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FROTEUS COMFPUTER
Technical Manual

L, BER
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Siatal

The PROTEUS computsr s a undlgue SdEvte computer with both 280
and &B0% micro-procsssors.  Twoe 399 disk dreives are included which
agive a tobtal on-line storage of over IMbyite. There is ann REZZZ
port  for connection to a terminal sand prioter,  and also oan ADC
port for connection bto oa network of FOLY-L computers.

The c_mgul@r can run the following aoperabing svyvets
L. R The standard ooerating system for JH%h/ZHf micyros.,
2. FlLi K, The standard operating svstes for L0807 micros.
T, FOLYSYS. The operating system for the FOLY network.

e i Dual Procg

Cither the I80 or bhe &809 Ccan bhe running at a given

mot bobth., The two processors can hinwever pass conhrol ¢
other. The syestem alwaye starts with the &480% running and the 80
remains reset. The 630% reads in the § sector on the disk and

starts edscoution of 1t. I it is & FLEX o FOLY disgk the the
systen ooerates sexactly as oetore. Iv it die & COF/M disk ome  of
the firsht few instuctions halts thes &80% and starts wp the 230,

The rest of CRFM 1= then loaded ke,

Only one RE2DEE port is avallablie., This i1s connechec
with & controlled prister port eq ALRI-Z21. 0 When
software  (BIOE) detects oubput to the printer
sends corbrol charaters bte the Lerminal g
Ttransparent print®  mode - and the Tollowing oubtput
the printesr without being displaved on the sor

mode is reseslected in s sicilar manner when ouiputb
rasumes,.  BIDE  may esasily be modified to use the
applicabie for various bterminal s.

Althougly  ADM-31 and ADM-42 terminals do wark in the above manner
they do not handshake correctly when printing.

The terminal must bhe set for conversstional mode,full duples,
baud, & data bits, no parity, 1 stopn bit. The orinter ints
o the  termioal mast be set to suit the printer. T+
orinter is wused wiith an ADM-42 a spscia
conrects pin 20 of the orinter to pin 15

=17 a
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Utiiity programs bhave bheesn weibiten to format disks, check mewly
roarmatted  or used disks for CRT srrors, select single sided eto.

The Folyvoorp wbtilities are in the fFile UTEL.COM which displave z
marut of the available commands,. &s veht there is no fast disk  tp
disk  copy progean o a single drive copy orogram. The command
tile PUTSYS should be used to copy the opsrating svstem onto A
chisi .

The standerd CFM atilitiss all operate sz described in the CFAH
maraal  sxacpt that i1t is not possible to change the phvsical o
logical device drbiqﬁmwﬂtL with the B5TAT  command, arnd FUTEYS
ther than SYSGEBMN.

ahould be used e

Loz GEAM Boftwars
Im addition to the operating -y%twm iteels the {following
soffware has been used with comople o the CRF/M svstem—
BASIC Mirrosoft Rasic wver O %mr CF/M

MACRO-E0 Hlv*66ﬁ§t 020 /4 I80 Macro Assenbler

.‘E;
i"B i
£
i
Iy
o
b

ISID 2830 TEr L
WORDHASTER Soresn edilbor
WORDSTAR Wowrd processeor

= @] Macro-80 are itntinitely better than ED and AGH,
sditor and assembler supolied with CF/ML Wordstas i3 even
sy owEed 10 ilts noo-documeEnt mode Tor wrilting orooran code.

Lt an ADM=-21 tereinal s w=sed with Wordstar be surs that it
the 4k I Fitted. With fthe inditial 2k 1t was far oo slow.
whwm installing Wordstar select ADM-I1 $for ADM-Z1, ADM-ZL, ADM-42
arnd Televideo 910+,

programming nobss

g are mot normally wsed in the CF/M svstem. it they are
raequired the 80 must be programmed for Interuost Maoge L. A jump
inmstiruction to the interupt service routing sust then be insertsd
a2t  address OO0TEH, Mo that thise restart is the sames  as  that
aormal by uw@d b bhe dwhurger La1D Ffor brsakpoints and btraging -
however £5310 can be patched to use another resbtart.

4 it is reguired to use the btimer ohip in Lthe IB80 mods 1t should
be noted that the E input which 1is iffHz in the $30% mods will not
a constant freqguency.  Howsver a fixsd MHz sigrnal  has  besen
conrected bt bthe external clock inputs of the timer and it should
e bhat.
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In the I80 mode the 170 ports are shitied toe the 2680 1.0
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7. UB are the two microprocessors. Thelr address and data busses
arg connected in parallel, armd 1t 18 arranoged so that when sach
one 18 operating the other is in & high impedancs sta

U1G, i1, are  wsed to genereate timing sighnals Ffrom the I80
which more or less correspond to those generated by the &809,

sleot the control and /70 decode sigrals feom the 5807
clamericlimg on o which 18 runming.

