wledfl;)l“ elne tolle Nachricht aus den Nlederlanden:
Das Y rolekt Harddisk am Specirum steht . und
runkﬂ infert. Unser Dank meht an Roelof Koning,
der UNS die nachfolaenden Informationen zusandie,
Leidl;" teilt er mil. daB es keine Serlenproduktion
Elezn’.f wird. somit mua also Jeder, den dleses
In_ter &ce-nteresslert, es sich selber nachbauen
(bzw- bauen lassen). Damit es keine Uber-
setzéMasfenler gibt. bringen wir den Artikel Im
Orlgtf[[al {also in enslisch), WIr sind aber ganz
sichel daB Roelof bei Nachfragen dem  Inte-
ressi®rten serne Auskunft geben wird.

The IDE Harddisk
Connector

Looki"® at the circuitdlaoram, vou could see that
peaidf’? 8 datalines, only READ. WRITE, and 2
seiecl-lines are ysed to crive the sustem.
Thest ‘'select-lines comes from the adress

sustem also could be driven otharwise. if only 4
signal wires for QUT are avaiable. For example a
fuliy wired printercort could do this job (alas.
not on the Spectrum)? And maube it Is posslble
{0 use even fewer sianals.

Al tast In the way | use this HD-Sustem on Opus
now. where the posstble maximum speed is not
used at all. one could think of returning to the
PiQ* idea. Replacing the 4 smatl ‘datachies™ by
one PIO or PIA (like 68217) dolng the 8715 hits
conversion unger software. So there is also
room left for other inventorsl

About compability {cennectivity) with Plus O |
can't tell wvou much at this moment. but of course
this can change |n one ‘bralnwave’.

it's & pity | don't know fuli detaiis of harddisk
references. As 1 added a R/C fliter (470/330) In
groer to shorien the read-pulse given to HD. this
solved some loading errors. S0 | suppose 1t had
ta do with timings. [ can't measure these “high

I0

Gecodtls LSB8B. Pin 19. This means. that this freduencies.
OE Harddisk Coannector (male)
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CoMMANDS Esoma]l I STATUS bits

res d7 db d5 d4 d3 d2 di d0 GND  ICW IOR
TASK adressea COMMANDS (aame} STATUS bitas rsrr-nr Register
Bits
240 = datareg. 238 = ddentify 0 camm ecraor
241 = error 18 = track O 1 index hnle D No data addr. mark.
242 = sect cnt 114 = sepk trk 2 ECC restored 1 ¥rack O error
243 = sectarnr 3 waiting/rdy 2 Command aborted
244 = oylar 1o 33 = read sect 4 nepek ready 4 ssctor ID error
245 = cylnr hi 4% = writ amct 5 write fault 6 ECE errar
246 = drv/head & drive ready 7 Bad block
247 = command 228 = read buf 7 thuay
248 = statusn 232 = writ bhuf
80 & 82 = O.K.
223 = reset

Brief description:

Connecting 2 standard 16 bits IDE Harddisk (as
used on PC) to the (8 hits) Seectrum.

The matn pureose of iMs Interface is 8716 bits
gata conversion. when reading/writing from/io
the DATA-register of the Harddlsk. Although the
other internal HO-reoisters are oniy B8 bits wlide.
theseé are not treated apari, Writing a ‘dummy’
bute is peeded here fo complete 16 bits. when
reading, -the  ‘Flrst’ bute s cvalld, and  a
dumms-read. can be  skioped when  any - QUT
instructlon on the ‘redisterport’. foliows. This
regisferagr!’ is an 10 eortaddress throuch which
aceess 15 walned to the manu redistiers of the
Hargdisk. A reolsier: can be seiected by OUT

realsterport. TASKaddress. Then the oddseven’
(8/16) counter s reset, and data can be read
from or written tg thls reglster, using the
Jataport’. Notice that the 'resisterrort’ Is out
onty.
On the Spectrum onju two free 10 addresses have
to be faund. and the dipswitches on the interface
must be set accordinoly, On & Seectrum +
0PUS-combination the addresses 251 and 191 are
K

QK.

