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General

INTRODUCTION

1) Input/Output
The diskette controller is a separate unit from the This logic controls t.he flow of data between
diskette storage drive and is the controlling interface the main computer and the controller and
between the drive and the main computer, Figure 1. provides the initial indications to the internal

processor that the mai.n computer requires
The system consists of a diskette storage drive attention.
which contains the drive mechanism, read/write
heads, track positioning mechanism and the Z) Read
removable oppy disk (diskette). The associated This logic receives data from t.he diskette,
control electronics is contained on a printed circuit "Nnthronises it with the system clock, counts,
board within the drive. checks and transfers it byte by byte to the

processor.
When the main computer requires to read data from
or write data to a diskette it addresses the controller 3) Write
and transfers the instmctions and commands for This logic receives data from t.he processor via
the particular mode. The controller then selects any the input/output logic and writes it byte by
one of four diskette drives and prepares the diskette byte to the diskette.
to read or write. Once started, the controller logic
is capable of transferring data between the diskette 4) Processor (internal)
and the main computer memory independently of This logic contains the xed micro-program
the main computer program. which controls and coordinates the reading

and writing ot' data; initially sets up the

The diskette controller logic is shown in Figure 2, diskette and transfers data and status to and

and is divided up into four main functionsI- from the input/output interface logic.
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Figure 1 Position of Controller within the system
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Data is checked after it is read from the diskette to The controller hardware logic is divided into three
detect Whether it is from the correct sector and diagrams, each with an associated functional block
also to nd out if an error has occurred. This diagram. The block diagrams are drawn to cones-
checking function is described in the read and write pond with the logic layout to provide easy
mode logic. recognition between the diagram and the description.
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Recording and Track Format

Recording Foniiat G,”

The media characteristics, the logical data fonnat, Each eld on a track is separated from adjacent
physical data fomiat and the drive characteristics elds by a number of bytes containing no data bits.
are compatible with the IBM 3740 Data Entry These areas are referred to as gaps and are

System and 3540 Diskette Input/Output Unit. provided to allow the updating of one field without
affecting adjacent fields. As can be seen from

The diskette is initialised by writing each track from Figure S, there are four different types of gaps on
beginning to end without interruption. The each track.
beginning and end is coincident with the leading
edge of the physical index hole. The drive uses the Gap I Post-Index Gap
double frequency (2F) horizontal non retum to
Rm (NRZ1) method of recording Double fmquem This gap is dened as the 32 bytes between Index

cy is the term given to the recording Syem which Address Mark and the ID Address Mark for_Sector

inserts a clock bit at the beginning of each bit cell fme (excmdmg '“h°,addmss ma'k,byt°s)' Th“ gap
time thereby doubling the frequency of record“ is always 32 bytes in length and is not affected by

bits. The clock bit, as well as the data bit, are my updnmg PI°°'55'
rovided b the usi s stem.

P y ng y Gap 2 ID Gap

The presence of“ ux "ammo" "°P'F§,°"‘= 3 The seventeen bytes between the ID Field and the
binary one and the absence of a transition represents Dam Field is dened as Gap 2 (ID Gap) -1-his gap

3 bmaq Zio‘ The d°v°l°pn?e'lt of data ‘ms ‘S may vary in size slightly after the Data Field has
shown in Figure 3 and the timing between clock been updated’
and data pulses is shown in Figure 4.

(hp 3 Data Gap

The thirty-three bytes between the Data Field and
The diskette contains 77 tracks numbered from O0 the next ID Field is dened as Gap 3 (Data Gap).
to 76. The recording density varies from approxi- As with the ID Gap, the Data Gap may vary slightly
mately 3200 bits per inch (6400 flux changes per in length after the adjacent Data Field has been
inch) on the inside track to approximately 1700 updated.
bits per inch on the outside track.

Track Format

Gap 4 Prelndex GapThl'ldtf t' ‘df'd
uazkofilfslat adztszgzkli-::;|:_r:1ie:‘a;n;:d ex The three hundred and twenty bytes between the
spam [rack ,;,,,,m_ last Data Field on a track and the Index Address

Mark is dened as Gap 4 (Pro-Index Gap). Initially,

Each diskette is divided into one index track this gap is n°mI“a“y 320 byms i“ |e“5‘h; h°‘”"'"*
(number 00), 73 dam Hacks (number 01 to 73), due to write frequency tolerances and disk speed

two alternate tracks (numbers 74, 75) and one t°l"3“c°s ‘M5 gap may “'7 slightly In l°“gm'
spam ack (number 76)‘ Also, after the data eld of record 26 has been

updated, this gap may again change slightly in

Each tl’8CI( is divided mm 26 sectors The logical '°"!"‘-
record length of a sector can be anywhere from l
to 128 characters. Mdm“ Mn“

Address Marks are unique bit patterns one byte in
TYPl°3| TIER Ind“ F°""l' length which are used in this typical recording for-

Figure S shows a track Format which is IBM com- ma‘ to identify the beginnmg °HD and Data
4 4 .’ . F‘ld dt ‘thd ‘l“ ";;;;;;;; PM M .22. :.:i..;: :'.::':::::;. .-.:.:i:::.':;:i:;::"*"’

g‘ bytes are unique from all other data bytes in that
. certain bit cells do not contain a clock bit (all other

5°“ S°°‘°' R°°°'d'“5 F°"""' data bytes have clock bits in every bit cell). Trim
In this Format, the using system may record one We f°\-ll’ diffft WP95 0f Addie“ Mlfks \l$¢d‘
long record or several smaller records. Each track Each “"1955 3" "555 1° id9"‘ifY diff"?-"1 WW5 °f
is started by a physical index pulse and then each °Id§~
record is preceded by a unique recorded identier.
This type of recording is called soft sectoring.

Introducdon - 3



lndex Address Mark Software

The lnrde?‘ Qfdrel? Mfk ist1°C‘“°d 3‘ ‘he helm‘ The intemal processor contains a xed program-
P"? 0 “F h ":13 an ‘S 3 “ed ‘lumber °f b¥'°5 med read only memory which controls all
m mm ° t e "5' 'ec°rd- The bl‘ c°“g““‘m°" diskette operations. lt is accessed automatically
for the Index Address Mark is He)“ FCD 7~ after the main computer program requests attention.

ID Address Mm‘ Certain decoding functions are electrically pre—

The lD Address Mark byte is located at the begin- pmg“mmed' thefore’ it is essential ma‘ all
Hing of each ID Field on me diskette‘ The hit software and decoder tables are available for the

configuration for this Address Mark is shown in °°’PP'°*° undersmndmg of the cannon" hardware
Figure 6 (Hex. FEC7). a°"°"=-

Dam Address Mark The following software information is contained in
the software section of this manual.

The Data Address Mark byte is located at the
beginning of each nondeleted Data Field on the l) lnput/Output Instructions and commands
diskette. The bit conguration for this Address
Mark is l-lex. FBC7. 2) Controller micro-program instmctions

Deleted Data Address Mark 3) Controller program flow charts

The Deleted Data Address Mark byte is located at 4 C I ll d
the beginning of each deleted Data Field on the ) on to er program Co es‘

diskette‘ The bit configuration for this Address
Mark is Hex. F8C'7.

CRC

Each field written on the diskette is appended with
two (‘yclic Redundancy Check (CRC) bytes‘ These
two CRC bytes are generated from a cyclic per-
mutation of the data bits starting with bit zero of
the address mark and ending with bit seven of the
last byte within a field (excluding the CRC bytes).
When Ll field is read back from 2| diskette, the data
hits (from bit zero of the address mark to bit seven
of the second CRC byte) are divided by the same
generator polynomial. A non~zero remainder in-
dicates an error within the data read back from the
drive while :1 remainder of zero indicates the data
has been read back correctly from the diskette.

Introduction - 4
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Figure 3 Recording Format

1*?

|< (2F) >|< (1F) >|

Double frequency recordin§ (N RZI)

Flux
Reversals

IN 1 1

CLOCK BITS

r 4‘ , 1
- >21 -» ' *§—é"'

>19 K, 1“,

. . ; . .~s»~ /\ J
Y

1 DATA BITS

PHYSICAL moex

1

SECTOR 2
A Ar ‘ I . _

DATA GAP 4 §’§:%;§ GAP 1 no GAP 3FIELD PHE INDEX .?5_-;;_l- POST |D GAP DATA FIELD DATA GAP |D GAP 2 DATA

46 BYTES moex ADDRESS MARK
NOMINAL

SECTOR 1

GAP 2

necono mmzx macono nscono RECORD REC:26 320 BYTES 32 BYTES 8%“ 1 as avrss

IDENTIFICATION HEADER
7 BYTES

1 2 3 4 5 6 7 1

:5; TRACK SECTOR[ ADDRESS I ZEROES ADDRESS ZEROES
DA1

B$T'(E: 1 53?? 2 355 DE LETADDRI

(See Fig. 7)

‘E15555E§§§§2§:=§§§5%;-£§ii§z=5¥5i=5“"

(Se

' SYNC. FIELD
GAP 2

D A
(HEX O0 or FF) max

(HEX 00) gr 1=1=1

pi 11 BYTES An-L— 6 BYTES —-—>, 14-1 BY‘

WRITE GATE /
TURN ON FOR UPDATE
OF NEXT DATA FIELD

Figure 5 Track Forn
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Figure 4 Clock and DataATirninq

___ Flux
Reversals D C D C °

|_l
2!“

4;» 4:1: 4H5

250ns t 50ns

 _i
SECTOR 2 SECTOR 3 SECTOR 26A AJP \ r \ r s \

ID DATA FIELD ID DATA FIELD ID DATA FIELDRECORD GAP 2 RECORD GAP 3 RECORD GAP 2 nscono necono GAP 2 RECORD GAP ‘l
DATA FIELD

1 2-129 130 131 1

F525 ADDRESS MARK 2% DATA BYTE ' BYTE 2
-§=§E;==-¢»: =-1 1». ;¢1¢.:.;;¢;:=,;==,:=¢.=¢¢=-¢¢;:;;===:===_==z§:

'-I515; -P-5A:-I1?'1:-.3515-E3E353:'E5353:5315:E§'§I.i§-§I§5§i§i§1§3

DEEQIQDOSA1-A 128BYTES OF ussn I cnc 1 cnc ‘

(See Fig. 8) I
SYNC. FIELD

GAP 3

——-r

.._-..........

HEX
2,, |=|=)oo (HEX O0 or FF) (HEX OOI

‘Where Hex O0 or FF is optional
FF is recommended

If Gap 2 contains FF then Gap 3
1 BYTE 26 BYTE5 6 BYTES must also contain FF\ WRITE TURN-OFF

FOR UPDATE OF
PREVIOUS DATA FIELD

Figure 5 Track Format Introducon - 5



PH

Figure 6 ID Address Mark

:10

30

:0

:|@

jg
jo

:|=

pa

I‘! FIF1
BIT CELL7 BIT CELLO BIT CELL1 BIT CELL2 BITVCELL3 BITCELL4 BIT CELL5 BIT

ID ADDRESS MARK BYTE

BINARY REPRESENTATION OF:

DATA BITS 1 1 1 1 1 1

c|.oc|< BITS 1 1 0 0 Q 1 1

HEXADECIMAL
REPRESENTATION
OF:

DATA ans F 5/

CLOCK BITS <; 7/
IDENTIFICATION HEADER

(7 BYTESI

1 2 a 4 5 s 1 1

TRACK HEAD SECTOR BLOCK CRC CRC

‘ vi I " v ’
1 W19 4 bytes Clock always 2 bytgs 1 bVt°

(Hex. FF)

r S \ r ‘E \ O4‘? 1 lo A s rs
Address Marker byte 2 is Track No. 0 - 76 (Hex. 00 - 4C) CRC control Address Marker ' 12
(Hex. FEC7) byte 3 is Head No. (Hex. code 00) °h3Y3¢teF$ Qenefted (either HeX- FBC7 °" F337) CV
Data (FE) byte 4 is Regard or segtgr NQ_ during initialisation C|QCk5 (HeX- C7)
Clocks (C7) 1 - 25 (Hex_ ()1 - 1A) Data is OK (Hex. FB)
(see Figure 6) byte 5 is physical Block length of data Data is demed °'

128 bytes (Hex. code 00) defective (HeX- F8)

Figure 7

Introduction - 6



l

<.-G

:0

:|e

30

. Signal Definitions

A mnemonic is an abbreviationatior the signal name,
- for example DATEN = Data Enable. ' A__.;

rc_‘ The signal name states the purpose or function of
the signal.

%—

{-

.5
>l false.

The signal is said to be true or false depending on
whether the statement in the signal name is true or

B" CELL 6 B” CE‘-L 7 ' B" CELL ° When the signal is true its logic value is l

1 0

1 . 1

\E

When the signal is false its logic value is 0.

A bar above the mnemonic (e.g. BOUTE) means an
inversion of the logic value. .

Example:
Logic Value

Signal state, BOUTE

True l 0v

False 0 I

Inside the controller the logic signal levels are ‘

0 to + 0.7 volts + 2.5 to 5 volts
Logic 0 Logic l

Other Connection Details

To avoid the circuit diagram being crowded with
DATA FIELD lines, many interconnections are merely indicated
(131 BY]-Es) by the signal mnemonic and an arrow. '

2.139 13° 131 Example: ———l> DATEN Toanother place on
' the‘ same diagram. W

DATA (PRC CR6 DATEN >i From another place
on the same diagram.

\I A ‘S

F)

Figure 8

To or from another
2 bytes O place on another

I diagram, but on theFla? same board.
128 bytes of data CRC control

F8C7) Clocks always (Hex. FF) characters generated
during the write
operation

9L'Ol'9Z7l
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'2 CLEAR C|@8f Interface signal Bistables and After 500ms without new command it resets to
(P2 - A13) counters 0 on processor interface and r/w logic. Unloads
U22 pin 14 heads but does not return to track 0. Does not

TDV2114

1426-10-76

/-

Signal Tables

lhernonic Signal name Source Dqgimtion/3 Effect of signal

ABS. M. B. Absolute most sign. bit Registers - Indicates most signification bit position

with A1 (bit O - 3) U23 pin 14
A I B1 Input 81 (bit 0 - 3) is equal ALU register U32 pin 13 Produces iump instruction JA - B

with A2 (bit 4 - 7) U37 pin 14 Produces jump instruction JA I B
A = B2 Input B2 (bit 4 - 7) is equal ALU register U32 pin 13 Compares Aoc. bits with internal data bus '
AHREN Address high register enable Output decoder V U3 pin 11 Clocks in address to high reg. from internal

U39 pin 14 data bus for DMA transfers

U33 pin 9
AKBFE Accumulator buffer enable Inst. decoder U25 pin 1 Enable Acc. buffer

U33 pin 6
AKKEN Accumulator enable Inst. decoder U27 pin 12 Enables Acc.

ALREN Address low register enable i Output decoder U4 pin 11 Clocks in address to low reg. from internal
, U39 pin 13 data bus for DMA transfers

BCOUNT Block count Write byte counter U63 pin 9 Enables JCODD after every byte.
U54 pin 15 counted up by 16 REGCL pulses

BQUTE Buff" 0'-IIPIII Obll O!¢i||8IOI' U25 pin 2 To ensure that the logic enables Aoc. buffer
U76 pin 7 in phase with system clock and also provide a

1:1 pulse width to give the Acc. buffer
sufficient time to place its contents on the data
bus. The Acc. buffer is enabled slightly ahead
of SYSCL.

CDATA Clock data Write clock reg. U52 pin 9 Writes clock bits from write clock register to
U66 pin 11 disk at 4us intervals

stop 2 x SYSCL so that a full SYSCL pulse can

clock pulses

U43 pin 13 Enables K input on read data bistable when
detecting data pulses

CKSTR Clock status register Output decoder U7 pin 11 Clocks in data to status reg. from Acc. and
U39 pin 11 Mem. buffer

CLOCM Clock mode Syncr. counter U57 pin 11 Read decoder input. Occurs after 15 SYSCL
U71 pin 15 pulses when RDATA is at 4us intervals

U59 pin 7 Enables ID counter to count to 110 and
indicates the ID MODE.

CLOKEI Clock enable Read decoder U71 pin 7 Enables syncr. counter but inhibits when no
U57 pin 3 read pulse occurs. Maintains CLOCM during

ID pattern

Cn+8 Carry output from ALU ALU register U32 pin 14 Produce jump instruction J_CARY when a I
U37 pin 16 carry out signal from combined ALU register

is indicated
COMCL Combined clock Output decoder U49 pin 11 Enable mode decoder. Selects from internal

U39 pin 15 D80 ~ 7

U49 pin 9 (see also memory counter extension)
COMOR Command or data registered General address bus U2 pin 3 Sets bistable in input add. reg. to produce

decode logic JCOLD when command instruction occurs
U61 pin 1

V DATAB Data bit Read decoder U43 pin 14 Data pulse to set serial read input bistable
U57 pin 2

DATEN Data enable Mode decoder - U58 pin 15 Resets SYNC STATUS bistable until CLOCM
U49 pin 12 is established

U63 pin 1 Clears write/read counter at the starfof read
mode prior to SYNCR.

U63 pin 10 Sets JCODD at end of each data byte when
w/r counter produces REGCL

U65 pin 2 Sets SELDT upon detection of A.M. when
clock decoder circuit produces REGCL

U67 pin 1 ‘ Presets CRC generator before SYNCR occurs

U64 pin 6 Presets write/read counter to 8 after SYNCR I
for bit-counting to 15 '

U22 Din 12 Resets read data and SYSCL timing logic until I
the CLOCK MODE is established, at the start
syncr. MODE.

