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2. Intægrated Computer Hardwaro.

2.1 Genoral Dæscription
Two circuit boardæ contain all functions for computer and

and graphic~generator.They are closæly connectæd inside the X35
Basic~Unit.

Data
Bus ~ '''''''''"^ ÛRTE

»

1-,-up»__.-v-_-1

I

' I

Û 1 lá I [lång
'l,.

:oo

l:I!__||;"] 5-

a

'n'1|;;|+='-rn ' |=- nr'
l_I|.'II|:l'f..I':'|"'I1 hv li “W ' - ~ H~'r ~'°'r-|.~.:| QÅL5

_::;. -:;::*::::1:"';*^:* ___ .:~_ *__ ;;;~ :f:*::*:f:;:::~

*it 11 ~^

-:P'
-L

1
U

"'i

l__| 'n 1' IE*

f\ ddræss

{

/"~

h

* Boa

S" or 8 u _ _
ü A

IJ5 Ü

Ü

Ü

'__\[ÜCU

\,__,é':-_._ %

_QH-' ~

Ä |-I-_-:::-

1:1
°' ___3.M

.gI:'v' _

bQ

'za _-¿;

LU%~HET BU3 E _ r«l DHH E

se-.Q §

-no uns1SÜUI , w WwW@_ww l
'II II i 5- Iis? ""°'”' Å BH” 1

anno - '

..;
:aoø~cn&"'"-l1^:f:aï1__' luuanocl__:ï_::1nc:::_ ' man-~~

I.'1|:|dV..:fr|-| ,:. -. -~. :M ~. , .~' ,:, '.°.".-3.:,

t'1l:ldE'r|.| Å. Z
I HM: N I-.F LJ tik. .J v '-J

Prinfr'" I FT
Rægboard 'T

I "'
_:f^"':^n _ _1no_nøcIci:;__;:n0ar~*;__:;::rc*:* -:~-^~

External u _ _l_ __ ,l«
Intærrußts %%U' HH”

C33 1 1-3-r|»j.5| r _ P1-'51 i Fn f"|E'f|'nII Hz!

W _ F_,,.¿,,., Ü ~~ nnnn om-
Pic 4.Block Diagram over the X35 CPU including the Graphics

controller and video memory.
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2.1 General Description
Two circuit boards contain all functions for computer andand graphic~generator.They are closely connected inside the X35Basic~Unit.

2. Integrated Computer Hardware.
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2.2 CPU
The microprocessor used is a Motorola 68008,which is a

32~bit processor with an 8~bit bus.The clock frequency is Bhz.
The 68008 is software compatble with other processors in the
68000 +amily.The resources available to the user consist of the
following:

* 17 32~bit data and address registers
* 56 basic instruction types

Extensive Exeption Processing

**#*

14 addressing modes
Complete code compatibility with the 68000

Addressing: There are two main addressing modes from hardware
point of wiev: System(supervisor) mode and User mode.In the 8ys~
tem mode the 1Mb address space is divided in two areas{2Åm1 space
from 0 to 512kb,and IÜ~space from Slšk to 1Mb.The'E~h{is addres~
sed through the MAC(so mapping to any physical memory areas can

if* be made) but the ID~space is addressed directly to those ports

fä

/5

/Ä

that have to be addressed directly (MQC itsel¥ and the task
register)
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3.3 Memory Access Controller ( MAC ).
The MAC provides memory protection between user processes

and between users and operating system.It translates logical
addresses into physical memory addresses. The MAC can be program~
med to give each process its own code and data areas.The smallest
physical partitions of memory are QR byte.

."!.;;:;~if;*= ïfši-1 W F* Ü

..- FiHiv ~=

“ ,, 1 |-:I:=«:=š= E f- ff 1:' '_Hio
.am H, ><2,o -- )<//

H11 * ”_ Phgsical
IHRIE ddïêäñ

11lü a

ü

The MAC is only possible to set up in supervisor mode.Asit is impossible to access the main memory without proper values
in the MAC it is tested and set up immedkåely after reset or
power up by the Boot--BÜ<QtH-program.The Boot--FRÖM is addressed
directly from CPU~address bus and does not rely on MAC~values.

2.3.1 Task~Register
To inform the NAC how the logical addresses from the CPU

is to be translated to physical addresses there is a Task~Regis-
ter.The Task Register is accessed in the logical address space
and is a write~on1y register.

