CHAPTER 7

Format Examples

7.1 Introduction

This module supplies a flexible software interface between the
Floppy Disk Drive(s) and the SCSI bus. This gives a large range
of media formats which can be supported.

A separate document called "Floppy Disk Format Examples" will
give example drive tables for general media formats.

Use these tables as they are or change them according to your
needs.
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CHAPTER 8

Hardware Interface

8.1 Features

- 6809 microprocessor

- 6844 direct memory controller

- 2 MHz operating frequency

- 64 kBytes of RAM/EPROM on board memory space
- floppy disk drive controller

- SCSI bus controller (target/initiator)

8.2 General Description

The CC93 is a high-performance floppy disk drive interface
based on the 6809 microprocessor. Data transfer to and from the
floppy disk controller and SCSI bus controller may be
programmed to occur under DMA control. All devices can
interrupt the processor. The board is capable of supporting a
total of 64 kByte RAM and EPROM. The amount of EPROM is not
restricted. The I/0 map can be placed anywhere in the
memory-map and takes only 256 bytes of memory. The floppy disk
controller can handle all currently known types of floppy disk
drives e.g.:

8" (DS/DD)

9.25" ‘mini

3.50" micro

and 5.25" eight inch compatible.

Mixing of different types of drives is possible. The SCSI bus
controller can be used in target mode as well as in initiator
mode. In initiator mode other devices may be accessed like e.g.
hard disks, tape streamers, other computers etc.. 1In target
mode the single board computer acts as an intelligent interface
to the floppy disk drives.
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CHAPTER 9

Installation Instructions

9.1 Introduction

This chapter provides the hardware preparation and installation
instructions for the CC93 module.

9.2 Power Connection

Power for the electronics of the board is derived from the Pl
and P2 connectors from the VMEbus. Power to the drives can be
taken from the PCl and PC2 connectors:

| * o o | PCl and PC2

5V GND 12V

If the total supply current at +12Vdc to the drives does not
exceed at any time the maximum current rating for the VMEbus
+12Vdc power pin of Pl (about 1.5 Amp at 60 degrees C), then it
is not necessary to use the extra pins on the P2 connector.

If power does exceed this maximum current (for instance, a hard
disk drive at power on), the extra power pins of P2 must be
connected externally to the power supply of the VMEbus.

9.3 Jumper Settings

All jumper settings discussed in the next section are
illustrated as seen from the component side with the P1
connector downwards. Pin number one is identified as '*', rest
of pins are identified as 'o'.
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9.3.1 JB1l: Eprom Size Select
This jumper selects what size of Eprom devices are used.

*
[ 8 kbyte Eprom
o

O

*

o
] 32 kbyte Eprom
o

9.3.2 JB2: Ram Size Select

This jumper selects what size of Ram devices are used.

*
8 kbyte Ram
o

(o]

*

o
| 32 kbyte Ram
o

9.3.3 Socket 1

This socket may only contain Ram devices. Jumper blocks JB2Z and
JB3 must be set according to the size of Ram devices used.
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JB3: Ram size select

*---0 8 kbyte Ram
o o
_;___;_
0---0 32 kbyte Ram

9.3.4 Socket 2

This socket may contain Ram or
device must be of the same size as
device must be of the same size as
JB4: Ram/Eprom size select

*ee-0 all other

o o

* o

o---0 32 kbyte Ram

Eprom type of devices. A Ram

used in Socket 1.
used in Socket 3.

*---0 8 kbyte Ram/Eprom
o o
_;___;_

o---0 32 kbyte Ram/Eprom
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JB6: Ram/Eprom size select

X-=-0 8/32 kbyte Ram

o o
(o} (o}
* o
o---0 8 kbyte Eprom
o (o}
* o)
(o} o

O---0 32 kbyte Eprom

9.3.5 Socket 3

This socket may only contain Eprom devices. Jumper blocks JBl1
and JB7 must be set according to the size of Eprom devices
used.

JB7: Eprom size select

*-—--0 8 kbyte Eprom
o o
,;___;
o---0 32 kbyte Eprom

9.3.6 JB8: SCSI ID Number

Before connecting the board to a SCSIbus an ID number must be
selected. Only one jumper may be installed.
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------- ID #
* o 0
0---0 1
(] o 2
o o 3
o o 4
o o 5
o o) 6
o o 7

9.3.7 JB9: Clock Select

This jumper selects between an 8 or a 10 MHz clock to the
NCR5386.

*
| 10 MHz
(o]
o]
*
o
8 MHz

o]

9.3.8 JB1l1l: SCSI Parity Enable

This jumper enables and disables the parity check of the SCSI
controller. The controller will however always generate odd
parity on all SCSI bus transfers regardless the setting of this
jumper. The setting of the jumper is sampled only once when the
board is reset. Only one jumper may be installed.
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*ewwp Parity disabled
o o
* o}
0o---0 Parity enabled

9.3.9 JB12: Termination Power

When this jumper is removed, the termination power (TRMPWR) for
the resistor networks must be supplied via the SCSI bus. When
the jumper is installed the resistor networks use the +5V of
the board and TRMPWR will be fed to the SCSI bus (using a
diode).

9.3.10 JB13/14: Hard Disk ID

The pins of these jumper blocks are one to one connected and
allow easy ID change while the Hard Disk drive is mounted.
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9.4 Connector Assignments

PIN ASSIGNMENTS P3/P4

3.50" Floppy disk drive connector

P3/P4
2

note:

name

drive type select
head load
select 4
index

select 1
select 2
select 3
motor on
direction
step

write data
write enable
track 0O
write protect
read data
side select
ready

all odd pins are connected to ground.
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PIN ASSIGNMENTS P2 and P5/P6
SCSI bus connector

P2A P5/P6 name
1 2 -DB(0)
2 4 -DB(1)
3 6 -DB(2)
4 8 -DB(3)
5 10 -DB(4)
6 12 -DB(5)
7 14 -DB(6)
8 16 -DB(7)
9 18 -DB(P)
10 20 GND
3 s P 22 GND
12 24 GND
13 26 TRMPWR
14 28 GND
15 30 GND
16 32 -ATN
17 34 GND
18 36 -BSY
19 38 -ACK
20 40 -RST
21 42 -MSG
22 44 -SEL
23 46 -C/D
24 48 -REQ
25 50 -I/0

note:
pins 1 to 25 of P2C are connected to ground except pin 13,
odd pins of P5/P6 are connected to ground except pin 25.
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CHAPTER 10

Theory of Operation

10.1 Introduction

This chapter provides a description of the CC93 floppy
interface module. A block diagram is given in appendix A. With
the aid of the schematic diagram in appendix B an explanation
of the operation is given.