COOO-EFFR ¢ a

rr:

LZ7 decodes the menory addrssses in the roge in bhe
H207 mode and decodes the 170 port addresses in the 780 mode., it
should be noted that the decoded sigrnals sre disabled during  the
first part of amy machine cle {when the address s oare all

changling) so thalt glitches do not ocowr on fthe oubtpubs,

e
the

s the disk hoohesbra
HEO9 nmode.

T3

roand debug ROM. It iz saccessible only in

oF iF

i

time of day and to generate the clook signal
when runming FOLYSYS.

i used to
the netwwork

A0 is the data link econtrol [C.

are tThe &4k x 1 dyrnamic meaories.

the rFefresh Ccountss. s oarn 8 bhit

generated, mEmory I0s which reguirs 7 ogr 2
can be used.

the redfresh adoress instead of the OFRUY addres
refresh opsraticons.

the row/colamn addrsss multiglenor used to multiolsy
CPU aoddee: onta the 8 addre pires of the memory

The simplified operation of the dual | i
The contral signals reguired for ths meEno

b the 4809 more or less directliv. The Z830 control sign

k4

e
=
¥

=
rmals

manipul ated so that they approsximate those generated by fThe &B6S.

A data selector is then used to selsct the sowce of the control
sigrals  for the rest of the svstem depgending on which pro
is Uy mg.

2 Glock Osgill
A 4MHr gsciliator (U4, X31,010) is used to drive the clock inputs of
oth  the &BOF and I80. This resulits in the &80%9 gperating at a
{bus)  Freguency of iMHz. O;ne wailt state is iﬁﬁartﬂﬁ imto  &ach
machine ocycle of the 80 to reduce 1ts  bus reguency  to
approdimately 1MHz also.

st



e

With the &840% in contr RA5 iz activated when O goess high, The
address lines of the m@mmry chips are switched when £ goss high.
CAB is activabed when O goss 1ow. Fimally when £ gosgse 1

cycle is complete and FHGE and CAS are de—activabed. efresh  of
the memnory ocowrs during oycles when RO00 or above 18 addrsss
ie 170, ROM or internal ere rations. RAS 1s generated as above b
CAS is not generated. Instead of the CFU address bsing sel
the refresh counter is se Lt@d during the antire : ]
and incremanted at the endg of the cwvoles.

With

280 in control RAS is activeted on the +irst osositive
clook atter MRER is act1v&ted“ This 1w alsc :
wait mbtats. The address linss are swilched on
edoge of  the clock. CADS i1is then activated on
woage of the clock. At ths end of MREQ,
activated. Refresh cocws during the REFEH of the Z80 which
is used to select the redfresh counter and 1ﬂ¢rﬂmmu% it. RAS is
generated by Uila during the pefresh ocpesrabtion.
The control signals areg generated in a similar manner oo
cyclas, RAR  is a&lso gensrated on bthe first positive cloo
m+Ler IDRER  im s0d . (This refres
address ) On the folowing m@gatlve clack

! Du“:ll’”L\atﬂ
are Dobth de—

it

e
=Y utninlts EHTETE Y

e

2 18 ganeratad as
regquired by the &BO0 family periphnerals, “P” e alzsa genesratsd
during  menory oycles azs i 18 bthe same signal as the mulitioesor
control .

=] @

Whan e PCB is reset bthe 809 is alwa
control to the 80 AE0Y smhoul d smcubte a4 doubls byvie
instruction +To SZ0&60. This will halt the &20% at the end o
instruction  and at the same timse renove the resst from the £
After & coupls of olock cyalaﬁ tha 280 will start ewscution of
the instruction  abt 0000 This instructhion oust have besn put
there by the 809,

T T anster

e

ER ]

i m

Lore
[at:
St

]

T transfer conterol back to the 530 Lo
cutput to /0 p e This will immsdiate -
the  &80% will conbinug operation with the instruction o
the doulle byte sbtore insruction whioh it wused to halt Ltse

efrenal d
«*..

i

ot
the

ST E

It aehould be notsd that when the switch is made
Crftrr' signals to  the othesr, v @altering hhe

@loct impat b UESUZS, that a&ll of the contrel
alwayﬁ inactive.

&
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12 i= the Floppy disk controller 10 which performs mest of  fhe
fuctions required for the fFloppy disk intertfacs.

Ui%  is  the inverting data bus butffer ussd o comnmect the logic
true  bus of the CFU o Lhﬁ logically inverting data bus  of b
floppy disk corntreller 10,

U7 is the drive and side select reglster

Uil is  wused to snasble the drive select signals +far 30 seconds
after any CPU accsss to the disk conbtroller.

