Installing
The HA-108 Upgrade Kit
On Older
H/Z-100 CPU Boards

Pat Swayne
HUG Software Engineer

H; Ijust finished installing the 256k-8mhz modification in my computer, and Isimply would like to say that this modification REALLY
WORKS! It was my job to proofbuild thismod and these instructions on the H-110in my office. My unit was one of the very first off the
production line and had no updates to it at all. It is now running at 8 megahertz and has 768k of system RAM on the motherboard. The
following hints will hopefully make your job a little easier and possibly eliminate some problems. First of all, this mod is not for the
faint of heart or unsteady of hand! You will be cutting foils on yourone thousand dollar motherboard! The only wire you should use is
the kind used for wire wrapping (§30-#32 gauge solid conductor). Your iron should be of pencil variety and be no greater than 25
watts. Only the highest quality rosin core solder should be used. Obtain the IC sockets called for in the instructions from the Heath
Parts Department; these sockets work properly. Remember, make one mistake, and the computer will no longer work! I made the
same mistake twice during construction, and that was to place a jumper wire on the wrong IC pin number. The following hint should
help you eliminate this problem, Before you begin, make some small labels out of masking tape or blank address label stock. These
labels should fit between the two rows of pins on each IC that will have jumpers goingto them. Remember, when you're looking at an
IC from the bottom side, the pin number rows are reversed. The following is what one label may look like:

14
13
12
1
10

9

8

Ww N
NG AWk

Paste these labels on the foil side of the motherboard. Believe me, these will help, and speed up construction because you won't have
to be searching for the IC you're looking for while trying to concentrate on which pinthe nextjumper should go to. Another problem
that can occur is during the insertion of IC’s, It is very easy to have a pinonanICbend underneath itself, or slip outside of the socket,
or just fold like an accordion when being inserted. To help alleviate this problem, bend each row of IC pins against a flat surface so
that they’re at a 90 degree angle to the IC body. Do both rows of pins on each IC. Once the IC is inserted, examine it very carefully;
look at each individual pin!

The following hint works quite well for me, and will assist youinmakingthe jumper connections on your board. Each Jjumper connec-
tion you make should be done with wire wrap type wire as mentioned earlier. Strip back the insulation 1/32". Yes, that’s one thirty
second of an inch! Add only a very small amount of solder to the IC connection to which the jumper will be added. Now take your
jumper wire, and re-heat the connection again until the bare wire slides into the solder. Remove youriron from the connection, and
hold the wire steady until the connection cools. You DON'T have to pre-tin the wire with solder.

NOTE: The Heath HA-108 modification kit is required to perform this modification. Heath/Zenith can guarantee proper system
operation only if these parts or additional memory I.C."s are purchased from them. This warning is made due to a specification prob-
lem some I.C. manufacturers have had.

Performeach step of the instructions carefully, Under no circumstances should you omit the power up tests. These power up tests are
meant to help catch problems during each phase of modification. Finally, don’t, don’t hurry. This modification DOES, and CAN work

" . -
for you!! Jim Buszkiewicz

HUG Software Developer
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The HA-108 Upgrade kit allows you to alter newer H/Z-100 main
circuit boards (boards with part no. 85-2806-1) to run at 8 MHz
instead of 5 MHz and to use 256k RAM IC’s instead of 64k 1C’s.
This article contains instructions for modifying older boards
(with part no. 85-2653-1) so that the kit can be installed. If your
H-100 kit came with full height drive(s), you most likely have the
old board. The part number on the main circuit board is printed
near Y101 under the video board.

WARNING! WARNING! WARNING!

INSTALLATION OF THESE MODIFICATIONS RE-
QUIRES THAT YOU CUT A NUMBER OF TRACES
ON THE CPU BOARD AND CONNECT SEVERAL
JUMPER WIRES. THIS WORK SHOULD ONLY BE
DONE BY PERSONS EXPERIENCED IN MAKING
SUCH CHANGES TO PRINTED CIRCUIT BOARDS.
THE POSSIBILITY EXISTS OF PERMANENTLY
DAMAGING YOUR CPU BOARD. NEITHER THE
HEATH/ZENITH TECHNICAL CONSULTANTS NOR
THE HEATH USERS’ GROUP STAFF MAY BE ABLE TO
HELP YOU IF YOU ATTEMPT THE MODIFICATION
AND YOUR COMPUTER DOES NOT WORK.

These instructions are divided into three sections: some mod-
ifications that are common to both the memory and speed
changes, the memory modifications, and the speed mod-
ifications. You may omit the modifications dealing specifically
with either the speed or 256k memory changes if you wish.
However, itis recommended that if you perform the speed mod-
ification that you also perform the memory modification, since
your original memory IC’s are probably too slow for 8 MHz, and
will have to be replaced anyway.

Preparation

To perform these modifications, you will need the parts con-
tained in the HA-108 kit plus 10 feet of 30 to 24 gauge solid wire
(30 gauge “wire wrap” wire is best), two 18-pin IC sockets (Heath
part no. 434-310), and a 14-pin socket (part no. 434-298).

Disassembly

Perform the stepsin the HA-108 Installation Manual that apply to
your computer up to but notincluding the page titled “Main Cir-
cuit Board Upgrade”. Then perform the following steps:

( Remove any cables that are connected to the serial, parallel,
monitor, or light pen connectors on the back of the com-
puter.

() Remove all cards from the S-100 card cage. If you have a
Winchester controller, you will have to remove the power
connector from it first.

() Remove the two sheet metal screws that connect the card
cageto the back of the computer. Remove the 4 8-40 X 3/8"
screws that connect the card cage to the main circuit board.
Set-the screws aside temporarily.

() Remove the 5-100 card cage and set it aside temporarily.

{ ) Remove the 9 8-40 X 3/8" screws and the three hex stand-
offs that hold the main circuit board to the chassis and set
them aside temporarily.

(*) Lift the main circuit board slightly and slide it forward until
the connectors at the rear are clear of the computer back
plate. Then lift the right side of the board carefully untilitis
above the side of the computer chassis. Unplug the power
connectors at P101 and P102, and remove the main circuit
board from the chassis. Set the chassis aside temporarily.

Main Circuit Board Modifications

Common Modifications

The following modifications should be performed regardless of
whether you are going to make the memory modifications, the
speed modifications, or both. Some of the changes have little to
do with the speed or memory changes, but are design improve-
ments.

Memory Maodification (common)

The changes in this section affect memory timing and ad-
dressing.

{ ) Prepare one of the 18-pin IC sockets by bending pins 9 and
10in toward the center of the socket, and pins15and 16 out-
ward to 90 degrees from the other pins.

() Connectoneendofa2”(5cm)lengthof jumperwireto pins
9 and 10 of the socket (so that pins 9 and 10 are connected
together). Thiswire should branch out at the pin 9side of the
socket. Connect one end ofa6” (15cm) length of wire to pin
15, and another 6" length to pin 16. Set the prepared socket
aside temporarily.

() Position the CPU board so that the component side is up,
with the $-100 connectors away from you.

. ) Remove the IC at U111 and set it aside temporarily. Install
the prepared 18-pinsocketat U111 so that pin 1of the socket
isinserted at pin 1of U111. Pins 9and 10 of the 18-pin socket
will be outside of U111. Make sure that pins 15 and 16 of the
new socket do not contact the pins of the original socket that
are directly below them.

