident Driver Firmware 
automatically urdates this entry after each 

sector ais reac/written. Durins write test siskette. 

OreratLiornsy these two bytes corrtbain the 

acidress of & one bute date huffer. 33 ES DISK NDT READY ~ This status is returned wher 
an oreration is attemreted with @ Gdisk that it 

B FOSTAT FLOFFY DISK STATUS ~ This byte contains 2@ not reach. 
status indiecetor returned from the Resicernt 

Driver Firmware. If an error occurred during @ 

disk, orerations, the carry mit will be set on 
return to the callery and thas bete willl 

contain a rember incicatins the ture of error. 

If no error ocewrss then the ecarrs will he 

reset arid this bute will contain the 

hexadecimal rusmber 30 (ASCIT 0). 

Fossible canges of the mot ready status 

include the drive unit door is nat closedy the 

diskette is not ur to sreed» the chiskette has 

been inserted into the drive with the  wronsd 

orientations the drive interface cable is not 

Prorerity inserted. 

34 E4 READ DELETED DATA MARK ~ This status is 
returned when an attemrt is made to read z 
sector thet is erefaeed hy a deleted data 

mark. The sector will mot be read into menor: 

or written oreo the diskettes and the CURADR 
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byte will not be urdated for the sector in 

error. The eavation listed at the end of this 
table can he used to determine the rhusical 
sector in error when this error occurs  durins 
8 mltirle sector oreretion. 

Possible Causes at this error include 
miswriting the address mark or its CRC when 
formatting the disk» and misreadina the 
address mark or its CRC. The Resident Driver 
Firmware will attemet to read the sector in 
error five times before returning thi 

A Possible cause of this status is that a : mie 
  

message» 
deleted date mark was intentionally written to 
the sector. 

35 ES TIMEOUT ~ This status is returned when the EQUATION 7 PSNE = STRSCT + NUMSCT ~ SCTCNT - 1 
track address has not been found after five 

attemets . where ¢ FSNE is the sector mmber of the ehysical 
sector in error. 

STRSCT is the contents of the STRSCT bute, 
NUMSCT is the contents of the NUMSCT bute. 
SCTCNT is the two byte value contained in 
locations $8 and $C. This value is set eauval 
to the contents of the NUMSCT byte at the 
bedinninsa of a disk read or write orerationy 
and is then decremented before each sector 
areration. 

Possible CBUSES of this error include 
attemeting ta read or write ea bed track or 
sector or an unformatted disk, Reformattins 

the disk mayv eliminate this error. This error 
may also occur as 3 result of a bad head 
aliginmerrt. 

34 Eé INVALID DISK ADDRESS ~ This error orcewrs when 
the sum of the  STRSCT amd NUMSCT bytes are 
Sreater than the mumber of sectors om the 

disk. The RESTOR command does not check for 
this error. 

  

37 EF SEEK ERROR ~- This error occurs if a restore is 
conr-leted incorrectly oar track 0 is found 
before # seek. oreration is conmeleted. This 
error may ocewn durinst a restore if the drive 

is not connected to the controller. 

33 ES DATA MARK ERROR - This error oceurs if a valid 
data mark for the sector beins read has not 

heer found. This error messase accurs hefore 
the sector is reader and prevents the sector 
from heins reat The CURADR beste iss mot 

wedeted for the sector im error. The eruation 
Frovided et the end of this table can he usec 
to determine the rmumber of the ehusical sector 

in errory when this error oceurs during e 

multiele sector oreration. The Resident Driver 
Firmware will attenmrt to read the sector in 

error five times before returning this error 

MESSAGE 

Fossible causes of this error ine Luce 

misreading and miswriting the disk. 

39 ES ADDRESS MARK CRC ERROR ~ This error occurs 

when the CRC of an address mark is imeorrect. 
This error occurs before the sector is read or 

writtenrs and stors the oreration im rrosress. 
The CURADK byte ig not urdated for the sector 
in error. The eavetion Frovided at tne end af 

this table can be used to determine the sector 
nunber in errorr when this error oeceurs in 
multiele sector orerations 
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5.3.5.3 Resident Driver Firmware Entry Points Table 5-16 Resident Driver Firmware Entry Foirts 

Various entry roints (addresses) sre available to the 

user to rerform srecific orerations contained within the 

E/ROM Resident Driver Firmware. These entry Foints are NAME: ADDR FUNCTION 

erovided in Table 5-146. This table is divided into three 

parts { the initialization and error check, routines rarty the 

disk operation routines rartr and the line printer driver INITIALIZATION AND ERROR CHECK ROUTINES ? 

routines fart. For all of the firnware entry roints described 

belows the content of the resisters is wnsrecified both uron 

  

  

  

entre and exit from the subravtine lexcert where otherwise OSLOAD E800 This entry  bootlasds the disk oreretins 

indicated). Each entry roint is accessed by executing @ “Jjume sus tems initializes the stack Fointer and 

to subroutine" instruction (USK). The earameters must have drive electronics: and restores the head 

been set ur in RAM as indicated for each srecific function. Fosition of drive 0 to track 0. The bootloader 

Uron entry to a disk rowtiney all MPU resisters sre saved: as and orereting sustem's retrieval information 

well as the user's tor of memory vector. tefore returnims block from sectors 23 and 24 (decimal) » 

from @ disk rouwtiner all resisters anc the tor of memors resrectivelyy of drive 0 sre loaded into 

veector are restored. If an error oceurredy the FDSTAT dete memory besinnins at location 32 (derimal) (20 

will be chansecd accordingly: and the carry hit sete hex). Control is then rassecdi to the bootloader 
by Jumedims to that location. If a disk error 
aeecurss the error moumber is Printed at the 

system console and control is returned to 

EXOR Dus. Na user Faereneters meecd to he 
srecified when the Resident Driver Firmware is 
entered at this entre roint. The firmware will 
initialize @1l the reauired rarameters. 

FDINIT ES2@2 This subroutine initislizes the FDC. No wser 
Faraneters are reauired by this subrauwtine and 

none ere modifiied fy it. This subroutine does 
not change location FDSTAT or the state of the 
carry bite 

CHKERR E853 This subroutine checks for a disk error if 
celled immediately after return from a disk 

oreration by checking the carry flag. The 

subroutine wusb returns ta the user if no 

errpr oreurred (carry cleard., If an error did 
occur Cearrs setds then the subroutine ePrints 

an & folllowec by the corbtents of FDSTAT Cin 
ASCITD anc two sreaces at the sustem console. 
It then sives control to EXDRbus. ODther than 

FOSTATs no user Perameters ere reaurred. Cif e 
disk error occuras the Res iderrt Driver 
Firmware will load the eerrorriete data into 

FDSTAT). CHKERR does not modify any user 
Ferameter ss 

FRNTER ESSA This subrowtine frants an E at the syatem 

console Tollawed by the contents of FDOSTAT Cin 
ASCIT) anc two seaces. FDSTAT is the only user 
Ferameter reauwired tw FRNTER., Tt does mot 

nodity any user rarameters. 
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DISK OPERATION ROUTINES 3 WRDDAM ES7E This entry point causes a deleted data address 

mark, to be written toa NUMSCT sectors besinnirns 
with STRSCT of CURDRY, Thi i 

READSC E869 This entry causes the rumher of sectors chanse ones STRSCT Saainaeooaitneer ns pe 
{(besinnins with STRSCT of CURDRY) to be read ; CURADR. 
from the NUMSCT byte into memory bhedinnins at q 

CURADR. The CURADR byte is urdated to the next WRVERF E8B1 This entry roint causes NUMSCT sectors 
address to be written ta after each sector is hedinnina with STRSCT of CURDRY to be written 
read. This entry roint initializes the LSCTLN from memory bestinmins at CURADR. CURADR is 
byte to 128 (decimal) sa that all of the last uedated to the add F th F 7 2 
sector read will be written to memory. This aR a lacage gee tae read from after each sector has been written. 
oe does mat chanse CURDRVs STRSCTs or After all af the sectars have been writteny 
NUMSCT. thes are read back and their CRC's are 

verified as im RDCRC. This routine does not 
READF'S E&6D This entry causes the number of sectors x CBRE. Watt eSTREGT lots CURDRO)- tm be’ head } chansie CURDRY, STRSCT» NUMSCTr or LSCTLN. 

into memory besiinnins at CURADR. The CURADK WREITSC E884 This entrs roint cases NUMSCT sectors 
byte is urdeted ta the next acciress to be 
written to after each sector is read. This 
ia aaelie Rainey thi actin Sa ee wuedated ta the address of the next byte to be 
only & Portion Do @ last sector Tread mays he read from after each sector has been written. written to memory. This routine does mot ; : J This routine does not chanse CURDRV, STRSCT? 
chanse CURDRY. STRSCT» NUMSCTr or LSCTLN, NUMSCTs or LSCTLN. 

hesinmins with STRSCT of CURDRY to be written 
from memars besinnina et CURADR. CURADR is 

RDCRC ES6F This erry causes NUMSCT sectors hestinnins 
with STRSCT of CURDRY to be read to check 7 LINE 3 
their CRC's. The sectors ere mot written to eR EROER ROM ee 
nemors. This rowtine does mot chansie CURDRY: 
STRSCT» NUMSCTs LSCTLNs ar CURADR. P LPINIT EGCO 

    This entry roint exists only to keer MDDS ITT 
commatibility. In MDOS IIL sustemsy this 
subrowtine initializes the PIA interfacins 
with the line printer from a reset conditions 
In the EXORsets this is done bye the EXORbus 
neniter et RESTART. Therefare LPINIT returne 

only to the caller rrodram. 

RWTEST E872 This entry Point causes the data at CURADR and 
CURADR+1 to he written ta hutes of NUMSCT 

sectors hedinnins with STRSCT of CURDRY, 
After all of the sectors have heen writtery 
they are read back to check their CRC's. This 
routine does not chanste CURDRY, STRSCTy 

NUMSCT» LSCTLN» or CURADR. LIST EBCC This subroutine sends the contents of the 4 
acoumilator to the line erinter. If a erinter 
error occurred: cerry is set on return ta the 

ealler. The LIST rowtine detects the rarer 

RESTOR E9875 This errtrys roirnt causes the head of CURDRY to 
be restored to track 0. The crive mist be 

Treacy or restore will return am error. RESTOR 
does not verify that STRSCT and NUMSCT are emetu and erinter mot selected conditions as 

velid. RESTOR is used to rosition the drive's PRInter arn ors ¢ 

head at known track before usinst the drive. 7 r ; . 
(The OSLOAD routine restares drive 0). RESTOR LDATA EBE4 behind a eee eetlnn * character atrine 

does not chars CURDRY, STRSCT» NUMSCTr . ee te oe ee ee eee ere 
LSCTLNs or CURADR. terminated bu a 04 ta the line erirter. 