DATOP Date operation Reed ser/par reg. U55 pin 2 Serial data stream, monitored by CRC during
U51 pin 13 read operation I

DBREN Data bus register enable Output decoder U6 pin 11 Clocks in from DB internal
U32 pin 12

start at the correct time after CLEAR has gone I
CLKBT Clock bit Read decoder U43 pins 2,3 When in either CLOCM or ID MODE produces

U57 pin 9 input to read clock bistable when detecting

. . JQ I

1

Signals - 1



Signal Tables _ I i
Nlnernonlcs Signal name Source . Dctinationls Effect of signal I X, /—\

DISCL Disable clock (external) TP2 Oscillator External signal applied to the test point to
U70 pin 5 inhibit the oscillator

DMAPI-5 DMA Dull! - i Im9|'f9¢9'5I9"8| U55 pin 6 With GRANT, enables the data transfer to or
P2 A20 from main memory to proceed

DR2 DMA "GU98! N_0- 2 ||'"9|’fl°9 iiqnal P1 A21 Informs computer that disk is ready to accept
U13 Pl" 6 data transfer when in the DMA mode. Com-

puter sends GRANT

ENOMB EMU! 0019"! m0l'l\0l'Y buffer lnst. decoder U20 pin 1 Enables the memory buffer register contents
U33 Pin 5 U34 pin 1 to be placed on the internal data bus — but

not during a 2-byte operation because of
MBUFF

ENOSY Ebll Ollllillf Wim ||“9|"I9¢9 I093‘: , U6 pin 1 Enables the output data register when writing
U14 Pi" 11 to main memory during a DMA transfer

EXCI-K EXKIYMI ¢I0cI< TF1 Oscillator External clock to replace oscillator for test
U70 pin 12 purposes

FDSEN Flooov disk system enable Output decoder us pin 11 - Clocks the floppy disk register for disk
U39 pin 10 selection, direction and track position pulses

GECEN General clock enable Output decoder U40 pin 10 Anded with bit 3 to produce GENUE for an
U75 pin 3 m.p. data/device transfer. Inhibited during a

2 byte operation because of _l'R'EN'§

GENCL General clock Output decoder U38 pin 15 Clocks R1/R2 register for a DMA data
U41 Din 3 transfer instruction

U13 pin 11 Clocks interrupt register for status transfer
U13 pin 3 . instruction (Controlled l/O). With bit 3 sets up

data request for DMA transfers. Response
from computer is GRANT

GRANT 2 Grant No. 2 Interface siqnl U26 pin 1 The computer acknowledgement to a DMA
P1 B11 U14 pin 13 data request by No. 2. Priority . Enables DMA

logic

GRTNT2 Grant No. 2 Interface logic U55 pin 5 V Anded with DMAPLS to allow a DMA transfer

U26 pin 2 U11 pin 15 Enables acknowledge signal to computer to
send or accept data

U12 pin 4 . Resets data request bistable each time a request
is made ~

U3 pin 1 Enables the AHREN and ALREN to be gated
U4 pin 1 to the main computer memory as a 16 bit

word

l IACK 6 Interrupt acknowledge No.6 Interface signal U12 pin 9 The computer acknowledgement to an
P1 A27 interrupt request by interrupt level 6 to

transfer status (controlled I/O). Resets
interrupt register

I IDMOD identification mode Format decoder U57 pin 12 (READ mode) Input signal to the Syncr.
U73 pin 6 decoder when the format ID marker is detected

U73 pin 15 Resets JTERR detection bistable after
timing error

U44 pin 16 Produces jump instruction to indicate error if
ID MOD remains in Syncr. gap between read
before write mode

I IDRES identification mode reset Read decoder U73 pin 3 Resets ID MOD bistable on the first clock
U57 pin 5 pulse after the missing clocks

INDEX Index pulse (see JlNDXl Disk Interface U56 pin 6 Indicates start of track, once per
JF 31 revolution of disk. Causes jump instruction.

Start point for initialisationI
INPUT Input Instruction decoder U38 pin 1 Produces read data and read clock register

U33 pin 7 U27 pin 10 enabling signals with SEL bit 4, produces
U40 pin 2 S register output enable signals (S -v A)

clock MD register to ALU for the 2 byte
instruction (since IRENB is inhibited) ‘

I INCRL Input register clock Interface logic U2 pin 9 Clocks input addresses ABO - AB2 into‘
U12 pin 3 E register from computer

U8 pin 11 Clocks input data DBO - DB7 into E register
from computer

IOIN I/O in Interface signal U26 pin 13 Signal from computer to enable status transfer
P2A17 (controlled) from status register

IOW I/O write Interface signal U1 pin 3 Signal from computer to enable the clocking
P2A19 . of the input address and data registers.

(Controlled transfers)

IRCLK Instruction register clock IR enable logic U32 pin 11 Clocks 8 bistables in total:-

Signals-2

U25 pin 11 Outputs 2, 5, 6, 9 to Inst. decoder
Outputs 12, 15, 16, 19 to Jump selector
Clocks on every SYSCL except in middle of
2 byte operation

1 1 1 n

v

9L'Ol*9Z‘Pl
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1

-“éemr. Tears;
e___, _L_ __ i 1 ‘J. ,_ —-

*7 -~‘°"i~'=* $5???‘ """'~'? | 50"?“ Destination/s Effect of signal

‘Z57!111:):1;:

ii

e K, _

:."_~B' instruction register enable 2 byte logicl Normally low,
U75 Pin 11 except in 2 byte

. I. { . operation
U25 pin 12 With SYSCL, produces IRCLK enables

IR register

U18 pins 9, 10 With SYSCL, MD bits 0 - 3 enables ALU
selection

U40 pin 1 With SYSCL, register MD bits 0 - 5

U27 pin 13 Primes Aoc. -

IRENB Instruction register enable 2 byte logic ‘ Nor"-\a||y high
U53 Din 6 except in 2 byte

operation
U67 pin 9 Enables jump selector for e 2 byte operation

U75 pin 1 Inhibits GENCL during 2 byte operation I

U20 pins 9, 10 Enables memory data into memory buffer
U34 pins 9, 10 during 2 byte operation

U40 pin 13 Inhibits writing into S register whilst data is
being taken from Mam. buffer during 2 byte
operation. Will accept this data on next
SYSCL. .

IREQ 6 lnterruptrequest No. 6 Interface signal P1A26 Interrupt request from floppy to computer to l
U13 pin 8 reed status register. Occurs when int. data

bit 1 is set to 1

/~ JA " B i Jump if A I B Instruction register ~ U44 pin 7 Jump instruction when contents of Acc. equal
U32 pin 12 internal data bits 0 - 7 compared in the ALU

JCARY Jump if carry |"5""¢_='¢i°" T995519? U44 pin 6 Jump instruction as a result of Cn+8 from
U32 Pm 15 combined ALU register

JCODD K Jump if command or data is Fi/w count logic U44 pin 21 Jump instruction for every byte of data read
detected U65 pin 9 (TP 5) or written and including the read AM byte

|

(110) and CRC bytes

JCOLD Jr-mp if commend register instruction register U44 pin 4 Jump instruction when an interface command
, loaded U32 pin 19 (37) is loaded into the E register address

enables controlled I/O transfer

ABO-2
U1 pin 4 ls low prior to command instruction and

,1 Ji1‘RCE Jump if CRC error R/w logic U44 pin 22 Jump instruction when the CRC generator
l< U68 pin 13 indicates an error at the end of a read header

or data block

Ix:_nur.L*s:-r“1;-.::_-22.;ikz.-a'_;x|.

LJ‘Y7Lk
-:Jaifl.-_;k_‘:I!'3'

I1;
"ii

1

DATRQ i Jump if data requested Interface logic U44 pin 20 Jump instruction when data is requested from
U62 pin 6 or to main memory during a DMA transfer.

Enables data to be transferred at correct time
and initiateserror if GRANT is not received

..— 1--~-~ -—~~-~—~ ~---~
.£;;:'.;p if not index pulse Disk interface U44 pin 18 Jumo instruction when the disk electronics

U56 pin 7 detects that index marker (start of track) has
not yet been detected

7’ | 44 i J Jum instruction when address ABO - 2 andHi Jump if input register ice-‘led , Instruction register U p n 5 p

K.

‘ U32 pin 16 data DBO - 7 are clocked into the E register

{AHOY . * _ 4: if not rea-iy Disk interface U44 pin 2 Jump instruction when disk is NOT

"iéirno A

E.

Q

'2 ‘track 00 Disk interface U44 pin 1 Jump instruction when disk electronics
U56 pin 5 | detect that the heads are NOT on track O0

U56 pin 2 physically able to accept or send data it
selected, loaded, up-to-speed and heads loaded

.,'\~’W'i-‘T 1 iegw . mt "rite prot~:¢~"1 Disk intarfcca J U44 pin 23 Jumo instruction when the disk electronics
U56 r-in 10 detect a NOT write protected disk';_ _ _c._ A_ :.L;{ r~W 7 -1 ....._-r

i*r1Ir:>:x11r;2&1".:1.nzznT1;_xan.1;

1-,&-‘
,,(J

_,t
<Y

Ki
T

,, |

ii JPU LS Jump if data pulse detected Read Syncr. logic U44 pin 3 Jumo instruction which detects clock pulses
1 | I “=2 pin 6 (TP 3) from disk to establish SYNCR. (i.e. when

16 JPULS siqnals occur at 4us intervals after
the first CLOCM is established). Aften SYNCR
the JPU LS takes no active part in the disk
logic sequences

-1.? _ L...‘ _ './ 1 — -— ,__.t“~— — __=-——— 2 |‘ .2 __ _ ..,._

' if”-‘“5§T F Jumo reset sync. status Read Syncr. logic
~ 5?-ii pm 10 (TP 4)

U44 Pin 17 Jumo instruction occurring with data/clock
pulses from disk at 2us intervals. inhibited -
when CLOCM is established, prior to SYNCR.

ERR j Jump if timing error Read timinq ionic U44 pin 19 Jump instruction when 2 or more clock pulses l
U52 pin 5 are missing other than when looking for the

address marker

resets the whole read logic '

U77 pin 13 Feedback line to latch JTERR until software I

< J" ~;r 1 crab‘: instruction decoder U67 pin 10 Enables jump selector to load new address into
U33 pin 2 the program counter for 2 byte operation

, I

v-—---q--¢:‘1;, i '"~——-v-——-—?‘2_~1-§i.:'f*ir*—:'*_-_
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Signal Tables

Ivlmmeniw Sleml mm Sevres Destination/s Effect of signal

LSB I-wt sienificant bit All reeistm Registers and Generally as LHS bit on horizontal registers.

'
busses Generally lowermost bit on vertical registers.

. (See manufacturers data i.e. Texas, for
clarification of position)

MBUFF MQITIOFV bllll‘ Olbl 2 W18 |0lIl¢ U20 pin 2 Enables output of memory buffer for 2 byte

U72 Pin 9 U34 pln 2 operation

U75 pin 13 Causes IRENB signals to go not true during
2 byte operation

9:
w?

Q.8

Memory data bits ALU selection register U23, U27 Selects ALU functions as shown in 74LS 181

U19 Pins 15, 12 plns 8,3,4,7,5,6 Active High Table (Texas)

10. 7. 5. 2 M, S3, S2, CD, S1, S0

MIN MQIIIOYY 5" |"\"fl°9 9i(l"l| P2A15 Signal to computer main memory to place data

U11 pin 13 on general bus during DMA transfer to floppy dis

MSB M0" lflll bl! All registers Registers and General as HHS bit on horizontal registers.

busses Generally uppermost bit on vertical registers.
(See manufacturers data i.e. Texas, for
clarification of position)

MW Memory write Interface signal P2A16 Signal to computer main memory to accept

U11 pin 11 data on general bus from floppy disk during
e DMA transfer

OSTEN 01-I19"! $131115 "lib" |"18l’1B¢B ">956 U7 pin 1 Enables the contents of the status register to

U14 Di" 3 be placed on the general data bus following an

interrupt request to transfer status. Also at the
request from the main computer

OUTPT Output instruction decoder U27 pin 4 Part of input selection to output decoder (when

U33 Pi" 4 SEL bit 3 = 0) to produce mp output signals

U41 pin 4 Produces GENCL (when SEL bit 3 - 1) for 1"

or 2-byte mp output signals

U26 pin 11 Enables writing to S register from Acc. or
Memory. (When SEL bit 4 = 0)

PLOAD Program counter load Jump selector U17 pin 9 Output of jump selector to load the memory

U44 pin 10 U31 pin 9 data bus into the program counter

PSEL 1

PSEL 2

P§El._2

Program select enable Mode decoder U29 pin 19 Enables addressing from locations O to 511 in

U49 pin 2 U15 pin 19 the read only memory as shown in the
PSEL 2 table

Program select enable Mode decoder U29 pin 15 Enables addressing to a specific part of the

U49 pin 6 U53 pin 11 read only programmed memory. With a

»~»~»~--~~~@ ~~~=~»~=~ s:r:=.zzr;:*:::.?.:%2:iE.:.::.:.:==1*..~.;:"
U53 Pi" 1° 511101023 9

PSEL1 PSEL2 ADD CHIP
(DBO) (DB2)

O O 0- 255 U29
256~ 511 U29
512- 767 U15
768-1023 U15

-eQd

-ea¢

RCMDIS Read clock mode disable Mode decoder U72 pin 1 Resets read data input enable signal to

U49 pin 9 CLOCM counter

U71 pin 1 Resets clock mode counter (CLOCM).
Produced as a result of a Syncr. fault.

RCREN Reed clock register enable Input decoder U46 pin 1 Enables the data in the parallel read register to

U38 pin 6 be clocked on to the internal data bus and
transferred to the Acc. Occurs when JCODD is

detected by software

R DATA Read data Disc interface U69 pin 13 Raw data from disk is synchronised with

JF pin 5 U74 pin 5 SYSCL and either stretched or shortened to
a standard 200ms pulse width g

R6 Pull-up resistor for TTL compatibility and
correct matching

R DATC Reed data clock Read logic U63 pin 5 Produces a position pulse for every clock pulse

U60 pin 12 being read. Allows counter to count only at
this time

U62 pin 3 Produces clock pulses to clock CRC generator
for every data bit (DATOP)

RDREN Read data register enable Input decoder U50 pin 1 Enables the data in the parallel read register to

U38 pin 7 be clocked on to the Internal data bus and
transferred to the Acc. Occurs when JCODD is

detected by software

READY

Signals - 4

Floppy disk ready (see JRDY) Disk interface U56 pin 3 Causes jump instruction (see JNRDY)

JF pin 29

v

9L'Ol'9Z7l
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Signal Tables

Mmmenllil Slew! Mme Scum Deatlnationls Effect of signal

REG¢l- "seiner clock Fl/W Ionic us2 pin 11 Clocks am and clock alternately every 2;»
U62 Pin 16 U52 pin 13 when writing on to disk. R/W counter produces

pulses every 2us by counting SYSCL pulses
from 6 to 15 cyclically.

* ‘ I55 pin 11 (TF5) Sets JCODD on the next SYSCL following the
SYSCL which caused the counter to output
(pin 15) after receiving 8 clock pulses when
reading

U66 pin 4 Produces CRCE clock pulse when writing.
Inhibited on alternate pulses by WDSEL, to
clock only at 414s Intervals

"EG°l- Flaimf ¢'°<='< R/W Ionic use pin 2 ‘When writing, clocks 16 pulses Into
U53 pin 2 counter to indicate that 1 byte of WRITE

Information has been written (1 byte MODE' 8 CKS + 8 DATA)

' U46 pin 11 After 8' clock pulses (1 byte), clocks "

U50 pin 11 the serial clocks/data from the READ
' ' serial read to the parallel read MODE

registers

U47 pin 2 lNhen writing, clocks the previously
U48 pin 2 loaded parallel data, serially out of

the write clock and data registers. WRITE
Clocks out every 4us since WDSEL MODE
alternately inhibits the REGCL
(from U54) ‘

/7 use pin 3 Sets the SELDT bistable when AM is READ
detected when reading. Disabled by
WMODE when writing MODE

RESCN Rm‘ count" S?7dp?:c;’d°' U59 mm 9' 1° After the start of CLOCM pulses this signal
~

resets ID counter to zero after nominally
8 SYSCL except when a clock pulse fails
to appear in sync mode and clock mode.
(Start of ID detection or possible JTERRl.

RESDI Reset data input R1/R2 decoder U12 pin 12 Resets the input address register ABO-2 from
U38 pin 9 computer. Results from JCOLD or JINLD

instructing program to set busy status and reset
Input. Byte 2 in GENCL organises status

‘
transfer and reset signals

RESJC Reset JCODD R1/R2 decoder U66 pin 10 Resets JCODD immediately the software
U38 pin 11 detects that JCODD has been set. Occurs after

each JPULS during synchronisation, on
detection of AM byte and after each byte
read or written

RESTF Reset status flip-flop JCODD logic U65 pin 13 Produced by RFSTIO to reset the JCODD
U66 pin 8 bistable

U58 pin 1 Resets JPULS until SYNCR is established and
thereafter each time JCODD is detected.
Setting or resetting the JPULS after SYNCR
has no significance and is ignored by the
software

‘ RWCLR Read/write clear R/W logic U64 pin 1 Occurs when write mode is initiated from a

~ U63 pin 3 JCODD count after the 11th byte following
the header and at the start of the 6 byte syncr.
gap. Also occurs for synch. fault or any read
fault

uez pi|11 ' Resets bistable: in RDATA logic, R clock
U65 pin 1 logic, REGCL line and RDATC logic.
use pin 9 Resets JCODD and SELDT bistables and

JPULS via RE§'l'F

2 BYTE Second byte Instruction decoder U72 pin 14 Decoded when an m.p. instruction code
U33 pin 1 requires data or address information to be

transferred on the internal data and address
busses

U74 pin 1 Inversion to U75 pin 13 input to allow ‘toggle’
or ‘no-change’ of bistable i

U75 pin 12 With output of U75, inhibits the IRENB
signals during 2 byte operation

7 CENB 50"" 900"! Qbl M01‘-lo 1106056? U64 Pin 3 Initiated by software when the JCODD is set
U49 pin 5 by the REGCL which resets the R/W counter

to count in the 2nd byte of the CRC control
byte. The R/W counter is preset to 1001 (9).
After 7 more RDATC pulses the REGCL is
set and sets JCODD which informs the
software that the complete CRC control word
has been clocked into the CRC checker.

Signals - s



Signal Tables

hhorrlolll silll MRI Source Destination/s Effect of signal M _

SEBEN Scratch ped- and E-registers instruction decoder U18 pins 1, 2 Enables the Instruction selection register to
"WU. U33 Pin 3 address the S register, for single bytes only,

' during E to S transfers of disk commands and
initial addressing

SHEEN Scratch pad- and E-registers ' Instruction decoder U28 pin 1 Allows add. and data from E reg. to be clocked
enable ' U77 pin 8 In S. register (SEL bit 4 I 0)

. U8 pin 1 Enables E reg. contents to be pleced on to
intamal data bus for transfer to S reg. 4

U11 pin 1 Enables E reg. (ADDRESS) contents to be
placed on int. add. bus to S reg.

SELB 0 Instruction selection register Instruction selection U44 pin 15 Part of address selection CO - C3 for lump
bit 0 register instructions

U18 pl" 3 U39 pin 1 Part of input selection for output decoder

U38 pin 2 Part of input selection for input decoder

U21 pin 3 Part of address selection for S register
U35 pin 3

SELB 3 Lritstguction selection register Instruction selection U33 pin 14 Part of instruction decoder

t [j’§'§‘;,'n 6 u44 pin 11 as bit 0 (Pin 15)

U27 pin 5 Part of-input selection for output decoder and
U40 pin 9 GENCL logic

U21 pin 6 As bit 0 (Pin 3)
U35 pin 6

SELB 4 Instruction selection register Instruction selection U33 pin 13 As bit 3

bit 4 9 U75 pin 2 Part of input to output decoder and selection
of GENCL logic

U38 pin 3 As bit 0 (pin 2)

U27 pins 9,- 2 Selects either write or read enabling signals
for the S register

SELB 1, 2 Instruction selection register Instruction selection U44 pins 14, 13 As bit O (pin 15)

M“ 1 °"d 2 '°°'“°' use pins 2, 3 As an o (pin 11
U18 pins 4, 5

U21 pins 4, 5 As but 0 (pin 3)
U35 pins 4. 5

SELDT Select data Flead logic U60 pin 13 Set high by REGCL on detection of the AM
U65 pin 5 (110) at the start of the read cycle. Stays high

during the read mode

SEEUT Select data Read logic U67 pin 5 Low when reading. Preset to low when in
U65 pin 6 WMODE to allow WSEL to inhibit alternate

REGCL to CRC generator
ls high before the first REGCL is set by the
AM, therefore with this REGCL, allows the
first AM bit to be clocked into CFIC. This is
the only time U67 is used to clock CHCduring
reed operation

SPRCS Scratch pad register clock Scratch pad logic U21 pin 2 Enables the scratch pad register (Si when
enable U28 pin 11 U35 pin 2 either ree;:i or write are selected. (Chip enable

- signal CE

SPROE Scratch pad register output Scratch pad logic U28 pin 13 Produces the SPRCS signal for the scratch pad
enable U27 pin 8 read operation

U42 pins 1, 19 Enables and inverts the scratch pad outputs on
to the internal data bus .

