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FDC - Floppy Controller Schaltungs-Beschreibung 

Schaltungs—Beschreibung 

Die FDC-Baugruppe erlaubt den gemischten Betrieb von maximal vier 
softsektorierten 3 ,  5 .25  und 8 Zoll Laufwerken. Der Datenaus- 
tausch mit dem Systemspeicher erfolgt per DMA. Die DMA kann im 
lM-Byte Adreßbereich jede beliebige 64k-Seite ansprechen. Memory 
to Memory Transfers zwischen verschiedenen Pages mit einer Über- 
tragungsrate von l M-Byte/sec sind ebenso möglich. Die FDC-Bau-_ 
gruppe eignet sich damit hervorragend zum Aufbau einer Halblei- 
ter— RAM-F10ppy. Dies erbringt eine bis zu 20-fache Geschwindig- 
keitssteigerung gegenüber herkömmlichen Laufwerken. 

Besonderen Wert wurde auf einen sicheren Datentransport vom und 
zum Diskettenlaufwerk gelegt. Beim Lesen sorgt ein integrierter 
"Phase Locked Loop'l Datenseperator für die einwandfreie Aufar— 
beitung des seriellen Datenstroms von der Diskette. Beim Schrei— 
ben garantiert eine "Dynamic write precompensation"-Scha1tung die 
sichere Aufzeichnung. 

Adress-Extension A16 - A19 

Der B-Port der Z-80 PIO definiert in den aktiven Phasen der DMA 
eine 64 K—Byte Page, aus der die DMA l iest und eine weitere, in 
die sie schreibt. Schreib— und Lese—Bank können selbstverständ— 
lich auch identisch sein. Bit 0—3 PIO-Port B‘bestimmen dabei die 
Page aus der gelesen werden soll, Bit 4-7 die Page, in die ge- 
schrieben werden soll. In der aktiven Phase der DMA werden die 
Daten dieser beiden 4—Bit Ports abwechselnd zum Lesen oder 
Schreiben auf den Adreßbus A16 - A19 geschaltet. 

PIO Port B: Bit 7 6 5 4 3 2 1 0 
A19 A18 A17 A16 A19 A18 A17 A16 
! l ! ! 

DMA Write DMA Read 

Der Hardwareaufbau dieser Schaltung erfordert es, daß die DMA 
sowohl bei Speicher— als auch bei I/O—Operationen auf "early end" 
programmiert wird. Bei identischer Read— und Write-Page ist dies 
nicht unbedingt erforderlich. 
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FDC - Flappy Controller SChaltungs—Besdhreibung 

Bussteuerung: 

Die BUS-Steuerung erfolgt über einen 256 x 4 PROM (24 S 10, IC 
09) .  In Abhängigkeit der 8 Eingangssignale und der internen 
Programmierung, werden 3 Ausgangssignale erzeugt. 

Pinbelegung Bus-Prom IC 09: 

A7 Pin 15 BAI D3 Pin 9 DMA.inactive 
A6 Pin 1 Ml D2 Pin 10 DIR DATA 
A5 Pin 2 BAD Dl Pin 11 EN DATA 
A4 Pin 3 RD DO Pin 12 NC 
A3 Pin 4 IORQ 
A2 Pin 7 IO—SEL 
Al Pin 6 IEI 
AO Pin 5 IEO 

Funktion der Bussteuerung: 

1. Während der CPU-aktiven Zeit: 

Die Adreß- und Steuersignale treiben vom Systembus ins 
Innere der Karte. Der Datenbus treibt normalerweise auch 
nach innen. Ausnahmen sind I/O—Lese— und Interupt—Acknowl- 
edge—Zyklen, die die DMA„ PIO oder den FDC ansprechen„ In 
diesen Fällen treibt die Karte auf den Systembus. 

2 .  Während der BMA—aktiven Zeit: 

Die Adreß— und Steuersignale treiben nach außen auf den 
Systembus. Der Datenbus treibt normalerweise auch nach 
außen..Ausnähmen sind I/O—LesezYklen, die nicht die PIO oder 
den FDC anspreChen sowie Memory—Lesezyklen. 

I/O Adreßbelegung 

Die FDC Karte belegt insgesamt 8 I/O—Adressen. Diese 8 Adressen 
können in zwei 4-Byte Blöcken beliebig in dem.256-Byte I/O Adreß— 
raum angeordnet werden. Ein 4—Byte Block wird von der PIO belegt. 
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FDC-- Floppy Controller Sdhaltungs—Besdhreibung 

Der zweite 4-Byte Block teilt sioh fOIgendermaBen auf: 

XXXX XXOO = FDC upD 756 
XXXX xx01 = FDC upd 756 
xxxx XXlO = DMA. 
XXXX XXll = Motor on 

Die oberen 6-Bit's (A7 - A2) werden durch Programmieren des I/O 
Prom's IC 024 (TBP 24 SA 10) bestimmt. 

Standard—Adreßbelegung: 

Standardmäßig belegt das FDC-Modul folgende 8 I/O-Adressen: 

20h - 23h Z—80 PIO 
20h Port A.Data 
21h Port B Data 
22h Port A.Control 
23h Port B Control 

24h - 25h uPD 765 FDC 
24h FDC Command Port 
25h FDC Data Port 

26h Z—80 DMA 
27h Motor on I und II 

Pinbelegung IC 02 (24 SA 10): 

A7 Pin 15 .A5 D3 Pin 9 CE-PIO 
A6 Pin 1 A7 D2 Pin 10 IO-SEL 
A5 Pin 2 A6 Dl Pin 11 CE-FDC+765 
A4 Pin 3 A0 D0 Pin 12 MOT-ON 
A3 Pin 4 A4 
A2 Pin 7 A2 
.A1 Pin 6 A3 
A0 Pin 5 A1 

Copyright (C) 1983 by Datentechnik oettle + reichler - 5 — 



FDC - FlOppy Controller Schaltungs-Beschreibung 

INTACK—DMA 

Wird die DMA auf halber Systemfrequenz betrieben, so ist es nicht 
mehr möglich den BMA—Baustein in die Interrupt-Kette einzubinden. 
Der Ml—Eingang der DMA wird deshalb auf High-Potential geführt 

um die DMA daran zu hindern, den Interrupt-Vektor während des 
INTACK—Zyklus auf den BUS- zu legen. Das INT—Signal der DMA wird 
nicht mit dem BUS verbunden, sondern auf einen Eingang der 2—80 
PIO gelegt, die stellvertretend für die DMA einen Vektor-Inter- 
rupt auslöst. Gleichzeitig stellt dieses INT—Signal den Terminal- 
Count-Puls (TC) für den FDC—Baustein dar. Das Rücksetzen des DMA- 
Interrupts muß softwaremäßig geschehen (0C3h Reset DMA), da die 
DMA einen RETI—Opcode (ED 4D) nicht mehr erkennen kann (halbe 
Systemfrequenz) . 

Head-Load—Schaltung 

Um ein gleichzeitiges Absenken der Schreib/Lese Köpfe aller vier 
Laufwerke zu verhindern, ist es möglich, jedem Laufwerk ein ge- 
trenntes Head—Load-Signal zur Verfügung zu stellen. Welches der 
vier Laufwerke ein aktives Head-Load-Signal bekommt, bestimmen 
Bits 3 und 4 des A—Ports der PIO. Ein RS-Flip—Flop gewährleistet, 

‚daß die Köpfe aller angesprochenen Laufwerke nach einem Zugriff 
eine bestimmte "Head Unload Time" (über FDC oder Monoflop II pro- 
grammierbar) abgesenkt bleiben und bei einem erneuten Zugriff 
nicht wieder neu geladen werden müssen. Insbesondere bei Trans- 
fers zwischen zwei Laufwerken ist dies durch schnelleren Zugriff 
und geringes "Kopfklappern" von Vorteil. 

PIO Parallel Input Output Controller 

Die Beschaltung der 2 x 8 I/O-Leitungen des Z-80 PIO-Bausteins 
ist folgendermaßen: 

Channel A 
PA 0 Pin 15 Input INT DMA High active 
PA 1 Pin 14 Input Motor on 1 High active 
PA 2 Pin 13 Output Enable Mot on 1 Low active 
PA 3 Pin 12 Output Select Drive 0 High active 
PA 4 Pin 10 Output Select Drive 1 High active 
PA 5 Pin 9 Output MINI Drive Low active 
PA 6 Pin 8 Input INT 765 High active 
PA 7 Pin 7 Output Terminal Count 765 High active 
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FDC - F10ppy Controller Schaltungs-Beschreibung 

Channel B 
PB 0 Pin 27 Output A16 DMA-Read Adress 
PB 1 Pin 28 Output A17 DMA-Read Adress 
PB 2 Pin 29 Output A18 DMA-Read Adress 
PB 3 Pin 30 Output A19 DMA-Read Adress 
PB 4 Pin 31 Output A16 DMAJWrite Adress 
PB 5 Pin 32 Output A17 DMAHWrite Adress 
PB 6 Pin 33 Output A18 DMA=Write Adress 
PB 7 Pin 34 Output A19 DMAéWrite Adress 

Stedkbrücken 

1 . DMA Clock 

Die Z-80 DMA läßt sich wahlweise auf halber Systemfrequenz 
betreiben. Da Z-80 DMA Bausteine derzeit nur in der A- 
Version (4 MHz) gefertigt werden, ist dies immer dann erfor- 
derlich, wenn die Systemfrequenz 4 MHz überschreitet. 

2 . Wait DMA 

Ist diese Brücke gesteckt, werden bei jedem I/O-Zugriff auf 
die DMA Wai t 's  ausgegeben. Die Anzahl der Wait 's bewegt 
sich, in Abhängigkeit von der Steckbrücke DMA—Clock, zwi- 
schen 2 und 4 Wait-Stait’s. Wird die DMA auf halber System— 
frequenz betrieben, so muß diese Brücke gesteckt sein. 

3 .  BAI from BUSAK 

Die BUS-Aviable-In—Leitung (BAI) der DMA wird normalerweise 
von einer BUS-Aviable-Out (BAO) Leitung einer höherpriori- 
sierten DMA beschaltet. Soll die DMA auf der FDC—Karte 
höchste Priorität erhalten oder ist es der einzige DMA- 
Baustein im System, so ist das BUS—Aviable—In—Signal (BAI) 
vom BUS-Acknowledge (BUSAK) Signal der CPU abzuleiten 
(Brücke gesteckt). 

4. Pin 6 MINI 

Pin Nr. 6 des 34—poligen MINI Steckers kann wahlweise mit 
Ready bzw. Drive-Select 3 beschaltet werden. Bitte beachten 
Sie die Angaben des angeschlossenen Laufwerks. 
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FDC — Eleppy Controller Sdhaltungs-Besdhreibung 

5 .  Head Load 

Die Head Load Leitung (Pin 2 bzw. 18) kann wahlweise mit dem 
Head-Load des uPD 765 oder mit einem nur bei Laufwerk A 
aktiven Head-Load 0 besehaltet werden. 

6 . Dynamic Write Precompensation 

Auf diesem.18-poligen Pfostensteckerfeld kann der Precompen— 
sation-Wert beim Schreiben auf Diskette eingestellt werden. 
Je nadh Steckweise ergeben sich.folgende Werte: 

Standard MINI 
P2 P1 PO Precomp. P2 P1 P0 Precomp. 
0 O 0 0 ns 0 0 O 0 ns 
0 0 l 62,5 ns 0 O 1 125 ns 
O 1 0 125 ns 0 1 0 250 ns 
0 1 1 187,5 ns 0 1 1 375 ns 
I 0 O 250 ns 1 O 0 500 ns 
1 0 1 250 ns 1 0 l 500 ns 
1 1 0 312,5 ns 1 1 0 625 ns 
l 1 1 312,5 ns 1 1 l 625 ns 

Es muß je  Reihe eine Brücke gesteckt sein, also insgesamt 3 
Steckbrücken. Für jede der drei Reihen ergeben sich vier Steck- 
MögliChkeiten: 

H = 1 
, L = 0 

OUT = 0 bei inneren Spuren, 1 bei äußeren Spuren 
, IN = 1 bei inneren Spuren, 0 bei äußeren Spuren 

. 

w
l

-
d

 

Bei Steckweise 3 und 4 läßt sich der Precompensation—Wert für die 
inneren und äußeren Spuren getrennt einstellen. 

Der Precompensation Wert  is t  abhängig vom verwendeten Floppy- 
Laufwerk„ Bitte beachten Sie die dort angegebenen Werte. Sind 
keine genauen Angaben vorhanden empfiehlt sich folgende Steck— 
weise: P2 = O, P1 = 1, P2 = 0 (125/250 ns ) .  
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FDC — Floppy Controller 

Steckerbelegung zu den Laufwerken 

SChaltungs-BeSChreibung 

Standard MINI 

2 Low Current 2 Head Load / Head Load 0 
4 Fault Reset 4 Head Load 1 
6 Fault 6 Drive Select 3 / Ready 
8 8 Index 
10 Two Sided 10 Drive Select 0 
12 Motor on l 12 Drive Select 1 
14 Side Select 14 Drive Select 2 
16 Motor on 0 16 Motor on 
18 Head Load / Head Load 0 18 Direction 
20 Index . 20 Step 
22 Ready 22 write Data 
24 Head Load 1 24 ‘Write Enable 
26 Drive Select 0 26 Track 00 
28 Drive Select 1 28 write Protect 
30 Drive Select 2 30 Read Data 
32 Drive Select 3 32 Side Select 
34 Direction 34 Ready 
36 Step 
38 ‘Write Data 
40 Write Enable 
42 Track 00 
44 Write Protect 
46 Read Data 
48 Head Load 2 
50 Head Load 3 

Kein Teil dieser Veröffentlichung darf reproduziert, vervielfäl- 
tigt, gespeichert oder übersetzt werden, ohne die ausdrückliChe 
schriftlidhe Zustimmung von DATENTECHNIK oettle & reichler. Wir 
behalten uns das Recht vor, Änderungen, die einer Verbesserung 
einer Schaltung oder unserer Produkte dienen, ohne besondere Hin- 
weise vorzunehmen. Für die Richtigkeit der hier gegebenen Daten, 
Schaltpläne‚ Programme und Besdhreibungen wird keine Haftung 
übernommen. 
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MT Matti-Track II MT it high. a raum—mu ooeretron it to be pertained. II an - 'l 
alter hnnhlne Meantime met-on on m 0 PDC will auto- 
mac-«nv ttert „Mönch! sector l choice I. 
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SYMBOL MAM! DESCRIPTION 
N Nun-bu N stands for the man of  data bytes 

min» «\ a Sector. 