SEEK E878 This entry roint causes the head of CURDRV to LOATeh Ee Ts Sretine serarhe § the! andes LYAtA 
be Positioned at the track cortainans STRSCT. excert thet this subroutine does not rrint & Me lone fe is bleed ise ! Garriade return and line feed srior to string. 
This routine does not chansie CURDRV» STRSCT?r It als . 
NUMSCTs LSCTLN» or CURADK. eo uses LIST to send characters ta the 

Printer . 

WRTEST E87E This entra roint causes the bute of date 
Pointed to by the acdress an CURADR anc 

CURADR+1 to be written to bytes of NUMSCT 

sectors hedinnins with STRSCT of CURBDRY. Thi 

routine does not echanste CURDRV, STRSCTr 

HUMSCTs LSCTLNs or CURADK. 
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9.3.5.4 Disk Mini-Diasnostic Kowtines 2. Continuous Execution Oreration 
  

In order to continuvously execute a disk. 

functions set ur locations CURDRV, STRSCT» NUMSCTs 

LSCTLN and LDADDR as rerawired for the function. 

Nexty rut the entry Froint address of the funetion 

into EXADDR and e zero imto ONECON. Thenr bye tyrimss 
either EESSs+G (to start DMD st TOF? or EBS03G (to 
start DMD at CLRTOP» clear the two byte counters) r 
the FDC will be initialized» CURDRY will be restoredy 
and the disk function srecified by EXADDR will he 

continuously executed an CURDRY until ane af the two 
bute counters is incremented to 0. When 2@& counter 

reaches Oy an E followed oy an indicatian of the last 
disk status will be printed at the consoles = anc 

control will be returnect to EXORbus. The user carn 

@lso cause DMD to stor on the first error of a siven 

tyre bu initializing the corresronding counter to 

FFFF anc enterinss DMD at TOF, 

The interactive disk test Program included in the disk. 
driver E/ROM is described in CHAPTER 3 raresrarh 3.5.2. & 

Disk Mini~-Diasnostic (DMD) rowtine is also available im the 
E/ROM resident firmware. This rauwtine Permits the user to 
easily execute ang disk funetion @ sinsle time and rrirt the 
status ar ta contirwously execute disk Punetions and keer an 

error count in & RAM location. The locations used by the DMD 
ere listed (byw name) im Table 5-17. oath single executian 
operations and continuous orerations are described in the 
followins sters. 

le Single Execution Oreration 
  

In order to exeoute a disk function one timer 

set ur the Locations of CURDRYVs, STRSCT» NUMSCT» 
LSCTLNy and LDADDR as rerawired for the function. 
Nexty eut the entry roint address of the function 
into EXADDR and @ nom-zero value in ONECON. There ty 
tering the EXGRauws cammancd EB98iGy the FDC will he 
initialized» CURDRYV will be restoreds and the disk. 

furnction srecified ms EXADDR will he executed one 
time on CURDRY. Uron come letion of the cisk funetion 
or detection of an errory the status is Printed at 
the console (the letter E followed by @ sinsle digit 

G0 to 9s and control is returned to EXORbus. Before 
starting: the DMD, the steck rointer S should be set 
to a velid area by using the EXGRoawe command RS. (The 

EXORbus stack rointer value is accertable). 

Examele ¢ 

+O/x« 00 CLFD Currant drive 0 

0001 xx 02 (LF Starting sector 200 
0b02 xx OD (LF? 
0003 xx OO (LF Number of sectors 1 
0004 «>< 01. (LF? 

O00S xx 40 (CR) Last sector Llensth 40 
«20/ xx U1 (LF) Buffer ececress 100 
OOZ1 xx OD CLF 
O022 «x ES (LF React partial sector 

U02Z0 «>< 6D (LF 

0024 xx FF (CK) Execute routine once 
+ERSBIG EO Execute # mo error 
.   
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5.3.5.5 Recording Format Table S-17 Disk Mini-Diasnostic Routines 

The format of the date recorded on the diskette is 

similar to the IBM 3740 format. Data is recarded on the 

diskette using freavency modwlation techniawes (each bit 

recorded om the diskette has an associated clock bit recorded 

with it). These clock and data bits (if rresent) are 

  

NAME ADDR DEFINITION 
  

CURDRY 00 Game as for normal cisk orerations. interleaved. Eu definitionr e Bit Cell is the reriod between 

STRSCT 04 a . the leading edge of one clock bit anc the leadins edste of the 

Same as for normal disk orerations. next clack bit. CThuss the Bit Cell is ane clock bit and one 

NUMSCT 03 SeGGUCHOR Hei uiel dish lareretiene, data bit if the data bit is eresent). 

LSCTLN 05 ; , ; When referrins to serial data heing written to or read 

. Same as for normal disk orerations. from the disk drives a byte is defined as eidht consecutive 

CURADR 06 Bit Cells. The most sismificant Bit Cell is defined as Bit 

Set we by DMD fram LDADDR hefore each Cell Dy and the least significant Bit Cell is defined as Bit 

execution of the reauested disk function. Cell 7+. During # write orerstians Bit Cell 0 of each bute is 

FDSTAT 08 : transferred to the diskette first» with Bit Cell 7 beins 

Sane es for normal cisk orerations. transferred last. Corresrondinglyr the most sidnificant bute 

LDADDR 20 is transferred last. During read operations» Bait Cell 0 oF 

These two bytes must be set we by the user each bute will be read from the diskette first, with Bit Cell 

7 last. As with writings the most significant byte will also 

be read from the diskette Tirst. 
with the data he would normally Put at CURADR»s 
DMD will vuredate CURADR to LDADDR before each 
execution of the reauested disk function. 

The Mini-Florey Deives are carable of recording ur to 40 

tracks of data. The tracks are numbered 0 ta 39. Each track 

ig made available to the recordings head be moving the heac 

with a steerer motor and carriase assembly controlled bu the 

FDC. The diskette is rotated by the drive motor at a sreed of 

300 rem. Table 5-18 shows the mini-disk track formaty and 

Table 5-19 is the track / ehysical sector rumber conversion 

table. 

EXADDR 22 These two bytes contain the address of the 
entrs Faint of the disk funetion (READSC» 
WRVERF» ete.) to be executed bu DMD. 

ONECON 24 This byte contains a flat thet indicates if 
the disk function is to be executed once or 
contirmiously. If the byte is zero» the disk 
funetion will be executed cormbinuovwsly. IF the 

dete is non-zeroy the disk funetion will be 
executed onre. 

60-73 This area contains one two~byste counter for 
each rossible status return from 0 to 9. Far 

exameleys 60 and 61 contain & two-bute count of 

the 0 status returns» 62 and 63 contain 
two-byte court of the 1 status returns» ete. 

CLRTOF EE9D This locetian is the entry address af DMD and 
Clears the status counters, 

TOF EE? E This location is the entry acdress of DMD 
withowt clearing the status counters. 
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Table 5-18 Mini-Disk Soft Sector Format 

  

  

FHYSICAL. FATTERN NAME 
START/END 

A 

INDEX 16 o¢ FF Index sar. { a2. 63) 
Vv 

é& x O00 Sunc betes A 
tax FE. cl) Address mark ' 

C7 (2) t 
TRK Track rumber | 
Lose 08 | 
SEC Sector number | 

1» O00 | 
2 * CRC Address CRC Oxx) be xt The 649 
TiedccFF Identifier sar | 
& x» 00 Sync betes L 
1x FB (1)0¢%) Data mark | 

Cr «25 | 
128 » DATA Data j 
2% CRC Data CRC (xx) | 
272% FF Data sar v 

A 
102. FF Track, sar Dog ht. Dee S. 

Vv 
INDEX 
  

THEDRY DF OPERATION 
CHAFTER 5 

Table 5-19 Track / Physical Sector Conversion Table 

  

  

  

C1) Data rattern 
(2) Clock rattern 
(3> This field is written once at start of each track. 
(4) This field is rereated 16 times (one for each sector) 
(S) This field is written onee at the end of each track 

(*) Deleted data mark t FS 
(wx) CRC eolynomial § XAL6G + XALZ + XAS + 1 

7 Lares 
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TEST FOINTS AND TROUBLESHOOTING ATDS 

661 INTRODUCTION 

Several test roints are Frovided on hoth the Mair 
Controller Board and the Mini-Florrey Disk Controller Board. 
Some of the test roints are outruts usec to monitor sisnalss 
or a8 trisser sisgmals. Some of the test Froints are test 
inewts to he drourdeds im order to disable IC's or sections 
of the sustems as an aid for isolating fawlts comeonernts. 

This charter also rrovides the basic references  meecec 

to wee the signature analusis techniaue as an aid for testirns 
and troubleshooting the EXORset (Ce@s.s. ugims the HF-S004A 

Sisnature Analyzer) + 

6.2 TEST POINTS 

Table 6-1 lists the test roints available on the Main 
Controller Eoard ard Table 6-2 lists the test FOd ts. 
available on the Mini-Florerey Disk Cortroller Board. 
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Table 6-1 Main Controller Board Test Foints 

  

TEST FOINT FUNCTION 
  

TROL 

TFOZ 

TFO3 

TFO4 

TFOS 

TFOS6 

TRO? 

TFOS 

TROY 

TFLO 

TRL 

TFLZ 

TELS 

TEIA 

TRAS 

THIS 

TEL? 

Outenwt - The score sync feature is used to 
trigser an oscilloscore to monitor the 
waveforms associated with a rarticwlar roint 

in @ wrrosram. This trigser rulse is senerated 

wher a match occurs with a breakroirnt acdress. 

Output - This test roint allows to monitor the 
FIM 02 outeut. 

Outeut - Same as ahover excert for FTM O11 
OnbEt + 

Test oinewt ~ If sroundeds this ineuwt disables 

the data bus and the address bus from the MPU. 