{ ) Connect the wire coming from pins 9 and 10 of the 18-pin
socket to the leg of C112 that is nearest to pin 1 of UT11.
Before making the connection, route the wire close to the
board and cut off any excess length.

() Connectthe wire comingfrom pin 15 of the 18-pin socket to
the feed-through hole that is nearest to pin 4 of U173. Route
the wire close to the board and cut off any excess length
before making the connection. (The feed-through hole is
connected by a trace on the back of the board to
U173-2.)

Note: To connect a wire to a feed-through hole, turn the board
over to the solder side and make sure that there is no masking on
the pad at the feed-through hole. If there is, gently scrape it off
witha small knife. Then pass the end of the wire through the hole
(from the component side) and solder it as you would solder the
wire from a resistor or capacitor. Cut off any excess wire.

() Connectthewirecomingfrom pin 16 of the 18-pin socket to
the feed-through hole between U156 pin 7 and C169. Route
the wire close to the board and cut off any excess length
before making the connection. (The feed-through hole is
connected to U173-1.)

() Reinstall the IC that you removed from U111, making sure
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that pin1ofthe ICisin pin1of the socket. Pins9and 10 of the
new socket will be empty.

((Cutthelracescomingfrom pins7and 8 of U173 on the com-
ponent side of the board. The trace from pin 8 passes to the
right of C170. The trace from pin 7 ends at a feed-through
hole 5/16” (.7 cm) below the lower leg of C170. See

/Figure i

(4 Cutthetrace coming from pin 9 of U173 on the component
/’lde of the board. See Figure 1.

U(¥) Position the board so that the foil side is up, and the S-100
connectors are away from you.

Note: Pin numbers of U111 in the following steps refer to the
original 16-pin socket numbering.

Note: Make each trace cut on the bottom side of the board on
the specified trace before it reaches any other pad, feed-
tfough hole, or another trace.

)

7V ({) Cut the trace coming from U166 pin 2. See Figure 2 for this

and the next 4 steps. .
U () Cut the trace coming from U151 pin 10.

(\/) Cut the trace coming from U173 pin 18.

: (kl) Cut the trace coming from U110 pin 4.

) Cutthe trace coming from U111 pin 9. Note the position of
the first feed-through hole that this trace comes to.

() Jumper U173 pin 7 to U111 pin 3.
©(*)_ Jumper U173 pin 8 to U111 pin 2.
(') Jumper U173 pin 9 to U149 pin 4.

Figure 1. Component side trace cuts around U173.

-

-o?o’oTo ‘

l/l/...

«
"~

Figure 3. Trace cut at U236 on the foil side of the board.

Figure 4. Component side trace cut near U233,
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Figure 2. Trace cuts on the foil side of the board.
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.("'){ Jumper U173 pin 9 to U110 pin 5. Note that there are two
jumpers coming from U173 pin 9.

Jumper U173 pin 17 to the feed-through hole that connects
to the trace coming from U111 pin 9 that was cut earlier.

Jumper U173 pin 18 to U149 pin 10.
Jumper U110 pin 12 to U146 pin 1.
Jumper U110 pin 4 to U149 pin 12.

Note: At this point, you should test the main circuit board to
ensure that everything is working correctly. The test described
here will work if you have version 2.5 or higher of MTR-100
installed in your board. If you do not, or you do not know what
version you have, remove the IC at U190 and replace it with the
IC marked 444-276 from the HA-108 kit.

To test the board, reconnect the power connectors (from the
chassis) that were removed from P101 and P102. Do not install the
video board or any S-100 boards. You can either reinstall the
board in the chassis, or hold it so that no metal chassis partstouch
the foil traces (hold the board at one of the screw pads), and plug
in the computer and turn the power on. You should hear a short
beep when the power is first turned on, and a longer beep about
two seconds later. If you do not get these indications, your board
is malfunctioning, and you should not continue with further
modifications until you get it working again. Remove the power
connectors from P101and P102, and remove the board from the
chassis when the tests are done.

Upgrading Your H-101/H-121

Jim Buszkiewicz
HUG Software Developer

Forthose of you fortunate enoughto have purchased either
the H-101 or H-121 computer systems, Heath now has avail-
able a kit which will increase your clock speed from 5mhz to
8mhz, as well as provide for 768k of system memory on the
main motherboard (256k is provided with the kit). The
model number of this upgrade kit is HA-108. This kit comes
with about 38 new IC’s (including memory), and a new CPU
crystal. If you're careful, the installation of this mod will take
about 2 hours. No foil cuts or jumperwires are required, and
the only solder joints made are those to the new crystal. The
main motherboard isn’t even removed from the chassis!
Other than a few problems with the assembly manual, my
modification installed quite easily, and worked the very first
time! Increasing the memory capacity of your system is
easily accomplished by adding additional banks of 41256,
150nS memory IC’s. Each bank requires an additional 9 1C’s
and two more banks can be added for whopping total of
768k! Even though these memory I.C.’s are available from
outside vendors for about $6 each, Heath/Zenith can only
guarantee proper system operation with memory chips
purchased from them. It has been discovered that some
manufacturers’ memory chips are not being manufactured
to proper specifications. If you thought your machine was
fast running at five megahertz, wait till you see it at eight!

=

Refresh Clock Modification (common)

This modification reverses the polarity of the refresh clock. It
may have already been done to your computer, since it is nec-
essary for proper operation of the Winchester controller. If there
are jumper wiresconnected to pins 8,9, and 10 of U130, this mod-
ification has already been done, and the next 5 steps should not
be performed.

() Position the main circuit board so that the solder side is
up.

(7) Cut the trace coming from U168 pin 11. Make the cut right
next to the pin. See Figure 2.

(M’/Jumper U130 pin 5 to U130 pin 10,
() Jumper U130 pin 8 to U152 pin 1.
(#) Jumper U130 pin 9 to U225 pin 3.

Note: You should test the board as described earlier, before pro-
ceeding with other modifications.

Ready Logic Modification (common)

This modification is a design improvement, not directly related
t?ﬁe use of 256k RAMs or 8 MHz operation.
)

(

!
) Prepare the remaining 18-pin socket by bending out pin 390
degrees from the other pins. Connect a 4" (10 cm) length of
/wire to pin 3.

/ Position the board so that the component side is up.

(»’{_ APrepare the 14-pin socket by bending out pin 6.

A "{ Remove the IC at U220, insert the prepared 14-pin socket in

<D

jzo, and reinstall the IC in the prepared socket.
(

Remove the IC at U236, insert the prepared 18-pin socket in
/236, and reinstall the IC in the prepared socket.

(vJ Connect the wire coming from the socketin U236 to pin 6 of

thesocketin U220. Route the wire close to the board and cut
_off any excess before making the connection.

(/} Position the board so that the solder side is up.

(‘/)',f"' Cut the trace coming from U236 pin 4. See Figure 3.

£
( (“I)/ umper U236 pin 7 to U236 pin 9.

o

{"/j/“ Jumper U236 pin 4 to U206 pin 13,

“(1) Jumper U206 pin 1 to U220 pin 5.

Test the board as described earlier before proceeding with
other modifications.

Swap Logic Modification (common)

Th.ié modification is a design improvement.

(“3_‘ Position the board so that the solder side is up.

g (’ﬁ/Cut the trace coming from U171 pin 10. See Figure 2.

