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Preface

From the president of Parastream Technologies, I would like to humbly thank you for your
purchase of this SIO 2 kit. Without your continued interest in the IMSAI product line, this
product would never have been made. The last IMSAI products were shipped in 1979 from
IMSAI Manufacturing Corporation in San Leandro, California, and around 2008 from the
IMSAI division of Fischer-Freitas Corporation in Orangevale, California. The IMSAI division of
Parastream Technologies has been shipping IMSAI products since 2024.

This project would not have been possible without RetroTechReboot, AKA ShadowTronBlog,
who cloned the SIO 2 printed circuit board from his unbuilt IMSAI 8080 kit. He has given me
countless hours of advice, stories about his career and technical input. He has become a
good friend.

Check out his video of the NOS IMSAI 8080 at
https://www.youtube.com/watch?v=BxJFUx2r5ps&t=2393s

or scan the QR code to the right.

I hope you enjoy building and using the SIO 2 as much as we did designing
and producing the kit.

Sincerely,

Robert E. Weatherford

CEO / President

IMSAI Division

Parastream Technologies, Inc.
https://www.parastream.com




About This Manual

This manual is in three distinct parts. This first part is the introduction, errata, and clarifica-
tions to the second part, which is the original San Leandro copy of the SIO 2 User Manual.
The third part contains any additional drawings or other engineering notes that were not
covered in the second part.

In addition, a new component placement diagram is included at the end which reflects the
board revision that is currently shipping.

Errata

In the first paragraph of the functional description, it is stated that the data rate may be up
to 56,000 baud in Synchronous mode. This is not correct. The maximum synchronous baud
rate is 38,400. This is correctly stated in paragraph 10 on page 9-2.

In the assembly instructions, it incorrectly calls out two 25 pin sockets for the 8251s. They
are 28 pin sockets.

Clarifications

The SIO 2 kits that are currently shipping include revised printed circuit boards with some
differences over the original Rev-3 boards.

There is a new jumper area in the bottom-right corner that allows the selection of the baud
rate divisor clock source. In the original Rev-3 boards, it was hard-wired to the 8080 ¢2
clock. The revised boards allow the selection of the S-100 CLOCK signal on pin 49. This was
a common modification that was made by end users. This is covered by ECO 25-0001 as
well as the new component placement diagram.

The solid copper area under the 7805 heat sink may have a ring around the mounting hole.
This will not adversely affect the operation of the board in any regard.
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SIO BOARD
FUNCTIONAL DESCRIPTION

The SIO Board provides a serial input/output capability
for the IMSAI 8080 System. It contains two serial I/0
ports, providing two complete RS232 full duplex data lines
with all control signals. Data lines for both channels
are provided in RS 232, TTL Level and current loop formats.
Asynchronous or synchronous lines utilizing full or half
duplex can be run with this board at any rate up to 9600
baud in the Asynchronous mode and 56,000 baud in the
Synchronous mode.

The SIO Board may be jumper-selected to respond either to
input and output instructions from the IMSAI 8080 System or
to memory reference instructions for memory-mapped I/O.

Operation of the board requires 16 I/O port or address
locations, which are sel ected by address bits 0 through

3. When the board is used with input and output instruc-
tions, address bits 4 through 7 form the remainder of the
board address and are jumper selectable. When the board
is used as memory-mapped I/0, the lower byte of address

is jumper selected exactly the same as an I/O port address
and the upper byte of address is hex FE or octal 376.

The SIO Board is structured around a pair of Intel 8251
USART (Universal Synchronous-Asynchronous Receiver-
Transmitter) devices.

The 8251 chips provide for extensive program control of

the input/output functions including the RS232 Control

Line and sync character selection in the Synchronous mode
and error condition sense and recovery. The board provides
interrupt generation for received characters, empty trans-
mitter buffers, and sync characters detected with provision
for jumper selecting the priority of the interrupt. The
interrupt works in conjunction with the Priority Interrupt/
Clock board (PIC-8).

All functions may also be program controlled so that the
full capability of the board is available to the machine
without the use of interrupts. All RS232 level drivers

and receivers necessary for two complete RS232 lines are
included on the board.
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Control lines included are DSR, DTR, RTS, CTS, and Carrier
Detect. RS232 level drivers and receivers are also pro-
vided for receive and transmit clocks for use in Synchronous
Mode. Jumper options permit the SIO board to be used either
as the receiving (terminal) end of an RS232 line, or as the
originating (computer) end.

