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FUMCTIONAL DESCRIPTION

The Model 440 I/O Board serves as an integral part of the IMS 5000 and 8000 computer systems
by providi~ timing, and I/O interfacing for two serial and one 24-BIT parallel port.

Timing is provided by the Pr~rammable Interval Timer (PIT). The PIT is a Timer/Counter and
functions as a general-purpose, multi-mode timing element that generates relative time
interropts under software control. I

The Universal Asynchronous Receiver/Transmitter (UART) interfaces the Z-80 Microprocessor
to an Asynchronous Serial Data Channel. The UART converts input serial data to parallel
data to be acted upon by the system. Output data is converted from parallel to serial to be
placed on the RS-232 PORT.

The Pr~rammable Peripheral Interface Circuit interfaces the Z-80 Microprocessor to three 8­
bit parallel ports. These parallel ports are located at the 50 pin I/O connector at the top of
the 440 I/O board. Each line is TTL buffered and has provision for termination. This parallel
port is programm able and can be set: to input, output, or bidirectional I/O under software
cootrd. p

•
i I

• 2048 by 8-bit ultraviolet Erasable Pr~rammable Read~nly-Memory

• Pr~rammable Interval Timer/Relative Time Clock

• Two Universal Asynchronous Receiver/Transmitters (UART's)
Baud rates from 75 to 19.2K

• RS-232 with partial modem contrd

• Three 8-bit parallel ports
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SPECIFICATIONS

• On-Board ROM:
• I/O Ports (Serial):
• 8 Bit Parallel Ports:
• Baud Rate:
• PCB Dim ensions:

• Power Requirements:

Up to 4 Kbyte
2
3
75 to 19.2K Baud
5.25" x 10"
(13.3 em x 25.4 em)
Model 440
+16 @ 60 rna
+8 @ 500 rna
-16 @40 rna

S-100
BUS

FIGURE 1 - BOARD BLOCK DIAGRAM
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2048 x 8 EPROM (Memory)

The 2716 is a high-speed, bit-erasable, and electrically reprcgrammable Read Only Memory
(EPROM), packaged in a 24-pin, Dual In-Line Package. EPROM address space is SHUNT
selectable. The EPROM contains the IMS Initial Pl'cgram Loader (IPL).

PROGRAMMABLE INTERVAL TillER

The 8253 Prcgrammable Interval Timer is a prcgNlInmable Counter/Timer. The 8253 functions
as a general"1>urpose, multi-mode timirlt element that can be treated as an array of I/O ports
in the system software. . ..

The 8253 allows the programmer to set up timing loops in the system software so as to
generate accurate time delays under software eontrol. The user may initialize one of the
three counters with the desired quantity and, upon command, count out the delay and interrupt
the CP U when it has completed its tasks. This minimizes software overhead and allows
multiple delays that can be easily maintained by assignment of priority levels.

Other Counter/Timer functions provided by the 8253 are:

• Relative Time Clock
• Prcgrammable Rate Generator
• Event Counter
• Binary Rate Multiplier
• Digital One-Shot

UNIVHRSAL ASYNCHRONOUS RECEIVER/TRANSMITTER (UART)

The 440 has two on-board Serial I/O Ports. Each port consists of a UART and one-third of
the prcgrammable interval timer (PIT). The UART is a prcgrammable MOS/LSI device used for
interfacing an Asynchronous Serial Communication Line to the parallel data lines of the
microprocessor.

The UART is made up of two separate and independent sections:

1. The receiver
2. The transmitter

RECEIVER

The receiver accepts the serial data, converts it to parallel and decodes it. The decode
function converts the serial Start, Data, Parity, and Stop bits to parallel information and
verifies the proper code transmission by checkiIlt parity and the receipt of a valid stop bit.

1
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TRAMSMITTER

The transmitter section converts the parallel data into a serial word which contains the data,
alollr with the start, parity, and stop bits.

Both the receiver and transmitter double-buffer data transfers with the processor. The DART
may be pr~rammed as follows:

1. The word length may be either 5, 6, 7, or 8 bits. (8 bits IMS standard.)
2. Parity generation and checkillr may be inhib:ted, and the parity may be odd or even.