SPRWE Scratch pad register write Scratch pad logic U21 pin 3 Enables the scratch pad register (S) to write
enable U41 pin 8 U35 pin 3 in data. The SPFICS signal is also required for

complete operation

. SRCLK ‘ Serial register clock 7 Read decoder U41 pin 12 Produces a low pulse for every read pulse after
U57 pin 6 the CLOCK MODE is established. Also

produces low pulse during and for the detection
of the ID MODE. Provides a continuousread
clock pulse for subsequent read logic.

SYNCR Synchronize Mode decoder U57 pin 13 After 16 counts by software of JPULS after
U49 Pin 19 CLOCM is established, and no JREST, the

SYNCR signal on DB7 is clocked by COMCL.
U59 pin 1 The SYNCR signal input into the read
U73 pin 1 decoder U57 modifies the programmed matrix
U43 pin‘ 1‘ 15 to allow the read logic to detect the IDVMOD.

U45 Din 9 The SYNCR signal inputs to the read data
U51 pin 9 and clock register S and gates are enabling
U50 Pin 2 levels which allow the read mode to continue

SYSCL System clock Oscillator All logic Supplies 50ns negative going pulses every
- U70 pin 8 200ns from a Xtal controlled oscillator circuit.

The SYSCL pulses provide the time clock for
the floppy disk logic.

Signals-6
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Signal Tables

Nlmmni Sisml mm Sevres Destination/s Effect of signal

2-3Y5CL 2 X $Y$19"\ ¢|°¢|< °!¢i||l_l°l' U77‘ pin 1 Supplies 5Ons pulses every 100ns, (pulse width
U79 PI" 11 U70 pin 10 - ratio 1 :1) feeding a +2 and gating circuit to

produce the SYSCL time clock pulses

U76 pin 12 Clocks in RDATA from disk and combines
with the SYSCL to produce a standard 200ns
data read pulse. This input circuit ensures that
very short and also very long incoming disk
p lse can be sgnderdised. i.e. pulses
g 200ns and > 200ns are held to 200ns.

TRACK O0 Floppy disk on track 00 Disk interface U56 pin 5 Produces iump instruction JNTRO when disk

($99 JTRCO) JF Di" 9 electronics detects that the head is not on
track 00

WCREN Wfit ¢|°¢|< Fillil’ Blbii Output decoder U48 pin 1 Loads parallel data into write clock register
U39‘Pi" 7 (internal bus DBO-7) from Acc. or memory

(2 byte operation)

WDATA “H” dim‘ Diik i"f9l'f8¢O JF pin 13 Transfers write data and write clock pulses to
U36 pin 9 the disk head

WDREN Wm‘! dam P095510!‘ Bbi Output decoder U47 pin 1 Loads parallel data into write data register
U39 pin 9 (internal bus DBO-7) from Aoc. or memory

(2 byte operation)

WDSEL Write data select Write byte counter U52 pin 12 The l.s.b. from the write byte counter to
U54 Pin 14 U53 pin 3 produce a pulse of 2 x REGCL.

ls inverted to produce WUSET. and when

'
ended with the REGCL causes an alternate
clocking/enabling of clock and data pulses
through U52.

U67 pin 4 Produces CRCE clock pulses every 4us by .

ending with REGCL for loading write data
pulses into the CRCE generator

w|3sE|_ Write data select Write byte counter U52 pin 10 As described for WDSEL and forms a 4us 1 :1

U53 pin 4 pulse width ratio

U47 pin 15 With R'E'GC'[, clocks out serial data and clock
U43 pin 15 bits from the write registers for transfer to

disk

WMODE Write mode Fl/W mode decoder U10 pin 6 Write mode is initiated by software after
U63 pin 11 reading the last byte of 11 in gap 2 of the

' header

U63 pin 4 Enables the R/W counter through the write
mode operation.

U63 pin 2 Produces the Fi/W CLEAR signal to reset
the R/W logic at start of write mode as
determined by software and hardware errors.

U64 pins 4, 5 Presets the Fl/W counter to 6 (0110) at each
load pulse to produce REGCL pulses of

I 200ns at 2us intervals

U54 pin 1 ~ Enables the write byte counter

U66 pin 13 Enables write clock pulses to be gated from
the register to produce CDATA signal

U77 pin 9 Presets the SELDT signal low to allow WDSEL
' and REGCL signals to produce the CFlC clock

pulse

U14 pin 4 Enables main memory transfer to flopp disk
when DMA pulse is granted. Produces Dim

I wM"""Q'D"E Write mode R/W mode decoder U65 pin 4 As WMODE on U77 pin 9

U77 pi" 8 U14 pin 10 Enables floppy disk transfer to main memory
when DMA pulse is granted. Produces MW

U14 pin 12 With GRANT, enables the data output register

WMOD 1 Write mode 1 R/W mode decoer U63 pin 12 Maintains WMODE and WDATA signals during
U49 pin 16 the end of block writing and start of CRC 2

write bytes

U66 pin 2 Enables the gate to write the CRC data bytes
at end of data block

U67 pin 2 Presets CRC generator at the start of the write
data block

U69 pin 2 When WMUD2 is high at the end of the write
data block, a low is placed (from U69 pin 3)
to the CRC check word enable input. The
check word is gated out of CRC via pin 12

wM'*iQD2 Write mode 2 Fl/W mode decoder U52 pin 4 Enables the gate to write the data bits of the
U53 pin 12 check word from the CRC generator at the and

of the write data block

U69 pin 1 Enables CRC output when it goes high at end
of data block

WRTPT Floppy disk write protected Disk interface U56 pin 11 Produces jump instruction JNWPT when

(see JNWPT) JF pin 7 diskette/electronics detects ‘not write protected‘

Signals - 7
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Input/Output Control

The iiiput/output logic operates in 2 modes,

(ii) the controlled transfer mode (l/O mode), and

(h) the direct memory access mode (DMA).

The controlled transfer mode is responsible for

(a) Setting up instructions, i.e. drive, sector etc.,

th) Function commands, i.e. write data etc.,

(cl Status register information, i.e. ready, busy etc.

The direct memory access mode is responsible for

(a) Transferring data blocks from the main
computer memory to the diskette (write mode)

(ti) Transferring data blocks from the diskette to
ihe main computer memory (read mode)

The basic difference between the two modes is that
the main computer program controls the sequence
and timing for the controlled transfers, whereas, in
the DMA mode. all control is between the inputl
output logic and the main memory, with no main
program interference. The main computer is kept
in u waiting mode each time a DMA transfer takes
place.

The input/output control logic responds to the
appropriate interface signals but they alone cannot
organise the llow across the interface. The processor
program provides the enabling and clocking signals
for the input and output registers in response to
jump instruction signals. Tltese signals are JINLD
and JCOLD for controlled transfers and JDATRQ
for DMA transfers.

Simplied input/output functions are shown in
Tables l and 2 with Table 3. scratch pad locations,
included for completeness.

The description of each type of transfer should be

read in conjunction with its waveform. Table Z

should provide the most useful reference of the
three tables.

The diskette storage drive interface signals are
described fully in the Diskette Storage Drive,
Original Equipment Manufacturer‘s Manual.

The input/output instruction and command address
formats are given in the Software section of this
Controller Manual.

Hardware 1/0 - l
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Hardware I/O < 4

Scratch Pad Regiltar Locations

' Location i Contents I

S0 : Drive Address
Data during write operation

S1 : Relative track Address
Direction of heed movement

S2 : Sector Address

S3 : The most significant byte oi the main
memory address

S4 : The least significant byte of the main
memory address

ss 1 Block length
Clock data during write format operation

$6 : This register contains information to let the
software know it the correct header has
been read during a read data tield operation

S7 : Command register

S8 : Device No., step direction, step pulse

S9 Counters to count the number of sync. errors

Bi and retries. Only S9 is employed with read

SA : operation between header and main block.
SA is also employed as a general purpose
register.

SB : Counts missing sectors etc. Also employed
during seek/recalibrate and write format

SC : Contains the block length in stem of I28.
(0-"|Z8,1= 256, 3= 512)

SD : Storage tor counting index-strobes. Also
employed as a general storage register during
write operation

SE : Contains the correct header to be written

SF : Contains the information which is going to
be sent to the status register

Tehle 3 Swatch Pad Location!

9L'0l'I¢fl

7HZI\G.l.
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Instructionsand command‘ FD REGISTER

}° °“"°"° SELECT DISKETTE (1-4) Te °i"<°"=
» _ :-=2‘ »-:¢___»-;-»=,<- -'°'“ STEP PULSES mo. or Electronics
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D! R€CT‘M'BMOR_Y ACCESS TRANSFERS ‘ _- . WRITE MODE (Waveform 5) ‘

R5A°’M°DE ‘w,'“"?"“ 4) ~ -* » -- l The write mode is when data is read from the main computer
The raadmode is when data is read from the diskette and written into the main computer memory. " The DMA request OCCWS Men the pmce$so,. pwwam is mad,’
'A DMA request occurs when data in the data output register is ready to be written to the main memory location, location, already specified by the address nigh and low registe
.~Bll’¢5dY $PB¢57i¢¢-l by the addr! 559*‘ 3"‘, l°W liilllilef bytes. processor each time a data transfer takes place so that a new l
The processor program transfers ‘these high and low 8(5df€$$é8 from the S register via the accumulator and into the byte until the complete block is transferred. The start address
high and low address registers The address bytes are than incremented by the accumulator and sat back into the controlled transfer instructions and stored in the S register un
S register for the next"DMA request. Data read from the diskette is transferred from the read logic, into the Then follows the Same sequence as gnthe mad ‘mom, when D;
Dl’°°9§$°" dacked lm9\5 dam 9'"!-1"‘ T951519!’5 , . “ ' required. The computer acknowledges this-"with the GRANT a

A general clocirirtsttuctlon is than generated in the processor and sets bit 3 on the internal data bus into the data written to the diskette, the WMODE signal is high which enab
request flip-flop, which than generates the low interface signal DR2. A second flip-flop sets jump instruction produces interface signal MIN. and the input register clock, IN
JDATRQ tohtform the processor software that a data request has been made. The read logic can then continue The low Mm Signal places dam from me maid memory roam,

"'l9Y'5\B 9Xl$Tl"9 dtdbftid will be clorefl "Om 319 @111!-PUT l'_B9l5f9l‘r - " on to the interface data bus. The data is then clocked into the
The computer acknowledges DB2 by sending the GRANT2 signal which, la) places the high and low address on the end of the DMA request. This occurs when the interface s
to the address bus. (bl nroduces the lowslshslr ENOSY which nieces the data on to the data bus. and finally, in a time to ensure that reading from the main memory is con
'¢*°**. the-dmrequest lllrrl-‘run. I .1 r ‘ V . ; J" _' . l ~ When the E register is loaded by INRCL, the +5 logic level on
After approximately 25003‘-the botrtputet Bets the DMAPLS signal low, which with the GRANT signal, produces and produces JINLD. The processor software then resets the l

the memory write»interl‘aca_=_signal MW.Thi§ low ‘signal allows the data to be written into the main memory the DMA transfer mu$[ be placed in address location 9 in the
location: . ' ' . ~" V ;_ processor and clocks the data into the S register to completel
The interface signals, GRAll§'¥' and D‘MAF*LS_', are automaticallyresel in a time to ensure that writing to the main
memory incomplete. Whenrthesa signalsare reset. the MW and ENOSY signals areialso l'eset.»The DMA transfer is
thancompletle and a further transler=-=i$,.,_set up for the next data byte read from the diskette.

INSTRUCTIUNS lwavdbrm U ,v V ‘k . COMMANDS (Waveform 2) STATUS TRANSFER (W
Any one of Your diskettes can be selwted by the main computer. Each diskette is Commands to the diskette are given only when Certain ir\$tri_|g- The status byte is transfer
Blid bi! 5537995519 The §l’lV9 |09i€ via the FD rB9l5I8l'~ tions have already been carried out. The only exception to this either an "'ll@Yl'UDl FBQUBS

The main computer program places the instruction on the data bus and the ' condition is the RECAL command which sets the track to zero. 0" Whfl d@"1B"dEd bV ll"!
function code on the addrassybus.-Interface signal low is than set low for appro~ The function code 37 is decoded from me address bus A8O_ 7 the mam computer can 0<

ximatslv aooes Qiving the decoding logic sufficient time to clack the dew and » . " and initiates signals COMOR and the low clock pulse nvnct. '"dsP<*"ds"l Q‘ the l>'<><=s1

address bits into tha'E register." ._(_ '" “y V ' ‘ - * -I Thecommand on the data bus is then clocked into the E register After each instruction or‘
Address bits A80 - 7 (Hex. 3D drivie address) are decoded via a pro-programmed ' " together with address bits ABO - 2 and command signal COMOR. fed by the p1'0¢sS$0r W09
read only mlanorv and a series of sates to produce the low going signal INRCL, Both jump instruction flip-flops, JINLD and JCO 1.0 are set, bus *5 =81 ""1" a"d the Her
since JCULD 35 IOW (H011 8 command) and l0W l5 l0W- ' which inform the processor software that a command has been P"fd"_°95 9 |°W l_REQ6 $59

The input register clocking signal. lNCRL, clocks in the data and address bits to loaded into the E register. The processor then initiates SEBEN This signal remains low u|

' the E register where they are held until the processor transfers the information and transfers the information to the S register for further ¢°"1P"l@f with |ACl<5-
to mg scratch pad (S) rggimerg V processor operations. The JCOLD signal is also fed to the input The main Cmfluier Dlace
A fixed voltage of +5 volts on the input of the E address register is not buffered, of tbs interface decoding logic sate. The_effe_ct of JCOLD some eddies but AB0 - 7 and st

and immediately after lNCFll.., sets the jump instruction fp-flgp _l|N|__|3 (input high IS to inhibit the lnput register clocking signal INRCL. This The signals are decoded tr
loadedl. The processor program acknowledges the. jump selector input JINLD and e"$l-"es Thai 11° Wither _$e"I"9 0' l'9$9i1l"9 Q? JCOLD and Wl"°l‘ l°ad$_1h9 l=°"TB"1$‘
pmguaes the 35353 signal’. which 9,-‘ables {ha dam in the g_ @9151” tube "ans. JINLD could occur untrl after the command has been processed. data bus. Pl’lOl' to the data

ferred into the S register location, as specified by the Eacldress, SELBO - 2. ‘ ' V Th9 F95" @618 WW1 signal; FlE$Dl. '5 Dfduced bv_!he processor the computer dlsablesthe
The draw address (0,. drive when is located in addfess Ojof the S register’ 8 "st program to clear the E register and allow a further instruction or status has prlorlty on mpl
of the instruction and command locations in the scratch pad is given in the S °°""“a“d ‘° ‘eke place-
register location table. ‘ ‘ ' ' ~ ~ ‘ '

When the information is in the scratch pad register the processor program transfers
it to the FD register via the internal data bus and into the diskette control logic. A
reset data input signal, RESDI, is produced by the program to clear the E register
and allow afurther input instruction or command to take place.

ADDRESS HIGH AN-D‘!-UW REGISTERS OUTPUT DATA REGISTER STATUS AND INTERRUPT REGISTERS ’

Addresses the main computer memory during Transfers data to the main §§°o“§“§’§s'f°i“°' is an eh“ "§§§§1“§,i{.',Z‘?,§?f;I§°'
DMA t"""‘f°"‘- . T

¢0ml>uter memory during a Bit 1 = Sector missing Bit 5 = Notwalid comma
' QM!‘ Fm“ '"°°‘°- Bit 2 = cm: error Bit 6 = Deleted record ~

l ~ ' - Bit 3 = No address mark " Bit 7 ,== Operation oomph
Each bit is set to logic 1 by the processor program as an
occurs. When one or more bits are sat, the processor alsl
signal. The interrupt priority is level 8, therefore, being
interrupt may wait for at least Zntshaforo being senrici

Ad When both CBC Error and _No -Address Mark are se't,I.1;lq;
error during the read (or read before write) operation.
When both CRO Error and Sector Missing are sat tharsta
error during data transfer between the main computer a
(DMA operation). ‘

are I/O-6 INPUT / OUTPUT — Description
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The write mode is when data is read from themain computer and writteoion to the diskette. ' -.1 s X3
' The DMA request occurs when the processor program is ready to receive data from the- main computer memory I

Y lwalin. location, already specified by the address high and low register bytes. The addresses are incremented by the Q. A

processor each time a data transfer takes place so that e new location is sent to the computer memory for ¢V€lTY.~ , “
ind into the byte until the complete block is transferred. The start addresses are initially sent to the processor during the - ’
Lk into the controlled transfer instructions and stored in the Sregister until required for the DMA transfer.

~
. l';lj§j§_‘

0 the Then follows the same sequence as in.the read mode when DR2 informs the computer that a DMA request is, ' ‘ .

required. The Compute-' acknowbdges thisfwith the GRANT and DMAPLS interface signals. Since data is to be
to the data written to the diskette. the WMODE signal is high which enables the:"write from main memory" gate. This gate, f

uctron produces interface signal MIN and the input register clock, INCRL.
¢°""""9 The low MlN signal places data from the main memory location, specied by the high and low address registers.’ ’

' on to the interface data bus. The data is then clocked into the E register when the low INRCL signal -is set high at.
ddress on the end of the DMA request. This occurs when the interface signals GRANT and DMAPL.$,»are.automatically
mally, in a time to ensure that reading from the main memory is complete.

When the E register is loaded by INRCL, the +5 logic level on the E address register sets the input loaded flip-flop '3

produces and produces .ll NLD. The processor software then resets the E address register to zero, because input data during ,

nory the DMA transfer must be placed in address location 0 in the S register. The SEBEN pulse is then set low by the '

processor and clocks the data into the S register to complete the DMA transfer. .

J the main
l transfer is

laveform 2) STATUS TRANSFER (Waveform 3) '

e diskette are given only when certam ingtruc. The status byte is transferred to the main computer when .

y been carried out. The only exception to this eilhf B'1'il@YI'UDl P600851 is $915‘! 1'19 l>l'0C8$$0f l3l'09Y3"\ I

RECAL command which sets the track to Z610. or when demanded by the main computer. A demand by *

je 37 is decoded from the address bus A80 _ 7 the main computer can occur at any time and be quite
als COMOR and the low clock pulse mac L. '"d@P@"d¢"l °*‘ ""9 F"°¢@=§°' Pf°9"=m- '

n the data bus is ‘hen ciocked imo the E regigfgf After each instruction or command an interrupt is reques-' i

mess bits A39 . 2 and command Signal CQ|\/|QR_ ted by the processor program. Bit 7 on the internal data
lotion f|ip<flops, JINLD and _1¢Q|_D are set, bus is set high and the general clock mode pulse G_ENCl_ .

