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DESCRIPTION 1.

The FDI501 and FDI5S02 Floppy Disk Interface are controller boards
to the RCB50 system. The controller may be connected to the
microcaomputer board housed in RC850. Connection to the floppy
disk drive is made using the cable CBLI60 which makes a standard
connection for floppy disk drives used in the RC700 and RC850

systems.

This manual contains the following main parts:
Floppy Disk Interface
Optional Parallel Interface

Signal Cables

Note: FDI501 and FDIS02 have the same format, fit and function.
FDI502 is a new print layout which removes the FC020-005.

In FDI502 the switches are replaced with wrappings and

removable shorts.
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The FDI5SO1 and FDI502 are built on single circuit boards. They
are connected to J1 on the microcomputer board housed in the
RC850. Through this connector the power to the board is supplied.
FDI501 needs the following power: +5 V. Typical power

Fig. 2 shows a block diagram for FDI501 and FDI502. In the dia-

gram is shown, where each block is found in the circuit diagrams.

The functional description follows the block diagram. This paper
does not contain a full description of all the functions of the
VLSI circuits used. This kind of information may be supplied by

the manufacturers of the VLSI circuits.

The addressing of the devices is made very simple with the
circuits shown in diagram page FDIO4. Each device uses 4

2. FLOPPY DISK INTERFACE
2.1 General Description
consumption: 0.6 A.
The board layout is shown in fig. 1.
2.2 Block Diagram
2.3 Functional Description
2.3.1 Address Decoder
addresses as shown in fig. 3.
2.3.2 Floppy Disk Controller

The floppy disk controller to FDIS01 and FDI502 is based on the
FDC chip uPD765 from NEC or 8272 from Intel. The chip contains
the circuitry and control functions for interfacing the processor

to 4 floppy disk drives. It supports both IBM3740 single density

2.1

2.2

2.3

2.3.2
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Ao. Narme .ZC Zypc Commenls

g0 D/5P L BL75 PRREAMETER PORT

01 - COMMAND PORT

g2 -

05 -

o4 FLOP * M PD 765 MRIN STRTYS REG

05 - DATR REG

0 6 - or L 8272

0 7 -

068 S70 ZBOR - SI02 | DRTAHAR CHANNEL B

039 - DATR CHANNELB

0R - CONTROL CHRANNEL A

0B - CONMTROL CHRNNEL B

0 C crcC 2804-C7C CHENNEL O o 5/0K

0D - CHANNEL [ Zo0 5/08

0E - CHONNEL 2 LN D/ISP

0 F -  CHAMNEL 3 TNT FLOP

/0 PIO + Z BO0AH- PO DRTR KEYBORRD

/1 - DATH PRRALLEL T/0

/2 - CONTRIL KEYBOARD

/2 u CONTROL PREFLLEL I/

//g SW/I7CH LAPUT : 88 From SwidA
- *

/¢ - OUTPUT: ENFBLE MO7OR

/7 - RMND SELECT FLOPPY 7YPE

/8 D15 PROM

19 -

/A -

) -

7C S OUND

/D -

ya ~

{ F -

* ysed 1n FDI 50/

Fug. 3. Address Decode 277 FDL 507



2.3.3

format (FM) and IBM system 34 double density format including
double sided recording.

Fig. 4 shows a block diagram for the controller chip.

The uPD765 contains two registers which may be accessed by the
program. The 8-bit main status register contains the status
information of the FDC and may be accessed at any time. The 8-bit
data register (actually consists of several registers in stack
with only one register present to the bus at a time), stores
data, commands, parameters and floppy disk drive information.

Fig. 5 shows the information stored in the status register.

Fig. 6 shows the information to and from the data register during
a read or write instruction to the controller. The programming of
uPD765 is very complex and is described by the manufacturer. The
controller interfaced to both Maxi- and Mini disc drives. The
circuits on diagrams FDIO2 and FDIO3 show this.

Fig. 7 shows the data media floppy disk. The diskette contains a
numbber of tracks which again are divided into a number of sectors
as shown in fig. 8. The controller is able to format, read or
write the diskette. Information about the actual formats used is
available in the software manuals. Fig. 9 shows the two recording
methods used.

Strapping FDI501 and FDI502

Besides the 8 switches selectable for the program using the
device code 14(Hex) (see subsection 2.3.2), FDI801 contains 4

other switches. The way to strap them is shown in fig. 10.