Jumper options are available so that the two serial I/O
ports may be used together so that the control lines
are connected together on the two ports and the data
lines are received and originated by the 8251 USARTS.

This configuration permits breaking an existing RS232 line
and inserting the IMSAI 8080 System between the ends so
that the control signals pass straight through and the IMSAI
8080 System intercepts, processes, and retransmits the data.
This configuration is extremely useful where format adapt-
ation or other changes must be made to data travelling on
RS232 Systems.

Jumper-selectable baud rates are provided on the board
for standard asynchronous and synchronous rates up to
9600 baud asynchronous and up to 38,400 baud synchronous.
Other rates may be obtained through the use of the SIOC
board which contains a jumper-programmable divider which
mounts directly onto the SIO Board.

The two output connectors on the top of the board are
designed to use the 3M flat cable system to connect directly
to 25 pin EIA connectors so that no hand wiring is required
to either receive or originate an RS232 line.

TTL and current loop serial input and output are connected
to unused pins on the input/output connector. TTL levels
are available on the connector for DTR, DATAIN, and DATAOUT,
to provide maximum flexibility and utility. A current
source is available on the connector for use with current
loops. Current loop driving is done through opto-isolators
for complete isolation of current loop lines.

Integrated circuit power regulation is provided with high
quality tantalum and disc ceramic by-pass capacitors. The
board is made on GlO-type, 1/16 inch laminate with contact
fingers gold-plated over nickel for reliable contact and
long life. The remainder of the circuitry is tin-plated
for good appearance and reliable solder connections.

9 - 2



SIO Board Rev. 3
Functional Description
Edition 2

Plated through-holes eliminate the need for any circuit
jumpers. All jumper options are provided in 16 pin dual
in-line package patterns so that jumpers may be installed
on headers plugged into IC sockets for convenient and

quick changing.
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SIO THEORY OF OPERATION

To enable the SIO board, it must be properly addressed.
In the I/0 port addressed mode, address bits A4 through
A7 are jumpered to the 74LS30 (8 input NAND) in C8.

The status bits SINP and SOUT are NORed, this inter-
mediate value inverted, and applied (via jumper on D6)
to another of the NAND inputs. Remaining NAND inputs

in this mode are jumpered (via D6) to a +5 volt level.
Thus, when the selected address appears on A4-A7, and
the MPU sends a SINP or SOUT pulse, the NAND output goes
low and the board is enabled. See schematic.

In the memory-mapped I/0O mode, the jumpering in socket

C7 still selects an address. The high-order address is
interpreted in another 8 input NAND (D8), and hard-wired
to respond to the hex value FE. The jumper in socket D6
should be wired to put the inverted output of D8 into

an input of C8, and the NORed output of the status bits
SINP and SOUT directly connected to the (C8) NAND's input.

The +5 volt tie line jumper in D6 should not be connected
for memory-mapped I/0. In this mode, when the corrected
high and low order bits are on A4 through Al5, and the
MPU does not send a SINP or SOUT pulse, the board is
enabled. See Diagram.

The SIO board has a bi-directional data bus on the board
which connects to the 8251 chips and to the input and
output portion of the SIO board control port. The bi-
directional bus is connected to the DATA INand DATA OUT
busses on the IMSAI 8080 back plane through 8216 bi-
directional bus driver chips. The board enable signal
selects these bi-directional bus driving chips and the
processor's data bus in signal (DBIN) is used to determine
the direction of driving of the bi-directional chips.

8T97's are used to gate the control port data on the bi-
directional data bus on the board. They are enabled by

the DBIN strobe from the processor and address bit 3.
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The 4 output bits of the control port on the SIO board
are latched into the 74177 which is clocked by a com-
bination of board enable and address bit 3 and the write
strobe either from the processor or from the front panel.

The 8251 chips are selected by address bits 1 and 2,
respectively, with address bit 0 determining whether the

chip is in control or data mode. The read and write strobes
are supplied to complete the control, enabling the chip to

read data or write data onto the bi-directional data bus on
the board.

The four control lines desired for interrupt generation
are ORed through 7425 and the resultant value supplied
to an interrupt select jumper socket (D3). The 7425 OR
gate may be disabled by two of the output port bits
(IEA or IEB) when interrupts are not desired.

The two megacycle system clock phase II is divided to
provide the standard baud rates for jumper selection to
channel A and B. It is first divided by 13 through the
use of a 7493 with external gating. This produces a
rate extremely close to 16 times 9600 baud.