E process“ sortware that a command has been produces a low l4REQ6 signal from the interrupt flip-flop. 5

5 registen The processor then inmaws SEBEN This signal remains low until acknowledged by the main
i information to the S register for further °°'"P"*e' Wm‘ |ACK5-
iQn5_ The JCQLD gignal is 3|§Q red to me input The main computer places the function code 37 on the THE EXTERNAL lEl REGWTER f ‘ 1 . _

Llecoding logic gate. The effect of JCOLD going address bus ABO - 7 and sets interface signal lQlN l°W- , ~'I'he,E.register_.is formed using 3 separatelregisters.
the input register clocking signal INRCL. This The signals are decoded to produce the IOW $591181 QSTEN - _ The data register (U8) clocks in datafrom the
urther setting or resetting of JCOLD and Whih F0855 The CQMBFWQ Of Tb? 5131115 7995"?’ 9" 1° Th? ., »,..bus,wl1i;ch held untikenabled on to th
:ur until after the command has been processed. data bus. Prior to the data beingvclocked from the register, ‘ ‘ "raging: da‘ip"b'u;_ The address register (U2) is 3
iput signal, RESDI, is produced by the processor the computer d_isables_the data "bus to ensure that the ’ . - ‘D’ type register which clocks in the address nda
the E register and allow a further instruction or status has priority on input to the computer. ‘ is than immediately available at the register output.

le p ace. ' However. the address is prevented from being
enabled on to the internal address bus by the
Sstate buffer register (U11). This buffer register
transfers theaddress bits when the data register is
enabled by SEBEN. ' »

The existence or the buffer register (U11) allows
- the COMOR andrinput loaded (1t5V} signals to be J r .

, Y-3‘ clocked directly -to the iump instruction flip»flops
'A REGISTER STATUS mo mrsnnuwr REGISTERS‘ v_ i A i ' ,, .v *° '"*;°"“ *§P’°¢:“g"°T“"“'° ma‘ We hai " V;

The status register is an 8-bit store containing’-the following information: ' been O . 1-"-to t e . regmer‘ ' . "l° "W "131" an 0 = Busy an 4 = Drive not ready
'°'Y d"""9 3 Bit 1 = Sector missing Bit 5 _= Nonjvalid command
W an 2 = cnc error Bit 6 = Deleted record A ~

Bit 3 = No address mark Bit 7.? Operation completed,
Each bit is set to logic 1 by the processor program as and 'when'theerror or function“
occurs. when one or more bits are set, the processor also sets the interrupt request
signal. The interrupt priority is level 6, therefore, being a"low.priority-eating, ithe
interrupt may wait for at least Zomshefore being serviced. ' '

- When both CBC Error and. No Address Markers zenith: status i

error during the read (or read before write) operation. T. _ 1 ’

Wnen both CRC Error and Sector Missing are set the-.st§tus‘§s:definedas'a timing '

error during data transfer between the main computer and the diskette controller
. ‘DMA °P°"=?_“°"lr . 1» 1,. . . I1:-. .-..= >.é.;é<i;;c-. .:..<-;-.52: =.i- \P\

. . ,. . . . . . -;_ . _.: V, 1 . ..-;:=\2.:;:;..:§;:- . sh <9 :..,.:.».;-.;.;=.--~h . ..
" <' ~ >.t;.m>\z-',.;v.,. eUs.»-.<.. >.'»v r<- -- »

INPUT / OUTPUT - Description
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HARDWARE
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RlldM0dI

The diskette is set to the read mode after a sequence The header format in the following diagram shows
of instnictions and commands have been carried out the read rnode sequence as it occurs on the track.
between the oontroller and the main computer. The
sequence selects the drive, sets the recording head The signals shown on the read mode block diagram
to the correct track, infonns the program which are [huge which are amociated with the main
part of the track is to be read and where the inf0r- fungtigns and sequenees and can be easily identied
mation is to be stored in the main computer. in the text and on the logic diagram.

Raw data is read from the diskette when the head The blgdr layout conforrns approximately to the
is l0aded and le Write Gte (1 1 - 1 1) is ll 3 hil position of the logic gates and registers on the logic
level. The program then enters the read synchroni- di3g‘|’m_
sing mode and all subsequent actions are mainly
software controlled.

The read sequence is described briey in the
following ow schematic and can also be identied
by referring to the block descriptions of the logic
diagrams

an-a-mu to mm duck ma In OlnlursbandncollKW iii eornnpulnovddtti he M H muwkmasnaawx"°"‘ "“‘ I aynchronllu J;'L"{;;' Q, Q‘ who pm-m (Sevan“"“'5 vdltnvlumclock "°‘ wmrotladeounlor

s-mm lDMnd0(Hondar) Ihlbdo(Dm) ‘bum
docks Ditlctl lddrdl marker in DIIIIIU address

Sit dltl IMO CHE

and am identication mm. (Software rnwlrov mien denes Timing error mm
uu check: collect hledu nmnmi was at am mock "mm H clock Dllm

fall: aim |o um-

liflvlri count: am M
block)

TIIII'I ll Ind clock MIA Oomrmnd tn
bynl to uecumulnor Trlndcr nun lwm to tnmfer dun to mainam amour imv ma (Sottvnrcmorv

wpnhe-<1)

mg

iii

ORB Ihl ll 00¢ M
t: Neck. ll Qrrnr is
Qtachd. (70 nlin
amvpum la lntonned

SOYIIQII
Quick: I01
nnveomnund

HEAD SEQUENCE SCHEMATIC

Hardware Read-l



Typical Sector Track Formlt
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Standard Read

Pulses of 200 ns
Run Data from
Diskette J1I5

C READ DATA C‘-°°M
TIMING

RDATA "moo

SYNCR

SRI

READ MODE Cl
DECODER

I
CLO

2. SYSCL SYSCL I
11- ‘ Fir“ Om PM»

DISCL Q . “ ‘

'\ Qff; ZQESTAL °s° SYSCL
SYSTEM CLOCK =11-1&1-‘-T. - ; " 5°-1=P~'=e<>f

EXCLK >_ ff 200 ns Period

Distributed —

FIRST DATA CLOCK MOE
PULSE FF COUNTER

Q throughout
Control Logic

IDENTIFICATION
Cl-OCM (:0) MODE

COUNTER/DECODER

I

I

ID MOD FF |Dn

I’

Shift

TIMING snaon
DETECTION “ERR

SERIAL-PARALLEL Bit 7 (1)
CLOCK anL CLOCK “E°'“E"* ID "°°"“S

READ CLOCK
REGISTER

SRLCK

L cu<a"r
8 Bits

Q—t

SR MARKER
LCK FF DECODER

(R

SELDT
Clock

READ DATA
CLOCKING AND

SERIAL-PARALLELf DATA Sm“ DATA arr
DATAB FF REGISTER

READ DATA
REGISTER

8 Bits

READ/WRITE CLEAR 8

RDATC

Bit 7 DATOP. ’

0 lntemal Data Bus

lDBO—7

READ MODE
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SRLCK ~ A . .» ’ H To oamm
'—~- W ~ --V ~~~W"""" IDBO-7 , FUN¢1'|QN. ‘ DATE" - 1 11'” ’

CLKBT SYNCHRONISATION MODE D Owe J I
DETECTORS ~ LATCH

DATAB Q JPULS “ "’ ' ~

Write Gate
Internal Data Bus

CLOKE WMODE Signals

Common to READ

and wnma modes
CLOCK MODE

;:'2'ATA “V F1} SELDT Z READ m°d¢ELECTREGCL ANQ

wnm: mode
BCOUNT "

DETECT JCODD
FF'= F1? .

WR{TE
an-E accum-

qgguprrgg
,. .

REGCL ‘ "

WDSEL
> JTERR 5

1st Load Pulse ‘ V. ’ WDSEL ‘ ‘ a f- Write Data to
R/W REGCL wR|T£' ’ Diskette J1/13

' COUNTER i REGSTEH O > u GATE ).__
: vc|_oc|<

E35}? DELAYS I WCLKB CLOCKWG WDATA

‘ r I ' Data Y J

3_SS
D Wm‘;-E Data and CRC

=R DATA
‘ER Load GATE

(ReadClock Pulses) V READ/wmT'Ev
~» cnc

ELDT » COUNTER V Carry Out
(Enable
Write Pulses) - ’

CRC
GEN EHATOR

V AND
EAR = DAT” CHECKER JCRCE

8 Bits *

WMODE Read Error when Low

°" PAR Al.1'Ek-»S;éR§£:L = ‘"°5E'-
Serial Input 1 WRITE DQTA .

RDA-rc for Sync. Gaps REGISTER ~

t ; , .

' CRC
REGCL CLOCKING .

A
8Bits 1 D ND D»

seuar N '*=NA3L'.N§.. “

5v 9 .1’ if
+ v._-?@“‘/}é>LE»Lé‘$E3%Ak="_.--""“ wcu<s

Serial Input forSync. v‘;§-W3)‘, (;1,9(:§;f RDA-|-C
Bu, sap: and Data a|<>¢|< \

EAD MODE — Block Diagram Hardware Read. 3
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IDENTIFICATION MODE (Waveform 5)
There are two identification modes which occur during a read mode, firstly, the header address marker in the
ID field and secondly, the data definition address marker preceding the data block. An index address marker also produces an

ID Mode but is ignored by software. The address markers producing an ID Mode are shown and defined in the waveform di_agr_am.

The bit pattern of an address marker is arranged so that the ID Mode signal from the ID flip-flop will go high when the first
information clock pulse is missing and be reset on the next clock pulse. In the waveform diagram it is shown that the clock
mode and synchronisation are both established. The ID Mode cannot occur during non-synchronisation because the flip-flop
is inhibited by the low SYNCR signal.
At the start of every clock mode pulse, the ID counter is clocked by the SYSCL and normally reaches a count of about 8 before

being reset by the information clock pulse. This resetting action can be verified by the read mode decoder function table, where

it can be seen that code 14 will reset the counter. If, however, the information clock pulse is missing, then the counter will
COUITII t0 ten.
The binary code of ten (1010) is decoded by U60 and sets the ID Mode bistable U73. The bistable will remain set until reset by

the next clock pulse, (function table code 05).
At the same time that an ID Mode (address maker) is being detected by the ID counter, the bit pattern is also being read into

the serial to parallel read circuit. This sequence is described later and shows that the complete pattern must be read before the

address marker can be identified fully.

TIMING ERROR (Waveform 6)
A timing error occurs when two or more consecutive information pulses are missing, the first one being a missing clock pulse.

The effect of a missing clock pulse is to establish the ID Mode signal. However, because the next pulse is missing, the ID counter .

will carry on counting until the carry out pulse from the counter sets the timing error detection fl ip-flop.
The ID counter reset signal is a result of code 14 on the function table, but since the pulse is missing the reset signal stays high.

This allows the count to continue and also enables the timing error flip-flop to be set by the carry out signal.

The timing error gate is now enabled by a high from the flip-flop and a high fromthecounter which sets the timing error latch

and produces the timing error jump signal.
/*' When a timing error occurs before the data block transfer has started, the software detects the jump instruction and resets the

/"'/

/
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whole read logic.,A new read mode is then re-synchronised and starts to re-read the format. The first time the software tests

for a timing error is after the ID Mode has been set.

The signals responsible for resetting the read logic are DATEN and SYNCR, since without these, the read counters and flip-flops

cannot function.
The clock mode circuit is not reset after a timing error, nor is the oscillator circuit, since both of these are required for immed-

iate re-synchronisation. Only when the system is cleared by the CLEAR pulse are these circuits reset.

When the data block is being transferred, the software is checking at every byte for a timing error. If an error occurs, the soft-

ware will stop transferring data and reset the read logic with signals DATEN, SYNCR and RCMDIS. The software will then give

the correct status pattern (timing error) and wait for a new instruction.

CLOCK BIT PULSE (CLKBT) (Waveform 7)
For every information clock bit, a clock bit pulse is generated from the function decoder. The only exception is when reading the address

marker when the clock bit will not occur when the ID Mode signal is high. (Function code 94).
During normal data transfer, the clock bit signal is fed to the clock and data flip-flops preceding the serial-to-parallel clock and data

registersrespectively. The CLKBT signal is used to clock in clock bits and reset the data flip flop. During the ID Mode, the CLKBT pulse

is used to load zero's into the clock bit register.
The clock flip-flop is used to load the clock register but also as an extension to the register to provide the ‘9th' clock bit at the start of

the first valid data byte after synchronisation.
To ensure that a complete data byte is clocked into the serial/parallel register it is necessary for the serial clock input pulse to be one

system clock time ahead of the first data bit, that is, it takes 9 serial clock pulses to load the first 8 bits of data. This occurs at the start

of reading data, thereafter the last data bit of each byte is clocked into the register by the first clock pulse in the following information

byte.
By referring to the waveform diagram it can be seen that it is necessary to use the first clock pulse in the following byte of information

in order to fill the register completely.
On the waveform diagram, the first CLKBT signal is shown to set a logic 1 into the clock register, because the output of the clock

flip-flop is high and cannot change with a low CLKBT signal on both inputs, (Texas function table). At this point, the input to the

data serial register is low and is therefore clocked into the register.

CRC GENERATOR/CHECKER (Waveform 9)
The Cyclic Redundancy Check (CRC) Generator/Checker is a programmable device which operates on serial data streams and provides a

means of detecting transmission errors. To check an incoming message (reading) for errors, both the data and check buts are entered

serially via the D input. The read data signal is DATOP and is fed from the m.s.b. of the serial/parallel data bit register. The CRC checker

is not in the data path, but only monitors the data read from the diskette.
The CRC is preset before each check is made, this is during the synchronisation mode when DATEN is being pulsed and WMOD1 remains

low. Also during reading, the check word enable input (CWE) is high, since both WMOD1 and WMOD2 signals are low.

The data byte which forms part of the address marker is the first byte of data to be entered into the CRC. Data cannot be entered

before the address marker is detected because the REGCL and RDATC signals have not been produced. Both these signals are required

for clocking in data to the CRC. E

-

The m.s.b. of the AM data byte is clocked into the CRC when the first REGCL is produced. This first clock pulse to the CRC is

generated from the WRITE CRC CLOCK GATE and (1st BIT READ GATE). The SELDT signal on U67 pin 5 is still high, and with

REGCL, providesaclock pulse from the CRC CLOCK GATE. The data on the D input of the CRC is clocked in on the negative going

edge of the CRC clock pulse.
Referring to the waveform diagram, the SE LDT signal on U67 pin 5 goes low immediately after the 1st REGCL and thereafter inhibits

CRC clocking via the write clock gate. It is from this point onward that RDATC is produced and is used to clock all subsequent bits of

data into the CRC via the read CRC clock flip-flop and CRC clock gate.
When the last bit of the second CRC byte is clocked into the checker, the JCODD signal, produced to indicate the end of the byte, is

detected (counted) by software and instructsthe program to test for a CRC error. This error signal is jump instruction JCRCE which if
low indicates no error and if high indicates an error. The error signal (JCRCE) is normally high during the read function, but at the point
when tested, it must go low in the JCODD time to indicate that no error has occurred. The JCRCE signal is reset to high at the start of
each new read function or write function. -

When the JCRCE signal remains high at the test time, the software program inserts a logic 1 into bit 2 of the status register and sets the

Interrupt Request flip-flop. The main computer checks the status register at each input/output instruction and also as instructed by the

main program. On detection of an error, the processor program resets the whole read logic and the main computer program may either

accept the information and label'it as suspect or reject it and repeat the read function. The interrupt request signal is acknowledged and

status read according to the current priorities of the main computer program.
To ensure that the correct number of bytes (and bits) are entered into the CRC before an error check is made, the JCODD signal is

counted by software and the signal 7CENB is set by program at the correct time. The 7CENB signal is described in the read/write

counter and also shown in the CRC checking waveform diagram.

Hardware Read - 5
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Waveform 1 Reed Data Timing and Standardisation of data pulses

Date frorn diskette drive logic is RDATA‘Iii Lil
250",‘ '1 5°": ‘ 2 or 4p,s I

The RDATAminimum pulse width is 150 ns therefore a faster
clock pulse 2SYSCL with a period of 100ns is required.

SYSCL

100ns100nsESYSCLllllllllllllllllll
l_l l_l l_l l_l

"DATA

u"/4 pin s—-iril
U62 pin 9i-' 

U69 pm 11 Liri--i
U76 pin 10-'-dim

U76 pin 9 j
u75 pin a I-1-ii—

§FA?7\- DATA Pulse or Clock

U62 pi" 19 The raw data pulse which may be less than 200ns due to
variation between different drives. Therefore the RDATA
pulse is stretched to e 200ns standard pulse width.

2-SYSCL

us2 pin 1i--ill
lllllllllllll

SYSCL l__l l_l l_l l___l l_.J
“DATA

u74 pin 6 i__|
li_____

U69 pin 11

U76 pin 10 i-—i——?—]
U76 Din 9ii“? l__i_.|"'_—-'_

|____lii__._|'__'l—'ii
1'--|——1U75 pin 8

DATA Pulse or Clock
U62 pin 19

When RDATA is a long pulse much greater than
200ns, the clock circuit will still hold it to 200ns.
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Waveform 3 Generation of Clock Mode (CLOCMl

iiwnnc of u11 (CLOCM) before synchronisation

I1 2ps

U62pin19' l I

u12 pin e _J

8”“ "u"u-u"u"u- J7J_‘L{'1.l_Ll' .r"u-u|r"u-u-

__-11.

___]

CLOKE

SYNCR

‘ IDMOD
| I

CLOCM

1 2 ‘ 1o11|1 2 9'1-u11<>mAI-ll|l||l|ll|ll|lllll|lIll
' |U71wsB I-1
| 1 |U71w1c 

U71omD . r"i1l________|—|__i_
“*""""‘P 1__| :__1 |_|

'08‘! Pl-"$9. 68118509 To show that CLOCM cannot be generated when there are less
U71 to be reset than 15 binary counts on U71. A load signal U71 pin 9 is
to 1 produced by the U57 decoder for every data/clock pulse being

read.

Counting of U71 lCLOCM) before synchronisation

|- -4
ue2 pin'19 |_} l—1 -

U72 pin 6 A |

SYSCL _I_‘ll7l l"'LI"‘lJ"ll" J"U U U .I_LI_U_L
CLOKE : I [—

SYNCR

mmoo 1

CLOCM r L——

._-._-_____._.1-—

-0

i

-

_-.

1-

__A-_

1

-.1

-.

-—»

-\

U1

U71 out A

W, 0,, B ____riL__1%_r-*—1_1 1_
U71 out C Li
U71 out D

Load
U71 pin9 Q - QPi 15 X 200ns = 3.0“; —i—-——>|

Counter U71 is used to inform the software if the
time between 2 pulses is more or less then 2p:
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Waveform 4 Establishing Synchronisation
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RDATA —

OE
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OE

OE

OE

C

OE

Wm Gan

0|:

U

1:

U

1:

U

c

U

or:

U

1:O

Address Marker

E

L] L_l

E

E

E

E

E

Synchronisation : Checking for an area where there are 16 pulses The Sync. gap is where date is O0 and clocks FF.lf data is O0 but not in the

with 4us period, these pulses must be clock sync. gap, the system will synchronise, but if not followed by an address

pulses contained in the sync. gap. marker will immediately re - sync. The worst case that may happen is when

detecting an address marker with three clock pulses missing (but not more).

+<———4»=—>1
c 0 cl c| c c c

U62 pin 19 Fl l-l l—l l—l l.-L _________ 
l_""l l L____2 CLOCM

RESTF
Ll U U U

_ 
my‘ high °"°° stays high until reset for

DATEN l_l l_.l F} ctocm is established 1 Du,“ by RESJC but

has no effect on software

JPU LS Fl Fl ll‘) Fl H ___.___ Fl I

l_l W U —____'- JREST

SYNCR

IDMOD

_____ ______l.- < =;>}@;:=1%
____ _._ii.‘

r inhibited by CLOCM
u57 pin 1 Fl H l_l J ____I 
Data reading after Synchronisation.