NCN New Cylinder Number NCN stands for a new Cylinder meet. 
oat-ch ts pang to be reached as a man of the 
Salz operation. Desired posit-on of Head. 

NC Non-Dun Mode ND stands for operation in the NonoDMA Moor. 
PCN Present Cylinder PCN stands it! the Cylinder number at the com- 

lllumber fiction o f  SENSE INTSRRUPT STATUS 
Command. Position of Read at present time. 

R Record R stands tor the Sector mmber. which will 
u read or written. 

RM naar-wm. RM stands for either Read (RI or Write {WI 
{uvm. 

SC Sector SC indicates the number of Sectors be! 
Cylinder. 

SK Skin SK stands for Skip Deleted Data Adrien Mark. 
SRT Step Rate Time SR? stands for the Standing Rate for the F00. 

f l  to is  main l ms mammal StappingRasa 
applicatoalldrivea. IF ° 1 ms. E Ianmet. 

ST o Stems 0 ST 03 stand lot one of four registers which 
51’ 1 Status I store the status information after a command 
ST 2 Status 2 has been executed. This information is 
ST 3 Status 3 available during the remit phase after mad  

execution. These registers should not hem 
fused with the main status register {selected hy 
A0 - iii. 51' 03 may be read only after a com- 
mand has been executed and contain information 
relevant to  that partiwlar command. 

STP During a Scan operation. il STP - l. the data in 
contiguous sectors is compared byte by byte 
with data sent from the processor for BMA}: 
and if STP - 2. than alternate sectorsara read 
and compared. 

USO. US! Um Select us stands for a selected drive number o or l. 

“910R!!! 

' aeeo system sus I 
d 

“or no 
25?“ "w ton -- no 
m m 
W a 

r... "« ne t J “ :::: 
. mum ‚“ 

„90.29? : DRG RD DATA 

a wa DATA 
CDNYROLLER “"“ __ „vom _ _ _ — " "  "““ 

rc _ ”° ( : mim comme: l. menace 
“RM'JNAL ' 

count ounm contact 

PROCESSOR INTERFACE 

POLLING FEATURE OF 
THE ltPD'IBS 

pPDTGSA 

During Command or Result Phases the Main Status Register (described aarlieri must be 
read by the processor before each byte of  information is written into or read from the 
Data Register. After each byte of data read or written to Data Register. CPU should 
wait for 12 us before reading MSR. Bits DB and D? in the Main Status Register must 
be in a O and 1 state, respectively, belore each byte of the command word may be 
written into the pPD'lSS. Many of the commands reguire multiple bytes. and as a 
result the Main Status Register must be read prior to each byte transfer to the pPD765. 
On the other hand,during the Result Phase. DG and D7 in the Main Status Register 
must both be l's [06 = I and D7 = I i  before reading each byte from the Data Register. 
Note. this reading of the Main Status Register before each byte transfer to the pPD765 
is required in only the Command and Result Phases, and NOT during the Execution 
Phase. 
During the Execution Phase. the Main Status Register need not be read. If the pPD765 
is in the NON-DMA Mode, then the receipt of each data byte [if pP0765 is reading 
data from FDDi ifltdicated by an Interrupt signal on pin 18 (INT =- li. The generation 
of a Read signal (R0 = Oi or Write signal [it'll—R = 0i will reset the Interrupt as well as 
output the Data onto the Data Bus. If the processor cannot handle Interrupts fast 
enough (every 13 psi for MFM and 27 ps for FM mode. then it may poll the Main 
Status Register and then bit D? (ROM! functions iust like the Interrupt signal. I f  a 
Write Command is in process then the WR signal performs the reset to the interrupt 
signal. 
If the pPD765 is in the DMA Mode. no Interrupts are generated during the Execution 
Phase. The ,uPD765 generates DRO‘s {DMA Roguestsi when fl o w  of data is avail- 
able. The DMA Controller responds to this request with both a DACK =- O {DMA 
Acknowledge) and a RT)- = 0 iRead signal]. When the DMA Acknowledge signal goes 
low {BACK = 0) then theEhJA Request is reset (080 =- Didi aWrite Command has 
been programmed then a WR signal will appear instead of RD. After the Execution 
Phase has been completed lTerrninal Count has occurred) or 601' sector was read! 
written. than an Interrupt will occur (INT - ii. This signifies the beginning of the 
Result Phase. When the first byte of data is read during the Result Phase. the Interrupt 
is automatically reset (INT =- 0). 
i t  is important to note that during the Result Phase all bytes shown in the Command 
Table must be read. The Read Data Command. for example has seven bytes of data in 
the Result Phase, All seven bytes must be read in order to successfully complete the 
Read Data Command. The pPDTSS will not accept a new command until all seven 
bytes have been read. Other commands may require fewer bytes to be read during the 
Result Phase. 
The pPDTSS contains five Status Registers. The Main Status Register mentioned above 
may be read by the processor at any time. The other four Status Registers (STD. 8T1. 
5T2. and sm; are only available during the Result Phase. and may be read only after 
completing a command. The particular command which has been executed determines 
how many of the Status Registers will be read. 

The bytes of data which are sent to the pPDTGS to form the Command Phase. and are 
read out of the pPD765 in the Result Phase. must occur in the order shown in the 
Command Table. That is, the Command Code must be sent first and the other bytes 
sent in the prescribed sequence. No foreshortening of the Command or Result Phases 
are allowed. After the last byte of data in the Command Phase is sent to the uPD'ISS. 
the Execution Phase automatically starts. In a similar fashion. when the last byte of 
data is read out in the Result Phase. the command is automatically ended and the 
pPDTBS is ready for a new command. 

After the Specify command has been sent to the uPD'fSS. the Unit Select line U50 and 
US! will automatically go into a polling mode. in between commands land between 
step pulses in the SEEK command) the pPDTGS polls all four FDD's looking for a 
change in the Ready line from any of the driyes. If the Ready line changes state [usually 
due to a door opening or closing] then the pPDTSS will generate an interrupt. When 
Status Register 0 (STD) is read falter Sense Interrupt Status is issued). Not Ready {N RI 
will be indicated. The polling of the Ready line by the pPD765 occurs continuously 
between commands. thus notifying the processor which drives are on or off line. Each 
drive is polled every 1.024 ms except during the ReadIWrite commands. 
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“ ”  “ "  FUNCTIONAL 
A m  el nina IB} byte words m tauttil'ad Ionian nu PDC into the Road Data Mada. Mu! the Raad Data DESCRIPTION OF 
WhabaanimddtaFCCIdadstItaItaadtilitiaindtaunloadadttatal.waitamatoacifiadhaad COMMANDS 
taming time ldaflnadin mo finality W I .  and heim noting ID Adam M and ID fiat When 
the mom statotntunbar HI"! stand in the ID Regina: «om w a s  with thema nun-that und o" 
m M than the FDC ovum: dab them the data field} byta-to-byta to eu main „zum via the dm 
but. 
”to! evaluation of the raad main front the aufm“ sactor. m Sactot NW ia hama!“ ” data, 
and the data Iron-n tlta next mov is md and output on tha data but. This com-mu: taad len-mon iaaatlad 
a “Matti-sauna Rand Cum-an." TM nnd Data Command may ha tanninatad w Ina ran-cat o! a nunmal 
Com Gianni. TC uno-M b- its-tad at Mammut-nem" nn DACK lol-must tam oidataiatant. um 
einen of this sianal. the FDC stops outputting data to flu p a w .  but win continua to aaad data twat an 
Instant anew. chad: cm: {Cyclic Bodum Count! wm. and than at tho and M the seem taminata 
Ina am Data Cum-and. 
‘l'ha mum own- whichcan Dominica-‚im a sindacontmand come mamma ’17 (Matt!- 
Incltl. MF (WWII). and N (mm o! ByIaIISactot I. Table I below show: the 'l'mtsfat' Capacity. 

IAIN-Track "Fall?” m m  Maximum Tutu!" Capacity Find Samar Bud 
m MF N (sms-nos! (Numb-r oI Sutton! Iran Distant 

0 o 00 (12mm! - 3.323 ze aISidaD 
o I 01 I256II26I - 6.656 «zeugen 
I 0 oo ttzsttszt - 6.666 
I I at I256II52I . 13.312 ”““" 
o o DI I256HI5I - 3.640 museum 
o I 62 (512: us» - 7.6m aISatSidaI 
I o CI _ {256} am - 7.680 
I I 02 (5121130) - 153g ”"“" 
o o oz 15mm - 4.096 BatSidaD 
0 I 03 (1024118) ' 8.192 «ausm-1 
I o o: {5121:1151 - am 
‘ I 03 "omas: - 16.384 “9°" 

'l'flo I. T m c m  

Tho“nnfl|iuack"hu=üonluflmenFDeeumtmm both tidasoidtadistnuFota 
WWWWIW.MWN Itattalanadataninalt Sam I. Sidaomwnnlatlnaatm usa. I 
(Samt - Iatsactorontnasidal. Namath function matmonlyomcyiüw (mammoth:- 
Maidaofmadiikatu. 

WhanN'0.thanDTLdaf'tnasdiadatalangdtmichmaFDCwatttaataaamtoa. IID‘I’LiatmalIutItan 
etaactualdatalwthinaSactor.aadatahayondC‘I’LindlaSactor.isnotsanttoetaData8ut.'I’ItaFDC 
noch {immuflylthccemum Sactoipulotming tIta CRCdIaclt. anddapmdinauoonthamnar dean-I- 
Mtaamhatiotumwfamafldtim Bud Miammnflianon-uroanDTLhul-u 
mattingandthouldbaaattd FF m m  
MüncmoluionolthcRudDoqr-mmhudismwnludcdmül aha! HaadUdoad‘l‘una 
Imam! ItoadfladintnasttaciiotunandIhataiamd. II the Dreamer inunanothar m d  holen 
NMOUMMüehudmtfingümmwhmd batwaanaubaawantraadt. “ & “ ! t  
particulattv aaluahlawhanadtkattaia cdoiad from “drive to mm:. 
II the FDC dem tha Index l-IoIa Ma without finding the 691! actor. (indian! in “R"l. than Ihn FDC 
tats the ND (No Catal flag In Status Regina: I to a I highland «minus the Raad Data Com-tuna. 
(Status Regina 0 alto has hit: 7 and 6 tat mo 0 and I taspactiaaIvJ 
Ananda-techno“MFMEnMSmu.mFOCMWCRCMmHandwerk 
datadhtanmctClICin lDf-eldl.fluFDCnutho CE {Data Emu] MinStatus Reim: I toaI Cid-I. 
mflaCRCanuocnninulaCataFialddtaFDCauomsmCCICata EnorinCata Fauna". 
Suu- Wat2toa I (WIJndtamtinauatIta Rad Data Comm. (Status RagiaurOalaohlabIIIT 
undthfltdflandIutpactivaIy.) 

II the PDC taada a Dalatad Data Adern; Mark on tIta datum. and the SK bit (bit as in the lim Gamma 
M I  it that sat [SK ' CI. than the FCC nu the CM (Gonna! Mutt] flag in Slow; Roc-nu 2 to a I (Mehl. 
and min-m tha Road Data Command. um taadino all ma data in tho Sactoc. II SK ° 1. tha FCC skids 
un new with the Dalatad Data mim Mara and vom tna nm taunt. TM CBC hits in the dalalad data 
Mala not Mind when SIC '- I. 
Dome dist data Iranian Darm the FCC and the maul. via the data but. an 506 mm In “Mead 
In mamaoravaryZIuaintMFMModa.utdam tantamount Madam: tnaFDCaatathaDR 
tow Run! flag in Status Racism I ID a I Imam. and tmnatat tha am Data Command. 
II tlla t u m  mutant a rad Int man! cannon In tho mc. than tha ID Mamma m tha am 
Phasa ta m m  vom the ttata oI the MT hit and ED? Data. Tabla 2 moan the valuaa for C. H. II. and 
N. Moan mo man tamlnatat the Comm. 

uPD765A 

ID Into-nation at Row" Pltaaa 
047 no Final Sauce I'tanatauad to Pam C H R N 

0 Lats than £01 NC NC R a I NC 

o Equal to EDT c n  NC lI-OI NC 

C I Lats than 601’ NC NC R 4 I NC 

I Canal to EDT C v I NC R - OI NC 

0 Last than EO‘I’ NC NC R 4 I NC 

0 Enno! to £01 NC LSB R - CI NC 

‘ I Lass than EDT NC NC R o I NC 

I Ewa to EO? c o I L53 H - OI NC 

Not»: I NC [No Cnmaat: TM um aalna at tna ona at um bag-mung ol command a-acution. 

2 L53 Ihm Significant aan: The Iaast significant bit at H «canolmntad. 

warn OA‘I'A . 

