
Instruction l lanurl

for the

persYl{one FDC-1

Floppy-Disk Control ler

15 June 1982

SYl.l-l Users' Group

P.  O .  Box  519

Chico' CA 95927



T4ARRA'{TY

The FDC-I is warrented to opcrate in the iann.r dtscribtd in thi3 manual
when properly asseif led and instal led on a SYlt- l  l ' l i  crocodput€r .nd cct_-
rectly inte.{aced (including proFer option sett ing5) to one or a Pair ot
Shugart SA4tg col 'patible 5 l /4" disk drlve(E)' or Shugart SSOO coilpat-
i b l e  B "  d i sk  d r i ve (5 ) .

Any parts c'r componentg found to be defectlve r i thin ni l lety d.y5 from
date ot delivery rr i l l  be replaced at no charger provided only that the
defectivs i ten is returned' i f  requestedt at the user'5 expen5e, and
that 5uch defects were not induced by |Baltreit |nent by the uter.

No arther {arrantiesr either expreEs or
th i s  p roduc t r  i nc lud ing  i t s  ha rd {a re r
f ieotat i  on.

imp l i ed ,  ex i s t  i n  connec t i on  r { i t h
f irmware, softwarer and/or docu-

The l jsers' Grolrp i5 not prepared at this t ioe to o{{er assembly,
te9ting, or r€rpair services for the FDc-1. If  such help i5 required by
the user, the names/addresses/phone numbers of Several SYll u5er5 Lho
have  o f {e red  to  p r l ] v i de  these  se rv i ces  w i l l  be  supp l i ed .

COPYRI6HI NOTICE

Al1 documentation provided ri th the FDC-1 is copyrighted, 1942, by the
SYI' |-1 Users' Group. It  tBay be freely oodif ied oi reProduced by the
purchaser to nEet his needs, provided only that potentiel 6ales of the
F :-1 ar€ not jeopardized thereby,



PREFACE

The FDC-I repreeentE; the SYI'I  ugers' Sroup's +ir5t venture into producing
a hardnare product for the SYl, l- l .  Becausa the FDC-1 l.a5 deEignedr ori-
ginally, at le.Et, +or the SYl, l- l ,  and, in keeping with the fa3hion of
using tha nar€r c}f +ruits, as originated by the dcsigners of the Apple
I I ,  t he  FDC-1  x i l l  hence fo r th  be  c . l l ed ,  {o rma l l y ,  t he  pGrSYHone  FDC-1 .

The original hard*Bre design and the +ir,Dl{are in EPROr wer€ dev€loped by
otheis, and distr ibution r ights |.ere as5igned to the lJsers' 6.oup, along
with the tasks of cotBpleting the docuoentstion and providinq ful l  pro-
duct and customer support.

Completing the docunentation proved to be a bigger task than Le had
an t i c i pa ted  ( i sn ' t  i t  a l rays? ) ,  f o r  reason5  to  be  g i ven  be low ,  and  th i s
,nanual should, therefore, be considered dE prel i lr inary in natura, I t  i5
fornatted to be edge punched and placed in a loose leaf binder. so that
updates end corrections may easily be inserted, a5 theie are nede
available al i  p-rrt of the cootinuing product gupport.

The original material for tbis manuel }tas provided as rough draft ha, d
copyt together Bith part ial sc'urce cod€! on an FDC-1 8" disk in Systeft 65
format. Our evaluation systen |,as con{iqured arnly for 5 1/4" drives.
but Joe Hobart $as kind enough to transcribe the 8" digk +i les to SyH
cas5ette +or us and l{e *ere able to reed the f i les |gith RAE. end convert
then to RAE format. Joe also included e hex dump of the object code in
hiE EPR(]E,

Joe's object code dif+ered froin that in our syrte,f i .  and neither of the
object codes aqreed with the source code, nith major dif{erences exist-
inq, The Eource code provided rras apparently en early version, | , i th
"bug5"  wh ich  wou ld  have  kep t  i t  f i om work ing  p rope r l y ,  rh i l e  t he  ob jec t
code Eupplied in l3ur EPROI' seemed to be {ree of problerns {hen used
ex tens i ve l y  f o r  ove r  a  oon th  w i th  a  s inq le -d r i ve  5  1 /4 "  sys tem.  tTh i s
sf cc}urge does oot guarantee Jreedom from problemg Lith dual-d.ive
systefi5 (althouqh e,e have begun tc} te5t a dual drive sy5ten), (]r * i th 8"
sys te rBs  {a l t houqh  Joe  repo r t s  none ,  e i t he r ,  } r i t h  h i s  8 "  sys ten ) .1

The rough dra{t manual described several features implemented in } 'e
oriBinal source Eode ||hich iere dropped frol l t  the f inal object code -o
make room for the patches required to el iminate the buqs, thus
necessitat ing +ar more edit ing and rererit ing then expectad. The
firmware alsc di{fered from the source code in errangement and ugage of
internal subroutiner, as w€ll as usage of Sygtem RAir, thus r€quir ing
addit ional hours of intensive, drtai led Etudy to ensure consistency
betr{een the manual and the f irm*ere. Hope+ully, alI  discrepancies be-
tween the text in this nanual and the actually iople,nented +irmware have
been el imineted,

The  " reve ree  eng inee r ing '  i nvo l ved  i n  ed i t i ng  a  mu l t i p le - f i l e  E ( }u rce
code  (w i th  one  v€ ry  l e rge  gap l )  t o  ma tch  the  ob jec t  code  tu rned  ou t  t o
be too t in|e €onEuming. It  was decided, instead, to u6e Dessaintes'
Disassembler on the rrpioduction" EPROH to recgnstruct a new, singl€r-
f i l e ,  " sou rce "  code ,  us ing  the  o r i g ina l  on l y  as  a  gu ide  i n  ass iqn inq
meaningful labels. The System 65 A5sembler permits only six character
labels, whi€h can be quite cryptici these *ere lengthened to up to ten
characters for greater ease in understanding.
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The rect]nstructed source cod€. { i th ag many codldlent3 ing€fted 15 the
1 i  ! i t ed  t i f i e  ava i l ab le  pe ra i t t ed ,  i s  p rov ided  as  an  app lnd i x  to  th i5
manual. I t  is hoped that this sc,urce codet in conjuntt ion ,r i th the 1791
spec Eheet, als6 provided as an appendix, together ' , i th the deacriPtive
it |sterial in the hody of this lnanualr s, i I I  provide the user xith a
su+ficient understanding of the l to{tware require1'cntE o{ thr systiat to
ful ly customize th€ 9ystefi  to his requirements. The uEer is encouraged
to '}ake such nodi{ irat ions, and to share thetr |{ i th others thrqrgh
SYI.I-PHYSIS.

l, iachine readeble source code currently re5ides only on FODEi 5 1/4"
disks, and could be made available. on 5pecial ordert on cassette. By
early tel l  of 1?82, horevrrr r€ expect to have a 32K RAI'I  SYlt- l  syitem
capab le  o f  ope ra t i ng  L i t h  e i t he r  an  8 "  o r  a  5  1 /4 "  FDC- I  dua l -d r i v€
sygteJB a5 well as { i th a dual-drive 5 1/4" FODS systefi .  We can then
pr(]vide FDC-I readable source coder on disk (either size), much more
ful ly conmented, This syttem |, | i l l  have on-board RAt4 at t9gOO_t9FFF in
place of the FDC-1's on-board EPRoI't  to peroit testing and evaluation of
inproved verBic,ns of SiYI' IDO5. We wil l  also relocete the FDC-1'5 I/O
.egisters into the aAcOA-JAciFF block to +ree the entire 2K block at
5 66-aF7FF for better Lrses.

t4e t{ould l ike to extend our cofiplements tc, the de5iqners o+ the FDC-1r
for a job rel l  done, and to the tr,ro progranmers who generated the
origi.nal source code for the two geparate port ions o{ SYHDOS. Each
section was well commented, and, e{ith a copy c)f the 1791 spec sheet in
one hand, the FDC-1 scheftatic in the otherr and the rough dra{t f ianual
handy for ea5y re+erence, the source code was elegantly eesy to +olloe{.
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CHAPTER 1

INTRODUCT ION

The FDE-I iE e Eelf-conteined f ldppy disk control lrr borrd |{hich wil l
interfacE to the SYI.1-1, 6Yi.t-2, XIH-f, and AIl{*65 f i icroconputer boardB.
One or tero diek drives, either 5 t/4 or g inch, can be control I  ed by the
FDC- I  (5  1 /4  i nch  d r i ves  w i l l  be  re fe r red  to  as  5  i nch  d r i ves  i n  mos t
rection5 l3f this oanual), The physiral layout o{ the board al lorrs fur-
ther expan5ion from the "E"connector,

The disk drive connections are con+igured 5uch that a 5tandard ribbon
cab le  ( r i t h  s tandard  connec to rs )  i s  a l l  t ha t  i s  necessa ry  to  i n te r+acF
tar any disk drive(s) using the industry standard "Shuga-t" bus, Chan-
ging between 5 inch and B inch drives ie eccompl i  Bhed by changing
ju$pers  J I - JS  ( see  Append ix  C)  and  us ing  the  p rope r  d r i ve  cab le .

Wi th  the  FDC-1  s i t t i nq  i n  J ron t  o f  you  t { i t h  t he  name "FDC- I "  read ing
+rom le { t  t o  r i qh t ,  t he  fo l l oF inq  a reas  can  be  no ted :

The card edge f ingere along the le+t side connect to the "E" connectur
on the SYl{-1, etc. Alonq the right edge o+ the mC-1 is a continu.t ion
(3f the "E" cc}nnector which brings throuqh a subset of the signals
ava i l ab le  a t  sYH 's  "E "  connec to r  (Eee  Append ix  G) .

Along the bottom o+ the FDC-1 Bre two disk drive coonectors marked P3
+t]r 5 inch drives, and P4 + or- B inch drives.

ln the upper r ight hand corner ar-e two turret pin5 herked Tl and T2.
The5e pins are uEied to conn€ct ah external porrer supply t( '  the FDC-I and
B lso  to  p rov ide  power  to  the  ex tens ion  o f  t he  "E"  Eonnec to r .  T l  iE  the
g round  p in  and  t2  i 5  t he  +5  vo l t  p in .

lhe so+tware provided ih EPROI,{ on the FDC-I is a cornbination of coornands
and routinee cal1ed SYi4DOS. It  is designed to provide the functional
l ink betr.een SYl4 and one or t} lo f loppy disk drives.

The so+tl.are is l inked to the SYl, l  ,ronitor (SUPERIION' in a oanner *hich
allows user extensions to the routines c}r user substitut ions +or vari.  s
rou t i nes  and  de fau l t  pa raoe te rs ,  I t  pe r tD i t6  execu t i on  o f  nos t  bu i l t -  - n
+unctiarns eithet- Jiom the hex keypad or {rom an external terninal.