Test inewt - If srouncdecy this infuwt cisahles 
the memory refresh addresses from the CRTC . 

Outewt - This outewt ais the system timimnst 
reference signal. 

OQuteut - This ouwtrut is the 16 MHe signals the 
highest freavencys of the timings chain. 

Test ineut - If grouncdedy this inkuwt allows to 

adjust the timings PLL cirenitrs YOM C112). 

Outeut - This outrut is the E (Enable sisnmal)», 
inverted. 

Test oainrut - If srouncdeds this imeut enables 

the MEU address bus buffers even if TFO4 is 
grounded « 

Outeat — This outrut is the synchronization 

sisnal to be used as the sustem clock normally 

connected to the E (Enable) (Cor rhase 2) 
inrewts of the M6800 family rerieherals. 

OQuteiit - MPU acidress line ALS. 

Outen - 4fo (4 MHZ). 

Curtenrt - CRTC Hsyne mot. 

Ourteuk - CRTC Veune mot. 

Ourteaut - GND. 

Outeark = GND. 
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Table 6-2 Mini-Florry Disk Controller Board Test Foirnts 

  

  

TEST FOINT FUNCTION 

TFOL Test inewt - IP sroundeds resets the 74LS1él 
(UZ) 4-bit courrker of the data recovery FILL. 
Gircwitris. 

TFOZ Outewt - This outeut is the 250 KHe DOCK (Data 
Clock) signal to the FDC. 

TFO3 Test oineuwt - If sroundedy this ineuwt disables 
the data recovers FLL circuitry feedback Lloor. 
  

6-3 SIGNATURE ANALYZER REFERENCE SIGNATURES 

Sisnature analysis is based on the "data comeression" 
techniawe. The data stream available at a lo test mode ic 
clocked into a i1é-bit feechack shift resister during a 
defined time wincow. There are 659536 rossible states to 
which the shift resister car become set cdurime a measuremerrt 
windows These states ere decoded and disrelayed or four 
hexadecimal indicetorsy anc become a "“sisnaeture". This 
sisneture is then a characteristic rumber reereserbiru time 
derendeant losic activity during a srecified measurement 
interval for 8 Rrarticwlar circuit mode. Any charse in the 
behavior of this mode will rroduce a different sismaetures 
indicating a Frobable circuit malfunetion. 

  

   

Signatures recorded on @ known ood sustemy under 
defined measurement conditionsys are siven here as references 
and can be commared with the signatures erocduced bu the 
system under test. The Hewlett-Packard HFESO04A Sisnarbure 
Analyzer has been used. Refer to the HFS004A Sismature 
Analyser Orerating and Service manual for 3 detailed 
deserietion and oreration instructions. 
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663ed Stimulus 6.3.2.2 Free-running Mode Oreratins Frocedure 

, Commeet the inruts of the HPS004A Signature Analyzer as 
The stimilus for the cirewit is suetied bu two ways. follows ¢ 

Either @ ROM Frosram exercizes selected rortions of the 
eirewit under test» or the Frocessor is forced iro a ~ GROUND test inrart to srourict. 
“free-running” moder ceveling throush its  acddress range 
without resronding to other instructions. It is absolutely ; 

hecessary that the stimulus he reretitive. 

CLOCK test ingwt as srecified later. 

START/STOP test infuts to U89 Fin 23. 

- Set the front ranel Start» Stor and Clock switches on 
Free-runnins enables the test of the address buss, the j the fallins edse rosition. 

address decode losicys the data busy some of the bLimimst 
circwits anc ROM. This rortion of the systems  exeludins: the 1 ~ Turn EXORSet rower ort. 
ROM» is oalled the “kernel". 

~ Tarn HESOO4A rower ore 
ROM-regsident cortrol rrosrams test the RAM» the FIA' ss 

the ACTA» the FTM and other selected rortians of the  sustem. 

In this case the START and STOP sisnale must be stenerated for { 
each test. (| 

6-3-2.3 Free-runnins Mode Gisinature Table 

6.3.2 Free-runnins Mode Signature Analysis i The sisnatures that should be read in the free-nunrins 

{ mode are listed in Tables 6-3 and 6-4 for the main cortroller 
: board and in Tables 6-5 and 6-6 for the FOC board. 

  

q Table 6-3 Free-runnins Mode Main Board Signature Table 
6036261 Freecrunnins Mode Ime lemertatior ( with CLOCK ineut on USS Fin 6 

  
3 

0U16 IWI10 3 UFZ 

  

  

In the free-runm moder several cirewits rast he f 1 U94 2 1 U83 3 0000 | U61 3 UFZS | 

discormected from the data bus. They are listed hereafter 3 1 5 16s | 6 FASF | 8 OUFS | 4 7704 1 

i | 86 LU2ZU | 8 WE73: | 12 | 6FU4a9 1 & WES | 
UBB, Ul4 through USO» U34 throush U4%» ULO7Z, Ul06» USZ» USS» q | 9 FISF J 11 O77H | | 6& CAVE | 
U64» U6S»y ULOl>s USéys UIA and U12 on the main beard anc U2Ly 1 + + | 10 UF73 1 

U22 anc U7 throush U14 om the FDC board, l 1U66 9 UF73 1 U70 3 UH74 | U7L 4 649F | 11 HFOS | 
H | a0 )6«6UP7S 1 & UF73 1 7 UFZ | 12. UWRFS | 

The free-runnira mode can be ime lemerted bu forcing a | 11.0 URZ3 I 8 Wid | ! 13 FUAS | 

NOF instruction irto the MPU. This can be done as follows ¢ i I 12 FUSF | ii UPA4S I | 
4 | 

Cornmect reins 18» 1éy iS» 13» 129 11 of U88 on the main board : : u72 3 0000 | U8S 3 UF73 | U87 4 SB8FH | USS 1 UFZS I 

to srourd by means of LOK resistors. Cormect reins 17» 14 of { 1 5 oooo | SS OuLle | 7 FH3SF 1 4 0000- 

U88 to +5V bu the same wau. Ground test roink TFOS on the | 7 98FH 1 7 @8FH | > wusor | 

main board. | 9 LUZU I 9 BESS | 41 QUFB 1 | 
: 1 11 ‘89H7 | 1100 98FH | 13° 89H7 | 
) | 13; FHOF 1 13° OU16 I ! 
  

The FDC hoard must be ciscormected 
y The signature on the +5) surerdluy mist be UF73 

EXORset USER'S GUIDE Fate 06-04 EXORset USER'S GUIDE Fade 06-05  



TEST FOINTS AND TROUBLESHOOTING AIDS CHAPTER 6 

Table 6-4 Free-running Mode Main Board Signature Table 

  

  

  

  

  

TEST FOINTS AND TROUBLESHOOTING AIDS 

Table 6-5 Free-runnins Mode FDC Signature Table 

CHAFTER 6 

  

  

  

  

  

  

  

with CLOCK inet on UBS rin 10 with CLOCK input on UBS rin 10 

« ‘ $ 3 
; : : : : 3 ; 28 | P763 | U22 9 3561 | | Uso S 0000 | U77 3 FFFF | U98 3 0003 1 U26 9% 6603 | 1U24 3 3705 | U40 3 628 1 U4. 3 < ana aa pate 
I 6 0000 | 5 F763 | S 0003 | 10 U3Hé | \ 5 4868 | 5. 375 1 5 8484 tere 
| 8 YUU I 7 0356 1 7 AFCA 1 OK) 11 PACH I | 7 0356 | 7 6321 1 7 EFFE 13 0385 | 
| 9 FFFF | 9 S89 | 9 4868 | 13° PACU | \ 9 4321 1 9 7694, 1 Ue per a 

10 8484 | 12 U759 | 12 9UPA | 14 3838 | ' 12 UUUU | AR? SAPO al ee ee 18 2900 | 
\ 11 F763 1 14° 4USF 1 14 0001 | 15 7633 1 I 14 «628 | 14 4868" | oa ee ; ie PES 12 1USF | 16 8484 | 16 6UZ8 | 16 160H | 16 0003 | poca nella yea Ads | 
| 13° 0356 | 18 UWUUU I 18 0003 | 17° -04U0 | | 18 4FCA | 18 0001 | 18 6F i 

| 144 U7S9 1 + + f | + + - + i 

| 15 6F9A 1 U90 3 6F9A | U2Z4 3 AFAS | U2Z7 9 CFHU I 1 uss S Clee 1 uie 3 ooo | Use S UaHt | Uae a clas | LG-e779L | 5S 779U | & 2URF 4 100 S7HU | 1 4. C168 | 8 0000 | 4 U3H4 | ice 
| 7 6321 1 7 6321 1 7 AODCA | (K) 11 Y6FA I | 10 C168 1 11.0 75SH 1 10 USH4 | a pee i 
| 18 3705 | ? 27CS | 9 0003 | 13° S46H 1 | 11 C168 1 ' 11. USH4 | , 

| 19 «=6U28 | 12 3705 | 12 1042 14 CAL3 | | i Bef " raed 1 20 4FCA | 14 4321 | 14 FACH I 15 H750 | 1 U4 2 0000 | UIP 3 0003 | UBL 9 arr | UZ3 3 ai 
| 21 4868 | 16 7791. | 16 F707 1 16 ASUU | | 6& 0000 | 6 7805 | 10° 7805 a wis 

} 22° 9UFA | 18 6F9A | 18 SH3U | 17) AA6B I y S00 0088 Serer aE | 
1 23 0001 | + + ! | 10 0000 | U36 6 UBH7 | | \ 
| 32 0003 1 US6 6 74U9 | USB 41 ABFH | U93 6 0003 | | 12 0000 | 8 APTA | 

I 34 0003 | 8 HSF9 | 4 T3FF | & (FAS7 | 
| 35 0003 | | 10060000 | 12 0000 | ‘ 1 + ‘ + I The sigmature on the +5V surely must be 0003 

1U29 10 7382H 1 U2Z8 9 826H 1U100 3 F254 1 US4 1° 749 | ; : ee | 11. A49F I 10 6039 | 4 F254 1 4 7AUA | Ok) A test FROM (MCM2708) filled with a rattern OF Ordreeey 
! 12 7302 | 11 9564 1 100 F254 1 10 H3FA 1 through its full address field mist be inserted into 

I 19° SLPzZ 12 A713 | 14 P2654 | 13 H3F9 | socket U2Z2 
! LA BRO Yim eee i rnc | | ! 
| 1S SC33 1 USS 4 UWUUF | | | 

The FDC board mist be disconnected 
The signature om the +5V surely must be 0003 . 

