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DATE 8/ 7 /892

FIELD CHANGE NOTICE NUMBER 94

ORIGINATOR Chris Alfred PRODUCT: CMI / MFX
ASSEMBLY Nao. QFC-8 DESCRIPTION Floppy disk control card
This FCN applies to REV No: REV 6A.0 The New REV No is: REV6A.2

REASON FOR CHANGE:

To correctly modify card for 8" or 3.5" floppy drives.

DETAILS OF CHANGE:

1. Check that the information described in FCN -1 and FCN -5 is done. See attached sheets.
2. Remove pin 8 from RN-1 (150 ohm), and install EPROM rev DQFC911.

Mark board for use only with 3.5" drive.

In the case where the card is used with an 8" drive check FCN -1 and FCN -5 have been
done and that EPROM rev. DFQC910 is in place.
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Floppy Disc Controller QFCY

Address Map
(refer schematic QFC9-01)

The controller is accessed through two locations, in a memory map
which enables access to peripherals. An address register is set up to
point to the required controller register. All data is read or written
through a single data register.

ADDRESS (HEX) READ WRITE
FCEO data data
FCEI status register address register

The 7 controller registers are:

00 control register

02 DMA address (low byte)

04 DMA address (high byte)

06 byte count to read/write (low byte, inverted)

08 byte count to read/write (high byte, inverted)

0A command location to load device driver ROM into RAM

wD1791 LS.I
0C  cmd (write) status (read)
oD track
QE sector
OF data

The definitions of the control register bits are:

DSO drive select address bit 0

DS1 drive select address bit |

enable interrupt (active high)

enable DMA address incrementing (active low)
DMA transfer direction (1= to disk)

side select

retrig head load timer

DENS density selection

G Ohh B W~ O

The definitions of the control status bits are:
0 0

1 n/c

2 n/c

3 ready

4 two sided

b disk change

6 interrupt

7 device driver loading (active low)
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QFC9 Floppy Disc ‘Controller

Commands _
The extensive instruction set of the 1791 LSI can be obtained from

the manufacturers data sheets for the 1791. This device handles all
data conversions between the disk drive and the CM1I buss.

DMA address Counters
(refer schematic QFC9-02)

Sixteen bit counter chain Cl to C4 is used to provide the address
for DMA transfers. The starting address for each disk transfer is
established by writing the appropriate byte address to the address
register then writing the address byte to the data register and then
repeating for the other address byte. This causes the address to be
preset into the DMA address counters by means of parallel-load strobe
pulses STAL (low byte) and STAH (high byte). The incrementing of
the DMA counters may be inhibited under software control, so that
disk data may be dumped directly into the data portholes on channel
cards.

DMA Byte Transfer Counters
(refer schematic QFC9-04)

Sixteen bit counter chain C5 to C8 is used to transfer the required
number of bytes to or from disk. It must be initialized with the
inverse of the number of bytes to be transfered. Any number may be
specified up to 2 maximum of 65,535 bytes. Only those bytes specified
will be tranferred to memory on a disk read. This allows less than a
sector to be read from disk, and saves the software overhead required
to handle partial sector reads. The recad takes place but the buss YMA
signal goes inmactive after the required number of bytes have been
transferred, so disabling memory writes. The VMA disable signal is
generated from the ripple carry out on this counter chain, by
buflering /FINPS, (Finished Partial Sector ).

When 2 transfer occurs, the DMAC ( Direct Memory Access Claim )
line is generated so that the memory card swaps maps, allowing data
to be dumped into memory currently not mapped into the processor’s
address space. This signal is generated by the components around flip-
flop All.

Data Buffers
(refer schematic QFC9-02)

Data is propagated from the system data bus via latch B6 which
hold the data across the processor | phase. This latched data also
becomes the DATA FROM BUS via buffer BS, to the floppy-controller
LSIL

Data written to the system control register at 00 is latched by B7.
This controls such functions as drive select and DMA direction.

2.5.4 - DIGITAL CARD CAGE

REAS |




Floppy Disc Controller QFC9

Address Decoding

Address range SFCEQ-SFCE! is decoded by gates Bl, El, B2, El and
latched by D2.

Address SFCEO is used to cnable the internal data buss to read and
write to controller functions.
Address SFCE! data is latched by B8 and with the access to FCEO
gensrates the internal chip selects and read/write strobes through C9.

Inverting buffer E5 and open collector drivers E6, E7 are used to
interface the 1791 LSI controller to the disk drive cable. Incoming
disk status signals are pulled up by 150 ohm terminating resistors.

Controller LSI

The Interupt Request from the LSI is gated with the Interupt
Enable to provide an open-collector interupt signal for the system
1.R.Q. on buss pin 63A.

DMA Logic
(refer schematic QFC9-03)

Data requests from the 1791 or Device Driver rom loading are
synchronised with Processor 2 Phase 2 using flip-flops Cl and AlOQ.
This sets up a DMA request to the processor (RDMA).

DMA cycles are granted by ACK acknowledge signal.

Flip-flop All only allows 2 DMA cycle to occur every second
Processor cycle (the floppy drive can not transfer at that rate but this
is a system constraint on other DMA devices in the DMA daisy chain).

The DMA daisy chain is controled by JENL and /EDL. Respectively
these stand for, Enable Next Level and Enable Dma Level. When
JEDL is active, 2 DMA request may be requested by the highest
priority device. The /ENL signal informs the next device in the daisy
chain that it may make a request if higher priority devices have not.