2.3.3
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STATYS BEGCISTER (MAIN STHTUS BEC/STER)
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VREVOIUTION (166.67 m.s. NOMINAL)

e
INDEX —ﬂ —4 f L

INDEX MARK ADDRESS FIELD
ADDRESS MARK /_

~

}.__SEOO‘

{26 TIMES)

SECTOR -

= f— G2 —={ L —

-
[I l ] l I l l l DATA (12€ BYTES) J]L [ ‘Z
‘_-[—mu MARK (1 eYTE) ¥ L - L—PREAM.‘LE
PREAMSLE (6 BYTES) CRC 8-15 (1 ByTER) (¢ BYTED)

CRC §-15 (LEAST SIGNIFICANT 8 BITS) CRC 0-7 () BYTE)
L_GC 0-7 (MOST SIGNIFICANT & 81TS)
ZEROS (1 BYTE)
SECTOR ADDRESS BITS SEC 0~7 () BYTE) *
ZEROS (1 BYTE)
b TRACK ADDRESS BITS TRK D-7 {1 BYTE) *
ADDRESS MARK (1 BYTE)

* BIT 0 IS THE MOST SIGNIFICANT BIT

GaP FIELDS

G1 = 2¢ BYTES HEX FF
é BYTES HEX'00
G2 = 11 BYTES HEX FF
6 BYTES HEX 00
G3 = 77 #YTES HEX FF
¢ BYTES HEX OO
G4 =314 BYTES HEX FF
& BYTES HEX OO

DRATH MARK s also called '2Dala Address Mark'

/’éy. g. Trnformalern sloredd orn one rack
of a Disgelle . T re 540,727/0’55 Ferc
Shows a 8° Diskelle .
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D v Dafa Pulse
C ~ Clock

M s also called Sergle .Den.sc'{y.
MEN - - - double  — 7
8 DISk 514" prsk
FM MFM F MFM
Bzl Cell 4 s ZuS G5 Jusec
Flue Changes/Cell 2 / 2 /
- ~  JInch 6536 §536 2728 5454
Klo BLEs/Sec 250 500 /25 250
Frecuency Ralios 2// ,Z// j// .2//
Bt Zo Bl 5/oa.cchy Z/As j/J Sus ?/45
S 5 & uns s
Vs 4;5 e 5;‘: :
iz 9. RECORDING METHIODS OF

FLOPPY D/SKS.
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55 5S¢

i
If

RED DO, V/IS/IBLE =~ ON

Il

1_, ON ~ MINI FLOPPY SELECTED
\_ON v MEX! FLOPPY SELECTED

1 {

L 'E:. BOTH OFF ~ THE PROGRAN
SELECTS M/ o MAX/
FLOPPY RFTER RBESET /S
MV FLOPPY SELECTED.

L, OV~  SWITCHES on FDT 507
(DEVICE NO. 7% (#EX))

/S USED. SW/ITCHES ON
THE CPY BORRD US/NG
THE SAME DEVICE AO
SHOULD BE D/SCONNECTED.

L, SW/TCH SHOULD BE on, WHEN
MINI FLOPPY WITHOUT RBERADY SIGNAL
/S USED.

Feg. /0. STRAPPING DI 507 .
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OPTIONAL PARAILEI. INTERFACE 3

The layout of FDI501 and FDI502 is prepared for connection of a
parallel interface. Although the IC's are not mounted, the fol-
lowing description of the circuit is contained in this paper. The
Z80A parallel I/0 (PIO) interface controller is a programable,
two port device which provides interface between the CPU and the
connector J2 for parallel I/0. The diagram is shown on page
FDIO4. The block diagram is shown in fig. 11. The internal struc-—
ture of the Z80A-PIO consists of a hus interface, internal con-
trol logic, port A 1I/0 logic, port B I/O logic and interrupt con-
trol logic.

Each of the two port I/0 logic is composed of 6 registers. The
registers include: an 8-bit input register, an 8-bit ocutput re-
gister, a 2-bit moderegister, an 8-bit mask register, an 8-bit

input/output select register and a 2-bit mask control register.

Before using the PIO it has to be programmed to the wanted Inter-

rupt Vector and operating mode. This is described in manuals from
Zilog.

The timing diagram in fig. 12 shows input from a keyboard. The
interrupt system is described in the manual for the microcom-
puter.
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CIRCUIT DIAGRAM

The following 5 pages contain the circuit diagrams for FDI501 and
FDI502. They are made according to the RC standard for diagrams
to the RC700 and RCB50 systeams.
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Signal Destination Description

16 MHz Symmetric clocdk signal of 16 MHz
8 - - - - - 8 -
4 - - - - - 4 -
2 - - - - - 2 -

1 - - - - - 1 -
0.5 - - - - - 0.5 -
0.25 - - - - - 0.25 -
8 MHz/4 MHz 3 Clock to floppy controller

8 MHz for MAXI floppy and
4 MHz for MINI floppy drives

CLOCK1 2 Clock to read logic for floppy con-
troller

CLOCK?2 Clock signal to generate WRITE CLOCK

MINI SELECT 3, 4 Selects MINI floppy as strapped or as
programmed. Strapping is described in
f£ig. 10.

