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ASSEMBLY INSTRUCTIONS FOR KIMSI
Introduction

Welcome to the growing group of people who are using micro-
computer systems in business, control, research, and hobby
applications. If you are new to electronic kit assembly, we
would like to quote the best line of advice we can give you:
"If all else fails, read the instructions." We know how
exciting it is to be putting together a computer system, but

a few minutes spent to carefully read and study the assembly
suggestions can save you much frustration while you assemble

a kit. Don't try to make the assembly more complicated thaa
it is. If each component is properly soldered to each copper
pad on the board, the unit will function perfectly. Just take
your time on each solder joint, and everything will go smoothly.

If you need more help or clarification on how to perform some
part of the assembly, don't forget your friends or acquaint-
ances who have put together kits before. Your local computer
store or computer club usually has someone with experience who
is happy to help. If all else fails, drop us a note or give

us a call, We're here Monday to Friday 10-6 (West Coast Time)
at (503) 485-8575. This phone rings at a residence on wecekends
so you can usually catch us on Saturday and Sunday too.

Tools

There are a few tools that are necessities for electronic
assembly. They are: small screwdriver, diagonal cutting
pliers (diagonal wire cutters), and wire stripper (inexpen-
sive adjustable type). You'll need a soldering iron rated
25-42 watts. Irons with elements larger than 42 watts get

too hot for heat-sensitive integrated circuits (ICs). A 25
watt unit is recommended as it is difficult to do damage to
components with this heat range. The 42 watt types work fine,
but sunould not be left on an IC pin for longer than 4 or 5
seconds at a time, The 42 watt types may be used with the
very small "micro spade" tips. This tip will transtfer heat
from the iron to the solder joint more slowly than the regular
size tips, A 1/8&" round or flattened tip is usually used, and
be sure to get the "long-life" or "iron-clac" type. Copper
tips dis5olve while you solder; they're not worth using. When
you buy solder, be sure it's "rosin core"; acid core is useless
(and damaging) in electrical work. It's usually best to get
the smallest (finest) size of solder available, With smaill
solder, you'll have better centrol over the amount of solder
that is applied to each joint., If you rum across "multi-core"
solder, buy it, it's great.

When you get carried away and end up with too much solder on
.2 joint, a roll of "Solder-Up'" de-soldering wick will come in
handy. You'll also need a slightly damp sponge to keep your
soldering tip clean. A magnifying glass (up to 3X) is hclpful
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to see wiat's really happening between those little copper
lines.

WoTk Area

A brightly 1lit area or a good desk lamp is essential. You
may also want to find several books, wooden blocks, ztc.
Placing these under each end of the board will help tne
conponents from being bent when turned over for soldering.

Clothing

You may have heard of MOS or CMOS ICs that are damaged by
static¢ charges that can build up on you or your equipment,
The Kiwsi board uses only TTL ICs which are not sensitive
to static cnarges. aow's your chance; put on that Hawaiian
siirt mads out of 12 different synthetic fibers!

Soldering Technigue

The key to good solder joints is even heating of the two
metal surlaces whicn are being soldered together., ‘The most
importaat part of the process is a clean, tinned soldering
tip. If the tip is not cleaned it will get a small film

of corrosion over it, This outer covering does not conduct
heat. A dirty tip which is pressed against the surface to be
"soldered will hot properly heat one or both of the surfaces.

To properly clean a soldering tip, wipe it against a slightly
damp sponge and immediately apply a small amount of solder
directly to the tip. Applying this coating of solder to the
tip (called "tinning" the tip) slows the process of oxidation
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(or corrosion) and helps to conduct heat to the solder joint.
The oxidation occurs while the iron is waiting to be used,

so CLEAN AND TIN THE TIP JUST BLFORE USE, NOT WHEN IT IS BEING
REPLACED IN ITS STAND.

To heat a solder joint, press the tip simultaneously against
BOTH surfaces to be joined. Then melt the solder onto one of
the metal surfaces, not onto the soldering tip. Feed enough
solder onto the joint to completely cover the copper pad and
form a mound around the wire or IC pin. Remove the solder
and keep the iron tip on the joint for another second.

This bubbles out any rosin left in the joint.
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If the surface of the solder turns dull when it cools (1 to 3
seconds after removing the soldering iron), the joint was not
properly heated. Apply the soldering tip to the joint and
reheat it for several seconds. A small bit of fresh solder
can be added since the rosin core helps the solder flow over
the joint. If you get too big a "blob" on the joint, place

a piece of "Solder-Up" over the joint and hold the hot iron
tip on the braid until the solder is soaked up, You may have
to move to fresh braid to remove all the solder on the joint,

While you are soldering you must also watch for solder "bridges.
A solder bridge is a piece of solder that has stuck to a

nearby copper trace and formed a bridge to another trace. This
usually happens when too much solder is applied to a joint

and overflows to a nearby trace or pad. It can also happen
when a tinned iron is accidentally touched to the board between
two or more traces, A small piece of solder can be left behind
which shorts the traces together. It should be noted that
soldering normally leaves a shiny transparent film of rosin
behind on the board., It is not conductive, and doesn't have
the silver color of solder. If in doubt, use a sharp-pointed
object to scrape between the traces; rosin will scrape away,
solder won't.

Remember to keep the tip clean and tinned. Give the tip
an extra coat of solder before you unplug the iron and
it will be easier to tin the next time you use it.



Assemblin, kimsi

Tie top side of the Kimsi board can be identified by tne "KIMSIV
and "FORETHOUGHT PROUUCTS" lettering. 7ihe bottom side is covered
with a dark green "solder mask" material waich covers the copper
traces and helps prevent solder brid,cs. All parts are inserted
from the top of tne board and soldered to tihe votton side of the
board. Refer to the parts placement diagram for parts locatiuva.

IC Suckets. The IL sockets which are included have one of the in-
side (rccessed) corners molded at a 45° angle instead of a regu-
lar 9U% corner. This mark is used to marh the IC pian 1 location.
It aids in proper orientation of the IC during inscrtion.

Being careful to orient the pin 1 wark of each socket to the
left (sce parts placement diarram), insert 14-pin sockets for
ici, 9, 11, &, 10, 12, and 14. Iansert 16-pin sockets for the
renaining ICs. To hold the sockets in nlace for soldering,
jflace a flat piece of wood on top of the sockets and tape the
wood to the circuit board (so the sockets are sandwiched between
the wood and the circuit board). Alternately, masking tape can
be placed over each socket to hold it in place. e sure cach
socket is held tightly against the board; then flip the hoaru
over and solder each pin to its pad on tie bottom side of the
board. Watch out for beat uader pins.