10.2 Central Processor Unit
The implemented microprocessor (U28) is of the type MC68B09.

The chip is supplied with an 8 MHz clock derived from the 16
MHz oscillator (U24) by means of the 74393 counter (U33). The
CPU generates two phase shifted 2 MHz clock signals E and Q.
All timing of the on board address and databus is related to
those two signals.

Inputs to the processor:

/IRQ: is connected to a ‘"wired-or" DMA, Floppy and SCSI
interrupt signal

/DMA-BREQ and /HALT are connected to the DMA controller (U29);
see appropriate section.

All on board peripherals (except the DMA controller) do not use
the Motorola type of bus protocol and an adjustment is made to
the R/W generation. Further discussions on this topic are found
in the next section.

10.3 Direct Memory Access Controller

The implemented direct memory access controller (U29) is of the
type MC68B44.

The controller must be initialized for a DMA transfer by the
processor. The data transfer may be either from a peripheral to
RAM or from RAM to a peripheral. The controller will take no
actions until a peripheral requests a DMA transfer. A
peripheral signals the controller that data transfer is wanted
by asserting the proper TxRQ (transmit request) line.

The controller then asserts the /DMA-BREQ or /HALT line to the

processor to gain control of the bus. The CPU will assert DGRNT
(DMA grant) when the bus is available. The controller addresses
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the proper RAM location and asserts the TxAK (transmit
acknowledge) 1line to the peripheral which asked for service.
The data will be transferred directly between the peripheral
and RAM.

The bus is released by the DMA controller after the transfer
has taken place and normal CPU operation will continue.

Peripherals serviced by the DMA controller are the Floppy disk
drive controller and the SCSI bus controller.

Both the 6809 and the 6844 use R/W to determine the direction
of data transfer and use the select line to the peripheral and
the E <clock to strobe the data transfer. All the other
controller circuits use an other type of protocol. They expect
two signals apart from the select line: /RD (read peripheral)
and /WR (write peripheral). Transfer direction and timing are
combined in these signals. The Pall6L8 (U4) is programmed to
generate these signals using the R/W line and E and Q clocks.
During DMA transfer reading from a peripheral has to be
combined with writing to RAM and writing to a peripheral with
reading from RAM. To accomplish this an exchange is made to the
/JRD and /WR signals when in DMA mode (programmed within the
Pall6L8 (U4) ).

10.4 Memory and I/0 Selection

The memory map consists of three blocks; an EPROM block, a RAM
block and an I/O block. Decoding is done on 256 Byte
boundaries. The EPROM area is located at the top of the memory
map.

There are three sockets (U25-U27) available in which either 8k
or 32k RAM or EPROM memory devices may be inserted. Three
sockets are provided to make it possible to locate the EPROM
lower boundary on any 256 byte boundary without loosing the
unused Eprom area for RAM.

The location of the I/0 block is independent of the location of
the RAM and EPROM blocks and may be configured anywhere in the
map. The total occupied area for I/O0O is only 256 bytes of
memory.

Location of the I/0 block and the EPROM lower boundary is
programmed within the FPLA (U5). See appropriate section.
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Eight select signals are generated in the decoder (Ul). Five
are used for selecting:

the SCSI bus controller (U1l6)

the Floppy disk controller (U30)

the DMA controller (U29)

the Local Control Register (Ul12-Ul1l3)

the Floppy disk controller terminal Count pin (U30)

The remaining select lines are not used.

Each select signal decodes a 32 byte area in the I/0 map.

10.5 Floppy Disk Interface

The CC93 uses the 16 Mhz clock oscillator circuit (U24) as the
base for the signals for writing and formatting sectors. The
clock frequency applied to the floppy disk controller (U30) is
8 MHz in 8 inch mode and 4 MHz in 5.25 inch mode. The incoming
data from the floppy disk drive is converted by a WD9216/01
data separator (U31l) in two separate signals: RDW (read data
window) and RDD (read data) . The 16 MHz clock is divided into
8, 4, 2, 1 MHz and 500, 250 kHz signals (U33). These signals
are supplied to the Pall6L8 (U34) which generates the correct
write clock dependent on the density and drive type.

The write data from the floppy disk controller is clocked into
an eight bit serial in parallel out shift register (U32) in
order to generate the proper preshift delays. The delay time
depends on the signals PO, Pl and MFM from the controller (U30)
and the drive mode from the Local control register (U12-Ul13).

The processor must write command bytes into the FDC. After
receiving the last command byte, the FDC starts executing the

command. Data may be transferred under control of the DMA
controller.

10.6 SCSI Bus Interface

The interface uses the SCSI bus controller chip NCR5386 (U16).
A correct functioning of the interface as defined by the ANSI
X3T9.2 committee is thereby guaranteed. For details concerning

the programming of the chip see the NCR5386 SCSI Protocol
Controller Data Sheet.

A jumperblock (JB 8) must be used for the selection of an 1ID
number.

10.7 Local Control Register

An eight bit 1latch is used as a control register for several
purposes.
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The

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

meaning of the used bits are respectively:

0 selection of drive type 5.25"

1 turn motor on 5.25" drive

2 enable the interrupt of floppy interface

3 read the floppy interface interrupt status
E not used

5 not used

6 read the SCSI interface interrupt status

7 SCSI parity enable
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CHAPTER 11

Programming Considerations

11.1 Memory Map

A possible configuration of the memory map is given below.