The  so f twere  desc r ibed  i n  the  f (311ow ing  sec t i ons  a l l o r | s  {o rme t t i ng  d i sks
and  sav ing  and  l c rad ing  { i l eE  + ron  SUPERI . ION,  In  add i t i on ,  t he  d i sk
d i rec to ry  can  be  l i s ted  to  a  d i sp lay  te r rn ina l  f r om the  f i on i t oa .

I t  p rov ides  fo r  ENte r inq ,  LOad inq  (w i th  Append) ,  and  Assemb l  i n9  t l { i t h
.f,T to disk) with the Resident Assembl er /Edi tor (RAE-1) .nd loadino and
E 'av inq  p rog rams  { rom BASIC  tBAS-1 } .

Th i s  i s  a  re la t i ve l y  p r im i t i ve  DOS,  and  the  uee r  ney  | { i sh  to  r x tend  i t 5
capab i l i t i es  u5 ing  the  ex tehs ion  fac i l i t i es  p rov id6d .  I t  i r ,  hoheve r ,
this very basic structure l ,hich al lows SYlvlDtN; to ogerate in as small eEi
lK -by te  sys ten  w i th  no  te rm ina l ,  i f  so  des i red !

The  d i sk  i 5  t rea ted  as  one  l ( ] ng  t i l e  reco rd  sp l i t  i n to  l i nea r  seg r ren tg
end-to-end. and deleted +i les do not ft_ee their sectors {or reuse- I+ a
d i sk  i s  +u l l ,  bu t  w i th  a  l a rg€  res idue  o f  de le ted  f i l e5 ,  t he  dead  6pace
may  be  recove red  by  l oad ing  ac t i ve  f i l ee  f ro6  the  fu l l  d iek  and  sav ing
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the$ to an empty disk, one at a t ime, and then re+ormatt ing thr old disk
to  c lea r  i t 5  d i rec to ry .

A l te rna t i ve l y ,  u t i l i t y  p rog ra f i s  can  be  deve loped  wh ich  i . i 1 l  c r rpy  on l y
ac t i ve  + i l es  f rod  ( rne  d r i ve  to  ano the r ,  o .  i f  oB ly  a  E ing le  d r i ve  i s
avdilable, to prompt the u5er *hen the old or ner disk i5 to be
inserted, and wait tdr his/her signal be+ore doing the appropriate loads
andloa saves.

Another approach for the si.ngle drive user iE the use of a packing, or
co f i paE t inq !  u t i l i t y ,  wh ich  phys i ca l l y  moves  th€ r  ac t i ve  f i l eE  do r ,n  to  thE
space  f reed  by  the  i nac t i ve  { i l es ,  bu t  t h i s  i s  a  re la t i ve l y  51o r
procedure, end Ehould not be us€.d unless back-up copies o+ al l  active
f i l es  a re  ava i l ab le  c r t  o the r  d i i ks ,  i n  t he  even t  o i  t  ca tas t roph ic
{a i l u re  du r ing  the  pack ing  p rocess  !

I t  i s  expec ted  tha t  a  l a rge  nunber  o {  such  u t i l i t y  p rog rams  r i l l  ve ry
quickly be developed by FDC-I users, and rnade available to the rest o+
the FDC-1 user conmunity thiough SYa'I-PHYSIS. The availabi l i ty of such
rou t i nes  i s  a l l  t ha t  i s  l ack ing  fo r  SYHDOS t l 3  beEome a  +u l l -+ ledged  DOS.
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CHAPTER 2

'NSTALLATION

2. I Interfacing to the Syll- l ,  KItt- l  and AIl l-65

The FDC-1 connects to the SYl.t- 1 through th. , 'E" connector located at the
top right edge of the SY}l- l  board. This connector matches the connector
marked rrPl" on the FDC-I.

Seve re l  me thods  o f  i ns ta l l i ng  the  FDC-1  a re  ava i l ab le .  A  pa i r  o+
dual-22 pin connectors is provided with the board. These may be
soldered back-to-back to serve aE a mala-to-female adapter, or one of
them !|tay be soldered "backwards" to the FDC-I edge {inger5.

The FDC-I now wil l  connect directly to the Syl. l- l  "E', connector or to
similar connectors c'n the AIh-65 or Kll , l- l  f i i  crocosDuter-s. Devices rhich
riay have pr€rviougly connected to the "E" conncrctc'r may no|* ba conrtec. -d
to the extension expansion connector, P2, on the FDC-I, Alternative,/,
you may elect to adopt sone Eiort o+ notherboard approach.

2.2 Interfacing to the SYi, l-z

The SYh-z has the sat 'e general connector forttat as the Syll- l  except that
inEtead o+ card edqe +ingers, ped3 are provided for a r ight angle feinale
dual 22-pin eolder-tai l  conn€rctor. {This Eonnector may be obtained as
pBrt of the P€X-z Port Expansion Kit for the SYl.t-2. ) The FDC-I sinply
plugs into thi5 connector, once it  is ihst. l led in the SYt'!-2. Further
expan5ion is again available by use o+ connector P2 on the FDC-I.

2.5 Connectinq power

The only voltage which the FDC-1 requires i5 +5 volts which muit b€
5uppl i  ed 5eparately to the turret pins on the FDC-I. This voltage is
connected by soldering |{ ires to the. turret connectiong. Tl is gro'.,rd
(co|rfi|on to the SYl,l, FDC-I and Pzl and T2 i5 +5 volt3 (FDC-1 and z
only). A 29O nic?o+arad capacitor is provided ecross thes! teroinals to
p rov ide  { i l t e r i ng .  A l so ,  decoup l i nq  capac i to rs  a re  sp read  a round  the
FDC- I  t o  e l i n t i na te  s r | i t ch inq  no i se .

Porer for the FDC-1 rnay be brought fron the SYll-1 via external wir ing
but the SY -2 po*er supply y, i l l  not hendte the extra load. Alao, polter
required by any addit ional devices connected to FDC-I expan5ion
connector P2 | 'ust be al lowed for in deterBining poy.er requirenents.

The user nust supply al l  necessary
external I  y to the FDC-1.

2 .4  Connec t i ng  a  51 . / 4  i nch  d r i ve

v o l t a g e s  f o r  t h e  d i s k  d r i v e s

The FDC-I conhects to the control connector (drive select, step,
d i r cc t i on ,  e t c . )  o f  t he  5  i nch  d i5k  d r i ve  th rough  a  34  connec to r  f l a t
cable. This cable connects to the FDC-I using a socket type connector
(314 3414 or equivalent) which plugs into the header str ip provided et
P3. Pi.n 2 of this connector is marked on the board. The .ppropriate
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2 .5  Connec t i ng  an  B  i nch  d r i ve

The FDC-1 connects to the control connector (drive select, step, dirrc-
t i on ,  e t c , )  o f  t he  I  i nch  d i sk  d r i ve  th rough  a  50  conduc to r  { l a t  cab le .
This cable connect5 to the FDC-1 usinq a socket type connector (3|t 3425
sr equivalent) $hich plugs into the h€adar Etrip provided at P4. Pin 2
o-f this connector is alro marked on the board. The appropriate ju!n-
Fers on the FDC-I must be con+igured for I inch drive Eystel l ts.

jurFers on the FDC-I iust be configured for 5 inch driv. lay5ten6.
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CHAPTER 3

OPERATION

The fol loaing sectitrrs dercribe in d€tri l  how to usc SYI.IDOS with either
SYtl- l  or SY -2. I t  is assuned th.t the FDC-I hBs been correctly in-
s ta l l ed  r cco rd ing  to  the  i n6 t ruc t i ons  g i ven  i n  Chap te r  2 ,  I ns ta l l i t i on .

In al l  cases, the use Bf sYl ' tDOS involve5 two stepi: Flrst, a prograD
nust be celled to l ink SYHDOS to either SUPERTiON, BA5-1, or RE-1.
siecond, the desired function is then celled, uEing the ner cdriendE
provided by :iYrDOS.

3. I Using SYI{DOS wtth SUPER}{IN

SYItDOS may be used with SUPERI4ON either through a terrin.I or directly
tron the hex keypad. This +irst section Fil . l  d€scribe itb use vrith a
te rm ina l .

After reset and 1o99ing on t( '  the terninal, the user nuFt l ink : iY|lDOS to
SUPERIION (lt  is assu|ned that the user is fani l iar with the vario.
featureg end comroands o{ SuPERl.ltlN as de3cribed in the SYH-I Referaatce
l. lanual). This is done xith the SYH A (60) command, a5 +ollowsr

.G  ?ggb  <c r>

Following the exe€utioh o+ thi.s sharrt progra6, you nor{ hrve tour ner
SUPERIION cdnmands evailable to you. These aral

. 59  fo r  f o rma t t i ng  a  d i sk

.SS  fo r  sav ing  to  d i sk

.LS  {o r  l oad ing  + roa  d i sk

.L7  +o r  l i s t i ng  a  d i sk  d i reE to ry

3 .  1 .1  Fo r t ra t t i ng  a  d i sk

l{henever a new disk is used ri th SYI'IDOS, i t  tDu3t be fornatted,
Forf iatt ing Gay al.o be pcr+oflned, .+ter a "temporary" exit froln elther
EAS-I, or RAE-I, i f  i t  i5 discov€red' atter entering a long progrrB.
that no disk space lB available on an alreedy forf iatted disk and that
other fd_rlatted disks are avai. lablel

To format a dlsk. enter the conand

|{here:

w i t h t

. 59  n rd r s l  <c r>

n is the drive nu,nbert g or I
d  i i  O  +o r  s ing le  dens i t y ,  I  +o r  s ing l r  deng i t y
sl is Eector I ength

O +or 128 bytes/Eector
1 +or 256
2 +or Sl2
3 +or lg?4

As with oth€r sUPERllOf{ con|n.nds, the pet-lod and tpace are provid.d by
the monitor. Either a conna (,,  or a dash (-) ney be used e5 the
del imlter betreen oarameter5.
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Solnc examFlns of thig connand are:

.59  O ,O lg  <c r>  Fc | ' . t  d r i ve  O ,  i i ng le  den6 i t y ,
128 bytes per sectcr-

.S9  111 ,2  <c r>  Fd - | ! a t  d r i vc  I ,  doub l t  dens i t y ,
(5" driv66 onLyl, 512 bytes ptlr sector

.99  A  <c r>  F6mat  d r i ve  g ,  s ing le  den . i t y ,
1,2€| byte5 per sectcr.

Notice thatr in the last cornoand, only . 3inglr para.eter was entered--
the drive number, In this case. default values ere uEed to +groat in
singlE density, 128 byt€E per s€rctor. In al l  cases, the drive nueber
tnust be sDeci f  i  ed.

In the cese o{ disks used in double sided driveri both Eides of the disk
vJi l l  be formatted autofiat ical ly.