' (‘..//umper U155 pin 8 to U156 pin 13.
204 Jumper U156 pin 12 to U171 pin 1 or 2 (pins 1 and 2 are

/connected).
2 (/) Jumper U156 pin 11 to U171 pin 10.

Test the board as described earlier before proceeding with other
modifications. If you do not intend to make the 256k RAM mod-

26
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ification, skip the next section and proceed to “8 MHz Modi- % d) Remove the IC at U110 (#444-126) and replace it with a

fications”.

256k RAM Modification

Perform this modification if you want to use 256k RAM 1C’s in
place of the 64k IC’s currently installed on your board. If you per-
form this modification, you will no longer be able to use a Z205
memory card within the normal 768k address space of the
H/Z-100. The memory modification presented previously must
l:f installed.

(/Y Positionthe maincircuit board so thatthe componentside is

up and the 5-100 connectors are away from you.

) 2emove the 91C"s located at U101 through U109. Insert them
into the conductive foam supplied with the HA-108 kit.

(l
¢ emove the IC’s located at U117 through U125 and save
them.

(") 1f there are any IC’s at U137 through 145, remove them and
; /sav'é them in conductive foam.

0 (7’ Position the board so that the solder side is up.

5 (V)

P

—

Jumper all pin 1's of U101 through U109 together.

-

)/ Jumper all pin 1’s of U117 through U125 together.

—_

Jumper all pin 1's of U137 through U145 together.

o

—_

) Jumper U109 pin 1 to U125 pin 1 to U145 pin 1.

j) Jumper U125 pin 1 to RP101 pin 8. There will be 4 jumper
wires at U125 pin 1 after this jumper is installed. Because of
this, you may want to jumper U109 pin 1instead of U125pin 1

to RP101 pin 8.

e
—_

Jumper RP101 pin 9 to U155 pin 6.

)~ Jumper U155 pin 5 to U155 pin 11.

o
o

Jumper U155 pin 3 to U155 pin 4.
Jumper U155 pin 2 to U166 pin 8.

e

-

) Jumper U155 pin 13 to U166 pin 9. |

{ 'M//Iumper U155 pin 1 to U111 pin 9.
/

P

Jumper U155 pin 12 to U111 pin 10.
7(J Jumper U155 pin 13 to U146 pin 1. There are now two jum-
~pers at U146 pin 1, and two at U155 pin 13.

5]
&

) Position the board so that the component side is up.
) Install 9 256k dynamic RAM IC’s (#443-1268) at locations
/U‘!O‘l through U109
@ (¥)

If you have 9 more 256k RAM'’s, install them at U117
/ through U125,

- Oy Af you have 9 more 256k RAM’s, install them at U137
/through U145,

0 (M) Removethe |Cat U166 (741514, #443-872) and replace it with

a 74ALST004 (#443-1253).

Remove the IC at U155 (741500, #443-728) and replace it with
a 74AS00 (#443-1243).

g
'J(-/) Remove the IC at U173 (#444-130) and replace it with a

#444-368.

#444-367.

“ (/) Remove the IC at U111 (#444-104) and replace it with a

#444-366.

Test the board as described earlier before proceeding with other
modifications. Proceed to ““Reassembly” if you are not going to
perform the 8 MHz modifications.

8 MHz Modifications

The 8 MHz modifications are given in three sections. You can test
the board after each section is completed.

Wait State Modification

This modification adds one extra wait state to input/output

:7érations.
4 (/) Position the board with the component side up and the $-
100-connectors away from you.

0 (7/ Cut the trace coming from U233 pin 5. See Figure 4.
o f\y’({sition the board with the solder side up.

0( mper U233 pin 1 to U234 pin 1.

0 (‘///j:mper U233 pin 3 to U234 pin 3.

: (:).rmper U233 pin 4 to U234 pin 4.

o (M), ‘]umper U233 pin 5 to U234 pin 2.

(/) Jumper U234 pin 5to U226 pin 14. This will be a long jumper,
so route it carefully.

Test the board as described earlier before proceeding with
other modifications.

IC Replacement

Remove and replace IC’s at the following locations. The loca-
tions marked with an asterisk (*) will have been replaced already
if you did the 256k modification.

IC number OIld IC New IC
() U149 #41-19
Note: Pin 1 of #41-19 is marked with the word “IN".
(v) ule6*

#41-10

741514, #443-872 74L51004, #443-1253

() U200 7415368, #443-1024  B8T98, #443-1184

() U153 7415280, $443-1001 745280, $#443-1186
(!,»)" U221 741532, #443-875 74ALS1032, #443-1185
(") U234 74ALS74, #443-1051 74574, #443-900

¢) AU155* 741500, #443-728 74AS00, #443-1243
/U146 7415257, #443-1037  74F257, #443-1120

() U173* #444-130 #444-368

(*y U190 #444-87-5 or other §  #444-276

Note; U190 may have already been replaced, to test the
board.

(1) U126 7415244, #443-791 74F244, 4#443-1065
(1) U128 7415257, #443-1037 74F257, #443-1120
() u2n 8088, #443-1009 8088-2, #443-1187
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/) U213
Note: Do not confuse the 74ALS373 with the 74AS373.

7415373, #443-837

74ALS373, #443-1182

() U241 7415244, #443-791 74ALS244, $443-1096
() U133 7415373, #443-837 74AS373, #443-1266
(9) U195 7415240, #443-754 74ALS240, #443-1181
() U214 7415244, #443-791 74ALS244, #443-1096
(4 U162 7415244, #443-791 74ALS244, #443-1096
(- U180 7415367, #443-857 74F367, #443-1267

N U196 7415373, #443-837 74ALS373, #443-1182
() /U163 7415244, #443-791 74ALS244, #443-1096
() U181 7415244, #443-791 74ALS244, #443-1096
) U197 7415373, #443-837 74ALS373, #443-1182
() U198 7415373, #443-837 74ALS373, #443-1182
(% U217 7415244, #443-791 74ALS244, #443-1096
(o) U227 7415373, #443-837 74ALS373, #443-1182

Test the board as described earlier before proceeding with
other modifications.

Crystal Replacement

Replace the crystal at Y103 with a 24 MHz crystal (#404-681) by
following the first seven steps on the page titled ““Main Circuit
Board Upgrade” in the HA-108 Installation Manual. Test the
main circuit board as described earlier.

Reassembly

Replace the main circuit board in the chassis by following
these steps:

() Plug the power connectors at the bottom of the chassis to
P101 and P102. Then carefully position the board to the
chassis bottom and slide it backwards until the rear connec-
tors are through the holes in the backplate.

() Securethe board with the98-40 X 3/8" screwsand the three
hex stand-offs that you removed earlier.

() Replacethe $S-100 card cage and secure it to the main circuit
board with 48-40 X 3/8" screws, and to the backplate with 2
#4 sheet metal screws.

() Replace all 5-100 cards that you removed earlier, except for
any Z205 cards if you made the 256k memory modifica-
tion.

() Replace any cables that were unplugged from the back of
the computer.

Complete the reassembly of your computer by proceeding to
the section in the HA-108-1 Installation Manual entitled “Video
Logic Circuit Board Upgrade”. Perform all appropriate steps in
the rest of the manual.

\'- Heath/ Z
-'\ Users

Group

International HUG Conference

Regency, Chicago for HUGCON V.

computer products.