WRITE CLOCK 3 Write clock input to floppy control-

ler. High for about 250 nS. Period
time is 4 pS., 2 pS. or 1 usS.



R 1307

27

4 4/ FTRNNETY Sy
/70/’]: XTRL c/ 2
T 1L MH2 Tm/a SBOF 73
— 7174 ¢ MAYZ
Zu# - I 0%
sy .1 cs c¥ | 73
h T29p 7R 2179 4 Ml Zaileiet
2N LIDTS Wd
okl /0 73
L 4 SV 795 r M2
ov oV o ov 2%
7%
SMHZ
4 MHL
&) LMK
744745 Bf 4 73 i d P
04 A
| l4a193) @a& r LMY
0
74
{f Q5 MHL
/0 .25 MAL
L -
7 8
53 2R
/5L 1 8BMMZ 2 L | 7045.023]
1 D2-0 rMrSELELT D j oV
w)_g V- Vulsd Tl duclo P4
llﬂ 76«[7/{} g j ra )
- ¢ MINISELECT |
— 745/ » Y /3 @/2 ,
‘ ‘ 0 1CLOCK
7445757 7545 757
/_Z‘L:_t%._%iﬁﬁﬁz_______z.ia AV
{74/ S MHZ 1m0 SlBo
{1 Th-% 4MHZ 723, /lco A
{ T4-3 BMHZ 4100 14100 A CLOCK /
! I4-4 LMY ’Z M/ 3% 3‘) QLK 2
- Z A cd
/0 'LB/ /0\c/ #
1 94-2 /4 MH2Z yR3V:X% [A\of
£
/ 74 AEZ) A
3.9%-2 MFM MODE ay | ov
73
4 / 4V 25V
ov )
s5¢ 33 82
7 = 52
18X 16 2
2108 B 1 7 | 2 - /7"2 W/ SEL
- 1S 2 | D 2 7 MIN SE&
{J7-R5  JTOWR 4794 k) va
47 41- {0 v LN SWYICH 32 ole MIN/ SLL
‘ (2 2 4.5 J
117445 7445
sl{=CAT 2 BESEL 3]/32 )DL"[j/_sz >°‘£——ﬁ
¥ 13-4 LOG/L /AR
Y4 63
212 /15 WEITE CLOCA
{1 B4 -4l  LLOCK L K174 [
ole
T4
1 13-/0 1 2MMZ 1Y
FDI 507 /‘Zo/a/oj Condroller Clock §/osc’em ADs ol

R /3482

Circueé D c’ajra,m



Signal

28

Destination Description

READ DATA

D WINDOW

DIRECTION SEL

WP/TS

FLT/TRO

LOW CURRENT

MOTOR EN

RESET

DSEL O

w

v o n

-

Read data from the floppy, synchron-
ized with the VCO signal to separate
phase bits and data bits

Data window is used by the floppy
controller to separate data bits from
phase bits

Output pulse to make the floppy head
move from one cylinder to the next

Used together with the step pulse. A
low signal together with a step pulse
makes the floppy head move towards
the center

Write protect/two sided. Signal from
the floppy disk drive

Fault/Track 0. Signal from the floppy
disk drive

Signal to the MAXI disk drive. Used
to decrease the write current when
the head is close to the center of
the disk

Signal to the MINI disk. Used to
start and stop the motor

Power Reset and Master Reset

DRIVE SELECT 0
- - 1
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Signal Destination Description

WR DATA 5 WRITE Data to the floppy disk drive.
Valid when WRITE GATE is on

WRITE GATE 5 Control signal to the floppy disk
drive. Informs that now the WR DATA
is valid

MFM MODE 1 MFM MODE is dual density,

MF MODE is single density

VQo 2 Voltage Controlled Oscillator. The
signals is used to enable the read

control logic

SEEK MODE 2 Sets input and output selector in
seek mode

FR/STP 2 Control signal. Fault Reset/Step

LC/DIR 2 Control signal. Low Current/Direction

HEAD LOAD 5 Control signal. Head Load

SIDE SELECT 5 Control signal. Side Select

DRIVE SEL O 2 Control signal. Drive Select O

DRIVE SEL 1 2 Control signal. Drive Select 1

DRIVE SEL 2 2 Control signal. Drive Select 2

DRIVE SEL 3 2 Control signal. Drive Select 3

DREQ1 DMA Request from the floppy

, controller

FD INTR Interrupt Request from the floppy
controller

RDY Floppy Disk Drive is Ready. When S5

is closed a Minifloppy without Ready
signal may be used

INDEX Index Mark from floppy disk drive
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Signal Destination Description