T|'l'|!š11=II EfEI3I!ššTEFï

? Q 514 $ u I ÜIIIIII
\iTask Number

Û~15 Process number

Büüt Eåblê
Û Boot Fwtmwdisabled
1 BÜÜI Pfüm êåblêd Cdêtäulï

Haoic
FEnable user dets segment
1 Normal

Mm: segment RAM åf
The Segment RAM is a ik K Bbit memor .It uses four bits

from the Task~Register and five bits from CPU address bus(A15
through A19) as input addresšïåix outputgb bits are used to
address the MAC Page RAM.

2.3.3 MAR Paoe RAM



f\
A

f\

f\

b
X

A14 ) as input address. Ten output bits are used toform the high
part of the physical address bus ( X11 through XEO ). The low
part ( X0 ~ X10 ) comes +rom the CPU.

i

i
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2.4 Bootstrap Loader
The Bootstrap loader is a lok x 8 bit PRÜM.It performsall nessesary cold~start functions such as hardware initializa~

tion and hardware checks.It is possible to disable and enable
the PRÜM through setting a bit in the Task~Register . A functio~
nal description over the Bootstrap~loader is found in appendix A.

2.5 Random Access Memory
The main memory consists of 512kbyte dynamic RAM with *

parity check.It is possible to expand memory size to 1Mbyte-wttß
bn add.'-\J memorä cømpø-vf*-¿'S

i, 44* ....,.!_ .=.~f.«....-ut I»-f<L.

3.6 Non Volatile Parameter Memory
The parameter memory is a battery~backed up CMOS memory

which is used to hold information about the actual configuration
of hardware and software.Example of information type in the NVRAM”\ is where to load system software from on power up(f1oppy disk or
whichester or LUX~NET...).

The NVRAM is accessed through the CIO (Counter~IÜ) module
at address 1FF7OFH with the following bit pattern: T

( S gg, Å pp-Q/\cL\)~)( Å gav çauknf)

HU'RÜW Üüïïül adress; 1FF?mF H
K F, !_._' 'Ä Ü I Û F52! I"' 12 Ü IÛ*

 E!E!EHE!IIlIIIII
-I4§lock

ï
Data
122.1

1

Calendar CS*

HVRHM Chip Select
Ü Selected
1 Passiwe,/\

,_ 2.7 Calendar
The Calendar is a CMOS battery driven absolute time coun-ter.It counts seconds,minutes,hours,date of the month,day of the

week,month and year.Every 4th year,February has 29 days.

|:ï|"-'ILEHIWIF-É |:ïü|'|T.t'ü1 «2«-:.1r~»:-.-.-==.==== 1r=r=1='~f>r= H
F Û c C10 Port C 3

EHEEEIEHIIIIIIII

IT1

1 1:: n: |-:j

ï
DataI0
|___|

Calendar CS*
Û Selected
1 Passiwe

HURQH CE*
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through the single data line.A+ter the Chip select has been acti~
vated a serial 3~bit address word will first be accepted by the
chip to select particular timing information.â fourth bit selectsread/write mode,thus specifying whether the the selected timing
information should be written into the circuit or read from it.
When chip select is high the data line has high impedance,neither
accepting nor giving out data.For complete information about the
calendar chip programming,see the data sheet of “Microelectronic
Marin, MEN EO50~1ó“. As an example a complete data readout will

I

\
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be done if the following sequence is given:

1,1,1,1,hour,min,date,month,year,day of week,sec

Each ot the time fields are given in Bbit sequences and a
complete transfer thus requires 4+7*Be6O pulses on the clock line
There are also commands for readout of each time field separate-ly.

2.8 Interrupt System
The 68008 processor has three priority levels of inter-

rupts. In the X35 they are used in the following way:
OO normal
01 CIO interrupts.(Bus inter¥ace,¥loppy disk...)
10 DART,SCC
11 Power Tail , NMI

The third level is the NMI (Non Maskable Interrupt).Lower
fe level interrupts can be interrupted by higher level interrupts.

Each interrupt source supply a vector which is memory loca~
tions from wich the processor fetches the address of a routine
wich will handle the interrupt. The CIO(Counter~IÜ)-component is
programmed as a priority interrupt controller and supply the vec~f* tors from 64 through 102. Here is a table of the most important
interrupts:

(I

1 es Motorola defined vectors: == 1

0,1 OOOOH Reset vector (8 bytes)
-'ti
ai..

