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1. INTRODUCTION

The Multi-I/O Card is a multifunction enhancement product for
the IBM®PC,PC/XT family or compatible computers. This card
incorporates Very Large Scale Integration (VLSI) Gate Array
technology to reduce PCB area, minimize power consumption
and improve reliability.

1.1 FEATURES AND AVAILABLE OPTIONS
The Multi-I/O Card provides standard features including:
. Floppy disk interface

Two double-sided, double-density floppy disk drives are
supported.

. Parallel printer port
Interfaces with a Centronics type parallel printer.
RS-232C serial interface ports
Up to two RS-232C serial interface ports are provided for
interfacing with modem, serial printer, remote display
terminal or other serial devices.

. Real - Time Clock
With the rechargeable backup battery, the real-time clock
allows automatic setting up of time and date every time the
computer is turned on.

Game Port

Connects to game paddle or joystick, for interactive
games and graphics software.
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Diskette Backup (Tramscopy) Function

Provides diskette duplication of copy-protected or non-
copy-protected software. This function is activated via
jumper setting and an optional software package. Check
with your dealer for details of this software.

The Multi-I/O Card is available in different versions for various
levels of system requirements. Some version comes with only one
serial interface port. Sockets and connectors are provided to allow
upgrading to two serial ports. Refer to the user’s manual for
details of upgrading to two serial ports.

Another version of this card contains no floppy disk interface. This
version is applicable to PC, PC/XT or compatible main units with
built-in Floppy Disk Adapter logic.

Newer version (Enhanced) of this card has on board jumpers
which allows disabling of some I/O functions when there is conflict
with other devices in the system.

12 SYSTEM USAGE

The Multi-I/O Card interfaces with a PC, PC/XT or compatible
main unit via a 62 pins PCB edge connector (slot). The following
I/0O Channel lines are used:

AQ-A10 Address lines

D0-D7 Data lines

IOR, IOW I/0 Read and I/O Write lines

AEN Address enable line

TC | Terminal count for DMA operation
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RESET DRV

System Reset line

DACK 2 DMA acknowledge for DMA channel 2
DRQ2 DMA request for DMA channel 2
IRQ2, IRQ3, Interrupt request levels

IRQ4, IRQS, 23456and 7

IRQ6, IRQ7

+5V, +12V, +5V, +12V and -12V DC

-12V supply voltages

14



The following table summarizes the 1/O Address, Interrupt Levels

and DMA Channels used by each of the functions:

Function 1/0 Address Interrupt DMA
(Hex) Level Channel

Floppy 3F2-3F5 6 2

‘Disk Interface

Parallel 378-37A 7 /

Printer or

Port 3BC-3BE

RS232C 3F8-3FF 4 /

Serial Port

(CoM1)

RS232C 2F8-2FF 3 /

Serial Port

(COM2)

Game Port 201 / /

Real-Time 340-35F

Clock or 2or5 /
2C0-2DF

Transcopy 66F or

Function 6EF or
76F or / 2
7EF
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2. BOARD LAYOUT, CONNECTORS AND
JUMPERS

The Multi-I/O Card occupies one 62 pins PCB edge connector (slot)
as a typical long card does. However, the two RS232C Serial Inter-
face Ports uses two additional brackets on the back panel of the com-
puter main unit. Therefore, a total of three slots will be required.

2.1 BOARD LAYOUT

The following figure shows the major elements, in particular, the
jumper blocks and connectors on the Multi-I/O Card.

Bracket
RS232C Serial Interface Port Connectors

Configuration Jumper Block "

Floppy Disk Interface
Connector

Jp2 J2

JP1 J1

Real-Time Clock Interrupt Level Select Jumper
Parallel Printer Port Connector

Game Port Connector

Fig 2.1 Multi-I/O Board Layout



22  CONNECTORS AND JUMPERS

Connector J1, a 25 pins “D” type female connector, is for
connecting to a Centronics standard parallel printer.

Connector J2, a 15 pins “D” type female connector, is for
connecting to a joystick or game paddles.

Connectors J3 and J4, 26 ways header wafer connectors,
are connectors of the two RS232C Serial Interface Ports.
J3 is for the Primary Port (COM1) and J4 is for the Secon-
dary Port (COM2). The signals on these connectors are
carried to the back of the computers via the cable(s) sup-
plied.

Connector J5, a 34 ways header wafer connector, is for
connecting to floppy disk drives.

JP1, a 4 pins jumper block, is for selecting the two different
interrupt request levels for the Real-Time Clock.

JP1
3 e ® 1
4 12 %] 2
——  Selects interrupt
level 2
————— Selects interrupt
level 5



JP2, a 27 pins jumper block on newer versions of the card, is
a configuration Jumper Block which allows the user to select
different addresses for some of the I/O functions. Moreover,
some I/O functions can be disabled in case of address
conflict with other devices in the system.

JP2
25 1
escccncoe
escccccse

27 [T 3

~——— Printer Port Enable

L PrinterPort Address Select

Real-Time Clock Address Select

Serial Port (COM 2) Enable

Floppy Disk Interface Enable

Transcopy Function Enable

Transcopy Function Address Select

Serial Port (COM 1) Enable



On some carlier version of the Multi-I/O Card, JP2 is a 15 pins
jumper block which serves similar purpose as that on the newer
version. The Floppy Disk Interface, Parallel Port, RS232C Serial
Interface Ports are hardwired to be enabled.

JP2

13 L N BN B BN J
L3N I N N J
® o000

15 3

L—— Printer Port Address Select

Real-Time Clock Address Select

Transcopy Function Enable

Transcopy Function Address Select

25



2.3 JUMPER SETTINGS

Various combinations of the jumper block and their meanings are

summarized as follows. The jumpers irrelevant to the function under

consideration are omitted for clarity.

Jumper Block JP1

3

4

1

Selects Interrupt Level 2

Selects Interrupt Level 5

Jumper Block JP2 (on newer versions)

27

1 25
eoocefejecee XXX xxx
oo.o'iloooo oooo]zloooo
L K N BN B N BN N N J o0o® e [ N N N ]
3 27
Floppy Disk Floppy Disk
Interface Disabled Interface Enabled



27

25

27

25

27

27

sesititdl

Parallel Printer
Port Disabled

sossilek

Printer Port

Address = 378-37A

(Hex)

Foesesees

3

Serial Port (COM 1)

Disabled

M

Serial Port (COM2)

Disabled

25

27

25

27

25

27

25

27

sl

Parallel Printer
Port Enabled

selllllE

Printer Port

Address = 3BC-3BE

(Hex)

elessiils

Serial Port (COM1)

Enabled

b i

Serial Port (COM2)

Enabled

3

3



25

27

25

27

25

27

25

27

sesillfk:

Select Real-Time Clock
Address =340-35F (Hex)

sedfiiie

Transcopy Function
Disabled

dfezeee:

Transcopy Function
Address=7EF (Hex)

el

Transcopy Function
Address=6EF (Hex)

3

25

27

25

27

25

27

25

27

2-8

stk

3

Select Real-Time Clock
Address =2C0-2DF (Hex)

cslesal:

Transcopy Function
Enabled

Peescese

Transcopy Function
Address=76F (Hex)

b s

Transcopy Function
Address =66F (Hex)




Jumper Block JP2 (on earlier version)

13 i

coodfd

15 3
Printer Port
Address=378-37A (Hex)
13 1
® o0 0
R
15 3
Select Real-Time Clock
Address=340-35F (Hex)
13 1

e [ b

15 3
Transcopy Function
Disabled

13 1

B

15 3

Transcopy Function
Address=7EF (Hex)

29

13 ee e .E] 1

[ 2N Y BN J

[ BN BN BN A ]
15 3
Printer Port
Address=3BC-3BE (Hex)
13 1

ok

15 3

Select Real-Time Clock
Address=2C0-2DE (Hex)

13 1

sl

15 3

Transcopy Function
Enabled

EIE]::I

3

Transcopy Function
Address=76F (Hex)



13 1 13 1
Y H o 00 CIC )
L 2N N J ‘lHo|jej®e @ @
E o e 00 olloje © ©
15 3 15 3
Transcopy Function Transcopy Function
Address=6EF (Hex) Address=66F(Hex)
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3. HARDWARE DESCRIPTION

This chapter describes the hardware structure of the Multi-I/O
Card in terms of each function available. For a detail circuit

diagram, component layout and component location list, please refer
tothe Appendix.
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The heart of the Multi-I/O Card is a 100 pins flat package Very
Large Scale Integration (VLSI) Gate Array C1 (C1 is the code name
used by the manufacturer for this particular chip and it will be used
throughout this document).

The Gate Array C1 incorporates the hardware logic of :

Floppy disk interface support logic for the external Floppy
Disk Controller Chip uPD765 or compatibles.

One Centronics Parallel Printer Interface.

Address decoder and clock generator for two RS232C Serial
Ports.

Address decoder for Joystick/Game Port.
Address decoder for Real-Time Clock chip.

Logic for backup of protected floppy diskette (Transcopy
Function).

Complete functions on the Multi-I/O Card are formed by addition of
external LSI chips, buffers, latches, clock generators, battery and
the required connectors.

Please refer to Chapter 4 for a complete specification of the Gate
Array C1.
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3.2 FLOPPY DISK INTERFACE AND TRANSCOPY
FUNCTION

The floppy disk interface on the Multi-I/O Card is designed for
double-sided, double-density, MFM-coded floppy disk drive. Up to
two 5-1/4" double-sided, double-density floppy disk drives are
supported. 3-1/2", 720K, double-sided disk drives with the same data
rate and suitable device driver program will also work with the
Multi-I/O Card.

321 Hardware

The floppy disk interface section includes a Floppy Disk Controller
(FDC) chip uPD765, several high current TTL drivers and some
logic circuitry inside the Gate Array C1. The following block
diagram illustrates the structure. )
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The disk drive parameters of the NEC uPD765 or compatible FDC
are programmable. Transfer of data between the system memory
and floppy disk controller is accomplished by Direct Memory
Access (DMA) channel 2. An interrupt level 6 is also used to
indicate when an operation is completed and a status condition
requires processor attention.

The floppy disk interface employs write precompensation for its
record data to improve reliability. Write pre-compensation is
controlled by the FDC (uPD765) and performed inside the Gate
Array C1. Write pre-compensation constant of 250ns using a 4MHz
clock is implemented.

Data recovery of the MFM raw read data from floppy disk drive is
done by a digital data separator built inside the Gate Array C1. The
digital data separator is a synchronous counter type employing a
16MHz reference clock for higher reliability margin in the
separated data.

The hardware logic of Transcopy is built entirely inside the Gate
Array C1. This part includes a control port, serial to parallel
convertor, parallel to serial convertor, status port, data / clock pulse
generator and their associated address decoder. When the Tran-
scopy function is activated via proper software, the reading / writing
of floppy disk data will go directly through the Transcopy logic and
the FDC uPD765 is bypassed. This enables the Transcopy function
to resolve the copy-protection schemes used by most software
packages. The Transcopy logic uses DMA channel 2 for its
operation.



322 Programming Considerations

The floppy disk interface presents a high level command interface to
software I1/O drivers. From a programming point of view, the inter-
face consist of an 8-bit digital-output register plus a uPD765 or
compatible floppy disk controller. The following table shows the I/O
Address used.

Register 1/0 AddressUsed (Hex)
FDC Data Register 3F5
FDC Main Status Register 3F4
Digital Output Register 3F2

The floppy disk controller (FDC) contains two registers that may be
accessed by the system processor: a status register and a data register.
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 stores
data, commands, parameters, and provides floppy drive status
information.

The FDC is capable of executing 15 different commands, each initi-
ated by a multi-byte transfer from the processor. The results of
command execution is also a multi-byte transfer back to the proces-
sor. Each command can be broadly divided into three phases:
Command Phase
Execution Phase

Result Phase

Please refer to the data sheet of FDC uPD765 in the Appendix for
details of these command descriptions.
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The digital output register (3F2) is an output-only register used to
control drive motors, drive selection and feature enable. All bits are
cleared by the 1/O interface reset line. The hardware logic for this
register, together with other address decoding and DMA support
logic, are all built inside the Gate Array C1.

The bits in the digital output register have the following functions:

Bits 0,1

Bit 2

Bit 3

Bit 4,5

Bit 6, 7

Decoded by hardware to

select one drive.

Bit1 Bit0 Drive
Selected

0 0(A)

1 1(B)
0 Not applicable
1 Not applicable

The FDC (uPD765) is reset when this bit is clear.
It must be set by program to enable the FDC.

This bit, when set, allows the FDC interrupt and
DMA request to be gated onto the System Bus.
When cleared, interrupt and DMA cannot be
generated.