Further division of two are made by 7493's to provide
most of the other standard baud rates. 110 baud for a
standard teletype is achieved by a divide by 11 from the
2400 baud line which is then divided by 2 to create a
symmetrical output and supplied to the jumper socket

for 110 baud.

The phase II clock, +5 volts and ground are also supplied
to the data rate select socket for use by the SIOC board
which connects to the SIO board through the data rate
select socket (Bll) to provide a jumper-selectable baud
rate generator for special rates.

The data and control outputs of the 8251 chips are driven
or received through 1488 or 1489 TTL to RS232 level con-
verters as appropriate to the functions. The TTL levels
for data and control are driven through open-collector
peripheral drivers and a 220 ohm pull-up to +5 volts. The
current loop input and output are driven through opto-
isolators and are designed to work adequately with either
20 or 60 miliampere current loops.

Q
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SIO

Parts List
Revision 1

Quad 2 Input NAND (Low

Quad 2 Input NOR (Low

Quad 2 Input AND (Low

Dual 4 Input NOR with

4 Bit Binary Counter

4 Bit Binary Counter-

Dual Peripheral Driver

5 V. Positive Voltage

BOARD: SIO
Part# Quantity Description
741s00 1
Power Schottky)
741s02 1
Power Schottky)
7404 1 Hex Inverter
741s04 3 Hex Inverter (Low
Power Schottky)
7408 2 Quad 2 Input AND
741s08 1
Power Schottky
7425 1
Strohe
741s30 2 8 Input NAND (Low
Power Schottky)
7493 4
74177 1
35 MHz
75188 3 RS 232 Driver
75189 3 RS 232 Receiver
75452 2
7805 1
Regulator
8216 2 Bi-directional Bus
Driver
8251 1l on 2-1 Programmable Communi-
2 on 2-2 cation Interface
1n914 2 Silicon Diode
2n3904 2 Transistor
4n25 4 Opto-1Isolator

Identifying Marks

SN74LS0OON

SN74LS02N

SN7404N

SN74LS04N

SN7408N

SN74LS08N

SN7425N

SN74LS40N

SN7493N

SN74177N

SN75188
SN75189A
SN75451BP

MC7805CP

D8216/S1261

C8251

1N914 (blue/black)
2N3904

4N25

9 - 15
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Hex Tri-State Buffer

Part# Quantity Description

8t97 1

dc-.1-30 14 Disk Capacitor

h-hsto-220 1 Heat Sink

ich-16 8 Integrated Circuit
Header

pc-sio 1l

r-56-1/2 2
r-220-1/4 6
r-470-1/4 8
r-1K-1/4 6

(7 for 2-2)

r-4.7k-1/4 2

sts-16 8

tc-33-25 4

z-12-1 2
s/n/1lw 1l ea.
solder

sts-28 1

Printed Circuit Board

56 Ohm, 1/2 Watt Resis-
tor

220 Ohm, 1/4 Watt Re-
sistor

470 Ohm, 1/4 Watt Re-
sistor

1K Ohm, 1/4 Watt Re-
sistor

4.7K Ohm, 1/4 Watt Re-
sistor

Solder Tail Socket
Tantalum Capacitor

Zener Diode

Identifying Marks

N8T97B

.1

Thermalloy/6106B-14

Numbered 1-16

SIO0

green/blue/black

red/red/brown

yellow/violet/brown

brown/black/red

yellow/violet/red

16 Pin Socket
33-25

1N4/742

5/16" screw/nut/lockwasher

Solder Tail Socket

2(for SI0 2-2)

12" Wire Wrap Wire

9 - 16
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28 Pin Socket
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ASSEMBLY INSTRUCTIONS

Assembly of the SIO board is straightforward and should
be conducted in the normal sequence as described on the
general instructions for assembly. That is, insert the
resistors, one value at a time, check their position and
solder in place. Next, insert 2 12-volt zener diodes
near position C2. Check for proper orientation (cathode
is the banded end) and location, and solder.

Then insert the integrated circuit chips with the ex-
ception of the 8251's. Double check them to make sure
that Pin 1's are in the right direction, and that all
pins are correctly inserted through the board. All pin
l's on this board are inserted toward the bottom of the
board towards the 100 pin edge connector. After checking,
the IC's can be soldered in place.

The two 25 pin sockets for the 8251's and the sockets in
positions D3, D6, C7, Al, A3, B8, and A5, can be inserted
and soldered in place.