Rl. Rl should not be pressed tightly against the board vut
sitould be mounted with 1/6" or more of space below it. Allow-
iay this air space, iustall the resistor, clip the leads, bend
then to tie paus, and solder.

Cl=C2. Ll and €/ are polarizeu capacitors. Tney MuST ve insert-
eu witin the end marked "+ connected to tne circuit voard pad
marked "+". Insert Cl and C2, clip lecads, bend to pads anc
solder. )

C3-ClU. ‘These uiskh capacitors should Le muunted as close te
tie board as possible. Insert C3 thra €10, c¢lip all leads, bend
to pads, and solder.

zl. This zener diode should not be installed tightly against
the board. Allow at least 1/8" of air space between Z1 and the
board. Iasert L1, making sure to orient the painted band to
the right as shown in the placement diagran. Clip leads, bend
to pads, and solder,

Voltage Regulators. The VR1 and VRZ have two leads which are
purposely off-center, All the holes will not line up properly
unless tlie Vs anu heat sinks are turned in the right direction.
Place on of the VRs in a heat sink and then onto the board.

¥When everything lines up, drop a screw in each end and attach
the nuts on the bottom of the board. After both VRs are in-
stalled, solder the four leads tc the bottom of the board and
clip off any excess,
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IC Insertion. ICs are usually stamped with two numbers as well
as the manutacturer's initials or symbol. The first number
(often on the upper part of the chip) is the date code. It

is three or four digits long and tells the date of manufacture,
The second number is the type code, which identifies the func-
tion that the chip performs, This number is four or five
digits long, usually ends with "A"™ or "N'" and is surrounded

by otiier letters which can be ignored.

Each IC is inserted by referring its type number to the parts
placement diagram (ie, ICl1 is a 7420 type IC). Each IC has a
mark to identify its "Pin 1" end (see parts 1list). Pin 1 of each
IC MUST be pointed toward the left edge of the circuit board.
ICs are shippsd with their pins bént slightly outward. Insert-
ing the IC will be easier if it is placed on its side (against

a flat surface) and '"rolled" slightly to bring each row of pins
into a 90" aagle with the IC body. After inserting all the ICs,
recheck that each is in its proper position and is orienteé
toward the board's left edge. Also check to see that no pins
are outside the socket or bent underneath the IC, Pins bent
underneath are very hard to spot, so look closely for this.

100 Pin Connectors. The 100 pin connectors may be placed in

any coufiguration that is convenieat. If you're not installing
all eigint coanectors to begin witw, you may want to Skip every
other slot, ectc.

Iasert tuae connector ia place and MAKE SURE IT IS FIRMLY ScAlcd
apgainst the ooard. A connector that is soldered in place crook-
ed is all out impossible to fix. Turn the bLoard over and solder
each pin to the board. After solderiny, check carefully for
solder bridges.

Mounting. Kimsi may be used with "stick-on'" rubber feet or

with #0 machine (or wood) screws for mounting on a base, chassis,
or enclosure. For best placement of the rubber feet, follow the
diagram telow, :




If you're mounting the board with screws, use flat and extruded
washers at each mounting hole to insulate the board from the
screws. Extra washers may be needed to prevent the connector
pins from touching the metallic surface of the enclosure. A

set of washers is available at no cost from Forethought Products
(include a return envelope with your request).

This moun@ing may also be used with wood or sheet metal screws.

KISt — o it
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XI:SI PARTS LIST

Ci-Cz
C3-C10

IC1
IC2-1C4
I1C5-IC7
IC8

IC9
IC10
IC11
1C12
IC13
IC14

R1
VR1-VR2

i1

22 uf/lSV electrolitic CﬂpdCltOTS
.1 uf disk capacitors @
7420 .

BT97
74367 or 8097 . c"“'”-”bv

7427

7404 ,-E_@MM_EL“
7474 \%'{Z\&u

7400

7402 x40, 1 TRBIAT HARE G
74367 or SGQ? S
7410

220 Ohm % watt resistor (red, red, brown).
LM 309-K 5 volt regulator

IN4742A 12 volt, 1 watt, 5% zener
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"Back to Back" connector assembly. The 44PB-K is easy to
assemble since the 44 pin connectors which are provided have
long solder-tail posts which form a nice fit when placed
back-to~-back.

To assemble, place the two connectors into a vise as shown
below,

The connectors should be pulled apart slightly so that solder
will flow betwecen the overlapping contacts,
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Heat the joint and apply solder at point "A"™, This will
allow solder to flow between the two contacts as well as
on top of them.

"¢l

Sober. Pows
- BETMEEN
™mes

Re sure to apply enough solder so it flows between the contacts.

You may wish to do this work with the connectors lying hori-
zontally rather than vertically as they are held in a vise.
You may solder one or two joints at each end of the connector
(to hold the connectors in alignment)} and then remove the
pair from the vise. Place the assembly on your table and
solder the remaining pins together. To hold the assembly
still while soldering, you can use pliers, a hammer, etc. as
a weight, or else push one of the connectors onto Kimsi

(do not attach the connectors to KiM while soldering as KIiM
is susceptible to damage by static charges).

The assembly can be "finished" with a strip of tape betwcen
the connectors.

.



KIMSI OPERATING INSTRUCTIONS

Counecting KIM to Kimsi

CAUTION: The Kimsi board supplies regulated power (CnND, +5 and
+12) to KIM thru the expansion connector. Before connecting
Kimsi to your KIM, remove all power connections that have been
made to the application connector. In addition, remcve tne
connection to the "decode-enable" line- "K" on the application
connector,

KIM connects directly to Kimsi thru the "expansion" connector,
The connector finger pattern on Kimsi is a mirror image of the
KIM expansion connector. So, if you set the KIM and Kimsi next
to each otner as shown below, you could solder a wire from each
pad of the Kimsi connector to each pad of the expansion connect-
or {top and bottom),

THEORETICAL b i /S)&ﬂ
ConHECTION & s
T (Km)
(Bors BoARDS ARE
Top-uP,
BoTToM -ToWN )

A better way to do this is with two 22/44 pin (dual 22 pin)
connectors soldered "back-to-back" (further information on
constructing connectors can be found in the Assembly Instruc-
tions).
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It's easy to attach KIM to one end of this connector, and
Kimsi to the other, and they will come apart easily for trans-
porting, etc.

After the expansion connector is hooked onto Kimsi, there are
two other wires which must be routed to the application connec-
tor. Taese are the '"decode-enable" signal, and the +12V supply
for the cassette interface. There are three ways to do this,

- as listed below,

1. This is the "nicest" method, but requires soldering onto
the xIm board. The '"decode-enable" line and +12V line are
brought out from Kimsi to pins 19 and 20 of KIM's expansion
connector. These pins are empty, unused pins which nave no
connection .to any part of KIM, These two pins (or "fingers")
may be directly soldered to their destination in the applications
connector with two small pieces of wire. This "modification"
will not affect any past or future use of KIM, as these fingers
are normally left open.