The memory map is divided in three parts:

0000
RAM MEMORY
3FFF
FOO0O
1/0 AREA
FOFF
EOQO
EPROM AREA
FFFF
RAM $0000 - $3FFF 16 kBytes
I/0 SFO00 - SFOFF 256 Bytes
EPROM SEQ00 - SFFFF 8 kBytes - 256 Bytes (I/O)
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Using the lower boundary of the I/0 map as the baseaddress, the
peripherals are located as follows:

offset

-;E;E_;;;E;;I _____ base address + $00
16 registers

-;1;;;;-;;;;;;1--- base address + $20

2 registers
-B;;-;;;;;;E _____ 1 base address + $40
22 registers

|not used | base address + $60

L.ocal Contr. R. base address + $80

1 register

|not used | base address + $AO

Terminal Count
Floppy Contr.

base address + S$SCO

|not used | base address + SEO

Both the location of the I/0 block and the EPROM and RAM
boundaries may be changed to accommodate personal needs. See
APPENDIX E for details on this subject.

Use I/0 baseaddress + I/0 base offset as a base address for
addressing the registers in the peripherals.
11.2 DMA Controller

The 6844 is capable of supporting up to four different
peripherals (channels).

The assignment of the channels is as follows:

channel 0 SCSI bus controller
channel 1 Floppy disk controller
channel 2 not used

channel 3 not used

Three modes of data transfer are programmable in the 6844:
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Mode 1 and Mode 2 are single byte transfers;
Mode 1: uses the cycle steal mode by asserting the /DMA-
BREQ line to the processor
Mode 2: uses the halt steal mode by asserting the /HALT
line to the processor

Mode 3 is a burst transfer mode which uses the halt steal mode
by asserting the /HALT line to the processor.

The interrupt output is "wired-or" connected to the /IRQ input
of the CPU.

The 22 registers of the 6844 are addressed at I/0 baseaddress +
$40 + register address

For programming the 6844 see Motorola 8 Bit Microprocessors
Data Manual.

11.3 Floppy Disk Controller

The uPD765 is capable of controlling up to four floppy disk
drives.

Normally all four drives should be of the same type (8" or
5.25") due to the fact that both types use different data
transfer rates. By controlling the clock frequency to the FDC
through a software switch (local control register bit 0) it is
made possible to interface to both types without making
hardware changes. This bit also controls the level of pin 2 of
the 5.25" FDD connector (P4). This provides a means of
signalling the FDD to change from 5.25" to 8" mode.

Also it is possible to turn the motor on and off (local control
register bit 1).

It is not possible to enable/disable the interrupt output in
the uPD765 internally. Therefore a software switch is provided

to control the interrupt output enable (local control register
bit 2).

It is not possible to determine if the FDC has asserted the
interrupt output through reading a single register of the
controller. By reading local control register bit 3 the status
of the interrupt output is available to the CPU.

When wusing the FDC in Non-DMA mode the TC pin (Terminal Count)
of the FDC must be asserted by the processor. Accessing the I/0
memory with an offset of $CO to $DF will assert the TC pin of
the FDC. When using the FDC in DMA mode the DMA Controller will
assert the TC pin.

Summery of bits in the 1local control register used for
controlling the FDC.
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Bit 0O: drive type is 8"
drive type is 5.25"
this bit is read/write

used for switching between 8" and 5.25" drives

= O

Bit 1: O motor off 5.25" drive
1 motor on 5.25" drive
this bit is read/write
used to turn motor on and off when interfacing to
5.25 " type of drive
Bit: 2: interrupts from FDC disabled
interrupts from FDC enabled
this bit is read/write
used to prevent the FDC from generating interrupts

= O

Bit 3¢ interrupt output FDC is not asserted
interrupt output FDC is asserted
this bit is read only

used to determine if FDC is source of interrupt

= O

All write bits are reset during system reset

The interrupt output is "wired-or" connected to the /IRQ input
of the CPU.

The 2 registers of the uPD765 are addressed at I/0 baseaddress
+ 820 + register address

For programming the uPD765 see NEC Data Sheets.

11.4 SCSI Bus Controller

The NCR5386 operates in both the initiator and the target roles
and can therefore be used in host adapter and control wunit

designs. The device supports arbitration, including
reselection.

It is not possible to determine if the SCSI controller has
asserted the interrupt output through reading a single register
of the controller without loosing some information about the
interrupt (see data sheet NCR5386). By reading local control
register bit 6 the status of the interrupt output is available
to the CPU.

Bit 7 in the local control register can be used to read the
parity enable jumper JBll. It can be sampled by the software to
determine if parity on the SCSI bus should be checked or not.

Summery of bits in the local control register used for the SCSI
bus controller.

Bit 6: O interrupt output SCSI controller is not asserted
1 interrupt output SCSI controller is asserted
this bit is read only

Manual CC93 Ver 2.2 11-4 December 1991



used to determine if SCSI bus
controller is source of interrupt

Bit 7: O parity should be checked
1 parity should not be checked
this bit is read only
used to determine if parity should
be checked on the SCSI bus

The interrupt output is "wired-or" connected to the /IRQ input
of the CPU.

The 16 registers of the NCR5386 are addressed at I/0
baseaddress + $00 + register address

For programming the NCR5386 see NCR5386 Protocol Controller
Data Sheet.

11.5 Local Control Register

This register is used to control and monitor several functions
of the board. A brief description of the use of the different
bits is given here; for details see appropriate sections.

The Local Control Register is addressed at I/0 baseaddress +
$80.

Summery of bits in the 1local control register used for
controlling the FDC.

Bit-0: O drive type is 8"
1 drive type is 5.25"
this bit is read/write
used for switching between 8" and 5.25" drives

Bit1s 0O motor off 5.25" drive
1 motor on 5.25" drive
this bit is read/write
used to turn motor on and off when interfacing to
5.25 " type of drive

Bit 2% -0 interrupts from FDC disabled
ik interrupts from FDC enabled
this bit is read/write
used to prevent the FDC from generating interrupts

Bit: 3z 0O interrupt output FDC is not asserted
i, interrupt output FDC is asserted
this bit is read only
used to determine if FDC is source of interrupt
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Summery of bits in the local control register used for the SCSI
bus controller.