The .1 mf disc ceramic capacitors can be inserted in place,
checked as to correct locations, and soldered.

Next, fasten the 7805 regulator and heat sink to the board
with #6 screw, nut and lockwasher. Solder the regulator
pins in place. Insall 4 tantalum .33 uf capacitors. Check
for proper polarity (+ to +), check for proper location,

and solder.

Finally, the 8251 chips should be inserted in their sockets
with Pin 1 down toward the 100 pin edge connector at the
bottom of the board. Addressing and baud rate jumpers
should be installed and other option jumpers installed as
required. The board is ready for use.

9 - 17
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USER GUIDE

The IMSAI SIO Board provides 2 independent channels of
serial data input and output. Utilizing the Intel 8251
USART devices, the SIO Board provides 2 channels of RS232,
TTL, and current loop data lines with complete control
signals.

The SIO Board also includes all logic necessary to control
the 8251 devices from the IMSAI 8080 Back Plane.

For reference information on the programming and operation
of the 8251 chip, the user should refer to the Intel 8080
Microcomputer Systems User's Manual.

The User's Guide is intended to cover the information
beyond that contained in the Intel Data Book necessary to
make full use of the SIO board.

Both the memory-mapped and jumper-wired I/O configurations
use the lower 4 bits of the address bytes (Al through A3)

to select and control the board's functions. Bit 4 through
7 of the board address (A4 - A7) are jumper-selected as
described on another page. If the board is jumper-selected
to run as an input and output port type board, then A0 - A7
form a complete address. If the board is jumper-selected
to respond to memory-mapped I/0, then A0 - A7 form the

lower byte of address and the upper byte of address is hex
FF or octal 376.

Address bits 1 and 2 select serial I/O channel A or channel
B respectively. That is, when address bit 1 (Al) is high,
serial I/0 channel A is enabled. When address bit 2 (A2)
is on, serial I/0 channel B is enabled.

Address bit 0 determines whether the I/0 channel selected
will respond to the current byte as a control byte or a

data byte. If address bit 0 is a 1, the control functions
are selected, and if address bit 0 is a 0, the byte is
assumed to be data. Thus, to write a control byte into
serial I/O channel A, the lower 4 bits of address would
normally contain hex 3 or octal 03, while the normal address

9 -18



SIO BOARD ADDRESSING

Address Bit Function

0 C/D on 8251's

1 SELECT CHANNEL A
2 SELECT CHANNEL B
3 SELECT CONTROL 1/0
4 b

5 S CARD ADDRESS
6

7 /

1 CONTROL 0 DATA
1 SELECT
1 = SELECT
1 SELECT

Jumperable to any one of 16 addresses

T—This oyte is !|/O port address to run SIO card from INP & OUT instructions.

@
Lad

N OO s W N = O

If SIO card is to be run from memory refcrence instructions (memory mapped 1/0O),
the adbove byte is the low order address byte; the high order address byte

is FEpey (3765c00) ( 11 10 o)

SIO CONTROL
Input Byte
always |

always |

Carrier Detect chan. A

Clear To Send chan. A

always |
always |
Carrier Detect chan. B

Clear To Send chan. B

Carrier detects need option

I/0 BIT DEFINITIONS

Output Byte

Interrupt Enable chan. A
Carrier Detect chan. A
non functional
non functional

interrupt Enable chan. B
Carrier Detect chan B
functional

non

non functional

jumper to select originate/receive

Interrupts occur on TxRDY, TxEMTY, RxRDY, and SYNDET
TxRDY and RxRDY interrupts are removed if the respective functions (transmit

and receive) are disabled oy software

removed only oy filling transmit buffer with a byte.
while the transmit function is disabled

command byte. TxEMTY interrupt is
This may bde done

if desie

SI0O BOARD
USER'S GUIDE
REVISION 0
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for channel B control bytes would be hex 5 or octal 0S.
Address bit 3 (A3) selects the board control I/O port.
When address bit 3 (A3) is high, the control port will be
enabled. Thus, when use is being made of the control port,
the lower 4 bits of address would normally be hex 8 or
octal 10.

The control I/0 byte selected by address bit 3 is divided
into the upper 4 bits and the lower 4 bits. The lower 4
bits, 0 through 3, serve the channel A serial I/O circuit.
The upper four bits, 4 through 7, serve the second I/0
channel B functions. Bits 0 and 4, for channel A and B
respectively, control the interrupt enable separately for
each channel. When this bit is a 1, the interrupts are
enabled and the processor will receive and interrupt when-
ever any one of the following 4 lines are active: the
transmitter ready line, the transmitter empty line, the
receiver ready line, and the sync detect line.