A sat of nina m tum an "seine to at tho mc into m wuta Data m.. Alm the wma Data man 

u m  nauad um FCC m m  m:! til at banana-tom mit]. um ma wenn Naad Santana Tuna 

M M  inthamw Com}. andbaatnanadina ID holds. Man alt Imbatasloadaddomatnam 

M IC. II. II. NI man the loot wm el tna to halt! from tna disaatta.tha FCC tms data train tm 

m a m m a “ :  CMMM andoutputa II to the FCC. 

Mut waiting data into the entrant nem. the Santa Number stocad in "R' Is inuamrttadbv ant. and the 

naat data field is mitten Into. Th. FCC come-nm this «autumn: Write Donation tum! the m m  01 

a ‘I’anninal Count stand. It a Tom-sm! Count signal is um to un FCC it minus writing Into dta wttant 

mio: tocmplata the data field. II th. Taminal Count signal is „eine Meile adata field .; hung «um 

than the ran-lam o! the data field is IiIIad with CD latent). 

The FCC taads the ID Iiald ol aacIt uno: and shacks the 686 Imat. n dta FCC «um a md error. 

(il-lem cm in ona of me ID Finca. It tats the DE (Data m I  nag ol §utus Regina I to a I and». 

and tat-mint": an Wliu Data Com-nnd. (Sum Register o mo nat bits 1 and 6 sat to o and I taunt-um 

‘I‘ItaWaitaCotnntandooaratatlnMdtasatnatnannat „the Rcümmiouowimimmm 

tan-a. andona m u  «m to the am Data Command tor «uns: 

a fund" Gucci" a Hood Unload I'itna Intel”! ’ _ - _. TM 2' 

a EN find a! (Minden Flag a ID Information when the ‚. -- lm 

I ND (No Data! flog a Definition oi DTI. when" ' Cand when N 4‘ o 

In tna wm. Data moon. data «mim h a m  tna tunes-w and FCC. via m Data Baa. mutt m am 

27 us in “» NA ntada. and m |! m on ma will m .  II Illa um mom! u m  data um!“ is 

kann nun this than m FCCsata Ina oa GM nonI Ila. in states Hmm I to a I Intact). and m m  

tna Nun Data Coma-d. ISIatus anime C also has but I and 6 tat to am I «wenig.! 

m u  Ottt‘l’to DATA . 

This cam-Id is Illa tan-la at the WtiIa Data Command ascent a Calatad Data Add-mt Hart is ammo at tho 

hose-mine of an Data Field irataad of an nettnal Data Adams Math. 

HEAD DELE‘IEC DATA 

this cant-nut! is tha mo as the IIaad Data Con-Inland ascent that man Ina FCC datacts a Data Adam 

Matt at ma Meinung of a Data Fidd land SK ' 0 flow). It an“ ma all m data In the tactot and tat 'ne 

CI! im m Sum Racism 2 to a I «um. and than tanninata the m m .  It SK ° I. than che mc slugs 

“Wamwommuul  andtaadsti'lanaat wem. 

READ A TRACK 

‘I’nts nomad ts sunolav ID € ! e  DATA Comand "cool nm tnus n a cont-aunts READ mat-on 

Mail tna ant-ta data Ioald Icon! noch of m aaattm ata md lmmme‘v alta4 mounllflfll W 

INDEX HOLE. Ina mc stavtt 'ne-no att data held: on tha man. at common-ts blocks al data. It Illa 

Foc Imus an mot tn tna ID on can CRC enact. uvm, ut cont-neat to und data “am an nach Tha 

FCC mam tna lC amount-an taad Icon uch tattol «um tna um ttooad m nn ICE. and tats m 

NC ma o! Status Inca-sta- I to a t "tag"! .I mm n no con-cameo Mam-melt ot Ill-o coral-om m not 

alone um am cont-and. 

This command tatntlnatas when numtm ol stators taad ls actual to EDT. II tho FCC dots not Itnd 

all ID Address um; an tha eine!" attar It „counter: m INDEX HOLE Io: Illa second time. 

than It satt the MA knitting um": marItI fin in Status Racism I to a I Imam. and tanncnatas 

mo command. IStatus Register 0 has butt I and 6 tat to o and I wmv-I 
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F UNCTI ONA L an“ 
DESCRIPTION OF ' R o 
COMMANDS ICONT.) he EAD ID Commend It used to owe the present position ot the record-honest! the CDC stores the vetoes Icon the lust ID field it as sole to reed. II no Drones ID Address Mere is found on the diskette oelore the moex ROLE is encounsereo lol the second some then the MA IM-ss-ng Accu“ Moll.) Ilse-on Sum nee-sin I is set to e I thighs. and it no one n tour-o then the ND IND Dales use is mo m in Stem ml.” I to e I (mal. I’ne comm is then semi-noted with nuts 7 end 6 m Sletus Reelster 0 set Io o "„ 'ml-ww. During this commend there is mean trensles between FDC end the CPU eecepl owe-g 

FORMA‘I’ A TRACK 
The Fol-nut Commend allows an entire men to be lem-amd. After the INDEX I-IDI.E is detected. Date is lumen on the Diskette; Gap-s, Address Monks. ID Fields end Dela Fields. ell per the IBM System 34 (Double Densolvl or Smm 3740 ISingle Densitvi Forms are mama. The petticulsr Iorrnet which will be written It controllen or the eelues programmed into N (number oi byteslsectod. SC (sectotskylinderl GPL IGeo Length). end D (Deu Pstternl which are supplied by a l tem darin the Continent! Phase: The Dete Find. is lulled with the Byte at date stored in D. 'l’he ID Field fo: each sector is applied by an processor tiles it. low an reouests per sector ere mode by the FDI: tor C ICylinder Null-inert. II «mo Humbert. . fl ISector Number! end N (Number 0! Bytes/Sector I. This allows the diskette to he Ion-netted with non- teouentiel sector numbers. il desired. 

mfiuwon‘mt send new vetoes lot c. H. Fl. end N to the 1.90705 for tech sector on the noch. ls IDC "“ rnooe. it will issue 4 BMA requests per sector. II i t  II set tor interroot mode. it will issue loin moon per sector end the processor m t  nipple C. It. a end N Iced Ior eech sector. The contents o! the R reenter is incremented by one alter nd. sector is torn-stud. thus. the II neo-ner „man: e velue el II when it is reed owing the Result htm. This mamma eno Ion-nung continues tar the whole such until the mc encounters the INDEX HOLE tor the man tune. «hemmen it teunnetes the continents :! e FAUL‘I’ sm! .! name ham the Foo :: the end or e write operation. then the FDC sets the ec leg ol Sum Row” 0 to e I thighs. end term-notes the comer-o elser setting bits 1 end 6 oI Status Register II to Oma I com-uw. Also the toss o le READY signal as the beginning pi e mend «cent-on m m oils 1 end 6 oI Sum: Hmm: 0 to he set to o end I respect-eels. 
Tann 3 shows the relationship oesween ht. sc. end GPL to: various sector sues: 

8" STANDARD FLOW? 536” MINI FLOPPY 
FORMA‘I’ scotch SIZE N sc DPLCD oPL® secrets SIZE N sc GPLG CPL® 

128 hvSom-n oo I A  07 IE  I28 bytesISector 00 O7 09 PM Mode 256 OI OP DE 2A I28 oo 10 I9 512 02 oa 3A 256 OI le 30 
1024 byteslSector 04 

87 2048 02 FF 4098 05 0| FF 
256 

08 512 
32 I024 
50 2048 
F0 4096 
pr: 

8192 
FF 

BA SI 2 02 
FF 1024 03 
FF 2048 04 
36 256 01 
54 258 OI 
74 512 02 
FF 1024 03 
FF 2048 04 
FF £098 05 

2
8

 

8
8

5
 

IA 

OF 

MFM M 

23
23

 

3
8

2
8

8
3

2
8

2
8
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8
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3
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8
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3
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Note ® Su ed vet I 6 "N' 3 tween 
: easel cm o PI. In Reed or Write Coronal-ids to wald lice I end ID field of contlouous sections. ” Do M b. a "  field g Susanna velues oI am. in format con-intend. 

In MFM mode PDC cost not petlprrn e reedlwritellonnet motion with I28 to ' © All the vetoes ere heeidecimsl. ”V “m- ‘" om SCAN COMMANDS 

FCCANComrnendsellmdetewhlchisoeinoreedlrornthedisltetletooemetedeoelnstdeteeelich . Rangoon“ Irorh the lnetnwsternJhe FDCcanpuumedeuoneovnoy-ovtemmlpmlot Ohm «gutem-ch meets the conditions of DFDD ' Ohm... omg & Daun“. or Deon 3 mm. Madonna! one of FF either from may or from mom be used es e these belt 

motion continues until one ol the lotto-sing condition occur the condi ' _ . trons Ior scen see I ul. Ian. or Incl-I. the less sector on the met It ruched (son. or the «mind count signal It term: 

pPD765A 
II lheconditions Io: scan man dimmeFDCsetstheSHIScen Hill IleooIStews Register a m .  I 
"It’ll. end tem-mm the Seen Commend. II theconditions Ior seen ere not mei between the starting 
sector Ies specified by m end the lest weten on the cylinder [8011. then the FDC sets the SN (Scan Not 
Setislied) flag oI Status Register 2 to e I Infill. end Ietthineles the Seen Gamma. The receipt of e 
TERMINAL COUNT signel Irons the Processor or DNA Controller outing the teen omission will mu the 
PDC to complete the mamma at me particular tm. which is in process. and then to urn-nimm the com- 
mend. Table ‘ mom the sum of bits SH end SN under serious conditions of SCAN. 

m REGISTER s us 2 commts COMMAND 
: 8 " !  ° SN BIT 3 . SH 

0 l Deon ' Ohm-w ScenEduel | (} emo - 09m 
o I Deon - DProcesso: 

Seen Lowa Eduei 0 O Dino < W W  
I 0 Dean > 0mm? 
0 I Deon . 09mm 

Seen Hi,! or Eau! 0 ° DFDD > (‚Fromm 
I ° OFOD < “From 

Tobie 4 

II the FDC encounters e Deleted Dan Address Merit on one of the sectors tend SK I GI. then it «am the 
sector es the last new on the cylinder. sets CM lControI Merit {leg at Status Register 2 to e I thighl and 
ternlinetes the command. II SK ' l. the FCC stint the sectot wills the Deleted Address Merit. end reeds 
the next sector. In the second case {SK - II. the PDC sets the CM IConttol Merit] Ilsa of Status Ruhm 2 
to e I thigh! in order to show that e Deleted Sector had been encountered. 
When either the STP lcomiguous sectors - III. or elternete sectors I 02 sectors ere read] or the MT [Multi- 
'l'tecltl ere acquainted. it is accessory to umber mc the lest seem on the tuck thus! be teed. For 
exude. it STP - 02. MT ' o. the sectors ere moored month!» I Wenn 26. end we sun the Scan 
Commend et sector 2I; the following will happen. Satan 21. 23. end 25 will be reed. then the nets metal 
{28} will be skipped end the Index Hole will be encountered Delete the E01" value p! 26 can be reed. ”this 
will result in en emu tenninetion o! theootnrnend. II the £01“ had been set at 25 or the sunning 
stertedetsectot 20. then “Snow—mid becompletedinenormsl mm. 
During the Scan Omaha det- is supplied by eidler the processor or DMA Controller Ior comparison 
mitm the date reed Iran the diskette. In order to ovoid having the OR (Om Rut-ll Ilsa set in Status 
Register I, it is m w  to hm the dete u m  in less then 2751: (FM Model or 13m IIIIFIA Model. II 
aoccursthe FDCendsthecomtnendwidloitflendeoIStemReoisterOsettpoend I. 

sen: 
‘I’Ilereedlwrite heed within «mon-nm Ironlcylinder tocvlinder under controloIIheSeeItConlo 
M i l l e n n i u m  Present (Mm Reginerstoreecnorive.1’heverecleeronlvettsr 
Reclam commend. The PDC moves the PCM II’tesent Cylinder Number) which is the current heed 
Wilton with the NC" INew Cylinder MMI. end it there is e dillerence perlornts the lollowinp 
motion: 

PCN < NCN: Direction um to FDD set to e I Wal. end Step Pulses ere issued. (Step InJ 
Pen > NCN: Direction signs! to soo set to e o now!. end Step Pulses ere issued. (Stop Out.l 

The rete II which Step Pulses ere issued Is controlled be SRT ISIepping Ron Timo} in the Si'ECIFY Corn. 
mend. Alter each Step Pulse is issued NCN is competed eoeinst PCM. end when NCN . PCM, then the SE 
ISeeIt End! flog is set in Stetus Register D to e I MI. end the continents ls terrllineted. At this point 
PDC inlemrpt ones high. Blu Deo-083 In Mela Smut Register ere set during mit attention end 
ere cleered by Sense Interrupt Status warhead. 
During the Cor-mono Phese ol the Seek operetion the F DC It in the FD: BUSY stete. but during the 
Eeeeutlon M it is in the NON BUSY steIe. While the SDC is in the NON DUSY stete. enother Seek 
W M M M . W I I I  thisnlenner perellelseell opetetlonsrnevoeooneonopsoe Donut 
once. Nootheroornnlendcould be issued blumen FDCts in m o l  send-no Stepl’ulsestoene 
drive. 