As an aid in selecting sector lefrgth for forn.tt ingt re{er to Table 3. 1.
Since data are stored on disks in whole Bectors onlyr pick a sector
I gth that | ,{ i l l  al lo|d for tainitBu||r ra5ted sector sf}ace *heiever
possible. You may wish to forrnat several disks, each with ditferent
sec t ( ' r  l eng ths ,  j us t  {o r  t h i s  Fu rpose .

FoF l i f i i tat ions on sector length, see AGrpendix D, FDC-I e||tory l . lap.

TABLE 3-1! SECTOFS PER TRACK Vs SECTOR LE{6TH

FORI4AT S€CTOR LENGTH

L?A ?56 512 rO24

5"  S ing le  Dens i t y  18  Lg  S  2
5" Double Density 39 1B 9 3
B"  S ing le  Dens i t y  26  15  S  4

5 ,  1 .2  Sav ing  to  d i sk

The {ormat tor savlng data to disk is

.S i  <c r  >
fi  lena.|€, u, ga, ea <cr >

wherei

+i lenane is a nafi!  conFosed o+ one to ten characterg
(sGe Table 3-2 for l ist oJ acceDtable characters)

u is drive "unit" nutrber (see Table 3-3'
Be iE stert ing addre55 of data to gave, in hex
ea is ending address (3J data, in hex

Note that the save cc'mnand takes two l ines to entEr the raquired
infoamation and that a <cr> rnust be entered att€r- each l ine.

Since odly rhole sectors are storrd and loaded on the di5k, data beyond
the €nding address rnay be stor€d. This Ee.re "extra" data { i l l  be
trans{ered to fiemory on 5ubsequent loads.
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.SS  <c r  >
FlLEl.HEX,g.2gA, FFF <cr >

Save data in l | leoory Iocations LggO-1225 onto disk in daive l.
Eive t i le thr! na.|e "NEIIFILE" (note thst addit ional locetions wit l  be
:iaved to f i l l  up a cotDplete Eector)i

Exattlples of the Eave corttmanda

Save data in |retDory lo<atiof is 2W-FFF o'1.to digk in driv€ t.
G ive  f i l €  t he  nane  "F ILE I . | €X" !

,53  <cr  >
iEtIFILE-l -1 6?S- t225 < cr >

.g;3 <cr >
|,IB[.FFER | 2, EAAg, F gC <cr >

Save data in f ief iory locat ions CSO-EFC onto Eide I  of  disk in dr ive O.
Do a rcad veri fy e{ter wri t ing to check integri ty of data saved. Give
{ i1e the nane "ZBACKLTP. X":

. 53  <c r  >
7.BACKUP. X, 4 r CSO, EFC <cr >

TABLE 3-2: ALLOHEBLE CHARACTERS IN SYI.IDOS FILENAT'ES

A 'Z i+
a -zz t
g -9& /
! ( 1>
l l l i ?

Do not u5e the {ol lowing characters in a f i lcnaoe!

hyphen o.-  dash (-)
co|'3ra (, )
quote (  , '  )
embedded spaces

Acceptable J i  I  enanesi

NEW. F ILE
9EXEC.I.ION
TOP>=BOT
12344(7.1

Unacceptable f i  I  enames:

A NEl, ONE (contains embedded spaces)
LAST-4 (contains a hyphen)
'TH IS"T I I ' IE  ( con ta insquo tes )
FILESI.2 (contains cottmra)
LATEST. BASIC (containB oro._e than 19l charecterB)

SBve datd in memory locations EOO-FOC onto side 2 o+ disk in drive 1.
Give f i le the ne|ne "l+lBuFFER":
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TABLE 3-3! DISK DRM t {lT ASSIGiII'IENTS

IJf{ I T NUITBER ASS I GN'.!EN'

A Drive g' Sld. 1 Read or l ' l r i te
I Drive I '  Sid€ I Read or Nrite
2 Drive g. Side 2 Read or t lr t te
3  Dr i ve  1 '  S ide  2  Read  o r  Wr i t e

4 Dri.ve O. Side 1 Read Verify .f ter lrr i te
5 Drive l .  Side I Read Verify aft.r t{r i te
6 Drive g' Side 2 Read Verify aft€r t{. i tc
7 Drive 1, Side 2 Read Verify after t{r i te

3 .  1 .5  Load ing  f ro rn  d i sk

There are tw.l]  fornats {or loading {roB di5k. Tha f ir5t ia the ol]3t
uEual .nd loads a saved f i le into the sallc ne.t lry loc.t{on. trof i  *hich
i t  was  o r i g ina l  l y  saved :

.L3  <c r  >
+i l  enane, u <cr>

}|here +i lena|tte end u are aE defined for the savE colmand.

Note that the load comttend r€rquires two l ir |est ju!9t as did tha sava
cofinand.

The f i len.ne aust natch identical ly the f l lenefie uged {hen srvinq the
{ i l e  o r  e  " f i l e  no t  +o l rnd "  eF ro ru i l l  be  repo r ted .

Tha 5econd fortsat for the load cotnnand sl}o$s loading the slved {i le
into a diff€rent location that thet {rom {hich i t  Has saved (no address
adjust,rent6 are f iade--the code is sinply l  oaded intact into the ner
loca t i ons ) .  The  +o rma t  i s r

, L3  <c r  >
f i  l enaDe t  u r  5a  <c r>

rihere : ie i5 the new strrt lng address for th€ data.

Examples of the load cornmand:

Load dete {ron previou!5ly saved {i le on disk in drive g!

' LS  <c r>
F ILE1 . l€X , ,  <c r  >

Load data frofi  previoualy saved +i le ofl  di5k in drive Ir loading detl
into nel,r meoory locetiona 2Qgg-2223.

.LJ  <c r>
NEI|FILE, 1 '  2OOS {cr >

3 ,  1 .4  L i s t i ng  a  d i sk  d i rec to ry

As dBte is Etor.d to the di3k, SYI1DOS autoostic. l ly builds a directory
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r i i th t i lenaltes, start ing and ending rnerBory locit ions fron rherr the f i le
waB gaved, and the treck and Eiector *here the +i le rres pleced on the
dtsk. The forhat to l ist the intoroation {ron the diroctorv i5:

. L7  u  <c r>

where u i5 the drive unit number as previously dcfined in s€cti on 3. 1.3.

The response to this cofimand wil l  be a l ist ing of al l  directory entries
(a l l  { i l es  saved) ,  i nc lud ing  those  f i l es  wh ich  have  been  de le ted  by
la te r  sav ing  Bno the r  { i l e  r i t h  t he  i den t i ca l  t i l ena r le  eE  an  ea r l i e r
f i l e -  On ly  the  l a te r t  copy  o+  any  f i l e  * i t h  a  dup l i ca tc  na t t | e  i s
nornally available tc the usEr tsee Appendix E tor fsrther in{oroation
on  d iEk  fo rma t  a . | d  d i rec to r i eg ) .

A  t yp i ca l  d i rec to ry  en t r y  x i11  l ook  l i ke :

f i  lename -bbbb-eeee-ttss

l , | he re  f i l e r i ame  i s  ae  p r r v ious l y  de f i ned rbbbb  i5  the  beg inn inq  add ress  i n
me|Bory, eeee is the ending address in l 'etrory t t t  i5 the 6t.rt ln9 treck
nu,nber on disk, and 55 i5 the start ing eector nunber on disk.

3.1.5 Operation frorn the SYI'I  hex keypad

The operations in the previous four s€ctions (fornatt ingr savingt
l oad inq  and  l i s t i ng  a  d i rec to ry )  can  a I I  be  pe r fo r .ed  d l rec t l y  + ro ! |  t h .
SYl. l  hex keypad *ithout the nEed for an ASCII terminal connected to the
SYI' | .  Only the f irst three operations have real meaning since a terainal
i 5  needed  to  v ie r .  t he  d i rec to ry  l i s t i ng .  To  s i . p l i f y  t he  €n t r y  o {
pgrafieters with the keypadr i t  is suqqested that +i lenenrs be restr iEted
to cofibinations of hexidEciftdl characters (rt-F).

After RESET and

.6  9A06  <Er>

en te r  t he  {o l l o r i ng r  us inq  the  hex  keyp .d :

To {oraat,

.SHIFT USR1 u-d-sl <cr>

*he re  u rd  and  s l  a re  as  p rev ious l y  de f i ned  i n  sec t i on  3 .  1 .1 .

To Ea'e i

.SH IFT  Asc I I  1F<c r>
fi I  enane-u-5a-ea <cr)

|*here f i lenafie, u, sa, and ea are aB d€fined in section S. 1.2'

To load!

.SHIFT USRS <cr >
+i I  ename-u-Ea <cr >

*here f i lene|t|e, u, and 5a arc! es de{ined in section 3'1.3.

I+ a display i5 connectedr a dir_ectory rnay be 1isted.
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X=USR (&"94 tO" ,  t )  <c r  >

FolloFing the execution oJ this Bhort progra , yc,u nor. hav€r three ne|,|
SYHDBS f unctions available:

To  1 i s t  t he  d i r cc to t  y3

.SHIF USR4 u <ci>

3,:2 Using SYH IS r. i th BASIC (SAS-1)

:iYI,IDOS is u5ed *ith BAS-I in ruch the gac! |r.nner .s l|ith SIJPER}ION.
Atter logging on to BAS-1 (xith ,, t  O a? .G CWgr. you f iust Fun a 5fia11
progran th.t l inks SYi'DOS ir l  hith BAS-1!

Saving a BASIC progre,n
Loading a BASIC program
Exiting BASIC to SUPERt'toa,l

3 ,2 .1  sBv ing  a  BASIC  p rog ram

After SYI,IDOS is linked to BASIC, proqrBns you heve enterld r|ay b. saved
on disk with the fol lowinq ccxnmand:

*S  { i l enaneru

where +i lename is a naoe cooposed of one to ten charactrrs takfi  +rorl
Table 3-2. and u i5 the driv. unit nue|ber taken fron Table 3-3. t{ote
that BASIC enters the Eoace after l ls and doeg an autor.t iE <cr> after
the unit number.

Exampler of the save cofi |nand:

Save  a  p rog ran  ca l l ed  PRO61  to  s ide  1o f .  d i6k  i n  d r i v€  O l

l l | .  f l lenane,u

rhera f i lenafie and u are as de{ined be+ore in Saction 3.2, 1. A5 with
the 15 codnand, th€ Epace after *L and the <cr> a+ter the unit nutrber
are €lntered automatical ly by BASIC.