If bits 0 or 4 (a3 appropriate to channel A or B) are made
0, then no interrupts will be generated from the affected
channel. Bits 1 and 5 serve channel A and B, respectively,
to output the carrier detect signal. This is operative
only when the jumper in jumper socket BJ has selected the
board to act as the originator of the carrier detect line.

Bits 2, 3, and 6, and 7 are not functional in the output
mode for the SIO control byte. When an input is read from
the SIO control byte, bits 0, 1, 4 and 5 are not functional.
These 4 bits will always be read as a 1.

Bits 2 and 6 read the condition of the carrier detect re-
ceiver for channels A and B, respectively. The signal is
operative only when jumper socket BJ is jumpered to read
the condition of the carrier detect line.

Bits 3 and 7 serve channel A and B, respectively, to read
the condition of the clear-to-send (CTS) control signal.
This is provided because it is not possible to read the
condition of CTS through programmed input from the 8251.

9 - 20
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REVISION 1
SIO BOARD 1/0 PIN DEFINITIONS
f E RS232 LEVELS TTL LEVELS CURRENT LOOP
o &
1 1 AA chassis ground
2 3 BA Trans. Data
3 5 BB Rec Data
4 7 CA Req. to Send
5 9 CB cir. to Send
6 1 CC Data Set Rdy.
7 13 AB signal ground
8 15 CF carrier Det.
9 17 + Vv + Vv + Current Source
10 19
1 21 In Loop +
12 23 Out Loop +
13 25 Out Loop —
14 2 Data Term. Rdy.
15 4 DB Trans. Cik.
16 6 Data Set Rdy.
17 8 DD Rec. Cik.
18 10 Data Out
19 12 ata In
20 14 CD Data Term. Rdy.
21 16 Current sink 1
22 18
23 20 Current sink 2
24 22
25 24

In Loop -—

9 - 21



RS 232 OPTION

BA
TRANSMIT DATA
88
RECEIVE DATA
RTS CA
REQUEST TO SEND
CTS CcB
CLEAR TO SEND
+5
DTR co
DATA TERM. READY
DSR cC
DATA SET READY
CTS
+5

9 - 22

LOCATIONS A3 CHANNEL A
B8 CHANNEL B

/

1K

CURRENT LOOP OPTION

SO BOARD
USER'S GUIDE
REVISION 3

TO BOARD CONNECTIONS

Jumpers shown for connection
as terminal or computer end
of an RS232 line.

Jumper connection 3 to 14

Is always to be made.

TERMINAL  —0o
COMPUTER




CURRENT LOOP CONNECTIONS

WITH CURRENT SOURCE
SIO BOARD

17
+8 Volts ————————————

Receive Coil

470 ohms each for 20 ma.
200 ohms each for 60 ma. R18, R19

Transmit Contacts

R20, R21

WITHOUT CURRENT SOURCE

SIO BOARD
=== 23 ~ +IN
E : > Transmit
25 Loop OUT
~ -: o
—===-9 21 +IN
] > .
{. Rfcenve ouT
v 24 oop
>

SIO BOARD
USER'S GUIDE
REVISION 1

9 - 23
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BAUD RATE SELECT JUMPER DIAGRAM
9600A 1
c
4800A 2 St N,
2400A or 384005 3 N Upy,
€
1200A or 19200 4 2 CLOCK RATE FOR CHANNEL A
1 CLOCK RATE FOR CHANNEL B
600A or 96005 5 \\N‘ﬁ ]
8
300A or 48005 6 AN T~
150A or 24005 7 ~
110 vee
9
110A 8
p2 CLOCK 16 15
75A or 1200S 14 13
B11

TO SELECT A DESIRED BAUD RATE SIMPLY JUMPER IT ACROSS TO
THE SUFFIX THE DESIRED CHANNEL

S= SYNCHRONOUS
A= ASYNCHRONOUS

EXAMPLE SHOWS: 9600 ASYNCHRONOUS TO CHANNEL A
150 ASYNCHRONOUS OR 2400 SYNCHRONOUS TO

CHANNEL B
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The TTL output levels are driven by a 75452 dual peripheral
driver, with open collector outputs, and a 220 ohm pull-up
to +5 voits. The TTL data inputs drive 1 TTL input load
and a 1K pull-up to +5 volts.