Expansion Connector to Application Connector

19 - K
20 - N
. r_,_-"ﬁm
THmag-_ﬂuEp'AﬁmmFunthr.

|

Es

To

UNDERSIDE
oF APPL.
CoHNECTOR,
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Methods Two and Three make these connections to the 22/44
pin connector which will attach to the application PC connector.

2. Simply attach a wire to terminal 19 on the expansion con-
nector and connect the other end to terminal K on your appli-
cation connector. Do the same for expansion connector pin 20
to applications connector pin . :

o zn-n--..‘-.

a3
oA
MEfODS 2 + 3
Uu2E LOWER.
EDGE ConNecTom———

3. If it is more convenient, termiinals K and .4 may be soldered
directly to the labeled holes on the Kimsi board,
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Connecting the Power Supply to Kimsi

Since Kimsi provides power to itself, KIM, and boards that
are plugged into the bus, the only power supply connection
necessary in the system is to Kimsi. Kimsi, when attached

to KIM, requires a source of unregulated voltage approxi-
mately +5 to +10 Volts @ 2 amps. If the cassette interface
is going to be used, +15 to +22V @ 200 ma is needed also.

The reqyuired amount of current (amps) will increase as boards
are added to the system (a 4K low power memory board draws
approximately 750 ma (.750A) on the +8V supply). In addition,
some board may require a negative voltage, in which case
connection must be made to the "-16 Volt" pad on Kimsi,

Power supply connections are made by soldering directly to the
arcas on Kimsi which are marked "GNI},'" "+8 Volts," "+16 Volts,"
and "-10 Volts." 1If alot of current is used, i.e, many
‘boards are added to the system, le sure to use heavy wire
(#13-14) for the ground and +8V lines.

Power-up

Before connecting S-100 boards to Kimsi, it's a good idea to
check the operation of KIM alone. Double check the power
connections to Kimsi, connect Kimsi to KIk's expansion connec-
tor, and make connection to applications connector pins K and
N. Turn on the power supply and press "Reset" on KIM's key-
board. If KIM's display doesn't light, turn off the power.
Cneck tnat the Decode-Enable signal present at expansion pin

19 is properly connected to applications pin K. To check the
+5 power to KIM, disconnect KIM from Kimsi and connect a volt-
meter to Kimsi pins 1 (GND) and 2 (+5), on tihe top left of

the connector. Apply power to Kimsi and read 4.75 to 5,25
volts. With the voltmeter negative lead connected to pin 1,
the positive lead can check the on-board regulator at IC7

pin 16. Problems with the voltage regulators (VRs) can usually
be traced to unsoldered VR leads (VRs cold), untightened screws
(voltage high, VRs cold), shorted (solder bridged) power traces
on the board (VRs hot), or defective VRs (voltage incorrect or
zero, VRs cold).

After successfully lighting KIM's display, test KIM's cassette
interface. Possible problems include +16 volt supply not cor-
rectly connected to Kimsi, missing connection between expansion
connector pin 20 and applications connector pin N, unsoldered
leads on Rl or Z1, painted band on Z1 installed pointing wrong
direction, and improper connection of audio cords to the appli-
cations connector.

Connecting S-100 Boards
All S-1U0 boards plug into Kimsi witih their component side

forward (toward the Kimsi interface section). It is best to
insert them by yrasping the lower corners of the board and
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pressing into place (pressure on the top of the board can be
disastrous if you slip).

NEVER -add or remove a board from the bus with the power on.
pamage can result to the board being inserted or removed.

If a board doesn't seem to work, cut the power and try rein-
serting it into the slot. Boards can function improperly if
they are not correctly "seated" into the connector.

~jb~



 KIM Operation with Kimsi

Kimsi has been engineered so as not to disrupt the operation
of KIM in any way. The system is started as usual using the
reset key and entering the stop vector. KIM will return to

its monitor via reset, stop, INT or NMI (with proper vectors).
The S-100 bus boards which are plugged into Kimsi are accessed
in the same manner as the memory which resides on the KIM board.
Data may be examined or changed at any location in the system
using the KIM keyboard (with the exception of some I/0 boards).
In addition, the boards on the S-100 bus may control the CPU
thru use of RDY, INT, NMT and communicate directly with each-
other using direct memory access (DMA).

System Map

The Kimsi board, to work properly with KIM, must reserve several
areas for specific use. Boards on the $-100 bus may not be
addressed at the locations reserved for use by KIM. These
locations are:!: 0000-1FFF and FO000-FFFF (hex). This includes
KIM's on board RAM (0000-0300), I/0 and ROM (1700=-1FFF) and
restart/interrupt vectors (FFFA-FFFF), Thus 5-100 boards may
be used at any address between 2000 thru EFFF.

Using S-100 RAM Boards

Random access memory (RAM) cards used with Kimsi are restricted
only in that they must meet the 500 ns access time required by
KIM, Most of the memory which is for sale currently is 500 ns.
If 2102 type memory is used, it is advisable to purchase the
low power type (91L02 or 2102-L1). This will help prevent a
strain on your power supply. Most RAM boards may be placed at
any 4K address boundary (2000, 3000, 4000...) with either wire
jumpers or a small DIP switch, RAM boards in a Kimsi system
will start at 2000 [hex) since addresses 0000-1FFF are reserved
“for KIM. RAM which is plugged into Kimsi is used in the same
manner as KIM's on board memory and can be examined/changed/
loaded using KIM's keyboard.

Using S-100 Bus ROM Boards

Read only memory (ROM) boards may be plugged into Kimsi and
read in the same manner as RAM boards. Many programmable ROMs
(PROMs) have an access time of 1 us (1000 ns) or more. This

is nearly double the 500 ns access time required by KIM, These
boards usually provide a "wait state' option which will request
an extra clock cycle before attempting to read the data from
the PROMs. This option essentially slows tie processor down to
the 1 us access time whenever it reads from the slow PROMs.
Tnis option is fully implemented on Kimsi and will work with
$+«100 boards which use this feature. Note that the 6502 pro-
cessor may only be slowed during read cycles and not during
write cycles. Thus ROM boards may use slow devices but RAM
boards must meet the 500 ns access requirement.
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Using S-100 Bus I/O Boards

Most input/output (I/0) boards for the S-100 bus may be used
with Kimsi without modification, These include parallel and
serial ports, digital to analog (D/A) converters, A/D convert-
ers, joystick interfaces and controllers for disk, tape and
other storage mediums, I/0 boards on the §5-100 bus do not res
spond to a memory address as the PIAs on KIM do, but have a
"port" number which is two hex digits long. This results in

a maximum system capacity of 256 input (00-FF) and 256 output
(00-FF) ports, Each 8 bit port is used with an IN (input) or-
OUT (output) instruction from the 8080. These instructions
either read into the accumulator or write from the accumulator
an & bit word at the selected port number.