Table 6-6 Free-runmnins Mode FDC Sisnature Table 

(x) for that measurement UL0L ein 10 must be stroundect with CLOCK irmut on USP rin 6 

t : : $ eed 
1 u87 9 UFZ3 | U80 2 UFZ3 1 U37 3 B9H7 | USB B VE73 | 

| 14 UF73 | & 0000 | 5 98FH | 
| 16 OUIG I 10 O211 1 7 FHSF | 

\ 18 UF73 | 12 334u | 12 1u2uU | 

The signature on the +5V surely must be UP73 
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YUST POINTS AND TROUBLESHOOTING ATDS CHAFTER 6 TEST FOINTS AND TROUBLESHOOTING AIDS CHAPTER 6 

663.264 Free-riunnings Mode Data Bus Check. 6.3.3 Frogram Controlled Mode Signature Analysis 
  

The data bus may then be checked bu ime lementins test 

FROM's airrtoe U80 (MCOM2Z716) an the main board and U2Z2 (MCM2708) 
om the FDC board . The test FROM's are rrogrammed with the 
rattern Orly2vecevFExPF oe Ov dl etvecseFFveee for their comrelete 

address field. 
The orerating rrocedure is the same as deseribed im 

6630202» with the Clock switeh on the risins edsde rosition. 

The signatures that should be read are listed im Table 6-7. 

It is time to take a ster back and examine where we sre. 

We know that? 

~ The MPU can run through its address field correctlu. 
~ The address decoding circuit is sood, 
~ The data bus is clear of faults. 

Table 6-7 Data Bus Free-runring Mode Sidnature Table 
with CLOCK inet on U8S rain 10 

6:343e1 Frogram Controlled Mode Tm lementation 

  

| U9F 2 S43A 11 UBB ZF BHFS) I 
! 3 1037 | 3 7OFS 1 The next thins: to do is reconnect the data tuts to the 

| 4 99A0H | 4 U97U 1 MFU  oarnict remove the forced free-run instruction. This will he 

i S 84620) % P6Ue: done tu ¢ 

! 6 sece | 6 386A | 
| F FFO? I 7 OFS 1 - Removing the sround from TEOS or the main hoard. 

| 8 981A 1 8 78F8 | 
| 9 FUAF I 9 065C | ~ Removing the eyll ue/eull down 10K resistors from the 

U88 socket or the main board.   

The signature on the +5V suerla mst be 0003 - Removins the test PROM's. 

~ Triserting the test rrogram FROM arto U30 on the main 

board. 

~ Recommectinss U88 anc U101 on the main boarct. 

The different erograms usec to check selected rortions 

of the sustem are initiated bu the switch SW18 on the main 
board. They are listed in Table 6-8. 

Table 6-8 Test Frosram Selection 

  

  

  

  

  

‘ ‘ ee + 3 bs re $ 
1 SW18-1 | SW18-2 11 
| + +++ | 

| Oren | Oren 11 RAM's & CRT diasnosticl 
| t tote | 
| Oren | Closed 11 PTMy ACTA diagnostic | 
| + +++ | 

| Closed | Oren Il FIA's diagnostic | 

EXORset USER'S GUIDE Fase 06-09 
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TEST FOINTS AND TROUBLESHOOTING ATDS 

6.3.3.2 RAM Check Orerating Procedure 

Table 

of 

CHAFTER 6 

Onee the RAM test rrogram has been selected accordins to 

follows 3 

~ GROUND test inet to strounme, 

~ CLOCK test inrut to U70 rin Bs 
~ START/STOF test aneuts to UL0L ein 1S. 

~ Set the front rane] 
risimns edge 

adse rositiorn,. 

Stor 

~ Turn EXORset rower or. 

~ Turn HESOO4A rower ore 

and Clock 

Fosition and the Start switch on the falling 

663.3.3 RAM Check Signature Table 

The signatures that should be read 
6-96 

Table 6-9 RAM 

are Listed 

switches 

Signature Table 

6-8 and the FDC board implemented» connect the ineuts 
the HFSO04A as 

or the 

in Table 

  

U88 11 
3 
| 
| 
| XD died 
| 
| 
| 
| 
| 

12 

14 
1S 
16 
<7 
18 

F788 
LUFF 
F769 
LOOF 
1C15 
CSFH 
H3HC 
BHOU 

U8B8 11 
LZ 

(2). 13 
14 
15 
16 
17 
18 

288U 
SUAL 
68A4 
0243 
TAA 
F375 
437A 
FUZZ 

3 
| 
| 
| 
I 
| 
| 
| 
| 

U88 11 

(3) 
12 
13 
4 
1S 
16 
17 
18 

4H32 
3734 
7EOS 
3932 
1296 
38FC 
LIPF 

UEP 11 
#2 

(4) 13 
14 
1S 
16 
17 
18 

oe
 

1F24 
2639 
97FC 
CFAH 
FAFC 
2028 

! 

| 
| 
| 
! 
| 

7158 | 
| 

  

C2) 
(2) 
(3) 
C4) 

The 

US2»US39U64 ancl U6 
U34 throush U41 
U42 throws U49 
U7 throws U14 

signature on the +SV sueely must be CBA 

EXORset USER'S GUIDE 

mist he reconnected on 
mist be reconnected or the 
mist be reconnected or the 
mist be recormected or the 

the main board 

main hoard 

main board 
FDC hoarc 

Faste 06-10   

  

TEST FOINTS AND TROUBLESHOOTING ATDS 

6.3.3.4 CRTC Check Orerating Procedure 

CHAFTER & 

Cornmect the inruts of the HPS004A Signature Analyzer as 

follows * 
e 

- GROUND test inreut to ground. 
~ CLOCK test ineut to U92 Fin 21. 

START/STOF test inruts to U9Z Fin 40. 

~ Set the front ranel Starts 
edge rosition. 

~ Turn EXORset rower ore 

~ Turn HFSOO4A rower ore 

6.3.3.5 CRTC Check Sisnature Table 

Stor and Clock om the nisin 

  

  

  

  

  

The signatures that showld be read are listed in Table 
6-10. 

Table 6-10 CRTC Signature Table 

3 3 3 : : 
1 u92 4 41497 1 U63 2 B34FA 1 USS 2 33CF 1 UB2Z 6 U479 | 
i & 798? 1 S CFF4 1 6 HEEB) [mm nen ee i 
i 6& 4H28 | 6) 269401 8 0896 | USB 11 AZ7UB | 
| 7 049C 1 9 O24H I 10 SUA [Se s4 eee 
4 8 O80F | 12 0406 | 12 4C53 1 U69 8 F034 | 
| 9 316 1 15 suc | | 
i 10 =H7AC I 16 6CHS | | | 
| 11 U45e8 1 19° =UA2F | | 
| 12 4730! + + I 
I 13° UHOS | U75 12 s0U0 1 US7 1 AHSB 1 U76 FY BCSA I 
i 14 0544 | 13 2A70 | S- 44CH | 
| 18 9UAH | 14 F7C4 | 10 PSAS | 
| 85 25F4. 1 15: FSS | 1 I 
i 36 UCA7 1 16 3294 | | 

| 37 FCOB | + + ! 

i 38 971F | UB0 2 BS4FA 1 US6 3 A7UB | UB4 8B YH72Z | 
i 39 HF68 | S HUHF | 13° AHSS | | 
| 40 P7400 I 7 PUPF | | ' 

The signature on the +5V surely must be H4UF 

EXORset USER'S GUIDE Paste 06-14  



es. My 

  

TEST FOINTS AND TROUBLESHOOTING ATDS CHAPTER 6 TEST FOXNTS AND TROUEL.ESHOOTING ATDS CHAPTER 6 

6636366 ACIA anc PIM Check Oreratins Procedure 6.3.3.8 PIA's Check Orerating Frocecdure 

Onee the ACTA/FTM test rrogram has been se], 
ae E § 2lecterd according to Table 6-8» amd U6» UL2 has been Flusisect iny 
conmect the ineiuts of the HES004A as follows ¢ + 

Onee Ulis arc W107 are reconnected and the FTA check. 
erogram has heen selected accordins to Table 6-8» connect the 

ineuts of the HFSO004A Signature Analuser as follows ¢ 

~ GROUND test ineut to strouncd, 
~ START/STOF test inruts to ULOL wim 15. 
~ CLOCK test inewt as sreecifiec later. 

GROUND anew to sroure|d, 
~ CLOCK input to UBS rin 10, 

START/STOP inewts to UL0L wim LS. 

~ Set the front ranel Start and Clock switehes or the 
falling edse Fosition arid the. Stor swite isi wllad inci on OF switch on the rigines 

~ Set the front ranel Start and Clock switches om the 

falling ede rosition and Stor on the riginnes @ctsie 
FOSd tor. 

~ Turn EXORset rower or. ~ Turn EXORset rower ort. 

~ Turn HESOO4A rower ore ~ Turn HES004A rower ore 

6.3.3.7 ACTA/FTM Check, Signature Table 6+63.63.9 PIA's Check Signature Table 

The signatures that should be reac are listed 

    

  

  

  

in Table The signatures that should be reac are listed in Table 
6~11. 6-12. 