ExanEles o+ the load comnand:

ts tAccor.JNTs. s

Save  a  p rog ran  ca l l cd  mS.PROG to  5 ide  1o {  a  d i sk  i n  d r i v .  t '  do ing  a
read verify after wri te:

*s PROG1. O

Save a prograr! cal led iACCOI-F{TS to side 2 o+ | dtgk in drlvc l t

{S BAS. PROG.4

3.2.2 Loading a BASIC Progrem

The +ollalraing ccxtmand i3 u! 'ed to load a previouEly Bavcd BASIC proqritD
f rom d i sk :
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Load  a  p rog rao  ca l l ed  PRO61  f rom s ide  1o {  e  d i sk  i n  d r i ve  g :

IIL PROGI. g

Load a progran called iACC{XjNTS fror sida 2 of a disk in drive Ot

*L tAccttultTs,2

3.2.3 Exit inq BA€iIC to S{JPERII]N

A usetul con6and, exit to SI.JPERHON, is provided in SY DOS. Thc r|ay be
used ,  f o r  exa f i p le ,  t o  ex i t  t o  t he  ,non i to r  t o  l i s t  t he  d i sk  d i rec to ry .
You nay return to BASIC by entering e .G <cr>, The {ormat +or thig
comttland is, 5if ip1y, *t l .

Notice i t  iB not necessary to enter a <cr> efter l l i ' | .  Vou are noar in the
monitor and wil l  get the monitor prompt (a dot or period). SYI.IDOEi bri l l
renain l inked to BASIC after enterinq -6 <cr> Eo +urther LL, LS, and *l. l
comoand5 l{ i l l  be properly ecc€lpted. SYI.IDOS i5 l inked to the monitor
a+ter a *M is used to enter the monitor.

3.3 Usinq sYl{DBS with the Resj.dent Assembl erlEdi tor (RAE-I)

AE with SUPERHON and BASIC, SYFTDUS nust +irst b€ l inked xith RAE-1
be{ore use. After entering RAE-1 from the nonitor with .G BOOO <ct->
enter the +ol loi{ i  ng r

>RU t9OO3 <cr >

SYIIDOS r{i l l  noH be l inked to RAE-1 and you wil l  have the +ollor{ ing new
SYI{DOS functions available to vou!

ENte r ing  sou r_ce  4 i l es  to  d i sk
Load ing  sou rce  + i . l es  f ro rB  d i sk
L8adinq and Appending source f i les fron dirk
As5ernb le  mu l t i p le  sou rce  f i l es  + ro f i  d i6k

3 ,3 .1  ENt€ r ing  sou rce  J i l es  to  d i sk

The +ortnat +or the command to ENter source f i les to disk is

>EN t i  I  enarne u <cr>

r,rhere filenedte is a nafie coooosed o+ one to ten characters teken {ror!
Table 3-2 and u is the drivc unit nufiber taken {rom Table 3-5, As with
other RAE-I condandEr only the f ir5t twc characters o{ the cotunand nced
be used, i f  desired, and parameters are s€parated by spaces.

Examoles o{ the ENter com0rand.

ENte r  a  { i l e  named  RAEFILE  to  s ide  1o f  a  d i sk  i n  d r i ve  g r

>EN RAEFILE g <cr>

ENte r  a  f i l e  na .ned  F ILE2 .RAE to  s ide  2  o f  e  d i6k  i n  d r i vE  O :

>EN FILE2.RAE 2 <cr >

ENte r  a  f i l e  naned  SOURCE,TXT to  s ide  1o {
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verify after |{r i  te:

>EN SOuRcE. TxT 5 <cr>

3 ,3 .2  Load ing  sou rce  f i l es  f ron  d i sk

The format to LOad sourc€ f i les previously ent€red to disk lgi

>LO +i lenaoe u (cr>

rhere f i lename and u are as de{ined in Section 3.4. 1.

The  fo l l ow ing  op t i ona l  f o r rna t  w i l l  LOad  a  sou rce  f i l e  + ra rm d i sk  and
Append  the  f i l e  t o  a  sou rce  - f i l €  a l ready  i n  ne ro ry :

>L0 f i l enameuA<c r>

A5 yrith other RAE-I connands, the command ray be sho''tened to two
chaFacters aBd the option lt tay be shortened to one character, i+ desired.
l, lhen Loadinq source f i les, especial ly | ' |hen using the Append ( 'pt ion, make
su re  su+ f i c i en t  qou rce  f i l e  sDace  t s  ava i l ab le  to  con ta in  the  en t i re
f i le (re{er to the SEt cornmand descriDtion in the RAE-I Reterence
I'lanual ) ,

Example5 of the LOed comBandi

LOad a s(1urce {i le nafied RAEFILE +rom side l of a disk in drive g!

>LO RAEFILE g <cr >

LOad a source f i le namid FILE2.RAE from sid€ 2 o{ a dibk io drive g. and
Append  the  + i l e  t o  the  sou rce . t i l e  a l ready  i n  n |emory :

>LOF ILE2 -RAE2A<c r>

5 .5 .3  Asgemb l  i ng  mu l t i p le  sou rce  + i l es  + rom d i sk

As with cassette tape storagr, SYIIDOS allows RAE-I source f i les to be
seqmented and placed on disk aE a Eiequence ot f i les. This al lor.s source
f i l es  to  be  assemb led  wh ich  wou ld  o the rw ise  be  too  l a rge  to  f i t  i n to  th€
me|nory space avai I  abl e.

The procedure for asse|Dbl ing nult iple source f i les +ront diEk iE very
s in i l a r  t o  t ha t  us inq  Easse t te  tape .  The  on l y  d i { f e rence  i g  i n  t he
format o+ the continue to tape (,CT) pseudo-opcode. For continue to
disk, the pseudo-opcode should ber

.CT f i  l  enarnez L

where f i lename2 is the f i lename ot the next seEot€nt to be Loadad Bnd u
i s  t he  d r i ve  un i t ,  Each  sou rce  + i ]e  excep t  t he  l as t  one  mus t  con ta in
the ,CT pseudo-opcode ri th the {i lenanE ot the next Begfient and the
d i i ve  un i t  where  the  f i l e  i 5  l oca ted .  The  l as t  f i l e  seqmen t  s id lp l y  ends
l,r i th the unual , Ei l  pseudo-opcode,

To dc an assembly, the +iret f i le segment is l . 'adld into redory lr i th thc
LOad etrmnand and the Assemble co',Band iE entered. Alternatively, you
,nay enter

>1  .CT  f i l enaoe l  u  <c r>
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$rhere f i lenamel is the nai|e o{ the f irrt  sourca segoent, and
then LOad the t irst +i le segfient and continue unti l
contol ete.

At the end of pass one, the f iessage 'READY FOR PASS 2" *i l l
|Bust then r-eload the f irst f i le segnrent by either u5ing the
or by enterinq the .CT f i lenarlel u pteudo-oFcode as above.
case, yolr next enter

iPA <cr )

t o  comp le te  the  asEembIy .

>AS <cr >

SYHDOS i{ i l l
pass ol|e is

aPpear. You
LOad comoand

In ei thea
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CHAFTER 4

HARDSIARE

N o t e :  T h i s  b r i e +  d i s c u s s i o n  i s  i n t e n d e d  o n l y
inforrnat ion { Ic)r  o{ the FDC-1, and not t6 explain
g r € a t  d e t a i l .  F o r  f t o r e  d e t a i t e d  i n { o r m a t i o n
S c h e ' t a t i c ,  t h e  S Y 1 7 9 1 - O ?  S p e c i f i c a t i o n E .  a n d  t h e
List ing provided as suppled|ents to this ,nanual.

to cifver the basi c
i t s  ope ra t i on  i n  any

refe. to the FDC-1
SYhDOS Source Code

O N  T F O  L  g U S

\Dort55 F(  rJJ

o

2

2
-
:
f

I

o
t

-.|
I D AT,d BU S

tYhtoj
alf,t.4.

n FE
FDC
7o foRr
fu$

cL o cKl__
cl{q,, i lq

h-J.. t!9i€-t coMrRoL!eq

fr f7 *rA
I  l5€e
,  

- l -

P3 |  5,A'

D\sK !p tv (  lN l rR fAcE

I 1
I lRtvfs 1" PP rvFs

qr

F

a

The sketch Bb6ve shows the
funEtion of each of the
i n t e r f i c e  c o n n e c t o r 5  P 1 - P 4
b e  c l e a r ) .

najar +unct ional elelnents of the FDC-I.  The
elements is br i .ef ly descr ibed belo| |  ( the

are l lot  covered since their  funct iRns should

Address Decoder

This PROI' I  generates the required chip setects +or the three subsysters
o n  t h e  F D C - 1 '  t h e  + l o p p y  d i s k  r o n t r o l l e r  c h i p ,  t h e  o u t p u t  c o n t r o l  p o r t ,
and the SYrDOS EPROft.  Since these addre5ses are deterf i inBd by PROH.
custom melBcry maps are possible with the FDC-1. A 256 x 4 pR0lt  is
connected to A8-Al5r and l ts o| .r tputs are uged to generete the requircd
c h i p  5 e l e c t s ,  r e s u l t i n q  i n  a  v e r y  v e r s a t i l e  f t e m o r y  m a p .  N o t e  t h a t  t h e
minimufi  address gpace for- any chip select s ignal is on? rhole ,netrory
P a g e .
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sYttDos EPRgr.l

ThiE EPR0|4 contains the f i r r t | {are neccseary t lJ save end load betr |€en disk
and the SYI '1 '5 SIJPERI' |ON, BASIC, and RAE. Both disk I /O and pr imit ivp
{ i l e  h a n d l i n g  r o u t i n e s  a r e  i n c l u d e d  i n  t h i 5  4 K  x  g  E P R O l l .  E o t h  a d d r e s s
and data l ines from the SYl4 are connected to this EPROI{,  r , {hich i5
Located at hex addresses tgflgg to I9FFF bv the address fiao PROII-

C l o c k  C i  r c u i  t

Thie circui t  generat€s the necessary clock Eigr,al5 u5ed by the FDC-1,
T h e  d a t a  s e p a . a t o r  r e q u i r e s  t h r e e  c l o c k 5 ,  x h i l e  t h e  { l o p p y  d i s l :
c o n t r o l l e r  c h i p  r e q u i r e s  t | , f o  r l o c k s .  T h e s e  s i g n a l s  a r e  a l I  g e n e r a t e d
and cohtrol led by this ci . rc lr i t .  A 16 I ' tHr crystal  is used as the source
fro,r  | {hich these clocks are derivedr and trro l ines +rof i  the cont| .ol  por-t
contr(3l  th€se various c I  ocks.

Control  Port

Varlcus l ines needed to control the subBystetD5 on the FDC-I are provided
by this circuit,  l ,{hi,ch inter+aces the SYI'I 's data bus to the necessary
latched control l inee on the FDC-I. The actuel location ( '+ this port on
the SYl, l 'e menory nap is determined by the address decode PROI'| .  Ag
sh ipped  f r cm the  l ac to ry i  t h i s  i s  l cca t€d  a t  hex  add res€  9F1XX,  us ing
the  en t i re  paqe .  Th i s  po r t  i s  w r i t e  on l y .