When S$-100 I/O boards are used with Kimsi, the port number for
each board is selected (via its DIP switch or jumper) in the
normal manner, but since there is no IN or OUT instruction on
the XIM, another method must be used. KIM may access these

I/0 ports by using the special location FOXX. The memory loca-
tion FOXX (where XX is a port number from 01-FF) has been re-
served for use as the IN and OUT commands, A LDA F001 command
will read the data from input port 01 and place it in the accu-
mulator, Similarly, a STA FOAS command will write the contents
of the accumulator to port AS. Note that there may be both an
input and an output port with the same number, Access to each
port is determined by both its number and the instruction used
(LDA or STA). Access to I/0 ports thru address FOXX does not
delay the processor in any way. The KIM keyboard can read data
from an input port but cannot write data to an output port.

Note: Kimsi differs from the 8080 bus in that the 8 bit I/0
port number appears only on the lower eight address lines during
an I/0 instruction. In 8080 systems, this eight bit number is
duplicated and appears identically on both the upper eight and
lower eight address lines. 1/0 boards may watch either AG-A7 or
A8-Al5 (along with I/C status lines) to determine if they are
selected. Whether the upper eight or lower eight lines are used
is up to the designer of the I1/0 board. The designer uses the
set of lines which is most convenient.

I/0 instructions issued through Kimsi in the form LDA FOXX
activate the I/0 status lines and put the port number (XX) on

the lower address lines only. If you run across an I/0 board
which will not operate with Kimsi, take a look at its schematic.

If it connects to address lines Ab5-Al5, then it must be used at
one of the seven I/0 ports which are reserved for upper address ;
line I/0. These ports are: F2, F4, F6, F8, FA, FC and FE. To use
these ports, issue the instruction LDA FZ00 or STA FZ00 (where
Z=2,4, 6...E).

In trying to keep as much standardization as possible between

Kimsi systems, the I/0 ports below are recommended for the
following uses:
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FC00 Keyboard input port on PolyMorphic Systems VTI board
FEOO Softwaré write-protect port-on IMSAI 4X RAM board

Using S-100 Video Display Boards

The video display boards for the S-100 bus are accessed thru
both memory address locations anc I/0 ports. They are treated
and used in the same manner as addition system RAM or I/0

ports would normally be, The on board crystal option must be
used with some video boards which normally derive their clock
from bus line #49, Line 49 is a 2 MHz clock signal in £080
systems, but is unused on the Kimsi board., Several video hoards
are also sensitive to the difference between the 650Z and 8080
SYNC signals. This is easily remedied as stated in the Appli-
cation Notes for these boards. :

Using PROM FProgrammers

There are several different types of PROM programmer boards
which plug into the S-100 bus, In addition, there are several
modules available whicih can be used with S-100 systems. These
do not plug into the bus, but are out board (self contained)
units which connect by cable to user provided I/0 ports,

In the first category, boards which plug directly into the
bus, there are some which program via memory addressing.
Tnese boards (such as The Prammer by XYBEK) require that the
CPU stops (or waits) during a write instruction for pregram-
minyg to take place. Since the 6502 processor will not wait
during a write cycle, these boards will not function properly
in a Kimsi system (a compatible "Prammer" may be available in
the future). Other plug in boards (such as THE PROM SETTER
by Szerlip Enterprises) are addressed as I/0 ports and should
work well with Kimsi.

The second category, out board programming units, do not
present any problems for the Kimsi system since they are used
in conjunction with your existing I/0 ports and dc not connect
directly to the S-100 bus.,
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Problems with §-100 Bus Boards
llere are a few tips for checking out $-100 bus boards.

If you cannot read/deposit data to a new RAM board, doutble
check its address jumpers or switch settings; this is an
easy place to make a mistake. Since empty, unused locations
in the Kimsi system usually read "FF" on KIM's display, you
may be able to tell that you're reading random data (e.g.,
data other than FF) from your RAM even though you can't de-
posit data to it. If this is true, your "read" circuitry is
functioning but your "write" circuitry is faulty.

Remember that the instruction LDA F011 becomes A% 11 FO in
machine language.

Each board you add to your system draws additional power from
your power supply. Be sure you have enough power available
or erratic operation may result., Most S-100 boards must have
an input voltage of approximately 7 volts; boarus with battery
backup circuitry need 7.5 or 8 volts.

Watch out for those heat sinks. They can and do run quite
warm (hot). Try to avoid skin contact with them while you're
poking around. This tip won't fix your system, but at least
your system won't fix you.

Additional Hardware Information

Interrupts. _The §-100 bus interrupt line (pln 73) is connected
‘directly to TRQ on KIM, S$-100 boards may interrupt KIM via this
line as they would an 8080.

Since the 5-100 bus doesn't usually have a NMI on it, the NNI
line has been brought out to a normally unused pin, #17.

Reset, KIM may be reset from the S-100 bus by pulling the
POWER-ON CLEAR (POC) llne, pin 53, low,

DMA., Direct memory access may take place between boards on the
5-100 Kimsi bus. A DMA request is mace to the processor by a
low signal on pin 72 (RDY) and a low signal on pin 74 (Proces-
sor Hold Request - PHOLD). When the CFU has stopped and the
bus is available, pin 26 (Processor Hold Acknowledge - PLLDA)
will go high. All address, data, and status lines will remain
free tor use until pin 72 or 74 returns high. Note: pin 24

(P2) does not tri-state; pin 26 PHLDA must be pulled up (1K to
+5V) for proper operation.

Use of the reserved areas. It should be poiated out that much
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of the reserved area is usable., If you've filled up the 52K
area that is not reserved, or you just like to do things the
hard way, the area from 0400-16FF and 1800-1FFF can be used

for output only. You will not be able to read from this address
range, but output boards used with memory addressing can be

used there. . 5

Adding custom boards to the $-100 bus. The following will
give you an idea of the most simple way to add memory address-
ed devices to the 5-100 bus. Each line coming in to the board
typically draws 1 low power TTL load (in reality, Kimsi can
handle 1 regular TTL load per line per slot). Output lines
should be buffered for 1 regular TTL load and must be tri-
state, Chip-select, board-enable signals should go TRUE when
the address lines reflect the desired location. The input
‘butfers (from DO0-DO7) may remain enabled at all times or
enabled when the board is selected, The output buffers should
be enabled when the board is selected AND pin 47 (SMEMR) is
high. Writing or latching of data sent to the board should
take place when the board is selected AND pin 68 (MRRITE) is
high.