Yable 6-11 ACIA and FIM Signature Table Table 6-12 FIA's Signature Table 

at ; ¢ : : : : : : : 
US Z sera ; U7 3 ASZF 1 US 5 0000 | UWl2 3 7290 1 101012 2 7H74 1 ULL 2 3555 1107 2 17765 3 F434 | 

mete . ae 6 0000 | & AB2ZF | 6& SSHP | | 3 299 | 3 9PLC6 I 3  FALZ | S FF9U | 
4 ia ee CW) 8B odd ehuCL PCD Zz 0000 | | 4 1048 1 A Fa34 | 4 HOPF I 7 Fe2z1 | 

. | | | ! S$ C380 | S F791 S AVUS | Y 9006 I 

| 6& 0AB3 | G&G FR | & 8986 | 1a. 8535 1 
— . | 7 ASF | 7 9618 1 7 Wa7its 1 13° 89AA | 

(1) HESO04@ CLOCK input must be on US rin 3 \ 8 6AFS | 8 USF | @ 8899 [ae | 
C2) HPSO 040 CLOCK ineiut must be on U8S rin 10 and START/STOF | 9 Fee, | 9 2108 1 9 BUFO 1U100 3 Cé6AF I 

inewts or UZ rim 27 Il 10 HAS | 39 89AAa | + 

| 44, (F374. | W108 8 139H 10102 15 APC7 I 

| 12° H728 1 + ¢ | 

| a3 #1CSsH | UZ 9 21U8 | U9S3 & UANF | U9S 4 3B7H46 | 

| 14 0168 | 11 ZUSE | LZ PAG eer recente ncretcootnif 
J 19 ZC7F 1 13: 9418: 1 1 Uu8S 3 HAYC 1 
  

The signature on the +5U sured mist te 4FAA 
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CHAPTER 7 

DEVICE LOCATION AND SCHEMATICS 

This charter contains the comronent location diasrams 
and schematics of the EXORset Mein ‘Controller Board and 

; Mini-Flores Disk Controller Board. Comeronernt location 
digdrams and schemstics af the video disrlay monitors the 
mini-flores drivesy and the rower surely are in their 
resrective maintenance marwals (see AFFENDIX Ary Bs and CC). 

i EXORset, USER'S GUIDE Fase 07-01   
 



CHAPTER B 

FARTS LIST 

i This charter Ffroyvides the rarts list for the EXORset 
Nain Controller Board and Mini~Florey Disk Corrtroller Board. 
The list reflects the latest issue of hardware at the time of 
Printings. 
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PARTS LIST 

0001. 
000 
o010 
0020 
0030 

0040 
0050 
0040 
0070 
0080 
Hd90 
o01b0 
0110 
0120 
0130 
01490 
0150 
01460 
0170 
0180 
0190 
0260 
0210 
O220 
0230 
OZ40 
0250 
0260 
oa70 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0340 
0370 
03380 
0370 
0400 
O+10 
0420 
0430 
0440 
0450 
0440 
O70 
0480 
O20 
ODO 

CHAPTER 8 

Table 8-1 EXORset Main Controller Board Parts List 

a
 

B
E
R
E
 
W
E
R
E
 
R
E
R
E
 

A
N
R
E
P
 
R
E
N
E
 

R
E
F
E
R
 
R
P
E
H
E
P
U
N
N
E
P
 
R
E
 

N
F
P
 
R
E
N
 

RP
 
A
N
 
P
R
P
 
N
O
N
E
 

EXORset USER'S GUIDE 

SCHEMATIC DNG 
ASSEMBLY  DWG 
MAINFRAME FCB 
CRISTAL QUARZ 4.0 MHZ 
UHF MODULATOR 

40 FIN DIF SOCKET 
28 PIN DIF SOCKET 
24 FIN DIF SOCKET 
18 PIN DIF SOCKET 
16 FIN DIF SOCKET 
2N3904 
ZN4401 
IN4143 
INO L4 
SN74LS00N 
SN74L.S01N 
SN7ALSO2N 
SN74LS04N 
SN7A4ALSOEN 
SN74LS1ON 
SN7A4L.S1.4N 
SN74LS20N 
SN7ALSSON 
SN/4LSG32N 
SN7ALS3EN 
SN7ALSZAAN 
SN74ALSBGN 
SN74L.91 38N 
SN74L.31.99N 
SN74ALSLSGN 
SN7ALSLS7N 
SN74L.SLOILN 
SN74L91.64N 
SN74LS1LOSN 
SSN7 ALS 4.7? “HN 
SN ALS ZAAN 
SN7ALSZS6N 
SN74L S27 GN 
SN74LG3? “tN 
SN7ALS6AON 
MOIASS 
MCLABSF 
MCLABSE 
MC3302 
MC4024 
MC4044 
MCGE0PL. 
MC 6821 
MC6E 40 
MC 68451. 
MCGESO 
MC 6887 

  

SSEWL 2 15X 
OLEWI215X01 
B4EWS2 15X01 
48NWP606AZZ 
ASTEC UML231 

ZBNWPB02ZB09 
ZENWPEI2ZC5 4 
2BNWNIB02B08 
ZENWPEI2ZC04 
2BNWP802B07 

48NW951 0A01 

SIUNWPGISES 1 
SANWPS61SF 62 
SANWPS6 15020 
SANWPS1LSC2Z1 
SINWP6 1 SC2 2 
SANWPS1 SEBB 

SANWPS1 SFOS 
SANWPS1L5C2: 
SANWPOLSC24 

SANW8S1 S025 
SINWPSLSFOL 
SANWNPSISCS? 
SINW9S 1507 0 
SANWNPSOISES? 
SANWPGLSCLZ 
SINWPS1SL2B 
SANWPGLSFAL 

SINWIS6LSC29 

SANWPS LSE OG 
SUANWPSLSED4 
SINWP S41 5E99 
SIANWPOISGF SS 
SINWO SL SESS 
SANWPS1LSE29 
SANWSS LSE 

SINW9S LGAZB 
SANWPS1 GB31 
SANW9S LSE ES 
SANWPO LS B27 
SANW9S 1 SDEL 
SINWSS15F 28 
SANW9 SL SDA 
SANWES TSE 1. 

     

08-02 — Fase 
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OS10 O1 
OS20 BL 
0530 O01 
0540 OL 
OSS0 O01 
0460 DL 
0570 01 
OS80 OA 
0590 01 
Od00 D1 
0610 01 
0620 D1 
0630 01 
0640 01 
0650 O01 
0660 01 
0670 O01 
0680 D1 
0670 O01 
o7D0) «DA 
O710 01 
o720 = B1 
0730 01 
0740 D1 
O750 O01 
O7460 B41 
O770 O41. 
o780 BL 
0790 O01 
oB00) BA 
0B10 01 
OB20) D4 
0830 01 
0840 D1 
OBSO O14 
0660 D1 
0870 01 
0880 BA 
OB90 OL 
0900 BL 
O910 OL 
0920 01 
0930 O01 
OF40 UA 
OFS50 01 
0960) OA 
0970 01 
0980 UL 
OF?70 01 
1000 DA 
1010 O01 
Lo2Zz0) G4 
1030 01 
1040 U4 

a
 

h
d
 

M
E
P
 
P
R
E
 
N
P
 

O
F
 
W
F
R
 
R
P
U
O
O
U
N
G
D
U
R
F
P
A
N
G
R
E
E
E
P
N
P
U
N
N
E
 

U
N
E
 

R
E
P
R
F
A
N
 
A
R
H
 

HE
 

R
P
E
 
R
R
P
R
E
 

WE
 
W
H
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SCBVZ41.P 
MC79OL.DSG 
MC1A017 
MCM2114L30 
MCM27 141. 
MCM4116 
MCM4641.-20 
MOMOS7 41. 
HM7420 
MCM7640DC 
+O 
+10 
+10 
10 
1.0 
47. 
22 
°6B 

3.9 
390 
680 
1.0 
262 
330 
47 
10. 

820 
240 
1.5 
470 
39. 
150 
343 
47. 
S40 

1.0 
ara’ 

10. 
B20 
100 
1K 
1K 
LOK 
PCE 

UF CERAMIC 
UF CERAMIC 
UF POLYESTER 
UF BEAD TANT 
UF BEAD TANT 
UF TANTALUM 
PE 
UF FOLYESTER 

6-30 FF VARTABLE 
10 FF 
25 UF/16U ELECTRO 

RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESTSTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESIST OR 
RESISTOR 
RESIST OR 
RESISTOR 
RESISTOR 
REST STOR 
RESISTOR 
RESISTOR 
RESISTOR 
REST STOR 
RESIST OF: 
RESISTOR 
RESISTOR 

RES NETWORK 
RES NETWORK 
RES NETWORK 
RESET SWITCH 

m
h
 

= ae
 

S
M
R
 
A
M
A
M
R
A
R
M
A
 
R
R
A
 

“o
s 

m
M
 

My
 

2%43 FIN PCE CON 
S POLES DIN CON 
23 FIN KEYGOARD CON 
8 PIN KEYEQARD CON 
10 FIN FOWER CON 
BUZZER 
VIDEO CON 

1/74W 
1/AW 

1/4W 

1L/4W 

1/4W 

1/4W 
1/4W 

L/4W 

1/4W 

L/4W 

1/4W 

L/AW 

1/4W 
L/4W 

1/4W 

1/4 

1/4W 

1/46 

1/4W 

1/4W 

1/4W 

17 4ba 

STL10 

SIL 

SITLLO 

CHAFTER 8 

SINW9461SD07 
SANWPOISF 47 

SANWPS LSP AZ 

HARRIS 

ZINWE702A09 

ZAINWPS1BAI3 

BOURNS 
EQURNG 
BOURNS 
Ca kK 
2BNWPB02A72 
ZENWIEIZO10 

ZBNWPBOZE3IS 
SMB-12 
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FARTS LIST CHAPTER) > FARTS LIST CHAPTER @ 

Table 8-2 EX0Rset Mini-Florrw Disk Cantraller Board Parts List Table 8-3 EXORset Hardware and Cables Parts List 

0001 4 REF AR Ro SCHEMATIC DWG CREMLALAN oon1 b4 REF AR RK ENCLOSURE DWG 15DW19B0X ogoz 01 REF AR KR AGSEMEIY DWG pena gene pooz o1 REF AR R KEYBOARD DWC 01DW1981Xx 0010 D4 1 EA : «FDC PCE BIEL 216X014 0003 41 REF AR R KEYBOARD SUFFORT ONG ogz0 OL 1 EA B 40 PIN DIF SOCKET ZENNPEOZED7 0004 O14 REF AR R ORT 9" DWC 01DW1974X 0030 D4 1 EA #0 24 PIN DIP SOCKET siilbgabgriabad 0005 v4 REF AR R CRT SHROUD DWG 0040 O14 8 EA B 16 PIN DIF SOCKET altialale dag 0006 01 REF AR R CARD GULDE SUPPORT DNG 0050 04 1 EA {0 MFB6S71 SGNHPS1 DAZE oo0y o4 REF AR Ro  FOWER SUF DWG 0060 01 1 EA &  SN74LGOON SINWPG1SE9 ogos 01 REF AR R DISK DRIVE DG 01DW1978x 0070 D4 2 EA :  SN74LS04N SANNPSISC21 oooe 4 REF AR R DISK DRIVE BRACKET DWG 0080 O14 1 EA B SN74LG1.0N SLNN? GL SEG ou10 O41 1 EA B ENCLOSURE TEKO oo90 pd < EA 1 GN7AL.G21N BAN POL Stee 0020 D4 1 EA 2 POWER SUPPLY PLT840 MDD 0100 O41 1 EA &  SN74LS30N SANWP615C23 0030 04 1 EA BR 10 PIN SUPPLY CONNECTOR 0110 D4 i EA E SN74L.G32N SANW9O1SC24 0040 DA 4 EA 2 «9 ORT M&89MDM9 0120 01 9 EA R SN74L.S3EN | asl o0s0 O41 2 EA B 20 PIN CRT CONNECTOR AMP SI32Z99~-1 013004 4 EA BE SN7AL.S74AN SANN961 502% 
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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, 

  

  

+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 Isolation 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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VOLTMETER HOOK-UP FOR SAFETY CHECK       

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. 