When the TTL inputs are not being used, they should be
left open or held high so as not to affect data input
from other sources.

The TTL Data Input line must be left open and not held high
when the current loop inputs are used. The current loop
input drives opto-isolators and will respond to either 20
or 30 milliamperes. 1In applications where a significant
reverse voltage may be experienced, such as when inductive
circuits (i.e., relays) are coupled to the data line, a
protective diode should be put across the line such that
any reverse voltage spikes will cause the diode to conduct
and thus protect the LED in the opto-isolator from too
large a reverse voltage.

The current loop output is switched by an isolated trans-
istor through an opto-isolator and is provided with a
transient-shunting diode across the output transistor so
that it may be used to drive relays without risk of damage
to the output circuit. Typical wiring connections are
diagramed on another page, both with and without the cur-
rent source being used.

Setting the baud rate for serial I/0 channels A and B is
done on the jumper select socket RJ in position Bll. The
baud rates designated on the detailed sheet for rate select
are correct when the 8251 is programmed for a 16X asyn-
chronous clock rate and a 1X synchronous clock rate.

The details of selecting the desired baud rates are located
on the schematic.

9 - 25
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REVISION 1

SI0O RS232 INTERCHANNEL CONTROL JUMPERS
and CARRIER DETECT

— FOR THROUGH CONNECTIONS FOR RS232 LINE DATA
INTERCEPTION WITHOUT AFFECTING CONTROL SIGNALS

CHANNEL A CHANNEL B
/
CA y - CA
CcB r CB
O s S | J 15 e
cc ' cc
—_— 3 14
cD cD
A oam— ] E— B

CF I :
15 5 =p=qy =12 15
1 ]
! 1

CARRIER DET. INPUT L6 LoJ Led 17 B CARRIER DET. INPUT
CARRIER DET. OUTPUT 7 B CARRIER DET. OUTPUT
10
+5V
8 9 j
To receive carrier detect —=—=-=- TERM.
To originate carrier detect ———ou COMP.

26
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Jumper CJ-A or CJ-B

The jumper selection socket in A3 serves serial I/O channel
A and the jumper selection socket in B8 serves serial I/0O
circuit B. Their functions are the same for their respec-
tive channels. The function of this jumper socket is to
permit the serial I/O port RS232 levels to be wired so as
to either serve as the terminal end of a 232 line or the
computer end of a 232 line with no special cable wiring
required off the Serial I/0O board.

With pins 1, 2, 4, 5, 7 and 8 wired directly across the
jumper socket as shown in the diagram for the terminal
end, the function of the lines correspond one to one with
the names of the RS232 control lines referred to in the
8251 specifications.

The inputs and outputs are arranged as appropriate for the
SIO board to serve as the terminal end of an RS232 line.
Should it be desired for the SIO board to serve as the
computer end of a standard RS232 line, use jumpers con-
nected as shown in the diagram. The 3 pairs of lines are
reversed so that TRANSMIT DATA is now driving what is re-
ceived data for the terminal and RECEIVE DATA is receiving
what is transmit data from the terminal, and similarly,
REQUEST TO SEND and CLEAR TO SEND are reversed and DATA
SET READY and DATA TERMINAL READY are reversed.

Ground and +5 volts are available on the socket for pro-
viding permanent mark or space levels to any of the con-
trol lines if CLEAR TO SEND is not driven by an external
source. It should be wired to pin 6 to provide a constant
enable for the transmitter section of the USART.

Jumpe r Socket BJ

Socket BJ serves both to determine whether CARRIER DETECT
is being originated or received by the SIO board. It is
also used to jumper the control lines between channel A
and channel B for applications where the control lines
are desired to be passed through and data intercepted and
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handled. The four primary control lines for both channel
A and channel B appear in this jumper socket, and can be
jumper-wired straight across as desired.

It should be remembered that only one source should be
driving an RS232 line at a time. If the control lines

are jumpered straight across so that the modem and data
terminal are driving the lines, then appropriate jumpers
in jumper socket locations A3 or B8 should be removed so
that the SIO board will not be attempting to drive these
lines at the same time. If it is desired to detect the
DATA TERMINAL READY line, then a jumper needs to be placed
as shown between pins 5 and 6 for channel A, or between
pins 11 and 12 for channel B.

If it is desired to originate the CARRIER DETECT line, a
jumper should be placed instead between pins 5 and 7 for
channel A, for 10 and 12 for channel B.