Eupty connector pins. There are several pins on the Kimsi
connector which are not used. Pin 5 connects to KIM's expan-
sion pin 18 which is blank. This provides a handy way to get
an additional signal from KIM to Kimsi (or vice versa) while
still allowing easy connection and disconnection of the units.
Non-KIM users should note that lines 6, 7, 18, 20, and C are
also unused by Kimsi, and correspond to pins 17, 16, 5, 3, and
X of a dual 22 pin connector at the CPU end of the cable.

$-100 Compatibility. In using an S$-100 bus compatible system,
several things should be remembered. First, the 5-100 bus was
designed around the 8080 CPU. Bus lines which reflect a sig-
nal unique to the 3080 processor (such as pin 26 which indi-
cates the status of the internal interrupt enable flap) are
difficult to simulate since there #s no similar 6502/6500 sig-
nal. The lack of these signals rarely causes a problem. They
are generally used only with boards which work specifically
with the 3080 CPU.

Second, the §-100 bus is not yet a standard. Few manufacturers
use all the defined pins on the bus and many differ in their
use of each pin. With the many similar, unnecessary, and re-
dundant pin functions on the 5-100 bus, it is becoming more of
a mess and less of a standard. If you have trouble using an
$-100 board that is ncw to your system, take a minute to check
the board's schematic. See which signals are used by the board
and compare these pin numbers with the Kimsi "§-100 Bus Defini-
tion." If the Kimsi use (noted in parenthesis) of any pin dif=-
fers from the standard S-100 bus usage, modification of the §-160
board ‘may be necessary. For example, a board which connects to
pin 25 (#1) would need modification, since pin 25 is 'not used"
on the Kimsi board. Forethought Products will supply modifica-
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tion information and make an application note available on S-100
boards which are found to be not plug-in compatible with Kimsi.
I1f you suspect a board to be incompatible with Kimsi, send us
the schematic and operating information for the board and it
will receive our immediate attention.

Third, the cycle times for 8080 CPUs are longer than those of

- a 6502. Because the 6502 cycle times are shorter, there is less
tolerance to delays within the system., An extra gate or buffer
which a manufacturer put onto their board may have no effect on
the relatively "loose™ 8080 timing, but might pose a problem in
getting the signal to the 5502 CPU in time for processing, It's
possible then to have a board which is electrically and logically
compatible with the S-100 bus but will not operate correctly with
Kims% (without slowing KIM down slightly- about a 1% speed reduc-
tion).

The best "weapon" against bugs is to stick with boards that arec
known to be Kimsi compatible and to make such information avail-
able to all Kimsi users. If you have an $-100 bus board that
you're happy with, drop us a note so that it can be added to the
list. If you've found a problem with a board, send us a schematic
ana tell us about the problem. If your letter requires a reply,
please include a return envelope.

$-100 bus definjition, The following definition is given for tie

standard 5-100 bus. Lifferences or comments about the RKimsi/3-100
bus are shown in parentheses.



S$-100 BUS DEFINITION

All signals are TTL. Address and data lines are TRUE logic

prefix indicates a processor command or control

signal; "S" prefix indicates a processor status signal.

(1=+5v). "p"

PIN SYMBOL

1 +8V

2 +16V

3 XRDY

4 V10

5 Vil

6 vi2

7 V13

8 vi4

9 V15

10 V16
11 V17
12-16 UNUSED
17 (VW)
18 TTATUS DSBL
19 ' ©C DSBL
20 UNPROT .
21 55
22 ADDR DSBL
23 DG DSBL
24 B2
25 g1
26 PHLDA
27 PWAIT
28

PINTE

USE
+8 volts - Input to 5V regulators.

+16 volts - Source of positive
unregulated voltage.

External Ready (Not used).

Vectored Interrupt Line O

Normally unused (NMI from 6502).
Tri-states the 8 status lines (Not used).

Tri-states the 6 command/control lines
(Not used).

Unprotects currently addressed memory
board (Not used).

Single step control (Not used).
Tri-states the address lines (Not used).
Tri-states the data lines (not used).

Phase 2 clock (Does not tri-state when
the processor HOLDs).

Phase 1 clock (Not used).

Hold Acknowledge (Address, data, status
and cc lines are tri-stated when PHLDA=1),

Acknowledges that processor is waiting
(See PIN 72).

Indicates interrupt enabled (Not used).
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46

47
48

49
50
51
52
53
54
55
56-60
61

62
63

A5

Ad

A3

AlS
Al2
A9

D01
D0O
Al0
Do4
D05
D06
DI2
DI3
DI7

SM1

SQUT

SINP

SMEMR

SHLTA

CLOCK
GND

+8V
~16V
SSW DSE
EXT CLR
CGND
NOT USED
(KRDY)

(K#2)
(KHOLD)

Address line §

Data Out line 1

Data In line 2

Indicates a processor fetch cycle (Not
used),

Indicates that address bus contains
address of an output device, data bus is
stable when PWR.

Indicates address bus contains address of
input device, data should be placed on bus
when PDBIN,

Current cycle will be a memory read.

Acknowledges a HALT instruction (Not
used).

2 MHz clock signal (Not used).

Ground

Source of negative unregulated voltage.
Sense switch disable (Not used).
External Clear (Not used).

Chassis Ground

(Used when KIM is sharing the S-100 bus
with another CPU).

(Used with additional CPU }.
(Used with additional CPU ).
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64-66
67

68

69
70

71
72

73
74

75

76

77
78

79
80
81
82
83
84
85
86
87
88
89
90
91

NOT USED

PHANTOM

MWRITE

PROT

RUN
PRDY

PHOLD

PRESET

PSYNC

WR

PDRIN

A0
Al
A2
A6
A7
A8
Al3
Al4
All
Doz
D03
DO7
DI4

Used by Processor Technology during Sys~-
tem start-up (Not used).

Data on the Data Out bus is to be written
into the currently addressed memory loca-

. tion.

Used to indicate the status of protected
memory boards (Not used),

Protects currently addressed memory board
(Not used).

STOP/RUN signal from front panel (Not used).

Pull low to freeze processor at current
address (can be used on read cycles only).

Interrupt Request - Request is not honored

if the processor is in a HOLD state or if

the interrupt disable flag is set.

Processor HCLD request (processor tri-states
all bus lines when the request is acknowledged
- see PIN 26).