Bit 6: O interrupt output SCSI controller is not asserted
1 interrupt output SCSI controller is asserted
this bit is read only
used to determine if SCSI bus
controller is source of interrupt

Bit 7: O parity should be checked
1 parity should not be checked
this bit is read only
used to determine if parity should
be checked on the SCSI bus
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APPENDIX A

BLOCK DIAGRAM

Appendix CC93

3-5° FLOPPY SCSI Bus
] P3 / PL [ P2 ] [P5 7 P6]
FLOPPY DISK SCS |
CONTROLLER INTERFALE
Micro Processor !-4- LOCAL CONTROL ‘ﬂLw
2 Mc 6889 16Mc REGISTER TP
ADDRESS BUS 16bit
DATA BUS 8bit
CONTROL BUS
[P0 ) Pz |
DMA controller ADDRESS 6L kByte
2Mc 68LL DECODER RAM/EPROM

VMEbus P1&P2

|

A-1

POWER SUPPLY
DRIVES and LOGIC
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APPENDIX B

SCHEMATIC DIAGRAMS

Sheet 1 Processor and dma controller
Sheet 2 Memory and I/0 selection
Sheet 3 Floppy disk controller
Sheet 4 SCSI interface
Sheet 5 FDC connector /

Reset circuit /

Control register
Sheet 6 VMEbus and SCSIbus connectors
Sheet 7

Power supply decoupling

Appendix CC93 B-1 December 1991



€600 xrTpu2ddy

166T Ioquadaq

! | 2 I 3 [ 5 | b I 7 | 9
45V
45V 5
L7 +3Y .05 bl U3
g I 8 (awe - —2 ; T A
RNL [ ] BA 10 b
T ——‘i ekl 7i508 L afn =
1 ) [N
vss AL TLL5Th
21 Wi XTAL |— GND ] U35 L2
TRO 3 TRa EXTAL [—3 ML o 8 2 2 i 9
=—| FR0 RESET 3¢ RESET i 63 i RESET sls u3 =
85 21 bs HROY | 3¢ 1 i | 0
BA BA 0 10 8
Tyt i L 19 o 13 g o
S | B E ox 2 PO F
AB AB TRABATO |—2 TSI
Al 2 /U AU = i B
A2 2 a2 00 08 EJ Ty
A3 A3 01 01
AL E :§ Al Uz o2 } 02 FLL5139
AS AS 03 03 ! 21
Ab hY TS s i NIT 2 = 1 -
A7 15 _{ay 68009 g5 20 N uie
AB 1 ns 06 E 06 74532 1 m_ 2 i
& o, S\ £ ;
N L 22 Ut 7486
Al 70 Al Ak 21 v 19 {
A2 A12 A3 o ] a ]
il Vi VHA
| 3 17
813 BA . v i Z ,
Al BS ob ik z ~2 |
ALS : < uz
GHD v L
E I P N 1 vzn. 5 Rl L
L_Tu7 | ; OREQ g e u2
7486 ; vss £ g X Ihre 74500 .
2GS /1aake RESTT |- RESCI 18 olal? soRnT
j Y Y OGRNT 35 DGRKI
ol S 98 paat [~ 0REO U35 PALTELOA-2
_ |z A2 \—‘;— A2 TXAKA |32 B o pi TASEST |
a3 HINanl TXST8 i
o3 AL —{ AL TRODEND o e e 1 TG
; AS AS TXR0O 2 DROSCS |
1 as I }’ Ab TXRO1 . s =
a7 [ A TXROZ ox 2 pie z L
i 6 -~ DENDFLOP £
st AB ; :a uz9 nm:a T _!_ B , B
75 AT; il n?a ? ” 01 Ip— kisez
e At 2 A EBBE 0z |28 02
a2 IN1e a2 03 |22 03 FAESTA3
17 i
N % B[t
AlS L ALS 06 22 06 REV. DATE COMPANY
28 21 N (OMPCONTROL B.V.
V5V Ve (T EEAN——— 1T 1B %-10-86
EINDHOVEN-HOLLAND
08-07 141 11-21-86
TITLE
13 L 12 1 >
ORQFLOP T 7] T 13 PROCESSOR AND DMACONTROLLER
up
s [ hs 1 7uls02
LJuts T MODULE SHEET oF
7LLSBh [Z 220f
[C93 a1 7
] | ? | 3 | [ 5




€600 xTpuaddy

€-4d

T66T I=2quadaqg

1 | 2 3 | L | 5 | 6 [ 7 I ] ] 9
1
us ol £ z ¥ 2
1 18 U6
A5 : s .
A AL 3 kA T 5 LS A
13 v U6
i i
Ale 5 My 9
ALl B MEE — o s 8
Ale - v SELCT70 —{ue
Ad 8 I 7L508
- AB V-—g- ]
XY vl
FRLA
. 825153
VA
B 8
43y |JB! 182
L te ) u25 U26 u27
B 184 B — —
= & 15V —-8, ot 2o aE ot 41+ 6t =
] ML —6 e i:‘ﬁf\fpp 5y — ETM
E L 187 a3 2513
[ R/AT v —te, B ] A1
( 185 L 2 ATe C
SV —-8 A2 = A12 My —8 a2z =2 ar2
3= VTR n!%au 3t ann L
A3 —-B A AlB Aa Aa
A3 = 3 2k A9 g; A9 49 ;; A9
- A8 23— np 18 -2 ag =
s a7 —— a7 a7 —— A7
_ A6 —1 a6 A6 ——] A6
[ S a5 —— as AS —2— A
A —S -t an AL —S i
0 v a0, A3 A3 A3 —— A3 0
A2 A2 22— a2
G - Al Al Al A
i B | a0 —2 | ap YL Y
B L ol C ] C 2
07 +; 07 0 -0 07 ~—:§~ 07
RAM 06 (1o~ 06 RAM/EPROM 06 |15 06 EPROM 06 t—>- 06
Bxak/ ol BxBk/ i e o BxBK/ ol BT
g gx32K 0 |_:§_ o Bx32K > :g o 9x32K i ; 5 ¢
02 |3 02 02 t—3- 02 02 13- 02
= 01— o 01— o1
b |—1 pa 00 08 08 |—- o
SOCKET 1 SOCKET 7 SOCKET 3
Ul REV- DATE COMPANY
f 15 COMPCONTROL B-V.
T it : _10-
v 2] YO B o b saSL sl EINDHOVEN-HOLLAND
p21) T Gom DENOFLOP —j5— =71 L 11 qrpi0e
. 0X 3 ute TITLE
o g ¢ bm Rt = MEMORY and 1/0 selection
gl i3 i [k i
7 =-——3- IRR]
ST 74584 HODULE SHEET oF
cC93 Bz 7
1 [ 2 [ ] | L | 5