U62 pin 19 [E] I2] lsl lsl l% l-C1 l2l lsl

CLOCM l__l l l l l l l l
SYNCR-ill
IDMOD

Shows that e pattern is established between ' I The data pulses do not reset the CLOCM counter U71 because

clock pulses and CLOCM.

After synchr0nisation,the logic is waiting
for an Address Marker, which can be
one of the following:

Data — FE FB or F8 FC

header deta block index
marker IDMOD _i___.I'__'__%i_

the ID mode is low. This can be checked from the U57 decoder
matrix sheet.

DATA Clock CDCDCDCDCDCDCDCD

333$

3992

_-_..-.-

....-_t..-

_...>_._-

_-_s_._

OQOO

_._...._.

-‘COO

_._._.._.

OOOO

_-.s..-.s

..._-_...-

..-9Q.-

.s_._-_s

OO-‘—'

_._.d.s

OO-‘O

Clocks Z C7 C7 C7 D7

IDMOD , lil F—"l

The clock pattern ceuses the IDMOD to differ.
Again determined by the U57 decoder matrix

9L'Ol'9Z9l
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Waveform 5 Detecting ID Mode after Synohronisation

IDMODE detection AFTER synchronisation The ID mode is set when the U59 counter counts to 1010 (10),
detected by U60, and is reset on the next clock pulse. If theSYSCL CLOCKMODE vm 0 then the next data bit would not reset.
the ID MOD.|<—i us?—>|

U62 pin 19 nc I-‘D C '_‘D r-‘C

<=L°<="' |y/ code 05 ,
- V ~@,,;;-,;_ ;;». by IDRES

SYNCR

U590utA—L|—-I |_] H n non [1
1U59°u‘B_J I-"1 I I_‘l Fl

U59outCil rel Of?’
1

U59 out D ' 
RESCN

LlU\bv code14 L-l‘\hv=0de94
U6O pin 6

IDHES U
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I005
IDRES

JTERR (timing error)5y3¢L Occurs when 2 or more pulses are missing

c 0 c/ \ 0 c
Fl FlU62 pin 19 [-1

Waveform 6 Timing Error

CLOCM Z-—| I |

IDMOD ‘ Li
SYNCR

*_:=»: -V

O \ Controller logicU59 M A  UU mm by ,°f,,,,,,,,
using DATEN1

U59 out B | I i I | I | I | and SYNCR

U59 out C I I 0 r
1

use out 0 {I
R ESCN

U60 pin 6 ‘ ' ' I

IDRES

U59 pin 15

U‘\code 14

Carry out from counter

10 Timing error detection flip-op [ii
U69 pin 11

U69 pin 8

JTERR
U62 Din 5

Timing error gate

1i

Signal and latch circuit
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sum" F Start of first valid data after svncn

c 0
us: Fl Fl

cuocm

Fl

Waveform 7 Detecting Address Marker
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END
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D C D C D C
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$YNCRy,(¢'._.::,~. Y. .. V

RESCN
l_l Ll. l_l l_l

‘DMOD F1 ‘ ,1" "r Q Reset by IDRES, Function code O5)

SR LCK

U41 pin 11

U43 pin1Q Data flip-flop

CLKBT

LJ

l l l l—l F“! I7 I-7 l

Ll Ll Ll l_l Ll-

Ll Ll Ll Ll Ll Ll Ll
result of SYSCL and SRLCK

U U U U U U U U U

Ll L.l
(See Function code 94) /I U U U U

DATAB |-1 [-1 The IDMOD inhibits the data bits |"] ['1

l l l l I

U“ Pi" 7 1 Clock flip-flop |
Register full

Serial  ii—
Clock .1 ¥Clock »

Register
U45

Serial
Data 4
Register

1 'U5

lsb "

msb \
r

lsb

____l
on 9th CLKBT

__J

 _i_'_i l

__________J  i

_|___

_____Zl
‘i-——— b

J m‘ 1}

\ \
lsb O

“F”“T

\ \
lsb ‘F

l

> Data

]___
msb\ ~

ID pattern:

.12}-~1OO011
5,:}'111111O

T‘

msb i

clock C7

data FE



Waveform B Date clocking after AM

AM
Byte 1 ‘ Byte 2 _|

c c o c c 0 ‘. C D C C D C D C D On Fl Fl Fl n Fl Fl n n l"l n n n n F1 Fl

I SRCLK u
ll ll ll ll ll _ ll ll ll ll

IDMOD ID MOD is low because the ID MOD has already been detected

svncn High

°‘°°“—| |—| l—l l—l an 1| ll ll ll 1|
U,4,,,,,4 n n n n n n n n n n

wzlpi-12 n n n n n n n n n nSerial cloclg flip-flop

U60 pin 8 H n effect of 3 missing clocks in AM n H |'| n n

H When the 0 arrives at bit 5 in the clock register a 0 is set on U61 pin 9

U61 pin 4 U
1st counter load pulse which also produces the 1st REGCL pulse. U

DATEN
Remains high because CLOCM and SYNCR are established. A 15 8

us4 out A °  _
U640“, B 0 |'—'—%_i_____r-—"-i|__

Binary 8

us4 out c ° l |—
1

us-t out oi-—-—J
fo dlay

U62 pin15 r 6 n [L-
1st REGCL B" 7

U62 pin 16 — produced in l'l
READ MODE \

REGCL A
Clocks the first bit of the AM into CRC, after this point, U

55 l-DT JCODD allows RDATC to take over clocking DATOP into cnc.
on U67 I

pin 5

sister?-i——|
JCODD F] Fl
RESJC U By Software U

RWC LR

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 "Kb Of MK! bvto
RDATC li ll l'l ll H ll l'l B

\dmks in second bit
of AM data

us-t pin 15 l_l
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cocococ

____l*l_.__.l_'L___l_L___l'_l__

_____l1_____ll____lL____IL__

.___IL__€_____l'l_i.lL_ ;
ll'l U61 pin 9

IL pulse. L-I

15 8

i__l___'L._____|—'__I.__
_____iZ._|i_____—_'l__

_

i_Zs 
______________________l'l_

|fter this point, "

ng DATOP into CRC.  _T;
3 Bit 2 Bit 1 Bit 0 msb of next bvte

_____i_.____________J"l_

Data Clocking:

The system is waiting
for an AM (clock is
111 XXXXX)

'

then U64 is loaded to
8, REGCL goes true,
which again sets SELDT ‘

true, and JCODD true.
REGCL also-transfers
the data and clock
pattern to their registers.

The U64 counter is clocked
up one bit at a time each
time a clock pulse arrives. ‘

When the counter is at ‘

15, no pulse appears on
the output, R, because

‘T’ is low. A high onFl
occurs on the next clock
which sets JCODD, clocks
data and clock pattern to
register and loads the
counter to 8.

Each time JCODD is

set, the software detects
it, resets the signal with
RESJC and reads data
and clock pulses into Acc.
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U61 pin 4

REGCL

SE LDT

CRC Checking READ

O

 
‘ L-|

__i__.___

I er

~ Waveform 9 End of Read, CRC check

Second CRC byte

C i’ C D ¢ c 1: c 0 c I) c

8 bits
data left in
U51'ii 

RDA.‘-C This pulse clock:
Seven more clocl

U62 pin 2 to clock out the

cncCP __

7CENB

_..»f_;1_

time set by software

JCODD-——-———-————-J-L---------- _ _ _ _ _ _ _ _ __._ _________________F1_________

CRCE
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m 9 End of Read, CBC check

CFlC byte

7 8
C D C D C D C D C D C

8 bits
data left in
U51

This pulse clocks bit 8 into CRC.
Seven more clock pulses arerequired
to clock out the data left in U51./ 1 6 1

bit of unwanted data.

time set by software / '

___.il"l__________ _ _ _ _ __

lf 7CENB did not occur, the JCODD signal
would be one clock pulse late . Therefore,
the CFlCwould give an error due to an extra

*"‘_"""—""“_""""—"“'_ “ _ — _

When JCODD is detected, the
software checks for JCRCE error.

When Low = no error
High = error
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HARDWARE

Write Mode

The diskette is set to the write mode after a The write sequence-is described briey in the
sequence of instructions and commands have following schematic and can also be identied by
been carried out between the controller and referring to the block descriptions of the logic
the main computer. diagrams. The header format diagram also shows

the write mode sequence as it occurs on the track.
A seek track command is given by the main
computer to move the head to the correct track, The signals shown on the write mode block diagram
followed by a write command. The internal are those which are associated with the main
processor then starts the write operation by reading functins and Seqllemes and can be easily identied
headers until the correct one is detected. The in the text and on the logic diagram-
software then counts the first l l bytes in the
following gap and starts writing, The block layout conforms approximately to the

position of the logic gates and registers on the logic
The processor program sets the Write Gate (J 1 - l 1) diagram-
to a low level and this signal remains low for the
duration of the write mode.

Main computer program Processor program Processor program WMODE Processor
initiates Write commend reads the correct initiates Write mode produces the
and associated address header pattern 11 bytes after the REGCL and byte
instructions correct header count signals

WMOD2
Write Synch. gar;
6 bytes. Clocks

Data 00 wmom and wmouz ‘°
First byte is loaded Address marker written -

by software Remaining by software pr°”“°' via mpud
5 bytes are produced by Output '09“:
write clock and data
register automatically

WMOD1 ind WMOD2
P"°°°”°" p"°9'a'“ Data written onto WMOD1
t"a"5f°"5 data f"°'“ diskette via J1/13. CR6
il E *° 5 '°9‘=‘°' After A. M. the clock '2'?‘
ii) S to Accumulator pub“ are added by 399°" 9

iii) Am" t° data hardware. Start CRC 33%“
'e9'5t°'s generator pattern.

WMOD2 .
- End of WriteWrite 1st byte Mod

of next sector °' Software cheeks
98P6eData bit: Ssgkeifgfap gar ‘pew comgiaznad.
to same as is ette set
in 11 byte syzic. wlgygaeg‘ to read mode
gap at start o
Write Mode 9°“ '°w

WRITE SEQUENCE SCHEMATIC

Hardware Write - 1



Typical Sector Track Format

A
( Y

\

Wm AM up Field CRC Sync Sync AM Data cnc
G89 ID Gm Gap Data Block

WRITE (WMODE)
_____->

HEAD before WRITE WMOD2

A A
f -

\‘/ \

End of Sync Gap Address ID Field CRC Sync gap F‘ Sync gap

' Sector 6 bytes Marker 4 bytes:- Control 11 bytes 6 bytes

27 ¢|°¢|< |=|= 1 byte Track No. 2 bytes Clock FF Clock FF

bytes Data 00 Clock C7 glgad No. Data Data O0

Data FE tor No. either O0 ——i-

> Block iength' ‘ or FF

t Jk 1
Y Y

Synchronisation and Used by software to '

identification field determine the start

(described in Read Mode) of Write Mode after
correct sector
identification

—-—H

, WMOD1
WMOD2 WMOD1 WMOD2

A A t Af \f \ I \

Address Data Block CRC Write 1st Sync Gap

Marker 128 bytes 2 bytes byte of next 6 bytes

Pl’9¢Bd"\9 Clock FF sector Clock FF

dla b|OCk -—i> Data Q0

"— 1 bi/19 27 bytes

C|°¢k C7 Clock FF
Data F8 D813 QQ

OI’ F8 or FF

TRACK FORMAT ‘
Hardware Write - 2

9L‘Ol'9Z7l

VlllACLI.

\

'\
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Raw Data from

Standard Read

Pulses of 200 ns

SR LCK
Diskette J1/5

READ DATA

RDATA

',.<--_ , ' . _,;;;x;:~>~ V. >I
o|sc|_ Q

CRYSTAL osc

CLOCM

IDMOD

SYNCR

READ MODE
TIMING DECODER

2. SYSCL SYSCL

First Data Pulse

I

CLKBT

DATAB

CLOKE

I’ AND sYsc|_ FIRST DATA CLOCK MODESYSTEM CLOCK -. PULSE FF counrrsn

< V _

50 ns Pulse of
200 ns Period

Distributed '

---ii

. throughout
Control Logic

IDENTIFICATION
Cl-0¢M um MODE

COUNTER/DECODER

ID MOD FF

F

TIMING ERROR
DETECTION “ERR

Sh‘'" SERIAL—PARALLEL Bi‘ 7 (1)
c|_oc|< an

ADDRESSL ¢w<=»< "ENE" lgsn|_c|< FF

READ CLOCK

MARKER
DECODER

IDMOD

1st LO3(

4' (Read Clock I

SRLCK
SELDTREGISTER mock (Enab5 Write

CLKBT
8 Bits

Q-t READ DATA

SERIAL—PARALLEL

CLOCKING AND
READ/WRITE CLEAR

5 DATA shift DATA BIT RDATC
DATAB FF REGISTER

I

READ DATA
REGISTER

B": 1 DATOP
' >

Serial I

3 Bit; 0 Internal Data Bus Gap‘ 9

|DBO—7

WRITE MODE — Blot



Q JREST CM awn. awn
sn |.c|< To Diskette

noso-1 - |:[_|NCTlON:_.If£s DATEN .

CLKBT SYNCHRONISATION
= MODE Dnve Mm

DETECTORS .1; LATCH
DATAB Q JPULS

Write Gate
Internal Data Bus » A l

CLOKE WMODE Signals

°°“"'TE“ CLOCM DATE" '1‘ l Y

DATA ' ss tor READ "101"
- SELECT r

REGCL Y"§€"§é.A~o

WRlTEmode
BCOUNT A : i_j___§_§;;::_'1Iv=,;;§

xi; DETECT f coop
"_:1&;??’~»FF'= J+0 'DMog ill A

Y
.1 WRWE
3y1'E ecouwr

A ._¢°UP~"'ER ., '

F REGCL ‘ -

Common to READ

and wnmz modesCLOCK MODE . .. ’

h wosst
> JTERR

1st Load Pulse l I S WDSEL Write Data to
Fl/W ‘ REGCL Wm-|'E l . Diskette J1/13COUNTER REGISTER

_ 0 > > GATE )___I CLOCK
SI LOAD DELAYS WCLKB c:.oc|<xr»1<s__;;: WDATA

GATE I ,
.

' ' Data

E85 WRITE Data and CRC
R -DATA

>5“ Load GATE

(Read Clock Pulses) , READ/WRH-E _‘ CRC

MDT COUNTER _ carry out
(Enable
Write Pulses)

CRC
GENERATOR

» AND
EAR D/‘TOP

A CHECKER JCRCE" a Bits
- A

WMQDE Read Error when Low

W V-¢5§EALiée=sERlAL WDSEL
Serial Input WRITE Dl§'fA " ‘

k RDATC for $yn¢_ Ggg I
I . .

I , ‘ CRC
REGCL c|.oc|<me .

39"‘ él'\\lEBLlNG ::':;v“'
SELDT . ’

+5 ‘ ._.rARA.a.LE.1».-~s Er_.mu.. 1 WCLKB
Serial Input for Sync. Q.g5c|¢ ~ ‘ RDA-|-C

Bus Gaps and Data Block E‘? A

VRITE MODE - Block Diagram Hm-dware W1-ite_3



WRITING 6 BYTE SYNCHRONISATI ON GAP (Waveform 1)

At the end of the read before write synchronising gap, the software loads the write data register with all
' logic 0's and the write clock register with all logic 1's.'This information is sent from the processor accumulator ‘

and loaded by the low going register enabling signals WDREN and WCREN. This software action occurs for
the 1st byte only, after which, the registers are hardware loaded from fixed logic voltage levels.
On the 1st REGCL, the most significant clock bit in the write clock register is written to the diskette. The
sequence of clock and data bits being separated and clocked to the diskette is described in the write gate
clocking logic.
As each bit is shifted from the register, the fixed logic level, either 0V or +5V, serially loads a new bit into
the register.
The CFlC generator pattern is not started until after this 6 bytegap is written, since the WMOD1 signal, being
low, holds the CRC preset input low.

WRITING ADDRESS MARKER (Waveform 3)
I

The software in the processor program detects the last JCODD signal in the 6 byte synchronising gap and sets
WMOD1 high. The write clock and data registers are loaded with the address marker bytes, the clock is C7
and the data is either F8 or FB.
The REGCL pulse, after the JCODD signal, enables the first clock bit from the write clock register to be
written to the diskette. The clocking of data and clock bits of the address marker continues with each REGCL
and is as described in the write gate clocking logic. After 15 REGCL pulses, the BCOUNT signal sets JCODD
to inform the software that the address marker is written. From this point onwards, the data block is written.

WRITING THE NEXT SYNCHRONISING GAP (Waveform 5)
After writing the 2 CRC bytes the write mode is virtually completed except for writing the first byte of data
and clock bits for the next synchronising gap.
The WMOD2 signal goes high to enable the write data gate. The CRC check word enable input is therefore
reset to a high level which prevents any further output from the CRC.
The data written must correspond with the data written in the 11 byte synchronising gap immediately prior
to the start of the write mode. lf the data to be written is FF, that is, all logic 1's, then the software loads the
write data register with all 1's. lf the data is 00, then the software loads O0 into the register.
The clock bits written in this byte are always all 1's, therefore the +5V logic level on the input of the write
clock register provides the necessary clock bit serial shift.
At the end of this first byte in the next synchronising gap, the JCODD signal informs the processor software
that writing is complete. WMOD2 signal is set low which sets the Write Gate signal on J1 pin 11 to a high
level. This action ends the write mode and informs the diskette electronics that the writing heads can be
unloaded if no further instructions are received within approximately 0.5ms.

r r r h i ru fr fl i r h ain ¢ t r ro ram read the
$25.‘; $§,'§§iZ.. ‘°““'a ° "°“ ‘ ° '“°' pt ‘P °D and

sup o|= wnrrs MODE

When the Write Gate signal goes high, the diskette is set back to the read data mode and IS ready for new
software instructions. If the track format gap between the last written byte and the 1st byte of data read is
too long, causing the IDMODE to be delayed by more than 5ps, the software clears the read logic and starts
the F9-Synch ron ISIIIQ CYCIQ.
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This error detection signal is Jl DMOD which may arise due to diskette speed variation or when the write
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WRITE MODE - Description
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-WMOD 2 L-I
Waveform 1 Wr

Heading the Gap after the
Header 11 bytesii-|

WMOD 1

WDREN -

LJ
WCREN

Loading 00 into \
Write Data Reg. Loading FF into Write Clock Reg.