(N 0 parity standard.)
3. The number of stop bits may be one or two (I 1/2 when transmittillr a 5-bit code).

(I stop bit standard.)
4. The baud rate may be set from 75 to 19.2K baud. (9600 baud standard.)

RS-232 VOLTAGE DlTERP'ACE

The two serial ports of the Model 440 I/O board conmunicate with peripherals usillr EIA RS­
232 Voltage Interfaces. The RS-232 interface st'lndard is for the interconnection of data
processing terminal equipment and data communbation equipment. It defines a means of
exchangillr control signals and binary serialized data signals between data processsirg terminal
equipment and data communications equipment, and is of particular importance when each is
furnished by a different company.

I

Below is a summary of the IMS application which uses pins two through eight, and pin twenty.
The 440 I/O board and cable are designed to look like data communication equipment so as to
allow straight through wiring to a terminal (e.g. CRT or serial printer) and are wired as
follows:

pin 2 = Transmit Data (output serial data)

pin 3 = Receive Data (input serial data)

pin 4 = Request to Send (output level set by computer)

• 5 Clear to Send (input status available to computer)pm =
pin 7 = Signal Ground

The followirg pins are tied t~ether at the DB-25 connectors on the internal 440 I/O cable in
IMS 5000 and IMS 8000 systems:

pin

pin

pin

6

8

20

=
=
=

Data Set Ready

Data Carrier Detect

Data Terminal Ready

(input from remote device fed to DTR)

(input Crom remote device fed to DTR)

(outpu'; level needed by device to tell unit
is reacy)
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2048 x 8 EPROM (Memory)

The 2716 is a high-speed, bit-erasable, and electrically reprcgrammable Read Only Memory
(EPROM), packaged in a 24-pin, Dual In-Line Package. EPROM address space is SHUNT
selectable. The EPROM contains the IMS Initial Pl'cgram Loader (IPL).

PROGRAMMABLE INTERVAL TIMER

The 8253 Prcgrammable Interval Timer is a prcgrflInmable Counter/Timer. The 8253 functions
as a general~urp05e, multi;node timing element that can be treated as an array of I/O ports
in the system software.

The 8253 allows the programmer to set up timing loops in the system software so as to
generate accurate time delays under software control. The user may initialize one of the
three counters with the desired quantity and, upon command, count out the delay and interrupt
the CP U when it has completed its tasks. This minimizes software overhead and allows
multiple delays that can be easily maintained by assignment of priority levels.

Other Counter/Timer functions provided by the 8253 are:

• Relative Time Clock
• Prcgrammable Rate Generator
• Event Counter
• Binary Rate Multiplier
• Digital One-Shot

UKIVERSAL ASYNCHRONOUS RECEIVER/TRANSMITTER (UART)

The 440 has two on-board Serial I/O Ports. Each port consists of a UART and one-third of
the prcgrammable interval timer (PIT). The UART is a prcgrammable MOS/LSI device used for
interfacing an Asynchronous Serial Communic,!l.tion Line to the parallel data lines of the
microprocessor.

The UART is made up of two separate and independent sections:

1. The receiver
2. The transmitter

RECEIVER

The receiver accepts the serial data, converts it to parallel and decodes it. The decode
function converts the serial Start, Data, Parity, and Stop bits to parallel information and
verifies the proper code transmission by checking parity and the receipt of a valid stop bit.
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TRANSMITTER

The transmitter section converts the parallel data into a serial word which contains the data,
alo~ with the start, parity, and stop bits.

Both the receiver and transmitter double-buffer data transfers with the processor. The UART
may be pr~rammed as follows:

1.
2.

3.

4.

The word length may be either 5, 6, 7, or 8 bits. (8 bits IMS standard.) I
Parity generation and checki~ may be inhib'ted, and the parity may be odd or even.
(N 0 parity standard.)
The number of stop bits may be one or two (l l/2 when transmitti~ a 5~it code).
(l stop bit standard.) I
The baud rate may be set from 75 to 19.2K baud. (9600 baud standard.)