€600 xTpuaddy

1661 I=3qusdaq

1 | z [ 3 [ | 5 I ] 7 ] [ | 9
F i
V5V 7LF248 (L +3¥
3 b
RESET ——] RESET vee |42 e UMIEY, 6 ]-fN3 =
i 2 | 39 | B — RN3 —
e T AHEEA [3 s [Gk 12 | ENz 158
R —— WA DIR/LCT i 1 g i = v
TSFLOF —— 15 STP/FR 3= U3 DIRALCT ITJT R s Pl
AB —— AD HOLO |32 HLD 741584 ] L b 2V 18] ODIR
08 —— 0B@ READY [—37 +5V STR/ER {0 B VP
01 081 TS/UP |35 E B 2vps 78| STEP
02 082 TRB/FLT |55 | TS/UP 1 Vi_d -5 78| wp
03 — 083 Psa (7 T P N
i 084 Psi RE/FLT —e—vi a1
05 —3— 085 W0 A ;;’ 24v7 @ =2 76 TRACK_®
06 — 086 use 5=
07 ——{ 087 ust (—55
DROFLOP —2— 0RO up7es  SIOE 5 55 Bl 1 &
TAFLOP — 57— DACK HFM : 1 L 12D ol s Ph
TCFLOP —o— TC e . VE vasl | N [hae[2 '39 18 ] DR_SEL_1
g T e “Jon '-*g 3 ”LSNQ sV — vee 0 N.l.sat.”6 L—" 1D Ol 6 oo
g (LK RUO 51 05KD i 5 12 | DA_SEL.2
Ei GND U3g veK uis SEPD U39
74L5BL ) 9 [y hefl 9o [5p Ol s
e REFCLK L lu3s | 18 139 14 | DR_SEL_J
F_INT_ST 1 e O R R 74L504
L 1 i , 12 2D ol
— ¢ Obo6 i LJu3e A SEPLLK 13 b | DR_SEL_4
I_F_ENAB —— g L1504 GND u3g
74538 UD9216-81 7538
9 g8
PULLIDX | e e
7486 TLF240 , 158,
—— RN
12 e 3 Ir; 1ENT 138 {3 :
t1-8 19 — N2 —| RN3
£ LTRL 3 U3 1y b2
ay = vt 16 = o L
13, 3 & 1 18 9 m ox e _a  ul— 8 ] INDEX
+ 7 Vi 1 L T 3L | READY
7405393 3 ohi? L tun S5 &1V 37 | SIDE
i i i 7LL50L M) —— T & 2V L | HOLD
S5y 5 Vi Ve I > 2V 7L | VRITE_EN
U33 6 1 vk 15 MOTORON I b 9P 16 | FOTORON
|u. u24 3 et 7 2 T e B ¥ 38 | ADATA
N (1.8 A ] VP T & _2vp 22 | UDATA
ViC e 5 |1 > [] o3
SAwe o B LIS gt L T 1z 12 1y ol a1 2
| v DRTYPE — 13 | - {"2] oRTYPE
GHO 7415393 us
S ; T PALIGLBA-2 74538
a5V R Uiz
/= REV. DATE COHPANY
VDA _— = 8HL COMPCONTROL B-.V.
- 2| w0 | il il EINDHOVEN-HOLLAND
4 L
: 1.2 891827
— ETTS TITLE
] N5187 FLOPPY DISK CONTROLLER
[ N5258
[L.5l2
LE N$375 HODULE SHEET oF
TLLS16L €C93 93
! I z [ 3 [ [ [ 5




F I £ | 0 | r I B | A
7LLSELY-1 FLLSHLE-1 <5V
e 18 . Je, U5 9., U19 i 220
i 8 o RH2
= & mE rcen 2 =
! JB8 = IEN2 IEN2 330
] 18— o 2 2=t /18
3 B 1o vi 9 Ry
2 Jel] 3 . ee d 3 3 AR s S VL T i :gg?
Era L 16 L L 16 §7 L7 AN = ~uez
B ! 3 15 g ;s s |75 RN g W
& 5 L 6 3 [ ZAL
2 qu 7 13 7 17 i “ller 0] ::ze :gg;
B 12 [ |/ |8 12 8. RN 1L | -DBE
3 T g 9 1 L7 9. RNI
2 g v 16 ] -087
LIRE 18
o, G Utk
- Jl]a 5% NB o571 o b2 TOB
Nz 5v
12 Fo—
\1-3@23212 1R TO7 5 |
%&3/213 i RNL
%M;zu 2 p—— 102
5/215 1 PS5
Nd—ep/216 | TEp— S 18 RNL g7 -ose
_.g_._h.F;z1? sy i Ui1g
EN =' pL L - PS
l Cv:s S S!EQ g 2, RN2 557 cesy
u -
TLLS1LE
9
21D O 8
ute LK7
70538 wsv w5
L
FLE2LB
3
e EN
C___h.g EN2 ur?
72 — 18 B
] L2 L e 3 ANz b3
] [&e] -seL
r—a-<vz 3 17
> 7vp— 2D ol
I g 1 :
RSTIN (R 2 1 PRRES L_RN2 43
& 7v [te] -rST
De-07 E |
1 L8 74LLS242
2 E% vg; *7 & 13
3 L6 Nt U218
£ i O s ' 165 LIRS
RESET | RESET 05 2 b )
Yes e %ee 07 [ &3 " B vk o o B8
: 3 i S WUS YOLF I y 1 B
1/0 1/0 BSYOUT C 5 RNZ
B ATH 1 32 ] -aTN
/0 T /0 SB7 ] 25, .
¥SG = #so SB6 5] o
ACK T ALK Utg ses 3
rEQ HHH— reo set 3
—_ 1L FH /] 7
16a 5 | 108 g3 SBY 5L e U2
= are BB [— s [1.0;
(LK $BP ‘33 N2
17
ESYIN SELOUT == — 3
18 1 seLin AD — [T El B_1Vr 7_RN2 F3
19 i 1/0 v 4 56 -1/0
| AN HR R (o L8 RN2 HE]-to
SBEN OREQ —5 DROSCS! 5 9. RN -
S LI 165 2 NG R k21 sH3b
2 —83 e REQ L L8] -RED
Ap-—=— 4p TECK (5 TESCS1
At 3L Al A3 3 L3
f GND A2 —E2— g2 8
REV. DATE COMPANY
c " 1B . 26 COMPCONTROL B-V.
S M . -18-
s P o e A EINDHOVEN-HOLLAND
TR 11-21-86
1BMc 7 7LB6 TITLE
L e 831113 SCSI INTERFACE
INTSCS
HODULE SHEET oF
£ee3 BL 7
F | £
L]
Appendix CC93 B-5 December 1991