“F
._:|

~ÛCO\10*U'i-b

24

UUUBH Bus error _

OOOCH Address Error
OOIOH Illegal instruction
OO14H Zero divide
OOIBH CHH instruction
OOICH TRAPV instruction
OOÉOH Privilege Violation
OO24H Trace

00óOH Spurious interrupt
,\ 32-47 OOBOH TRAP instruction vectors

== User Interrupt Vectors ==
64
66
68
70
72

OIOOH Bus 3 interrupt
OIOBH Bus 1 interrupt
O11OH Bus O xint*2
OIIBH Bus O xint*3
QIÉOH Bus O xint*4

' 74 ÛIEBH Bus O xint*5
76
78

BIEOH Bus U ext.interrupt
OIBBH Bus O int.interrupt

80 Û14OH reserved
82
84
86
BB
90

O148H Power fail/ok*
OISOH reserved
OISBH reserved
Ü16OH MINT (mover interrupt)
Ol68H PREN* (Bus O)

92 O17ÛH PREN* (Bus 1)
94
96
98

O17BH FINT (Floppy disk interrupt)
OIBOH Counter/Timer 3 (2Oms)
ÜIBBH Counter/Timer

l'-J



11

100 O19OH Counter/Timer 1

102 O198H Counter/Timer error

se Dynamically allocated interrupts ==-
104 OIAOH
106 Ü1A8H
108 OIBÛH
11Û OIBBH
112 OICOH
114 O1C8H
116 OIDOH
118 Û1D8H I

120 ÜIEÛH
122 o1E8H
124 O1FÜH

5u If\

2.9 DNA Channels
f* The DNA Channels are used for fast IÜ~Memory transßers

such as disk and network accesses.The X35 has 3 DMA channels that
6 can serve 5 possible DMA~ports.These ports are floppydisk cont-

ro11er,3 bus emtention inter¥aces( 4680 type option cards such as
SASI--adapters for Nínchester dísl=:s“\H.L +'\P ¿'^'°'°$).

The DMQ channels operates with physical addresses wích
means that the program has to calculate logic addresses into phy~
sical addresses.Program also have top set up the DMA~MQP regis~
ters:

DMë~contro11ers:
DHA O address: 1F FEOOH
DNA 1 1F F4OOH
DHA 2 1F FSOOH

DNA Map registers:
DMQ~MâP O address IF FDÛóH
DMë~MAP 1 IF FDO4H
DMA~MâP 2 1F FDOOH

/Å

K
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Map registers:
CPU Write Data Output data DNA-A15

Databit 15 ' R/W* O

14 N Q O

13 N Q O

13 XÉO Ü
11 X19 O

10 X18 O
/^ 9 X 17 C»

/\
(

ß

/Ä

8 Xló O

U1Û“Q

252

IFD

o--r--a-~

R/N*

--r

Jkå

nu

'O

1::9-1-

XÉO
X1?
Xló
X15
Xló

I~*I'-"I-*I"*I'-*-

During a DMQ cyc1e,the physical bus XO~X20 get the low
address( XO~X15 ) from the DNA-Contrbllers, and the high
part of the address +rom the DMA~NAP registers as prog~
rammed before the DMA~transfer.The MQP~registers are
prbgrammed as 16-bit registers but the physical address
generated depends on address bit A15 during a DMA~cyc1e
as shown in the table above.
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2.10 Counter IÜ and Interrupt controller
The Counter~IÜ (CIO) module consists of a 28536

chip and handles interrupts,contro1s the NVRAM and Calendar
interrupts.Below is a list of the usage of the different
CIÜ~ports.