RS-U2 VOLTAGE INTERPACE

I

Below is a summary of the IMS application which uses pins two through eight, and pin twenty.
The 440 I/O board and cable are designed to look me data communication equipment so as to
allow straight through wiring to a terminal (e.g. CRT or serial printer) and are wired as
follows:

The two serial ports of the Model 440 I/O board conmunicate with peripherals usi~ EIA RS­
232 Voltage Interfaces. The RS-232 interface st.mdard is for the interconnection of data
processing terminal equipment and data communbation equipment. It defines a means of
exchangi~ control signals and binary serialized data signals between data processsi~ terminal
equipment and data communications equipment, and is of partiCUlar importance when each is
furnished by a different company.

pin 2 = Transmit Data (output serial data)

pin 3 = Receive Data (input serial (lata)

pin 4 = Request to Send (output level set by computer)

pin 5 = Clear to Send (input status lvailable to computer)

pin 7 = Signal Ground

The followi~ pins are tied t~ether at the DB-25 c(,nnectors on the internal 440 I/O cable in
IMS 5000 and IMS 8000 systems:

• 6 Data Set Ready (input "rom remote device fed to DTR)pm =
pin 8 = Data Carrier Detect (input~rom remote device fed to DTR)

• 20 Data Terminal Ready (output level needed by device to tell unitpm =
is ready)

, .-,
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If you
and 3)

The serial ports on board the Model 440 can be directly connected to any terminal.
connect either of these I/O ports to a modem, the transmit and receive lines (pins 2
must be reversed at either end of the interconnecting RS-232 cable.

Serial port 1 (CD. 1) is normally connected to the video terminal.

Serial port 2 (CR. 2) is normally connected to the serial printer.

The 12 pin connector (top center of the 440 I/O board) connects the two DART's on the Model
440 I/O board to the two DB25 female connectors mounted on the I/O panel at the rear of the
IMS computer (CH. 1 and CH. 2). The internal cuble connecting this 12 pin connector and the
two female DB25 connectors is wired as follows:

12 Pin Conneetor Definition

.e..in.JL ~

1 (TX) Transmit Data

2 (RD) Receive Data

3 (CTS) Clear to Send

4 (RTS) Request to Send

5 (GND) Signal Ground

DB2S (CR. 1 - Console Port)

.f.in.Jl

3

2

:'1

•,

6 (GND)

7 (RTS)

8 (CTS)

9 (RD)

10 (TX)

Signal Ground

Request to Send

Clear to Send

Receive Data

Transmit Data

i.

DB25 (CO. 2 - Printer Port)

7

4

5
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DO.440 REV 1.1 September 15, 1981 P.e S



For the following discussion, "X" refers to the base address at which the Model 440 I/O board
is configured. For example, if pins "A7, A6, and Al" are shunted at pad ".JP" and pin "A4" is
not shunted, the board would be configured for an address of 10 hex. "X" in this case would
be "1". If the board is addressed at 20 hex, "A7,A6,A4" shunted and "A5" unshunted, then "X"
would be "2". If pins "A7, A5, A4" are shunted ard "A6" unshunted, then "X" would be "4"
and the base address of the board would be 40 hex. Notel The Model 440 I/O board is
normally shunted at the factory for an address of 10 hex.

'. ' ~' I .

PORT CONTROL - Port X8H interrupt mask, request-to-send, and ROM enable bit
ll>Signments are as follows: ., ,

o ROM disabled = 1
1 Relative Time Clock internapt enable =1
2 DART 1 transmit interrupt enable = 1
3 UART 1 receive internapt enable = 1
4 DART 1 request-to-send
5 DART 0 transmit interrupt enable = 1
6 DART 0 receive interrupt enable = 1
7 DART 0 request-to-send

The Relative Time Clock (RTC) internapt (bit 1) is re;et when out X9H is executed.

The EPROM Enable/Disable (bit 0) shunt is located a: Pad JG "RE".