WMODE RWCLR a Pulse caused by Changeover from Read to Write on S

RWCI-R ‘Iii! Loading 6 mo U64 1 p$

R Output u64 Fl H [-1 |_\_

U64 Counter is Zero 3' 2'15 ips ins 3 4 5 6 7

Fl H Fl H Fl I1REGCL

REGCL Ll U U Ll U U
1st REGCL when Writing

BCOUNT

JCODD

u54 Pin 14 Out A WDSEL | | ii-L-r
u54 Pin 13 Out e WU
U54 Pin 12 Out C I

u54 Pin 11 Out 0
SYSCL * I | llll url|||lm| |IIiIii|ll|

U64OutA __-i-_-hMhmhm“m||u“m- ----—-—— —- - —

U64 Out B ____fUlIWU‘lTU7 - -
U6.,0,,,,,  __________
ue4 Out 0 / \W Loading to 6

1st Clock Pulse because WCLKB /‘U U U U
from m.s.b. is High H C D C D C D C

w‘'bs'"E1_ a; high and m REGCL goes high. Shifrina Dara and Clock _,-—- Pattern one Bit Right
RESJC

1st Load
R/W C___lLEAR U64CounterStartsto Count * \

|i—>45678910H12i314‘|5678910111213

I4 2 3 3.2p$ r
Counter Carry Out

|1—-——2pS—

[-1
_._,i 200ns

m REGCL

WRITE REGCL



Waveform 1 Writing 6 byte Sync. Gap

ngeover from Read to Write on Software Instruction

2 p$
l‘—'|_I"lU|_lI_\UW|_\i7U|_l|_lf'1l'1I7|7

i 1

:1»

:01

:0:

:|\1

:00

jw

38

:3

:13

:6

III

Ii;

35

3

:00

I:

[II

I:

I:

CZ

(I

E

CI

E

E

E

I:L
E

E

hen Writing

I'——_;_-1__|—1_1||:\|r—1|'—1l%i_;€-1 ;_i 

'_-_

Li.‘
I

Data is zero when writing the Sync. gap.

U U LI Ll U U
D C D C D C D C D C D C D

k

J.
OI:

oc _ 1 Byte
it

* 15:‘ Load Maid Lofd *

C_-

EXPANDED WAVEFORMS TO SHOW LOADING OF U64 COUNTER

H" ‘H4 “'5 H6 H’ H“ H9 H‘° H" H” H“ H" ‘H5 H6 H’ H8 H9 H‘° H“ H" H" H" H“ H“ H6 H H H AND GENERATION OF THE SlGNAL—WRlTE REGCL.

Fl I"l F1

|-+-—2s-—--|
n F Fl Fl

_,I l‘— 200ns

1st REGCL

Hardware Write - 5



_ "'?‘!'

Waveform 2 Write Gate Clocking , v\

WDATA '-°’" I - .

1:t'REGCL

H‘ h

wcu<a |9_I “*1 2P5 !"'
I

| I

REGCL ‘<11 nnnrL
pi-in
REGCL

WDSEL
l.s.b. of Write Byte Counter

WDSEL

Internal Shift

u UUUU' 5

  W |—|
A C . D F

4 S Shift Clock Pulses produced by REGCLFD‘ andWE—L

H I1 I1 II I'L

Ol'9Z?l

HZI\Cl.l.

Clock/Data Reg Clock

U

o

U

0

U

0

0

0

U

9L-

9

WDATA

Ln

1st CLK Bit = 1

from Register

c:

I:

c:|

1:

1::

c:

ca

c:

1::

1st Data Bit = 0 "\
from Register

A Clock and Data Bits Shifted 1 Bit to the Right from the Write Registers

B Data Bit written via Data Clocking Gate

C Clock Bit written via Clock Clocking Gate

D Clock and Data Bits Shifted 1 Bit to the Right from the Write Registers

E Data Bit written via Data Clocking Gate

F Clock Bit written via Clock Clocking Gate
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I,

\.

TDV2114

1426-10-76

Waveform

Writing AM
Writing Sync Field I -

WMOD1

WMO D2 »

Address Marker Bytes Loaded
WDREN U’,

WCR EN

JCODD U
- *1 2|.|s H

REGCL H Fl Fl [-1 I-1 H H H H

U64 R output H n n H n H H H n H

RWCLR

acoum J
WDSELU54OutA | I I I I | liL_l

U54OutB ___I—i'l___J_'iLi!_—
U540utC |i?
u54omo-—ii—‘

M: "clamcwmc
Both Data and Clock Reg are Clocked one Place to the

RESJC
JCODD is Reset by Software JU 1 1 2 2 3 3 4

|“st'u°ti°n Clock = C7 Loading Clock Data = FB Loading Data
Result of WMOD1 going High

U68 Pin 2 -—-+4 ‘\ High to Clocl

SELDT
U68 P‘ 1 -

cnc (.;:::>ck Pulses LJ'\ /'|—| /I-I U U
Ignored due to the IOW Level start Clocking Data __i4 ' into CRC Generator

CRC Generator has all Ones in the Flip-Flop '

CWE U68 pin 10 \\
When high,



_ __ ,_ ,_ _,___ _,,.___..,_._,..__4.,__._.___,__>.__,.____.... ..._.-._..._.-.._,_.‘..._.. - _»____,,._ y_... ..., I. __ ._-_ , h.,.,,._ ~ _--.-.., ~15-vqv-P-<;-qt. vs --- ~- r , _-_‘.;;_~

Waveform 3 Write AM and start of data

ress Marker Bytes Loaded

Data Byte No. 1 in the Block is Loaded

I_I1F|I"|nr'1|-In:-|nnI"||"|n|"Ir1|-1|-In
I'IIIIIIII'II'II'II'IIII'IIII'IHIIIIIII'I

__I_—I__.I_'IiI I I I I I I I I I I I ;__;i 
I Ia

-Ii] I3] C I2] C [3] C Li Ii] D D E] Ii] U Clock register is now

Clock Reg are Clocked one Place to the Right ned up with |°9i° 1'5
from serial input.

2 2 3 3 4 4 5 5 6 6 7 7 8 § U
I om = FB Loading om '1 gm

\\ High to Clock the CRC Generator

I_I LI u u |_1 I_J 1.1 I_I

=-'::.‘3:s,

\\ When high, ensures that data is circulated inside the IC.

Hardware



Weveorm 4 Write CRC

WMOD1

WMOD2 ‘nil
WDR EN

WCREN

JCODD I-_I I-II
REGCL I'II'II'IFlFIHFII"II'IFIHHHI'IHFIHI'IFIFIF

us4n<>u=pmI'II'II'II'Il'II'|I'II'ITII'II1I'II'II'II'II'II'II'II'II'I_
BCOUNT -fl

WDSEL U54 om A ii I I I I I I I I I I I I I I I I I I I

U5‘ °“‘ B 
U54 OUT C 
U54 Out D

I I I________

WDATA U U LI U U U U U U U U U U U U L
C D C D C D C D C D C D C D C D C D C D

Data can be eny Pattern eccordiig to the CHC Outta:

Second CRC byte
U68 pin 2

U68 PI" 1° —“"*"i| This enables the Output of the CRC Generator
CWE
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Internal Processor

The processor program operates from a xed program P;-meg”; Timing
held in the Read Only Memory (ROM). The program
is accessed by the program counter which increments The processor timing is controlled by the low
a new address for every system clock pulse. When a going SYSCL pulses derived from the crystal control-
valid jump instruction occurs, the memory output is led oscillator in the read mode input logic. The
loaded into the program counter which accesses a pulses are S0ns wide in 200ns periods. The SYSCL
new section in the ROM. In this way, the program pulses either clock the registers directly or are

is able to output new instructions and also address AND-ed with enabling signals On input gating logic.
the jump selector until it detects the next major For every SYSCL, a new instruction or data is

Change in the P">Sfam- placed on the program memory data bus and
executed within 200ns.

The program is divided into sections which control
the functions of the diskette. These functions The general clock and combined clock pulses are

include Selling "P the diskene with the i"P\»\1/°\1lP"¢ Signals derived from decoding certain instmctions
instructions and commands, synchronising and in the output decoder logic and are functional
reading data from the diskette, writing data to the rather than timing pu|§g§_

diskette and controlling all transfers between the
di$kB"9 and the main 9°mP\1Y¢1’- When the processor does not receive any new

command from the computer for approximately
The transfer ofdata within the processor is 500“; from [hg 135; command 0; ins"-ugljon me
divided (buffered) into certain logic blocks. These wmpug" pmgmm chm the F1) Esme; in the
and their associated busses are shown in the input/amp“; log; This djsgblgg [hg sgleqgd drive

following block diagram. The internal selection and and mus“ the read/Wm; head; to be un]oaded_

address bus and the intemal data bus are the only
two busses which communicate with the remaining
controller logic, namely, the input/output and the
read/write logic.

At the start of the input program, the scratch pad

register location 8 is set to zero and the status
register is reset to hexadecimal 80, i.e. operation
completed. The accumulator is cleared and the
program is then set up to detect the rst instruction
loaded into the E register. When the program
detects the jump instruction signal JINLD in the
jump selector, the program counter is loaded with
a new address and the program is accessed to a new
instruction.

A full step by step account of the controller
program is given in the Diskette Software
Information section together with detailed block
schematic flow charts of the program. This infor-
mation is crossed referred with named labels so that
each section in the program can be identied easily
between the mnemonic list and the schematic block
ow charts

Hardware Processor - l



/-\,

‘\

""DB"7 INSTRUCTION m JUMPREGISTER oecooea
SELECTOR

MDBO—3 ‘R
Selection Bus

SELECT SELB0_4

MDBO—5
ALU ’ ALUSELECT

TDV2114

1426-10-76

ACCUMULATOR

M0804 PROGRAM
COUNTER

ACCUMULATOR
BUFF ER

PROGRAM
MEMORY

MEMORY
DATA\ 4 >

Memory Data Bus MDBO-7 BUFFER

INTERNAL PROCES5



JUMP OUTPUT :§g;Lg.ANDseuscron oscooen DECODER

SCRATCH
S—REG~ PAD naeY F (S) BUFFER

I} 1 1

A

V

ACCUMULATOR
BUFF ER

I
I

A Internal Data Bus

O To Input/Output E Register

To Input/Output and
|DBo_7 O Read/Write Logic

INTERNAL PROCESSOR — Block Diagram

Hardware Proces



- ->. ... ,- -..' _ ,<' _. . ‘ ‘.~ . - _ ._-II".w-v »' 4 -1'»
»' 1*‘ G--1; - v.~. - _-_ Y -. .-1; ‘ Y; -. ,V~ _ -15- . ,),§'~.,_.. ,, 4 " >‘ 4-)}, '/:3.’-4 ‘ ' - , " w _j_‘1~_. 

- I » v. -¢. - _

I

_

j

' 1

.;:;:;:;:;.;:;.;.;.;.;.;.;.;‘;.;-;-:-:»:;:;:;;;t;';:_:;:;:;;;'_.;-;-_-> _~;»:<;-;-:-.»:-:~:-1-:¢t;:;:;:;t;:;:;:;:;:;.;.;.;.;.;.;-;-;-;-:<-:-:-;~:<:-:-:»:-t~:-:-:;:~;-:;.; ;:;:;.;.;.;.;.;.--3-1--;-;-:-:4:-:-:-:~:-:-:~:;;~:;:;:;:;;;.;.;.;.;.;.¢-:-;~_-;1-;-1»:-:-1-:-:-:»:-:»:-.;;;:;,;.;.;.;.;.;.; ;.;‘; ;-'-.-:-:-:-:-:-4»:;:-:>:;:~:;:_:4;;:;.;;;-;.;:;._.,;.;.;.;-;-:-;~:‘:-:~:-:-:-'~:-:-.;:.:;:;:;:;:;.;.;;;.;4;.;.;.;.;.;.;-;.;-1';-:-:-1+:-:-.-:-:-.-:§~:;‘;.;

%

2;;I;11;;;@;@;;a;a;z;:¥;@:%;:32::12aw;;;;;;;;;;;;;;s;2;z;z;12;:2;:;;1i;%;%;%;:1%:%1;;@=;,;:;:;-:---2;;:i1a2@;1;§;i;::%-aa.;i~---V»:;<<_-:~;=";z~=125;32:22-aaizi;m.:;;;1=:11-'z"'=;::i2;i;=;i;i-.l~1;---~11».-@.V 22-.iaiiii:i§§2:;%i‘?1?i§%%?£’ :=%2a:@e%:&esi2e

 bnerate
.thev1i.p;,¢"9,am_»-;;1 - - j >

L  " % %

-_
18. ¢M.d¢¢ 1=:"~l:"PU1$v -7.‘:

no A;b@¢*%W ¢¢i1"%¢%i"1@ma" d@*¢=i%*?"¢

1'5" '??*“’ "°“‘ W ‘W’ °'a“’ "°9"‘°' ‘°
% % -

<>*=='a**<>"=@ the ~=¢~m"'a*°' =='<>='<' '19“ I "***ibL**'=*?1 12v***¢l1
°"$°'°= that ‘ma °'°°"°°' *'°"‘_ 3 '°9'=‘°'_ °{*

45‘-98"“ °P°'a*°d ¢"P°"%W'"‘%*"° 8*‘-‘-""9 ,"'1***'"*¢*%F°*?"%
= 2 %_%  = % 4 ;j_;

%  =

'°“'"°' °'“k'Q9L='§Qa"5ggU‘:;iL'*¢§;*“%'§,§g'E*(*"°»Y' _i_ :. .,aW gags ow appmxjma E Y as‘: pref. Q mite‘1: iii?1§1‘§?§ii:S:§3§i$:§_;2§;§a?ed at the start. of. the ‘S,§(_SCiL puisej; I--:_ 5; 1-

151 Iii? 1:3 =%"§~JCAR%Y%"¢=P¢¢1¢Y@'Y¢% Th?“ I539-1*?!‘ °¢¢}W#d\*ri9   % =  
%   % %   “   % “   % % L ’ i  %

%

 L “  %  

1i;=.;§i '“

T I>

- ».;.;. .; I .4.;.;;l;:;.;,;1‘;,:_._:_; ;,;.'.;.;.-,;.¢;.;. ._4-_.-.;.-';-.;4;;:‘:_:¢--‘ - ». . _;. -- - . ;._.;\._. . .

? é; : ;:w    
%‘=2;cpmbn_ned»cl-oak-;11*nstrur=t1Ian ._ ~ - ~ - 1 --éilinbvte ‘0D9'F~3I§ivO';:i.-}}0.‘F\;§1=Aii‘/g§€=fféf Tthelérnemoriy-in;f09r8r"i§ %  % i  %%;%%%1ii"%.“‘**Af??+“P’+**?Y°“‘L%‘“?%LP"?9'amiinSttu'<:tio'n ~r99i§telrs7§1té11bréduéé_th-e- vliogic’-coxitnri Signals‘, » "E**-‘%f§nsm4ct'§I9“'§bY§??:‘b9;t:'£°'§j59m° pm-°°ss°.'

(se¢dnd2)3._"b9i’e mm as g'.at,‘-ed:   ‘that ‘"9 ‘"f‘°?'°" 1?‘a$9€‘a°’F%%éf“?°"¢“**'?‘@*%%;i‘*
'd%a'ta buff?!   

a%n%st%ru¢m;s={am bv@¢¢%ia§r¢i ;;¢¢@¢ ~f.@li-win "me .5 ‘I t9"%>'9f‘ §?§?i¢%i3T¢ii:§§T%“’ed_

 ~ iP“*f”’
’<‘v’%“""‘**%%“2'b"°%§:lii§:.§Ej1%'2§néw'1jh$tfUCi°ns P'°.d“¢¢s?9°2'bY‘¢ i$%'9"??%

%;V¥%§1 :-:i»i8=3iiincremenItéd.i}5V*I"1‘}'Whh §ii§§1§i5l‘§§f§?9.§?‘F"'Iii?-A§.?i9&vV'”"hv'b't %*'*¢-'"$*'"°*'°"%% %*<=’¢1'=*'=*'°*%<?<?‘<W*$@*°i'
% isYdisabi¢-Yd (hawuAm1éad)%%andL%%thei °%*Y°‘?‘$‘?‘?i'.*%%"i°% W '“em°'Y% hm?’°'

Jiaopsecrion rai<e¢%%ipla¢e;%iaw1s@%¢Qn."umua Each um *1:%A¥“*‘""¢‘*‘?*?k%d°°°d°F}1"9%'??'$ ‘"8 *“?'°‘°'e "%*‘*~<='Q‘ “”°
%Yl111?%i“‘¢Qi*?‘?%%¢?¢'"°%'Y €*¢"a "PO" *"e%*¢@'"¢l%<1?%1a%bP%$a"d ¢P?F#*°"%‘“f?*¢%'

 * 2.;<£i¢/-\%Z%%b¥1¢%A@P%@*a1i%<w%d<=e== not a*%w=<=v$ r@q%~i#B%d¢*@%;f¢¢m
in1erna1* ;d8fa-MS tois 5*  &x%1%¢"°¢'<*1Y¢9?$1¢Y%A°YY1"e$¢YaY¢" P<1 register; The $é¢<ir1d%r>=fi¢>dLi%= reqv%iLr1

 19¢dam e><lewre%

Hardware Processor- 4 PROCESSOR - Description



'3':':$:'1':"':';‘3"':“‘ 1'5‘7'74‘?4'5“'3'"~';'-‘~'-'~='1-1~'~1~1‘3-1~I-I-1~I-1~1-‘~I-1~1-1~'-1'1-1+l~----~------------:-:-:»:~.‘:-:-:»'-:-:-;-:-:-:-:-:-:».-:-.-:-.-.-.-.---------;-;-;-;-:~:-:~:-I+I+I-I-f-1-1-I-1:-'-"-"-:~:-1
"34‘3'?'12523232113513-31-Z51'Z'14'1'i'1‘5‘3'5‘3'551513251:Z:71Z5Z7I7I-I514-111‘l‘?'3'?‘1'3'i17:5'3‘3'3I5I3:i$:133:7:335Z-1525'~Z-I-I-E:-:~Z-;-2-Z~I'i'1'1'5Z5:323'12-131315:31:2513132-Z-2-i+:~:-I-I~I~I~Z'3:3'1'3!7t5271352327131557525212-I~2-I»!-Z-I-I-Z"5'5:1Z525$2:2:$$$t-1 .-:-:-:- :3:11?:1:1:1:?:1:1:1:3:-:-;-2‘:-1-:»:-1;:'1;I11-I11'1:5:1'¢:1:5:-:-:~:~:-:-:-:~:-:-:-:<:-:-:-2;2;I;!:?:I:1:I:f;I:I;1;1:T:?:1. : r» -:~:;:;f-t;I;:;I;I;I;f:1;!:i;PI:1:I:I:1:i:l:I:-:-:':;:~:;r;:;1;:;I1!;‘;»;i;l:I:-:'.1:~: .-r-t<r;1;i~

§I.3=111izEzi2%&%=%si:is:z21i§%*i%i?%f§%ii§I2iiE@iiiE¥

.I:T~‘:?:I:i:1:1:l:I;I:1:?:§:3:-:§:§:E1§IE!§5:1:1:¢:1:I:I:1
»:~:-:-:-I-;-14+:-:;:;:;.;:;:;.;.;.g.;.;.;.;.;.;.:-:-:~:-.-.-.-.-.;-.-.-.
11.;-1-;-;-;-j-1-1-j-71-Z-I-I-1'I~Z~Z~Z'I~Z-.-I~I-.-Z‘.-.~.-.'.~.-.-4'.‘-'.'