P, Reset - Program counter is cleared and
instruction register is set tc 0 (Not used).

Indicates the beginning of each machine
cycle (indicates the beginning of each
instruction cycle).

P, WRITE - Data on the Data Out bus is
stable when PWR.

P. DATA BUS IN - Data should be placed on
the Data In bus when PDBIN.

Address line 0

Data Out line 2

Data In line 4

~25~



92
93
94
35
26

97

28

99
100

DIS
DIé6
DI1

DIo

SINTA
SWO

SSTACK

oC
GND

Interrupt Acknowledge (Not used).
Current machine cycle will be a write
memory or output function (same as R/W
from 6502).

Indicates that the address bus holds the
pushdown stack address from the Stack
Pointer (Not used).

Power-0On Clear (Resets the 6502).

Ground.

5-100 BUS PLUG-IN CARD

COMPCMENT - Sibe up

PIN LOCA'HON5 : f.’-ﬁ -'r‘fb'p
51- 100 down under
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BUSTAP. The BUSTAP provides a convenient way to attach to
the system bus for experimenting, trouble-shooting, and
expanding the system. The pin identification diagram is
shown below.

a
2
w»
PR T E T 1 V4 Al k CE e 2L Faintn 4_;“/-;3:-;i:;v;:z&‘f«??;ﬂ
[ =7 7 o e st e,
=3 1
“”“\mm &I\l\ﬂﬂﬂr
soNy 21 Top
(106)(49) ' (52)(51) (porIOM)

BUSTAP PINOUT



KIM/S-100 Bus Interfacs
(©)1976 Forethought Praducts
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KIMSI PINOUT

PLy # FUNCTION PIN # FUNCTION
] GND A RAM/R/W
2 +5V (out) B 37
3 +12V_(out) c

4 R-ENABLE D W
5 E R/W
6 F p2

7 I3 AB15
8 DBO J AB14
9 DB1 K AB13
10 DB2 L AB12
11 DB3 M AB11
12 0B4 N AB10
13 DB5 P AB9
14 DB6 R ABS
15 DL 7 S AB7
16 - RsT T AB6
17 NMI U ABS
18 o v AB4
19 TRy W AB3
20 % AB2
21 RDY Y AB1
22 SYNC z ABO
NOTE

Pin 4 is low when the address lines equal 0000-1FFF or FYXX
(where Y = 1, 3, 5, 7, 9, B, D, F, and X = any digit).
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WARRANT'Y

wits. All parts and materials are warranteed for a period of
Y0 days. A replacement part will be sent when the defective
part is returned to the factory along with a note of suspected
malfunction and the serial number of the unit,

Factory Assembled Units are warranteed for 120 days following
purchase, Defective units which are sent to the factory post-
paid will be repaired and returned at no charge.

This warranty is void for parts that, in the opinion of
Forethought Products, have been damaged thru misuse by the
purchaser, and is limited to repair or replacement of the
Forethought Products unit which is defective,

Send defective units to:
Forethought Products

P.0. Box 386
Loburg, OR 07401
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PRELIMINARY

Using KIM-2 or. KIM=3 with Kimsi

The KIM-2 or KIM-3 may be connected to Kimsi via the BUSTAP
connector as shown below.

BUSTAP KIM-2 or KIM-3 USE
CONNECTOR X
50, 100 A, Z, 1, 22 GND
79 B ABO
8o C AB1
81 D AB2
31 E ' AB3
30 F AB4
29 H ABS
82 J AB6
83 K ‘AB7
84 L AB8
34 M ABO
37 N AB10
87 P AB11
33 R AB12
85 S AB13
86 T AB14
32 U AB15
43, 30 B DB7
40, 93 9 DB6
39, 92 10 DB5S
38, 91 11 DB4
42, 89 12 DR3
41, 88 12 DB2
35, 94 14 DB1
36, 95 15 DBO
: 51 19, 20 +8

In addition, the following modifications must be made. Cut
the foil trace between ‘Ul3 pin 2 and Ul2Z pin 1 and 2, Connect
a-wire from KIM-2(3) pin Wito U12 pins 1 and 2. Cut the foil
trace between Ul3 pin 4 and U5 pin 13, Connect a wire from
KIM-2(3) pin X to US pin 13. If you do not want to modify

the board you may use the following circuit instead.

e Ok 2]
Stoo Pins tuLsoy ] KM OR KIM-3 PINS
[T oR. 1¥4

a7 .._:' Q_ML.T = i. o% 22
[} — S,

The KIM-2 or KIM-3 boards(s) may be located at any address
between 2000-EFFF that is not being used by other memory
boards in the system.

a\
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PRELIMINARY
vsing KIM-4 with Kimsi

Because production of KIM-2, KIM-3, and k1M-4 has been virtu-
ally discountinued, we would susgest that tihe KIM-4 motherboara
not be used unless you already have several KIM-2/3 boards on
hand. Without meaning to offend KIN-4 users, it appears to be
a vatter use of tiwe and energy to connect a KIM-2/3 directly
to Kisi, or eveu remove tne memory chips for use on S$-100
boards (vare memory Dboards are 320-330) than to bother with
the KId-4 connection with Kimsi,

Connection of Kimsi to the KIM-4 expansion connector is made
thru two dual 22-pin cennectors. For reference, label the "Top"
of eacii, and ouaec as "KIM-4" and the other as "Kimsi." Tiaen,
using short (4-5") wires, wire tie connector as showil bslow,

Kimsi KINM-4 NAME Kimsi KInM-4 Mane
Piak - Fin# pinf#  Pinf
i B ABC 5 15 Lbo
¥ 5 AB1 9 14 Ltl
Y D AB2 10 13 LB2
W i AB3 11 12 LE>
v F AB4 12 11 DLd
L i ALS 3 10 LBS
T J A3 14 4 L6
5 K ABT 14 b LL7
K i Ant 17 6 el
¥ o ALY 16 7 RET
W N A319 1y 4 TRy
p ABIL i v Be
L R AB12 F e ¥z
i 5 AB15 E _. R/W
J T AB14 1 L b
il U Ails 22 2 5Y.al
15 16 bD SEL _ .

Tie Following, circuit iavelves one IC and caa be constructed
in the Kiwsi prototype arca. Conuectioas to existing Kimsi
ICs are made with a wiring pencil or small wires,

10103 —j :
- .." L ,; &
——-——~-~[’ 1400

-3 1cC 9|

—y IC 145
Kimsi edge conneclor WNE » Z.C1%-I1
pin 1§ THOO,

A2
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gisable the decoding circuitry on Kimsi by cutting the trace on
tac back of the board between IC1l and IC13. It is a "V" shape
ior easy identification, Cut out part of this "V" (the decoding
circuitry can alternately be disabled by removing IC11l, bending
pin 11 outward, and reinserting IC11).