CART CONTROL - Control for UART 0 is ac,!omplished by the following line and bit
assignm ents:

Out XO H= Control
o
1
2
3
4

Parity Inhibit
Even Parity Enable
Stop Bit Select
Word Length - LSB
Word Length - MSB

Out X1H= Transmitted Data

In XO H= Status

o
1
2
3
4
7

Receive Data Available (RDA)
Transmit Buffer Empty (TBE)
Parity Error
Framing Error
Overrun Error
Clear-To-Send

In XIH= Received Data

IMS INTERNATIONAL
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Line and bit assignments for UART 1 are as follows:

OUt X2H= Control
OUt X3H= Transmitted Data

In X2H= Status
In X3 H= Receive Data

(Bit assignments are the same as UART 0)

PIT CONTROL - The Prcgramm8ble Interval Timer provides three independent counters for
interrupt tim i~:

Counter 0
Counter 1
Counter 2

UART °Baud Clock
UART 1 Baud Clock
Relative Time Clock

Output X7H provides control for the PIT. An out to X7H must be accomplished before
establishing the timi~ intervals for each counter. The division factor is loaded into each
count register to establish the desired frequency output. The base clock frequency is 2MHz if
pins 1 and 4 are shunted at pad JH (for baud rates of 75 to 9600). The base clock frequency
is 1.2288 MHz if pins 2 and 3 are shunted instead (for baud rates of 75 to 19200). The
followi~ values should be output to port X7H for each counter as follows:

o
1
2

36H
76H
B6H

The followi~ routine can be used to initialize the real time clock:

MVI
OUT
MVI
OUT
MVI
OUT
OUT
MVI
OUT

A,OB6H
17H
A,28H
16H
A,82H
16H
19H
A,3H
18H

; write control word for counter 2

; set counter 2 LSB

; set counter 2 MSB

; reset RTC interrupt: and start counti~
; unmask interrupt and disable EPROM

To load the count registers, the desired division rate should be output (least significant byte
first) for the counter as follows:

°1
2

Port X4H
Port X5H
Port X6H

DIS INTERIIATIONAL
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The algorithm for determining the Baud Rate for the UARTs is as follows, using Baud 9600 for
the example:

Input Frequency

Baud x 16
--

1,228,800

9600 x 16
= 0008H

Note that the UART requires an input frequency of 1; times the Baud Rate.

So: Output 36H to port X7, then
Output 08H to port X4, then
Output OOH to port X4

The following routine is used to initialize UART 0:

MYI A,36H ; select UART 0 counter
OUT 17H
MYI A,08H ; set baud to 9600 LSB
OUT 14H
MYI A,OH ; set baud to 9600 MSB
OUT 14H
MYI A,19H ; set inhibit parity 1 stop bit 8 bit character
OUT 10H

UART 0 is now set to run at 9600 baud with the 1.22,~8 MHz OSC enabled.

, -
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PROGRAMMABLE PERIPHERAL INTERFACE

The Intel 8255A is a general purpose pr~rammable I/O device. It is used in the IMS system to
interface parallel peripheral equipment to the microcomputer S-100 bus. It has 24 I/O pins
which may be individUally programmed in 2 groups of 12 and used in 3 major modes of
operation. In the first mode, MODE 0, each group of 12 I/O pins may be pr~rammed in sets
of 4 to be input or output. In the second mode, MODE 1, each group may be pr~rammed to
have 8 lines of input or output. Of the remaini~ 4 pins, 3 are used for handshaking and
interrupt control signals. The third mode of operation, MODE 2, is a bi~irectional bus mode
which uses 8 lines for a bi~irectional bus, and 5 lines, borrowing one from the other group,
for handshaking.

The functional configuration of each port is pr~rammed by the system software. In essence,
the CP U "outputs" a control word to the 8255A. The control word contains information such
as "mode", "bit set", "bit reset", etc., that initializes the functional configuration of the 8255.

There are three basic modes of operation that can be selected by the system software:
t

MODE 0 - Basic Input/Output

MODE 1 - Strobed Input/output

MODE 2 - Bi-Directional Bus

MODE 0 This functional configuration provides simple input and output operations for each
of the three ports. No "handshaki~" is required. Data is simply written to or read from a
specified port.