These bits controls, respectively, the spindle
motors of drive 0 (A) and 1 (B). If they are set while
the associated drive is selected, that motor will be
turned on. Otherwise, it is off.

Not used.

The Transcopy hardware appears to the programmer as a single
Read/Write 1/0O port.-The address of this I/O port is 7EF /76F /6EF/
66F depending on the current jumper block settings.
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Bit definitions are as follows:

When CPU write:

Bit0 Transcopy DMA (channel 2) enable.
Bit 1 Transcopy Read control.

Bit2 Transcopy Write control.

Bits 3,4,5 Internal Counter control.

Bits 6,7 Transcopy Data Rate control.

When CPU read:

Bits 0-5 Not used (garbage).

Bit 6 Value of Bit 7 on a previous CPU write operation to
this I/0 port.

Bit 7 Index signal from floppy disk drive.

All bits are cleared by system reset.
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323 Connector Pin Assignment

I5
33 [N NN NN N NN NN E NN N NN 1
34 eecsescccscnscnes )
Pin No Function
1-33 (odd no.) Ground
2,4,6,34 Unused
8 Index
10 Motor Enable A
12 Drive Select B
14 Drive Select A
16 Motor Enable B
18 Direction (Stepper Motor)
20 Step Pulse
22 Write Data
24 Write Enable
26 Track 0
28 Write Protect
30 Read Data
32 Select Head 1
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33 PARALLEL PRINTER PORT
The parallel printer port on the Multi-I/O card is a Centronics type
parallel port. This type of parallel port can be used as a general input

/ output port for any device or application that matches its signal input
/ output specification. ~

331 Hardware

Functional block diagram of the parallel printer port is as follows:

SYSTEM
DATA BUS
25 WAYSFEMALE
: D-TYPE CONNECTOR
p—
8BIT
LATCH
GATE
ARRAY
c1
e |1
BUFFER
N N N
OPEN N
:> COLLECT- ;>
OR
DRIVER
L] 4
AN BUFFER [N\
D—
- | S

IRQ7

Fig. 3.3 Parallel Printer Port
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8 bit data are output to the parallel device by writing to an 8-bit
register, while status signals can be read through a status register.
An input line (ACK) can be used to create an interrupt to the proces-
sor when it is properly enabled.

Most of the necessary hardware logic and decoding are built inside
the Gate Array C1. Externally, an 8-bit data latch, which also serves
as signal driver, plus some open collector drivers and buffer, are
needed.
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332 Programming Considerations

The parallel printer port uses I/O Address 378-37A (Hex) or 3BC-
3BE (Hex), depending on the current jumper block setting. The
hardware appears as registers / latches accessible by the system
processor.

I/O Address (Hex) Function
378/3BC Printer Data Port
379/3BD Printer Status Port
37A/3BE Printer Control Port

Parallel Data Port 378 / 3BC:
This is an 8-bit read/write parallel data port for the parallel external

device. The signal is held stable by latches and can be read back
any time via the same I/O Address.

Printer Status Port 379 / 3BD:

This is a read only status port which can be accessed by the CPU to
check for status of the external parallel device.

Bit Number Status

Notused
Not used
Not used
Not used
SLCT
PE_
ACK
BUSY

NN AE W =O
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Printer Control Port 37A / 3BE:

The Printer control port, when written to, presents the following
latched control signals to the external parallel device:

Bit Number Control Signal
0 STROBE
1 AUTO FD
2 INIT
3 SLCTIN
4 IRQ7 Enable
5 Not used
6 Not used
7 Not used

The status of the control signals output being latched by a previous
write command to 1/0O port 37A/3BE, can be read from the same
address.

Bit Number Status of Control Signal

STROBE
AUTOFD
INIT
SLCTIN
Not used
Not used
Not used
Not used

NV A WN=-=O

System interrupt level 7 can be enabled by setting bit 4 in the Printer
Control Port (37A / 3BE) and activating the ACK input line.
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333 Connector Pin Assignment

Pin No Function

STROBE
Parallel Data DO
Parallel Data D1
Parallel Data D2
Parallel Data D3
Parallel Data D4
Parallel Data D5
Parallel Data D6
Parallel Data D7
ACK

BUSY

PE

SLCT
AUTO FD
ERROR

INIT

SLCTIN

18-25 GROUND

=200 QAN R W

et bk b [
\JO\U\-BD)SHO
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3.4 RS232C SERIAL INTERFACE PORTS

The Multi-I/O card supports up to two RS232C Serial Interface Ports.
They are designated as COMI and COM2 in accordance with their
I/O Address 3F8-3FF (Hex) and 2F8-2FF (Hex) respectively. These
serial ports provide interface for serial devices including modem,
serial printer and terminal.

The serial communication ports are fully programmable and sup-
ports asynchronous communications only, They add and remove start
bits, stop bits and parity bits. A programmable baud rate generator
allows operation from 50 baud to 9600 baud. Five, six, seven or eight
bit characters with 1, 1-1/2 or 2 stop bits are supported.

Start | DO| D1| D2{D3| D4 |D5 | D6 |D7 |Parity [Stop
Bit Bit |Bit

Each serial port has it assigned level of system interrupt. A fully
prioritized interrupt system within each serial port controls transmit,
receive, error, line status and data set interrupts. Diagnostic capabili-
ties provide loopback functions of transmit / receive and input / output
signals.
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341 Hardware Description

Following is a block diagram of hardware for one serial port

(COM1).
26 WAYS
HEADER
CONNECTOR
SYSTEM N RS232C
DATA BUS 4 LEVEL
DRIVER
SYSTEM ACE
ADDRESS BUS 8250
J— e K=
LEVEL
os CONVERTOR
GATE 1.8432 MHz xi ]
ARRAY n
c1 -]
[ IRQ4
3.6864
MHz

Fig. 3.4 RS232C Serial Interface Port
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The heart of the Serial Communication Port is the INS8250 Asyn-
chronous Communication Element (ACE), or its functional equiva-
lent . Address decoding and clock generation is done in Gate Array
C1. A 3.6864MHz signal input to Gate Array C1 is divided by two
and fed to the INS8250 ACE chip as a 1.8432 MHz master clock.
Baud rates of 50 to 9600 are generated from this 1.8432 MHz
signal.

The serial data output, together with modem control output from the
ACE, are changed from TTL voltage into RS232C voltage levels
via signal drivers 1488 or equivalent. Conversely, RS232C voltage
levels are converted back to TTL levels by signal converters 1489
or equivalent and fed to the ACE inputs.

3.42 Programming Considerations

Apart from the general function listed above, the ACE also features:

Full double buffering eliminates extra hardware / soft-
ware for precise synchronization.

Modem control functions of Clear to Send (CTS), Request
to Send (RTS), Data Set Ready (DSR), Data Terminal
Ready (DTR), Ring Indicator (RI), and Carrier Detect.

False - start bit detection.

Line - break generation and detection.

The INS8250 ACE is fully programmable for each function and any
communication protocol must be loaded before the serial port is
operational. This is done by selecting the proper 1/O Address for
each Serial Port. The following tables summarizes the I/O Address
assigned to the internal registers of INS8250 ACE in the Multi-I/O
card. The divisor latch access bit DLAB (bit7) of the line control
register is used to select certain register.
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I/O Decode
(inHex)
COM1jCOM2 | Register DLAB State
Selected
3F8 |2F8 TX Buffer DLAB =0(Write)
3F8 2F8§ RX Buffer DLAB=0(Read)
3F8 2F8 Divisor Latch LSB DLAB=1
3F9 2F9 Divisor Latch MSB DLAB=1
3F9 |2F9 Interrupt Enable
Register
3FA |2FA Interrupt Identification
Registers
3FB |2FB Line Control Register
3FC |2FC Modem Control
Register
3FD |2FD Line Status Register
3FE |2FE Modem Status Register
1/0 Decodes
Hex Address 3F8 to 3FF and 2F8 to 2FF
A9 |A8 | A7 | A6 A4 | A3 | A2 | Al | A0 | DLAB| Register
1 1/011 1 1 1 X X X
0 0 0 [ Receive Buffer (read)
Transmit
Holding Reg (write)
0 0 1 0 Interrupt Enable
0 1 0 X Interrupt Identification
0 1 1 X Line Control
1 0 0 X Modem Control
1 0 1 X Line Status
1 1 0 X Modem Status
I 1 1 X None
0 1} 0 1 Divisor Latch (LSB)
0 [/} 1 1 Divisor Latch (MSB)
AddressBits
Note:

Bit 8 will be logical 1 for the port designated as COM1 or a logical 0 for the
port designated as COM2,

A2, Aland AQbits are used toselect the different register of the communi-
cations chip.

Please refer to the data sheet of ACE INS8250 in the Appendix for
details of these internal registers.
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343 Connector Pin Assignment

13/14
14 2%

1 13
Pin No. Function

1 Ground
2 TX
3 RX
4 RTS
5 CTS
6 DSR
7 Ground
8 RLSD
9-19 Notused
20 DTR
21 Not used
22 RI
23-26 Not used
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DB25 male connector on bracket

5
g

VOO AWNE W=

Function

Ground
TX

RX

RTS
CTS
DSR
Ground
RLSD
Notused
DTR
Not used
RI
Notused
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35 GAME PORT

The Game Port on the Multi-I/O Card allows up to four game
paddles or two joysticks to be attached. In addition, inputs for four
switch buttons are provided. Paddle and joystick positions are
determined by the variable resistance values sensed by the Joystick/
Game Port. The real-time resistive values are converted into a
relative paddle or joystick position via appropriate software.

3-23



3.51 Hardware

The following is the block diagram of the joystick / game port.

15 PINS ‘D’ TYPE
CONNECTOR
FOR JOYSTICK

—T
QUAD RESISTANCE

VALUE

TIMER
558

SWITCH BUTTON STATUS

-4
E
% 5
3 3
E>-
éga
V
2<
iig

Fig. 3.5 Joystick/Game Port

The chip for conversion of resistance value into digital state is the
Quad-Timer NE558 or equivalent. Address decoding for the Joystick
/ Game Port is provided by the Gate Array C1.1/0 Address
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for triggering of four monostable timers as well as reading of
position / button status byte is 201 Hex. The position/button status are
gated via data buffer with its enable line decoded from Gate Array
Cl1.

3.5.2 Programming Considerations

The Joystick / Game Port appears to the programmer as one Read/
Write Port with1/0O Address 201 Hex.

When an I/O write command is issued to port address 201 Hex, irre-
spective of the data written, all four monostable outputs go high and
will remain high for varying periods of time depending on the
position each variable resistor of the joystick is set. The variable re-
sistance on the joystick should have a range from 0 to 100K-ohms.

These four monostable timer outputs are read by an I/O read
command from port address 201 Hex and are reflected on data bits
0 through 3.

Bit 4 through 7 of the I/O port reflects the real-time status of the
switch buttons. These buttons default to an open state and are read
as “1”. When a button is pressed, it is read as “0:”. Programmers
should note that these buttons are not debounced by hardware.

Bit Number Function
0 Position 0
1 Position 1
2 Position 2
3 Position 3
4 Switch Button 0
5 Switch Button 1
6 Switch Button 2
7 Switch Button 3
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353 Connector Pin Assignment

8 \ J2 / 1
N /
000000
O\ %oooooas O
y N
15 \9
Pin No. Function
1 +5VDC
2 Button 0
3 Position 0
4 Ground
5 Ground
6 Position 1
7 Button 1
8 +5VDC
9 +5VDC
10 Button 2
11 Position 2
12 Ground
13 Position 3
14 Button 3
15 +5VDC
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3.6 REAL-TIME CLOCK

The Multi-I/O Card is equipped with a Real-Time Clock and re-
chargeable battery backup. This function maintains the time and
calendar, and, with suitable software, allows automatic setting up of
time and date each time the computer is turned on.
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The heart of the Real-Time Clock is the real-time clock chip. The
Multi-I/O Card has made provision to work with two different real-
time clock chips, namely, the OKI MSM 6242 or the RICOH
RP5C15. These chips are on different locations of the PCB.

The real-time clock chip runs with a clock of 32.768 KHz for its
internal counting operation.

This chip normally draws power from the computer’s +5V supply
when the computer is turned ON. The backup battery is recharged
from the +5V supply. When the power is OFF, the backup battery
replaces the normal +5V to keep the chip running.

A power down detection circuitry is added to pull the CS line of the
real-time clock chip to logic low as soon as the computer’s +5V
supply is dropping. This prevents transient garbage to be written to
the chip during power down.