7.3. ELECTRICAL SPECIFICATIONS* 
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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 syne 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.
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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. 

         
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 
  

  

  
  

    

  

  

        
  

    

  
  

    

  

  
  

  

  
  

      

FIGURE 7.3. — 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, QS. 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 04, 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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FIGURE 7.4. — VIDEO AMPLIFIER CIRCUIT 

  

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. If 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 syne 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 QS 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 syne 

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 

1C1., 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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FIGURE 7.7, — HORIZONTAL CIRCUIT 
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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, R52, 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 syne 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 R57 (VERT LIN 

control) and R54, to the junction of C27 and C28. 
Since this path is resistive, the waveform will be inte- 

  

  

COMP SYNC OR   1 
8. 
AMPL 09 TTL VERT, SYNC 
  eur 

      
* 

EAT vi 
Say omen 

H “4 

4 

RE
O 

tx 

t 

S
a
r
t
 

= 

  

  

  

        
400% 

VERT HOLO 

A NAS) PARABOLA AT JUNCTION 

' ‘ ! OF C27 AND C28 

  
  

ae wwe 
060 

it 

: ‘ 
g! VERTICAL DRIVE WITHOUT 

‘ 1 VERT PARABOLA ADDED 

PARABOLA PULSE AND VERTICAL 1 
c} SAWTOOTH ADDED TOGETHER, 

1 WHICH PRODUCES THE REQUIRED 
VERT DRIVING SIGNAL 

N56 
330 

r-
= 

       
+) con 

| swoomr   

FIGURE 7.8, — VERTICAL CIRCUIT   
  

    

  

 



  
  

  

  

  

  

     

  

  

  

     
  

  

      
  

  

  

            
  

  

                  
                    

          
  
  

  

              
  

  
          

        
          

      

   

    

          
                    

      

grated into a parabola by C27 (waveform A). This resu- } —7.8. M68MDM SCHEMATIC 
Its in a predistortion of the ramp waveform (waveform 
C.) (Waveform B illustrates the drive sawtooth without pal t 
parabola shaping.) Parabolic shaping is necessary to cOLLECTOR FROM ; 6 a 
compensate for the non-linear charging of C27 and C28, (VERT) onoeC ne ; : i Ui = fl 
and the impedance change occuring in L2 with current, BH eee sf at Ty 
Capacitor C31 serves to remove the DC component of ‘ x i rs | ; t by 
the vertical deflection yoke current. Diode D9 clamps tea 33 f Biss eee alts the collector voltage of Q12 to a safe level. an 3oe 7 i I i His i olay i 

by Sring Buoy Ey og! 3 
: a a Hd Lot Qe ti hs RETRACE BLANKING (Reference Figure 7.9.) \ 3 Bs PERE rit et OMe HE Lb! 

Retrace blanking is provided by negative-going hori- oa i 4 
zontal and vertical rate pulses applied to G1 of the CRT. ae ; 
The collector pulse from the horizontal output stage, REARSENE fcr BR 8 a Q8, is developed across R43 through R42 and C22. The = or car owe pe “t tt 
collector pulse from the vertical output stage, Q12, is sou & ak — 38 8 differentiated by C21 to remove the sawtooth portion : fi BT, gt fae of the waveform. The remaining pulse appears across anc -}---4 feieen Be lg pelt Hi 
R43. The mixed vertical and horizontal pulses on R43 eo Eggst a i z | ait z 
are amplified and inverted by the blanking amplifier, FIGURE 7.9, — BLANKING AMPLIFIER zi #Le i Manet] a ie £ Q9, and applied to G1 of the CRT. EI 3 goalie oot erat ied fae ry allt OBB uf 9 i H kei | ae) < 

gg | Paneer s]hatt $ G Tah pH ae Ane || ea tae ; es a § |p, 3 
Le tetas heehee dened tieeed w 3k ge Ww + ¥ xr 

§ St dt Go i tien ” 7.7. M68MDM-1 CHASSIS PARTS LOCATION i : f 3 : ut, Baek « 
a pe . 

SE wat : i =? \i_gs s betel f ef apie] el] 2 als E eh ™ 3 p12 R72 12 
TTP Ge ey of = Hle: gy we | ele las 8 

\ ih H “§ 8 
( 

rl a 
. w 

ra) 

$ 
| 

SIGNAL < CIRCUIT ° i CARD s w 
ns 

5 5 
1) 3 fF A 

PONITOR 2 " hom i a a” INPUT/OUTPUT Fo ae 9 | eee Bay ca 3 os 28 CONNECTIONS ® dt 8 jot | ear 

i . a Pat oe 
£8 " z t i+ -§ 

gon Pe ga teed ath 
#8 = rac FAEPC-00137 
83 I i bo 
++—I 3 MF 

DEFLECTION sr de “TP tana CIRCUIT CARD NG cook 8 
HORIZ/VERT, ite. bel § DEFLECTION 

el | 
YOKE 

ace) Sea   
FIGURE 7,10. - MODEL M68MDM-1 REAR CHASSIS VIEW 

  

                 



  

—_7.9. SIGNAL/DEFLECTION CIRCUIT CARDS   
  

    

   

    

  

   
        

   

   
  
  

      
  
  

  

  

  

      

    

  
          

To OGFLECTION 
a8 ut Qi2 YOKE (3 13 a8 Lu Qi2 

S-SHAPING HORIZ HORIZ VERT vent won FIGURE 7.14. Tees ce CIRCUIT CARD (M2000 ONLY) ouTPuT WIDTH OUTPUT ar 

HIGH VOLTAGE Gan] ovul eux] neo) STANDOFF 22 (ae _ | INSULATOR (x re 2% 2520880 i (M2000 ONLY) 6 ‘ folk 
| K ee 12 

p tuo Anoo8n 

| (i ® 
p3 

y | MATES 
WITH $3 

| 43 | 
sl 3] 

H 
Lege ! 

REI HV. LEAD 
acto FOCUS TOCRT | mn " i 

2ND ANODE | 
¢ nna R63 : BRIGHTNESS 

iP : ery ; 
q Y t nna pl 

i} mm? bro ent MATES WITH S1 

| aes: AGG (PIN 6) ON SIGNAL | b | . CIRCUIT CARD A o Meh 
e 4. nv net — ) 

Je FIGURE 7.12, — DEFLECTION CIRCUIT CARD i nt HT | i J} ovemay —cerc-00130 : COMPONENT SIDE Te ore \ 
= 2 Ss o xvi $223 a2 ie 

CRT 
ea2 3 $3 obs de Wen Ta HOT SOCKET a 2 PRESENT. UMPCS WIL . big : it ome (PIN 2) 
g¢ $ DASHED LIES INDICATE 
$ 4 WOT PRESENT ALL 5 pity. nu a7 R38 | 

HORIZ HORIZ HORIZ | 
ORIVER ORIVER HOLD | 

103 ; BLANKING 
| IN/OUT 

: 
. ! 

; R52 
a Qa oy 

VIDEO | SI 
OUTPUT 

R14 RS7 VIDEO 
VERT. BIAS 
LIN 

1c1 

Rag 
VERT wu) 5 | HOLD TTL/COMP | 

RS 
CONTRAST 

| 1 
MATES WITH , 
P1ON } 4 nee 
DEFLECTION 8 - - 
circuit carp 4 : " 4 i cs OVERLAY. | Gkre-pota2 | 

FAEPRC 00135 p AAO k guy rrisg hg ——" at, ESE! 
ie Juz BIGURE eer are rie ese BOE FIGURE 7.15. — SIGNAL CIRCUIT CARD | ae SOME 

b283 Z 2 SOLDER SIDE            



    

  EXORset USER'S GUIDE 

  

APPENDIX EE 

EASF 6106 MATNTENANCE MANUAL. 

Pare B01  



  

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 requirements 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. 

e Never place heavy objects on the 
mini disk cartridge. 

@ Never touch the mini disk trough the 
cartridge opening when handling. 

° Never attempt to clean the mini disk. 

e Do not bend or fold the mini disk. 

° Do not use rubber bands or paper clips 
on the mini disk. 

e Never write on cartridge (use labels). 

e 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-Iland 3-12 

respectively. 

  

    
FRONT DOOR 

LABEL   

Caution: insert fully before closing the front door! 

FIGURE 3 - 11. MINI DISK LOADING 

  

STEP ACTION 

  

| 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 

  

 



er 

Bind «Bs WRITE PROTECT 

There are two fashions usual to protect a 

mini disk from writing: 

5.2.5.1. WRITE PROTECT IF NOTCH OPEN (ECMA) 

Jumper: JJ35.: 3 - 4 

  

WRITE 
PROTECT 
TAB 

        

UNPROTECTED 

a) Write Protect if Notch open (ECMA) 

b) Write Protect if Notch covered (Shugart) 

  

  

WRITE 
PROTECT 

ia 

    

WRITE PROTECTED 

FIGURE 3 - 12 , WRITE PROTECT FEATURE (ECMA) 

  
  ur

 

1s 2. WRITE PROTECT IF NOTCH COVERED (SHUGART) 

Jumper :; JJ3 : 5 - 6 

  

JS4: 3-4 

WRITE 
PROTECT 
TAB 

1@) 

ay . ————       

WRITE PROTECTED 

  

        

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 

4. Bes PCB REPLACEMENT 

a. Turn off DC voltages. 

b. Remove Pl, P2, P3, P4, PS, 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 : B0p* 2p 

  

4.3.2. SPINDLE DRIVE SYSTEM 

The spindle drive system consists of the drive 

motor, the drive motor pulley, the spindle 

drive belt and the spindle drive pulley. 