F-AU; mao; L-~l««-v~\
FA ¿ 1 ' upf :KSÛX Inkl' Z

PA S Busa XIIJH5

PA

PB 5
PB- -“I
PB

f P-B

-|\,V\|

PA--*1 BMSO )tm'r¥“\ E

FA s Bus 0 XIA/ï¥?>
uS 0 )<mT¥2 f2 3 1

F°'(-Ä Û EMS 1 _
ll»-JOV'ruP+

Få 0 E M5 2. \v\Û-uruff

F-'B »Ä FMJT ( FLÖN3 I-ï<vv\~pl)
FB 4 VQEU* (ßus. 0 § ¿

P1en¥(R*^*')| i

hu./T (hovar w\~|<f'|^0'Û
- vesevwad T

I

FB Power ÅJK/ok*
FI-3 o PYßvkv baM¿wL, ow4'

F-cm! Yaya»-wief UVRAH CS (MSC ”HC-q3°¿\)
F-c L Cala-«.L..v clotk CLS*
Pc a Iš>¿-êved-3»«M\ 1)-»A-
F-C.-0 c;(.-nu (cqlwdw WL ua/Iam)

28536 CIO Port Addresses:

I

PA
PB

1FF1-oHH
1|= F10 2. H
1FF4O0F-c H

Control port 1FF?OóH.
,

For further details of the 28536 operation see
the Zilog 28536 data sheet.

Cause Register.
The Cause register holds information of the cause

of a NMI~interru t.The ossible NMI~sources are-/\ B .t (3 p gl?/,_'. .I (>¿,.f,,.,s«1 /ATL-1 vi Q U? Cfíirf-š(.° LL I
Bit

/°~ 4 I I/ <:'>'I,f~« za/øl/1 '/fälg; 1 r I 'hi ha 9
1

I - f-_» a~ lg , ç,¿§;_ '/ ao,I-/fßzyfff ' [«c_,4v1Q.f *r C (EE
1 -.II-

M* Bit
Bit 5
Bit
Bit
Physical address: 80007H
The readout of the cause register also gives a

"push" to e watch~dgg §im§r.This means that this port has
to be read periodically to keep processor running(seg

-_i Wë*tC'f',Fi0',3l:_.

Watchdog.
The watchdog is a "hang~up" detector that genera~

tes a hard reset to the processor if it is not "pushed" at
every 2 seconds or 1ess.The "push" is made by reading the
cause register at physical address 80007H.

§ p$<"Å~=~L_§°*~ll'!1' Lëfg
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nterfaces
rd Interface
The keyboard interface that is related to thelay unit uses one of the channels in the Z8O~DART
are two ways of connecting the keyboard: Direct~

Xšä $@ä®WIUNIT or via the display monitor.In the
the keyboard lines in the monitor cable to the

.The Keyboard uses TTL~signal levels.The baudrate
upplied from the keyboard.

r Interface.
The printer interface uses one of the two chan~
he Z8O~DART,ÜU~chip. The interface is a standard
ace with a programmable baudrate through the
r IÜ)module.

<OW\|~\uv\:C'-H°“"\2.11.3 Hu Interfaces.
There are two serial general purpose ports in the

\

lf-\

(

/'\

/'\
{

\

X35.To mak
is nesses
interface
even compl

2.11.3.1 V24

e them complete data communication interfaces it
ary to add option modules. Several types of
types can be connected:V24(RS232) , RS422 and
ete modems.
Option module.
The V24 option module contain receivers and dri~
vers for the V24~type of signal levels, and also
the 25~pin D-connector.It is also possible to usesplit speed~operation,and for this purpose there
is a c1ock~divider on the module.

2.1l.3.3 RS422 Module. .

The R5422 module contain receivers and drivers
for the RS422 signal levels.

2.12 Bus Interaces.

--r2.1a Floppy d

WD 1797
single and

To be supplied.

isk interface. 7

The integrated floppydisk~controller employs a
controller chip that is capable of controlling
double density formats for 5 1/4" and 8" disk

drives. The following IÜ~ports apply to the floppy disk
controller
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Spec. I-35

DATDRDEL
ÉBÉBBBÉB

ékanik/\
{\ Datorlâda i aluminium.

(_ Dimensioner: 470 x 450 x 180 mm
Vikt I 7kg '

/7~«¿

Funktionsuppbyggnnd

Datorn består av tvâ funktionsblock :

Dator och grafikgenerator

Dator:

- CPU - CIO - DART - SCC - DNA
- RON/EPRDM Bootstrop
- RAM ïanvändarminne)
- Kommunikationsinterface (Sot)
- Interfacebuss 4 st

f - Flexskiveinteríoce
(

X
Grafikqenerntor '

/~ -STQTE MASKIN

-RAM
Ä' 0

8

if;

Centralonhot

Hi kroprocessor 68008
8 Drdlänqd 8 bitar I 32 bitar
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, .
a

_ - ,_ ..Q , 1 -r'...j
, ¿ .. . _ _ ' _ _ ,. Qygv . wo

*¿I~kw.