Ground and +5 volts are available in this jumper socket
for providing a permanent mark or space level to any of
these control lines.

The interrupt line from channel A and channel B both
appear on the interrupt select socket in position D3.
All 8 of the IMSAI 8080 system priority interrupt lines
on the back plane, also appear on the interrupt select
socket. A jumper may be placed between the appropriate
channel's interrupt line and any one of the priority in-

terrupt system lines to provide an interrupt of the desired
priority.
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Jumper Location DJ, Located in Al

The jumper select socket in Al provides facilities for
originating and receiving clock signals for receive or
transmit for use in the synchronous mode of communication.
One-half of the socket controls lines for Channel A and
the other half is dedicated to Channel B. Pins 1, 2, 3,
4, and 13, 14, 15 and 16 serve the channel A jumper
functions. The remainder of the pins have the identical
function for Channel B.

When it is desired to originate the clock signal the pins
for that channel should be jumpered straight across, as
shown in the diagram, so that the clock signal from the
SIO board is driven through converters to RS232 levels
onto the DD and DB lines.

The inputs to the data clock receive circuits are tied to
-12 volts to provide an inactive output to the OR-gate
supplying the receive clock to the USART chip.

When it is desired instead to receive the clock from the
RS232 cable, then these jumpers are removed and the RS232
lines DD and DB are jumpered to the input of the clock-
receive circuits as shown in the diagram.

When this is done, the data rate select socket for the
appropriate channel must be jumpered so that the clock
line from this jumper select socket is held at ground or
low in order to avoid interference between the onboard
clock circuit and the incoming clock from the RS232 line.

Cata Rate Select Socket

The jumper socket in position Bll provides for selecting
different baud rates for both Channel A and Channel B from
the set of standard rates provided by the SIO board. The
pin numbers and baud rates are indicated in the diagram.

The clock lines for Channel A and Channel B are completely
independent and may be jumpered to the same rate or dif-
ferent rates.

When the chip is being used in the synchronous mode. the
chip is running at a 1X clock rate rather than 16 X rate
as in the asynchronous mode. Thus, the baud rates are 16
times as great for the same jumper location when used in
the synchronous mode.
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Board Address Selection Jumper Sockets

/
A7 r 1 16
w D
AS i
A4 E
1/O Port mode C7

Mem. Map mode = = = - -

g oo

—d 1 16
—
1/O
MM
——m— o o > > > - - o-
MM
1/O
8 9
D6

The board address 1s selected by jumpers or a DIP switch
in locations C7 and D6. There are two cases for which

this board may be Jumpered: 1) to respond to input/output
instructions and 2) to respond to memory access instruc-

tions. The case of input/output instructions will be
treated first.

In selection location D6 pins 8 and 9 must be jumpered
together and pins 5 and 12 must be jumpered together.

The user must jumper socket C7 so when the desired I/O
Port Address appears on the Address lines, the inputs

to the NAND gate from bits A4 through A7 are high. If,
for instance, address bit 6 is desired to be a 0 when the
board responds, then pins 4 and 13 would be jumpered to-
gether. If address bit A6 was desired to be a 1, then
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2ither pins 3 and 14 may be jumpered together or 3 and 13
may be Jumpered together, since 13 and 14 are tled to the
common address selection input.

It 1s suggested, however, that when jumpers are belng used,
pins 3 and 13 be connected together to provide an easy

visual indication of whether the address bit 1s a 1 or a 0
since that willl correspond to whether the Jumpers are slanted
or straight across the jJumper socket. Pins 13 and 14 were
tied together so that an 8 position DIP switch can be
inserted in thils location and used to select the address.
Address bits U4, 5, and 7 are jumpered in a similar manner

on position C7.

See the dlagram on the previous page for pin numbers for
each address bit.

If 1t 1s desired to use the board in a memory-mapped I/0
capacity, then in position D6 the jumpers between pins 8
and 9 and 5 and 12 must be removed and two jumpers inserted
tetween pins 7 and 10 and between 6 and 11. The remaining
Jumpers for bits 4 through 7 function exactly the same and
affect the lower elght bits of the memory address. The
upper eight blts of the address will always be all ones,
that is hex FE or octal 376.