4.3.3.1. DRIVE MOTOR AND DRIVE BELT CHECKS 

a. Turn off the DC input power 

b. Rotate drive motor manuelly and in- 

spect- drive belt for wear , cracks 

or fraying edges. i 

Replace drive belt, if necessary. 
1 

c. Rotate motor manuelly and inspect for i 

bearing noises or binding. Replace : 

drive motor, if nenessary. tT 

(Ref. to Drive Motor Replacement 

Procedure) 

d. Turn on DC power to mini disk drive 

e. Start drive motor (MOTOR ON/ active) 

f. Verify that drive motor and drive 

belt operates normally and that 

drive belt tracks evenly andsmoothly 

in center of both pulleys. 

  
DRIVE BELT TENSION CHECK 

- Take a dial gauge and press it 

against the drive belt until the 

deflection of the belt is 5 mm. 

- The reading on the gauge must be 

~ 80p 

If the measured value is out of li- 

mits perform drive belt tension ad- 

justment. 

  

Reading 80 p a 2p 
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«2.5. 

DRIVE BELT TENSION ADJUSTMENT 

. Slighty loose the drive motor set- 

screws. 

. Adjust the drive belt tension for a 

Reading of 80 p on the dial gauge , 

when the drive belt is 5 mm deflec- 

ted, 

. Thightex ‘he drive motor setscrews. 

DRIVE MOTOR SPEED CHECK 

. Load a BASF CE Mini Disk or a torque 

reference disk. 

. Turn on drive motor 

- Allow 5 minutes warm up time. 

Check that the dark lines of the 

tacho disk on the spindle pulley ap- 

pear motionless. Use the inside 

ring for 50 Hz and the outside ring 

for 60 Hz. * 

DRIVE MOTOR SPEED ADJUSTMENT 

Load a BASF CE Mini Disk or a torque 

reference disk. 

. Turn on drive motor. 

. Allow 5 minutes warm up time. 

. Turn the potentiometer R 47 until the 

dark lines of the tacho disk on the 

spindle pulley appear motionless. 

Use the inside ring for 50 Hz and 

the outside ring for 60 Hz. * 

This adjustment is only possible in an 
area where flourescent light exists. 
Otherwise provide the adjustment or check 
as shown in 4.3.2.6. 

 



4.3.2.6. DRIVE MOTOR SPEED ADJUSTMENT 4.3.3, POSITIONING SYSTEM 

USING A FREQUENCY COUNTER 
The positioning system consists of the step- 

per motor with spiral wheel, the head car- 

riage assembly and the track 00 microswitch. 
a. Load a BASF CE- Mini Disk or a tor- 

que reference disk. 

b. Connect a frequency counter to TJ2-8 

(INDEX) 

  

c. Turn on the drive motor. 

d. Allow S minutes warm up time. 

e. Measure time between two consecutive 

INDEX- pulses and adjust poti R 47 

to 200 msec * 1 msec if necessary. 

4.3.3.1. TRACK ADJUSTMENT CHECK 

| 
| 
| 

4.3.2.7. DRIVE MOTOR REPLACEMENT 7 

  

  

. Load a BASF - CE Mini Disk e 

  
. Start the drive motor and select the 

mini disk drive. 

im
 

. Allow 10 minutes warm up time, then 
step the carriage to track 16. 

a 

d. Measure with oscilloscope: 

+ Remove mini disk drive from mounting, 
SYNC : EXT. POS. TJ2-8 INDEX 

  

  

  

    

      

   

   

and place it on a clean work surface. GH 1: AC SO mV uncalibrated inverted TJ1-7 

+ Remove drive belt. 2 mv 
MODE: ADD 

.» Remove wire 2 and 4 of P6. TIME 
BASE : 10 ms/ Liv.uncalibrated 

. Remove the two drive motor set screws. 4 

Drive motor is now loosened from disk ‘i ——   e. Monitor the read signalon the screen 
and adjust the time base of the scope 
until four orientation bursts are 
shown, 

  
drive. | 

+ Place new drive motor in same posi- 

tion and fasten it slightly. a 

Tighten drive motor setscrews. | 

€. Turn the variable gain potentiometer 
until the amplitude of the first 
orientation burst reaches 60 scale units. 

Determine X and Y.(see Example!) 

  

Re install wire 2 and 6 P6. 
X= U, - Uy Caution: Pay attention   

  

&- Install drive belt and verify cor- } | 
to sign 

rect tracking. _——. Y = Uz - Uy 

h. Provide drive belt tension adjust- : h. Calculate 2 

ment procedure (4.4.2.3). | Z=X+yY 

EXAMPLE: i. If Z exceeds 15 scalé units proceed 

z with point e. of track adjustment 
X =U, - U, = + 2 scale units procedure (4.4.3.2.). 

Y= U, * Uy, =i- 4 scale units 

Z=X+Y=+ 2-4 = - 2 scale units 
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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 SO mV uncalibrated inverted TJ1-7 

CH 2 : AC SO 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 sign!). 

. Perform track zero switch adjustment 
check (4.4.3.3.) 

  

  

  

  

    

              OUTER STOP 
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4.3.3.5. TRACK ZERO SWITCH ADJUSTMENT CHECK 

    

Select mini disk drive and start drive 
motor, 

Monitor TJ2-3 (TRACK ZERO SWITCH) 

SYNC ; AUTO 

CHT : 2V / Div. TdH2-3 

MODE : CH 1) only 

TIME 
BASE : 10 msec/ Div. 

Step out to track 0 

Check space between head carriage and 
outer stop for ~ 2.5 mm, 
If the space is not correct provide 
track zero switch adjustment. 

. Check if track zero switch closes 
(TJ2-3 —e low) between track 3 and 
2 when stepping towards track zero 
and opens (TJ2-3—« high) between 
track 2 and 3 = when stepping 
from track 0 to track 4. If 
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 TJ2=6 

(TRACK O00) 
CH 2) +) 2V/DIV Td2=4 

(TRACK O « SWETCH ) 

MODE : Chopped 

TIME 
BASE : 10 msec/DIV 

. Step the head carriage out until the 
head carriage touches the outer stop. 

3 aap in until CHI goes 
high (normally one step in).Now the 
head carriage is positioned at 
track 0, 

. Loosen the track o switch 
and adjust it that it will close 
(TJ2=5: high—=low) between track 3 
and 2 when the head carriage is mo~ 
ved towards track 0 and will open 
(TU2-3: low —ehigh) between track 2 
and 3 when the head carriage is step- 
ped from track 0 to track 4.        
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4:63: 3.6. 

  

+ TRACK ZERO SWITCH REPLACEMENT 

a. Turn off all DC input power. 

b. Remove PCB. 

c. Remove holding screws of the track 
zero switch (on the rear). 

d. Remove the wires of the track zero 
switch. 

e. Connect the wires to the new track 
zero switch. 

f. Install the new track zero switch 
and the PCB. 

g. Provide the track zero switch adjust 
ment. 

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. )). 
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4.3.3.7. STEPPER MOTOR REPLACEMENT 

(Only applicable with Alu- Spiral-Cam)- 

a. 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 0 

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 

i. Provide the track adjustment accord- 

ingly (4.4.3.2.). 

4.3.3.8. SPIRAL WHEEL REPLACEMENT 

(Only applicable with Alu-Spiral-Cam). 

a. Remove the stepper motor 

(See Aid. S27. )a 

b. Remove the spiral wheel. 

c. Reinstall the stepper motor and the 

new spiral wheel. 

d. Continue with point f. of the step- 

per motor replacement procedure 

(4 AGsI4) s  



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 mn. 

If there is no space between the head 

load actuator and the pin on thehead 

load pressure arm, perform head 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 mn. 

Reinstall the PCB and the mini disk 

drive. 
m
a
 D 

Vy   

  

    

    ED 

  

    

    

     

            

Adah 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. 
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READ/WRITE ELECTRONICS 

JITTER CHECK AND ADJUSTMENT 

Load a BASF Mini Disk 

. Turn on drive motor 

. Step to track 39 

. Write all " ones " 

. Measure with oscilloscope 

SYNC INT. POS. CHI 

CH1 AC 200mV/div TJ1-7 

CH2 pc 2V/div 1D-9 READDATA 

+ Trigger Oscilloscope so, that the 

read data signal as " cateyes " are 

displayed. 

- Measure jitter. If necessary adjust 

poti R 69 for jitter < 100 nsec. 

- Step to track O 

i. Check for jitter 4 500 nsec 

If this value is exceeded 

the R/W- Control PCB 

replace 

  

  

  

  

  

          
450;usec * 80 jusec 
      

3.6 

-3.6. 

«3-6. 

PHOTO TRANSISTORS AND LID‘ a, 

PHOTO TRANSISTOR REPLACIMIN'T 

- Disconnect plug of defect photo 
transistor. 

b. Remove photo transistor 

c. Insert new photo transiptor 

d. Reconnect plug 

e. Check the function of the photo 
transistor 

d. Provide the Index detector adjust- 
ment, if the Index photo transis 
tor have been changed, 

2 LED - Replacement 

a. Solder out the LBD 

b. Put in the new LED 

- Check the function of the Lib 

Provide the index detector adjust- 
ment if the Index LID have heen 
changed. 

INDEX DETECTOR ADJUSTMINT CHNOK 

Load a BASF - CE mini diak 

Start the drive motor and select the 
mini disk drive 

Step to track 0 

- Measure with oscilloscope! 