MODE 0 Basic Functional Definitions:

- Two 8-bit ports and two 4-bit ports

- Any port can be input or output

- Outputs are latched

- Inputs are not latched

- 16 different I/O configurations are possible in this mode

MODE 1 This functional configuration provides .'l means for transferring I/O data to or from
a spec ified port in conjunction with strobes or "handshaking" signals. In mode 1, port A and
port B use the lines on port C to generate or accecpt these "handshaking" signals.

MODE 1 Basic Functional Definitions:

- Two groups (group A and group B)

- Each group contains one 8-bit data port and one 4-bit control/data port

- The 8-bit data port can be either input or output
Both inputs and outputs are latched

- The 4-bit port is used for control and stb.tus of the 8-bit data port

IMS INTERRATIONAL
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MODE 2 This functional configuration provides a rr eans for communicating with a peripheral
device or structure on a single 8-bit bus for b )th transmitting and receiving data (Bi­
Directional). "Handshaking" signals are provided te, maintain proper bus flow discipline in a
similar manner to Mode 1. Interrupt generation and enable/disable functions are also
available.

MODE 2 Basic Functional Definitions:

- Used in group A QIlUt

- One 8-bit, bi-<Jirectional port (A) and a 5-bi" control port (C)
"

- Both inputs and outputs are latched

- The 5-bit control port (C) is used for conu'ol and status for the 8-bit bi-<Jirectional
port (A)

If you need more detailed programming informal ion regarding the 8255A, we suggest you
consult the Intel Peripheral Design Handbook.

, .
1118 DfTERRATIONAL

01044(1 REV 1.1 September 15, 1981 P8ge 10



CONFIGURING THE 440 I/O BOARD

1 0--0 4

JA

2 0 o 3

No shunts = input mode

Shunt JA 1-4 = output

Shunt JA 2-3 = bi~irectional mode

74LS243

74LS242

non inverti~

inverti~

Open = No termination

Use a Beckman* 899-1-Rl.0K For Pull Up

Use a Beck2 899-5-R220/330 For Pull Up/Down

::1<0.., s.4&-( N e....f \oJ Go-( I.e.

JB No shunt = input mode

Shunt JB 1-2 =output mode

74LS243

74LS242

non inverti~

inverti~

Open =No termination

Use a Beckman

Use a Beckman

899-1-Rl.0K For Pull Up

899-5-R220/330 For Pull Up/Down

illS INTERNATIONAL
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CORPIGURDfG THB 441. I/O BOARD

1 0 PCG 032
2 0 031
3 0 PCl o 30
4 0 029
5 0 PC2 o 21
I 0 o 2T
T 0 PC3 o 21
I 0 o 25
9 0 PC4 024

10 0 023
11 0 PC5 022
12 0 021
13 0 PCI o 20
14 0 011
15 0 PCT 011
II 0 017

Port C is bit selectable.
Each bit is selected individually depending on the pr~ramming of the 8255.

No shunts = Bit unused

Horizontal shunts = output (driver)

Vertical shunts =input (receivl~r)

74LS244

74LS240

non inverting

inverting

Open =no tennination

Use a Beckman 899-1-Rl.OK For Pull Up

Use a BeckmanZ 899-5-220/330 For Pull Up/Down

~Vr1 0-(. ~ e4 W &IlL L
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CONFIGURING THE 440 I/O BOARD

Any connections made by etch which are not defined in the following diagrams should be cut.

••

JD JE "F
o 4 Shunt JD 1-3

0-0 0 1 0 0 3 Shunt JE 1-2
1 0 o 3 1 2 3 l 1 Shunt JF 1-2

2 4 Shunt JF 3-4
o 2 Shunt all horizontally at JG

"G

A15 1 0 014
AU 2 0 013
AU 3 0 012
AU 4 0 011
All 5 0 o 10
AI0 6 0 0 9

RE T 0 0 8

••

"D "E "F
0 4 Shunt JD 3-4

! G 1 0 0 3 Shunt JE 2-3
1 0 3 123 I Shunt JF 3-4

2 0 0 4 Remove shunt A10 at JG
o 2

"G

A15 1 0 0 14
AU 2 0 0 13
AU 3 0 0 12
AU 4 0 0 11
All 5 0 0 10
A10 6 0 0 9
RE T 0 0 8
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"

CORFlOURIIf0 THB 441 I/O BOARD

•

..