.. '__ - 812 Knyt: ønvlnlnrntnnu
_ 0  t»8mhr|bf!il§I %1»

°--~ --= ----- 0 nann-lot-v Ißhbll lmntoor -.Q -~ .f8*.~".,:..-";. _A__f ^

§8

“_ .U
. Q - -._ > .

. . , ,

a - , ,I -KI'-. ~.. . . I, , -L I'

g -0 - 7 : Û . ' ' hf' ' 'A9 '-I' .'°-'.'-1' . Ö.'.l"?r:T"'4f'°' '-1*

0- 1--Û - Q po' . <0- -wa ~

" I 1' 4- > 0 ß 'gu ' > 'gr °^ '- < . _ -u ~ - .4.--- _~f 0-1 »- - -3 - _ .. .. .Q ¿ Cfv' l~

,fI.- bla- -Q än-v _. ,. _: -?...,~'._;. _... ....._:. ___ *-2 o o .-
. ' * , ' -. - Q . ._ ,_ I.. Q- Q

.Q Å. . a- _ .. I

-5
9 Ür\ .OA I ..s 3

'lr ' , Q. I

nu

( - -SNQBB 'NDVER" '

. .. _.- ,,'_ . »t '_n
_. _ _ . ....V-_ ..~ ,_sàwr~H~.. --.--. _'

.;,øII~O'ø *c:§«>
¥“a

~.&æ~?-

ang.

'1



___?_\X___\\š_“Elç_'_(__ll'L._'tå_.l_|._|II'_|,

_

-

__;.

_.
*

_.

M%_

ill
___=¿_:“__

É

I:_¿_*”__ii
_1.""

gg

_____L___É
_m____H_________uÉ

_:_g.I___2:_
_ri'_Ä__________

í ï___qHälv
 %@®

_-5___w Pi
_

___
__ _

_

_V I_

_

L _ }'\Ä___:
_>X__O _V____

I_ Ik_.. ___'_'KÄ,*'__I_.Û_ï'.-¶ë__I'p

(QI;__.__.V'_'IO'_I_.___._>__ _

____'___,____I



ot -os-1-àoø -_ > _ _- - _ _ Q q. -_ . .,-.._ï.,,....,_,_,_.,_,

\
0

(_
:_ =

'_
(

1

/_.I,-Ä

'”'_,ø~
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- programmerbar över-föringshastighet 50 - 9600 baud
- avsedd för skrivare
Kommunikationskanal B och C c

- synkron I asynkron sändning I mottagning
A

- programmerbar över-Föringshastighet 50 - 9600 baud asynkront
50 - 5l2K baud synkront_

- NRZ - NRZI inbyggt enl. produktspec. SCC _'

- avsedd för kommunikation , skrivare m.m.
- drivkretsar och kontakt till ena SCC-kanalen pt modul kort

' ^ sym .v muuxuørt möjliggör vaxning “inn v24/Rszzsz och nsnzz

Systembuss :

1

1

i

I

1

I

»

1

»vv~._....,.--»~M,..._.._._,.Ü...

'.

x

I
1

3

- 4 st. kortplatser -För expansion. 1

En av dessa utrustad -För anslutning av yttre expansionsenhet
Alla kortplatser har DNA.
Det -Finns 3 DNA kanaler -för endamàlet

Fl ek ski vei nter-face i
- -För såväl '.5.2'5" som E" flekskivenhet

Kalender : _

A U - -Fast inbyggd CMOS-kalender med klocka
(1

(~..

(

)_7/~/_

.