SYNC : EXT. POS. TJ2=t 

CHI : AC 100 mV inverted Tdl<? 
CH2 : AC 100 mV Tdi 
MODE : ADD 
TIME 
BASE : 100 psec / Div 

- Check the tintng between atart of 
e the sweep and t data burat for 

450 psec * 80 psec 

Provide the index detector adjust 
ment (4.4.6.4.) if necessary,



  

  

4.3.6.4. INDEX DETECTOR ADJUSTMENT 4.4. LOCATION OF TESTPOINTS, IC's, 
POTENTIOMETERS AND CONNECTORS 

Load a BASF - CE Mini Disk 2 

  
Start the drive motor and select the s

 

  mini disk drive- 

  
c. Step to track 0 

  
a uceeigea Ca 

d. Messure with oscilloscope: by OB ene + + 4 

450 jusec 80 ;usec cee ganas 

SYNC : EXT. POS. TJ2-8 INDEX ] 

CH 1: AC 100 mV inverted TJ1-7 BD opine eure 
CH 2 : AC 100 mV TJ1-9 

MODE : 100 psec /Div. 15-0 O-RII—@ 

TIME : 100 psec / Div. Cit o—Li-@ @—K-@ 
BASE 2 ool 

  

          

e. Loosen the set screw of the index - 

holder 

  

        

f. Adjust the time delay between start 

of the sweep and the data burst to o-063 © @ 6l% Sohis 

450 psec = 80 psec. oS —n 

  

  

  

  

    
S es ow Tighten the index holder set screw. z. y 

        
    

  

  
      POTI FUNCTION 

R 47 Drive Motor Adjust 

R 69 Jitter Adjust 

  
          
        
  

  

  
  
  

    
    

  

    
  

    
    
    
    
      
    
          

Test Points Signal 

15.2 Write Current Signal 

3,5 Read Signal (Preamp, Output) 

TJ 6 GND 

7,9 Read Signal (Hitferentiator Tnput) 

Connector Function 8 Jitter Voltage 

Jd Signal - Interface 10 frase Gurrent TP, 

J2 Read/Write - Head 11,12 Write Current TP, 

(ie: Head Load Solenoid 1 DISK CHANGE Ut/ 
J3 2,4 Door Lock Solenoid 2 PWRONRESET/ 

5,6 Write Protect Photottansistor Tid 3 N.O, TRACK ZURO SWITCH 
7,8 Index Phototransistor 4 IN USKe Pl 

11-18 Stepper Motor 5 MOTOR ON 

JS DC- Connector 6 TRACK 00 - 

4,4 Drive Motor 7 GND 
J6| 3,5,6 | Track Zero Switch 8 INDEX -             
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INTRODUCTION 

M68MMPS1-1 

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 motherboard. 

GENERAL DESCRIPTION 

The power supply will operate on 110 or 220 VAC input, This capability is 
provided by a jumper arrangement on TB1. Overload protection and power fail 
regulation are provided on all DC outputs. Over-voltage protection is also 
provided on the 5 VDC output. Calibration pots allow the outputs and the 
over-voltage protection to be adjusted. Table 1 lists the specifications for 
the power supply. 

TABLE 1. 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 VDC + 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) 

5 vbc - + 0.5 VDC 
12 voc - + 1.0 VDC 

5 VDC output - output rise to 7 volts reduced 
to 5 volts or less within 50 \sec, 

5 VDC output: +7.0 V file 
-0.5 V (max 

+12 VDC output: +17.0 V (max) 
-0.3 V (max) 

5 VDC output - compensate up to 0,5 VDC drop, 

0 to 70° C - 70% derating between 50 and 70° C. 

9.5 inches 

6.25 inches 

5.0 inches 
  

  

 



As shown in Figure 1, the input terminals are push-on type, and the output is 
a 12-pin connector. 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 lists for the power supply. These parts 
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] a Z lists reflect the latest issue of hardware at the time of printing) 
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Thy res ast pn Ae TABLE 2. Power-One Power Supply Parts List 

f Or > § a e REFERENCE MOTOROLA ——_—_ eee 

of mie we DESIGNATION PART NUMBER DESCRIPTION TIVITY 

c= } cn “2 
ak a 

‘ C1562,,05 Capacitor, Electrolytic, 1000 MFD @ 16 VOC | 

rf 
C3 Capacitor, Electrolytic, 64K MFD @ 15 VDC | 

Ne z3 : o 
C4,C6,C10 Capacitor, Fixed, Mylar, .001 MFD @ 100 VDC | 

wT eh ges a C7 Capacitor, Electrolytic, 7300 MFD @ 35 VDC \ 

“| 4.3} c8,C12 Capacitor, Fixed, Mylar, .01 MFD @ 100 voc | | 

x = we 
ss ax aa 

€9,C13 Capacitor, Electrolytic, 100 MFD @ 35 VDC l 

te Oa 5 Cll Capacitor, Electrolytic, 3300 MFD @ 35 VDC L 

Le ir ‘lp eM C13 Capacitor, Electrolytic, .1 MPD at 50 VDC L 

+ ave = 
o 

° . 

ae ae t i CRI R7LIA Diode Bridge L 

é iris 8 8 CR2,CR3 AEIC Diode, 1 Amp, 200 V it 

0 5 CR4,CR5,CR6, AE3B Diode, 3 Amp, 100 V L 
3 CR8,CR9,CRIO, 
“4 CR11,CR12 
3 CR7 IN968A or | Diode, Zener L 
= IN753A 

. 1,02,03 12505-2 Transistor Pi 

8 Q4 12500-5 Transistor E 

Oo 

= Q5,Q7 2N6554 Transistor E 

2 Q6,98 12505-3 Transistor k. 

3 
. $ R1,R3,R5,R12, Resistor, Fixed, Carbon, 6.8 ohm, 5%, ‘iW Le 

s 3 - R15,R34,R35, 

we 38 } R36 

| | s38) le 2 g 
ial Bz ae Poe Gh: v2 ce R2,R4,R6 Resistor, Fixed, Carbon, 22 ohm, 5%, hill L 

is C 5 - «+4 : . 

3 3] ag aS R7,R8,R9,R22 Resistor, Fixed, Carbon, 2.2K ohm, 5%, 'W |!) 

ss, 1 eae a w R10,R11,R26 Resistor, Fixed, Carbon, 180 ohm, 5%, \W I 

ci a* ; aa s a) R27 

t] 2% ~6 4% bys ok 2 
4 

li 5,3 we Seu 20a: a R13,R21,R23, BE54719 | Potentiometer, 1.5K ohm L 

abi le R31 (CTS) 

an, 3 Q “on [op | 

DES meng cere ce “hy R14 Resistor, Fixed, Film, 1.62K, 2%, kW L 

a8 agers VC ae R16 Resistor, Fixed, WW, .12 ohm, 2W L 

i adi ~ o 0oade Geo ag R17,R29 Resistor, Fixed, Carbon, 270 ohm, 5%, IW L 
2 «5 + [sa g | ale © s Wow 

; “a a sa | ip | | J R18,R30 Resistor, Fixed, Carbon, 4.7K ohm, 5%, bl L 

xs a ¢ a SUA oll Vig             
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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- 
ESTGNATION PART NUMBER DESCRIPTION TIVITY 

R19,R20 Resistor, Fixed, Carbon, 47 ohm, 5%, 4W L 

R24,R32 Resistor, Fixed, Film, 1.2K ohm, 2%, %W iE 

R25,R33 Resistor, Fixed, Film, 2.2K ohm, 2%, 4W L 

R28 Resistor, Fixed, WH, .22 ohm, 2W L 

SCR1 SD315L Silicon Controlled Rectifier L 

ye 13402 Transformer, Power L 

U1,U2,U3 Ua723 Voltage Regulator L. 

TABLE 3. Motorola Power Supply Parts List 

REFERENCE MOTOROLA = =[ 
ESIGNATION PART NUMBER _ DESCRIPTION 

Gl 21ATHOO81A001 | Capacitor, Electrolytic, 64K MFD @ 15 VDC 

203,06 Capacitor, Electrolytic, 1000 MFD @ 16 VDC 

C4,C9,C13 Capacitor, Fixed, Mylar, .001 MFD @ 100 VDC 

(5, C15, C16 Capacitor, Fixed, Ceramic, .0033 MFD @ 50 VDC 

C7 Capacitor, Electrolytic, 10K MFD @ 35 VDC 

C8,C12 Capacitor, Fixed, Ceramic, .01 MFD @ 50 VDC 

C10 Capacitor, Electrolytic, 100 MFD @ 35 VDC 

Cll Capacitor, Electrolytic, 5000 MFD @ 35 VDC 
C14 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 
98, CR9,CR11, 
12,CR13,CR14 

CR16,CR17 2N6394 SCR, 12 Amp, 50 V 

Q1,Q2,Q3 2N5885 Transistor, Power, 60 V, 200 W 

Q4,Q5,Q7 2N6569 Transistor, Power 

Q6,Q8 2N6554 Transistor, Power 

1,R10,R20 Resistor, Fixed, Carbon, 2.2K ohm, 5%, 4W 
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     

      
  

  

  

  

BF eT teN PAST RIE DESCRIPTION 

RO,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%, ‘iW 

R15,R16,R25, Resistor, Fixed, Carbon, 5.1K ohm, 5%, 'W 

R33,R36,R38 

R17 Resistor, Fixed, Film, 11.3K ohm, 1%, SW 

R24,R32 Resistor, Fixed, Film, 4,64K ohm, 1%, ‘Wl 

R27 Resistor, Fixed, Carbon, 0.20 ohm, 5%, IW 

R35,R37 Resistor, Fixed, Carbon, 22K ohm, 5%, 'W 

R39,R40 Resistor, Fixed, Carbon, 20 ohm, 5%, ‘MW 

TH 24THO3146A001 | Transformer, Power 

U1,U3,U4 MC1723 Voltage Regulator 

U2,U4,U6 MC3423 Overvoltage Sensing Circuit 

TABLE 4. Power Supply Cable Parts List 

stn | oe esr 
Jl 15NW9806A30 | Housing, Connector, 10 Contact, Positive Lock 

J2 15NW9806A97 | Housing, Connector, 12 Contact, Positive Lock 

29NW9805A87 | Contact, Socket, 20-14 AWG 
(20 required; use in Jl and J2) 

2ONWE805A51 | Contact, Socket, 20-14 AWG (Alternate) 

29NW9805A77 | Terminal, Ring, Vinyl Insulated, 22-16 AWG 

(1 required)     
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TIVITY 

  

  

   



 
 

= 
e 

} 
eee 

E
e
 

ee 

Ke 
G
e
e
s
 

r b 
& r re 

L- 
> 

LA 

BENS 4 FO @ meee |   

N
G
:
 

e
a
e
 

t
e
d
 

e
n
 

aSgS SSF 
Gag eeaes 

S
A
N
M
T
H
V
W
N
S
A
T
H
o
O
w
W
L
 

BITS 0 TO 3 

  
crit 

 
 

   