Floppy Disk Control I  er

A  s i n g l e  b o a r d  f l o p p y  d i s k  c o n t r o l l e r -  * i t h  t h e  s i m p l i c i t y  o f  t h e  F D C - I
iB t | tBde possible only through the use of LSI techn(Jlogy to incorporate
t h e  n a j o r i t y  o f  t h e  d i s k  c o n t r o l l e r  + u n c t i o n s  i n t o  a  e i n g l e  c h i p .  T h i s
one chiD controls most o+ the +unct iBns of the FDC-I as wel l  Bs th| !  disk
drive(s).  Comnands such as Read E;ector.  Forf iat  and others are per+ctrned
b y  t h i s  c h i p  | r i t h  t h e  f i r n * e r e / C P l |  a s s i s t i n q  i n  m 6 v i n g  d e t a  a r o u n d .
This chip has four registers, and there+ore requires twc addrese l ine5t
A g  a n d  A l .  a h d  a I E B  t h e  S Y H ' 5  d a t a  b u s  t o  f u n c t i o n  c o r r e c t l y .

The control ler locat ion is selected by the BddrEss decode PROl"t  i  th is has
been assigded at the +actory as hex address tFgXX (again, i ts +our
r e g i s t € r s  a r e  r e p e a t e d  e v e r y  f o u r  b y t e s t  t o  f i l l  t h e  e n t i r e  p a g e ) .

Data SeDarator

Th is  c i r cu i t  i s  be t te r  ca l l ed  a  "Da ta  Synch r_on i  ze r ' r .  and  i t e  f unc t i on  i s
to qenerate a clock v*hich perfectly "fraoes" the incoming data strean 50
tha t  t he  FDC ch ip  can  re l i ab l y  separa te  da ta  pu l5es  { rom c lock  pu l ses  i n
the  i ncoming  da ta  s t ream.  Th is  c i r cu i t  mus t  a l so  be  ab le  to  a t comoda te
variou€ data spe€dE result ing froD the variGus disk 5l.e/defi5ity
combinations supported. Th€ data separator acts on the incoming read
data frofi  the disk, and generates the required "Read Clock" fcr the FDC.

D i  sk  Dr i ve  In te r+ace

This circui t  is a hard' ,sre interface between the 5igna15 +rcl tn the two
d i s k  d r i v e s ,  L h i c h  a r e  t y p i c a l l y  " o F e n  c o l l e c t ( ] r " t  a t t d  t h e  v a r i o u s  " T T L "
level inFut,  output,  ( ' r  cc}r l t rol  5igna15 ldhich the FDC-I '5 eootral
c i r c u i t  p r i o t a r i l y  u s e s .  O p e n  E o l l e c t B r  l i r ' e s  a r e  u B e d  f o r  t h e i r  h i g h
n o i s e  i n l B u n i t y ,  a n d  l c , n q  d i e t a n c e  d r i v e  c a p a b i l i t y .  T h i 5  c i r c s i t  c o n -
nects to the dr ives through connectors PS and P4.

FDC_I }IANUAL {Revi 5ion g} Paqe 4



CHAPTER 5

SOFTIIARE

The purpose of this chapter is to providc
in+or-m.tion to suppleodnt the hiqhly condensed,
oation contained in the sc,urce code l iet inq o+

2. 1 User Control lable Parafieterr

background and support ing
bu t  de f i n i t i ve  i  n {o r -

SYI'IDOS in Appendtx J.

URCNElI New unrecognized colhmand vector. SYIIDO:i l inks into
URCVEC and al lows user to establish hia own co.nrnand
link here instead of URCVEC. Defaults to t8171 (ERHSG)
at $462E-3462F

DOSEXT

ucltDvc

Address for useF extensionE to SYI{DOS comfi .ndt
Defaults to 39559 (RSTXY) at 9A62C-3462D

Ljnrecognized co|t lmand vector +or the DISKIO pri[ l i t iv€s
l ' lay be used to add nore "pri.nit ivF5"
De+aults to 39DFD (BADCI'ID ) at tA6gF-aA6l0
BADCMD returns i36 error code (invalid codnand)

SYHDOS needs 1ot5 ('f RAI'I r.orking spece ,|hore
location f iay be de+ined by the user. I t  consists
of 32 byte5 for working variables and 96 bytes needed
for RAE-I continue ff i  disk name fudcticm. fol lored
by a RAl4 space used by the disk es a single sector
bu f {e r .  WARNING -  t h i s  bu f fe r  | . i l l  be  fu l l y  u t i l i r ed
by  the  d i sk  rou t i ne !  I f  t he  uge r  {o roa ts  d i sk6
+o" tE24 bytes per sector, the disk routine r i l l
f i l l  1024  l oca t i ( ] ns  du r ing  a  read ,  beq inn ing  a t  t he
Ioca t i on  ca l cu la ted  a5  the  s ta r t  o f  t he  d i sk  bu { {e r .
Defaults tB ]gEB6, xhere workspace ga,e. +rl3]a jEEO-
iSE9F. RAE buffer froa fOEAO-iOEFF and the de{ault
sector buf+er +ron tgFgg-agFFF. At tA62A-tA62B

Defau l t s  t o  35  (5 " )  o (  77  (g " t  a t  tA614

WRKBUF

NOTRACKS

STEPRT

RETRIES

FXBFLG

De+au l ts  to
S€e SY1791

De+au l ts  to

F i x e d  b l  o c k

t g3  (5 " )  o r  t gz  t8 " )  a t  tA61 l
Speci+ications on step rat€! sett ingi

5 at tA6l7

+oroa t  + lag  -  see  gec t i on  5 .5
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2 .2  L j s ing  the  D ISKIO F r ia i t i ves  to  ex rn ine  g r  a l t e r  a  d i rec to ry  en t r y

The DISKIO parafieter control block is located at aA6OOg-iA6g5- The byte
contents are explained also in a Bclparate sectionr horever they are
r€peated here {or use in directory work. T('  examine a typical directcry
entryt fr 'om the f ionitor, deposit,  r i th .D A600 <cr>r the {ol lowing
bYtesr

IFLAGS. turrls off
d i sk  a+ te r  t he  read

Addregs agF6q, whEre the data is t. l
be read into (disk sector butfer
de tau l t )

SeEtor 2, f irst sectoi of directory

T rack  g ,  t he  f i r s t  t rBck  ( ,  and  1 )  o f  t he  d i rec to ry
l. lost signi{ icant bit f iust be s€t i f  to read secono
side of a two sided disk

unit nunber (g or 1)

To reed the selected sector fro|t l  the disk to nenoay put an O.4 in the ac-
cumulator from the |nonitor }| i thE

.R  <c r>
P XXXX, <spacebar >
S XX, <spacebar )
F XX. <soacebar >
A  XX,O4  <c r>

TFen .B 9BOg <cr>. Thig wil l  reed the selected sector. I f  tha3e ar.
l--J byt€ secto|.s, thE dat. * i l l  be r.ed inico aWOO-JOFTF| i f  256 byte
s€rctors, into ttrgg-agFFF I etc. Only cofiplete sectors are read.

To l{r i te a lelected sector, +ollow the s6rne instructionEr but uie an g5
instead o+ O4 in the accunuletor.

A+ter reading the data, examine the nemclry area into which the data |.as
read. L,se the Veri{y function or aquivalent. T| io typiEal entries would
appear a5 +olloi|5 (these would be th€, only entries in a +re3hIy
fo rma t ted  d i sk )  !

oFoo cL 4?
oFoB 2g 2s
sFlg 4t  42
6FtA 2s 2s
gF?g gs ??
5F2A ?? ??

2SOFgga2sgA6Sg gg

43 44 7S 2g 29 29
a? ga 93 FF g2 0L
43 44 2g 2S 29 7S
tt2 gg 03 FF g2 a5
?? ?? ?? ?? ?? ??
?? ?? ?? ?? s2 09

First look at tOF tg-tgF tq. This r€or€tents tht! ASCII {or f i le name ABCD
wi th  6  t ra i l i ng  b lanke  to  f i l l  ou r  1 l l  chBrac te r3  ( the  u5e r  does  no t  need
to enter the blanks). Locations lrFlA. iOFIB contain ,tzgg. the hrx
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s ta r t  add ress  fo r  t he  f i l e .  I f  no  re loca t i on  i s  reques ted ,  t h i s  w i l l  be
the true start address. Locations tgFlc, tOFlD contain g3FF, the ending
address from |{hich the , i le r.as originally stored. The last ty,o byte5
of the 16 byte di.ectory entry sho|| the track end sector | .here the +i le
starts. This f i le starts at track 02 sector ,E and uses the fol l t ]wino
ful I  sectorEi:

g2

a2
fl?

gS {128 bytee)
96 (128 bytes)
g7 (l2A 6yte6,
OB ( 128 bytes,

for a total of 512 bytes (tOZgg-tOSFFr.

Now look Ert locations AAFAS-jOFIF. Thesc contain a directory entry +or
+ile ABCD elso. But this one i5 a do*ri- level , ,old,, copy o{ ABCD *hich
got rrdeleted" r irhen you stored the second oner Now, i f  you 5ay3

.LS  <c r  >
ABCD fl <cr >

SY DOS r.r i l l  load only the second one because the ASCtt characters al l
natch exactl v.

ThiE directory resulted fros the fol losing sequence!

.S9  g  <c r>

.S3  <c r>
ABCD O-29O-5FF <cr- )

.SS  <c r>
ABCD g-Zgg-sFF <cr>

As SYHDOS tr ied to locate e place to store thc s.Eofrd t l le in the
directory, i t  enrountared an old copy o{ the f i le nsnr be{ore i t  found
an dpen entry. Therefo-e i t  , ,snudqed" the old copy by satt ing tha t lSF
o+ the f irEt letter of the o1d name. Then it  +ound an open entry (+irst
spot *here { irst character of f i l .  nafre = OO, and stored the {i le
start ing with the track and 3ector data i t  {ound in that open entry {1 !
tgFZg-iOFZF tor a typical directory ending entryt.

T(] reacce5s a f i le accidently deleted (pre{erably to rana!|e the deleted
entry) you need onlyr

1 .  Read  the  d i rec to ry  t rack5
2. Change the entries to suit yo{tr purpose
3, Rewrite that directory entry to the diEk

2.5 The Read Routine

a) The nane +or' directory searEh is I oaded into NAltBuF+g through +?.

b) The directory search is started. I+ the ne{|e is not +ound, ttr is is
reported. If  +ound, directory entry for 3tart and end o+ {i le are rnovld
frol i  directory into NAf,lBuF+lO through +13.

c l  I+  the  { i ] e  i s  t o  be  re loca ted ,  t he  re loc r t i on  add resa  re9 lecEs  tha
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or ig ina l  add ress  and  e  ne*  { i l e  ex ten t  i s  ca l cu la ted  to  oa tch  the  o r i -
g i  na l  J i l e  ex ten t ,

N{ITE: BASIC f i les are not relocat.ble. They are always loaded into the
samp Epace they originally occupied. Only SUPERIION and RAE {i les can be
r e1 oc ated.

d) Directory data indiceting sector and track are moved into NAi4BUF+14
and +15 and used there to control the Beek to the +i.rst sector (!f  the
da ta .

e) Subsequent seekg and readg are done on sequential sectors to the end
o{ e track, continuinq on to the {irst sectc)r of the next sequential
t rack  un t i l  t he  eo t i . r e  f i l e  has  been  loaded .