Address decoding for the real-time clock chip is done in Gate Array

C1. The I/O Address range used is 340-35F (Hex) or 2C0 - 2DF
(Hex), depending on the current jumper block setting.
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3.62 Programming Considerations

The Real-Time Clock function appears to the programmer as a num-
ber of CPU addressable registers. These registers serve functions
including second, minute, hour, day, month, year and days of the
week.

The real-time clock chip incorporates 16 such registers, while the
Gate Array C1 decodes 32 different addresses. The upper 16 ad-
dresses map to the lower 16 addresses.

The Real-Time Clock utility programs SETCLOCK,GETCLOCK
supplied with the card automatically handle the different chips used
and different addresses selected.

Refer to the Appendix for detail meaning of the real-time clock chip
registers.
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CHAPTER 4
GATE ARRAY C1

The Gate Array C1 is a 100 pins flat package VLSI Gate Arra
designed to implement a number of I/O functions for the IB G,
PC/XT and compatibles.

It consists of the logic circuitry for the following popular 1/0
features:

Floppy disk interface support logic for the Floppy Disk
Controller Chip uPD765.

One Centronics Parallel Printer Interface.

Address decoders for two RS232C Serial ports.

Address decoder of a Joystick/Game Port

Address decoder for a Real-Time Clock Chip.

Logic circuitry for backup of copy-protected diskette
(Transcopy Function).
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41

TEST

AEN
BAG-BA10
FDENB
PTRENS, PTASEL
TCENB

TCASL1, TCASL2
10R

1ow

F16M
F3M6

RESET
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FDDRQ

SEPDA
SEPCLK
FDPSD
FOPS1
FOWDA
FDWE1

RAWDA

INDEX

PTLO-PTL7

ERROR, PE,
SLCT, ACK
8USY,
EXSTB,
EXAUFD,
EXINIT,
EXSLCT

Fig 41 Gate Array C1 Function Diagram
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4.2 PIN ASSIGNMENT AND SIGNAL DESCRIPTION

Abbreviation on pin type:
I Input
0] Output
1I/0 Bi-directional
Pin Pin Name Description
No. type
1 I PTRENB Printer Port enable line.
Active high input.

1=printer port enabled
0=printer port disabled

2 I PTASEL Printer Port I/O address select.
1=378-37A (Hex)
0=3BC-3BF (Hex)

3 (0] RTC1CS Real-Time Clock 1 address decoder.
Active low output.
Address range =340-35F (Hex)

4 / N.C. No connection.
5 O RTC2CS Real-Time Clock 2 address decoder.
Active low output.

Address range =2C0-2DF (Hex)

6 o COMICS RS232C Serial Port 1 address de-
coder.
Active low output.
Address range =3F8-3FF (Hex)

7 O COM2CS RS232C Serial Port 2 address de-
coder.
Active low output.
Address range =2F8-2FF (Hex)



10

11

12

13

I FDENB
I TCENB
I TCASL1
I TCASL2
I F3M6

1 F16M

Floppy Disk Interface enable.
Active low input.

0=Floppy Interface enabled
1=Floppy Interface disabled

Transcopy Function enable.
Active high input.

1=Transcopy Function enabled
0=Transcopy Function disabled

Transcopy Function address select 1.

Transcopy Function address select 2.
Different combinations of TCASL1,
TCASL2 results in one of four
possible addresses for Transcopy
Function:

1/0
TCASL2 TCASL1 Address

TEF
T6F
6EF
60F

[N =)
—_—o R o

Input signal from an external
3.6864MHz oscillator.

The signal is divided by 2 in Gate
Array C1 to generate a 1.8432MHz
output signal for the serial communi-
cation chips.

Input signal from an external 16MHz
oscillator.

All necessary timing signal for the
Floppy Disk Interface are derived
from this 16MHz signal.
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14

15

16

17

18

19

20

21

22

GDSEL2

GND

GDSEL1

CLQ4

CLQ5

DWE

DWDA

10

F1M8

Partially decoded Drive B select
signal for the Floppy Disk Interface.
Active high output.

This signal should be NAND with
CLQS5 to produce the valid Drive B
select signal.

0 Vv

Partially decoded Drive A select
signal for the Floppy Disk Interface.
Active high output.

This signal should be NAND with
CLQ4 to produce the valid Drive A
select signal.

Motor enable signal for floppy disk
drive A.
Active high output.

Motor enable signal for floppy disk
drive B.
Active high output.

Floppy drive write enable signal.
Active high output.

Floppy drive write data signal.
Active high output.

This signal is a logical AND of the
IOR, IOW.

Active low output, indicating I/O
Read,I/O Write is in progress.

This signal is a 1.8432MHz square

wave output signal derived from the

3.6864MHz input signal.
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23

24

25

26

27

28

29

F4AM

FDCWR

FDCRD

FDCTC

N.C.

FDWRCK

FDRES

This is a 4MHz square wave output
derived from the 16MHz input signal.
This signal is used as the clock input of
an external FDC uPD765, or as the
reference clock in an external data
separator WD9216.

Decoded output signal to the Write
input of an external FDC uPD765.
Active low output.

This line is activated when the CPU
writes to the FDC or DMA write to the
FDC is in progress.

Decoded output signal to the Read
input of an external FDC uPD765.
Active low output.

This line is activated when the CPU
reads from the FDC or DMA read
from the FDC is in progress.

Terminal count output to an external
FDC uPD765.

Active high output. This line is acti-
vated at the end of each DMA transfer
for- Floppy Disk Interface.

No connection.

Write clock output to an external FDC
uPD765.
500 KHz positive going pulse signal.

Reset output to an external FDC
uPD765.

Active high output. This line is activate
when a “0” is written to the Digital
Output Register (Hex 03F2) of the
Floppy Disk Interface inside the Gate
Array.



31

32

33

34

35

DRQGT

DRQOUT

DMAGT

FDPSO

FDPS1

TC

SEDOUT

Control output for Floppy Disk Interface
DMA Request. Active low output.

This line is used for enabling an external
tri-state buffer (LS125) which has output

driving the system DMA Request channel
2_ N’

Floppy Disk Interface DMA Request.
Normally tri-state with active high output.
This line is connected to a tri-state buffer
(LS125) which drives the system DMA
Request channel 2.

Control output for Floppy Disk Interface
Interrupt Request. Active low output.

This line is used for enabling an external
tristate buffer (LS125) which has input
from the uPD765 Interrupt line, and drive
the system IRQ level 6. -

Floppy Disk Interface Write Precomp 0.
Floppy Disk Interface Write Precomp 1.

FDPS(O,FDPS! are input signals from an
external FDC uPD765.

These two signals controls the amount of
write pre- compensation to be effected on
the write data to floppy disk drive. Maxi-
mum write pre-compensation is +/-250nS.

System Terminal Count.
Active high input.

Separated Data out.

Active low output from an internal digital
data separator inside the Gate Array. The
active duration of the pulse output is

62.5nS. ~
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37

38

39

40

41

42

(6]

I

I

I

I

DWOUT

SEPDA

SEPCLK

FDWE1

VvCC

FDWDA

Data Window out.

This is a 250KHz rectangular wave
output from the internal digital data
separator inside the Gate Array. The
phase (edges) of this signal will shift
back and forth according to the raw
read data from the floppy disk drive.

Separated Data input.

This is the separated read data for use
by Floppy Disk Interface and the
Transcopy Function. If the internal
digital data separator is used, this pin
should be connected to the SEDOUT
(pin36) of the Gate Array. If an
external data separator is adopted, this
pin should be connected to the sepa-
rated data output from the external data
separator.

Separated Clock input.

This is the separated clock, or the data
window used by the Floppy Disk
Interface and the Transcopy Function.
If the internal digital data separator is
used, this pin should be connected to
the DWOUT (pin 37) of the same Gate
Array. If an external data separator is
adopted, this pin should be connected
to the separated clock, or data window
output from the external data separator.

Floppy disk drive write enable.
Active high input from an external
FDC uPD765.

+5V DC supply voltage.

Floppy disk write data.

Active high input from an external
FDC uPD765. This write data is not

yet write pre-compensated.
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43

44

45

46

47

48

49

50

51

52

53

1/0
1/0
1/0

1/0

FDDACK

FDDRQ

RAWDA

PTIRQ

PRQGT

ERROR

INDEX

BDO
BD1
BD2

BD3

Floppy Disk Interface DMA
Acknowledge.

Active high output signal to an
external FDC uPD765.

Floppy Disk Interface DMA
Request.

Active high input signal from an
external FDC uPD765.

Raw read data from floppy disk drive.
Active low input which is used by the
internal digital data separator.

Printer Port interrupt request.
Tri-state normally, high when active.
This pin should connect to a tri-state
buffer (LS125) which drives the
system Interrupt level 7.

Printer Port interrupt request control.
Active low output.
This pin should be used for control-

ling a tri-state buffer (LS125) which
drives the system Interrupt level 7.

Printer status signal - ERROR.
Floppy disk drive Index signal.
Active low input.

This signal is used by the Transcopy
logic inside the Gate Array.

Data line DO

Data line D1

Data line D2

Data line D3
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54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

1/0
1/0
1/0

1O

BD4

BD5

BD6

BD7

IOR

IOW

DACK2

RESET

BAO

TEST

GND

BA2

BA4

BAG6

Data line D4

Data line D5

Data line D6

Data line D7

System Address Enable. Active low
input. All CPU Read/Write takes

place when AEN is active.

System I/O Read.
Active low input.

SystemI/0 Write.
Active low input.

System DMA channel 2 Acknowl-
edge. Active low input.

System Reset. Active high input.
Address line AQ

Test input for factory diagnostic
purpose. Must be grounded (tie to 0
V) for normal operation.

ov

Address line A1

Address line A2

Address line A3

Address line A4

Address line A5

Address line A6
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72

73

74

75

76

77

78

79

81
82
&
84
85

87
88

89

91

93

P

© O O O ©O

e e B B B ]

o}

BAS

BA9

BA10

STROBE

AUTOFD

INIT

SLCT IN

WRPTL

PTLO
PTL1
PTL2
PTL3
PTL4
PTL5
PTL6
PTL7

BUFEN

EXSTB
VCC
EXAUFD

EXINIT

Address line A7

Address line A8

Address line A9

Address line A10

Printer control output - STROBE
Printer control output - AUTOFD
Printer control output - INIT
Printer control output - SLCT IN
Printer Port parallel data latch
signal.

Active low output.

Decoded address = 378/3BC (Hex)
Printer Port parallel data 0 input
Printer Port parallel data 1 input
Printer Port parallel data 2 input
Printer Port parallel data 3 input
Printer Port parallel data 4 input
Printer Port paraliel data 5 input
Printer Port parallel data 6 input
Printer Port parallel data 7 input
Enable signal for an external data
buffer (LS245) connected between
the data lines of the Gate Array and
the system data bus

Printer status signal - STROBE
+5V DC supply voltage.

Printer status signal - AUTOFD

Printer status signal - INIT
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94 I
95 1
9% I
97 1
98 1
9 O
100 O

EXSLCT

SLCT

PE

ACK

BUSY

GAMRD

GAMWR

Printer status signal - SLCT IN
Printer status signal - SLCT
Printer status signal - PE

Printer status signal - ACK
Printer status signal - BUSY
Game Port Read signal.

Active low output,

I/O address decoded = 201 (Hex)
Game Port Timer Trigger.

Active low output.
I/0 address decoded = 201 (Hex)
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4.3 ELECTRICAL SPECIFICATIONS

4.3.1 Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Vee -0.3~+6.7 \'%
Terminal voltage Vit -0.3~Vcc+0.3 v
Output Current
- per one output Io -8~+8 mA
- total Iot -40~+40 mA
Operating Temperature Topr -20~+75 C
Storage Temperature
- with Bias Thias -20~+85 C
- without Bias Tstg -55~+125 C
4.3.2 Electrical Characteristics
Vee= 5V 4/- 5%, Ta = 20°to 75°C
Parameter Symbol min max unit
Input Voltage VIH 2.2 Vce+0.3 \%
VIL -0.3 0.8 A%
Output Voltage VOH 35 A%
(IOH = -2mA)
YOL 0.5 Y
(IOL = 5mA)
Input Leakage Current ILI 1 WA
Output Leakage Current | ILO 1 A
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4.4 MECHANICAL INFORMATION

FP100

25.6+0.4
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19.610.4
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: L 100pin

Ipin
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0.1
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2.9max
0.
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2.8
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015100

Fig 42 Gate Array C1
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CHAPTER 5
TROUBLE-SHOOTING GUIDE

This chapter describes the general guidelines for trouble-shooting
of the Multi-I/O Card.

For more detail information on logic states please refér to the
Gate Array C1 Specification in Chapter 4, data sheets of various
components and the circuit schematic diagrams in the Appendix.