II en Foo is in e ND? READY stete es the W ol the coins-lend „nation m or die-rig the seek 
man. then the NI! (NOT READY! "q is set in Stews Register 0 to e I mal. u m  commend is 
Wetter bits tmsot  Sum Regine-0mm w o w  I ‚ m m .  
II the tune to write 3 ones o! not com-end eeceeds 150 us, the tuning between im two Step Pulses 
mesheshorterthenset intheSoeciIvconenendovesniuches I «is. 
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pPDTGSA 
RECALIBRATE 
The Iunction oi this commend is to retract the nach—rin heed within the too to the Track 0 position. The FIJI: clears the contents ol the FON counter. and checks the status of the Treclt 0 signal from the EDD. As long es die Trait D signal is low. the Direction tignel remeins o llowl end Step Pulses are issued. When the ‘l'reclt Osignel poet hips. the SE ISEEK END} lleg in Stetus Register 0 is set to e I Ihidtl and the cone-trend is terrnineted. It the Track 0 signal it still low elter 11 Step Pulse have been inued. the mc sets the SE ISEEK END) end EC IEDUIPMENT CHECK] llegs oi Stetus Register 0 to both It lhighsl. end tenninstes the commend elter bits 1 end 6 ol Stetue Register 0 is set to 0 end I respectively. 
The ability to do overleo RECALIBRATE Commend: to multiple FDDs end the loss at the READY sinnel. 
es described in the SEEK Commend. elto epplies to the RECALI BRATE Command. 
SENSE INTERRUP‘I’ STATUS 
An Interrupt signal It generated by the PDC ler one at the following restores: 

l. Upon entering the Result Phase ot: 
e. Reed Dete Commend e. Write Dete Commend 
b Reed e Treclt Comrrund I. Former e Cylinder Commend 
c. Reed ID Commend g. Write Deleted Dete Commend 
1 Reed Deleted Dete Commend it Seen Commends 

2. Reedy Line oi FDD changes ma 
3. End oi Seek or Realibrete Comer-id 
4. During Execution M In the NONoDMA Mode 

lnternrotseecsedby mesons l on“ ebonoocurduringnonnd cornmendooeretionsmdeieeesilydie- cernitile by the processor. During an execution phase in NON-DAM Mode. DDS In Main Status Register 
is him. Upon entering Result Pheee this bit gets cleer. Reason I end 4 does not require Sense Interrupt Sterne cemeteries. The interrupt is dem by reedinolwritino dete to FDC. Interrupts «und by rem 2 and 3 above they be uniquely identified with the aid of the Sense Interrupt Sum: Comrnend. This commend when issued resets the interrupt tignel end vie bite s. 6. end 1 ol Stetus Register o identities the mu ol the intern-tot. 

SEEK END INTERRUP‘I’ CODE 
BIT 5 arr s BIT 1 cause 

0 I I Reedy Line chenged stete. either polerity 
l 0 D Hormel Tcminetion o! Seelt or Recelibrete Commend 
I I 0 Abnormal Termination of Seek or Recelibrete Commend 

Titles 
:lleither thseSeelror Realm“ Commendheye nam“ Pheee.‘l’herelore.itlemendetory countries-nu ntertupt tetusCor-nmendelter there oommendetoellectiyely terminete them end to ‘ 'l‘ l Meredieheedisootimned' lPCNI. m y " :  teatime 
issuing Sense interrupt Sum Corr-mend lwithout Interrupt pending ls treeted es en inyelid commend. 
98°!" 
TheSoecily Con-mm sets the Inisiel yeluee Ioreechol the three internel tirneILTheltUT llleed Unloed Tin-tel delneeetlre time irorntheendoltheEeecution PM olorteol theReelrIteCon-rmendsto theheed unioed stete. Thutenertsorosrerunebtelrorn “ » : m  Incrernentsol lame IO! I lemma-32ml . . .  ‚OF I 240 not. msa'r (Step nm Tin-rel «um; the time int-mim edieoent step ouleee.‘l'hie timer isoto- orenuneotelroml planning-um:“! l «MF I t  mEIzme.DI3rns.etc.l.TheliLTllleedLoed Turnidelrneethetimebemenwhenthelleed Lad sioneioocehiohendeyhenthe Reeeiteoperetionsterts. EltlrfnmmfmatommiflmlDTZmi‘0‘ I2me.02I4ms.D:lISms... 1F . rns. 
ThetimeintereetsntemionedeboyeereedirectlunctlonolthecloelrlCLKonoinlSlJimeeindiutedeboye eretorenfllifledocLilthedocbueeleduadtodhlI-ls lrnini-lbooyuolicetionlthenelltimeirtteryeleere 
madbyelectorola. 
ThedroiceolDHAorNWAooeretioniemedebytheltDlllDfl-DMAIbiLWhenthlsbitishidt {ND-ll m u m m m a m . m m u o - o m m m a m  
acres: DRIVE STATUS 
Nam-mm neutedby h m m m :  It m toobtein the session! the spot. Status Register 3 contents the Drive Stem information stored Interneily in PDC registers. 
INVALID 
ttenineetidcormndieeenttothe mc “MMIMMLMNFOCwiIlt-mimumm mendeltertsiu‘lenddolStetue Beckmann eetto l ottreepectiyely. Neintemm b m w  the etPDTSS dunno this condition. Dis 6 end his 1 lDID end ROM} In the Moire Stetue “nicht ere both hide l"l"i Induction to the processor that the W186 Is In the Result Ph— end the contents oi Stetue Register 0 ISTDI must hend. When mentor-seer reede Statue Reamer D it will tired e SD he: Meinung en inyelid m 
not received 
A Sense interrupt Smu- Commend m t  be sent elter e Seek or " & " t  interrupt. otherwise the soo will 
consider theneetonrnntendtobeen lnyelidCommend. 
lneorneeoplicetionesheueerrneywidt touee thieoornmendeeeNO-OtlcornmendJoclecetheFDC in. 
stendby or no operation stole. 

no. | NAME | svmnor.‘ 
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07 
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Code 

eels End 

Equipment 
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Not Ready 

Head 
Address 

Unit Select I 
Unit Select 0 

iEnd of 
Cylinder 

Data Error 

Over Run 

No Date 

pPD765A 
DESCRIPTION 

STATUS REGISTER 0 

IG 

EC 

HD 

U31 
'USD 

D'; I O and De I 0 
Normal Termination of Command. INT]. Com- 
mend was completed and properly executed. 
D7 I 0 and De I I 
Abnormal Termination of Command. {AT}. 
Execution of Command was started. but was not 
successlully completed. 
07 =- I and De I 0 
Invalid Command issue. (IC). Command which 
was issued was never started. 
D7 I I end Ds I I 
Abnormal Termination because duringcornmand 
execution the ready signal from FDD changed 
state. 

When the F DC completes the SEEK Command. 
this flag is set to 1 (high). 
Multficnal is received from the Fifi, or ii 
the Track 0 Signal fails to occur alter 77 Step 
Pulses lfiecelibrate Commend} then this flag is 
set. 

When the POD is in the not-ready state and a 
read or write command is issued. this flag is set. 
If a read or write command is issued to Side I cl 
3 single sided drive, then this flag is set. 
This flag is used to indicate the state of the head 
at Interrupt. 
These flags are used to indicate a Drive Unit. 
Number at Interrupt. 

STATUS REGISTER 1 

EN 

DE 

OR 

ND 

When the FDC tries to access 3 Sector beyond 
the final Sector of a Cylinder, this flag is set. 
Not used. This bit is always 0 Ilowl. 
When the FDC detects a CRC error in either the 
ID field or the data field. this flag is set. 
II the FDC is not serviced by the main-systems 
lining date transfers. within a certain time 
intervel. this flag is set. 
Not used. This bit always O "owl. 
During execution of READ DATA. WRITE 
DELETED DATA or SCAN Command, it due 
FDC cannot find the Sector specified in the IDR 
Register. this flag is set. 
During executing the READ ID Command. if 
the FDC cannot read the ID field without an 
error. then this flag is set. 
During the execution oi the Ft EAD A Cylinder 
Commend, if the starting sector cannot be 
found. then this flag is set. 
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BIT 
NAME | SYMBOL 

Not 
Writable 

Miss-ng 
Address 
Marl: 

Control 
Mark 

Data Error in 
Data Field 
Wrong 
Cylinder 

Scan Equal 
Hit 

Scan Not 
Satisfied 

Bad 
Cylinder 

Missing 
Address Merit 
in Data Field 

Fault 

Write 
Protected 
Ready 

Trait 0 

Two Side 

Head Address 

Unit Select I 

Unit Select 0 

DESCRIPTION 

STATUS REGISTER I ICONTJ 
NW 

MA 

CM 

DD 

WC 

SH 

SN 

BC 

MD 

FT 

RY 

T0 

T5 

HD 

USI 

USO 

During execution of WRITE DATA, WRITE 
DELETED DATA or Format A Cylinder Corn- 
mand. if the PDC detects a write protect signal 
from the F00. then this flag is set. 
I f  the FDC cannot detect the ID Address Marl: 
alter encountering the index hole twice. then 
this flag is set. 
It the FDC cannot detect the Data Address Matt 
or Deleted Data Address Merit. this flag is set. 
Also at the same time. the MD {Missing Address 
Marlt in Data Field] of Status Register 2 is set. 

STATUS REGISTER 2 
Not used. This bit is always O llowl. 
During executing the READ DATA or SCAN 
Command, it the F oc encounters a Sector which 
contains a Deleted Data Address Mark. this 
flag is set. 
It the PDC detects a CRC error in the data field 
then this flag is set. 
This bit is related with the ND bit. and when the 
contents cl C on the medium is dilierent from 
that stored in the IDR. this flag is set. 
During execution. the SCAN Command. it the 
condition oi "equal" is satisfied. this flag is set. 
During executing the SCAN Command. ii the 
FDC cannot find a Sector on the cylinder which 
meets the condition, then this flag is set. 
This bit is related with the ND bit. and when the 
content of c on the medium is different from 
that stored in the IDR end the content oi c is 
FF, then this flag is set. 
When data is read {rom the medium, it the FDC 
cannot find a Data Address Mark or Deleted 
cm Address Maris. then this flag is set. 

STATUS REGISTER 3 
This bit rs used to indicate the status oi the 
Fault signal from the POD. 
This bit is used to indicate the status at the 
Write Protected signal Irorn the POD. 
This bit is used to indicate the status of the 
Ready signal from the POD. 
This bit is used to indicate the status of the 
Track 0 sign! Item the POD. 
This hit as used to indicate the status of the 
Two Side signal from the POD. 
This bit is used to indicate the status of Side 
Select signal to the POD. 
This bit is used to indicate the status of ole Unit 
Select I signal to the POD. 

This bit is used to indicate the status ol the Unit 
Select 0 signal to the POD. 
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FDC - Floppy Controller 

General The 2-80 DMA contains direct interfacing to 
Description and independent control at system buses. as 
(Continued) well as sophisticated bus and interrupt con- 

trols. Many programmable features. including 
variable cycle timing and auto-restart. 
minimize CPU soltware overhead. They are 
especially useful in adapting this special- 

Functional Classes of Operation. The 2-80 DMA has 
Description three basic classes of Operation: 

I Transfers of data between two ports (memory 
or I/O peripheral) 

I Searches for a particular 8-bit maskable 
byte at a single port in memory or an I/O 
peripheral 

I Combined transfers with simultaneous 
search between two ports 
Figure 4 illustrates the basic functions 

served by these classes of operation. 
During a transfer, the DMA assumes control 

of the system address and data buses. Data is 
read Irom one addressable port and written to 
the other addressable port, byte by byte. The 
ports may be programmed to be either system 
main memory or peripheral I/O devices. Thus, 
a block of data may be written from one 
peripheral to another, from one area of main 
memory to another, or from a peripheral to 
main memory and vice versa. 

SYSTEM 
GUSES 

CPU DNA 
+81! 

tfi fie? 
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e t c— 
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mice INT —— ml 
um ISO —-———-> I. 

; a ’ fi  
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m ———-—I- 30'! 

SID Dill 

€:? 

Figure 8. Typical 2-80 Environment 
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purpose transfer processor to a broad variety 
of memory. l/O and CPU environments. 

The 2-80 DMA is an n-channel silicon-gate 
depletion-load device packaged in a 40-pin 
plastic or ceramic DIP. It uses a single +5  V 
power supply and the standard 2-80 Family 
single-phase clock. 

During a search-only operation, data is read 
from the source port and compared byte by 
byte with a BMA-internal register containing a 
programmable match byte. This match byte 
may Optionally be masked so that only certain 
bits within the match byte are compared. 
Search rates up to 1.25M bytes per second can 
be obtained with the 2.5 MHz 2-80 DMA or 2M 
bytes per second with the 4 MHz Z-BOA DMA. 

In combined searches and transfers. data 
is transferred between two ports while 
simultaneously searching for a bit-maskable 
byte match. 

Data transfers or searches can be pro- 
’ grammed to stop or interrupt under various 

conditions. In addition, CPU-readable status 
bits can be programmed to reflect the 
condition. 
Modes of Operation. The 2-80 DMA can be 
programmed to operate in one of three- transfer 
and/or search modes: 
I Byte-al-a-Time: data Operations are per- 

formed one byte at a time. Between each 
byte operation the system buses are released 
to the CPU. The buses are requested again 
for each succeeding byte operation. 

I Burst: data operations continue until a 
port's Ready line to the DMA goes inactive. 
The DMA then stops and releases the system 
buses after completing its current byte 
operation. 

I Continuous: data operations continue until 
the end of the programmed block of data is 
reached before the system buses are 
released. If a port's Ready line goes inactive 
before this occurs. the DMA simply pauses 
until the Ready line comes active again. 

!. Scotch 
!. treneiet memory-t 
3. "meter uam-WHO teatime! seem 
l. Search so 
5. mm.: w:o-now {optional search! 

m m  Wines-ell: 

Figure 4. Basic Functions of the 2-80 DM 
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FDC — Floppy Controller 

Functional In all modes. once a byte of data is read into 
Description the DMA, the operation on the byte will be 
(Continued) completed in an orderly fashion. regardless of 

the state of other signals (including a port's 
Ready line). 