1 0

ID

o 4

IE

~
~

1 0

2 0

IF

o 3

o 4

Shunt JD 2-3
Shunt JE 2-3 i'
No shunts at JF
Remove shunts AI0 and All at JG

~,
10

A15 1 0 014
AU 2 0 oU
AU 3 0 012
AU 4 0 011
All 5 0 o 10
AI0 6 0 0 9
RE 'I 0 0 8

.-
J
-.

10

All Shunts OFF:::; EPRmt Starting Address Xl FeOO'

All Shunts ON :::; EP ROM Starting Address Xl 0000'

A15 1 0 o 14
AU 2 0 013
AU 3 0 012
A12 4 0 011
All 5 0 o 10
AU I 0 o 9

RE 7 0 o 8

Shunt OFF:::; 1 Shunt ON :::; 0

10

A15 1 0 0 14 Shunt OFF liRE" :::; EPRCM Disabled
A14 2 0 0 13
A13 3 0 0 12 Shunt ON "RE" :::; EP ROM Enabled
A12 4 0 0 11
All 5 0 0 10
AI0 6 0 0 9
RE '1 0 0 8

DIS IIfTERRATIOIfAL
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CORPIGURIlfG "'8£ 440 I/O BOARD

olD

I~ :'--0: :I Shunt JH 1-4 =Enable External. 2Mhz Clock (75 to 9600 baud rate)
Shunt JH 2-3 = Enable on4>oard 1.2288 Mhz Clock (75 to 19200 baud rate)

The installi~ of a horizontal shunt will attach the selected interrupt level to the function as
defined below:

olol - olR

VI'l 1 0 o 16
VI6 2 0 o 15
VI5 3 0 014
VI4 4 0 013
VI3 5 0 012
VI2 6 0 011
VB 'l 0 o 10
VIO 8 0 o 9

JJ = Relative TimE' Clock (RTC) Interrupt
JK = Line 0 Transmit/Receive Interrupt
JL = Line 1 Transmit/Receive Interrupt
JM = Parallel Port B Interrupt
IN = Parallel Port A Interrupt

olP

A., 1 0"'---0 8
A6 2 0 0 'l
A5 3 0 0 6
A4 4 0 0 5

Example:

Shunt OFF = 1 Shunt ON = 0
All Shunts OFF =I/O Address X'FO' - X'FF'
All Shunts ON = I/O Address X'OO' - X'OF'

Shunt A7, A6, A5 = I/O Address of 10 hex (Standard)
Shunt A7, A6, A4 = I/O Address of ~:o hex
Shunt A7, A5, A4 = I/O Address of t,O hex

I
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UART 0
UART 0
UART 1
UART 1

I/O DEYICE ADDRESS

XO COMM 0 READ/WRITE CONTROL
Xl COMM 0 READ/WRITE DATA
X2 COMM 1 READ/WRITE CONTROL
X3 COMM 1 READ/WRITE DATA
X4 TIMER 0 READ/WRITE DATA (BAUD CLOCK X 16 COMM 0)
X5 TIMER 1 READ/WRITE DATA (BAUD C;.OCK X 16 COMM 1)
X6 TIMER 2 READ/WRITE DATA (RTC)
X7 TIMER CONTROL WRITE i
X8 INTERRUPT ENABLE/REQUEST TO SEND O)NTROL
X9 TIMER 2 INTERR UPT RESET (RTC)
XA
XB
XC PARALLEL PORT A READ/WRITE DATA
XD PARALLEL PORT B READ/WRITE DATA
XE PARALLEL PORT C READ/WRITE DATA
XF PARALLEL CONTROL WRITE

X = BASE ADDRESS SELECTED AT PAD JP fIf lOR then X=l, if 20R then X=2)