€600 xTpuaddy

9-4d

I66T I=2quadaq

H | E] | 1 | 5 | ] | 7 | ] | 9
P3
PL . 7415273 A
| :
1 26 B8 TRTTPE G 9 [T31 ] 4 AUSET —on 12
" £ TSTATCH 12 =
£ 3 L3 1 HOLD ura . — .
| 74532 08 0 : DRTYPE
a5 6 & a DR_SEL_L 01 : MOTORON -
. 02 —<}—% I_F_ENAB
a7 (N 8 INDEX 03 PULLIDX
5 04 }: l: SPARE
£ 9 G =) F DR_SEL_1 g:j‘ 7 |_|_" SPAREZ "
an 120 8 OR_SEL_2 07 L -7
7
a13 1o 8 OR_SEL.3
B
ars 160 8 HOTORON 7UL56LS -
9 . 21
a17 180 8 UIR o Ny J 1 w63 ui3
9 uia T L:aun
19 200 8 STEp 71532 IEN2
14 2 — = i C
-£121 1E 5 WOATA v 4
: : 12 - 08 \——3E > 2ij/ DRTYPE
823 e 8 WRITEEN ot RN—3- 17— | HoToRON
13 02 f—tad] L 10 ) F enas
el o Q= 1 ol Pl
625 260 bt TRACK.0 33 : :: e FLNLST
a27 2803 8 up 05 |1 .13 spanez
5 06 g .,_:_%______._ INTSESI
a29 ELYE! = ROATA 07 N2
16 0
a3 EHIE! B S10E
17 45V
a33 e = READY
L [_ B -
| | 1,/
RESET
R Ut (B,
L1504 f
RsTiN —3— 21 | 18 rert
uz2z ue
vee 7uLs02
RES
nis
::‘lz out |2 REV. UATE COHPANY
.. COMPCONTROL B-V.
n0 e ol i £ INOHOVEN -HOLLAND
NES55S 1.1 2-18-86
TILE
1.2 891825 FOC-CONNECTOR
RESET CIRCUIT CONTROL REGISTER
B:22uF HODULE SHEET oF
[c93 as 7
| 3 [ 3 I 5




December 1991

I ‘ I [] I S
£ 98 €6))
i0 LIS 100K
$30)12000) SNQISIS B SNGIHA
EVi168 rid!
N
te-61-2 R |
ONYT10H-NIAOHONI3 98-81-1 Bl
LR LRYdHO) v Ay ol i 3 2 ookl 2 il ST il A
N O 0N B (T T [} t < BT o7
1 aa & M mm_ N9 O O 157 AV B G157 G457 G157
| .__B mm _n_ mm_ 0N O £y v ASY O o7 G157 nTi.ww.
il g B N9 B o7 ASY B 07 T G157
el L EINr ™o Ot ot P T o7 e e e 11
] B..llwlw _U||wm _ul.|m.m. B.}i.ﬂ.. Erd Ullkmm.
0/ & £85 60 LTS N9 Ot -7 0 O o7 G-—7 C1—7
oiY- : & €89 “me oKy W9 G-t G-{—7 0lE B o—7 o7 G157
o e & €99 103 oKy e G- o7 0/ B o7 O G—7
135 s & €44 [£1:] o9 W9 Oy N9 G- s O o7 G157 G5
HIEHE = & az 1} aKg W Oty o7 UK O o7 G1—7 o7
154- “M =] aer [13E] [T} L T G-—57 154 OB O-t—57 G157 Ot—7
wlv- & £ 8E LEDE N9 W9 O o7 LA < o o7 G157 o
] ase- o =] £19E SED oN9 Wy O G—g7 MBS O o7 G —7 o
(LT - o 3R 13 EE ONY 0N B o7 0N O o7 Ot O
o] Wiv- kI SH3 [13=2 ONY 0N O G-—51 NIY- B o7 ot ot
[T i & £18E [34c} 0N N0 O S T oD O Ot o7 o
[L] s £ €187 0o OHY 0N Gt Gy N B Oty O o7
| unawit i & a9 s2t3 7 ASH O UndHHL B Gt—7 iy O—7
%9 - B a2 [34¢] oMY N9 O 0M9 G L O-{—57 Gy G137
1 0KO ch & a1 (F{:} (1] N9 B G N9 G [ o7 G
N9 i 3 o8l 613 K9 N9 By G N9 G5 o1t o7 o7
de0+ = & €81 11:] (1] N9 O O+ a8l o—— o o O
B L0~ : = €191 S [CL N G- O 00 O o~ o o1
90~ 2 1= €111 )0 [T} N G- G- s00-  BH— o-— o o1
8| seo- g = €12l i [T} N9 O O s80- O o5 o O]
1w ! & €181 [ ON9 M9 O O e B o-—¢ Gt o
£90- : & € 8 i<} OND W B o €90 G o o o
| zee- : =) £ 9 56 ON9 0N Gt—f— G- 20 O o o1 o
190- . £ ] £0 M9 0N O N9 O 190 GH—— o o o1
Bil- : 3 2 | G [T 09 B A5t O 830 O G O-t— Gt—
: '9d
Gd 1Zd 9Zd ¥id
i [ [ [ B | [] 1 ] | 9 | 5 [