Technical reference manual of the host main unit will also be of
help.

Refer to your DOS (Disk Operating System) User’s Manual for
errors associated with disk I/0.

The description contained in this chapter assumes that the prob-
lem comes from, or most likely from, the Multi-1/O Card. This can
easily be verified by removing the card from the system, exchange
for another 1/0O Card, or move the suspected Multi-I/O Card to
another system and observe the result. Remember to turn power
OFF before removing any card.
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51 GENERAL FAILURE
mptom

Computer system no response after power up. Power indicator
on main unit does not light up.

Possible causes Solution
+5V failure/ short . Check for +5V DC
circuited on Multi- short-circuiting on
I/OCard. Multi-I/O Card

Check for short-cir-
cuited decoupling
capacitor.

Check for short-cir-
cuited I.C. chips.

Check if the card is
inserted properly in the
main unit slot.

Symptom

Main unit power indicator lights up. Computer no video, or no
other response, including the power up ‘beep’ sound.

Possible _causes Solution
System address bus, . Check data buffer
data bus, or control and address buffer
lines contamination 1.C. ULU6,U12 on
duetoMulti-I/O Multi-I/O Card.
Card failure.
Multi-1/O Card not . Check if the card is
inserted properly. inserted properly in the

slot.



5.2 FLOPPY DISK INTERFACE/TRANSCOPY FAILURE

Symptom

Floppy drive not booting.

Possible_causcs

Floppy drive function
disabled (on newer
versions of this card).

1/0O Address conflict
with another floppy
drive adapter on the
main unit.

Data bus contamination
on all I/O functions.

Floppy drive interface
logic failure.

Floppy drive interface
cable not properly
connected.

Solution

Change jumper
block setting to
enable this function.

Change jumper

block setting to

disable this function,
while use the built-in
adapter on the main unit.

Check I/O data bus buffer
Ul

Check all other LSI, 1.C.
connected to the I/O data
bus.

Check Gate Array C1
(U20).

Check FDC chip
uPD765 (U27),
U21,U25,U26,
U30,U28,U29,U14,U30,
R19,R20,R21,R22 Xtal 2.

Check cables and
connectors fOl’ Pl’ OPCI'
connection and correct
orientation.



Floppy disk drive . Check for proper

failure. jumper (if any) settings on
floppy disk drive.
Check power (DC +5V,
+12V)
on floppy disk drive.

DIP switch on main . Check for proper

unit set wrongly, which DIP switch settings

indicates no floppy on main unit.

disk drive.

Symptom

Floppy drive boot up normal. Unable to format or write data to
drive, or fail to retrieve the data written by the same computer.

Possible causes Solution

Floppy drive failure. . Check floppy drive.

Floppy drive inter- . Check Gate Array

face write logic failure. C1 (U28), uPD765
(U27), U29.

Floppy write data . Check Gate Array

Precompensation failure. C1 (U28), uPD765
2.

Floppy drive signal . Check for proper

cable broken. connecting cable
between card and disk
drive.

Diskette defective or . Check diskette for

improper media quality. double-sided, double-
density and it is not
defective.
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Symptom

Transcopy function not working. Floppy disk function normal.

Possible causes Solution
Transcopy function . Check jumper block
not enabled. for proper setting.
Address conflict with . Checkfor1/O
other I/O devices devices attached to
onthe system slot. system slot. Select another

I/O address for Transcopy
in case of conflict.

Transcopy logic . Replace Gate Array
failure. C1 (U20).



53 PARALLEL PRINTER PORT FAILURE

Symptom

Printer Port not functioning properly.

Possible causes

Printer cable and
connectors not
properly connected.

Printer port not
enabled (on newer
versions of the card)

Operating System is
assumming another
parallel port, with
different address, on
another peripheral
card.

Printer port logic
failure.

Printer interrupt
failure.

Solution

Check for proper
connection between
the card and printer.

Change jumper
block setting to
enable function.

Check for another
parallel port in the
system. Use the
otherport for

printer if higher
priority is given to that
port.

Check Gate Array
C1 (U20), U2,U8,U3,U7.

Check printer port
interrupt logic in Gate
Array C1 (U20), U9.



5.4 RS232C SERIAL INTERFACE PORT FAILURE

Symptom

RS232C Serial Interface Ports nof functioning properly.

Possible causes - Solution

Serial cables and
connectors not
connected properly.

Serial Ports not
enabled (on newer
versions of the card).

.Only one serial port
is built-in on some cards.

Improper serial cable
used for serial

printer (different
from modem cables).

Serial port hardware
logic failure.

5-8

Check for proper
connection between

card and bracket, between
connectors and serial
device.

Change jumper
block settings to
enable the function.

Expand to two serial
ports. Refer to user’s
manual.

Check if the proper
serial printer cable
is used.

Check Gate Array

C1 (U20), ACE 8250
(U15, U16), RS232 signal
convertors U10,
U11,U17,U18,U19,U9,
Xtal 1.



55 GAME PORT FAILURE

Symptom

Game Port not functioning properly.

Possible causes

Joystick/paddle
connector or cable
not properly connected,

Defective joystick
or paddle.

Game port hardware
logic failure.

5-9

Solution

Check for proper
connection in the

cable and connector of
joystick/paddle.

Check for defective
joystick/paddle device, or
improper resistance
value inside joystick.

Check Gate Array
C1(U20),U5,U4,R1-
R4,C26-C29.



5.6 REAL-TIME CLOCK FAILURE

Symptom

Real -Time Clock not responding, or lose time after power down, or

no alarm.

Possible causes

Real-time clock
not enabled.

Defective real-time
clock hardware logic.

Defective battery or
charging circuit.

Computer or card not
used for too long a time,
resulting in battery
exhausted.

Address conflict
with other devices
in the system.

Solution

Check for proper
jumper setting to enable
the function.

Check Gate Array
C1(U20),U23(or U22),
Xtal 3, VC1,
C84,Q1,Q2,D1,D2
U21,U26.

Check 3.6V battery,
C83,R17,D3.

Power up the
computer a few
hours to charge the battery.

Check for address
conflict and change

to another address for the
real-time clock.



Z765A FDC

Floppy Disk Controller
‘ﬁ:ﬂ Advance Information
Z = 1 Product
1 og Specification

April 1985
FEATURES
Address Mark detection circuitry internal to the FDC  m Drives up to 4 floppy-disk drives (FOD)
simplifies the phase locked loop and read electronics. The
track stepping rate, head load time, and head unload time ® Datatransfers in DMA or non-DMA mode
are user-programmable. ® Parallel seek operations on up to four drives
Z765A features are: | Compatible with most general-purpose microprocessors
® IBM-compatible format, Single and Double Density a Single phase 8 MHz clock
® Multisector and multitrack transfer éapablmy ® +5VOnly
m Data scan capability—scans a single sector or an entire & 40-Pin Dual-In-Line (DIP) backage

cylinder comparing byte-for-byte host memory and disk
data

GENERAL DESCRIPTION

The Z765A is an LS| Floppy Disk Controller (FDC) chip
which contains the circuitry and control functions for
interfacing a processor to four floppy-disk drives. It supports
IBM System 3740 Single Density format (FM) and IBM
System 34 Double Density format (MFM) including
double-sided recording. The Z765A provides control
signals which simplify the design of an external phase
locked loop and write precompensation circuitry. The FDC
simplifies and handles most of the burdens associated with
implementing a floppy-disk interface. (Figure 1). :

Handshaking signals make DMA operation easily
incorporated with the aid of an external DMA Controller
chip, such as the Z80 DMA, The FDC operates in either the
DMA or non-DMA mode. In the non-DMA mode the FDC
generates interrupts to the processor every time a data byte
is to be transferred. In the DMA mode, the processor need
only load the command into the FDC and all data transfers
occur under controf of the FDC and DMA controllers,

The Z765A executes 15 commands; each command
requires multiple 8-bit bytes to fully specify the operation
which the processor wishes the FDC to perform. The
commands are:

READ DATA

WRITE DATA

WRITE DELETED DATA
READ DELETED DATA
READ TRACK

READID

FORMAT TRACK

SCAN EQUAL

SCAN HIGH OR EQUAL
SCAN LOW OR EQUAL
SEEK

RECALIBRATE

SENSE INTERRUPT STATUS
SPECIFY

SENSE DRIVE STATUS
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Figure 2. Pin Functions

Figure 3. Pin Assignments

2357-001, 002, 003
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PIN DESCRIPTIONS (Figures 2 and 3)

CLK. Clock (input). Single phase 8MHz square wave clock.

CS. Chip Select (input). IC selected when 0 (Low), allowing
RD and WR to be enabled.

Dg-D7. Data Bus. Bidirectional 8-bit Data Bus. Disabled
whenTS = 1.

DACK. DMA Acknowledge (input). DMA cycle is active
when 0, and controller is performing DMA transfer.

DRQ. Data DMA Request (output). DMA Request is being
made by FDC when DRQ = 1.

D/S. Data/Status Register Select (input). Selects Data
Register (D/S = 1) or Status Register (D/S = 0) contents of
the FDC to be sent to Data Bus. Disabled whenCS = 1.

FR/STP. Fault Reset/Step (output). Resets fault FF in FDD in
Read/Write mode, contains step pulses to move head to
another cylinder in Seek mode.

FLY/TRy. Fault/Track 0 (input). Senses FDD fault condition
in Read/Write mode and Track O condition in Seek mode.

HD. Head Select (output). Head 1 selected when 1 (High);
Head 0 selected when O {Low).

HDL. Head Load {(output). Command which causes
read/write head in FDD to contact diskette.

1DX. /ngex (Input). Indlicates the beginning of a disk track,
INT. interrupt (output). Interrupt Request generated by
FOC.

LCT/DIR. Low Current/Direction (output). Lowers Write
current on inner tracks in Read/Write mode; determines
direction head will step in Seek mode. A fault reset pulse is
issued at the beginning of each Read or Write command
prior to the occurrence of the Head Load signal.

MFM. MFM Mode (output). MFM mode when 1; FM mode
when 0.

P8y, PSy. Precompensation (preshift) (output). Write
precompensation status during MFM mode. Determines
early, late, and normal times.

RD. Read (input). When 0, control signal for transfer of data
from FDC to Data Bus. Disabled when CS = 1.

RDD. Read Data (input). Read data from FDD, containing
clock and data bits.

RDW, Read Data Window (input). Generated by PLL, and
used to sample data from FDD.

RDY. Ready (input). Indicates FDD is ready to send or
receive data.

RESET. Reset (input). Places FDC in idle state. Resets
output lines to FDD to 0. Does not affect SRT, HUT or HLT in
Specify command. If RDY pin is held High during Reset,
FDC generates an interrupt within 1.024 msec. To clear this
interrupt use Sense Interrupt Status command.

RW/SEEK. Read Write/Seek (output). When 1 (High) Seek
mode selected; when 0 (Low) Read/Write mode selected.
TC. Terminal Count (input). Indicates the termination of a
DMA transfer when 1 (High). It terminates data transfer
during Read/Write/Scan command in DMA or Interrupt
mode.

US4, USy. Unit Select (output). FOD Unit selected.

VCO/SYNC. (output). Inhibits VCO in PLL when 0 (Low);
enables VCO when 1.

WCK. Write Clock (input). Write data rate to FOD. FM = 500
KHz, MFM = 1 MHz with a puise width of 250 ns for both
FM and MFM.

WDA. Write Data (output). Serial clock and data bits to FDD.
WE. Write Enable (output). Enables write data into FDD.

WP/TS. Write Protect/Two Side (input). Senses Write Protect
status in Read/Write mode and Two-Side Media in Seek
mode.

WR. Write (input). When 0, control signal for transfer of data
to FDC via Data Bus. Disabled when CS = 1.
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Table 1. internal Registers

The bits in the Main Status Register are defined as follows:

Bit

No. Name Symbol Description

Do FDD 0 Busy DpB FDD number 0 is in the Seek mode. If any bit is set, FDC will not accept read
or write command.

[+ FDD 1 Busy DB FDD number 1isinthe Seek mode. i any bit is set, FDC will not accept read
or write command.

D2 FDD 2 Busy DoB FDD number 2 is in the Seek mode. If any bit is set, FDC will not accept read
or write command,

03 FDD 3 Busy D38 FDD number 3 is in the Seek mode. If any bit is set, FDC will not accept read
or write command.

a2 FDC Busy CB A read or write command is in process. FDC will not accept any other
command.

Ds Execution Mode EXM This bit is set only during execution phase in non-DMA mode. When D
goes low, execution phase has ended and result phase has started. It
operates only during non-DMA mode of operation.