August 9, 10 and 11, 1985
O’Hare Hyatt Regency
Chicago, lllinois

It’s time to plan your visit with other members of the Heath/Zenith Users’
Group. This year, we are returning to the newly remodeled O’Hare Hyatt

More exhibits, more speakers and more room highlight the Conference
activities for 1985. The Official Conference Registration form will appear in
next month’s issue of REMark, the official magazine for users of Heath/Zenith

Plan to attend now! We sure hope to see you there!

-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-'-.-.-.-.-.-.-.-
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8 MHz 256k Update

Pat Swayne
HUG Software Developer

In the July issue of REMark, we published an article on how to
upgrade an older model H/Z-100 main circuit board to run at 8
MHz and use 256k RAM chips. This article is the result of feed-
back from readers and personal experience since the original
article was published.

First of all, | would like to mention that the 256k modification
(page 27, column 1 of the July article) was originally designed by
Mike Cogswell, and in the rush to get the article finished by the
deadline for the Julyissue, | forgot to mention that. | apologize to
Mike for that oversight.

Old Monitor ROMs

If your H/Z-100 contains a very old version of the monitor ROM
(version 1.1 0r 1.2), you will need to make some additional mod-
ifications besides those in the July article. You can find out which
version of the monitor you have by typing V at the ""hand
prompt” when you first turn on or reset your computer. If you
have a version earlier than 2.3, you will need to replace the I1C at
U167 with a Heath part no. 444-129-1, and you must install the

jumper at J102 on position 1.
Wait State Modification

If after performing all of the modifications in the original article
you get a “Default controller not ready” message on the screen
when you turn your computer on, try removing the mod-
ifications made under the heading “Wait State Modification”
(page 27, second column), and restoring that section of the board
to the original configuration. At this writing, we do not know
what the problem is with that modification, butif your computer
will work without it, you are probably better off.

Memory Problems

If your modified board seems to work OK, except that you get an
occasional system “crash” with the message “ERROR MEMORY
PARITY OR BUS”, try connecting a 2.2 uF tantalum capacitor
(Heath part no. 25-221) to the leads of capacitor C102 (leave C102
installed on the board). The positive lead of the tantalum capac-
itor should be connected to the C102 lead that is closest to the
$-100 connectors. X%

HEATH/ZENITH 88, 89, 90 PERIPHERALS

16K RAM EXPANSION CARD

disk 1/0 interface cards.

Field reliability record exceeding 2 years

Expand your H/Z 88, 89 RAM Memory 1o a FULL 64K and begin using larger
and more powerful programs with our 16K RAM card
Fully compatible with: Magnolia Microsystems 2nd CDR CP/M and

Featuring: Complete installation Instructions » Mounting bracket « 90 day warranty

Only $65.00 Shipping & Handling $5.00

PORT SERIAL
2 CARD
/3 PORT PARALLEL

“. .. not your typical vanilla-flavored serial
and parallel interface. . ."

Your H/Z 88, 89, 90 can now directly connect and
operate EPSON, |DS, ANADEX, GEMINI, SILVER REED,
NEC, SUPER 5, PROWRITER, OKIDATA? and many more
line printers using GENTRONICS style parallel inter- YTIu

lace with our 2/3rds, 2 port serial, 3 port parallel interface card. Or you may use all 24 digital
lines in various configurations of input, output. or bidirectional modes for industrial control or
data sampling

Features:

* 2 Serial Ports Supporting Ring Input, and External Clock = 3 Parallel Porls, 24 Total Digital
Input/Output Lines  Fully Compatible with All Models of H/Z 88, B9, 90 using Heath/Zenith
CP/M or HDOS = Now Supporting CP/M Version 2.2.04 * Choice of Centronics Line Printer
Support Software for the CP/M or HDOS Operating Systems = Reduced Computer Bus Loading
and Chip Independent Design

Complete with Instaliation Instructions, Documentation, 90 Day Warranty, Two Serial Cables and
a Parallel Cable Internal to the Computer

Price $199.00

110

Second Operating System Driver $25.00
Shipping & Handling $10.00

REAL TIME CLOCK

You will be able to perform time and date stamping for
point of sales software, and bulletin board software or
perform time studies as well as real time data sampling
with our REAL TIME CLOCK. This peripheral card is a
perfect companion to our 2/3rds card for industrial
control and data sampling. STOP WATCH time study and
alarm demonstration software is included for either the
CP/M or HDOS operating systems. You will be able to
view the current date and time on screen continususly
or simply listen 1o an audible beep every fifteen minutes
and the hour chimed or disable the clock entirely at your
option.
Features:
* True |/0 Addressing, Not Memary Mapped e User Selectable Address = Rechargeable Battery
Backup Using Commaonly Available Batteries « Instaliable on the Left or Right Side of the Computer
(Left side operation requires our |/0 expansion module.) = Month, Day, Year, Hours, Minutes,
Seconds, 1/10s, 1/100's and 1/1000°s of Second Accuracy = Interrupt Capability Based on
Tenths of Seconds, Seconds, Minutes, Hour, Day. Week or a Specific Date and Time » Choice of
CP/M or HDOS Operating System Software Driver and Demonstration Programs
Price $105.00 with Batteries $89.00 without Batteries
$ 25.00 Software for Second Operating System
Shipping & Handling $5.00

HDOS is a reg. trademark of the Heath Co
PRICES ARE LESS SHIPPING AND TAX IF RESIDENT OF CALIFORNIA

MAIL ORDER: 12011 ACLARE ST., CERRITOS, CA 90701 (213) 924-6741

TECHNICAL INFO/HELP: 8575 KNOTT AVE., SUITE D, BUENA PARK, CA 90620 (714) 952-3930
TERMS AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE — VISA AND MASTER CARD GLADLY ACCEPTED

CP/M is a reg. trademark of Digital Research

NITN

data systems
SERVICE CENTER
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A>DEBUG ZPC3.COM
-E1A04
1234:1A04
-W
Writing 3400 bytes
)

A>

(use 176A for ZPCl, 191F for ZPC2)
D2.D@

If you would like to patch the source code, the error isin the file
PIXEL.ACM. Locate the label READDOT:, and a few lines below
it, locate these lines:

MOV BX,OFFSET MASKTBL ;POINT TO MASK TABLE
XLAT ;GET MASK
NOT DL ;INVERT IT

Change the NOT DL instruction to NOT AL to correct the file.
Note: This patch affects the first thousand or so copies of ZPC
made. If your ZPC .COM files are dated 9-11-85 or later, the
patch has already been made.

DEMO1 Patch

The DEMO1.EXE program provided with ZPC will not run under
systems having less than 768k of RAM, because the program
attempts to read from high memory even though it does not use
it. You can patch DEMO1 with DEBUG as follows: -

A>REN DEMOl.EXE DEMO1.BIN
A>DEBUG DEMO1.BIN

-E5696

1234:5696 BO.@2
=W

Writing 12345 bytes
-

A>REN DEMO1.BIN DEMO1.EXE
ZPC Documentation Corrections

On page 7 of the ZPC documentation, there is an illustration of
the Z-100 keyboard with the keys labeled as they are used when
ZPCisinthe PCmode. Onthe original of thisillustration, some of
the key cap legends are pasted on, and one came off when the
first batch of copies were printed. If your illustration shows a
blank key next to the key labeled PRT SC (the | CHR key on the
actual keyboard), it should be labeled as follows:

{ PAGUP }

i

\ 4
On page 15 of the documentation, under BIOS RAM Locations,
the table should show the printer addresses starting at 8 instead
of 10. An additional entry should be added as shown below:

PAGDN

10 Equipment flag. This flag is set to default Z-15@
values, and the bits in it are defined as follows:
2 1 =-diskette drives are present.