I/O0 A (0:7) Input/Output signals from channel A
of the PIO

STROBE A Input Strobe signal for the channel A
of the PIO

REG READY A Register Ready A output signal for

the channel A of the PIO

I/0 B (0:7) Input/output signals from channel B
of the PIO

STROBE B Input Strobe signal for the channel B
of the PIO

REG READY B Register Ready B output signal for

the channel B of the PIO

INT Interrupt request

EN FLOP Enable Floppy Controller

EN SWITCH 1, 2 Enable Switch

BUS (0:7) Data bus for the system

Test strobe The signal is used when the PIO is
tested

NOTE 1: POS51 and POS81 are not mounted in FDIS501.

NOTE 2: S5 left open disables the switches (S1:54) from being
sensed by the program.



33

57
JI/-C8B  BUS ] L9100 AOVLS L/ R0 22-4 ¢
32/ A8 / 20107 Y ZAvrL] = -/ L ¢
$7/-C9 2 /o2 VEAVZ, - < L4 ¢
{2/-49 3 40103 VERV7] R, A
JL-Cl vl 391p% VERY7/) - 4 J22-8 2
{27- 8170 ] 38105 AR519 - -5 J2-9 ¢
2/-clf 4 3126 A6l18 A JL-/0 ¢
STEY 14 / 2]p7 AT -~ -7 NPES7A,
7 ,ezl_f_f-j(_rfa‘v
WI1-A4d  ADD B/A SEL  RSTRYLZk ) 7 STPOAER T2 L5 ¢
Y101 ApD{ S1CONT/DATR 28 REGREADYA I ¢
CE Bo 21 10380 JL-22 ¢
H-RI5 7 M BUF 37347 B [28 - -7 2223 ;
Mﬁﬁ&___%o/gﬂ 4332 2409 - % {Jﬁ "j;u:
VL Ll 72D BUF B - - -2l .
9 Byla/ -~ 7 27 77¢
SI/-AL7 LK 251 135_% - -4 JL 718 ;
- Bel3 - - & I 19 ¢
BT7I34 - -7 -
1Lty CHRIN 24V ET ssxpSV
BSTR , £ -2
*5YPIN 26 2 BLEG REALYBIL [
ovVRINS  TNTTAS D774 <
7£01dd .
2808~ PI0 72-3 ¢
T EN LD
/7
74.5738
g/ TEN FLOP
7 ENMSWITCH
AUs 0 27- L8 ¢
- 1 Il -RA8 ¢
- 2 J27-C9 .
- J/-R9;
- 4 L= CL0¢
- 5 77 -R10¢
i J/-Clle
- 7 ZENT7;
(,_éz_ﬂ,é LOCIC {4
27k C‘i_‘ /00/7/' Egofz (0L /C 1B
Sy 28 sl ul s
7/25 /23143
/ T P2
5/-2/ PEG READY A y ? L2l ¢
f
5 L
oV
DI 50/ Parallel LN/ o007 POR] CONTBOLLER I 0%
273 140 Al ress Decoder

Cercwel Dc‘aﬁ ram



L U o

34

Signal Destination Description

PRECLOCK 3 Clock to precompensation register
RD DATA 2 Input signal from floppy disk
WRITE PROT 2 - - - - -
TRACKO 2 - - - - -

READY 3 - - - - -

INDEX 3 - - - - -

TWO SIDED 2 - - - - -
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SIGNAL. CABLE 5.

The cable used is of the type CBLO960. The signal cable is con-
nected from J3 on the FDI501 board to the socket of RC850. The
output plug placed in the socket of RC850 is a 37-pin D connector
female and makes an RC standard for connection to floppy disk
drives like RC762.

The pin numbers are shown in fig. 13.

Signal Cable if PIO is Used 5.1

If the PIO is used, the pin numbers of the cable are the same as
shown in diagram FDIO4, connector J2. The output connector is
also placed in the socket of RC850 and is a 25-pin D connector

female.
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SICNBL ANEME DIRLECT/ON | P/IN N0
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NOT USED 2
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r WRITE PROT | Feom FLorpy | 18
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RETURN LETTER

Title: FDI501 and FDIS02 Floppy Disk Inter- RcSI. No.: 44-RT2034
face, Technical Manual

A/S Regnecentralen af 1979/RC Computer A/S maintains a continual effort to im-
prove the quality and usefulness of its publications. To do this effectively we need
user feedback, your critical evaluation of this manual.

Please comment on this manual’s completeness, accuracy, organization, usability,
and readability:

Do you find errors in this manual? If so, specify by page.

How can this manual be improved?

Other comments?

Name: Title:

Company:
Address:

Date:

Thank you <
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