Conn=ct power supply leads (+28, +16, and GnD) to both KIM-4 and
Ximsi. -Soth motherboards can now be used in their normal manner.

JOTL: -The "proper'" way to connect KIM-4 and Kimsi to KIM is to
wire bDota boards to KIM's expansion connector. This is all but
impossible due to the cembination of edpze connectors that these
boards use. - The interconnection scheme used here is logically
sound, but may have problems due to delays incurred when signals
must travel thru both the Kimsi and KIM-4 buffers before they c¢an
reach KIM, The ultimate cure for this problem would bte to slow
KiM's clock slightly.



Using Kimsi witih Non-KIM Systems

This note does not refer to any other particular system, but
65U2/6600 systems in general. In tine future, specific appli-
cation notes may be written for systems which are found to have
unusual connection problems. In addition, plug-compatible adap+~
tor boards will pe available (frow Forethoupht Products) for
several popular 6502/6800 systems in the near future.

To comnect a system to Kimsi is relatively. simple since there
is very little additional circuitry needed. The Kimsi proto-
type area can usually accommodate any extra interface chips
that are required.

The first step of interconnection is to bring each address and
data line to the proper pin on a 44 pin comnector (which will
attach to Kimsi)}. KXeep your CPU board as close as possible to
Kimsi; cables longer than six or eight inches can cause some
trouble. The address and data lines do not need to be buffered;
they may come directly from the CPU chip. Use the "Kirsi Pinout"
listing to connect each line to the proper connector pin (dual

22 pin connectors have the pin numbers stamped near each pin).
Also connect the RST, SMI, %ﬁQ, RDY, SYNC, and GND (ground) to
the proper pins,

Kimsi provides 1 amp of 5 volt rsgulated power for your CPU
board. Conaect to pin 2 for this 5 volt power, otherwise leave
this pin uncounected. If your CPU board has its own repulator,
a source of unregulated voltage is available by connecting to
pin 5. To use this option, the pad from pin 5 on Kimsi must be
jumpered to the "+" lead of C2, Pin 3 is a source of +12 volts,
This pin should only tie used however, if your CPU board draws
less taan 60 ma of 12 volt power.

Pins A, B, U, L, and F are control signals. These signals must
be buffered and should not be taken directly from the CPU, Many
systems with on-board RAM have the RAM/R/W signal needed at pin
A. You may tap this line on your board, or duplicated it as
shown in Fig. A. This circuit is easily built in the Kimsi pro-
totyping area., Use a wiring pencil or small wires to connect to
the Kimsi IC pins as shown in parenthesis. Fig. A assumes that
the R/W has_been connected to pin D. If your CPU board does not
have the R/W signal available, the circuit in Fig, B should be
used, Fig. B also supplies Ff, which is not available in some
systems.

The only remaining signal needed by Kimsi is pin 4, K-ENABLE.
The K-ENABLE sipnal is used to tell Kimsi when to "turn off."
This prevents Kimsi from sending data to the CPU chip when the
CPU is "talkiag' to a device on its own board. Kimsi normally

AN
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reserves UXAX, 1XXX, and FiXX tor use by the CPFU. This leaves
2000-LFFF for use by boards which plug into Kimsi. If your CPL
board devices (RAM, ROM, I/0, etc.) can be located in tie nor-
mally reserved areas (OXXX, 1xXX, FXXX), then no connection to
pin 4 is neccessary. If on-board devices are used in other areas
of meagry, the circuitry im Fig. T should be usea., In this cir-
cuit, tne €S (chip select) signal from each on-board device is
connected to an input of the 7430 (ey. a CPL board witn ome KRGl
dine one I/0 chip would make a gonnectioa from tiae ROM CCL pin ana
the I/u cnip CEPpin, to pins 1 and 2 of tne 7430). These extra
signals can be brought to Kimsi via pins 5, 6, 7, 18, 20, or C.
The corresponding pads for these pins are then jumpered to the
prototype area (743u-1, 2, 3, etc.). To use the Fig., C circuitry
the normal decoding circuitry on Kimsi must be disconnected.
This is accomplishad by cutting a foil trace which runs on the
Lottom of the board. Tt is located between ICl1 and IC13, and
forms a "V'" shape for easy identification. . Cutting out part of
the "V'" disconnects the normal K-ENABLE decoding circuitry.

Questions concerning connection of "nther" CPU voards to Kimsi
should include a schematic of the CPU board and a listing of the
address areas which are located on the CPU beard (ie, a system
map). A return envelope will help to speed our reply.

- gND (1€ 1-T)

f2 (1010-3) —— L

' ¢9-1
el (1C12-8) g ramjr|w )
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Using Ribbon Cables between KIM and Kimsi

There are some situations where it is desirable to connect
KIM and Kimsi by ribbon cable rather than a rigid connector.
Although this is possible, and works well in some situations,
there are other situations where it is not advised.

It sihould be kept in mind that the KIM board was designed

for direct connection to a motherboard as there is no on-
board buffering of address or data lines. The other problems
whicn arise are cable crosstalk and propagation delay. It's®
often an easy matter to construct a cable and find it 100% i
reliable for your present system. The catch is the "present"
system. Your cable may become unreliable as system (hardware)
cnanges are made.

We ran a Kimsi system connected by a single ribbon cable (data
and address lines alternating in the cable) for several weeks.
It was tested and proven to be reliable. The problem occured
when we changed the jumpers on one of the memory boards so

that it would reside at a new address. Now we found that the
same cable was unable to successfully run a memory test.

Moving the memory board had set up a different crosstalk pattern
on the cable and was interfering with data transmission.

_ Separating the cable into two 22 line ribbons (one for data,

one for address) helped the crosstalk problem, but after running
this "100% reliable" cable for awhile, we found an S-100 board
(which we were testing for the first time) that had three or
four memory cells that wouldn't pass the memory check. After
swapping memory chips there were still problems in reading
memory correctly. Replacing the ribbon cable assembly with a
rigid connector cleared up the problem. Why? This particular
board had been designed with several more gates than usual

along the signal path. These gates delayed the signals enough
that they were barely able to reacn the CPU in time for proper
processing. The extra propagation delay caused by the cable
slowed these signals beyond the point of reliability. Propaga-
tion delay problems are a function of buffering stages on the
S-100 board, cable delay, timing tolerance of KIM's CPU, and
deviation of KIM's crystal. Although we have not yet run any
tests, propagation delay problems (for cables several feet long)
should disappear if KIM's clock frequency is lowered from 1Mtiz
to 980 KHz or so,

We conclude that ribbon cable assemblies can be used with
success, but that they necessitate thorough system checking
when hardware changes are made. As their performance can vary
depending on system configuration, they must as a whole be
considered unreliable, '



Constructing a Ribbon Cable Connector Assembly

The following cable construction has been successful in
lengths up to two feet. However propagation delays in unmo-
‘dified systems (1MHz clock) usually holds the length to
eigit or ten inches. ‘

Prepare two lengths of 22 conductor ribbons cable by cutting
each end in a "V" as shown below.