1 1 = B8@8T installed.

3,2 @0 = 64k RAM chips, 11 = 256k chips.

5,4 Initial video mode. Set to 1@ for 80x25
color.

7,6 Number of diskette drives.

8 Unused

11,18,9 Number of RS-232 cards (818 = 2).

12 1 = Game port attached.

13 Unused

15,14 Number of parallel printer ports.

Appendix A of the documentation is in error in stating that com-
piled GW-BASIC programs will run in less than 768k of RAM if
they do not use graphics. They will run, but they must be patched
first. Using DEBUG, search for this string of numbers: 00,B8,
33,DB. When debug finds them, add 1 to the address reported,
and change the value there (B8) to 02.

GW-BASIC Patch
When I wrote the patches for Z-150 GW-BASIC that are included

with ZPC, | neglected to consider that the BEEP command, or
PRINT CHR$(7), might use the interpreter’s sound generating
routines, which will not work under ZPC. Well, they do, and if
you execute either BEEP or PRINT CHR$(7) in GW-BASIC under
ZPC, it will hang up. You can fix GW-BASIC by patching it with
DEBUG, as follows:

A>REN GWBASIC.EXE GWBASIC.BIN
A>DEBUG GWBASIC.BIN

—ATBOA
1234 :TB9A
1234:7B9D
1234:7B9SF
1234 :7BAG
1234 :7BAl
W
Writing 114C@ bytes
-Q

A>

MOV AX,E@7
INT 19
NOP
NOP
(hit return)

This patch is for the release of GW-BASIC version 2 dated 7-15-
85. For the other GW-BASIC version 2 for which a patch was pro-
vided with ZPC, use 7BE6 instead of 7B9A as the address to patch.
For GW-BASIC version 1, use 40BE. %

8 MHz 256K
Update #2

In the July issue of REMark, we published an article on how to
upgrade an older model H/Z-100 main circuit board to run at 8
MHz and use 256K RAM chips. We also published an update to
that article in the September issue. In that issue, we recom-
mended, if you get a “Default controller not ready” message
upon powering up after making all of the modifications, that you
remove the section of the modification under the heading “Wait
State Modification”. Since then, we have learned that 8-inch
drives may not work properly with the computer running at 8
MHz with the wait state modification out.

If your 8-inch drives do not work, and you have done all of the
modifications, except for the wait state modification, go ahead
and install the wait state modification, and then replace U233
with a 74574 (443-900) or a 74AS574 (443-1209).

If you have come across any problems with the modifications
that were not covered in REMark, and have found solutions to
them, let us know at HUG by mail or phone, so that we can pass
your findings on to other HUG members. %

é — oath 2

Users’
Group
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PC Compatibles B

Max Memory Mods

Review Of Two Memory Modifications
For H/Z-100 PC Series Computers

Pat Swayne
HUG Software Engineer

With software getting more memory hungry all the time, and
memory resident utilities “popping up’’ everywhere, the ability
to put the most memory you can in your computer and use all of
itis becoming more important than ever. In thisarticle, | will de-
scribe two modifications that let you accomplish that. These
modifications are the amazing GNS PALs and software from
GraphNet Systems, Inc. for H/Z-150 and H/Z-160 computers,
and the ZPAL-158 by KEA Systems, Ltd. for H/Z-158 com-
puters.

The GNS PALs

The H/Z-150 and H/Z-160 series computers contain a memory
board that has room for 5 banks of memory 1Cs. They were
originally intended to be populated with 64k chips, so that the
total memory on the board was 320k. Various independent man-
ufacturers have provided replacement memory decode PALs
(Programmable Array Logic) that allow 256k chipsto be used in at
least some of the banks, so that the board could hold 640k or
even 704k of memory. Now GraphNet Systems has developed
two new PALs that allow you to put 256k chipsin all 5 banks, fora
total of 1.2 megabytes of memory on the board. One of them,
model GNS64MB, lets you use 640k of the memory as program
memory, and 578k as “hidden” memory, while the other one,
model GNS70MB, lets you use 704k as program memory and 512k
ashidden memory. (Note: Some peripherals may notwork if you
have 704k of program memory.) Only 64k of the total memory in
5256k banks is not used at all by the GNS system. The only thing
thatyoucancurrentlydo withthe hidden memoryisto useitfora
RAM disk (memory disk). However, | have been told that Graph-
Net Systems is working on a way to allow the use of the extra
memory as Lotus/Intel expanded memory. Lotus/Intel expan-
ded memory is a specification for using memory beyond 640k for
certain spreadsheets or other programs.

The GNSPAL “kit" consists of asingle memorydecode PALthatis
used to replace the one on your memory board, a disk contain-
ing RAM disk software, and a single sheet of documentation.
When you install the GNS PAL, you must solder a jumper wire on

the back of the board. This jumper apparently taps a port that
selects the hidden memory (bank switching). After the GNS PAL
and the jumper wire have been installed, along with the 256k
chips, your computer will work as before (except that it will
report640k or 704k of RAM). Neither the MFM-150 ROM nor the
CHKDSK program will “see” the hidden memory.

The RAM disk software provided with the GNS PAL works quite
well, and you can actually make the memory disk larger than the
512k or 578k of hidden memory. You can use up to 767k for your
RAM disk (why not 768k?), which means that a combination of
hidden memory and program memory is used. The RAM disk
software can be made to cause a beep every time the memory
disk is accessed, but that is annoying, and it slows access of the
memory disk down considerably. The beep ““feature” is actually
the default mode of operation, and you must include the word
MUTE in the CONFIG.SYS command line that activates the RAM
disk program, if you do not want beeping.

You can set up the RAM disk software to re-initialize the mem-
ory disk when you boot up (after resetting), to leave the data
intact, or to prompt you to select re-initialization or not. You can
also configure it to provide a 60 character keyboard buffer, if you
find the normal 15 character buffer inadequate.

If you cannot afford to buy 5 banks of 256k memory chips at one
time, you caninstallthe GNS PALand 3 banks, to give you 640k or
704k of program memory. Later, you can get the other two banks
to allow use of the RAM disk software.

The GNS PALs represent the ultimate memory upgrade for the
H/Z-150 and H/Z-160 series computers that does not require an
additional board. The only bad thing about them is that you are
locked into having 640k or 704k of program memory, but you can
probably trade in your PAL for the other option if you change
your mind after buying your kit.

The GNS PALs were developed by GraphNet Systems, Inc., P.O.
Box 337, Reading, PA 19603. They are available directly from
GraphNet, and are also available (at a slight discount, | believe)
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from Graymatter Application Software, 1501 Township Line
Road, Norristown, PA 19401, (215) 279-4460. Graymatter sells the
PAL kits with or without RAM chips at the following prices:

PAL alone $ 49
PAL and 27 chips (3 banks) $129
PAL and 45 chips (5 banks) $179

All kits come with RAM disk software. Be sure to specify
GNS64MB or GNS70MB when you order.