2 ,4  The  l d r  i  t e  Rou t ine

a )  The  d i rec to ry  i s  sea rched  to  see  i {  t h i s  f i l e  nane  i g  a l ready  p resen t
on  the  d i sk .  t+  yes ,  t he  o ld  en t r y  i s  de le ted  by  se t t i ng  the  mos t
s ;  -n i+ i can t  b i t  o f  t he  f i r s t  I e t t e r  o {  t he  nane  on  the  o ld  en t r y ,  t h i s
p ; .  t  o+  the  d i rec to ry  i s  re r . r i t t en  end  the  d i rec to ry  sea rch  i s  con -
t i nued .

c )  F i l e  s to rage  iB  dsne  on  an  i nc reoen ta l  sec to r  by  sec to r  bas i s  un t i l
t he  e . t t i r e  f i l e  i s  s to red .  l ' l ax imum f i l e  s i i e  i 5  32K  i+  s ing le  dens i t y
i i  us€d, 64K if  double density is used. The ntemory area r{here the data
i s  s to red  i s  t aken  as  the  sou rce  bu f fe r  {o r  t he  d r i ve  da ta  t rans fe r '  I f
read/veri+y is e'nabled (a readback after every write to assure data
in teq r i t y  on  the  d i sk ) r  readback  da ta  en te rs  the  d i sk  bu {+e r  one  sec to r
a t  a  t ime  aE  i t  i 5  * r i t t en .  No  va t i d i t y  check  i s  made i  t he  D ISKIO
routine wil l  repert only whether succe5s+Lrl readback occurs.

dr If  a readback error occurs part way through the f i le transfer to the
d - -k ,  t he  d i rec to ry  en t r y  f o r  t ha t  pa r t i a l  { i l e  w i l l  no t  be  the  nane
requee ted  o r i g ina l l y .  I ne tead  i t  t . i 11  be  en te red  as  "BAD?sEBHNT"  | r i t h
the  f i l e  s ta r t  add re55  i n  tha t  en t r y  t he  same as  the  o r i g ina l  { i 1e  s ta r t
and the f i le end address ref]ecting the total number of sectors occuPied
by  th i s  "bad  f i l e " ,  up  to  and  i nc lud ing  the  sec to r  on  wh ich  the  e r ro r
occu r red ,  As  the  e r ro r  i s  sensedr  i n  add i t i on  to  mark ing  th i s  d i sk
eeqnen t  bad ,  t he  {o t l o }e ing  d i rec to ry  en t r y  (a  gO by te  i n  f i r s t  l e t t e r  )
is marked in i ts laet tr. |c '  bytes with the track number and sector nurnber
o {  t he  nex t  usab le  sec to r ,  The  e r ro r  i 5  repo r ted  dnd  the  f i l e  s to re
a t te f tp t  i s  abo r ted '  re tu rn inq  to  the  ca l l i ng  rou t i ne -

e )  I+  a  + i t e  s to re  a t tempt  i 5  success+u l  ,  t he  d i rec to ry  en t r y  {o r  t ha t
a t te f i o t  i s  f i ade  no rma l l y  and  the  d i rec to ry  en t r y  immed ia te l y  t o l l o r { i ng
i t  i s  rewr i t t en  to  show the  nex t  ava i l ab le  t rack  and  gec to r  as  exp la ined
in  d )  above .  The  DOS re tu rns  con t ro l  t o  t he  ce l l i ng  P rog rao .

b )  When  sea rch  h i t s  t he  t i r s t  d i rec to ry
byte of the name, i t  exanines the last
to obtain the start ing track and sector
saves  ca l cu la t i c ,n  t ime  invo l ved  i n
s te r t  and  f i l e  ex ten t ,

2 .5  F i xed  B lock  Fo rma t  Da ta  S to rage

The nor$a1 method 6+ storiog ne|{ copies o+ old
old entry in the directory but not to reuse
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entry havinq . lrg as the +irst
two bytes oJ that f irst OP entry
fo r  t he  new f i l e  B to r .ge .  Th i s
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reminder that thi5 is a ver-y basic
mu l t i p le  spda tes  o f  a  s ing le  f i l e
f i l l  up y. i th nu||terc'us uselegg f i leE-
c6py  f i l e  o r  dup l i ca te  d i sk  u t i l i t y
a  ne r  d i  5k .

A  t y p i c a l  e x a m p l e  m i g h t  l o o k  l i k c  t h i E :

DOS). Thus, i f  a usar Btores
na .e  on  the  d i3k .  t he  da ta  a ree  w i l l

The uger would then have to run a
to "compact" only current f i les onto

FIRST SECO D
/ F I L E I  / F I L E I

THI RD
/ F I L E 1

CURRENT
F ILE l

TRK2 TRKS TRKE TRK1 1
sEc4

TRK 14
sEcS

Th is  exa l ' p le  shons  +our  cop ieg  o+  the  ra f i e  f i l e  ( rach  s l i qh t l y  mod i f i ed
as cofipared to the previous). Each earl ier entry with the sarne narne haE
been "smudged" or deleted trrfn current accegs. but the data areas are
not reused. Notice that al l  {our uEe 3 tracks + l  sector.

I+ the user were certain that the ne|| copy with the safre f i le neoe *ould
occupy the same nu|' lber of (or fewer) sectors than the original, i t  would
+il l  up the disk tar less i t  the oe$ copy could reuEie (ovcr-urite) the
o l d  c o g y .

The user can cause this overwrite by storing any nc'nzerg number in
ldcation tA624 (FXBFLG) while DOS is active. Al l  f i tes of the rame name
* i11  then  reuse  the  o ld  f i t e ' s  E to rage  a rea -

The  use r  accep ts  the  respans ib i l i t y  t o  see  tha t  t he  ne$  f i l e  s i ze
occupies the same nurnber or +el{er sectors than the original.

>)>NOTE! NO ERROR CHECKIIIG IS PERFORT{ED FOR THIS OPERATION!<<<

This {aci l i ty is typical ly most use+ul for a language such as FORTH,
*he re  1924  by te  b locks  a re  a lways  l oaded .  Thus  a  B ing le  d i sk  nay  be
foroatted as a set o+ f i les t i t led SCREENI, SCREEN2, SCREENJ, etc. Then
if FXBFLG (t4624) iE nonzero, the same , 'screen" is alxay5 stored in the
sane  p lace  on  the  d i sk  each  t ime  i t  i s  upda ted ,

2.6 Subroutine Descri ot i  on

Folloerinq iE a part ial l ist i .nq o{ the f iajor routin.s and Eubroutine3 in
SYI4DOST each ri th a brief sufi tnary of i ts +unction(s). To make this
l ist ing even more use+ul , the colurnn headed ,,REGS', shosld contaln rn
ind i ca t i on  o f  t he  reg ig te rs  mod i f i ed  by  the  rou t i ne ,  and  o f  t he
regi sters used to pass para,r€rterg to and frot '  each r-outine.

I t  i s  hoped  tha t  a  rev i sed  ve rs ion  o {  t h i5  tab le  * i l l  becgne  ava i l ab le !
includinq not only the regiEter in{orBation, but a f iore coipl?te
l i s t i ng ,  i n  t he  ve ry  nea r  f u tu re .
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SYI,IDOS SUBROTJT I NES

NAI{E ADDS REGS FUNCTION

BASENTRY 9ggA

RAEENTRY 9'93

FASIC entry to SYI'|D(]Ei

RAE entry to SYltOOs

l.tOt{ENTRY 96gb Cold entry to SY DOs. Sets up monitor Link
Destroy5 judF vector- table froD iA625-6A62F
Leaves syste|ll RAI'1 unprotected.
In i t i a l i zes  new inFu t  and  ou tpu t  vec to rs  to
aIIo|{ hex keypad to be used dith FDC-I.
5Y|{DOS uses entire SCOPE BUFFER (iA6SS-iA61F)

LOADIT ?O?e Uses paratn€ters enterecl r i th LJ to search
the  d i rec to i y  and  l oad  the  { i l e .  w i th  o r
*i. thout rel ocati on

USET 9OBF Sp l i t s  a  va lue  i n  A  ce l l ed  "UNIT"  i n to
d r i vE  (O r1 ) ,  s i de  (O ,  1 )  and  read  ve r i +y
a f te r  | { r i t e  (9 .  l )

B i t  2  -  Read  ve r i+y  i f  1
B i t l -S idese lec t
B i tF -D r i vese lec t

DRINIT 9gDA Presets dir-ectory parameterr to start
search at track O sector 2

DIRSRCH 9gES Searche5 al l  tracks of directd_y on
sel€cted drive and side for exact match
tB  the  nane  in  the  + i r s t  t en  l dca t i ons  o f
NAI'IBUF (t{ORkSP to WRKSP+?}

gg in A i+ i t  found entry, carry = I
€lg in A if  i t  found end o{ directort/

w i thou t  f i nd ing  se lec ted  f  i l e

Var iab le5  D IRTRK and  D IRSEC in
I,IORKSF *i l l  contain track and sector_ in
e .h i ch  the  se lec ted  en t r v  i s  l oca ted
Variables DRNTRY and DRNTRY+I in
I,TORKSP r. i l l  contain LO. HI address in disk
bu++er of the f irst character o+ tha naoe
(saved for later update)

I4ORTRKS 9AEA Subentry of DRSCH. Al I or..5 DOS to continue
Eearch ,.here i . t  left of+ i t  i t  stopped to
delete a f i le during a ne|., store c't  the
same +i lename

SECSRCH 9gF6 Searches directory Yrhethe. 128, 256, 312r
or 1F24 bytes Der sector -- divides sector
lenqth by 16 Bnd searchee that nurb.r o{
entri€s for a name match

DECRETTENT 9153 Decrements directory counter fc,r number of
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CI,IPSUB 9L4E

9163

DOLOAD 9235

€ntries in a sector exanined

Compares t| .o ASCII str ings, one
Fointed to by addrees in FC, FDI the other
in FE, FF. X contains nunlrer ot chararters
cottrpared. Flags Sho|{ resul ts.
Z = I i f  comgare is OK

Inputs an ASCII st i- ing fro|! the curr-ently
ac t i ve  i npu t  dev i ce  and  p lace3  i t  cha rac t r r
by character into the CRT bu+fer. Carrirge
return also enters the bu++er and terninates
the  s t r i ng .  DeLe te  ( *7F )  causes  d i sp lay  o . f
a  backs lash  on  the  te rn ina l  and  a  backspace
in  the  bu f+e r .  Backspac lng  t c ,  t he  l e+ t  o t
the  { i r s t  cha rac te r  causes  ex i t  w i th  no th ino
in  the  ASCI I  bu+4er  excep t  a  iOD in  the  + i r ; t
pos i t i on

P laces  b lankq  i n to  the  + i r r t  t en  oos i t i ong
Of NA}'TBtJF

Sets up FE, FF as Ltl ,  HI addresses of the
sinqle sector buffer. set up as WTFIKSP+12B

CalIs DSKPTR, eets DISKIO IADDR to sector
buffer address

Sets FA, FB as LO, HI address o+ CFT bu+fer

Restores last directory entry as the pointer
into sector bu+fer for updat!