De Data Input/Qutput DIO Indicates direction of data transfer between FOC and Data Register. )t DIO =
1, then transfer is from Data Register to the processor. If DIO = 0, transfer is
from the processor to Data Register.

0y Request for Master ROM Indicates Data Register is ready to send or receive data to or from the
processor. Both bits DIO and RQM should be used to perform the
handshaking functions of “ready” and “direction” to the processor.

INTERNAL REGISTERS

The Z765A contains two registers which may be accessed
by the main system processor: a Status register and a Data
register. The 8-bit Main Status register (Table 1) contains the
FDC status information and may be accessed at any time.
The 8-bit Data register is several registers in a stack; one
register at a time is presented to the data bus. The Data
register stores data, commands, parameters, and FDD
status information. Data bytes are read out of, or written into,
the Data register in order o program or obtain the results
after a particular command. Only the Status register may be
read and used to facilitate the transfer of data between the
processor and Z765A.

The relationship between the Status/Data registers and the
signals RD, WR, and D/S is shown in Table 2.

The Data Input/Output (DIO) and Request for Master (RQM)
bits inthe Status register indicate when data s ready and the
direction transfer on the data bus (Figure 4). The maximum
time between the last RD or WR during acommand or result

phase and the set or reset DIO and RQM is 12us; every time
the Main Status register is read the CPU should wait 12us.
The maximum time from the trailing edge of the last RD in
the result phase to when D, (FDC busy) goes Low is 12us.

Table 2. p
and RD, WR, and D/$
DS RD WR  Function
0 0 1 Read Main Status Register
[ 1 0 lllegal
0 0 0 llegal
1 0 0 llegal
1 0 1 Read from Data Register
1 1 [ Write into Data Register
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STATUS REGISTER IDENTIFICATION

Symbol

Description

Status Register 0

Dg

Interrupt Code

D7 =0andDg =0

Normal Termination of command, (NT). Command was compieted and
properly executed.

D7 = 0andDg = 1

Abnormal Termination of command, (AT). Execution of command was started
but was not successiully completed.

Dy =1andDg = 0

Invalid Command issue, {{C). Command which was issued was never started.

O7 =tandDg = 1
Abnormal Termination because during command execution the ready signal
from FDD changed state.

Os

Seek End

SE

When the FDC completes the SEEK command, this flag is setto 1 (High).

Dy

Equipment Check

EC

If a fault signal is received from the FDD, or if the Track 0 signal fails to occur
after 77 step pulses (Recalibrate Command) then this flag is set.

Dg

Not Ready

NR

‘When the FDO is in the not-ready state and a read or write command is issued,
this flag is set. If a read or write command is issued to Side 1 of a single-sided
drive, then this flag is set.

D2

Head Address

HD

This flag s used to indicate the state of the head at Interrupt.

D1

Unit Select 1

Usy

This flag is used to indicate a Drive Unit Number at Interrupt,

Do

Unit Select 0

USo

This flag is used to indicate a Drive Unit Number at Interrupt.

Status Reglster 1

D7

End of Cylinder

EN

When the FDC trigs to access a sector beyond the final sector of a cylinder,
this flag is set.

Os

Not used. This bit is always O (Low).

Ds

Data Error

DE

When the FDC detects a Cyclic Redundancy Check (CRC) error in either the
|D field or the data field, this flag is set.

Ds

Overrun

OR

if the FDC is not serviced by the haost system during data transfers within a
certain time interval, this flag is set.

Not used. This bit always O (Low).

Dy

No Data

ND

During execution of READ DATA, WRITE DELETED DATA or SCAN command,
if the FDC cannot find the sector specified in the Internal Data Register (IDR),
this flag is set.

During execution of the READ ID command, if the FDC cannot read the ID
field without an error, then this flag is set.

During execution of the READ A cylinder command, if the starting sector
cannot be found, then this flag is set.
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STATUS REGISTER IDENTIFICATION (Continued)

Bit
No. Name Symbol Description
Status Register 1 (Continued)

D4 Not Writeable Nw During execution of WRITE DATA, WRITE DELETED DATA or Format A
cylinder command, if the FDC detects a write protect signal from the FDD,
then this flag is set.

If the FDC cannot detect the I Address Mark after encountering the index
hole twice, then this flag is set.

Do Missing Address Mark MA Ifthe FDC cannct detect the Data Address Mark or Deleted Data Address
Mark, this flag is set. Also at the same time, the MD (Missing Address Markin
data field) of Status register 2 is set.

Status Reglster 2

Dy Not used. This bit is always O (Low).

Dg Control Mark CM During execution of the READ DATA or SCAN command, if the FDC
encounters a sector which contains a Deleted Data Address Mark, this flag is
set.

D5 Data Error in Data Field Do it the FDC detects a CRC error in the data field then this flag is set.

D4 Wrong Cylinder WC This bit is related to the ND bit, and when the contents of Cylinder (C) on the
medium is different from that stored in 1DR, this flag is set.

D3 Scan Equal Hit SH During execution of the SCAN command, if the condition of “equal” is
satisfied, this fiag is set.

D2 Scan Not Satisfied SN During execution of the SCAN command, if the FOC cannot find a sector on
the cylinder which meets the condition, then this flag is set.

Dy Bad Cylinder BC This bit is related to the ND bit, and when the contents of C on the medium is
different from that stored in the IDR and the contents of C is FFy, then this flag
isset.

Do Missing Address Mark in MD When data is read from the medium, if the FDC cannot find a Data Address

Data Field Mark or Deleted Data Address Mark, then this flag is set.
Status Register 3

D7 Fault FT This bit is used to indicate the status of the Fault signal from the FDD.

Dg Write Protected wp This bit is used to indicate the status of the Write Protected signal from the
FDD.

Ds Ready F’Y This bit is used to indicate the status of the Ready signal from the FDD.

Ds Track O T0 This bit is used to indicate the status of the Track O signal from the FDD.

D3 Two Side TS This bit is used to indicate the status of the Two Side signal from the FDD.

Do Head Address HD This bitis used to indicate the status of the Side Select signal to the FDD.

Dy Unit Select 1 Usy This bit is used to indicate the status of the Unt Select 1 signal to the FDD.

Do Unit Select 0 USp This bit is used to indicate the status of the Unit Select 0 signal to the FDD.
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Figure 4. Data Transfer
COMMAND SEQUENCE

The Z765A is capable of performing 15 different
commands. Each command is initiated by a multibyte
transfer from the processor; the result after execution of the
command may also be a multibyte transfer back to the
processor. Because of this multibyte interchange of
information between the Z765A and the processor, each
command consists of three phases:

Command Phase. The FDC receives all information
required to perform a particular operation form the
processor.

Execution Phase. The FDC performs the operation it was
instructed to do.

Result Phase. After completion of the operation, status and
other housekeeping information are made available to the
processor.

The Instruction set shows the required preset parameters
and results for each command. Most commands require 9
command bytes and return 7 bytes during the result phase.
The W to the left of each byte indicates a command phase
byte to be written; an R indicates a result byte.

PROCESSOR INTERFACE

During Command or Result phases the Main Status register
must be read by the processor before each byte of
information is written into, or read from, the Data register.
Then the CPU should wait for 12us before reading the Main
Status register. Bits Dg and Dy in the Main Status register
mustbeina0and 1 state, respectively, before each byte of
the command word may be written into the Z765A. Many of
the commands require multiple bytes and, as a result, the
Main Status register must be read prior to each byte transfer
to the Z765A. During the Resuft phase, Dg and 07 in the
Main Status register must both be 1's before reading each
byte from the Data Register. Reading the Main Status
register before each byle transfer to the Z765A is required
only in the Command and Result phases, not during the
Execution phase.

Ifthe Z765A is in the non-DMA mode and reading data from
FODD, then the receipt of each data byte is indicated by an
interrupt signal on pin 18(INT = 1). The generation of a Read
signal (AD = 0) or Write signal (WR = Q) will clear the
interrupt and output the data onto the data bus. If the
processor cannot handie interrupts fast enough (every 13us
for the MFM mode and 27us for the M mode), then. it may
poil the Main Status register and bit D7 (RQM) functions as

the interrupt signal. If a Write command is in process, the .

‘WR signal negates the reset to the interrupt signal.

in the non-DMA mode it is necessary to examine the Main
Status register to determine the cause of the interrupt, since
it could be a data interrupt or a command termination
interrupt, either normal or abnormal. If the Z765A is in the
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COMMAND SYMBOL DESCRIPTION

Symbol  Name Description

D8 Data/Status Select D/3 controls selection of Main Status register (D/S = 0) or Data register (D/3 = 1)

c Cylinder Number C stands for the current/selected cylinder (track) numbers 0 through 76 of the medium.

D Data D stands for the data pattern which is going to be written into a sector.

D7-Do Data Bus 8-bit Data Bus, where D7 stands for a most significant bit, and Dg stands for a least
significant bit.

DTL Data Length When N is defined as 00, DTL stands for the data length which users are going to read
out o write into the sector.

EQT End of Track EOT stands for the final sector number on a cylinder. During Read or Write operations,
FDC will stop data transfer after a sector number equal to EOT.

GPL Gap Length GPL stands for the length of Gap 3. During Read/Write commands this value
determines the number of bytes that VCO/SYNC will stay low after two CRC bytes.
During Format command it determines the size of Gap 3.

H Head Address H stands for head number 0 or 1, as specified in 1D field.

HD Head HD stands for a selected head number 0 or 1 and controls the polarity of pin 27. (H =
HD in all command words.)

HLT Head Load Time HLT stands for the head load time in the FDD (2 to 254 ms in 2 ms increments).

HUT Head Unicad Time HUT stands for the head unload time after a Read or Write operation has occurred (16
to 240 msin 16 ms increments).

MF FM or MFM Mode If MF is Low, FM mode is selected, and if it is High. MFM mode is selected.

MT Multitrack If MT is high, a Multitrack operation is performed. If MT = 1 after finishing Read/Write
operation on side 0, FDC automatically starts searching for sector 1 onside 1.

N Number N stands for the Number of data bytes written in a sector.

NCN New Cylinder Number NCN stands for a New Cylinder Number or desired position of head which is going to
be reached as a result of the Seek operation.

ND Non-DMA Mode NOD stands for operation in the Non-DMA mode.

PCN Present Cylinder Number PCN stands for the cylinder number or present position of Head at the completion of
Sense interrupt Status command.

R Record R stands for the sector number which will be read or written.

RW Read/Write RIW stands for either Read (R) or Write (W) signal.

SC Sector SC indicates the number of Sectors per Cylinder.

SK Skip SK stands for Skip Deleted Data Address mark.

SRT Step Rate Time SAT stands for the Stepping Rate for the FDD (1 to 16 msin 1 ms increments). Stepping
Rate applies to all drives (F1g) = 1 ms, E1g) = 2ms, D(1g) = 3ms, .. ).

ST0 Status 0 ST0-3 stands for one of four registers which store the status information after a

8T Status 1 command has been executed. This information is available during the result phase after

ST2 Status 2 command execution. These registers should not be confused with the miain status

sT3 Status 3 register (selected by D/S = 0). ST0-3 may be read only after acommand has been
executed and contains information relevant to that particular command.

STP Step During a Scan operation, if STP = 1, the data in contiguous sectors is compared byte
by byte with data sent from the processor (or DMAY); if STP = 2, then alternale sectors
are read and compared.

USp, USy  Unit Select Used to select between drives 0-3.
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INSTRUCTION SET1: 2

Data Bus
Phase RW by Dg Ds Dy D3 D2 Dy Dp  Remarks
Read Data

Command W MT MF 8K 0 0 1 1 0 Command Codes
w X X X X X HD Usy USp SeeNote3
w o] Sector IDir prior to
w H execution. The 4 bytes
w R are co ded against header
w N on Floppy disk.
w EOT
w GPL
w DTL

Execution Data transfer between the FDD

and main system

Resuit A 810 Status information after command
R STM- i
R s12
R C Sector ID i after
R H execution
R R
R N

Read Deleted Data

Command w MT MF SK 0 1 1 0 0 Command Codes
w X X X X x HD Sy usp
w C Sector ID prior to
w H command execution. The 4 bytes
w R are commanded against header
w N on Floppy Disk.
w EOT
w GPL
w DTL

Execution Data transfer between the FDD

and main system

Resuit R 810 Status i ion after
R s execution
R 812 .
R c Sector IDr after
R H
R R
R N

NOTES: 1. Symbols ued in this tabla the end of thia saction.