Separate the wires in the cable by making a 2" slit between
each conductor with regular household scissors (the scissors
won't be harmed as you're cutting insulation, not wire).

Strip 4" or so of insulation from each wire, Place the ribbon
in a vise (or other holder) and tin (apply solder to) each
bare wire end. )

Place the dual 22 pin connector in a holder, and tin each of
the 44 pins. +1Hold the ribbon cable near the connector and
position the outside wire on terminal 22. Hold the wire in
place and apply heat to the jeoint. Since both surfaces have
been tinned, they will melt together without additional solder
(convenient for those of us with only two hands). Place the
next wire in the vibboa on pin 21 and heat. Repeat for the

20 remaining wires., Turn the connector over and attach the
other lenygth of cable to pins A-Z. Tin the pins on the other
dual 22 pin connector and place it in a holder with pin 22_ up.
Find the wire which is connected to pin 1 on the completed
connector. Connect this wire to pin 22 on the uncompleted
connector. Solder (heat) the next wire to pin 21, etc. Turn

the connector over, and attach the wire from pin Z to pin A,
etc. )

Place a "TOP" label on the numerical (1-22) side of voth
connectors {(attaching a connector upside down can damage KIM).
Check that the cable is connected as follows:

PIN to PIN
1 - 22
2 e 21
3 & 20
L - '

] - A}

20 = 3

21 - 2

22 - 1
4o

22>
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Connect applications pins K and & (See "Connecting. KIM to Kimsi),
ge certain poth connectors are "TOP" up,y and a?elx power to ©
Kimsi. If the display doesn't lignt, remove power and reche
connections. When tie display is operational, load the follcw-
ing program, 7

Memory/Cable Test Program (starting at 000A hex)

(O00A) AD0D AS04 8500 A505 8501 A9FF 8502 E602 A502 9100 B100
C502 FuOB 8503 A9FF 85FA 85FB 4C161C A502 DOES E600 AS00 D002
EG601 AS501 C507 bLOD7 AS00 C506 oDl A9nn 8SFA 85FB 4Cl161C

Test each memory board in your system by inserting its starting
address in location 0004 (low) and 0005 (high). Ending address
+1 goes in 0006(low) and 0007 (high). Start the program at (00A.
It will write and read the 256-bit patterns in each cell in the
test range. It will display 0000 upon completion, Errors cause
a display of FFFF. Pressing the "+" button will display the
faulty address (low) at 0000 and 0001 (high). The data written
appears in 0002 and the bad data read is at 0003, If there are
no errors, mogify O004E to OA and 004F to 00, This will repeat
the test indefinitely., Running it for an hour without an "FFFF"
display insures absolute reliability, Note: This program takes
approximately 9 seconds per 1K memory. If any of your boards
don't pass the test try the following:

1. Add an extra ground wire (KIM pin 22, Kimsi pin 1) between
the connectors.,

2. If all the bad data words have bits low which were written
nigh, add eight 1K (or less) resistors at the KIM connector,
Svolder one resistor each to pims &, 3, 10, 11, 12, 13, 14, and
15. Solder the other end of all eight resistors to pin 22 (GND).
3. Shorten the length of the cable or slow KIM's clock by re-
placing the crystal or using an RC Network (MOS Technology
Technology Hardware Manual page 43).



Kimsi Application Note #A6

Using the PolyMorphic Systems Video Terminal Interface (VTI)

The PSYNC requirements of the VTI board are quite different
from most S-100 boards, The easiest way to remedy this situ-
ation is to modify Kimsi as shown below, This modification
will not be necessary on future versions of Kimsi as it will
be incorporated into a permanent change of Kimsi's circuit
pattern,

- Cut the circuit trace at the 'X', and install a short jumper
as shown,

(Kimsi edge connector)

Since a 2MHz clock signal is not present on the Kimsi bus, the
VII board must have its on-board crystal option implemented
when it is used in a Kimsi system. The following are the speci-
fic steps necessary to install this option:

- Set Jumper 1 for 'non-Poly' system (see page 17 of the manual).
- Set Jumper 5 for on-board crystal (cut existing jumper trace).

- Install a 2ZMHz crystal and 10pf capacitor in the space provided
on the board.

~ Use a small wire to connect IC29 pin 8 to IC29 pin 11. This
connection is missing from the board's circuit pattern.

The following modification should be made only if the VII's key-
board input port will be used.

- Connect IC6 pin 12 to IC8 pin 14.

Set all address switches to 'off' and install the board into Kims
The video RAM should now be accessible at ECO00-EFFF (64 character
option). The keyboard input port can be read at FC00. Reading
FC01 gives you the keyboard interrupt signal on DBO (=0 when
there is data latched into the keyboard port) and the actual key-
board strobe on DB7. The following subroutine can be used to
read a character from the keyboard: ADOLFC 2901 DOF9 A900FC 60.

The VII remains IMSAI/Altair system-compatible when this modifi-
cation has been made. The RAM and keyboard address will remain
as above (ECO0-EFFF and FC00).

All IC and pin numbers are per VII board Rev., 1.2.

Ab



Kimsi Application Note #A7

Using the Godbout 4K RAM Board

The Godbout 4K Econoram board schematic shows IC41 pin 1 connected
to ground. In reality, this pin is not grounded, but connects to
5-100 pin 96 (SINTA-Interrupt Acknowledge). SINTA is normally at
ground on 8080 systems but is open (no connection) on the Kimsi
board. The problem is remedied by: Shorting the Econoram IC41
pin 1 to the ground foil which runs directly above it on the back
of the board OR by using a short wire to connect 5-100 pin 96 to
5-100 pin 100 (GND) on the bottom of the Kimsi board. Note: This
problem does not exist on the BK Econoram board.

PRELIMINARY

Kimsi Application Note #A8

Using the Processor Technology Yiégqhﬁi§glgx;Modulgﬁ(ypy:})Mﬁgggg

Due to the PSYNC requirements of this.board, the following change
should be made when using this board with Kimsi (applies to VDM-1
board revision C):

Remove IC18 from its socket, bend pin 5 outward, and replace the
IC in its socket.