Due to the DMA's high-speed buffered 
method of reading data, operations on one 
byte are not completed until the next byte is 
read in. This means that total transfer or 
search block lengths must be two or more 
bytes, and that block lengths programmed into 
the DMA must be one byte less than the 
desired block length (count is N-l where N is 
the block length). 
Commands and Status. The 2-80 DMA has 
several writable control registers and readable 
status registers available to the CPU. Control 
bytes can be written to the DMA whenever the 
DMA is not controlling the system buses. but 
the act of writing a control byte to the DMA 
disables the DMA until it is again enabled by a 
specific command. Status bytes can also be 
read at any such time, but writing the Read 
Status Byte command or the Initiate Read 
Sequence command disables the DMA. 

Control bytes to the DMA include those 
which effect immediate command actions such 
as enable. disable, reset. load starting-address 
buffers. continue, clear counters. clear status 
bits and the like. In addition, many mode- 
setting control bytes can be written, including 
mode and class of operation, port configura- 
tion, starting addresses, block length. address 
counting rule, match and match-mask byte, 
interrupt conditions, interrupt vector. status- 
aifects-vector condition. pulse counting. auto 
restart, Ready-line and Wait-line rules. and 
read mask. 

Readable status registers include a general 
status byte reflecting Ready-line. end-of—block, 
byte-match and interrupt conditions, as well as 
2-byte registers for the current byte count. 
Port A address and Port B address. 
Variable Cycle. The 2-80 DMA has the 
unique feature of programmable operation- 
cycle length. This is valuable in tailoring the 
DMA to the particular requirements of other 
system components (fast or slow) and max- 
imizes the data-transfer rate. It also eliminates 
external logic for signal conditioning. 

There are two aspects to the variable cycle 
feature. F irst, the entire read and write cycles 
(periods) associated with the source and 
destination ports can be independently pro- 
grammed as 2. 3 or 4 T-cycles long (more if 
Wait cycles are used), thereby increasing or 

Datentechnik oettle + reichler 
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decreasing the speed with which all DMA 
signals change (Figure 5). 

Second, the four signals in each port 
specifically associated with transfers of data 
(I/O Request, Memory Request, Read, and 
Write) can each have its active trailing edge 
terminated one-half T-cycle early. This adds a 
further dimension of flexibility and speed. 
allowing such things as shorter-than-normal 
Read or Write signals that go inactive before 
data starts to change. 
Address Generation. Two 16-bit addresses are 
generated by the 2-80 DMA for every transfer 
operation. one address for the source port and 
another for the destination port. Each address 
can be either variable or fixed. Variable 
addresses can increment or decrement from 
the programmed starting address. The fixed- 
address capability eliminates the need for 
separate enabling wires to I/O ports. 

Port addresses are multiplexed onto the 
system address bus, depending on whether the 
DMA is reading the source port or writing to 
the destination port. Two readable address 
counters (2 bytes each) keep the current 
address of each port. 
Auto Restart. The starting addresses of either 
port can be reloaded automatically at the end 
of a block. This option is selected by the Auto 
Restart control bit. The byte counter is cleared 
when the addresses are reloaded. 

The Auto Restart feature relieves the CPU of 
software overhead for repetitive operations 
such as CRT refresh and many others. More. 
over, when the CPU has access to the buses 
during byte—at-a-time or burst transfers. dif- 
ferent starting addresses can be written into 
buffer registers during transfers, causing the 
Auto Restart to begin at a new location. 
Interrupts. The 2-80 DMA can be programmed 
to interrupt the CPU on three conditions: 
I Interrupt on Ready (before requesting bus) 
I Interrupt on Match 
I Interrupt on End of Block 

met! “.L' (“DINO 
“ m .  — I _ _ l  ' ”  W m u m  

rd— met. 

Figure 5. Variable Cycle length 
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FDC - Floppy Controller 

Functional 
Description 
(Continued) 

Pin 
Description 

Any of these interrupts cause an interrupt- 
pending status bit to be set. and each of them 
can optionally alter the DMA's interrupt vec- 
tor. Due to the buffered constraint mentioned 
under “Modes of Operation," interrupts on 
Match at End of Block are caused by matches 
to the byte just prior to the last byte in the 
block. 

The DMA shares the 2-80 Family's elaborate 
interrupt scheme. which provides fast inter- 
rupt service in real-time applications. In a 
2-80 CPU environment, the DMA passes its 
internally modifiable 8-bit interrupt vector to 
the CPU, which adds an additional eight bits 
to form the memory address of the interrupt- 
routine table. This table contains the address 
of the beginning of the interrupt routine itself. 

Ao-Als. System Address Bus (output. 3-state). 
Addresses generated by the DMA are sent to 
both source and destination ports (main 
memory or I/O peripherals) on these lines. 
BM. Bus Acknowledge In (input. active Low). 
Signals that the system buses have been 
released for DMA cflol. In multiple-DMA 
configurations. the BAI pin of the highest 
priority DMA is normally connected to the Bus 
Acknowledge pin _of_the CPU. Lower-prio_rii_y 
DMAs have their BAI connected to the BAO of 
a higher-priority DMA. 
FAB. Bus Acknowledge Out (output, active 
Low). In a multiple-DMA configuration, this 
pin signals that no other higher-[Liqrity DMA 
has requested the system buses. BAI and BAO 
form a daisy chain for multiple-DMA priority 
resolution over bus control. 
BUSBEQ. Bus Request (bidirectional. active 
Low, Open drain). As an output, it sends 
requests for control of the system address bus, 
data bus and control bus to the CPU. As an 
input. when multiple DMAs are strun 
tgggther in a priority daisy chain via BAI and 
BAO, it senses when another DMA has 
requested the buses and causes this DMA to 
refrain from bus requesting until the other 
DMA is finished. Because it is a bidirectional 
pin. there cannot be any buffers between this 
DMA and any other DMA. It can. however. 
have a buffer between it and the CPU because 
it is unidirectional into the CPU. A pull-up 
resistor is connected to this pin. 
CT? WAIT. Chip Enable and Wait (input, 
active Low). Normally this functions only as a 
(TE line. but it can also be programmed to 
serve a WAI T' function. As a CE line from the 
CPU. it becomes active when WB and ICE-6 
are active and the I/O port address on the 
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In this process. CPU control is transferred 
directly to the interrupt routine, so that the 
next instruction executed after an interrupt 
acknowledge is the first instruction of the inter- 
rupt routine itself. 
Pulse Generation. External devices can keep 
track of how many bytes have been transferred 

‘ by using the DMA's pulse output. which pro- 
vides a signal at 256-byte intervals. The inter- 
val sequence may be offset at the beginning by 
l to 255 bytes. 

The Interrupt line outputs the pulse signal in 
a manner that prevents misinterpretation by 
the CPU as an interrupt request. since it only 
appears when the Bus Request and Bus 
Acknowledge lines are both active. 

system address bus is the DMA's address, 
thereby allowing a transfer of control or com- 
mand bytes from the CPU to the DMA. As a 

line from memory or I/O devices, after 
the DMA has received a bus-request ack- 
nowledge from the CPU, it causes wait states 
to be inserted in the DMA’s operation cycles 
thereby slowing the DMA to a speed that 
matches the memory or I/O device. 
CLK. System Clock (input). Standard 2-80 
single-phase clock at 2.5 MHz (2-80 DMA) or 
4.0 MHz (Z-BOA DMA). For slower system 
clocks, a TTL gate with a pullup resistor may 
be adequate to meet the timing and voltage 
level specification. For higher-speed systems, 
use a clock driver with an active pullup to 
meet the Via specification and risetime 
requirements. In all cases there should be a 
resistive pullup to the power supply of 10K 
ohms (max) to ensure proper power when the 
DMA is reset. 
Do-Dy. System Data Bus (bidirectional, 
3-state). Commands from the CPU. DMA 
status. and data from memory or I/O 
peripherals are transferred on these lines. 
IE1. Interrupt Enable In (input. active High). 
This is used with IEO to form a priority daisy 
chain when there is more than one interrupt- 
driven device. 'A High on this line indicates 
that no other device of higher priority is being 
serviced by a CPU interrupt service routine. 
IEC. Interrupt Enable Out (output, active 
High). IEO is High only if IEI is High and the‘ 
CPU is not servicing an interrupt from this 
DMA. Thus, this signal blocks lower-priority 
devices from interrupting while a higher- 
priority device is being serviced by its CPU 
interrupt service routine. 

- 1 8 -  
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Pin l-l‘fi/ PULSE. Interrupt Request (output, active 
Description Low, open drain). This requests a CPU inter- 
(Conttnued) rupt. The CPU acknowledges the interru__pt by 

pulling its IORQ output Low during an_ Ml 
cycle. It is typically connected to the I—NT pin 
of the CPU with a pullup resistor and tied to 
all other IN—T pins in the system. This pin can 
also be used to generate periodic pulses to an 
external device. It can be used this way only 
when the DMA is bus master (i.e.. the CPU's 
BUSBEQ and BUSACK lines are both Low 
and the CPU cannot see interrupts). 
IORQ. Input/Output Request (bidirectional, 
active Low, 3-state). As an input, this indicates 
that the lower half of the address bus holds a 
valid I/O port address for transfer of control or 
status bytes from or to the CPU, resp_e__ctively; 
this DM_}-_\__ is the addressed port if its CE pin 
and its WR or RD pins are simultaneously 
active. As an output, after the DMA has taken 
control of the system buses, it indicates that 
the 8- bit or 16-bit address bus holds a valid 
port address for another I/O dev__i___ce involved in 
a DMA transfer of data. When IORQ and M1 
are both active simultaneously. an interrupt 
acknowledge is indicated. 
F1. Machine Cycle One (input. active Low). 
Indicates that the current CPU machine cycle 
is an instruction fetch. It is used by the DMA 
to decode the return-from-interrupt instruction 
(RETI) (ED-4D) sent by the CPU. During two- 
byte instruction fetches, m is active as each 

Internal 
Structure 

The internal structure of the 2-80 DMA 
includes driver and receiver circuitry for inter- 
lacing with an 8-bit system data bus, a 16-bit 
system address bus, and system control lines 
(Figure 6). In a 2-80 CPU environment, the 
DMA can be tied directly to the analogous pins 
on the CPU (Figure 7)____ wit______h no additional buf- 
fering, except for the CE/WAIT line. 

The DMA's internal data bus interfaces with 
the system data bus and services all internal 
logic and registers. Addresses generated from 
this logic for Ports A and B (source and des- 
tination) of the DMA's single transfer channel 
are multiplexed onto the system address bus. 

"um ‚. mu INTERNAL BUS 

CONTROL 
AND 

STATUS 
REGISTER! 
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opcode byte is fetched. An interrupt acko 
nowledge is indicated when both Wand 
ICH—Ö are active. 
m .  Memory Request (output, active Low. 
3-state). This indicates that the address bus 
holds a valid address for a memory read or 
write operation. After the DMA has taken con- 
trol of the system buses. it indicates a DMA 
transfer request from or to memory. 
FD. Read (bidirectional. active Low. 3-state). 
As an input, this indicates that the CPU wants 
to read status bytes from the DMA's read 
registers. As an output. after the DMA has 

' taken control of the system buses. it indicates a 
DMA-controlled read from a memory or I/O 
port address. 
BDY. Ready (input, programmable active Low 
or High). This is monitored by the DMA to 
determine when a peripheral device associated 
with a DMA port is ready for a read or write 
Operation. Depending on the mode of DMA 
operation (Byte, Burst or Continuous), the RDY 
line indirectly controls DMA activity by caus- 
ing the BUSREQ line to go Low or High. 
Wi. Write (bidirectional, active Low. 3-state). 
As an input. this indicates that the CPU wants 
to write control or command bytes to the DMA 

‘wriie registers. As an output. after the DMA 
has taken control of the system buses, it 
indicates a DMA-controlled write to a memory 
or I/O port address. 

Specialized logic circuits in the DMA are 
dedicated to the various functions of external 
bus interfacing. internal bus control, byte 
matching. byte counting, periodic pulse 
generation. CPU interrupts, bus requests, and 
address generation. A set of twenty-one 
writable control registers and seven readable 
status registers provides the means by which 
the CPU governs and monitors the activities of 
these logic circuits. All registers are eight bits 
wide, with double-byte information stored in 
adjacent registers. The two address counters 
(two bytes each) for Ports A and B are buffered 
by the two- starting addresses. 

am 
comma PORT A 

ADDRESS 

8V8?!” «3mm 
(1 s am 

Figure B. Block Diagram 
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Internal The 21 writable control registers are system bus. however. may not be pre-empted. Structure organized into seven base-register groups. Any DMA that gains access to the system bus (Continued) most of which have multiple registers. The keeps the bus until it is finished. 
base registers in each writable group contain 
both control/command bits and pointer bits Write Registers that can be set to address other registers within 
the group. The seven readable status registers WBQ Böse register byte 

Port A starting address (low byte) have no analogous second-level registers. port A starting address (high byte) 
The registers are designated as follows, Block length (low byte) 

according to their base-register groups: . Block length (high byte) 
WHO-WBB — Write Register groups 0 WR! Base register bide 
through 6 (7 base registers plus 14 associ- P°fl A variable-timing by“ 
ated registers) WEZ Base register byte 
BRO-REG — Read Registers 0 through 6 Port 3 variable-timing bile 
Writing to a register within a write-register WES Base mm“ byte 

group involves lirst writing to the base Mgfch {3:9 
register, with the appropriate pointer bits set. 
then writing to one or more of the other WR4 Essetrggltstetnl‘ bytedd (l b t ) registers within the group. All seven of the or 8 ar ng a ress W V ° P B t t h b t readable status registers are accessed sequen- xxx—„23222333? 0“? Y 9’ 
tially according to a programmable mask con- Pulse control byte tained in one of the writable registers. The sec- Interrupt vector 
tion entitled “Programming" explains this in was Base ‚39|n, byte 
more detail. 