Appendix CC93




€620 xr1puaddy

8-4

1661 Ioquedaq

i
?
5V : I : ’ 5 [ ; | ; ]
8 [ 9
H.UL 1:.' u.| 1;,‘ ”.J Iﬁ‘ | ‘ | ‘
U7 U36 . = | | ‘
7 | ; ’ ; ?UZ ?Ug ?Uﬁ ue U33 lJ}Z 1639 11 1h 14 1(.| A
S Y W Tl W i Q2R Lo~ B i
7
— ' Lo b b 1 “fe ]
1.5‘ 16’ 161 J | ’ I -
U m U3E 20 28 28 28 za‘ | l 1 | ‘
| l 0 6 L i e W 0ER O i o “ e
‘ ' | s’ w’ ‘“l 'al Wl m[ 127? 12?8 TUB;S IliIQ IE” B
| |
—Fts —l‘z'“ 7V ;“’ = _L{IH JL[” —J'— JL T 2SE’S 2l'j.?JE. i 3
O F TR R OE T
B O o o g
_Fm ‘F_ms _Fm. ;m ;UB Jlm —‘-L{;a Jl[ 5 181 1NSB60
- T T F T | i e
EI a 1 11’
‘Jflzz J%[u JLM“ Jitzs _L_ JL JL AL ) EI; 12y RN1 RN2 .
T _I‘ T > — (26 27 (28 ] I_ o I I :
il il e a1 =
I
(2
A I |
_ch —Fm _Ftaz 7_;_m :I[";:m :‘l_#tss %m
REV. DATE COMPANY
1.8 =N AR e COMPCONTROL B-V-
%l?? %UB %{39 %“8 Jl[“ _'1*:;.; JL 1.2 891113 — EINDHOVEN-HOLLAND
7 (L3
T —F T POWER SUPPLY / DECQUPLING
, 1
; : & | : MODULE o SHEET oF
a7




APPENDIX C

COMPONENT LAYOUT

O Zd o

Id O O O 0|0 0 ©
Q0000000000 00000000000000000000O0 @@@@@@ 000000000 OO0O000QCOO0O00000Q0000000000
00000000000 00000000CO000000000Q0000 0000000000 OQCO00O0OOO0CO00OQ0O00QOQO0Q000QO00
Q0000000000000 000000000000000000 E Z m [ Q0000000000000 O0OOQOCO0O0OO00OC0O0O0O00C0OO0O0O0O

1
d

]
11d

Z)

| = Gs
ElE]
z AL oo Y oo
-1 2] oo ole
o g olo
olo
Tiar olo
00000000 DODCOD0ODGOGCOGO0GO olo
P OoBO0BOO0OBOB0OO000B0B0B0D ols

4noooooﬂuoauaoooooo ' [coooooo0o00000000000000000GQG
000000000000 DOO00 : 7 alo
[rcococococcocooocoooog ’ oo
Ed =
........ ! : ~we| we ~ e . St
H [ = = -~ - | [ A
g i r=|l o o L .
O ' Me| wme| wel- - e ' w v v i O '
1 ol o o[t [ [ P s o ' X
B v oW G R -~ o H - - - ' !
L. s ] P = M " ~ S 1 i iy
L = F e Sle 0 imemessessellesssmes—— 0 e el T desmem———
® @ - e = ol _~o - y] BOH

T W

Ao Lo 38 510 3] (650 e fas|

g

W cn Pt E1ar=—=
[eEn3] ~  legnd w Al 2el2s S di
— = = (=] H
. ~ o6 = . .._ﬁ wea| m - ~ 181 1
= wlEn] M) g @ w o sar 5] = E = e ] [@o Lo
ool ol 2l o o o o o s >l |o o ;
i L2 5 o s ;
W“ W w.._m Nm Fa¥ Sar w P @ ﬂ_.: ~ = [ MM :
BT el s oh T 7| B3 = ¢ | EF[] |ao m
o v v .._nn_ (£ o mun =2 3 n oo :
o o o L o = ]
o @l ear [eizy] ser 29/leolla .::.m o o L - 1 .
[e727] o =| og :
o S o H ]
- P it [ it RN e ) PO W) Em G| s i
2 Grey) [eicy) [0863) (5673] € 13005 |ygr—|of 1or B | 2Sf RS ol ofg] e :
m un n N\ __oj[ezzT]) [oiz1] m di
- = .
FolE | RS @amE terlegl 40
. ! tzn P v :
H : o = welw el RE| RS i
t L =& w v 7
H . Z 13IN108 wvim v { = ' H
= h £~y 0 0 MO H H [ ' 3
gl ' ~
P O “ m 08231 [e&11] [e813] | O :
P H o P P N | T :
HE ) o e = 9zn o o = ! :
LT @ r e R = el g — —— [e511] [e3 R i
i wﬁ M oW ° il B uvﬁr_o:u ogl] :
P @ = = f
bl o' £ I 133108 = = IR TG e i
: e ﬁ e o Pl B = :
= W - - i :
(W) Fan W BT v v " i
; szn w = ] ] “
N [eB1T] m
i 3

m [i39] Al A9 ~8 o~ e Fati)

o) gl ol ™ olErm [5]) aF e O | 1 9] o B3] 5% o)

December 1991

C-1

Appendix CC93



APPENDIX C
JUMPER LOCATIONS

O Id O 000 @) Zd )
0000000000000 000000QO000C0000000C00C0 @@@ 0000000000000 0O0000O000000000CO000CO0OO0
0000000000000 000000000CO00000C000O0O0 Q0000000000000 0C0000000O00D0CO00C0O00CO0O0CO0
0000000000000 00000000O00000DO0C000O0O0 mN_ Qo000 0000000000000 0000DO0OO0O0CO0DO000CO00O0O0

Z)d
oo
oo
o g
Q0000000000000 00O0C0OO0OD0O00C0O00O0
5 000 0000000000000 mn_OOGOOOOOOOOOODODOOODOOOOO
.:_ﬁooooouoooooooooo oocooaoooaoooooooooooooo.u.wﬁ
UOOOOOOOOOOOOOODO‘
I e Al m& [ gt Rk ct 1
] !