- kalendern drivs med accumulator
- parameter minne 256 bit (lb x 16)

Kontaktdon -

Bildskärm i
- 15-polig D-sub (hylsdon)'- l st BNC

Kommunikationsmodul A ,B och C 0

§

Q

A -- 25-polig D-sub hylsdon Kanal A A

- 25-polig D-sub stiítdon Kanal 8,. C

Systambuss 0 -u

- lst 64-poliga Europakontaktar and olika avbrottnivfar _”

Tangentbord I

- - 7 polig DIN

3' 0
_ - _ _ . 1 _. .» . >- IP? 0 *Û 10*

n 1w.an _ - ' I ' °.", . , .' " '
v.. .ll :s ' ' Q. . .,: '<Qo-nqin -V a_

-u~ÖÃa""
A ' _. ' ' - ~ *' -- - '- °" . ' - f'°' "'

_
' v _ _. _

' in . "-
-O fn- - _

' ~ ~ -_ .-Q .V .fi »g-rg » Q_-nn 0- 5

. S ° '.-_. * ' I' 1 ' Qa-L 0 ' 'I ' - _,
0» 4- _

= - in och to aøl ia Olr 'intarna irlvanhatar “Ef.fr *"-- -~ -

g

,. -..,....f.,.» -.'.....:.'.' _~.»,1ts;~ 0 *I

' O _ V

n .' - , ' 1." *-A ' ".x _'~

“ '*f:' ” -
... _.. . 4 _ ~o ~'~

' °° . .... - -,
, ._ - ' .' . ß ° “ ' a'*;”n~- a - I _

'_ _ _ ...-; .f 4 , .L
¿ .-_ I

v “ . -_~^ III*-~ &_øc. .. a... . . Q

"°-3-*''ëß A " flauskivaintariaca 1..»k ' “ 'A ° W' " " "A '' ' 'V ~;.. . . - ...

Q år '" ri- ... .-0 c- p~w1-of-

Å L"3
Ü'få

_.,_

.I-f* ~̂

abu

. s



,. ..,

'”.=-_
...l.'í¿

'%

.~~g-, .-

._/12;-.

Buss DMI
- Adress 32 bitar
- Data 32 bitar
- Bandbredd 10 MHz
- Överföring max 13.3 Mbyte/s

Primärminne 512 Kbyte/kort
- Dataïagring 18 bitar (byteparitet)
- Minneskapsïar 64 Kbit 1

- Acesstid 200 ns

Massminne
- Fïexskiveenhet 1 Mbyte 8"

”\i - Hinchesterskiveenhet 20/60 Mbyte 5 1/4"
@( « - Anpassning SCSI/SASI

Säkerhetskopiering
- Fïexskiva se ovanf* - Magnetbanastreamer 45/eo Mbyte (för nc 450/soo xL

(( - resp.)

Terminaï- och skrivar- V24/RS232C
ansïutningar A

- Hastighet 19200 baud

Extern kommunikation D-NET
- Hastighet 512 Kbit/s
- Avstånd 1000 m

Synkron överföring V24/RS232C
- Hastighet 9600 baud

Kraftaggregat

f~ - Spänning 190-260 V
( - Frekvens 47-400 Hzl - Effekt för grundsysrem 175 u

- Eisäkerhetsstandard SEMKO

f~ Fysiska data

(1 - vik: 40 kg
- Dimensioner (b x h x d) 220 x 645 x 600
- Temperaturintervaïï 10°- 35°C(drift)
- Temperaturintervaïï -40 - 60°C

(transport)
- Luftfuktighet 20 - 80 %

- Ljudnivå 44 dB (A)

un

Q

_-
-»_
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DNA Ü for Floppy and Bus O address: IF FEOO

DHA 1 for Bus 1 address: 1F F4OC H

DNA 2 fdr Bus 2 address: 1F FSÛÛ H

DHA map registers:
bit
bit

15
14

bit 13

ZZE
”\

DÉDEI

DMê~ê15 = O

ut 1'f-= ' 21:» - " -1 ..._

bit
bit
bit
bit
bit
fízit

11
bit 10

m~0

x><x:m>'

Lf'Û*

ZÉÉJJ

”-.