A pipelining scheme is used for reading data W36 35.225332 r byte 
in. The programmed block length is the 
number of bytes compared to the byte counter, Read Beginnen 
which increments at the end of each cycle. In 
searches. data byte comparisons with the HBO Status byte 
match byte are made during the read cycle of 331 Bile counter (low byte) 
the next byte. Matches are, therefore, dis- BRZ Byte counter (high byte) 
covered only after the next byte is read in. R83 Port A address counter (low byte) 

In multiple-DMA configurations. interrupt- 
request daisy chains are prioritized by the RM Port A address counter (high byte) order in which their IE1 and IEO lines are con- HRS P°fl B address counter “°" byte) nected (Zilog Application Note 03-0041-01, The RBB Port B address counter (high byte) 2-80 Family Program Interrupt Structure). The 

(‘ k) 
7 

To a m  0 “  
'80" mun’mmfv To t m m m m  IN'CRHUPW o m  muRU’flflc DEVICE 

Figure 7. Multiple-DNA Interconnection to the 2-80 CPU 
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Programming The 2-80 DMA has two programmable fun- 
damental states: (1) an enabled state, in which 
it can gain control of the system buses and 
direct the transfer of data between ports, and 
(2) a disabled state, in which it can initiate 
neither bus requ’ests nor data transfers. When 
the DMA is powered up or reset by any means, 
it is automatically placed into the disabled 
state. Program commands can be written to it 
by the CPU in either state. but this auto- 
matically puts the DMA in the disabled state. 
which is maintained until an enable command 
is issued by the CPU. The CPU must program 
the DMA in advance of any data search or 
transfer by addressing it as an I/O port and 
sending a sequence of control bytes using an 
Output instruction (such as OTIR for the 
2-80 CPU). 
Writing. Control or command bytes are writ- 
ten into one or more of the Write Register 
groups (WHO-W86) by first writing to the base 
register byte in that group. All groups have 
base registers and most groups have additional 
associated registers. The associated registers 
in a group are sequentially accessed by first 
writing a byte to the base register containing 
register-group identification and pointer bits 
(1's) to one or more of that base register's 
associated registers. 

This is. illustrated in Figure 8b. In this 
figure. the sequence in which associated 
registers within a group can be written to is 
shown by the vertical position of the associated 
registers. For example, if a byte written to the 
DMA contains the bits that identify W80 (bits 
DO, D1 and D7). and also contains 1’s in the 
bit positions that point to the associated “Port 
A Starting Address (low byte)" and “Port A 
Starting Address (high byte)." then the next 
two bytes written to the DMA will be stored in 
these two registers, in that order. 

Reading. The Read Registers (880-886) are 
read by the CPU by addressing the DMA as an 
[/0 port using an Input instruction (such as 
INIR for the 2-80 CPU). The readable bytes 
contain DMA status. byte-counter values, and 
port addresses since the last DMA reset. The 

Read Register 0 
o r o e o s o a o s o r o t o e  
EDI I I lflsrsrussrrs 

I L— 1 . um ramsrsn ms occuasse o . am" mm 
o . mrsnnupr Panama 
° . MATCH FOUND 
0 I 6N0 °F BLOCK 

Read Register! 

LI | | | I I flaflscoumssmisusrm 
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registers are always read in a fixed sequence 
beginning with 880 and ending with 886. 
However, the register read in this sequence is 
determined by programming the Read Mask in 
W86. The sequence of reading is initialized by 
writing an Initiate Read Sequence or Set Read 
Status command to W86. After a Reset DNA. 
the sequence must be initialized with the 
Initiate Read Sequence command or a Read 
Status command. The sequence of reading all 
registers that are not excluded by the Read 
Mask register must be completed before a new 
Initiate Read Sequence or Read Status 
command. 
Fixed-Address Programming. A special cir- 
cumstance arises when programming a desti- 
nation port to have a fixed address. The load 
command in W86 only loads a fixed address to 
a port selected as the source. not to a port 
selected as the destination. Therefore, a fixed 
destination address must be loaded by tem- 
porarily declaring it a fixed-source address 
and subsequently declaring the true source as 
such. thereby implicitly making the other a 
destination. 

The following example illustrates the steps in 
this procedure, assuming that transfers are to 
occur from a variable-address source (Port A) 
to a fixed-address destination (Port B): 

l. Temporarily declare Port B as source in 
WHO. 

. Load Port B address in W86. 
Declare Port A as source in W80. 
Load Port A address in W86. 

5. Enable DMA in W86. 
Figure 9 illustrates a program to transfer 

data from memory (Port A) to a peripheral 
device (Port B). In this example, the Port A 
memory starting address is 1050“ and the Port 
B peripheral fixed address is 05H- Note that 
the data flow is 1001” bytes—one more than 
specified by the block length. The table of 
DMA commands may be stored in consecutive 
memory locations and transferred to the DMA 
with an output instruction such as the 2-80 
CPU's OTIR instruction. 

a
s

s
-

H
o

 

Reed Register 2 

L I I Ü I I  
Read Register it 

D am coumen now arm 

I I I I I L | U postnooaess counrsanow arts. 

Read Register { 

I LJ | l | 1 |—| marnssssss commutator: one 

Read Register 5 

LI T I  | j | | ] vom s assasss couurssuow one 

Read Register B 

EL I I J  i l  r] matamaness couursntmeu uns. 

Figure Be. Read Registers 
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Program Beispiel: 

Program-Beispiel 

Die im Folgendem aufgeführten Programmbeispiele sollen die prinzipielle 

Programmierung des FDC—Moduls verdeutlichen. Das Beispiel zeigt die 

Ansteuerung eines Mini—Laufwerks vom Typ Teac FD-55B mit der Laufwerks— 

nummer A. Der InterruPt der DMA wird zur Erzeugung des Terminal-Count- 

Pulses beim' Iese— oder Schreib Transfer genutzt. 

0100 

0020 
0024 
0026 
0027 

0024 
0025 

0020 
0022 
0021 
0023 

0100 
0104 
0108 

010C 
0110 

II 
II 

II 
II 

3EFFD322 
3E43D322 
3E03D322 

3EOFD323 
3EO0D320 

ORG 100H 
MHCLIB 280 

: CHIP BASE 

P$FDC$PIO EQU 
P$FDC$765 EQU 
PSFDC$DMA EQU 
P$FDC$MOT EQU 

s
.

 
u

.
.

 

P$FDC$765$CMD 
P$FDC$765$DHT 

P$FDC$CTR$DHT 
P$FDC$CTR$MODE 
P$FDC$BANK$DHT 
P$FDC$BANK$MODE 

5
.  

" .
 BANKPORT(DMA): 

EQU P$FDC$765+OH 
EQU P$FDC$765+1H 

EQU P$FDC$PIO+0H 
EQU P$FDC$PIO+2H 
EQU P$FDC$PIO+1H 
EQU P$FDC$PIO+3H 

PBO-PB3 
PB4-PB7 

20H 
24H 
26H 
27H 

POREADRESS EQUATES 

\
.

 
v

.
.

 
". 

‘
.

 
“

.
 

‘. 

765 COMMAND PORT 
765 BETA PORT 

PIO POREArDHTA 
PIO PORTAFCTR 
BANK PIO PORTBPDHEA 
BANK.PIO FORTE-CTR 

BANKADRESS FOR RAED 
BANKADRESS EOR WRITE (A16-A19) 

;**************** INIT FDC ********************** 
;************************************************ 

INITEDC: 

; PORT.A.Z—80 PIO 

MVI A,OFFH 1 OUT P$EDC$c$MODE 
our P$FDC$CPR$MODE 

MVI A, 03H 1 OUT P$FDC$CTR$MODE 
W1 A, 43H 

? PORT B Z-80 PIO 

MVI.A‚0FH 
NWT A‚0H 

OUT P$FDC$BANK$MODE 
OUT P$FDC$CTR$DHT 

\
.

 
‘

.
 

.
.

 
&

.
 

‘
0

 

MODE c .  WORD, MODE 3 
I/O CI‘R. WORD 
IN'I'ERRUPI‘ DISABLE WORD 

SELECT DRIVE A, MOI‘OR ON, 
MINIDRIVE 250/125 kHz 
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0114 0600 

0116+10FE 
0118 DB24FE80 

011C+2804 
011E D825 

0120+18F2 

0122 214401 
0125 010303 
0128 CD7C01 

012B 010702 
012E CDGEOl 

0131 010801 
0134 CD7901 
0137 CD8C01 
013A 47 
013B FE80 
013D C48C01 

0140+CB68 

0142+28ED 
0144 C9 

0145 DF 
0146 12 

0147 46 
0148 00 
0149 00 
014A 00 
014B 01 
014C 02 
014D 0A 
014E 10 
014E FF 

Cepyright (C) 1983 by Datentechnik oettle + reichler 

Programm-Beispiel 

:INI'I‘ UPD 765 

INI765: 

MVI B,0 
DJ'NZ INI765+2 ; DELAY 
DB 10H, INI765+2-$-1 _ 
IN P$FDC$765$CMD ! CPI 80H : REQUEST FOR MASTER ? 
JRZ SPECIFY : NO -> SKIP 
DB 28H , SPECIFY—$—l 
IN P$FDC$765$DAT : ELSE READ DATA 
JR INI765 : AND TEN IT AGAIN 
DB 18H , INI765—$-1 

SPECIFY: 

LXI H, SPECS-1 
LXI B. 03031-1 
CALL CMDFDl 

SPECIFY PARAMEI'ER FD55—B DRIVE 
SPECIFY CMD. 3 BYTES 
SEND CDNMAND s

o
 
"

.
 

s
o

 

? RECALIBRA'I'E DRIVE 'IO TRACK ZERO 

REGAL: 

LXI B,0207H RECRL.CMD =07 - 2 BYTES 
CALLMOIO 

"
.
 

7 SWSE DRIVE INTERUPT STATUS 

SENSE: LXI B‚0108H : COMMAND SENSED.= 08 - l BYTE 
CALL CMDFD 
CALL NEXT : FEI'CH RESULT 
MOV B,A : SAVE IT 
CPI 8OH ; INVALID CMD.? 
CNZ NEXT ; No -> NEXT RESIJUI' 
BIT 5,B : SEEK FINISHED ? 
DB 0CBH,5*8+B+40H 
JRZ SENSE ; NO -—> LOOP BACK 
DB 28H, SENSE-$-l 
REI' ; YES -> AIL DONE 

:*********** SPECIFY PARAMETER FOR TEAC FD—55B *************** 
; ************************************************************* 

SPEC5 DB 1101$111113 
DB 0001$0010B :spECIFY PARAM. 5 1/4 TEAC 

; T = 36 MS 
:HUT = 480 MS 
:SRI‘ = 6 MS 

; * * ** ** ** **  c o m m  TABLE FOR UPD 765 ***************  
; * ***************************************************  

CMDI'AB: DB 046H ; MBM READ comm 
UNIT: DB 0 ; HEADO/UNIT A 
TRACK: DB 0 ; TRACK 0 
HEAD: DB o ; HEAD o 
SECIOR: DB 1 ; SECIOR 1 
N: DB 2 : N=2 512BY'I'ES 
EOI‘: DB 10 ; EOI' 
GPL: DB 10H : GPL 
DTL: DB OFFH : UI'L 
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0150 
0151 

0152 

0154 
0156 
0157 
0158 
0159 
015A 
015B 
015C 
015D 
015E 

015E 
0160 
0161 
0162 
0163 

0164 
0167 
016A 
016D 

016E 

016F 
0171 

C3 
79 

0030 

S
E

R
R

A
 

S
S

E
R

S
S

S
S

R
E

 

010402 
CD7901 
CD8C01 
C9 

C5 

DB27 
CD6401 

0174+CB6F 

0176+28F7 
0178 

Copyright (C) 1983 by Datentedhnik oettle + reidhler 

Cl 

ProgrammfiBeiSpiel 

: * * * * * * * * * *  m m  TABLE FOR DMA ****************  
; ***1k-k-k****************-*************************** 

DMACMDI‘: 

DB 0C3H ; WR6 RESET DMA 
DB 79H : WRO TRANSFER B- >A 

2mm: 

m 3000H : DESTINATION / SOURCE 

DMALEN: 

DW 512—1 ; LENGTH 
DB 14H : WRl A=MEM ADR. INCR 
DB 0C7H ; WR6 RESET PORT A TIMING 
DB 28H : WR2 B=I/O ADR. FIXED 
DB OCBH ; WR6 RESEI‘ PORT B TIMING 
DB 95H ; WR4 BYTE, STARI' & INT FOLLOWS 
DB P$FDO$765$DAT ;PORTADR 
DB 12H ; INTERRUPI' AT END OF BLOCK 
DB oo ; LOW INT .—VECI'OR 
DB 8AH ;WRS RDYACI‘IVH‚CEONLY, STOP 

; AT END OF BLOCK 
DB OCEH ; WR6 LOAD 
DB OABH ; ENABLE INT 
DB OABH 
DB OABH 
DB 87H ; ENABLE DMA 

;*********** SENSE DRIVE STQTUS *************** 
;********************************************** 

SDRS: 

LXI B,0204H : SDRS.CMD = 04 - 2 BY'I‘ES 
CAEL (JMMHD 
CALL NEXT 
RET 

;**********‘k********* W R  w ************************** 

:WRIT UNTIL DISK READY. THEN TRANSMIT CMD. IN BC T0 FDD * :******************************************************** 

MOTO: 

PUSH B SAVE CMD. ‘
.
 

MOTOl: 
IN P$FDC$MOT 
CALL SDRS 
BIT 5‚A 
DB OCBH,5*8+A+4OH 
JRZ MODDI EEFÖWATT 
DB 28H,MOTDl—$—l . 
POP B 

FORCE MDTOR.ON " .
 

”
'.

 

DRIVE READY ? . .  