PIN LISTING POR THE 440 I/O BOARD I'ARALLEL PORT CORNECTOR

1. +5VOC 2. +5VOC
3. PA7 4. GND
5. PA6 6. GND
7. PA5 8. GND
9. PA4 ] O. GND

11. PA3 ] 2. GND
13. PA2 ] 4. GND
15. PAl ] 6. GND
17. PAO ] 8. GND
19. PB7 ~ O. GND
21. PB6 "2 GND• •
23. PB5 '4 GND• •
25. PB4 ~ 6. GND
27. PB3 ~ 8. GND
29. PB2 :: o. GND
31. PB1 :: 2. GND
33. PBO "4 GNDit •

35. PC7 : 6. GND
37. PC6 : 8. GND
39. PC5 to. GND
41. PC4 t 2. GND
43. PC3 t 4. GND
45. PC2 t 6. GND
47. PC1 . 48. GND
49. PCO 50. GND

PAX = PARALLEL PORT A BITS
PBX = PARALLEL PORT B BITS
PCX = PARALLEL PORT C BITS

illS INTERNATIONAL
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STAMDARD PACIORY ASSIGN.BIlTS
AS CONPIGURBD POR CP/M 2.2 AND .P/II 1.1

••
'prior to 9/lLll. .Allil...W.ill..

VIO OOH Reserved by CP/M Reserved by CP/M'

vn 08H NOT USED Relative Tim e Clock
L

VI2 lOB Memory Parity Memory Parity

VI3 18B NOT USED Communi,~ations

VI4 20H MP/M DDT Winchest'~r & Hard Disk

VIS 28B Floppy & Bard Disk Floppy Disk

VI6 30B CommunicaUons Reserved for Q1stomer Use

VI7 38H Relative Time Clock Reserved by CP/M for DDT/SID

(I/O BOARD AT BASE ADDRESS OF 10 BEX)

lOB COMM 0 READ/WRITE CONTROL

11H COMM 0 READ/WRITE DATA

12H COMM 1 READ/WRITE CONTROL

13H COMM 1 READ/WRITE DATA

14H TIMER 1 READ/WRITE

ISH TIMER 1 READ/WRITE

16H TIMER 2 READ/WRITE

17H TIMER CONTROL

18H RTC INTERRUPT MASK AND EPROM ENABLE/DISABLE

19H RTC FLIP FLOP DISABLE

IM8 INTBRNATIOIlAL
nol••O RBV 1.1 September 15, 1981 Pili. 1'1



PROPER SHUNTDIG POR A CENTRO~ICS PARALLEL PRINTER

1. Shunt the following pins located at pad JC:

JC

PCO 1 0 o 32 DSTA

1
I !310

PCl 3 0 o 30

4 0 o 29

PCI 5 0 o 28

8 0 02'1

PC3 ., 0 o 26

8 0 o 25

PC4 9 0 I 24
IP

10 ! 13

PC5 11 0 o 22

120 021

PCS 13 0 o 20 ACK

140 019

PC., 15 0 018

16 0 01'1

2. Remove shunt at pad JB.

"'B
f10l
~

Dl8 DlTERNATIONAL
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PROPBR SBUlfTIRG FOR A NBC SPDTWRITBR 5500D PARALLBL PRINTBR

1. Install 16 horizontal shunts at pad JC (~11 pins shunted).

JC

PCO 1 0 o 32 DSTA

2 0 031

PC1 3 0 o 30

4 0 o 29

PC2 5 0 o 28

6 0 027

PC3 T 0 o 26

8 0 o 25

PC4 9 0 024 IP

10 0 o 23

PCS 11 0 022

12 0 021

PC6 13 0 o 20 ACK

140 o 19

PCT 15 0 018

16 0 011

2. Install a vertical shunt at pad JB.

JB

IMS IMTERNATIONAL
000440 REV 1.1 September 15, 1981 Pege 19



PARALLEL CENTRONICS PRINTER CABLE

PA7 3
I 9 DS8I
I

GND 4
.. II .