When used as a memory-mapped I/0O board, all instructions
that normally affect the memory will operate on the I/O
ports. For example, an increment memory instruction would
read the data from the addressed input port, increment that
data by one and output i1t on the same address output port.
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Example Jumpers -

To use the SIO Board in its simplest form, non-interrupted
input/output instruction controlled, create jumpers as

shown.
A1l A3 (B8)
—1 16 | —1 16 — ey
o - 1Pl _ |
— — —3 14— — -
— L —{4 13— — —
::><::12

— — 5 = —5 -
. 1®
— — — 6 1Mp— —{6 —

—_ — — 7 10}— — e
—{ 8 : I W— — 8 9 }— — SRS
RS232 or Current Loop RS232 Current Loop
B11
4 /
—1 16 N 16 |
O e—— e c— e 4 S
SERS 2y _— 12|
— L ) — — 11—
110 BAUD 1200 BAUD
D6 c7
/
— — —12 15
Select appropriate address-
4
—— — ey 13— Shown Is 0- as required by SCS
s 12 — —
— enenee — ) 11 b
—re—— it —— F
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3733
3722
3784
3735
3728
378A
37aC
373F
3711
3713
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Sample sequence to set up SIO for teletype and echo
from keyboard to printer:

Format used is 2 stop bits, no parity, and 7 data bits.
Reset IMSAI 8080 before running. Address and constants
are in hexadecimal.

LIST
2212
2829
2232
d34a
2354
3269
2372
22332
308902
g1232

3723

3E
D3
3E
D3
DB
ES
ca
DB
D3
C3

34

LOOP

5]

CA
23
27
@23
a3
g2
@8 37
32
a2
48 37

MVI A, dCAH MODE BYTE
QUT @3
MVI A, 27H COMMAND BYT:=
OQUT a3
IN 23 READ CHAN A STATUS

ANI 32 MASK OUT ALL BUT RECEIVER RZADY
JZ LOOP IF NOT READY LOOP
IN @2 READ CHAR
QUT @2 WRITZ CHAR
JMP LOOP
321a MVI A, 3CAH M0DE BYTZ
2320 QuUT 33
ae3a MVI A, 27H COMMAND BYTE
2340 QUT @3
J358 LOOP IN @3 READ CHAN A STATUS
035a AN1 42 MASK QUT ALL BUT RECEIVe
28702 JZ LOOP IF NOT REZADY LOOQP
3232 IN 22 READ CHAR
2393 ouUT a2 WRITE CHAR
2123 JMP LOQP
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Engineering Change Order for: SIO 2 Rev-3

Summary

Component substitutions due to obsolescence.

Details

The following components may have been discontinued and may be substituted according to
the following table:

Parastream / Component Designators Parastream / Substitution

IMSAI Part # IMSAI Part #

36-10000800 / 7408 4x2-In C4, C6 36-10500800 / 74LS08 4x2-In

36-0740801 AND PDIP 36-0740802 AND PDIP

36-10009300 / 7493 4-Bit All, A12, 36-10509300/ 74LS93 4-Bit

36-0749301 Binary Counter B12, C12 36-0749302 Binary Ctr PDIP
PDIP

Notes

These substitutions are not mandatory if all the components in the table are available. All or
none of the component substitutions must be made. No individual substitutions are allowed.

These component substitutions reduce the overall power consumption.

IMSAI ECO 24-0005 1




Document Revision History

Revision Date Initial Description

0 2024-08-29 REW Original.

IMSAI ECO 24-0005



IMSAI ECO 25-0001

Engineering Change Order for: SIO 2 Rev-3 AR-2.1

Summary

A BAUD RATE source clock jumper block has been added to the AR-2.1 PCB to allow the
board to use either the S-100 ¢$2 or CLOCK signal as the BAUD RATE Clock Source.

Details

Earlier SIO 2 PCBs used ¢2 for the baud rate source clock as indicated in the original
schematic diagram. For a 2MHz 8080 CPU such as the MPU-A board the use of ¢2 worked as
the SIO 2 design expects a 2MHz clock signal. On replacement CPU boards such as a 4MHz
Z80 board the ¢2 signal is 4MHz; this results in the UARTs running at 2x speed.

The S-100 CLOCK signal is a fixed 2MHz clock and is used by default by the SIO 2 AR-2.1
PCB. The user has the option to cut the trace between pins 2-3 then jumpering pins 1-2 to
select $2 as the clock source.

Notes

The default BAUD RATE Clock Source is the S-100 CLOCK signal which is specified to be a
2MHz TTL level clock.

cP22 |
AuF| cP23
D10 i D12
|8216 D11
i =4
| e} =
| 2 D g
i =2
g 5]
i =
L~ ~
CLOCK
2
=)
49
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