" .
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FDC — F10ppy Controller Program-Beispiel 

0179 214701 

017C DB24 
017E E6COEE80 

0182+20F8 
0184 79D325 
0187 234E 
0189+10F1 
0183 C9 

0180 D324 
018E E6COFECO 

0192+20F8 
0194 DB25 
0196 C9 

0197+08 
0198 3EC3D326 

019C+08 
019D EBC9 

019F 0606 
01A1 CD8C01 
01A4 213302 
01A? 77 
01A8 E6C0 
01AA.CD9701 
OlAD 4F 
OlAE CD8C01 
01B1 2377 

01B3+10F9 
01B5 79B7C9 

.************** COMMAND T0 UPD 765 ******************* 
TRANSMTTT OOMHND IN BC TO EDOPPY DISK.OONTROEER * 

OF BYTES T0 TRANSMITT, C = 
,***************************************************** 

..
 

~
0

'
.

 

CNEETh 
ILXI HQCMDTAB 

CMDEDl: 
IN P$FDC$765$CMD 
ANI OCOH 1 CPI 80H REQUEST FOR.MASTER ? 

‘
.

 
.

.
 

JRNZ CMDFDl NO —> WAIT 
DB 20H, CMDFDl-$-l 
MOV A,c 1 OUT P$FDC$765$DAT ; SEND COMMAND 
INXHIMOVC,M 1 DTNZCMDFDl ;NEDCI‘CODMAND 
DB lOH,CMDFDl—$-1 
REI' 

**************** NEXT RESULT ********************** 
READ NEXT RESUET BYTE FROM FDC *************************************************** 

&
.

 
\

.
 

.
.

 

NEXT: 

IN P$FDC$765$CMD 
ANI OCOH ! CPI OCOH 
JRNZ NEXT : REQUEST FORMMASTER ? 
DB ZOHQNEXTH3-l 
IN P$FDC$765$DAT : GET RESULT IN A 
RET 

;********* INTERRUPT SERVICE mm FOR um ********* 
;***************************************************** 

TERMINI: 

EXAF 
DB 08H 
MVI A40C3H1 OUT P$FDC$DMA : RESET DMA 
EXAF 
DB 08H 
EE 1 RBI 

************  FETCH RESULTS FROM.FDC ***************  

CHECK FOR R/w ERRORS, IF ANY z=1 
* ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **  ‘ 0

 
‘
.
 
.
.
 

RESULT: 

MVI B,6 ; 7 RESULTS 
CALL NEXT ; FEECHIFIRST 
LXI H,RESUTB 
MOV M,A : SAVE IT 
ANI OCOH ; ANY'ERROR,IN'STATUS 0 
CALL TERMINI : ABORT OPERATION 
MOV C‚A. : SAVE STATUS 0 

RESDOP: CALL NEXT 
INX.H ! NKRYPLÄL 
DJNZ RESLOP 
DB 10H,RESLOP~$-l 
MOV'A,C ! ORA A . !  RET 

‘
.
 

SAVE RESUDT 

RET'WITH ERROR.IN.A 

_
.
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FDC — F10ppy Controller 

0188 324901 
OlBB 010F03 
OlBE CD6E01 
OlCl C33101 

01C4 216001 

Program-Beispiel 

************* SEEK **************** 

SEEK TO TRACK IN'A„ DRIVE IN UNIT 
*********************************** 

s
o

 
h

o
 

\
.

 

SEEK: ' 
STA TRACK 
LXI B,030FH 
CALL.MDmO 
JMP SENSE 

7 COMMAND SEEK = OF - 2 BYTES 

************  READ & WRITE ENTRY POINTS ***************  

RM ONE SECIOR m <SECIOR>, LENGTH IN <N> AND <DMALEN> 
R/W TRACK m <TRACK>‚ SEEK—COMMAND GIVEN 
R/w HEAD IN <HEAD> AND <UNIT> 
R/W DRIVE IN <UNIT> , SELECT IT ‘IO BIO-PORT 
DESTINATION/ SOURCE IN <ZDMADMA> 
******************************************************  

‘
.

 
‘. .

.
 

‘. .
.

 
5

.
 

.
.

 

‚***inv-k-k-k-kak WRITE S SECTOR 'IO FDD ***-kir-k'k-k'k—k-lc'k'k 
, *************************************************-kw»): 

WRITEIT: 
LXI H;DMACMDT+10H 

01c7 360523 MVI M‚5 1 m H ; CODE: A -> B 
01CA 36CF MVI M‚OCFH ; CODE: LOAD 
010C 3A470lF605 LDA CMDI'AB 1 ORI 5 

JR RWIT ; comm CODE IOIIONS 
0101+1800 DB 18H,RWIT—$-1 

;*******~k** RECORD FROM FDD ************  
; * * ***************************************************  

READIT: 
01D3 216001 LXI H,DMACMDI‘-I-10H 
01D6 36AB23 MVI M,0ABH 1 INX H 
01D9 36AB MVI MQOABH 
OlDB 3A4701F606 LDA CMDI‘AB ! ORI 6 

RWIT: 
01Eo 323A02 SI‘A CMDOODE ; COMAND OODE FOR READ/WRITE 
01E3 060A MVI B, 10 ; REI'RY—COUN'I‘ER 

RWOP: 
01E5 C5 PUSH B 
01E6 AF XRA A 
01137 D321 OUT P$FDC$BANK$DAT ; READ/WRITE BANK o 
01E9 012614 LXI B, 14H*256+P$FDC$Dm 
OIBC 215001 LXI H‚DMACMDI' 

OUTIR ; PUT CMD T0 DNA 
01EF+EDB3 DB OEDH,0B3H 
OlFl 0609 MVI B,9 : 9 COD/MANDS 
01F3 3A3A02 IDA CMDCODE 
01F6 4F MOV C,A . : COMMAND IN C 
01F7 CD6E01 CALL Mom 
OlFA CD9F01 CALL RESULT 
OlFD Cl POP B 
OlFE C8 RZ : NO ERRORS -> RET 

DJNZ RWOP : ERROR—> my IT AGAIN 
01FF+10E4 DB 10H, RWOP-$-l 
0201 C9 REI' ; REI' WITH #0 
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FDC - F10ppy Controller Program—Beispiel 

0202 D321 
0204 222102 

0207+ED53 
0209+2A02 
0203 OB 

020C+ED43 
020E+2302 

0210 012614 
0213 211F02 

0216+EDB3 

0218 DB20 

021A+CB47 

021C+28EA 
021E C9 

021E C3 
0220 79 

0221 

0223 
0225 54 
0226 02 
0227 50 
0228 02 
0229 BD 

022A 
022C 
022D 
022E 
022E 
0230 
0231 
0232 

8
8

8
:

;
 

S
E

Q
 

0233 
023A 
023B 

******************* INTERBANKLMOVE ******************* 

PERFORMED BY ZBO-DMA 
SOURCEBANK IN LOWBYTE, DESTINATIONBANK.IN'HIGHBYTE OF <AP 
DESTINATION ADRESS IN <HL> 
SOURCE ADRESS IN <DE> 
IEEEHHIIN'<BC> 

****************************************************** 

INTER$MOVE= 
CUT P$FDC$BANK$DHT ; SELECT BANKS 
SHLD MOVE$DEST 
SDED MOVESSRC 

‘
0

 
“ 

*
.

 
_

.
 

.
.

 
‘

0
 

.
.

 

DB 0EDH,53H 
DW MOVESSRC 
DCX B 
SBCD MOVE$LEN 
DB 0EDH,43H 
DW MOVE$LEN 

: PERFORM.MOVE 
LXI B,l4OOH&P$FDC$DMA ; C = DMA PORT , B = LENGTH 
LXI H,DMHT2 
OUTIR : MOVE COMMANDS TO DMA 
DB 0EDH,0B3H 

: WAIT TILL TRANSFER FINISHED 
DMARDY: IN P$FDC$CTR$DAT 
BIT 0,A : ]NI'ERRUPTFKDMÜ'IA? 
DB OCBH‚O*8+A+40H 
JRZ DMARDY : N0 -> WAIT 
DB 28H,DMARDY—$-l 
REP 

:************* DMA - IN'I'ERMOVE COMMAND TABLE ************* 
:TRANSFER CHANNEL SOURCE) TO A (DES‘I' 
;********************************************************** 

EWRTZ: DB 0C3H : RESET 
DB 79H : WRD TRANSFER B—XA 

MOVEDEST: 
DS 2 : A.STARTING ADRESS = DESTINATION 

bKfiHflJflfl: 
DS 2 ; BLOCK LENGTH -1 
DB 54H : WR1.A.IS MEM ADR.INC , TIMING FOLLOWS 
DB 2 ; EARLY END ON IORQ,MREQ,RD{WR, 2T 
DB 30H z'WRZ B IS NERIPEEIIUR: ,‘TIMING FOLLOWS 
DB 
DB OBDH : 'WR4 CONTINUOUS 

MOVESRC: 
DS 2 ; B STARTING ADDRESS = SOURCE 
DB 12H ; INT AT END OF BLOCK 
DB 0 : INTERRUPT'VECTOR.L 
DB 82H : STOP AT END OF BLOCK‚CE-0NEY}RDY.ACT DOW 
DB OB3H : FORCE READY 
DB OCFH : LOAD 
DB OABH ; ENABLE INT 
DB 87H : ENABLE DMA 

RESLTB: DS 7 ; RESULT TABLE FOR.FDC 
CNEEEEEh DS 1 

END 
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FDC - Floppy Controller Bestfiokungsliste 

FDCl - Bestfidkungsliste 

IC's Kondensatoren 
IC 00,01 74 LS 245 C 00-04 4,7 uF 
IC 03 TBP 24SA10 C 05,06 470 uF 
IC 03,04 74 LS 245 C 07,08 4,7  uF 
IC 05 74 241 C 09‘ 100 nF 
IC 06,07 74 LS 74 C 10 4 , 7  uF 
IC 08 74 LS 08 C 11 100 nF 
IC 09 TBP 24S10 C 12 4,7 uF 
IC 10 74 LS 74 C 13 120 pF 
IC 11 74 LS 04 C 14 entfällt 
IC 12 74 38 
IC 13 Z-BO A DMA Quarze 
IC 14 74 LS 257 Q 1 32 MHz 
IC 15 74 LS 123 
IC 16 Z—80 B PIO 
IC 17 upd 765 NEtzwerke 
IC 18 74 LS 02 SIL 0 7 x 4,7 K 
IC 19 74 LS 139 
IC 20 74 S 163 
IC 21 74 LS 240 
IC 22 74 07 
IC 23 74 L8 139 
IC 24 74 07 
IC 25 74 LS 14 
IC 26 74 06 
IC 27 FDC 9229 B 
IC 28 74 S 04 
IC 29 74 L8 279 

‘Widerstände 
R 00 10 KOhm 
R 01 47 KOhm 
R 02 330 Ohm 
R 03,04 4,7 KOhm 
R.09-15 150 Ohm 
R 16 entfällt 
R 17-20 4 ,7  KOhm 
R 21-24 680 Ohm 
R 25 330 Ohm 
R 26,27 150 Ohm 
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Bestückungsplan FDC — Floppy Controller 
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FDC - Floppy Controller Stromlaufpläne 
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FDC - Floppy Controller Stromlaufpläne 
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FDC - Floppy Controller - Stramlaufpläne 
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RAM — 256K Speicherbaugruppe Schaltungs-Beschreibung 

Übersicht: 

Die dynamische RAMl Baugruppe läßt sich in vier Stufen zu 64 K— 
Byte auf maximal 256 K—Byte ausbauen. Als Speicher werden 4164 
Bausteine verwendet. Es können dabei wahlweise Chip's mit und 
ohne automatischem RefreSh eingesetzt werden. . 
Zum Refresh des dynamischen Speichermediums ist ein RFSH Signal 
vom Systembus erforderlichJ‘Ebenfalls muß bei Verwendung von 
Speidhern ohne automatischen Refeäh auf den Adressen AO-A6 eine 
Refresh-adressé bereit gestellt werden. 
Auf einem.von einem.Z-80 gesteuerten Systembus sind beide Voraus— 
setzungen erfüllt. 

Adreßbereich 

Der auf der RAM Karte bestückte SpeiCherbereich kann beliebig in 
einem 1 M—Byte großen Adreßbereidh verschoben werden. Die Adreß— 
lage wird dabei ausschließlich über Programmierung des PROM's IC 
06 festgelegt„ Dieser is t  in der Lage 4 K-Byte große Speicher- 
blöcke zu dekodieren und in Abhängigkeit seiner Programmierung 
einem der vier Speicherreihen ein RAS Signal zur Verfügung zu 
stellen. 

Predharge Sdhaltung 

Das Timingverhalten des Z80 macht es erforderlich während des M1 
Zyklus den Precharge zwischen Speicherzugriff und Refresh aufzu— 
weiten um die minimale Prechage Zeit der Speicher nicht zu unter— 
schreiten. Mit IC 01 (LS 74) wird dazu der Opcode Fetch vorzeitig 
beendet, wodurch den Speichern eine größere Precharge Zei t  bis 
zum Beginn des Refresh Zugriffs verbleibt. 

Dynamische RAM Driver 

Um eine Optimale Ansteuerung der Speicher zu erzielen können 
alternativ für IC 09 und IC 10 spezielle dynamische RAM Driver 
eingesetzt werden. 
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RAM — 256K Speicherbaugruppe Schaltungs-Beschreibung 

Steckbrücken 

Speicher Timing RAS — MUX 

Die Zeitspanne zwischen fallender RAS Flanke und Umschalten der 
Adressen kann über die Brücken E,F,G,H und J in Schritten zu 6 ns 
exakt eingestellt werden. Diese Zeitspanne is t  in Abhängigkeit 
der verwendeten Speicher einzustellen. In Datenblättern ist diese 
Zeit mit der Bezeichnung tRAH (Row Adress Hold Time) zu finden. 
Diese minimal'angegebene Zeit i s t  mit einem Sicherheitsfaktor 
1,75 zu multiplizieren und auf den Steckbrücken einzustellen. J 
entspricht dabei einer typischen Zeit von 26 ns, H -— 32ns, G - 
38ns, F - 44ns, E - 50ns. 