D iv tdes  d i rPc to ry  coun t  by  16  to
get how oany t imes 128 nust be addcd to
determine next load or save eddress

Uses ADJCNT in addinq correct nulBber
to PS which i5 the Bddres5 counter
du r inq  l oed  and  save  ope ra t i ons

Compares PS to P2
to see i+ load or Bave cdnplete

Calculates how many directory entries in
a Eector based on disk paraneters in DISKIO
secti on

Xoves DATAr TRACK. SECTOR vari.bles
+roltr $,orkspaceto DISKIO paramet€lrs

Colnlnunicates { i th the user- Accegts en ASCII
l i ne ,  t hen  i n te rp re ts  i t ,  F i r s t  pa rane te r  i s
nane, up to 19 characters max. Then at least
one blank Epace, Then up to 3 paramlters in
nortnal f ionitor input format (a1t hex) Eepa-
rated by hyphens or cotBmBs

Loads  the  f i l e  us ing  p rev iou3 ly  de f i ned
paraolters and directory €lntr ies. Start

ItI'BLANK

DSKPTR

FI XPTR

ASCPTR

PTNTRY

ADJCNT

INTPRI,I

GETDTA

9199

9l A5

9186

9 tc4

91CD

9l D9

9?Se

921F

BI'1PNTR 91F5

DIFFP2TOPS 9250

SECCNT 91FD
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STOPTR 925E

}4OVEADDRS 926A

DOSTORE 932F

address in Pl. End eddress in P2, l , loving
Eounter fron P1 to P2 in P5 buBped as each
sGrctc}r i5 loaded or saved

Saves directory pointer +or uFdatL, later
i+  f i l e  i s  succeEs fu l  l y  s to red  e l5e  po in t s
to entry }.here "BAD- SEG||NT" yri l l  be entered

I' loves address data into PL, P2, ?3 for load
de ta .  I {  r e loca t i on  reques ted ,  reca lEu la tes
and replaces directl3t-y address info xith
relocation data. No chanqe f iade to directory
on  d i sk  i {  r e loca t i on  i s  reques ted

D i rec ts  the  f i l e  5 to re  fun t i t r t ,  l J6es
perafieters entered with 53 com||tand
tc} 5earch directory for open entry, delete
old copies of the sarne name, store th€ +i le.
then update the di rectory

l" loves addre5s P1! P2 into dirsctory

l" loves l9 characters Jrort name buffer into
correct directory entry in disk bu++er atter
a succesgful store

Se t5  mos t  s iqn i { i can t  b i t  o f  cu r ren t
d i rec to ry  eh t r y .  Has  the  e f f . c t  o f  de l c t i no
that name

Adds 15 to Buf{er Pointer (each directory
en t r y  i s  16  by tes )

Does th€ read veri+y. t lr i te co'|es out
of actual memory ar.a being stored. Read
verify data goes cmly intc sector bu{+er.
Or ig ina l  dB ta  i n  memory  { t . on  + i ] e  be ing
stored is not hurt i- f  read veri+y i5 used

l"toves directory track and sector
data to DISKIO paraneterg (seved +ro,D
ear l i e r  D IRSRCH)

Poihts to next entry to conpare du.ing
search. Bumps sector then track unti l
rhole directory exaoined unti l  f i rst clDpty
entry

Ending routine o+ !;5. Updates directory.
stores available track and sector in
f irst open directory entry

Sete up gystea! defaults i f  disk piesent in
drive, elge retlrrns

Translates +roo user entered 128, 256,
e tc - ,  t o  D ISKIO requ i red  Or2  e tc .  f o r  sec to r
si"e. Di5k formatter: l ]ser- Daram€rters
entered ere unitr density, bytes/sector.

HOVPART'tS

T.IRTNAf'I

9366

936D

Sf.IUDGE 9381

NXNTRY 93BD

READVERIFY 9399

DIRPARI,TS

BI'IPD I R 95E7

DTAPNT 93EC

DISKPARHS 9S53

FORIIAT ?44E
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DO}IRITE 94E9

DOREAD gWA

BtfPDD 9547

sAvExY 9s29

DEL I I'I I TERS 9544

RSTXY 9559

NEI|INPUT ?563

un i t=go r  I  ( r equ i red  en t r y )
Ds.nsi ty = { '  Single

I Double (d€faul t  )
Bytes/sector = 128

256 (defaul t  )
512

1924

hlri teB to disk using pre5ent paraoteterEi

Reads .fron al isk using preslnt pa.afreters

IncaeiEnts sector gointer +or data or
ctirectory work. l{ sector- exceeds lr}ax
resets to 1 and incretients track pointer,
l+ track exceeds max, sets carry return

Saves X and Y for later return to BASIC

Te5 ts  fo r  de l im i te rs ,  b lank ,  doub le  quo te ,
comfia, or hyphen. Z = 1 i t  del iDiter in A

Restt 'res X and Y for mSIC return

Ner input character routine +or BASIC only.
Tests +or *L, | |5 for DOS load or gave. If
no l l i  then returns norsally. Else stays in
IXIS unti l  cofirnand ir done, gives BASIC a <cr>

Bi' IPDIR 9587 Increnent5 directory entry pointer to
search n€xt entrv

SETUPRAE 968A Presets parameters fatr a RAE load or save

SETPARI4S 96F2 l.love paralt|cters of disk into current
parameter block. l jser |nay hava changed ditks
bet|reeen jobs. Reads the currrnt density,
Eector_ length, etc,, and sets pararieters to
rnatch
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APPEiIDIX A - SYItDOS COI.IIIANDS

In al l  the fol lo*ing ccxnfiands it  is a5suoed that a carriage return is
c.rrtcred a+ter each l ine in the col '6and except for the,.L,, tyr}e con ands
in  BASIC :

COI'i}IAND TAB.E

FUl,lCT I(]N SUPERT1ON BASIC RAE

Link to SYIIDOS .E 9A

Format  a  d i sk  .S9  u rd ,s t

X=UsR(*"96as".9) >Run i9OOS

Save tc} disk .SS l ls f i lenat'e,u >€Nter f i lena e u
+i I  enarne, u, sa, ee

Load froar disk .L3 *L f i lenarre,u )LO.d t i lenarE u
f i l enameru

Load and relc'cat€ -Ls
f i  l  enane, u, se

Load and aFpend

Continue to di  5k

Exit  to ronitor

L i  5 t  d i r e c t o r y  . L 7  u

>LOad f i lename u

>n .CT {i lena,' te u

>BReak or Ctft't

PARAI'ETER DEFINITIONS

fi lena'te is a naoe cc}mposcd of Bne to ten characters taken
f rom Tab l !  J - t

u i .5 the drive unit nuober tBken +ron Tabl€ 3-a

d  i s  O  fo r  s ing le  de r t s i t y ,  1  f o r  dcub le  dens i t v

sl is sector I ength

g tor l2B bytes/sector
t +or 236
7 +oF 312
3 for lS24

sa  i s  s ta r t i ng  Bddress  c {  + i l e  i n  ne .o ry

pa is ending address o+ f i le in ' | |el 'ory

n is e l ine nrl{nber
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APPENDIX B - 5Y1''DO3 ERRffi CODES

Error Code

51

32

55

34

35

56

39

3A

3B

3C

3D

Not  ava i l ab le  (d r i ve  o r  +s rma t ted  d i sk )

Inval i  d drive nur$er

Inval i  d side nuslber

Inval i  d track nunber

InvBl i  d sector nunber

Inval i d co{imand cod€

Read/xrite t i  tniout

Seek t ineout

Record n(]t +ound

Seek eraor

l'rr i te protect

FDC chip busy

Lost data

CRC error

Not rerdy

Probebl e l.leani ng

Densit\/  aelcct error4g

ss

51

5?

55

54

Syntax error

Directot-y ful  l

D i s k  f u l  I

Name not frJund

Buffer input error
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APPENDIX C - JUI1PER OPTIONS

The FDC-1 his f ive jumper options which control three different
functions, i tumpers nay consist o.f sc'cket3 and jumper pins or of circuit
etch and jurnper pads, For the socket/ jumper Fin, si.rpty rernove the pin
artd posit ion i t  in the desired socket c(Jntacts. For the etch./ junper
pads, circuit trace nust be cut from the center- pad to the outer- pad.
and a Junper v| ire instal led end slJl.dered into the desired pad hole5.
Any  t race  *h i ch  mus t  be  cu t  w i l l  a lways  be  on  the  bo t tom s ide  o f  t he
toard. Jl lmper' wires nay be soldered on the top or bottcrn of the board
as  des i red .

The general phi losophy {ol lored |{ i th jurnp€rs is that the Gption is
enabled by cutt ing the trace betweer} the ce.nter pad o+ a jumper and one
of the outside pads! and eoldering in a jumpe,r fro.! the clnter pad to
the other Dad,

Ex anpl e:

EditcJr'g note: Thc above f iaterial is intended for a "factory',  asgefi-
bled version cf th€ FDC-I. In the kit version al l  options are selected
by retttovable jurnpers.

The  +o l l o | | i nq  f i gu re  exp la ins  the  s ign i f i cance  6 t  each  o f  t he  j umpers !

JUI.IPER DESCRIPTI{IN STAI{DARD OPT I I]N co flE TS

AE Shi pped
(Standar 'd )

" +"
I

Trace on bottom / JX
(]f boerd

Conf igureE
"Ready" i  nput
to +unction
co r rec t l  y

Connects the
Proper cl ock
<l or 2 l.tHz )
for FDC chi p

Option Ehabled

O-- . 
--O-=====O

./ lt
TFace  cu t  /  

I  Jx
on botton 

I
Juoper added t(r
t(]p ot board

std
opt")

J
o
5

q
I

&
o

1
d
5

1
d
5

i s  +or  3"
i s  f o t _  B "

Safie as
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1
d

J3 Sats up data
separatcr cont-
rol inputs
correctl  Y

Configures pi ng
2 and 4 of FDC
for 1791 or 6591

Configure5 Ul for
2716 o. 7732

€ia e a3 above
ilote two Jumpers

a
)

tt

(]

I

d

1
d

DO

)l
J 4 o

q
l

o

(t
)

tl

Std ie +l]r 1791
opt is for 6591
Note tl,io jumpers
Alsot 65?1 requi reg
SPecial f irmware

J 5
32
o

16  32
o {-9

16
e_, : i td iB {or 2752

O p t  i e  + o r  2 7 1 6
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Detai ls on pages O{1 and Ol usaqe, and c,n the ulse o+ sy5ten RAH. are
g i v e n  i n  t h e  d e t a i l e d  s o u r E e  c ( r d e  l i s t i n q  p r s v i d e d  a s  a  s u p p l e m e n t  t o
t h i s  n a n u a l  .