The ZPAL-158

On the CPU/memory card of an H/Z-158 series computer, there
is room for 3 banks of memory ICs. If all three banks are pop-
ulated with 256k chips, you have a total of 768k of memory on the
board, but the computer can use only 640k of it. The ZPAL-158
from KEA Systems allows you to use all 768k of your memory.
Some or all of the extra 128k of memory can be used to expand

your program memory to 704k, to add a memory disk, or
both.

The ZPAL-158 “kit" consists of a single memory decode PAL chip
thatis used toreplace the one on your CPU/memory card; and 16
pages of instructions. The instructions present two methods for
installing ZPAL-158, called the “Physical Jumper Alternative”
and the “Programmable Jumper Alternative”. The simplest
method is the Physical Jumper method, which consists of remov-
ing your old memory decode PAL, plugging in the new one, and
setting some jumpers to configure the way you want to use your
extra memory. You can configure ZPAL-158 in 4 ways, as ex-
plained in the following table:

Configuration Memory Usage

1 704k of program memory and 64k unused.

2 704k of program memory and a 64k block at
DO000-DFFFF.

3 640k of program memory and a 128k block at

CO0009-DFFFF.

4 640k of program memory and a 128k block at
DO000-EFFFF.

The Programmable Jumper Alternative provides the same 4 con-
figurations, but you do not have to change jumpers to change
from one to another. Instead, you write to a port using the built-
in MFM-150 debugging program to select a configuration. To
install ZPAL-158 using the Programmable Jumper method, you
must make some wiring changes (add jumper wires, etc.) to your
CPU/memory card. | did not want to do the extra wiring, so |
selected the Physical Jumper method, and used configuration
4.

After you install ZPAL-158, a little extra work is required to get
your computer working when you turn it on, and in the case of
configurations 1and 2, each time you reset it. The reason for this
isthat the ROM monitor does not recognize the extramemory. If
you select configurations 2, 3, or 4, the computer will not auto-
boot when you turn it on, but instead display a memory parity
error message. If you use configuration 1, you must press Ctrl-
Alt-Ins to prevent your computer from auto-booting when you
first turn it on. With all four configurations, you must initialize
the extra memory somehow before you can use it. This can be
done by entering some commands given in the ZPAL-158 in-
structions with MFM-150, but with configurations 3 and 4, it can
also be done entirely in software, so that all you have to do after

the parity error message appears is to boot your disk or winches-
ter manually. I never liked auto-boot on power up anyhow, so |
don’t mind the way ZPAL-158 changes the system. With con-
figurations 3 or 4, the computer will auto-boot if you press Ctrl-
Alt-Del after you have booted up initially, because the initial-
ization of the extra memory in those configurations only has to
be done at power up.

To make good use of the extra memory enabled by ZPAL-158,
especially in configurations 3 and 4, you need a memory disk
program that can access the new memory at its non-contiguous
location. KEA does not currently supply memory disk software,
but they may in the future. The VDISK program supplied with
MS-DOS version 3 will not work, but the MDISK program sup-
plied with MS-DOS version 2 and also with the Programmer’s
Utility Pack works fine. You can use it as is, if you initialize the
memory manually using MFM-150 when you turn on your com-
puter and include a line in your CONFIG.SYS file like this

DEVICE=MDISK.DVD SIZE=128 START=D@OQ

The above example is for memory configuration 4. If you have
the Programmer’s Utility Pack, you can modify the source code
of MDISK and reassemble it so that it will initialize the extra
memory for you, and also so that you can reset and reboot
withoutdestroying datain the memory disk. These modifications
are presented below. The modification to allow resetting with-
outdestroying datawas devised by John Stetson, and first printed
in CHUG, the newsletter of the Capital Heath Users’ Group in
Fairfax, Virginia. The modifications are presented by permission
from CHUG. They have been modified to work in the ZPAL
memory environment.

The MDISK source file, MDISK.ASM, is on the disk marked
“UTILITIES” if you have the MS-DOS Version 2 Pack, or on the
disk marked “Z-100 BIOS SOURCES DISK #2” if you have the
MS-DOS Version 3 Pack. To modify MDISK.ASM, load it into an
editor and locate this line:

SIZE=num-Kb and START=start-paragraph

Add some comments after the line as follows:

SIZE=num—Kb and START=start-paragraph
§ Modifications for data protection on reset by
] John Stetson, as presented in CHUG, Aug. 1985
ZPAL-158 memory initialization mod by P. Swayne, HUG
Next, locate the following line:

LDS DX ,ES:DWORD PTR CIN_KADDR|BX]

Add a label EXITOK: to the line as follows:
EXITOK: LDS DX,ES:DWORD PTR CIN_KADDR[BX]

Next, locate the following line:

DRIVE DB 7, M":", CC.CR; CC_LF, "

Maodify the line, and add lines following it, to look like this:

DRIVE DB
CRLF DB

l?' H:Fl
CC_CR, CC_LF, "g"

3 Message for user reformat prompt
PROMPT_MSG DB CC_CR, CC_LF
DB "Re-initialize the Memory Disk (Y/N)? §"

The next modification has to be done only if you got MDISK
-ASM from the MS-DOS Version 2 Programmer’s Utility Pack. If
you gotit from the MS-DOS Version 3 Pack, the modification has
already been done. Locate the following line:

MD_SIZE END = OFFSET §
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Change it to look like this:
MD_SIZE_END = OFFSET § - OFFSET MD_SIZE

The remaining modification is for all versions of MDISK.ASM.
For this modification, locate the following two lines:

INT 21H

JMP MD_INIT4 ; Finish init. overwrite tra

Insert lines between them, so that you have this:
INT 21H

Allow the user to skip disk initialization

MOV DX,0FFSET PROMPT_MSG
MoV AH,DOSF_OUTSTR
INT 21H ; PROMPT FOR RE-FORMAT
MOV AH ,DOSF_CONIN
INT 21H ; GET REPLY
PUSH AX ; SAVE IT
MOV DX ,0FFSET CRLF
MOV AH,DOSF_OUTSTR
INT 21H ; PRINT CRLF
POP AX ; GET REPLY
AND AL ,5FH ; CAPITALIZE
CMP AL, YY! ; YES?
JZ REINIT ; IF SO, RE-INITIALIZE
JMP EXITOK ; ELSE, SKIP
REINIT:
Clear ZPAL'S extra memory (configuration 4) [PWS]
PUSH ES
CLD
MOV AX ,0DOGOH ; FIRST EXTRA BANK
Mov ES,AX
MOV CX,8000H
XOR AX , AX
REP STOSW ; CLEAR FIRST EXTRA BANK
MOV AX , OEQQOH ; SECOND EXTRA BANK
MoV ES, AX
MOV CX,8000H
XOR AX , AX
REP STOSW ; CLEAR SECOND EXTRA BANK
POP ES
JMP MD_INIT4 ; Finish init. overwrite tra

After you have made the modifications to MDISK.ASM, copy it
and the following files to the same disk: PARMS.ASM, MACLIB
.ASM, DEFASCII.ASM, DEFMS.ASM, and DEFDEV.ASM. These
files are available on the disk marked ““Z-100 BIOS SOURCES" if
you have the MS-DOS 2 Pack, or the disk marked “Z-100 BIOS
SOURCESDISK #2" if you have the MS-DOS 3 Pack. Bootupona
system disk containing MASM, LINK, and EXE2BIN, and enter
these commands to assemble your new MDISK:

MASM B:MDISK,B:MDISK;
LINK B:MDISK,B:MDISK;
ERASE B:MDISK.OBJ
EXE2BIN B:MDISK B:MDISK.DVD

(ignore error message)

The above example assumes that MDISK.ASM and the support-
ing files are on drive B:. An error message may be generated by
LINK, butignore it. When the assembly is finished, copy the new
MDISK.DVD to your system disk, set up your CONFIG.SYS, and
reset and reboot. Your memory disk should now be operational.
Youshould be able to boot right after turning your computer on,
without clearing the extra ZPAL memory first. Each time you
boot, you will be prompted ““Re-Initialize the Memory Disk
(Y/N)?”. You must answer Y the first time you boot after turning
onthe power, butevery time you boot after areset, you may type
N or just hit RETURN, and the data in your memory disk will be
left intact.