.-...-\-4...-.
-:+:-:-c»:-:~:-:-:-;<:-:-:»:-:-:-:-:-:-:;:-:;:;:;1;i:1;I:l:T.1:1:i.-5:521;" Z13? T5 .-1;- 3 E111-_ - .-11:-. '- .131 .55: . :_ _..:1 . . . :5:‘4E1:I5!3$iE1§5§1§1§ 13151711155---1-3"-~.-$57..-t-.-. .-.¢---I--.-5IZ?§1:1:1:f:?:?:1'k1:-23:5 555$1513$!-I-T51;-“-3111?"'It1:1:3:1'1'-:3"?'7:715I715l:3'1'5- '5711:1:3:1511:1:1:I:-:I'1!3I7151:*‘:I§';¢:1:':?:1:1"'?:<:1:?:-$17:1:1:F3:11-.-21.7:-.-.1!?~1'1:I-"1:1.‘ -:1’:1:111:21:11?‘7'5I3IfI5Q1§1'1:1:1;1:=:1tI.1:':1'

I71?-§1:1:?:=:I": 5: :3$t*‘f':1=I¢'35"1§15i:1":‘:?\??' "5-':375i' -‘:5’ .7‘?-""':"§1:'3""355132Z:7'3*1§?:€=:1;¥:1"-1"':5152i7I§I‘1§""Y15:13-iIE1§l§1:1'I;1:1:=:1:52111$11:3'315IE5?I:51:‘:33:FIE1Z31:15'Z$15I-:1:~:1it55514$E135$115:1§$?§51§1§7§1:-E1:$31.61111:?5:111.121:5:1I¢$¢i!:1§I:1:?:1§?§?§“'§1:1§i§1§?§1:I'1:i:1: :§!§51§i§¢"'?'5I§551" .1"?5:?:1:i§¥:1:§:15?§55§51§1§1:32157515325551"ZIZ1§L§1§$'E$'§IZ1§'11§1Z1§f§1:I7$:1§1:15:¢:i:1:1:7:5:§:§:§:QIZSZZEZEIE$11!?11;i:!.i:1:1:I:1:¢:3:§t§:1:3:§:§t§t§i§1E2§I§1§51§=;1Z1:i:1:1:13?21t1$1111!515l§1§iE1§51§1§?§1§31753-15I‘1:1:1751;1$':55:72 §:§;§'m"A iitzzl-.: a . -‘lit? D‘

.-,;.;.~,; 3.-.;.;.;.;.>.-.-.v.1.;-1-_;_;.;.;.;.;.;.;.;.;.;.¢ .;.;.;.;.;.;.;.;

memary farm! to the mtemai data has The i3MCL ‘km’ Q“ ‘E’ a§‘“'§;;'g9““'

4. :5 _ _ '-'-I:1:':I>I::;I:;~;:~:;:;:;2,;.;:;4;:¢111:15;1;I;f:I:1:g:§:§:§:§:§: ;;:;:;- ' - 1 1 -:;.; . ;1;I I - : : : ;:¢:; 1 1;1;?. - : ; . -:;:; ‘ - ‘ :;; ; ;»_ .-;-:1 »: ; ;:- _.; 1 :»; 1 ' ;;:-:~:;:¢:;:;.;:;-‘E3!-1 -I:1:I:~:;:;__,,__ 4:-;;;;:;:;-_:;:;:;:;";:;:-‘-..;+;4;-;';---::»~--;;:- -‘*;:;:;;;.;1_:;:;:;:;v;-‘V;:-:-:;;:;:;:;:;:;:;:;r;.;.;‘;;-< - ~;-:-;-:-:,1:;:~:-.;.-:-:;-;:;.; -

i:;:};;:;:;:;I;v;l:I:i:'"1:?:?:1;?:?~;:_:{:§;f1§:j:f:§:§:§:
I-:4-1-I-3-Z-I1:-4-.-.;.;.;.;.;.;.;‘;.;._.~.;._-;-:-:-:~:-:

T11:?:1.I.‘:1:l:';?:1'TtZ:I"1.1:§:§:1~{;§:'.[:{'§¢{:§:¢;{.;

1°‘-Z-'thei‘13l:-:l5Y.'E7.3'514-'33";-I _»; . .1. .‘ >. .- 4 '. "»'.I-I-'-'-Ia-.4-Z1-'-I-I61-L6.111 -‘-:-:1:-1»: P-“t1'1:3:'-:l.1.-.1;-t-1-1-:1-L -:-I-:-:-.'-Z-?~I<Z-1-3'5-l;I;1:7:3:7:7.7:i:7:5:':-:3$.53-'33-£~I-I-I-3'1-Y-I'!'5:5:5:3ti:1:I:1:1:>Z%qt=;§=R=as.-arr’.-,-'.;¢.¢(¢.;<<<.¢¢¢¢¢~q<.;<.;.;.;._._-.-,-.-.;.;.;.;.;.;.;.;-;-;-4-1-:--1-_-:-,-_-:-:g:<-

?*‘**‘ "a¢'cu'mul~‘at6r -buff’ét@i"i17bése' 1three1éié‘rhén1ts~‘ Werate -on ‘thé“§‘i>”ce§§or '-da~t'a<%d?- -the 1' fr-‘éiriéii*Wéi=%1i%irif¢fmeati&?§@-i-1:1%§%%%1e@i2%zii%2%;:2%'bv
 L w

‘wtan to ‘tl1é“1i-t_itérnail- déta¢--bu§"thm§i9h
  

9 "
°°°""‘°“§'% ""° “'°°""‘"'*“°'k°'°°"*"?9%%%“ %'%"%*‘“”“"A*?*¢5%§i'~?" T"'""$°-'°° ‘"8" da“ °'°°"¢° *'°"‘. a '°9'“'-*'.theALU and operated upQnMw_|,th.v;the?exastang I'nf0rm8t_|0n=:§himiiii"‘I&*8¢C\:Im=l3IQ£?£Q*A.L;1;i1&b§l§;1%;.&=;;;;¢1141_;;;§:;;:-;

V
= *‘ V. I .. V ’ _-

' ‘ - A ' .. - ' " ,
@&%@;;.=:.;§Q§='-TE153993-' 9°?‘-5 '.°W °PP"?".""ate'V 500"5.vb¢i9'¢113? §€%*r§"§"&¥'§-

at the stw@f}1h»$Ys¢L ~~vs@-
§="¥J-=§£The-'AlLfJ*'OU'!PUt‘ si9na"ls'?Av= B131 A=JB2 and

£‘I-'d:"PSEl.‘2 %
aw-pad-1:and}:iappearsgas:=m§m§:campIementm

an ” 551351-5‘5'1-333253?"15'7"I-"1‘1‘.'f-ET~3?5*Z3T‘€’Zr15l--€"‘£1;§"Q'3Q2153?J;E§i;i;E;E:355??$1'-5212;.g:E.;:§;§§;:§j5*§';;;§11,';;‘1£;E;'jlj'Z1-:~5;
"ii;-j*_'"f"1ri*jE;2;1g*-;~1jij»¢g;;E_1;;

V%
%

'fnug1f_._:bg ‘
_: I -1'1:1:’;.:.;1=is=:;a&z§;

'i'address§th¢' ¢

funcvtion";-T’ ' 7

Anon:  %  

am-is
ignals. A

;ga_t-ed

?%%%?%%i?i"$W<=*i¢m¢%bvre.%1%burf<#r%% Some %Pr<><=e'-W
the

 i %

reqni%¢n¢:lYvi%%1%% ‘ %

»i¢¢¢1¢.1A1vbv@te% %2r%%¢%e:i:i=AeriA1idecodms r -buffering w selewvn%Ihe¢da¢ra@bv1e& §:b¥¢m@2%& _rsi¢;e1§tber,}¢!=0c'kes:i@;§mm,§éi%*i§t;§;§%%2§

 *-*“*f°*
wamng 2'bY‘°é

vrqdw-is %¥!*<=>2-W,'"*‘!b'*%‘"¢.'"‘-*""°"°"%% °*%°¢‘<*<1. b"‘*?'
1. “ Each mp ~ j %‘"%**'"¢**‘>@%%de°°d@F%i§'Q%"?" 3"“ ‘“?'e*°'° "@**d% *i9¢%*W¢

?.:i‘:5IjflA1.¢Y£§V0(' a 1  :@L§i:%>W'°¢¢?%%*"@ii¢‘¢mQi'v data “*5 %°"% "1? '%vIB"*@'% W8 %bP%$%*"¢

% % 5 Y %2%i*>Y¥é%%c¢%erH°w%dw-%"vi a'\~=»*v$
ie:ie¢@¢r¢ cf?

 ; %@;&i*z~is rrah$f¢rredv%i§V1thB i%n1:emJa;% 1<i<'=118i bus w
wt»: isthe? % %ithe Swatch pa %*¢ai$1¢r; T"@$é¢°i"d%%Pefi<>d%‘i%$ %re<1v%i}r@d

;j:,’1;'_h_e._
%.-{l'.’=;

data

PROCESSOR - Description



5i2iE%i%§¥s%&%§%i%&*i§%=%=aEzizi;izi%i2i1%%2iE?ii§?E“=iiiiéiiiézi1%==:%;iz?z%s%=i%?1%2?
aizlziziziai ""i=""‘=""' "'"=z%z%."t '"=1i;~‘:'""'"=: :'=“% " '=;;?;%;%1%:‘51515zi2¥z:e:2;2=2;1;z;2;%;i225212525255%2121ziizi2&2E212%22:2;2;£;a;2;agigézizisésizis52%:52-25%:2%:i2:;;s;=;z;a;a;&;i;2;2;sgzgs;s;z;;;s;z;§;2;z;&;=;¢e=2;%;&z&;2;z;s;

%%%%@%%% §%%%@%%%%@@i %%%%%%§%§%%§§%§%@%§%%@@@@%@@@@@%%@%

;-;>;-1;:-:-;;:;;;;¢;‘:;':;:;.;.;Z;:;.-.- --;-;---:~;-,-: :;;;4_.-:;:-_:;;';:-.;.;

12117771513:IZ1§1§1§1§1§§1§T§iI'1'}???-.111.i:T:':1:}:{:j;};:;§:§:;t§i'§:§:§:

3:33;;.§:Z:E:§:§:E:5=i=EE=E=E Z=E=E=Z;€§E;1j;;;;:I:'*:EI:-Zlii; E=E"T"1'1'="1"*

- - -~ Y. - . - -» -= :»:-:-:-:-:~:-:-:-:»;~'-1-.-1-1-:-I. :»;-:» '1'I-I-I-I-1*FH-T'§‘I'1*§':‘f‘:':Zf:132:1:1-1:13.11-';I~J>I-Z-I-1'1‘5'53‘5‘9341323I5§3:7’?7I§$;’I=Z‘THI5H.‘$9?FPPC'112<'1€'J'I'14£<£-C*£'L<'1<'2-.'.;.1.-.;.;>j.34.;-3-Z-Z~;<-2'1"'1-xi-.'1-I'IfI€f1§;§f5flj-1-:31Y???TII31Y13T5ZZZ3Z3Tfl?I{Z§TFfIfif<FFf5'7f371I»$-1'1~2‘I-Ii~‘ijjflffifl:I§Z:I31f3E1132341315111:?3151331-i;I-1;Z;ijI§Ii2;Z_

~A§.v>PBf8’£¢
~ T V‘6¢“0'

3% inbutsa-rel-V
15$ '1'3??§f°%'

5‘
I‘ dam bl"
ma YB9¢i'$"-‘éf f°

;

5-1°'°°""Y.'9*%*l-"’

‘"‘. a '°9'5“°'. °!‘ "";.%=1**"‘?‘%¢??‘L-"%"’!'@-?1?"i%'fl‘

 ' % " a '5°°¢'$ib¢f%?'@%
2 and

1i;I;1-:l;I;-':l‘l;-:~:-:- .-:-.; ';-:-:~.;.;:;‘;.--'-:»:-.-:~:-:-:~:~;».-:~:_.;;;:V1;,;.;.;.,.;.;.;-;-;-;-;-':-:-: ;-:-' "- ~:-t;;I;1;‘ - ., _. .1:-:-:»:4:-:-:~;<:-:-:':-:-;-'-:-:-.-.-‘;.;.;._.;_._,4.;=>:-:~:-:-:-:»:-:-:-:1-:1.-;._._.;I;I:-;-1-:»:-:»:-:-:-:-:~:-;-:~:'.-.-:V:-.~:-:4-:;.;.;:;:;:;.;.;.;<;-:-.---:-t-.-:-:-:-:-:~:~.-.~.-:-:;:;:;:;:;.;.;.;.;-;-:-:-:-:-:-:-:»

s
w
~°“1%%h@$idm <m%i'*¢
law we:id#fi@edi%
éd

=Are
rte: cijobk %‘aULi.se

1% buffer
we vaiid f=>rr-<>
nal Lda-ta »b\IiVs%and ¢per1ati;d%1¢‘£ib6-nia-by?'%the,decsadédi
*qv"~B‘ 68*?-ifwm ¢ih‘é?*¢m¢W¢+ €¥¢¢P**°
1° Yh1e%a¢¢§i¥#Y1l$*1*1¢L
pp The ,séc1:o'ri1d1pefEOd1'i-s.-requ'§'red fur‘-data‘ tbs"
Twwt th¢?%A¢LU cane><1e¢ute.A1é

CESSOR — Description

“ a

,~nt»\.

Y

%§§%%%%%%%§ §§$§§§%%§$§§§%%%%é %§§§§%§§§§%§§§$§§§§§%§§§@§%??§§§§§?%§§%%%f i\\

. ’§_\

\

9L'Ol'9ZPl

VHZ/\G.|.

\- /—~§ \

\

’\

|

i
v

I
E

.

_i\_._.__.@

i

\



TDV2114

1426-10-76

Waveform 1 2-Byte operation
1 By-|-E 2 By-|-E

l

59“, Decoded instruction remainsI‘ _.l for 2 periods

IR clocked

5"“ Ll\ |_.|" |__| l_J
on this edge

_ ll IU72 DII1 14 2 BYTE _£ 2 BYTE sign“ from |R dxodcr Li normally highU75pin11 |RENB 
2 BYTE FLIP-FLOP

. |_oe|c cmcunn n nuse pin6 mama ——E|"°"“°Y '9 |-i"__
i_ I '

‘”2"‘"° '“““” ‘mew mg“ ' IE4-—
date in second byte /V
clocked from memory
buffer to data bus

IR clocked IR clocked No clocking of IR IR clocked '
because TFTEWB is
high on U25 pin I2

Waveform 2 Scratch Pad Clocking SCRATCH PAD REGiSTER WAVEFORMS
(into and from register decoder gates)

2 BYTE OPERATION
3|/7 L \ /LREAD s » A wnm: M » s wan‘: A » s5”“ ‘I-I*l_I%_|— 5"“ "L|*|_|_|_|— ‘u*u—u—

U40pin 13 IRENB ELl- U26 pin 10 OUTPUTJ QUTPUTIL
data clocked fromu21 pin 10 INPUT U u4o pin 13 mews memow buffer mamae

U27 pin 12 AKKEN  — U72 pin 9 MBUFFis U25 pin 1 AKBFF Ll-—i
at: A°c_ J E data clocked /“’"""° SEW"- “="*"5 E"°MB — *~=~A==-

SE‘ 8'“LP‘
INT SEL BUS 0- 3 SELECT S REG INT SEL BUS 0 - 3 ‘ SELECT S REG " |~'r $EL Bus 0 - 3

1 ‘ SELECT s REG;

U27 pins SPROE LT Uzspinn SPECS ill
SPECST

U28pin11 s'PR'cs U41pinB SPRWE Elf s'P_nw'_s EU-/ /\ am clocked from data clocked data clocked5 Reg, via output into S Reg, IMO 5 R99-buffer



2 BYTE

I instruction remains
'iods- 
signal from IR decoder ;
'-F LOP
UIT

I-1??
locking of IR IR clocked '

ISO TFTEWB '
on U25 pin 12

AVEFORMS
lar gates)

smeuz BYTE OPERATION
2 27 ,/ \ 28

29WRITE A -> S WRITE E -> S

_1_liLl_""'|..l_"_\JiLIil_I_
OUTPUTJ1

U33 pin 3 SEBENr2
IRENB

rhta clocked
from E Reg.

AKBFFT U28pin1 seaeu —-|_;;_|—-i-/'
ta clocked
m Acc.

'5 0- 3 J 1 x SEE:-§_°T 1 233 2 -53¢ A-1=¢1.;;;1@--*“E

SPECS Edi; SPRCS —- 
SPRWE / SPRWE —— 

data clocked data clocked
into S Rog. into S Rog.

Table 1

IR Deoodnr Version 5

14

13

12

11

10

9
7

6
5

4
3

2
n1

P'n

RBT4P'n

RBT5P'n

RBT6P'n

RBT7P'n

AKBFEPn

NPUTP'n

AKKENP'n

ENOMBP'n

QUTPTP‘n

SEBENP'n

MPEP'n

YTEP'

JU

2B

No. ____ _
Hex
not.1

16

1s

T T 17

19
'= 20

21

22
23
24
25
26

30 ‘

31
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oooooooooooooooo

----—---\oooooooo
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CA

CA

FA
72
DA
E3

FA
FE

9B
EB

72
CB

E3

FA
F9

9B
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T"b'° 1 Table 3

Instruction Decoder output

lR Dec de COMCLOperation Byte 1 Byte 2 ° r Comments —i
QUTPUT COMCL

_____ AHREl\
Operate M, A -> A 1 00 ALUSEL Data (2 BYTE), (ENOMB) No clocking of acc. -——-i

(M7 — M0) Only 1 byte operation m
when ossible Al-RE“P E

' ALREN
Operate M, A -> A 2 00 ALUSEL Data AKKEN, Clocking of acc. DBREN

(M7 — M0) (2 BYTE), (ENOMB) Only 1 byte operation
when possible ——i

CLSTR

Operate D, A -v A 3 111 D4 —» DO‘XXALUSEL AKKEN, INPUT CLSTR
2 BYTE FDSEN

Transfer M » 0 4 110 04 » D0 Data 5UTPUT, 2 BYTE
FDSEN

r WDREI‘

TransferA -» D 5 100 D4 — D0 A|(BFE,QUTPUT I WDREI
WCREF

Transfer E -> S 6 101OX SEBEN ’i*—
S2—S0 ‘

Jump (un)con- 7 1011 Jump Address JUMPE, 2 BYTE ---—
ditionally C3 — C0 M7 — MO

GENCL

Table 6

Scratch Pad Function Signals — S-Register S

GENCL

COMCL
7

SYNCR

YNCR

Single Byte Operation 2-Byte Operation GENCL

Function S Register S Register T-
Data From Enable/ From Enable/
Transfer IR Register CLK signal lR Register CLK signal _i

EWRT

Accumulator OUTPUT SPRCS R2
to AKBFE SPRWE -—--
S Register SELBIT4 (low)

Address bits,
SELBO~3

Memory 2 BYTE 5T|:g'“_(;g~,

to OUTPUT i
S Register ENOMB

SELBIT4 (low)
Address bits,
SELBO-3

E Register SEBEN SEBEN
to SELBIT4 (low) QPRCS

S Register SPRWE

Address bits
O - 3 from
E Register

READ

S Register 2 BYTE 5pR¢3
to INPUT SPROE
Accumulator AKKEN

Address bits
SELBO~3

Hardware Processor - 6



Table 3

Output Addresses (CPU -v D)

COMCL A -v combined clock 10010000

COMCL M -> combined clock 11010000
AHREN A -> Address High Reg. 10010001

AHREN M -> Address High Reg. 11010001

ALREN A -> Address Low Reg. 10010010

ALREN M -» Address Low Reg. 11010010

DBREN A - Data Bus out Reg. 10010011

p'iBREN M » Data Bus out Reg. 1 11010011

CLSTR A - Status Reg. 10010100

CLSTR M -v Status Reg. 11010100

FDSEN A ~ Floppy Select + currejt Reg. 10010101

FDSEN M -> Floppy Select + current Reg. 11010101

WDREN A -v Write Data Reg. 10010110

WDREN M -v Write Data Reg. 11010110

WDREN A -» Write Clock Reg. 10010111

WCREN M -> Write Clock Reg. 11010111

A -r S 1000S3S2S1S0

Table 4

Input Addresses (D -v CPU)

RCREN Clock Register -» A 1111XXXO

RDREN Data Read Reg -> A 1111XXX1
S-1A '1110S3S2S1$0

Table 5 -

Scratch Pad Register Locations

Location Contents

M » s 11oos3s2s,s0

(E - S) 1010XS2S1S0

S0 : Drive Address
Data during write operation

R GENCL A ~ General clock 1o011xxx
GENCL M -v General clock 11011XXX

S1 : Relative track Address
Direction of head movement

l

COMCL Bvte 2

1 e 5 4 3 2 1 0

S2 : Sector Address

S3 2 The most significant byte of the main
memory address

Data 1 Data 2 Data 1 Data 2

SYNCR Write Write Read Read PSEL2 7CENB PSEL1

Data1 Data2 Data1 Data2

SYNCR Write Wl’lI8 Read Read PSE L2 7CENB PSEL1 S4 I The |east Si nicant b e of the main -
9 YT

memory address

GENCL

S5 : Block length
Clock data during write format operation

R2 set R1 lnt
DR Reg

R2 set R1 ln
DR Re

software know if the correct header has

been read during a read data field operation

, S6 : This register contains information to let the

t 1

g $7 : Command register

S8 2 Device No., step direction, step pulse

S9 Counters to count the number of sync. errors
& and retries. Only S9 is employed with read

SA : operation between header and main block.
SA is also employed as a general purpose
register.