& O
K} ' 1 '
I} ] 1 ]
[ Y —— 4 lecscaaacas 4

oo BOH
EL1Bl[oe
o of ZOH
m ziarea a
6dr it £01:
oo
oo
oo
[0 o] 88r|as
oo

Lar 58 [o)[o 59 eor

N/S

December 1991

C-2

Appendix CC93



Integrated Circuits (TTL)

Ul
U2
U3
U6
u7
U8
U9
U10
U1l
U12
U13
Ul4
Ul5
Ul7
Uls8
U19
U20, U21
U3l
U32
U33
U35
U36
U37,U38
U39

Integrated Circuits (PLD)

U4
Us
U34

Integrated Circuits (Miscellaneous)

APPENDIX D

LIST OF COMPONENTS

74LS138
74500
74LS74
74800
7406
74LS02
74838
74832
74LS04
74LS273
74LS645
7415148
74LS641-1
74F240
74838
74LS640-1
745242
WD9216-01
74LS164
74LS393
74LS139
74LS04
74F240
74538

16L8A-2
828153
16L8A-2

DECODER

NAND GATE
FLIP-FLOP

NAND GATE
INVERTER 0O.C.
NOR GATE

NAND GATE

OR GATE
INVERTER
FLIP-FLOP

BUS TRANCEIVER
ENCODER

BUFFER

BUFFER

NAND GATE
BUFFER

BUS TRANCEIVER
DATA SEPARATOR
SHIFT REGISTER
COUNTER
DECODER
INVERTER
BUFFER

NAND GATE

PAL
FPLA
PAL

Ulé NCR5386 SCSI CONTROLLER
u22 NES55 TIMER

u23 KX0-01-10 CLOCK OSCILLATOR
uz24 KX0-01-16 CLOCK OSCILLATOR
u28 68B09 MICROPROCESSOR
U29 68B44 DMA CONTROLLER
U30 UPD765 FD CONTROLLER
Memory Devices

U25-u27 0-0640362-3 28 PIN SOCKET
Appendix CC93 D-1
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Capacitors

cl,c2 100 uFr Capacitor, electrolytic
C3,C4 220NF/63V Capacitor

C5-C43 0.1 uF Bypass capacitor

c44 22NF Capacitor

Resistors

R1 1 MOhm Resistor

Resistor Networks

RN1, RN2 4611X-104-221/331 220/330 Ohm, 1ll-pin SIP
RN3 DALE 1-151G 150 Ohm, 10-pin SIP

RN4, RN5 MSP10A01-392G 3.9 KOhm, 10-pin SIP
Miscellaneous

D1 1N4148 DIODE

D2 BYV10-30 DIODE

JB1, JB2 3-pin Jumper block (1 x 3)
JB3-JB5 4-pin Jumper block (2 x 2)

JB6 6-pin Jumper block (2 x 3)

JB7 4-pin Jumper block (2 x 2)

JB8 16-pin Jumper block (hor) (2 x 8)
JB9 3-pin Jumper block (1 x 3)

JB11 4-pin Jumper block (hor) (2 x 2)
JB12 2-pin Jumper block (hor) (2 x 1)
JB13 6-pin Jumper block (hor) (2 x 3)
JB14 . 6-pin Jumper block (hor) (2 x 3)
Pl,P2 96-pin IEC-603 male connector
P3,P4 34-pin Jumper block (hor) (2 x 17)
P5,P6 50-pin Jumper block (hor) (2 x 25)
PCl;PC2 WKS 17-06-A T&B POWER CONNECTOR
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APPENDIX E

MEMORY MAP

A description is given of the use of the F82S153 and the

programming of this device.

F82S153
__________ \ /__..._.._____

\ /
AlS 1 o 20
Al4 2 19
Al13 3 18
Al2 4 17
All 5 16
Al0 6 15
A9 7 14
A8 8 13
VMA 9 12
GND | 10 11

VvCC

SOCKET1

SOCKET2

RAMS8

EPROMS8

RAM

EPROM

I0

SOCKET3

NC11

For the three signals /IO, /EPROM and /RAM addresslines A8-Al5

and /VMA are used to decode the three parts

of memory. Highest

priority has the /IO signal. When /IO becomes active neither /RAM
All outputs are active low.

nor /EPROM may become active.

EPROM MAP: choose a lower
Program /EPROM to
than and the same

RAM MAP: choose a upper

boundary address
be active on all

for the EPROM map.
addresses higher

as this lower boundary.

boundary address

for the RAM map.

Program /RAM to be active on all addresses lower than
this upper boundary.
IO MAP: use all eight addresslines A8-Al15 to define an 1I0
base address. A Dblock of 256 bytes is now reserved

for I/0; this block of memory is automatically locked
out for RAM or EPROM.

Appendix CC93
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FPLA specifications used for example memory map.

module PALl;
flag '-r3','-V','=XH';
title 'MEMORY SELECTOR

"declarations

HL - 1
X = X

07

.7

‘F82S153"';

COMPCONTROL B.V.
"PAL DESIGN SPECIFICATIONS J.H. BRAND 2-4-1986
C93P1R0O device

Al5,A14,A13,A12,A11,A10,A9,A8,VMA

EINDHOVEN';

pin %1, 2, 3, 4, 5. 6, 7.8, 9;
EPROMS8, RAM8
pir 16, 17;
GND, VCC
pin 10, 20;
10,EPROM, RAM
pin 13,14, 15;
SOCKET3, SOCKET2, SOCKET1
pin 12, 18, 19;
NC1l1l
pin 11;
address = [Al5,Al14,Al13,A12, Al1,Al10,A9,A8, X,X,X,X, X,X,X,X]:;
equations
"EXAMPLE CONFIGURATION: ---8 kbyte ROM-=-- --- 16 kbyte RAM--- ---
" IO = FOOO-FOFF EPROM <= EQ00 RAM <= 3FFF
110 = !VMA & (address>="hF000) & (address<="hFQFF);
'EPROM = !VMA & IO & (address>="hE0O00) & (address<="hFFFF);
!RAM = !VMA & IO & (address>="h0000) & (address<="h3FFF);

"socket equations are not altered for other memory configurations!!
———————————————————————————————————————————————————————————————— 11

SOCKET1

0

SOCKET?2

I

SOCKET3

H o

end PALL;

!RAM
!RAM

!RAM
!RAM
! EPROM
! EPROM

!EPROM
!EPROM

Appendix CC93

"2l "2

!RAMS8
RAMS

!RAMS
RAMS8

!EPROM8
EPROMS8

! EPROMS8
EPROMS8

(address>="h0000)
(address>="h0000)

(address>="h8000)
(address>="h2000)
(address>="h0000)
(address>="hC000)

(address>="h8000)
(address>="hEQ0Q)

RO PP

2l "4

(address<="h7FFF)
(address<="hlFFF);

(address<="hFFFF)
(address<="h3FFF)
(address<="h7FFF)
(address<="hDFFF);

(address<="hFFFF)
(address<="hFFFF);
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