When the H/Z-158 series was first introduced, some people
were disapointed that it was not as versatile in its memory expan-
sion capabilities as the H/Z-150 series (using the original mem-
ory boards). | guessthatisstill true, but at least with the ZPAL-158
you can use all of the memory that you can put on the board. To
make the ZPAL-158 more “‘user friendly”, perhaps KEA should
look into modifying the monitor ROM so that it recognizes and
clears the extra memory.

The ZPAL-158 kit is available for $36 (US) from KEA Systems, Ltd.,
#412-2150 West Broadway, Vancouver, B.C,, Canada V6K 419,
(604) 732-7411. There is also a ZPAL-148 for H/Z-148 computers.
Quantity discounts are available. %

H-89 & H-150/160 SPEED DOUBLER

Stop Waiting! Increase your computer's speed NOW!
Easily installed. NO trace cuts or permanent mods.

H-89 Software select 2 or 4 MHz. Supports all
H-89 CP/M and HDOS. 4 MHz Z80 included. Assembled and
Tested $34.95, Kit $24.95, Bare board $20
H-150/160 Runs at 6.67 or 4.77 MHz.
crystal for easy speed increases.
included FREE.

Socketed
Hardware reset
Assembled and Tested $34.95

Micronics Technology (904) 897-4257
449 Barbados Way, Niceville, FL 32578
VISA, MC, checks accepted. $2 shipping.

| Ask about Perfect Printer and Paycheck!

DIGITIZERS

SPECIALLIMITED OFFER
o

\

SUMMAGRAPHICS S
Bit Pad One with Stylus

$349.00

GENERIC CADD
Software

g with Dot Plotter
SUMMASKETCH VLETER $119.95
Tablets Antiglare Filters .
Glass $118.95
6x9 W/Sty-1 839500 Plactic 85006
6x9 W/Csr-4  $42500
12x12 W/Sty-1  $52500 MORROW COMPUTER
12x12 W/Csr-4  $550.00 Like New
18x12 W/Sty-1  $975.00 Pivot similarto ZF-171  $995
18x12 W/Csr-4 $1,000.00
Accessories -
Sty-1 1BtnStylus  $45.00 As Is, You Fix!
Csr-4 4 Btn Cursor $75.00 W/ChipsLess Chips
GOULD PLOTTERS Z100 Video Processor $75.00 $50.00
§120 Series7 Pin  $975.00 Z100 CPU Mother Board $100.00 $50.00
6300 Series 10 Pin $1 675‘00 Z100 Floppy Controller $75.00 $50.00
anes RS Z150 CPU $69.95
PRIMAGE PRINTER Z150 Video $69.95
90 cps w/Tractor $1299 Z150 Memory $7995
90 cps w/Pagemate | $1499 Z150 Controller $60.95
Z158 CPU $79.95
KALLTRONICS PO Box 1157, Agoura Hills, CA 91301

818-707-2921

We Accept VISA MC, MO, COD, Check
Calif. Res. add 6.5% Tax Please add $3.00 with order for Shipping and Handling
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Speeding Up
The Z-100

Adirect comparison of the H/Z-100 (and other computers that use
the 8088} against 4 MHz Z-80 and 8080 computers often reveal
slower operation than one might expect. For instance, the IBM PC is
a very slow computer, particularly when compared to a machine,
such as the H/Z-89, running at 4 MHz.

One of the reasons behind this is the fact that the IBM, along with the
Heath and Zenith counterparts and the H/Z-100 manage a greater
amount of memory than the H/Z-89. What does that have to do with
the cost of tea in China, you ask? Simply this, the 8088 is still an 8-bit
device, as far as the outside world is concerned. It still talks with the
rest of the system over 8-bit data channels and when it wants to
execute a 16-bit command, it has to go out to memory twice as often
as a true 16-bit processor, such as the LSI-11 in the older H-11 and
DEC PDP-11 series. Furthermore, it is designed to work with 64-
kilobyte blocks of memory, called segments, and not the entire 1
megabyte that it is capable of addressing. Again, the reason is the
same: its 8-bit data lines. To obtain the bits necessary to directly
address a 1 megabyte memory block, it would have to have at least
12 bits of information available to it at one time.

So why did Heath/Zenith Data Systems choose the 8088 over the
8086 for the H/Z-1002 | am going to offer some conjecture here,
because | wasn’t around when that decision was made. However, |
suspect that the major factor was the choice of making the H/Z-100
compatible with the CP/M-80 world. And, the only two processors
that really work efficiently together are the 8085 and the 8088. In
fact, from all outward appearances, they look as though they were
made for each other.

So what does this preliminary garbage have to do with a speed-up kit
for the H/Z-100? A lot -- because the 8085 and 8088 share many
common functions and the “faster’” 8088 performs many functions
for the 8085 under CP/M-85. The 8085 has its own clock that runs at
5 MHz; it won't handle faster speeds. Any speed-up conversion will
only affect the 8088's operation. Fortunately, the 8088 handles | /O
for the system and anything that has to be sent to the screen (in the
upper 1/4 megabyte of the system) must be addressed through the
8088. Even though the 8085 executes 8080 code for CP/M-85, it is
the 8088 that handles the video |/O.

Now, what about the IEEE 969 Std-1983 standard to which this
computer is built? One of standard’s specifications is that no signal
on the bus be running faster than 6 MHz. Any modification that
increases the 8088’s clock to faster than 6 MHz will mean that your
computer no longer meets that standard. And that means that some
5-100 boards may not run at the faster speed. To put it another way,
the standard for S-100 systems is being violated, and so if you do run

Tom Huber and John Rogers

afaster clock, you run the chance of not having accessories operate
properly. Speed-sensitive devices, such as additional memory, are
the most likely to have problems at higher speeds.

John Rogers and | tried the CDR Systems, Inc., ZS100 speed-up
modification in several different computers; here are our findings.

First, installation is a snap, or almost so. You don’t have to touch a
soldering iron to any part of your computer. So if anything goes
wrong after you have installed the kit, it can be easily removed, and
the unit returned for service to an authorized dealer. However, don't
expect the dealer (or Heathkit store) to work on the unit with the
speed-up kit installed. Nor, for that matter, expect warranty service
to take care of any slow parts. That is your responsibility.