27 GND
PA6 5 8 DS7
GND 8 26 GND
PA5 7 7 DS6
GND 8 25 GND
PA4 9 6 DS5
GND 10 24 GND
PA3 11 5 DS4
GND 12 23 GND
PA2 13 I' 4 DS3
GND 14 22 GND
PAl 15 I 3 DS2
GND 16 21 GND
PAO 17 2 DSI
GND 18 20 GND
PB3 27 11 BUSY
GND 28 29 GND
PB2 29 , 12 PE
PBl 31 , 13 SLCT
PBO 33 32 FAULT
GND 34 17 GND
PC6 37 10 ACK -
GND 38 28 GND
PC4 41 31 IP -
GND 42 30 GND
PCO 49 I 1 DSTA-
GND 50 19 GND

14 TWISTED PAIR
CABLE

IMS CORHECTOR (:ENTRONIeS CORRBCTOR

50 PIN IDS CONNECTOR AMPHENAL CONNECTOR
(INSULATION DISPLACEMENT SOCKET CONNECTOR) 57-30360

illS IRTBRHATIOHAL
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PARALLEL BEC SPIRWarrER PRINTER CABLE

3 45 Dataline 8

5 43 '. Dataline 7

7 42 Dataline 6

9 40 Dataline 5
-"i

11 33 Dataline 4

13 39 Dataline 3

15 36 Dataline 2

17 37 Dataline 1
~ ,"

19 10 Dataline 12

21 13 Restore

23 17 Carriage Strobe

25 15 Paper Feed Strobe

27 21 Print Wheel Strobe

29 9 Dataline 11

31 1 Dataline 10

33 46 Dataline 9

35 12 Check Status

37 3 Paper Out Status

39 ~ 4 Ribbon Out Status

41 (NOT USED)

43 27 Print Wheel Ready

45 34 Paper Feed Ready

47 26 Carriage Ready

49 28 Printer Ready

Connectors: 50 Pin IDS Connector at each end.

.~'
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1118 B.8232 CB.'r CABLE

(CH.I-Console Port)
DB25 CooeetO!' :' UB25 CooeetO!'

I 0 0 I
3 0 0 3

1MB COMPUTER t 0 r--O t CRT
I

5 0 L._-O 5

• 0 • 0----,

T 0 o T I
I• 0 • 0-- --I
I

II 0 II 0----·

Note: Refer to the CRT mama! to determine if it is n,lCessary to tie pins 4 and 5 and pins 6, 8,
and 20 together. This requirement will vary from one CRT manufacturer to another.

illS RSIU TI81O/820 )tRINTBR CABLE

(CH.2-Printer Port)
DB25 COHeeto, IIB25 CollneetO!'

I 0 o I
3 0 0 3

IMS COMPUTER t· 0 0 • TI811 PRINTER
5 0 0 5

• 0 • 0

T 0 0 T

• 0 • 0

10 0 011
II 0

1118 INTEB.NATIONAL
nal.,iO REV 1.1 S.pteatber 15, 1111 PIC. II



STANDARD FACTORY SBUNT CONFIGURATIONS Foa 440 I/O BOARD

JA

JB

JC

JD

JE

JF

JG

JH

JJ

JK

JL

JM

IN

JP

Parallel Port A Mode Select

Parallel Port B Mode Select

Parallel Port C select

EPROM Select

EPROM Select

EPROM Select

EP ROM Address Select

Optional Oscillator Enable

Relative Tim e Clock Interrupt

Line 0 Trans/Rec Interrupt

Line 1 Trans/Rec Interrupt

Par811el port B interrupt

Parallel port A interrupt

I/O Address Select

Shunt 1-4

Shunt 1-2

Shunt all 16 pins horizontally

Shunt 3-4

Shunt 2-3

Shunt 3-4

Shunt all except 'A10'
(Address 0000 H)

Shunt 2-3 = 75 to 19200 Baud

Shunt vector interrupt 1

Shunt vector interrupt 3

Shunt vector interrupt 3

No shunts

No shunts

Shunt all except 'A4' = 10 Hex

,
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