1, U5, U8 are the driver I0s for the disk drive intertace.
US is the receiver [0 for the disk drive interfaces.
ULZ, 7, U%, 0 are the data segarator cirouli,

19 iw the &C2IA ig interdacs for The serial REZ253E interface.

La, il e the driver and recelver s for the EBZIR interfascs.
Ui4,018 are the Daud rate generator for UL9.
2.2 Drive
Address EOL4 (170 port 14 is e wrihe-only drive  select
reglister. The lowse I bits define the drive-

GO = Lve 0or A

i = dyive 1 oor R
Dthar codes ars invaelid as thers are only LTwo drives,
Bit & is the side-select control -

O = osmide 1 {or O

o= gigde 2 (or 11D
The drive selects are enabled for aporosmimabtely 3 ssconds sdier
the last disk accsss. After the disk has not besn acosssed  for
this hime, all drives will be d cedd oarnd the red  indicaters

will be extinguished. The TAMDOM drives rmormally fitited will stay
turning  for 30 ssconds aftter this time attsr which their motors
are stagped.

C oM

The Disk-change gubpont from the selected drive can be rsad by the
SR reading location Eold bit L. I£ it i= & 1, the disk drive
doo has bhesn opened since bthe drive was Last selected. This bit
is oleared when the drive is desel

a:4 Floopy o

The FRI771 10 performs all  the reading, witing, and head
stenping  functions reguired by the floooy disk system. For sore
intformation the manufacturers data shest shouwld be consul ted.



sem Bata 3

The output from the drive consists of clock pulses (nearly) avery
Bit boundary  {every 4 microseconds),  and datz pulses  midway
hetween the clock pulsegs 1+ the dats bit is & §. I+ the data bit
is a O there is no datz pulse.

The data sepsrater baﬁicallv consists of  a 30 microsecond
monostabl e Frqua“a by the clock oulses. I+ ancther pulss
arrives during this fime it is cmmald@rad o e a data pulses. The
dmtd and olook puls are routed to ssparate inouts of the 1771,
simnle aperation is cosplicated by the fact that during
- marks and other special marks on the formatted disk thers
arg missing clock pulses used to identify the special marks. When
this happesns W lia. which is ftriggered by data mas, 18 ugsed to
trigger Uilb  at  arocund the time that 1t would noesally be
triggersd by a clock pulse. At the erd of I consequeutive 155ing
clock pulses, W21 oin 4 goes law which the monostakie and
daeterminess  that the next oulge will he s s clock pul%@,
This normally hﬂﬁpWHH during the special marks and aleo i+ the

separatesr  starbs off with the ata and clock pulses  around  the

[
o
e

WEOTIC] WAy .

10 and Ui0d are wsed o gasws that a change in the data window
gensratsd by ULED cannot take effect duwwring a data o clock
pul se.

1. Lmad the head on o a formatted disk.
Fa Monditoe WUi0 pin 12

17 with an oscilloscope and adiust RVYI antil
the length af the negative going pulses is 5.0 micro

. Monitor U7 pin 1 wikth the oscilloscops and adjcst RVE until

the Mright negative going pulss PLUS the dim extension 18 Z.7
microsaconds.,

SRITEATR T e e e
DATA WINDOW n TN T N
CLACK, e N L N
DATH N

10
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The power supply is a conventiomnal transformers os
b

apacitor  input
tilter/ linear requlator design. The transtarmar =

BE - Windings-—

1. 275 NVag (used Yor 2dv o)
2 F.4 Vao (used for Sv de)
S 1401 Yao (used for +12v,~12v, —5v dod

The regulator asassembly prodeces the following suppnliss for EACH
dirive—

+2dy b= 1OV st 1.9 4 irmtermittent

+5y - 3 oat 0.7 A

and the fallowing supnlie: uter and interface FLEBEs
13y b= 10V st Sdmb

+Hv k- BYoat 0.7 &

=5 b L0 8t Imi

—~1Zv +— 107 at S0mh

ifi
-+
I
T
s
=
i
HH
D
5
i_a

Tre powsr sucply 1s capable of malntalning the above outpubts with
vaolta,

a mains vaoltage of

L]

The CFU board  and disk :
EAORCTEON plugagesd inta the AZ07
This te= most of  ths Doard
SOHNLONENT S,

I% the boards pass the above test 1t
FLEX.  The 180 clroultey can bhern
LEO-ABOY, The mory showld then be
MTESTAE, The sk drives should then

el tested with the
g the program MINISS.
the 80 assooiabted

to book

Cr Cge am

i alulnly

i yiﬁg thie

comnzlete  con ts of & disk onhbo the oth 2 & bac& agaln

uming the FLEX MIBROFE command. Fipally it ehould be verified that
SR Wil orun by booting s CF/M disk.

i
£

11
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