A seeclal case i CResell Fecglng this
"taskaddress’ {223} to the ‘resistercort. dees not
reset the {arddisk immediatelu. A read from the

gatacort must follow ln order te activete UhS
command. ' i




ale An BASIC . _ P o
ZOLET rp=131: LET dp + HE P ot mpa

: L : ' F A port, dataport
100 0uT rp,BIN 1101111 1 REM: & “low’ on the ﬁagatlina
10L LET anIN dp s e BEM. makom C"Eqistgrpur-t active
102 OUT rp,BIN 1311111311 + REM all controls ‘nff’

103 LET a=IN dp: LET a=IN dp: PAUSE 30 1 REM raset finished now

Harddisk Pragramming nnﬁsﬁhctrum o
The following sxamplas in BASTIC will explain the pragbaﬁminq.

-REM -+~~~ rwad sector 14, head 2, on track 354, to adcass 16304

;g t:: dp=§gi . ¢« REM “Data-port’
rp= REM 'R - .
20 LE7 opma3 ] egister—port
8L LET hda2+160 REM BT
o Loy oazad t REM BIN 10100xxx = drive L, head xxx
83 LET trlo=96 ' : REM 1e
B4 LET adrhi=c64 18236 + 96 = 354
a3 LET adr;nwu : + REM G4e258 + p = 16384
ggg gg; gﬂr 43 : BEM point to ‘sectornumber’
n, ag + REM move byte into reglster
202 OUT dp,o

+ REM >> duymmy data, not used
210 QUT rp, 244 + REM point tao ‘cylindernr.la”’ register

211 QUT dp, trlo: OUT dg, O : REM mova lgu byte into register +
dummy
auT 0
g;g 037 :2,245 : REM dummy, Jjust complete 16 bitw data
220 T d"trhi _ = AEN point to Seylindernr. hi’ register
B, 1 DUT dp, 0 - : REM move "high byte ints register +
dummy

230 BYT rp, 246 '
231 OUT dp,hd: OUT dp, 0
240 rp, 242 '

AREM point to ‘drive/head” register
¢ REM move byts intn regiater + dummy

REM point 0 “np ’ .
RE!

M point to ‘drive/hsad’ re .

. REM move byte into reglater "+ dummy . o
REM puint o ‘nr,. of aectors’ register
REM =dgnal ‘1 asctor only’ + dummy
REM point to command regiater
REM give read sector command + dummy

. OUT rp, 247 REM point to the status register

IF IN dp >127 THEN GO TO 260 REM readStatus + testBuay!

Leave tha dummy, as any QUT-rp redets the 8/16 counter)

DUT rp, 240 ¢+ REM ppint to the dataregister nowl

RANDOMIZE USR readhlock i REM fetch 512 databytes from HO

OUT rp,247: LET statussIN dp: LET dummy=IN dp :

i IF mtat=80C OR stat=82 THEN PRINT "O.K.": STOP
. 292 PRINT “Error: ";stat: STOP

nn
e
X

‘dp, 33: OUT dp, 33

Al U PR R

ﬁt readblock: POKE tha machinecade to read 512 hytes from Harddisk.

243 : O

33, adrlno, adrhi z LD HL, adr. ——~= mamoryaddruas to load to
1,dg, 0 ; LD 8C, dataport ---- C=port, B=0=256}

237,118 ; INIR === move B bytes to (HL)
237,178 ; INIR ==== H reached 0,=256 againl
251 3 EX

201 ; RET

Thare should ba an jidentical ‘writeblock” rautine, where baoth INIR"s {237%,178)
are replaced by 9TIR’a (237,179,

Note: Inaide a ‘full’ program tha tasting of atatusbits might be doae in a mare
alabharates wau.

Roeiof Koning (SGG), Selwerderstr. 26, NL-9717 GK Grominaen, Hollomd
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Dieser Schaltplan wurde von uns nach dem handgezeichneten Original von Roelof Koning
nachgezeichnel. FUr Uber trasungsfehler oder Fehler im Original Obernehmen wir keine Haf tungt
This circuit diagram was painted by us under using of the handpainted original from Roelgf Koning,
For errors by transfering or in the original we will not be liable for.