2. DI should equal binary 1 for all operations.
3. X = Don'tcare, usually made to equal binary 0.
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INSTRUCTION SET?: 2 (Continued)

Data Bus
Phase RW ©; Dg Dg Dy D3 Dy Dy Do  Remarks
Write Data
Command w MT MF o] 1] [} 1 a 1 Command Codes
w X X X X X HD us;  USq
w [o] Sector IC information prior to
w H [ execution. The 4 bytes
w R are commanded against header
w N on Floppy Disk.
w EOT
w GPL
w DTL
Execution Data transfer between the main
system and FDD
Result R 810 Status ir ion after
R T execution
R 8§72
R c Sector IDir ion after
R H command execution.
R R
R N
. Write Deleted Data
Command w MT MF 0 0 1 4] 0 1 Command Codes
w X X X X X HD U8y USg
w C Sector ID ion prior to
w H command execution. The 4 bytes
w R are against header
w N on Floppy disk.
w ECT
w GPL
w DL
Execution Data transfer between the FDD
and main system
Result R §T0 Status ir ion after command
R M execution
R 812
R o] Sector ID i ion after
R H command
R R
R N

NOTES: 1. Symbols used in this table are described at the end of this section.

2, DS shoutd ‘equal binary 1 for all operations.
3. X = Don't care, usually made to equa! binary 0.
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INSTRUCTION SET? 2 (Continued)

Data Bus
Phase AW Dy Dg Ds Dy Dy Dy Dy Dy  Remarks
Read A Track
Command w [} MF 8K 0 0 0 1 0 Command Codes
w X X X X X HD USy USg
w o] Sector ID information prior to
w H execution
w R
w N
w EOT
w GPL
w DTL
Execution Data transfer between the FDD
and main system. FOC reads all
data fields from index hole to EOT,
Resuit R §T0 Status information after command
R ST execution
R 872
R C Sector 1D information after
R H command execution
R R
R N
Read ID
Command w ] MF 1] ] 1 (4] 1 [ Command Codes
w X X X X X HD US4 Usp
Execution The first correct 1D information on
the cylinder is stored in Data
Register.
Result R sTo Status ir 1 after command
R ST execution
R §T2
R [ Sector ID information read during
R H Execution phase from Floppy
R R Disk.
R N

NOTES: 1. Symbois used in this table are described at the end of this section.

2. DS should equal binary 1 for alf operations.
3. X = Don't care, usually made to equal binary 0.
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INSTRUCTION SET" 2 (Continued)

Data Bus
Phase AW Dy Dg Ds Dy Dy Dy Dy Dg  Remarks
Format A Track
Command w 0 MF 0 0 1 1 0 1 Command Codes
w X X X X X HD  USy  USp
w N Bytes Sector
w SC Sectors/Track
w GPL Gap3
w D Filler byte
Execution FOC formats an entire track.
Result R §T0 Status information after command
R ST execution
R ST2
R o} Inthis case, the ID information
R H has no meaning.
R R
R N
Scan Equal
Command w MT MF SK 1 0 [} 0 1 Command Cades
w X X X X X HD USy USg
w C Sector 1D information prior to
w H command execution
w R
w N
w EQT
w GPL
w oTL
Execution Data compared between the FOD
and the main system.
Result R §To——— ————— Status ion after
R STt execution
R sT2
R [+ Sector IDir ion after
R H command execution
R R
R N

NOTES: 1. Symbols used in this table are described at the end of this section.
2. D/§ should equal binary 1 for all operations.

3. X = Don't care, usually made to equat binary 0.
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INSTRUCTION SET?: 2 (Continued)

Data Bus
Phase RW Dy Dg Dg Dy Dy Dy Dy Do  Remarks
Scan Low or Equal
Command w MT MF SK 1 1 0 ) 1 Command Codes
w X X X X X HD Usy USg
w c Sector 1D information prior to
w H command execulion
w G}
w N
w EQT
w GPL
w STP
Exécution Data compared between the FDD
and main system
Result R ST Status ir ion after command
R ST i
R ST2
R C Sector ID information atter
R H d execution
R R
R N
Scan High or Equal
Command w MT MF SK 1 1 1 a 1 Command Codes
w X X X X X HD USq USg
W (03 Sector ID ir lion prior to
w H ] execution.
W R
w N
w EOT
w GPL
w STP
Execution Data compared between the FDD
and main system.
Result R ST0 Status ir ion after
R STt execution
R §T2
R C Sector 1D information after
R H 1 ion.
R R
R N
Recalibrate
Command 0 0 o 0 0 1 1 1 Command Codas
w X X X X X [} Us, USg
Execution Head retracted to Track 0
NOTES: 1. in this table ibed at the end of thi

2. DS should equal binary 1 for all operations.
3. X = Dan't care, usually made to equal binary 0.
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INSTRUCTION SET": 2 (Continued)

Data Bus
Phase RW D7 D¢ Ds Dy [+ 2 D2 Py Do Remarks
Sense Interrupt Status
Command w [ 0 ] ] 1 [¢] () 0 Command Codes
Result R ST0 Status ir 1 about the FOC
R PCN atthe end of seek operation
Specify
Command w 0 0 [+] ] 0 [ 1 1 Command Codes
W ——SRT HUT ~
w HLT ND
Sense Drive Status
Command w 0 0 0 0 0 1 0 0 Command Codes
w X X X X X 0 US4 USgy
Result R §T3 Status ir ion about FDD
Seek
Command w 0 0 0 ] 1 1 1 1 Command Codes
w X X X X X HD USs USp
w NCN
Execution Head is positioned over proper
cylinder on diskette.
Invalid
Command W e |nvalid Codgs —————— |nvalid Command Codes
(NoOp-~-FDC goes into Standby
state.)
Result R 870 STO = 80y

NOTES: 1. Symbois used in this table are described at the end of this section,
2. DIS should equal binary 1 for all operations.
3. X = Don'tcare, usually made to equal binary 0
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DMA mode, no interrupts are generated during the
Execution phase. The Z765A generates DRQs (DMA
Requests) when each byte of data is available. The DMA
Controller responds to this request with both a DACK (DMA
Acknowledge) = 0 and an AID (Read signal) = 0. Whenthe
DMA Acknowledge signal goes Low (DACK = 0), then the
DMA request is cleared (DRQ = 0). If a Write command has
been issued, a WR signal appears instead of RD. After the
Execution phase has been completed [Terminal Count (TC)
has occurred] or the last sector on the cylinder (EOT)
read/written, then an interrupt occurs (INT = 1) which
signifies the beginning of the Result phase. When the first
byte of data is read during the Result phase, the interrupt is
automatically cleared (INT = 0).

The RD or WR signals should be asserted while DACK is
true. The TS signal is used in conjunction with RD and WR
as a gating function during programmed I/0 operations, CS
has no effect during DMA operations. if the non-DMA mode
is chosen, the DACK signal should be pulied up to Vcc.

During the Result phase all bytes shown in the Command
Table must be read. For example, the Read Data command

has seven bytes of data in the Result phase; all seven bytes
must be read to successfully complete the Read Data
command and allow the Z765A to accept a new command.

The Z765A contains five Status registers. The Main Status
register can be read at any time by the processor. The other
four Status registers (STQ, ST1, ST2, and ST3) are available
only during the Result phase and can be read only after
completing a command. The particular command that has
been executed determines how many of the Status registers
are read.

The bytes of data which are sent to the Z765A to form the
Command phase and are read out of the Z765A in the
Result phase must occur in the order shown in the
Command Table. That is, the Command Code must be sent
first and the other bytes sent in the prescribed sequence. No
foreshortening of the Command or Result phases is allowed.
After the last.-byte of date in the Command phase is sent to
the Z765A, the Execution phase automatically starts. In a
similar fashion, when the last byte of data is read out in the
Result phase, the command is automatically ended and the
Z765A is ready for a new command.

POLLING FEATURE OF THE Z765A

After Reset is sent to the Z765A, the Unit Select lines USy
and U8y automatically go into a polling mode (Figure 5).
Between commands {and between step pulses in the Seek
command) the Z765A polis all four FODs looking for a
change in the Ready line from any of the drives. If the Ready
line changes state (usually due to a door opening or
closing), then the Z765A generates an interrupt. When
Status register 0 (STO) is read (after Sense Interrupt Status is

issued), Not Ready (NR) is indicated. The polling of the
Ready line by the Z765A occurs continuously between
commands, thus notifying the processor which drives are
on or off line. Each drive is polled every 1.024 ms except
during the Read/Write commands. When used with a4 MHz
clock for interfacing to minifloppies, the polling rate is 2.048
ms.

APPHOX. 1.0ms.

r

ORIVE3

Figure S. Polling Features
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COMMANDS

Read Data

A set of nine (9) byte words are required to place the FDC
into the Read Data Mode. After the Read Data command is
issued, the FOC loads the head (if itis in the unloaded state),
waits the specified head settling time (defined in the Specify
command), and begins reading ID Address Marks and ID
fields. When the current sector number (R) stored in the 1D
Register (IDR) compares with the sector number read off the
diskette, then the FDC, via the data bus, outputs data
byte-to-byte from the data field to the main system.

After completion of the read operation from the current
sector, the Sector Number is incremented by one, and the

data from the next sector is read and output on the data bus.
This continuous read function is called a Multi-Sector Read
Operation. The Read Data command can be terminated by
the receipt of a TC signal which should be issued when the
DACK for the last byte of data is sent. Upon receipt of this
signal, the FDC stops outputting data to the processor, but
continues to read data from the current sector, checks
Cygclic Redundancy Count (CRC), and at the end of the
sector, terminates the Read Data command. The amount of
data which can be handled with a single command to the
FDC depends upon muttitrack (MT), MFM/FM (MF), and
Number of Bytes/Sector (N). Table 3 shows the Transfer
Capacity.

Table 3. Transter Capacity
Maximum Transter Capacity Final Sector
Multi-Track MFM/FM Bytes/Sector (Bytes/Sector) Read from
mT MF N (Number of Sectors) Diskettos
o o 00 (126) (28) = 3328 265t Side 0
0 1 ot (256) (26) = 6,656 or 26 at Side 1
1 0 00 (128) (52) ~ 6656
1 1 01 (@56) (52) = 13,312 26atSide 1
o o o1 (256) (15) = 3,840 15 atSide 0
0 1 02 12) (15) = 7,680 or 15 atSide 1
1 [} o1 @56) (30) = 7,680 ‘
15atSide 1
1 1 02 (512) (30) = 15,360 e
o 0 02 512 8 = 409 gatSide 0
0 1 03 (1024) 8 = 8192 or8atSide 1
1 0 02 512) (16) = 8,192 )
1 1 03 (1024) (16) = 16,384 BatSide 1

MT aliows the FDC to read data from both sides of the
diskette. For a particular cylinder, data is transferred starting
at Sector 1, Side 0 and completing at the last sector, Sector
L, Side 1. This function pertains to only one cylinder (the
same track) on each side of the diskette.

When N = 0, then DTL defines the data length which the
FDC must treat as a sector. if DTL is smaller than the actual
data length in a Sector, the data beyond DTL in the Sector is
not sent to the Data Bus. The FDC internally reads the
complete sector performing the CRC check and,
depending upon the manner of command termination, may
perform a Multi-Sector Read Operation. When N is
non-zero, then DTL has no meaning and should be set to
FFi.

At the completion of the Read Data Command the head is
unioaded, after the Head Unload Time nterval specified in
the Specify Command has elapsed. If the processor issues
another command before the head unloads, there is no
head settling time between subsequent reads. This time
saved is particularly valuable when a diskette is copied.

If the FDC twice detects the index hole without finding the
right sector (R), thenthe FDC sets Status register 1's No Data
(ND) flag o 1, and terminales the Read Data command.
(Status register 0 also has bits 7 and 6 set to 0 and 1
respectively.)

Atfter reading the ID and Data fields in each sector, the FDC
checks the CRC bytes. If a read error is detected indicating
incorrect CRC inthe 1D field, the FDC sets Status register 1's
Data Error (DE) flag to 1, and if a CRC ersor occurs in the
Data Field, the FOC also sets Status register 2's Data Errorin
Data Field (DD) flag to 1, and terminates the Read Data
command. (Status register 0, bit 7 = 0, bit 6 = 1.)

If the FDC reads a Deleted Data Address Mark off the
diskette, and the SK bit D in the first Command Word = 0,
then the FDC sets Status register 2's Control Mark (CM) flag
1o 1, and after reading all the data in the sector, terminates
the Read Data command. if SK = 1, the FDC skips the
sector with the Deleted Data Address Mark and reads the
next sector. When SK = 1, the CRC bits in the deleted data
field are not checked.
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During disk data transfers between the FDC and the
processor, via the data bus, the FDC must be serviced by
the processor every 27us in the FM Mode, and every 13usin
the MFM Mode, or the FOC sets Status register 1's Overrun
(OR) flag to 1, and terminates the Read Data command.