Speicher Timing MUX - CAS 

Ebenfalls kann die Zeitspanne zwischen Umschalten der Adressen 
und fallender Flanke von CAS über die Brücken A‚B‚C und D einge— 
stellt werden. Diese mit tASC (Column Adress Setup Time) bezeich— 
nete Zeit wird in den meisten Datenblättern mit minimal 0 ns 
angegeben. Dieser Zeit ist der gleiche Sicherheitsfaktor wie oben 
(0 ,75  x tRAH) zuzuschlagen und auf den entsprechenden Steck— 
brücken einzustellen. Steckweise D entspricht 12 ns, C - 18ns‚ B 
- 24ns‚ A — 30ns. 
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RAM — 256K Speicherbaugruppe Hardware—Besdhreibung 

HardwarefiBesdhreibung 

Datentreiber 

Die Daten vom und zum BUS werden von zwei uPD 8226 (IC 13 und IC 
14) getrieben. Diese treiben grundsätzlidh zum Karteninneren. Ist 
RD (24c)  und CAS aktiv wird die Richtung gewechselt und die 
Speidherkarte treibt auf den BUS. Führt der Eingang DESLCT (26a) 
Low Pegel wird ‚ein Treiben auf den BUS verhindert. Dies ist  zum 
Beispiel sinnvoll während des BOOT Vorgangs bei dem der RAM 
Speicher zeitweise ausgeblendet werden muß. 

Adreßmultiplexing 

Die  16 Adreßlei tungen A0 b is  A15 werden  fiber die beiden 
Muliplexer 74 S 158 (IC 11 und IC 12) auf 8 Adreßleitungen re— 
duziert und an die Speicher geführt. Standardmäßig werden 
zwischen Speicher und Multiplexer acht.33 Ohm Widerstände ge- 
schaltet. Diese haben zur Aufgabe gefährliches Über— und Unter- 
sdhwingen der Adreßleitungen zu unterdrücken. Optional können 
auch spezielle RAM Driver wie z. B. .AmZ 8165 eingesetzt werden. 

Adreßdekodierung 

Die Adreßdekodierung überninuwt ein 256x4 PROM (IC 06).  Die 8 
Eingänge sind mit A12 — A19 beschaltet. In Abhängigkeit dieser 
Signale und der internen Programmierung wird einer der vier 
Ausgänge auf High Potential gelegt. 
Ein nachgeschaltetes Latch 74 LS 75 (IC 07 )  ' f r ier t '  diese vier 
Signale während der MREQ aktiven Zeit ein. 
Aus der UND Verknüpfung (74  S 00, IC 08) der Vier Signale mit 
MREQ werden die RAS Signale abgeleitet. 
Grundsätzlich ist immer nur ein RAS Signal aktiv. Eine Ausnahme 
bildet.der Refresh.Zyklus bei dem alle RAS Leitungen aktiviert 
werden„ Das RFSH Signal an den CE Eingängen des PROMfs (IC 06) 
deaktiviert den PROM während der RefreSh Phase. DemzufOlge führen 
alle Ausgänge High Pegel (Pull—up SIL 0) und die vier RAS Signale 
werden während MREQ aktiviert. 
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RAM — 256K Speicherbaugruppe Hardware—Beschreibung 

Precharge Extension 

Bei höheren Systemfrequenzen wird beim Ml Opcode Fetch die Zeit 
zwischen Speicherzugriff und Refesh zu knapp. Die minimale Pre- 
chagezeit wird unterschritten und der Speicher ver l ier t  Daten. 
Abhilfe schafft eine Precharge Extension Schaltung. Diese, be- 
stehend aus IC 01 (74 LS 74), beendet den Opcode Speicherzugriff 
vorzeitig mit der steigenden Flanke von T3. 

Multiplex Timirig 

Das Multipex Timing kann über Steckbrücken in Schritten zu 6ns 
exakt auf den verwendeten Speicher abgestimmt werden. 
Zeit zwischen fallender RAS Flanke und Adreßumschaltung: 
Die vier RAS Leitungen werden über eine ODER Verknüpfung (IC 02, 
74 LS 21) und eine UND Verknüpfung (IC 03,  74 S 02 )  mit RFSH auf 
eine Verzögerungskette geführt (IC 00, 74 LS 241). Auf einer der 
Brücken J‚H,G‚F oder E wird das Signal zur Umschaltung der 
Adressen abgegriffen. 
Zeit zwischen Adreßumschaltung und fallender CAS Flanke: 
Über eine zweite Verzögerungskette (D‚C,B oder A') wird das CAS 
Signal abgeleitet. IC 04 (74 LS 08) bewit eine UND Verknüpfung 
mit dem MREQ Signal. 

Auto Refresh Speicher 

Mit den beiden Steckbrücken MN und LK kann das Signaltiming genau 
auf die verwendeten Speicher abgestimmt werden. 

Steckbrücke LK: 
Steckweise L bewirkt, daß während des Refresh Vorgangs RAS nicht 
aktiviert wird. 
Steckweise K bewirkt ein aktiv werden des RAS Signals, wenn MREQ 
aktiv is t .  

Steckbrücke MN: 
Mit dieser Brücke wird das Timingverhalten des RFSH Signals (Pin 
1) an den Speichern bestimmt. 
Steckweise M deaktiviert das RFSH Signal (Pin 1) vollständig 
unabhängig von anderen Signalen. ~ 
Steckweise N bewirkt eine UND Verknüpfung der beiden BUS Signale 
MREQ (30c)  und RFSH (28a) .  
Ist weder M noch N gesteckt wird das BUS Signal RFSH direkt an 
die Speicher geführt. 
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RAM — 256K Speicherbaugruppe ECE—BUS Belegung 

ECE-BUS Belegung 

A c 

* +5V 01 +5V * 
* D5 02 DO * 
* D6 03 D7 * 

° *  D3 04 D2 * 
* D4 05 A0 * 
* A2 06 A3 * 
* A4 07 A1 * 
* A5 08 A8 * 
* A6 09 A7 * 
* WÄ’f'i" 10 A16 * 

äüääö 11 IEI * 
* 8A1 12 A17 * 

+12v 13 A18 * 
* A19 14 D1 * 

—5v 15 -15v 
ZXQ' 16 IEO 

* äÄö 17 A11 
* A14 18 .A10 

+15v 19 
** Nü. 20 fififi 

21 fü? 
22 WE * 

98E 23 
vcmos 24 fib * 

25 EAET 
* fifiäfiET 26 PWRCL 

ioRQ 27 A12 * 
RFSH‘ 28 A15 * 
A13 29 ig * 
A9 30 MfiEG * ‘ 
BUSAK‘ 31 §E§ET 

* GND 32 GND * 

* = Signale sind auf der Speidherbaugruppe verdrahtet 
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RAM — 256K Speicherbaugruppe 

RAMl - Bestfickung 

Speicher 
M 00-37 

IC' 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 

'Widerstände 

s 
00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11,12 
13,14 

R 0,1 
R 2 

Natzwerke 

-6 

SIL 0 

Kondensatoren 
C 0,1 
C 2 
C sonst. 

4164 

74 LS 241 
74 LS 74 
74 LS 21 

‘ 7 4  s 02 
74 LS 08 
74 LS 14 
TBP 24 SA 10 
74 LS 75 
74 s 00 
74 LS 240 (AmZ8165) 
8 x 33 Ohm (Am28165) 
74 s 158 
8226 

4,7  K Ohm 
33 Ohm 

5 x 680 Ohm 

4 , 7  UP, 16 V 
entfällt 
100 nF 

Bestfidkungsliste 
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RAM - 256K Speicherbaugruppe Bestüclmngsplan 

+ O ?  834- 
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dyn. RAM 256 K-Byte 

Oettle. Reichler © 05. 83 

5M32 |+DM22 jgmz |+fiM02 I; 

TM31 7+:M21 ]+:|M11 |+TM o1 |+ 

fiM37 |+jM27 I+jM17 1+:M07 l; 

:JM3O |+3M20 J+1M10 |+SM 00 |; 

5434 |+3M24 I+'‚]M1l. l+fiM04 |.L 

: M ü  1+hmn |+1MB |+pmm 1+ 

{was |+3M26 J+lM 16 l-jfjmos |4. 

5M35 1+;M25 |+3M15 |+jM05 IJ. 
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BUS — Rfickwandverdrahtung 

Signalbelegung 

+5V 
D5 
D6 
03 
D4 
A2 
A4 
A5 
A6 
WAT? 
fifi§fi6 
BAI 
+12v 

* A19 

:
c

-
a

-
a

-
a

c
-

a
-

a
-

x
-

u
-

 

ZXQ’ 
556 

* A14 
+15V 

fiFE 
vcmos 

BEEEET 
iöäö 
§F§H 
A13 
A9 
äÜäÄR 
GND 

*
*

*
!

!
-

 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

+5V 
D0 
D7 
D2 
A0 
A3 
A1 
A8 
A7 

A16 
IEI 
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HALT 
PWRCL 

A12 
A15 

% 
fiäfiö 
fifiäfif 

GND 

*
I

I
-

I
I

-
fi

'
d

-
I

-
S

I
-

i
l

-
i

l
-

 
* 

* = über 390 0hm.an 2,9 Volt abgeschlossen 

PFL = Power Fail 
DESLCT = DESELECT 

ECE—BUS Signalbelegung 
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BUS - Rückwandverdrahtung Sdhaltungs—Besdhreibung 

IEI-IEC / BAI-BAD Kette 

Diese vier Signale der Interrupt— und DMArKette sind im Gegensatz 
zu den anderen Signalleitungen nicht parallel durchverdrahtet. 
Der IEC-Ausgang ist mit dem IEI—Eingang des nädhsten Steckplatzes 
und BAO mit BAI verbunden. Der Ausgang des Steckplatzes mit der 
höheren Priorität geht jeweils auf den Eingang des näChst niedri- 
geren. 

ECB-BUS—Europakarten, die diese Signale nicht benützen, müssen 
auf der Platine IEI mit IEO und BAI mit BAD verbinden, Sowohl die 
Interrupt-‚ als audh die DMArKette wird somit unterbredhungsfrei 
an die jeweils nädhst niedrigere Einheit weitergegeben. 

Montage Hinweise 

VG Stedkverbinder 

Die insgesamt acht 64-poligen VG—Messerleisten sind auf der Seite 
mit.der Massefläche einzulöten„.Auf Seitenrichtigkeit.(Verpo- 
lungsschutz-Aussparungen) ist unbedingt zu adhten. 

Terminierung 

Die Terminierung hat die Aufgabe dureh Erniedrigung der Impedanz 
Reflexionen und Überspredh-Störungen zu unterdrücken. Die termi- 
nierten Leitungen sind auf Seite 3 (Signalbelegung) durch einen 
Stern gekennzeichnet. 
Werden Baugruppen anderer Hersteller auf dem System-Bus be- 
trieben, ist zu überprüfen, db die terminierten Bus-Signale aus- 
reichend gepuffert sind. 

Die Bauteile der Terminierung sind ebenfalls auf der Masseseite 
einzulöten. 
Bei dem Kondensator C 1 sowie den vier‘Widerstandsnetzwerken ist 
auf die Polarisation zu achten. 
Der Spannungsregler LM 317 ist liegend auf der Seite mit dem 
Bestückungsdruck einzulöten. 
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BUS — Rfickwandverdrahtung Mbntage Hinweise 

Power-Stedker 

Zehn der insgesamt 14 KOntakte dienen zur Heranführung der Span- 
nungen -5V‚ +5V und +12V; Die beiden Spannungen +5V und +12V sind 
mit einem Sense Anschluß (+S und -S) versehen. Die verbleibenden 
vier Kontakte dienen zur versorgung eines Laufwerks oder ähnli— 
cher Einheiten mit den Spannungen +5V und +12V. 

Signalbelegung Power—Stecker 

-5V -5V 
GND 

+5v -5 
GND 
+58 
+8 

+12V -S 
GND 
+12V 
+S 

DISK +12V 
GND 
GND 
+5V 

Der l4-polige Power-Stecker ist auf der Positionsdruckseite ein- 
zubauen. Die Enden des 90 Grad Winkelsteckers zeigen dabei zur 
Kartenmitte.‘Um.ein einwandfreies Stecken zu ermöglidhen, ist der 
90 Grad Winkel durdh leidht sehrägen Einbau zu vergrößern. 

Akku Schaltlmg 

Die drei Akkus sind auf der Positionsdrudk—seite stehend einzu- 
bauen. 
Die vier Bauteile DO - D2 und R0 sind auf der Seite mit der 
Masseflädhe kurzbeinig einzulöten. 
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BUS - Rückwandverdrahtung Mbntage Hinweise 

BUSl — Bestfidkung 

1.Termdnierung 

'Widerstände 
R 1 150 
R 2 120 

‘Widerstandsnetzwerke 
SIL 0-3 9 x 390 Ohm 

Kondensatoren 
C 1 100 uF 
C 2,3  100 nF 

Spannungsregler 
317 LM 317 

2. Akku-Sdhaltung 

‘Widerstände 
R 0 33 

Dioden 
D 0 1 N 4148 
D 1 1 N 4001 
D 2 AA 143 

Akkus 
NICD 0-2 varta 60 DK-F 
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BUS - Rückwandverdrahtung 

01 
* VCMOS 

DO 02 
[EE] 

l Nico 0—2 

I 

1 317 2 
3 

I E  

'l .| 
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