The f iqLrre on the +c}l lawing page shcrrs how the four FDC-I reqisters ahd
the (,ne control port Bre echoed throughout the t*o pages +rom iFogg_
tF lFF ,  due  to  the  pa r t i e l  decod ing  techn ique  used .  Th iE  i s  s im i l a r  i n
intent to the I/O decoding technique e'Bployed on the SyH itself,  in that
in a 4H Eystefi  there is f iemc'ry spare tc $aste.

For those wh(] resent thi ,s wa5te of valuable tBetnc,ry spBcG and ' ,ho vei3h to
actcf even lnore than 32H RAH to Syi,tr say an added 4R at aqflgo. the Joll(3*-
ing suqgest ion is offered!

Since ful l  source cde is provided, Syl{DOS '|ay be reaBselrbtecl at any 4K
loc.t ion deBired, e. 9., tFflOA-aFFFF (euppressing the SysiRAf| echo, and
putt inq indi.rect junps to SYSRAH at the top of SYHDOS! Eiince there is
lots of roolB there), and the FDC registers relocated tr],  say, page tAg,
or !iAC.

APPENDIX D - FDC-I I'IEI'iORY I,TAP

SYI''DOS is contained in an EPROf.l located at addresses S96OO-J9FFF. In
a d d i t i o n ,  l o c a t i o n s  a r e  u s e d  i n  p a g e s  g S , 9 1 ,  F g t  F l ,  a n d  i n  5 y s t e m  R A i 1 .

AlsG, default  values are set to use j f lEAo-tOEFF and one Br lnore blocks
+.o.n atrQg to t l2FF tor sector bu+fers. For a 4l{  SyM-l ,  sector lenqth
must b€ l imited to 256 hytes i f  the standard de+aults are used. For
Iaig€r rector ]ength, or +or di f ferent RAf. l  conf iqurat ions, the sector
buf+ers nay be tr toved by changinq tA62A-tA62B in sy5teft  RAtt  tB hold a 128
byte | , {ork5pBce plus the maxi,rum desired sector lenqth ( in mult iptcs ( : f
1 ? g  b v t e s ) ,
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t lEx
*DDt€s t

FFFF

Fz oo
FtoO
Fooo

go0o

?on

oeoa

FDC-7

t4E]4oi/ n A p
(As sHtttce)

RFA D W RTTE
F'FF

FrOo
FoIF

Foo 3
FOo e
Foo I
Fooo

orJtR OL POzr

g e"e ^f€9
a1
rtkl Es

Sf rl - DOs

E?Ron-2132
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APPENDIX E - FILE AND DIRECTORY STRUCTURES

Disk Format

Treck 4, 3ector 1! Systcrm par3$eter-s 5et by user ( i f
not u:i€lr set, defaultr ar-e u5ed)

Track g, sectors 2 to ,rBx value.
Track 1r sectcrs 1 t( '  f iax valuer Directory Data

Track  2  t ( J  max  va lue .  a l l  sec to rs i  Da tB  F i l es

Directt 'ry Format

There are 16 hytes per directory entry, * i th:

B  en t r i es /Eec to r  i t  s i ng le  dens i t y
16  en t r i es / sec to r  i f  doub le  dens i t v

Each entrv consi sts o,f :

lfl bytesi Fi I enBl|le
2 bytes; Hex 5tart addrass of t i ie
2 byte5! Hex end address cJ f i le
1 byte, :  Track number where f i ]€ start5

( l ' lax = tTFi l4SB = g i f  side I,
1  i f  r i de  2 )

1 byte ! Sectoi nuftber where +i l€ starts
{ l ' lax value depends on drive type,
t 12  i f  5  i nch t  S lA  i +  B  i nch )

Fi 1e Structure

All f i les arc! stcred in sequential sectcrs on the disk. ldhrn the erid of
a track is reached, the disk advances to sector I o+ the next hioher
track nutrber.

I+ .ead-verify is enabled aBd an error occurs during the readback, the
diek directBry wil l  re{lect an entry t i t led .,BAD?SEG|INT,. occrjpying Bn
area frcrn the beqinning of the f i le up to and i. f icludino th€ sector on
|.|hich the eroor occurred,
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APPENDIX F _ CHIP FIJNCTIONS

CHIP TYPE FUNCT ION

1 2732 EPnOlt-Fi rmw.re

? 745€} Ctock SNitching
Data Sep Clock
t"ti sc Gati n9

3 74LSl97 Haster Ct6ck Divider

4 SY L79l-O2 Floqpy Dirk Control ter

5 74LS56g SYtt Signal Bu+fering

6 7+LsgO It i  sc Gating

7 74s04 ilaster Osci I I ator
l l i9E Invert i  n9

A 7416 OFefi Collector Intert.ce

9 €12512? Address t4ap Decoder ROt"1

lA 74L574 Read Data pulse Shaping

11 74LS163 DBta Separator

LZ €5€'3 Data BuE Bu{fer

13 74Lst74 Control Port Letch

14 743A Disk Controt Outputs
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AFPENDIX 6 _ CTIINECTOR PINOTJTS

CO NECTI]R

A ABO
B AB1
C AB2
D AB3
E AF4
F AB3
H A86
J AB7
K ABS
L AB9
i l  AB to
N ABI l
P  AB12
R AB13
S AB14
T  AB15
u02

! l  R/trl
x r$c
Y $2r
z RAtt R/t.|

Pins L-22 are ch the coiDponent side, fron right to le+t
+acing the edge, {]pposite to SYl. l .

Pins A-Z are on the solder side.

Connector typer DuBl 2? card edge on 6, 156" c€lnters.

P2 _ EXTENSION "E" CONNECTOR

The Exten5ion Expansion Connector pinout iB identical xith that o+ the
Expansiatn Connector except fcr pin 21! which is connected to the +5 V
rupplied by turret pin T2, and thp nunrhers iead +rom le{t to r iqht when
facing the edge, Bar€ as 6n SYil.

t iE
2NC
sSr
4 IRA
5RO
6NC
7 RES
A DF7
9 DB6

16 DBs
11  DE4
12 DB3
13 DB2
14  DB1
15 DBS
16 t{C
17 NC
18  NC
19  NC
2S NC
2l NC
22 GND

FDC-I IIANUAL (Revi ei on O) Paqe G



APPENDIX 6 _ CONTINUED

DISK DRIVE CABLE WIRING L IST

P 4  D U A L  2 5  ( O .  1 " )
8 INCH DRI VES

2 No Csnnect ion
4 No Connect i  on
6 No Cc]nnecti on
€| N(] Connecti on

Lg N(' Corlnecti on
t2 No Connect i  on
1 4  S i d e  S e l e c t  ( N o t e  1 )
16 No Connect ion
18 No Connect i( ]n
?fr  Index
72 Reedy
24 No Connect ion (Note 2) 6 Index/Sect(JF

P3 D tJd tL  17  (9 .  l " )
5 t /4 ll.lcll DRMS

2 No Connect ion
4 No Connect i  on
6 No Connect ion

1g  Dr i ve  Se lcc t  I
12 Drive Select 2
14 Nc Connecti on
16 l'lotor On
1A Di recti  on
2g Step
22 l,lri te Deta
24 l,lr i te Gate
?6 Tiack Og
?A Hrite Protect
3S Read Data
32  S ide  Se lec t  tNo te  1 )
34 No Connecti on

26  Dr i ve  Se lec t  1
2S Drive Select 2
3A No Connecti on
32 No Connecti on
34 Di recti  on
36 Step
5A [r i te Data
4fl ldri t€ Eate
4? f.ack gO
44 l{r i  te Protect
46 Read Dete
4A ilo Connecti on
Sg NC' Connection

A l l  o d d  n u n } b e r e d  p i n s  a r e  a t  l o g i c  z € r r o  { i .  e . ,  g r o u n d } .

N o t e  1 r  N o t  p r o v i d e d  b y  e i n g l e  s i d e d  d r i v e s ,  b u t  t h e  F D C - I  d e f e u l t s  t o
g i d e  1  i +  t h i s  E i g n a l  i s  n o t  a v B i l a b l e ,

N o t e  2 :  H a r d - 5 e c t o r € d  d i s k  d . i v e s r  e . 9 . r  t h e  S A € g l  r  u s e  t h i s  l i n €  f c r
Sector,  These dr ives lnay be used (* i th soft  gectored disks
o n l y )  x i t h  t h e  F D C - 1 .
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APPENDIX H _ PHYSICAL SPECIFICATIONS

Por{er Requi rements:

Vo l t s r  +5 . { 'V  DC + / -  g .LV
A l l t ps r  O .4A  t yp i ce l ,  O -5A  mex
lletts: 2,5tl  nBx

Ne iph t l

l , l i th edge cc}nnectc,r! 5 l f ,unces (141.75 graDs) l t tax

Temperature Ranget

OFerating: g to +7O degreee Celsius
Storage! -59 to +Ag degrees Celsius

Phys i ca l  S i :e  -  P .C .  Eaard :

U id th :  4 .2 "  + / -  A ,O4"
Leng th !  = .7 "  + / -  S .g="  16 .2 "  w i th  connec to r )
He igh t :  O .5 "  |Bax

E lec t r i ca l  Charac te r i  s t i  cs3

Host Systetn Clock Speed: 1 l.lHz nax
DiEk Transfer Ratesr 51250, 15625 bytes/second
D isk  S izes  Suppor ted :  A ' , ,  5  1 /4 ' . ;  1  o r  2  s ided
Recording Densi t i  erlEncodi n9;

Si n9l e/FI. l
Doubl e/i , lF, l  (5" onlv)
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APPENDI X I _ CotlTRUl- PORT DEFINITIONS

r! l lhrf |  I  or, €nabl€r "Dsil"

Wtten Iol i  enables I 'DS2rl

ldhen lo* enables "i lotor On"

The  s ide  se lec t  l i ne  to  the
d i .5k  d r i ve  fo l l s r s  t h i s  l i ne

l lhen low enables the 1791 HLT
input, and also the 1791 IRQ
tB the SYl{

When low enBbles the 6i .ngle
density f iode. Hlgh enableg
double density,  and Ehould be
done in 5 inch node only

Note

Note

Control port

0n re5et, al l

is rrr i  te onl y

control port outputr are Eet high
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