SB : Counts missing sectors etc. Also employed
during seek/recalibratevand write format
operation

SC : Contains the block length in steps of 128.
(0=128,1= 256, 3= 512)

SD 1 Storage for counting index-strobes. Also
employed as a general storage register during
write operation

SE 2 Contains the correct header to be written

SF : Contains the information which is going to
be sent to the status registeri 1 i I i  
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SOFTWARE

Introduction

This section contains sufficient software infor-
mation to enable the En'g‘neer to step through the
program for either leaming or diagnostic
procedures.

The information is as follows:

I) Input/Output instnictions and commands
Z) Controller micro-program instructions
3) Controller microprogram ow charts
4) Controller micro-program codes

Input/Output instructions and commands

The following tables give a summary of the
instmctions and commands for the diskette

Controller m-p flow charts

The flow charts divide the program into major
sections as shown in ow chart l.

These sections describe the input sequence and
lead into the read and write functions. The (‘RC
generator and check functions can be identified
and also the setting of the intemipt line.

Write formats l, 2 and 3 deal with initialisation
which is controlled from the main computer.

Controller program m-p codes

The program codes are numbered in two sections
0 - Sl l giving a total of l024 codes. The program
hexadecimal number is prexed either 0, l, 2 or 3

controller. Basically, there are 6 output instructions, which denes the four areas addressed by the
l input instruction, and 7 output commands
(including I which is optional).

The output instnictions are transferred prior to any
commands. These instnrctions contain information
about drive address, track address, sector address,
record length etc; information which is necessary
before any command can be executed.

The output commands are used to execute a

write/read or seek operation. When an operation is

complete, the controller sets the necessary bits in
the status register and the interrupt line is set true.
The status register can then be read by an input
instruction.

After a command i.nstruction has been transferred,
the next output or command instruction must not
be given until the interrupt line is set true by the
controller.

Controller m-p instructions

The following tables provide details of the program
code mnemonics and dene single and 2-byte
operations.

hardware counter using signals PSELl and PSEL2.

Software - 1
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Output Instructions (CPU - Controller)

Address Data transfer Bus (DBO - 7)
Mnemonic Name Bus (Hex) (Positive lojc)

DRIVA Drive xx30 7 0
Address IHIIHEM

A logic 1 in one of Dl-D4 selects one of four
drives.
Must be given before each command and only
one drive can be selected at a time.

RE LTA Relative xx3l 7 0
Track
Address MEI

The binary number T0-v T6 is the difference
between the cunent and the new track address
(T6 most signicant bit). R indicates the direction
of the movement. To move the head inwards
(towards I track with higher number), R is set to l.
Must be given before SEEKT.

SECTA Sector xx32 7 0
Address EEEHEIE

SO - SS is the binary sector number, with SS most
signicant bit. An all zero number is not valid.
Must be given before each REDAT, WRTDA or
WTDEL command.

ADDHI Address xx33
Register
His!‘

7 0M
This instruction is used to transfer the most
signicant byte of the memory start address to the
controller. Must be given before each REDAT,
WRTDA or WTDEL corrunand. Al 5 is the most
slgtiiicant bit of the memory address.

ADDLO Address xx34
Register
lnw

7 O

This instruction is used to transfer the least
signicant byte of the memory address to the
controller.
Must be given before each REDAT, WRTDA or
WTDEL command. A0 is the least Sigiicant bit
of the memory address.

CLKBT Clock xx35
Byte

7 0EIE
This instniction is used to transfer the clock bit
pattem of the first byte to be written in a write
fonnat operation.
Must be given before the WRTFO command.

Software l/O - l



Addrm

DATBT Data xx3
Byte

~| 

I
This instruction is used to transfer the data bit
pattern of the rst byte to be wntten in a write
ton-nat operation. Must be given before the
WRTFO command.

Mnemonic k Name Bus (Bex.) ‘ Data tnrtster Bus (DBO > 7) |

6 7 0

Input Instruction (Controller - CPU)

Addrem Data transfer Bus

Mnernonic Name Bus (l-iex.) (Positive logic)

SENST Sense xx37
Status

7 0M
OPC = Operation completed
DR = Deleted Record '
NVC = Non-Valid command
NR = Drive not Ready
NA = No Address Mark
CRE = CRC Error
SM = Sector missing
BSY = Busy
NA/CRE = Timing error in read operation.

Comment: The drive is ready when the power is
on, the oppy diskette inserted and the drive is
selected.

The Non-Valid command is set whenever the
CPU transfers an unrecognisable instruction or the
CPU gives a write command and the diskette is
le protected.

The interrupt line is set tnie whenever one or
more bits in the sense status register is set true,
except for the busy status. The SENST instruction
can be given at any time. SENST must be read
before every new output inst./command because
inst./com. must not be given when BSY is true.

' DR is set when a deleted address mark is
detected. Data is transmitted as usual. After
operation is finished both DR and OPC are
true.

SM/CRE = Timing error during read/write
data transfer operation.

Software 1/O - 2
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Output Commands (CPU - Controller)

Addres Data transfer Bus (DBO - 7)
Mnemonic Name Bus (Hem) (Positive logic)

WRTDA Write X137 7 0
Da

" mlnuuuumeld

Hex; F l
Prior to the transfer of this command, it is
necessary to carry out the ADDl-ll, ADDID, and
SECTA instructions.

WTDEL Write xx37 7 0
Deleted

°-'- HIIHHEH
Hex; F2

With this command the controller writes a deleted
ID mark for the data eld.

Prior to the transfer of this command, it is
necesary to carry out the ADDHI, ADDLO. and
SE(.'l'A instructions.

WRTFO Write xx37 7 0
format

<*>v"°~'> IIIIINII
l~lex.: FB

This command is employed to initialise an entire
track. Prior to the transfer of this command. it is
necesary to cany out the ADDHI. ADDLO,

‘ CLKBT and DATBT instructions.

- ln the execution of this command, the data and
clock bit pattems for the whole track must be

— provided for by the main memory/CPU.

The controller starts by writing the last 45 bytes of
the pre-index gap. The clock bit pattern for the
first of these bytes must be loaded into the SS

register (with a CLKBT operation) and the data
bit pattem for the same byte must be loaded into
the S6 register (with a DATBT operation) before
the WRTFO command is given. The clock bit
prttem for the next byte must he in the rst
memory location (the location number is given by
the ADDHI and ADDID instructions, and the data
bit pattern for this byte must be in the next (+1)
memory location. Then comes the next clock hit
pattem and so on.

Nominally, there are 5208 bytes of clocks and
5208 bytes of data to be written into one track.
The write operation stops 1 byte after the leading
edge of the index strobe has been detected.
Norninally, this is after the rst 275 bytes of the
pre~index gap. Due to speed tolerances, the main
memory should contain at least 100 bytes of gap
data and 100 bytes of gap clocks, to compensate
for worst case speed variation.

IO15425
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\ Addrtsi Dill transfer Bus (DBO - 7)
‘ Mnemonic Name Bis (Bern) (Positive logic)

_ ~\
REDAT Read xx3

Data
7 7 O

F-=1“ IIIHHHHH
Prior to the transfer ofthis command, it is
necessary to carry out the ADDHI Ind ADDLO
and SECTA instnictions.

Hex.: E0

REDID Read ID xx37 7 0IIINHIIH
This Command is used to read an ID-mark‘ 5 bytes
are transferred to CPU:

Byte Contents

aw“...

5

Prior to the transfer of this command, it is

necessary to carry out the ADDHI and ADDLO
instruction

Hex; E6

ID Address Mark

Track address (binary) K
Binary zero

Sector address (binary)

Record length (nomrally zero),

SEEKT Seek xx37
Track

7 OIIIHHIIII Z‘

This command is used to move the head to a new
track. Prior to this command, it is necessary to
carry out the RELTA instruction

Hex.: E3

RECAL Recalibrate xx37 7 0IIIHIIHH as

This command moves the head to track O0.

Hex.: EC

Software I/O - 4
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Diskette Controller mp - Instructions

NDTE; NOT ALL THE FDLLDWING INSTRUCTIDNS ARE USED BUT CAN BE MADE AVAILABLE BY SDFTWARE IF REQUIRED

’_* Byte 1 Hex Byte 2

ACC Clear A | 0 -1 A 1 79
operation Set one 1 1 -> A 47
1 byte Inv. A ‘A -v A

Inc A

A-

TDV2114

1426-10-76

/‘

p

-

I _A+1-4A
Dec. A !A-1-»A
Shift 1. _|A+A->A
Shift Linc A-I-A-+1 -v A

Memory Copy _M M -1 A
Copy M M -v A

ACC Add M A+M -v A
10

operation Addinc M A+M+1 -1 A
2 bytes Sub M | A-M -> A

Subdec M I A—M-1 -v A

OR
XOR

Z5

|AuM-»A
IA-11-M-1A

OOOOOOO

-I-e-A-0-A-A-e

OO-“O00-*

CO--‘COO->

o---coo»

-A-0-AQQ-AQ

-0-e-oQQ-so

OOOO-I-I-A

A
-0

QQCQCQ

-A-0-A-A-0'-0

--‘O00-

-"QQ'-‘QC

-I‘-*QO"'*Q

QQ-0-AQ-0

QQOC-'-'

COO

-\-A-I

-oo

Q-s-a

O-I-A

O-I-I

-lo-D

-0-\-0

40
72 I

4E
46

53
65 I Mem. data
6A
62
54
SC

5F
5D

XORi M IA + M -1 A 63 Mem. data

I Mem. data

Mem. data
Mem. data
Mem. data
Mem. data

Mem. data
Mem. data

I

on M Auiii-»A 0-1100111 e1 Mem.data

Device COPY D D -' A
to ACC COPY D D -+ A
operation I Add 0 A+D -» A

2b Sbd D A-D—1-*

Addinc D A+D+1 -'
Sub D A-D -' A

YIGS U QC

(TNFUT DR
instruction) XOR

XORi
AND
OR

Uloooo

AndD Ano -» A

‘ -0

AUD-‘A

7iTD—>A
Anfo-»A
Auo-»A

A

A

-0

-0

-0

U
b

-0-L-L-a

-A-A-A-A

-A-I-l-I

U000

~§¢§#§

-0

-0

-I

U
-§

-5-nlu§

in-I-ml

—l-bani

E53?

_.. DQ _

... DQ ._

_ D9 ._

__ DQ _.

... DQ ...

-D0 +-

A+D A -- -
_. DQ ._

_ D9 __

._ DQ ._.

.-s_-I-0

-s-l_.g

-0-I...;

U0U
isAb

UUU
OOO

OOOOOOOOOOOO

OOOOOOOOOOOO

-I-I-loo-loo;-I-I-lo

Q-eQ..a-a-0-AAAQQQ-A

O00-*-'0-‘O0-'00

-A-sQ_s-0Q-A-aQQ-0Q

-‘Q-aQ-a-AQQ-a-AQ-0

-a-0-A-L-A-QQQQQ-0-A

1 ' Z A 1

Device addresses:
Read Clock register: F0
(1 1 1 1 0000)

Read Data register F1

(1111 0001)

S-register E0 —>

EF. (1110 S3 — S0)

, r ,,,1_1__ , —' ",.' --L—1-1-—_ -_--' ---u-n--11-1 --
Test TEQ M A=M->7 00011100 1C -V Mem.data

_l

Test if A = B, with
Qpgratign “ JA = B instr.
No TGTRM A>M->? 00011100 1c |Mem.data xx 1,TestifA>M
glorgking A with JCBFY 11151.

Q1 age . A>MifJCary=0
2bytes nss M A <M -> 7 0 0 0 1 0 1 0 0 14 Mem. data xx E Test if A<Mwith

i — — I pi "-'" '

Jump 'JUNC Jump uncond.
operation JEQ Jump if A M

i.n~1.o Jump ifiNLD==1
JCOLD 1 Jump if COLD = 1

A I

A JPULS 1 Jump if PULS = 1

I INRDV |Jump if RD'V§ = 1

JCRCE ‘ Jump if CRCE = 1

JDATR Jump if DATR = 1

JTERR Jump if TERR = 1

-0-A-0-s-s

QQQOQ

-a..s-0-0-n

-s-0-:-.0-0

CCQQC

-*CQCQ

Q-A-‘DO

Q-‘O-‘Q

u-lab

co

-Dal

1-Ir-I

oo

_l—l

-Ac

O-l

-ml-l

oo

-I-I

-Anal

1-In-I

co

-o

O-I

-0-A

OD

-a-A

-I-L

-A-I

-o

Q-0

Q-0

B0

B5
B6

B9
I

JCODD Jump if CODD = 1 BA

BB
BC

Address
Address

XX ,

' = B1 I XX
2 bytes JCary “ Jump if carry = 1 B2 ‘ Address XX

B3 A Address XX I Jump if input reg. loaded
B4 | Address XX . Jump if command reg.

\

JCary inst.
'A<MifJCary=1

loaded
Address XX A

Jump if puls is set

Address XX A Jump if diskette is not
ready

IJNTRO |Jump if TRIED = 1 1 0 1 1 0 1 1 1 B7 Address XX ‘ Jump if head is not on
track 00

JNWPT -Jump if WPRT = 1 1 0 1 1 1 0 0 0 B8 Address XX Jump it diskette is not write
protected

Address XX Jump if CRC error
Address XX Jump if clock identification

is detected (data) or 8 bit
clock set

Address XX Jump if Data Request is set

Address XX Jump if read timing error is

S81

Jnmx rJumpiflNDX=1 1 0 11 1 1 0 1 so Address xx Jump if index has not been

detectedI

JIDMD Jump iflDMOD=1 1 0 1 1 1 1 1 1 BF Address ' XX Jump iflDMOD=1

JREST Jump if JREST_=1 1 0 1 1 1 1 1 0 BE Address XX Jump if Reset sync is set
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Diskette Controller mp - Instructions

Byte 1 Hex. Byte 2 Hex.
Operation 76543210 not. 76543210 not. Comments

Transfer MTHADR M -r HADRG
operation MTLADR M -+ LADRG

MTDBUSR M -v TDBUSR ‘

M -+ D MTSTAR M .-> STATR
2 bytes MTFLOPR M -+ FLOPR

MTWDATR M -P WDATR
MTWCLKR M '4 WCLKR
MTSREG M -t SREG

Transfer ATHADR A ->HADR
operation ATLADR A -> LADR
A -+ D ATBUSR A -v DBUSR
1 byte ATSTAR A ~> STATR

ATFLOPR A —> FLOPR

I

ATWDATR A -» WDATR
ATWCLKR A -+ WCLKR |

ATSREG A -> SREG

-A-A-e-A-5

-e-A-e-A-A

OOOOO

-I-I-I-I-I

OOOOO

-*-lOOO

OO-I-‘O

-lo-IO-I

-nlullcil

-I-lcnl

OOO

Q-e-L

(DOD

no
cl-I

-5-I

-o

-A-e-A-A-A

OOOOO

OOOOO

-A-1-A-e-.5

OOOOO

-I-IOOO

OO-'-‘O

-lo-lo-I

-I-D-I

COO

COO

O-I-A

(DOD

O0
-I-I

-I-I

--o

Address ' XX High Address Reg.

Address XX Low Address Reg.

Data XX Data bus output reg.

Data XX Data to status reg.

Data XX Data to diskette drive reg. -

Bit 0 = select 1 . T

Bit 1 = select 2

Bit 2 = select 3

Bit 3 = select 4

Bit 5 = step pulse
Bit 7 '—= step direction

Data XX Data to Write reg.

Data XX Data to Write clock reg.

— S0 CX Data . XX Data from memory to S-reg.

Ace. to high address reg.

92 Aoc. to low address reg.

93 Acc. to data bus out reg.

Acc. to status reg.

- Acc. to diskette drive reg.

Bit 0 = select 1

Bit 1 = select 2

Bit 2 = select 3

Bit 3 = select 4
Bit 5 = step pulse
Bit 7 = step direct
Acc. to write data reg.

_ Acc. to write clock reg.

- S0 8X Acc. to S-reg.

Transfer TESREG | E -> SREG 1 O 1 0 X X X X Transfer data from E-reg. to
operation | I S-reg. The addresses are

E-'8 * 1 supplied automatically. S-reg

1 DYIB i Drive address : 30
Rel. trac. Addr : 31 . \|
Sec. Address : 32 m

Add. H. Reg. : 33
Add. L. Reg. : 34

Command : 37

A -v D ATCOMB A -P COMBR 1 0 0 1*0 0 0 0 BitO = Page 1 (PSEL1l
1 byte Bit 1 = Count 7 enable

operation Bit 2 = Page 2 (PSEL 21

-' -- -- 1
Bit 3 = Read data 2

M -v D MTCOMB M -+ COMBR 1 1 O 1 O O O O DO Mem. data XX (disable lin
2 byte -Bit 4 = Read data 1

operation (daten)
Bit 5 =7 Write data 2 .

Bit 6 = Write data 1

Bit 7 = Sync Ri 1 — i n—_ ' I i i | 1 1
A -v D ATGENR A -> GENR 1 0 0 1 1 O O 0 98 BitO == Not used

1 byte Bit 1 = Inter. Reg.

operation Bit2 = R1 (RESDIl
I I ' ' in ' 1

A - . - -- Bit3 = SetDR(Data
M -t D MTGENR M -P GENR 1 1 0 1 1 0 O 0 D8 Mem. data XX - Request)

2byte Bit4 = Not used

operation (ENQMB' QU1-pu-r Bit 5 = Not used

and 2 BYTE) Bit6 = Not used

Bit7 = R2 (RESJC)
1 __l -1 I I "— i '

Software mp - 2

The OUTPUT necessary for GENCL means R1 R2

e) ‘

output (data) from the mp to the various
registers on the board.
Does not imply a computer to board
transfer.

-e-LQQ

-'O—*O

Don't care
Don't care
RESJC
RESDI

'Ol'9Z1?l

VHZ/\Cl.L