Table 4. C, H, R, and N Values When

if the processor terminates a read or write operation in the
FDC, then the (D information in the Result Phase is
dependent upon the state of the MT bit and EOT byte. Table
4 shows the values for C, H, R, and N when the processor
terminates the command.

o

Final Sector Transferred

1D information at Result Phase

MT HD to Processor c H R N
[} Less than ECT NC NC R+1 NC

o o Equal to EOT C+1 NG R =01 NG
1 Less than EOT NC NC R+1 NC

1 Equal to EOT C+1 NC R'=01 NC

0 Less than EQT NC NC R+1 NC

. 0 Equal to EOT NC LSB R=01 NC
1 Less than EOT NC NC R+1 NC

1 Equalto EOT C+1 LSB R=01 NC

NOTES: NC (No Change): The same value as the one at the beginning of command execution.
LSB (Least Significant Bit): The least significant bit of H is compiemented.

Write Data

A set of nine (9) bytes is required to set the FDC in the Write
Data mode. After the Write Data command is issued, the
FDC loads the head, walits the specified head sefting time,
and begins reading ID fields. When all four bytes (C, H, R,
and N) loaded during the command match the four bytes of
the ID field from the diskette, the FDC takes data from the
processor byte-by-byte via the data bus and outputs it to the
FOD.

After writing data into the current sector, the sector number
stored in the R register is incremented by one, and new data
is written into the next data field. The FDC continues this
Multisector Write Operation until a Terminal Count signal is
issued. If a Terminal Count signal is sent to the FDC, it
continues writing into the current sector to complete the data
field. If the Terminal Count signal is received while a data
field is being written, the remainder of the data field is filled
with zeros,

The FDC reads the ID field of each sector and checks the
CRC bytes. If the FDC detects a read error (CRC error) in
one ofthe ID fields, it sets Status register 1's DE flagto 1, and
terminates the Write Data command. {Status register 0, bit
7=0,bit6=1)

The Write command operates in the same manner as the
Read command for the following items:

m Transfer capacity
® End of cylinder (EN) flag
m No data (ND) flag
m Head unload time interval

m D information when the processor terminates command
m Definition of DTL when N = 0 and when N#0
Refer to the Read Data command for details.

In the Write Data mode, data transfers between the
processor and FOC viathe data bus, must occur every 27us
inthe FM mode and every 13usinthe MFM mode. Ifthe time
interval between data transfers is longer, then the FDC sets
Status register 1's Overrun (OR) flag to 1, and terminates the
Write Data command. (Status register 0, bit 7 = 0, bit6 = 1)

Write Deleted Data

This command is the same as the Write Data command
except a Deleted Data Address mark, instead of the normal
Data Address mark, is written at the beginning of the data
field.

Read Deleted Data

This command is the same as the Read Data command
except that when the FDC detects a Data Address mark at
the beginning of a data field and SK = 0, the FDC reads all
the data in the sector and sets Status register 2's CM flag to
1, and terminates the command. If SK = 1, then the FOC
skips the sector with the Data Address mark and reads the
next sector.

Read Track

This command is similar to the Read Data command except
that this is a continuous Read operation where the entire
data field from each of the sectors is read. Immediately after

244 YS9LZ
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sensing the index hole, the FDC starts reading all data fields
onthe track as continuous biocks of data. If the FOC finds an
error inthe |D or Data CRC check bytes, it continues to read
data from the track. The FDC compares the ID information
read from each sector with the value stored in the 1DR and, if
there is no comparison, sets Status register 1's ND flagto 1.
Muttitrack or skip operations are not allowed with this
command.

This command terminates when the number of sectors read
is equal to EQT. Ifthe FOC does not find an [0 Address mark
on the diskette after it senses the index hole for the second
time, it sets Status register 1's Missing Address mark (MA)
flag to 1 and terminates the command. (Status Register 0, bit
7=0bité=1)

Read ID

The Read ID command gives the present position of the
recording head. The FDC stores the values from the first (D
field itcan read. If no proper ID Address markis found on the
diskette before the index hole is encountered for the second
time, Status register 1's MA flag is setto 1; if no data is found,
Status register 1's No Data (ND) flag is set to 1. The
command is then terminated with STO bit 7 = 0 and bit
6 = 1. During this command, data transfer between FDC
and the CPU occurs only during the result phase.

Format Track

The Formatcommand allows an entire track to be formatted.
‘After the index hole is detected, data is written on the
diskette; Gaps, Address marks, |D fields and data fields, all
per the IBM 3740 Single Density format or 1BM System 34
Double Density format, are recorded. The processor, during
the command phase, supplies values i.e., Number of
bytes/sector (N), Sectors Cylinder (SC), Gap Length (GPL),
-and Data Pattern (D) which determine the particular format
to be written.

The data field is filled with the byte of data stored in D. The ID
tield for each sector is supplied by the processar: thatis, four
data requests per sector are made by the FDC for Cylinder
number (C), Head number (H), Sector number (R), and
Number of bytes/sector (N). This allows diskette formatting
with nonsequential sector numbers.

The processor must send new values for C, H, R, and N to
the Z765A for each sector on the track. If FDC is set for the
DMA mode, it issues four DMA requests per sector. If itis set
for the Interrupt mode, itissues four interrupts per sector and
the processor must supply C, H, R, and N loads for each
sector, The contents of the R register are incremented by 1
after each sector is formatted; thus, the R register contains a
value of R when it is read during the Result phase. This
incrementing and formatting continues for the whole track
until the FOC detects the index hole for the second time,
whereupon it terminates the command.

If the Fault signal is received from the FDD at the end of a
Write operation, the FDC sets Status register 0's EC flag to 1

and terminates the command after setting Status register 0,
bit 7 to 0 and bit 6 to 1. Also the loss of a Ready signal at the
beginning of a command execution phase causes Status
register 0, bit 7 and 6 to be setto 0 and 1 respectively.

Table 5 shows the sector size relationship between N, SC,
and GPL.

Table 5. of C
Format  Sector Size N SC GPL' GPL23
8~ Standard Floppy
128 bytes sector 00 1A 07 1B
256 [} OF V3 2A
M Mode 512 02 08 1B 3A
1024 03 04 47 8A
2048 04 02 cs8 FF
4096 05 o1 c8 FF
256 o1 1A 0E 36
512 02 OoF 18 54
MFM 1024 03 08 35 74
Mode’ 048 o4 04 98 FF
4096 05 02. C8 FF
8192 06 ot c8 FF
544" Minifloppy
128 bytes/sector 00 12 o7 08
128 00 10 10 19
FM Mode 256 01 08 18 30
512 02 04 46 87
1024 03 o0z Ce FF
2048 04 o1 c8 FF
256 01 12 0A (1]
256 o1 10 20 32
MEM 512 02 08 24 50
Mode® 4024 B 04 80 FO
2048 04 02 c8 FF
4096 05 o1 cs FF

NOTES: 1. Suggested valises of GPL in Read or Writa commands to
avold splice puirt b field and ID i
sections.

2. Suggested values of GPL in format command.

3. All values except sector size are hexidecimal.

4. In MFM mode FDC cannot perform a Read/Write format
operation with 128 bytes sector (N = 00)
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Scan Commands

The Scan commands allow comparison of data read from
the diskette and data supplied from the main system. The
FDC compares the data on a byte-by-byte basis and looks
for a sector of data which meets the conditions of Depp =
Deprocesson Drop < D or Drpp 2 D The
hexadecimal byte of FF from memory or from FDD can be
used as a mask byte because it always meets the condition
of the comparison. One's complement arithmetic is used for
comparison (FF = largest number, 00 = smallest number).
After a whole sector of data is compared, if the conditions
are not met, the sector number isincremented (R + STP —
R) and the scan operation continues until one of the
following conditions occur: the conditions for scan are met
{equal, low, or high), the last sector on the track is reached
{EQT), or the terminal count (TC) signal is received.

If the conditions for scan are met, the FDC sets the Status
register 2's Scan Hit {SH) flag to 1 and terminates the Scan
command. If the conditions for scan are not met between
the starting sector number (R) and the last sector on the
cylinder (EOT), then the FDC sets Status register 2's Scan
Not Satisfied (SN) flag to 1, and terminates the Scan
command. During the scan operation, the receipt of a signal
from the processor or DMA controller causes the FDC to
complete the comparison of the particular byte in process
and then to terminate the command. Table & shows the
status of bits SH and SN under various conditions of Scan.

Table 6.
Status Register 2
Command Bit2 = SN Bit3 =SH Comments
0 1 D =D
Scan Equal FOD 'Processor
1 0 DroD # Dprocessor
4] 1 DrpD = Dprocessor
Scan Low 0 = ~Proo
or Equal 0 0 DrpD < Dprocessor
1 0 Drop > DProcessor
0 1 Dy =D
Soan High FOD 'Processor
orEqual 0 0 DFoD > DProcessor
1 0 Drpp < Dprocessor

Iithe FDC encounters a Deleted Data Address mark on one
of the sectors and SK = 0, then it regards the sector as the
last sector on the cylinder, sets Status register 2's Control
Mark (CM) flag to 1 and terminates the command. {1 SK = 1,
the FOC skips the sector with the Deleted Address mark,
reads the next sector, and sets Status register 2's Control
Mark (CM) flag to 1 to show that a Deleted sector has been
encountered.

When either the Step (STP) (contiguous sectors = 01 or
alternate sectors = 02) sectors are read or the Multitrack

(MT) is programmed, the last sector on the track must be
read. For example, if STP = 02, MT = 0, the sectors are
numbered sequentially 1 through 26 and the Scan
command is started at sector 21, the following happens.
Sectors 21, 23, and 25 are read, then the next sector, 26, is
skipped and the index hole is encountered before the EOT
value of 26 can be read resuiting in an abnormal termination
of the command. If the EOT had been set at 25 or the
scanning started at sector 20, then the Scan command
would be completed in a normal manner,

During the Scan command, data is supplied by either the
processor or DMA Controller for comparison against the
data read from the diskette. in order to avoid having Status
register 1's Overrun (OR) flag set, it is necessary to have the
data available in less than 27us (FM mode) or 13us (MFM
mode). It an Overrun occurs, the FDC ends the command
with Status register 0, bit 7 cleared to 0 and bit 6 setto 1.

Seek

The Read/Write head within the FDD is moved from cylinder
to cylinder under control of the Seek command. The FDC
has four independent Present Cylinder registers for each
drive which are cleared only after the Recalibrate command.
The FDC compares the Present Cylinder Number (PCN)
which is the current head position with the New Cylinder
Number (NCN), and if there is a difference, performs the
following operations:

PCN < NCN: Direction signal to FDD set to 1, and Step
Pulses are issued. (Step In)

PCN>NCN: Directionsignalto FDD clearedto 0, and Step
Pulses are issued. (Step Out)

The rate at which Step pulses are issued is controlled by
Stepping Rate Time (SRT) in the Specify command. After
each Step pulse is issued NCN is compared against PCN,
and when NCN = PCN, Status register 0's Seek End (SE)
flag is set to 1, and the command is terminated. At this point
FDC interrupt goes High. Bits Do-D3 in the Main Status
register are set during the Seek operation and are cleared
by the Sense Interrupt Status command.

During the command phase of the Seek operation the FDC
isinthe FDC Busy state, but during the execution phase itis
inthe Nonbusy state. While the FDC is in the Nonbusy state,
another Seek command may be issued, and in this manner
parallel Seek operations may be done on up to four drives at
once. No other command can be issued for as long as the
FDC is in the process of sending step pulses to any drive.

If an FDD is in a Not Ready state at the beginning of the
command execution phase or during the Seek operation,
then Status register 0's Not Ready (NR) flag is set to 1, and
the command is terminated after bit 7 is setto 1 and bit6to 0.

If writing three bytes of Seek command exceeds 150us, the
timing between the first two step pulses may be 1ms shorter
than that set in the Specify command

Al1-19
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Recalibrate
The function of this command is to retract the Read/Write

head within the FDD to the Track 0 position. The FDC clears”

the contents of the PCN counter and checks the status of the
Track 0 signal from the FDD. As long as the Track O signal is
Low, the Direction signal remains 0 and step pulses are
issued. When the Track O signal goes High, the Status
register 0's SE flag is set to 1 and the command is
terminated. If the Track O signal is still Low after 77 step
pulses have been issued, the FDC sets Status register 0s SE
and Equipment Check (EC) flags to 1s and terminates the
command after Status register 0, bit 7 is cleared to 0 and bit
Gissetto1.

The ability to do overlap Recalibrate commands to multiple
FDDs and the loss of the Ready signal, as described in the
Seek command, also applies to the Recalibrate command.
If the Diskette has more than 77 tracks, the Recalibrate
command should be issued twice, in order to paosition the
Read/Write head to Track 0.