Depending on which function has been requested (Reset, Read,
write ) the required DTB (Data to Bus ), and ATB ( Address to Bus)
signals are issued.

Control Register

The control register contains the drive number select bits, density
selection, interupt enable, increment DMA address enable, dat
transfer direction, side select and retrigger head load delay.

This register is the latch at B7.

The "retrig head” signal is used to reactivate the head load delay
when the drive number has been changed, to allow for head bounce.
Master Oscillator ¥
(refer schematic QFC9-05)

The LSIs used on the card require 2 master 16MHz clock. This is
generated with the components around the 74504 at F5. The FDC9229
generates the 2 MHz clock for the 1791, by dividing this internally.
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QFCO9 Floppy Disc Controller

\Write Precompensation

In double density operation there may be a time shift applied to the
data when it is being written to the inner disk tracks ( >45 ). The
amount of shift is determined by the LSI and the floppy disk suport
device 9229. They produce a programmable delay of 1 to 3 clock

cycles. ;
The amount, if any, is specified by the drive manufacturer. Links

W4, W5, W6, W7 select the amount. The amount on inner and outer
tracks can be independently set.

W7 Precompensation Value (in,nS)

£
o

W5

0
62.5
125
187.5
250
250
3125
3125

s - l = = i - |
—_— 00— — OO0
—_—0 e O — O — O

The precompensation value is normally set to 0 on inner and outer
tracks. It is more important on inner tracks as the bit density on the
disk is greater.

W4 selects minifloppy drives and also requires the board to be made
with a 34 pin connector (or a special cable) and an 8§MHz crystal.

Data Separator

The serial data stream that comes from the drive is in a
synchronous form. It has embedded the required data as well as clock
pulses and synchronization "marker bytes"

The data separator is used to generate the data window from the
FM (single density) or MFM (double density) encoded READ DATA
supplied by the disk drive. The separator tracks, so that incoming
data is always in the center of the data window. This data window
informs the controller chip which bits in the data stream it is
receiving are data and which are clock bits just used in the data
encoding scheme.

The separator is a digital phase locked loop in the FDC9%229 chip at
E10. This chip does all the work of data separation.

Device Driver ROM

The disk controller software may be placed in a 2K or 4K EPROM
on the controller card. This EPROM is not in the processor’s directly
addressable memory. It is executed by reading the software into
RAM. This is done by DMA. The EPROM is copied into RAM as if
reading a disk, except much faster.
The least significant DMA counter lines are used as addresses on the
EPROM, so the EPROM can only be loaded into memory on 2k or 4k
boundaries. The flip-flop C1! and gates in DII and Bll produce a
DMA write to memory request that is terminated after the byte
counter times out.

2.5.6 - DIGITAL CARD CAGE

-
. |

By

r—

G

gﬁ.l'-

A-2as

:




Floppy Disc Controller QFC9-01
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QFCO-02 Floppy Disc Controller
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Floppy Disc Controller QFC9-03

9 'NOISIAZY @'Y ‘:NMYHd

ujey) Asieq 21807 YING

(31: ]
o 8051
8v
0151
)
aLyY =— 200va
— e
h
o9 avwad < 20avd
al
6083 & _ o ¥ vIe
_ 5|2 .
10— : L . < AIva
21 os o |
. .
- " 00s1 aero._c Em__ SIAAS—
" S Ao ¢ %t 285
5 2 150410
5 e O—H e (1] 21
dia — m ¥ 90%1
- T 1a G B o .4 we
BOS1 — 3 B P 8081
LYLS 33 2¢29 512 o3l " o "
bY
<4 v oy < Ty 00S1_ o, ik <
v0S1 ! vLS — )
N — .u gavy 1 : o O 1 V § NE
a9 S —51°2 _ b 3|2 ' Y
2 o\a _:H u_ _H
o ¢ 251 ¢ 13s 2a0ve
IN lwAnl pLST s e - s
HYWa —z{0 g [
A 9 { ¥ ]
5 1
B L - 00S 5
IM=3 /\/__ 8 9 a|2

o+ Ty
v3 _
0 Ly ov2st O ¢ vLST

8061 ola S <

2 2 2 | s
— o .IlﬂlQ Hia ] nlu 1] _ 2 S _l. L4 6 " < [»] g a .M|

< = ;o RS Free 68 6Y _mﬂ

o - ed = a«.r.w._ 4 €051 0051 ¢H

T F et W

00571 S c0os < 6 , o 2\ < 9 : St a¢29
— o e R _.l <

9 - W 5 B 3 89 H LY 69 oL I

i hmDrel - vHa B yigg M3 13 a3

T []

§ 6

DIGITAL CARD CAGE - 2.5.9




(73

QFCO-04 Floppy Disc Controller
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Floppy Disc Controller QFCS8-05
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QFCO9-06 Floppy Disc Controller

1 2 GND
3 < HOWD
5 READ DATA o HOLZ
7 | WRITE PROTECT 8

9 | TRACK @ Q.

11 | WRITE GATE 12

13 | wRITE DATA A=

15 | STEP e

17 | DIRECTION 18

19 | DS4 20

21 1053 22

23| pDs2 24

25| 031 (4

21 2B | KoLt

29 | READY 30

31 | INDEX 32

33 | HEAD WOAD 34 | woLG
35 | ALT 3 | W USE
37 | S\DE SELECT 38

9 40 | DISK CHANGE
a1 42 | TwO SIDE
43 44

as 46

47 48

49 | LOW CURRENT 50
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Cable Connector Signals

DRAWN: A.D REVISION: 6
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