DI>E

'.¥:

19 -- " -
18 -- H -
17 1

1.5 - " --

DHë~ê15 = 1

bit EG ~ " ~
bit
bit
bit

01+tlà

:w>:x><x

1<'-;-> -"-
18 -"--
17 -H-
1¿= -"-

DNA map register Ü address = 1F FDOó H
,~\ DNQ map register 1 address = IF FDÛ4 H

DMQ map register 2 address = IF FDÜO H
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šMäâ§§mQlQW§9nu§§§LQnäL

PÅ7 BUS Üi interrupt
Pëä BUQ Om intærrupt
F'*«Fíi BUS II! X I NT* 5,\ PQ4 BUS Û XINT$4

rf-\

f\

(\

PAE BUS 0 XINTXE
PQE BUS O XINTÅQ
Pål BUS 1 intærrupt
Pâü BU5 2 intærrupt

PB? FINT (F1oppy interrupt)
P56 PREN* (BU5 O)
P85 PREN# (BU8 1)
PB4 MINT (Mover intærrupt)
PB3 Resærved
PER Ræsærvæd
PS1 Power fail/mk*
PRO Pñintær Baud Rate out

PÜ3 Paramætær NVRQH CS (MSC NMC93Ûó)
PCR Calænder Clück CS* (MEN EÛ5Û*1ó)
PCI Hidirectimnal data (program open drain)
PCO Glock

Z Bñšà CIÜ Rægister ëddresses:

Data Port
Data Part
Data Part

IIJWTI

I IF F7OÜ
IF F702
IF F7Û4

Control Part IF F7éó
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QEEXMIIQMQQNIBDLtëëëlâlšt ëddfëßë “ 1F FHÛÜ H

N H
14 N Q

13
12
11
19

,_\ Q set 2
9 ss: 1

Uï&~w

f

Å.

Low Currænt
Pmæt Compensation
Motor Un
SEI, 3

Præcompanæation æelect Plí9229)
Præcnmpænsation select PÜ(9229)
Hæad Lmad input (QÉÉQ) program 1 alwayæ

A 3 MINI input (9229) Ü”= 8" 1 = 5"
I-x
.c..

1

O

Ek

Da
Se
Tr
Cm

,/\

šë

f\
s
v

QT
ST

Hæad Lmad Timing input (1797)  

Dænsity Ü w døublæ 1 w single
Naæter Raset input (179?) Q = rasat

QEEXMQßlßßkkšlilZšïlmßëlâlšßtâšššâêšël

ta Register IF Füüó H
ctor Ragiætar IF FÜÜ4 H
ack Rægiætær IF FÜO2 H
mmand/status reg. IF FQOO H

Qâ:Qâläštgælmhšnlilæææxl  

WHO = 79H,la,ha,1c,hc Transfær made.
A addreæ + count.

NR1 3 54H,ÛDH Q is memmry and variable cyclæ
Late end MRQ, early end RD, NR

WR2 ß 68H,ODH B is I/Ü and Variable cycle.

" Præcompænsation sælect PÉ(9229} x

Late end IÜRQ, early end RD, NR.
NR3 = BÜH No stop on match
WR4 = CDH,Ü&H,1OH Burst modæ.

B addrææs = 1ÜOóH.
WR5 = QEH RDY low, CE/NAIT multiplexed.
QRT = CFH,87H if floppy to memory.
ART w CFH,OSH,CFH,87H if memory to floppy.
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DNA.»no no" nu-n u-av

DHA O ¥nr Flmppy and Bus Q address: IF FEUU H

DMQ 1 ¥or Buæ 1 addreææn IF F4OO H

f\ ,

/"\

DHA ¿ %ør Buæ 2 address: IF FSÜÜ H

DHA map rægiateræ:

bit
bit 14

E73 \
DE.

~/\ 15 1:>rfnf1~+'=~.1':: = "

1121:. - " -~1 -
bit 1¿
bit

bit
bit
bit
bit
bit
bit
bit
bit

11
bit 10
bit 9

B

-!2=í..f'Û*'\2

.I
.___z

><><.ï'<><.><Z

Rfw UMë~ë1$ w

ID

_.-_21.) '*” " "'"

1 C? *" " -'“

18 "' " “'”

1 7 "' " '~

lö ~" " -"-

N F34 "“

S

3=<

" N A ~
Y f"_','I°) , .....