Sense interrupt Status

An interrupt signal is generated by the FDC for one of the
following reasons:

1. Upon entering the Result phase of command:
1 Read Data 3 Read Track

0 Write Data 0 Read D
O Write Deleted Data O Format Track
O Read Deleted Data 0 Scan

2. Ready Line of FDD changes state
3. End of Seek or Recalibrate command
4. During Execution phase in the non-DMA mode

Interrupts caused by reasons 1 and 4 occur during normal
command operations and are easily discernible by the
processor. During an execution phase in non-DMA made.
Ds in the Main Status Register is High. Upon entering the
Result phase this bit is cleared. Reasons 1 and 4 do not
require Sense Interrupt Status commands. The interrupt is
cleared by Reading/Writing data to the FDC. Interrupts
caused by reasons 2 and 3 may be uniquely identified with
the aid of the Sense interrupt Status command which resets
the Interrupt signal and, via bits 5, 6, and 7 of Status register
0, identifies the cause of the interrupt (Table 7).

Table 7. Interrupt Identification

Seek End Interrupt Code
BRrS Bits  Bit7 Cause
0 1 1 Ready Line changed state,
either polarity
1 0 0 Normal Termination of Seek
or Recalibrate command
1 1 0 Abnormal Termination of

Seek or Recalibrate
command

The Sense Interrupt Status command is used in conjunction
with the Seek and Recalibrate commands which have no
result phase. When the disk has reached the desired head
position, the Z765A sets the interrupt line true. The host CPU
must then issue a Sense interrupt Status command to
determine the actual cause of the interrupt, which could be
Seek End or achange in ready status from one of the drives,
Figure 6 is a graphic example.

Specify

The Specify command sets the initial values for each of the
three internal timers. The Head Unload Time (HUT) defines
the time from the end of the execution phase of one of the
Read/Write commands to the head unload state. This timer
is programmable from 16 to 240ms in increments of 16ms
(01 = 16ms, 02 = 32ms...OF g = 240ms). The Step Rate
Time (SRT) defines the time interval between adjacent step
pulses. This timer is programmable from 1 to 16ms in
increments of tms (F = 1ms, € = 2ms, and D = 3ms). The
Head Load Time (HLT) defines the time between the Head
Load signal's going High and the start of the Read/Write
operation. This timer is programmable from 2 to 254ms in
increments of 2ms (01 = 2ms, 02 = 4ms, 03 = 6ms...7F =
254ms).

The time intervals mentioned are a direct function of the
8MHz clock; if the clock were reduced to 4MHz (minifloppy
application), all time intervals would be increased by a factor
of2

The choice of a DMA or non-DMA aperation is made by the
Non-DMA (ND) bit. When this bit is High (ND = 1), the
Non-DMA mode is selected; when ND = 0, the DMA mode
is selected.

Sense Drive Status

The processor uses this command 1o abtain the status of the
FDDs. Status register 3 contains the Drive Status information
stored internally in FDC registers.

It an Invalid command (not defined above) is sent to the
FDC, then the FDC terminates the command after Status
Register O bit 7 is set to 1 and bit 6 to 0. No interrupt is
generated by the Z765A during this condition. Bits 6 and 7
{DIO and RQM) in the Main Status register are both High, .
indicating to the processor that the Z765A is in the Resuit
phase and the contents of Status register 0 (STO) must be
read. When the processor reads Status register 0. it finds an
80y indicating the receipt of an Invalid command.

A Sense Interrupt Status command must be sent after a
Seek or Recalibrate Interrupt, otherwise the FDC considers
the next command as an Invalid command.

This command may be used as a No-Op command to place
the FDC in a standby or No Operation state.
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Figure 9. Data Timing Relationships
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AC CHARACTERISTICS

Ta = =10°Cto + 70°C; Voc = +5V + 5% unless otherwise specified.

Number Symbot Parameter Min  Typ' Max Unit Test Condition
120 125 500 ns
1 TeC Clock Cycle Time 125 ns 8"FDD
250 ns 5Ya" FDD
2 TwGh Clock widin (High) 40 ns
3 WC Clock Rise Time 20 ns
4 TIC Clock Fall Time 20 ns
5  TsAR D/, TS, DACK to RD 4 Setup Time 0 ns
6  ThRA DS, TS, DACK from RD t Hold Time 0 ns
7 TWRD RD Width 250 ns
8  TdRDf (Do) D ¢ to Data Output Delay 200 ns Cp = 100pt
9 TdRDr (D2) FiD tto Data Fioat Delay 20 100 ns Cp = 100 pf
10 TSCS(WRY) Control Signal (D/8, TS, DACK) to
WR { Setup Time 0 ns
11 ThCS(WRr) Control Signal (D/S, TS, DACK) from
WR t Hold Time 0 ns
12 TWWR WR Width 250 ns
13 TsD(WRr) Data to WR t Setup Time 150 ns
14 ThD(WRr) Data from WA t Hold Time 5 ns
15 TARDI(INT) RD 10 INT Delay Time 500 ns
16 TAWRH(INT) WR t10 INT Delay Time 500 ns
17 TcDRQ DRQ Cycle Time 13 us
18 TdDRQ(DACK) DACK 4o DRQ ¢ Delay 200 ns
19 TdDACK(DRQ) DRQ tto DACK 4 Delay 200 ns TcC = 125ns
20  TWDACK DACK Width 2 TeC
21 TWiC TC Width 1 TeC
22 TwRST Reset Width 14 TeC
4 s MFM = 0 5"
2 MFM = 1 51"
23 Tewck WCK Cycle Time 5 ﬁ MEM = 0 a7
1 us MFM =1 8%
24 TWWCKh WCK Width (High) 80 250 350 ns
25 TWCK WCK Rise Time 20 ns
26 TWCK WCK Fall Time 20 ns
27 TdWCKr(PS) WCK 1 to Preshift Delay Time 20 100 ns
28 TAWCKr(WEr)  WCK tto WE t Delay Time 20 100 ns
29 TAWCKHWDA) WCK $ to WDA Delay Time 20 100 ns
30  TwRDDh RDD Width (High) 40 ns
4 us MFM = 0 5Ys"
31 TWCY Window Cycle Time : ';:Ss mm : ; ::,M
1 us MFM = 1 8
32 TsW(RDDH) Window to RDD 1 Setup Time 15 ns
ThW(RDD) Window from RDD 4 Hold Time
33 TsUS(RWh) Unit Select to RW/SEEK 1 Setup Time 12 S
34 TSRWrDIR) RWISEEK t to LCT/DIR Setup Time 7 s
35  TSDIRGSTEPY)  LCT/DIR to STEP t Setup Time 1 s
36 ThUS(STEP) Unit Select from STEP ¢ Hold Time 5 S

NOTES: 1. Typical values for Ty = 25°C and nominal supply X

‘voltage.
2. Under software control, the range is from 1 ms to 16 ms at 8 MHz clock period.
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AC CHARACTERISTICS (Continued)

Ta = —10°Cto + 70°C; Vgc = +5V + 5% unless otherwise specified.

Number Symbol Parameter Min  Typ! Max  Unit Test Condition
37 TWSTEPh STEP Width (High) 6 7 8  us
38 TcSTEP STEP Cycle Time 16 Note2 Note2 us
39 TwFRh FAULT RESET Width (High) 8 10 u
40 TWWDAh Wiite Data (WDA) Width (High) To-50 ns
41 ThUS(SEEKf)  UnitSelect from RW/SEEK ¢ Hold Time 15 us
42 ThSEEK(DIR)  RWISEEK from LCT/DIR Hold Time 30 s
43 ThDIRSTEP)  LCT/DIR from STEP  Hold Time 24 us
44 TWDX INDEX Width (High and Low) 10 TeC
45 TdDRQh(RD)  DRQ*ttoRD+ Delay Time 800 us
46 TdDRQh(WR)  DRQ*tto WR ¢ Delay Time 250 us
47  TdDRQh(RWh) DRQ*to RD * or WR * Delay Time 12 us

NOTES: 1. Typical values for Ty = 25°C and nominal supply voitage.

2. Under software control, the range is from 1 msto 16 ms at 8 MHz clock period.

Processor Read Operation

P Write Operati

PN
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ABSOLUTE MAXIMUM RATINGS

Ta = 25°C
Operating Temperature. .. ............. 0°Cto + 70°C
Storage Temperature . . . .. ......... - 65°Cto +150°C

All Output Voltages . . . .. .—.3Vto +7V
AllInput Voltages. . .. ... .. .. 3Vio +7V
Supply VoltageVeg ..~ oo oo —.3Vto +7V

Stresses greater than those listed under Absolute Maximum Ratings may
cause permanent damage to the device. This is a stress rating only;
operation of the device at any condition above these indicated in the
operational sections of these specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may aflect

device reliability.
Power Dissipation . . ........................... 1w
DC CHARACTERISTICS
Ta = 0°Cto +70°C; Voo = +5V + 5% unless otherwise specified.
Symbol  Parameter Min Typ* Max Unit Test Condition
ViL Input Low Voltage -03 08 \2
V4 Input High Voltage 2.0 Vee v
VoL Output Low Voltage 0.40 v loL = 20mA
VoH Output High Voltage 24 Vee v loH = —200 A
Vil Input Low Voltage (CLK + WR Clock) -03 0.45 v
ViHe Input High Voitage (CLK + WR Clock) 24 Vee +03 v
lec Ve Supply Current 150 mA
Input Load Current 10 A ViN = Voo
lu (Al Input Pins) —10 uA ViN = OV
ILoH High Level Output Leakage Current 10 HA Yourt = Vce
ILoL Low Level Output Leakage Current -10 WA Vout = +0.40V
*Typical values for T, = 25°C and nominal supply voltage.
CAPACITANCE
Ta = 25°C; fc = 1 MHz; V¢ = OV
Symbol Parameter Min Max Unit Test Condition
CeLock Clock Input Capacitance 20 pF All pins except pin under
Cin Input Capacitance 10 pF test tied to AC Ground
Cout QOutput Capacitance 20 pF
ORDERING INFORMATION
Ordering information is available from your local Zilog Sales
Office.
Package drawings are in the Package Information section in
this book.
Refer to the Literature List for additional documentation.
00-2357-01
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INS8250-B Asynchronous Communications Element

General Description

The INS8250 is a programmable Asynchronous Com- * Adds or Deletes Standard Asynchronous Communica-
munications Element (ACE) chip contained in a standard tion Bits (Start, Stop, and Parity) to or from Serial
40-pin dual-in-tine package. The chip, which is fabricated Data Stream

using N-channel silicon gate technology, functions as a
serial data i inter in a mi
system. The functional configuration of the INS8250 is

Full Double Buffering Eliminates Need for Precise
Syr izati

programmed by the system software via a TRI-STATE® # Independently Controlled Transmit, Receive, Line
8-bit bidirectional data bus, Status, and Data Set Interrupts

The INS8250 performs serial-to-parallel ion on ® Progr ble Baud Rate GEHE‘IV;‘W Aliows Division
data characters received from a peripheral device or a of Any Input Clack by 1 to (215 - 1) and Generates
MODEM, and parallel-to-serial conversion on data the Internal 16x Clock

characters received from the CPU, The CPU can read the » Independent Receiver Clock Input

complete status of the INS8250 at any time during the
functional operation. Status information reported .
includes the type and condition of the transfer operations
being performed by the INSB8250, as well as any error Fully Programmable Serial-Interface.Characteristics
conditions (parity, overrun, framing, or break interrupt). — B, 6, 7-, or B-Bit Characters

— Even, Odd, or No-Parity Bit Generation and Detection
— 1+, 1%-, or 2-Stop Bit Generation

— Baud Rate Generation (OC to 56k Baud}

False Start Bit Detection

MODEM Control Functions (CTS, RTS, DSR, DTR,
R, and Carrier Detect)

In addition to providing control of asynchronous data
communications, the INS8250 includes a programmable
Baud Generator that is capable of dividing the timing
reference clock input by divisors of 1 to {216 1), and
producing a 16x clock for driving the internal transmitter
logic. Provisions are also included to use this 16x clock
to drive the receiver logic, Also included in the INS8250
is a complete MODEM.control capability, and a processor-
interrupt system that may be software tailored to the
user’s requi to minimize the ing time
required to handle the communications link.

.

Complete Status Reporting Capabilities

TRI-STATE TTL Drive Capabilities for Bidirectional
Data Bus and Control Bus

Line Break Generation and Detection

Internal Diagnostic Capabilities

— Loopbeck Controls for Communications Link Fault
Isofation
— Broak, Parity, Overrun