19 ~
1'-5: 16: "

17 -~ " --
f-\ mt <3: 16 - " -

1

3*-<I><><

man

neon

»ou

unnø

BMA map register Ü addræss = IF FDÜó H
DNQ map register 1 addreææ w IF FDÜ4 H
DHA map rægister 2 addræsæ = 1? FDÛO H
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I'-“*C1df"ff'*ß'š ~"= 1F' FE*ï“ïï> H

Byte data Rææult
OG H ir) CS? = Ü
01 H (P) Codæ 2 Ü,\ H3 H (P) Drivinq Transmit Clmck to SCC channel B
03 H <r> orivinè Transmit clock tm sec channel A
04 H ir) Generatæ and tææt Parity
05 H (F) Disable Dâzs
G6 H (F) Diæconnæct DMQ 1 fram SCC,\ U? H ir) Diæconnæct DMH O from fløppy

/'\

/\

08 H C67 = 1

09 H Code = 1

OA H SCC channel B may drivæ Transmit Glock
GB H SCC channel Q may drive Transmit Glock
UC H Gænerate erroneous Parity and do nat test
OD H Enable Dëzs
GE H Cønnact DNA 1 to SCC
OF H Connect DNQ Ü to ¥loppy

ir) = after raset ætata



I

/\

3~12~1É!öL

INTERFQÛE NÜT XEÖ GHAPH.u-nu »ua man ao» ana. c.;:;; ;:::~ oc-nu ::r~u noen neon =::: anno »non ;::; ;;:;; 'uu :::;a u:::; coon c:::: o-u :::: ;;.;

XÉÜ ~ X11
f\? B10 ~ Bo

D? - DU
CRT* ( 2 óB45 CS* )

IÜRQ#
 wfxf*\ ~HINT (Mnver interrupt)

BD$$ (Hu¥¥ærd Dß)
Dëšä íßælayed ñäi)
Nßëå
PAGE*
PRETX (Ræsæt)
ÉKCLH (lö MH2)
REFCLH$
IÛNR2 ~ IÜWRÛ
IÜRDÛ

H$YHÜ
USYNC
HLXP* (Mmnitmr pøæitiøn)
HET/RUN*
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Eænàëßëmmšålëuwsauzgnëmgsh22u222n221š§ä¿

Vcc
+12V
~12V

GND
12
IQ
I4

f\“ Ió
DU
DE
D4
Dó

X11
EQ*

CSPX

0230D

i-5

ÜE

w
-L'-.

'F
O0.-I

U

b

ÜC3Û

Vcc
+12V
~12V
GND---g f-_* Il

ÛCIU

\1&(

ÜEJÜ

{*~~ IE
2 « IS

~_____-._ .::._____._.

I- .O
u: en-n aan. :-

Û' .I

{~~} 10 ä~~} Dï
CI'fo a._

0. axe nano av
'n 0

0:; »nns-Oo “'-
o. .c.

ÜÜCJÜÛ

wæ»

hl*íšæ

UÛCIÛÛ

¿~~2 01

2-~2 nl
i~~} D7

§~~~ 13 {~~~ PREN* bus 2
_-

02 en--_-u-nu
a

Ü

ÛÛÜ

I-4-i-5

Uïà

ÛIJÜ

~~~> E12*
~-~> csax

BUSO ~~~} 16 ~~~} DIR
BPCLK

PREN* bus 1 {~~}
BND

âó
QS

ÜOEJOf3Ü

Mhßwh

ß-<Jm*d

U0UCJU

ÉU

Û

--~> BPcLmx
2-~> PRENX bus 0

GND
~~~> A7
~~~> A4

A3 a~-~ 22 ~~~> A2
ål
A9

BRSTX
IÜRQX

ÛI
Q: falun man man

.Ü

I..Ü. wb Å?
-Ü

_.
I: can man o-«-

Ü

-v
0: uooconnnnncuo

on

TRRQX buæ 2 -~~2
/~_ TRRQ* bus Å -~~2
2 TR

THEN* bug 2 ~~~ 33 ~~~>

RQ* bus _

í3ÛUEIÛÜÜ

hlFJhJhåPJbJ
¶CÛ\4Û[$~

ÜÜEJUDCJÛÜ

Ü

J 'Unl; °no'

v

~~-} QÜ

~~~> A10
~~~2 na

-=::-~-- NM1* /_:-ff/.s 0;
~--2 cs?

~~~} 30 ~~~? EXPX bus Oíx
PRAC* buæ 2 í~~~
PRQCX bus O i~~~

,\ THEN* bus 1 ~~~
l

'»_ GND

Û0230130

ïl
.__o

vw
-..2' 4:2.

34
35

D

mE}ÜÛCIUÜ

--~2 RSCB*
~-~} PRAC* bus 1

THEN* bus Û
~~-2 RD*

END

'D
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