Installation involves removing the IC at U236 on the main board.
That location is under the video board, so disassembly will have to
include the video board (you have to remove the drives before you
can access it). Once the video board is out of the way, it is easy to
remove the IC -- justinsert a small, flat-bladed screwdriver underone
end of the IC and work it up (carefully) and out of the socket. The
speed-up board plugs in the empty socket and the IC into the board.
The next thing to do is mount a switch to the back panel in one of
many empty RS-232 slots. | picked 10, although J5 is equally as good
a choice. The switch can be easily reached from the front of the
computer around the right side. There was enough wire provided in
one of the kits to reach any of the empty DB-25 holes, but not the
other. If the longer wire is standard, the choice of mounting locations
is yours (though | doubt that you would select any hole other than J5
or)10). After that is done, you are ready to reassemble your computer
and try out the modification.

First things first. The switch is provided so you may select the normal
operating speed of the H/Z-100 or the faster 7.5 MHz. Therefore, the
first test we tried was the normal speed to make sure we didn’t create
any problems when we installed the board. Everything worked fine.
The computer ran without any problems.

Ok, so next we turned off the computer and moved the switch to the
“F"” position for “fast,”” and without further todo, turned on the
computer. One beep -- nothing else. Hummm... What could be
wrong? The instruction booklet, which | haven’t mentioned so far, is
unusually thorough in that it provides a logical sequence of parts to
check for being slow. The first part? The 8088, naturally. Oh well,
The current going price for the 8088 isn't too bad, but you don't
know if that will get you a fast part. Even then, checking magazines
such as Radio Electronics reveals that the price for the faster partisn’t
too much more than the standard speed version. Yeah, | know,
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double the price is a lot more, but when you are talking less than
$25.00 as compared against the cost of a complete H/Z-100 even as
a kit, the cost is still reasonable.

A note here, though. If you have ready access to one or more 8088s,
try several. The 7.5 MHz speed was chosen over the slightly faster 8
MHz because many 5 MHz 8088s will run very well at 7.5 MHz, but
not at 8 MHz. | am told by CDR that the majority of 8088s will
operate at 7.5 MHz. My unit was one of the very first kits, which
means that it is close to two years old. Unfortunately, all the comput-
ers we tried with the modification fell into this same category. All of
them exhibited the same problem, a slow 8088. Substituting a more
recent 8088 resolved the problem. No, we did not try the faster-rated
8088s for the simple reason that we wanted to see if what the vendors
were telling us was true -- at this point, we believe that their claim is
as they state it: the majority of the 8088s will run at 7.5 MHz.
However, be prepared to replace yours if you buy this kit.

On one other computer, we ran into several disk problems. The FDC
exhibited problems while trying to format disks. It would not do a
successful disk format and verify (FORMAT B:/V). We checked the
drive and it was fine. The problem was in a slightly slow Floppy Disk
Controller. Again, my home unit exhibited no problems beyond the
8088.

Next, we ran into an unusual problem with a Winchester system.
This appears to be uniquely isolated to a flakey part that only shows
up after the computer has been on and running for a half-hour. At the
slower clock speed, everything was fine, but at 7.5 MHz, the prob-
lem appeared. Talk about one that will be very difficult to fix! It
turned out to be the “‘scratch” RAM on the controller.

I mentioned problems associated with the IEEE Std 969-1983 for the
5-100 interface. The problem really showed up in the Z-205 card. At
first, no matter what we did, we could not use the Z-205 card in the
fast mode. In his research of this problem, John found that the
engineers tested the Z-205 card during development to 10 MHz,
well beyond the 7.5 MHz under which we were trying to get it to run.
So, armed with that information, we tried faster RAM chips (120 ns)
and afaster delay line (125 ns). Unfortunately, we were unable to test
this theory out immediately as our only Z-205 card went up to the
illustrating department in a CAD application. After several months,
we “borrowed’” another Z-205 card from another department (they
are extremely hard to obtain through normal channels), and tested
the card once again. It still didn’t work, even with the appropriate

memory parts and delay lines (very difficult to obtain). Going back to
the engineer of the ariginal project revealed several other important
factors. It seems that with some of the product Z-205s, some of the
TTL chips may be atthe “’slow”” end of their specified speed. If this is
the case, that Z-205 card may or may not work at the faster speed.
Placement in the card cage will affect the card, so before you start
wholesale replacement of parts, move the card to the first slot (as
viewed from the front of the computer) in the card cage.

These “slow” TTL chips slow down the access timing of the memory
chips themselves, resulting in the wrong “window’” for read /write
operations. In order to resolve this problem without resorting to
replacement of ICs, you would normally implement one or more
wait states on the Z-205. But here again, the TTL ICs in the wait-state
circuitmay be too slow in asserting the RDY signal on the 5-100 bus.

To properly resolve the problem, you need to replace the slower ICs
with faster ones so that the access times are no longer too long and
then, if needed, replace the appropriate parts in the wait-state circuit.
Here are the parts to replace:

U2, U3, U44, and U45: replace the 7415244 with 74AL5244 (443-
1096); U11: replace the 741504 with 74F04 (443-1137); and U14:
replace the 741574 with 74ALS74 (443-1153).

For the wait-state circuit, replace U24, the 7415175 with 745175
(443-983).

John tells me that this should correct the problem with the Z-205. In
some cases, you may be able to correct a problem by replacing only
some of the chips, but he does not recommend this since the compu-
ter would then be operating in a marginal state and a low-voltage
condition could easily cause the system to fail.

| tried out the modification with Software Wizardry’s P-SST card and
had no problems other than those one would expect with a faster
clock -- mostly associated with software operating faster than origi-
nally intended. For instance, music played as a foreground task (and

controlled by the system clock) ran much too quickly (tempo) though
the notes were correct.

Therefore, we suspect that any problems will be limited to only those
systems with slightly slow parts and expansion memory cards that
rely heavily on exact system timing and are sensitive to propagation
delays. (Does anyone remember the problems with the original
Radio Shack Model | Expansion Interface?)

EMULATE

A program which allows the H89 to read/write to the following format
disk formats.

Osborne 1 SSSD Motrow MD2  SSDD  Cromemco  SSDD
Osborne 1 $50D  Morrow MD3  DSDD  Cromemco  DSDD
Xerox 820 S§8D  Epson OX-10 DSDD  CDR40TK DSXD
Xerox 820 SSDD.  Televideo 802 DSDD  CDRBOTK  DSXD
DECVT180  SSDD  Actrix SSDD NEC 8001 SSDD
Ampro SSDD  TRSBO/Omikron SSSD  Eagle Il S$S0D
DEC Rainbow SSDD  TRSB0-4 CP/M SSDD 7100 40TK DSDD

A universal format program will be supplied as a free update. The
H37 version requires 64K of RAM and the use of a modified version
of CP/M 2.2.03 or .04 BIOS which is included with the program.
Allows the use of virtual drives and reading of 40 track disks in an 80
track drive.

Must include your CP/M s/n when ordering

For H37 with Heath CP/M ..... e $59
Limited Version For
CDR controller .........ccovvvvnnnnn. $39

Automatic Repeat

Simple plug-in installation of the
REP2 gives your HBI/H19 key-
board the same auto-repeat
function you get with a Z100
Provision for a defeat switch.

A Must For Word Processing!

Kt o soradbvim.s 2 $32
Assembled

Real Time Clock

Install the TIM2 in a left expansion
slot of your H89 to have date and
time keeping with battery backup.
Requires soldering 4 wires to the
CPU board.

CDR Controllers At Discount!

For H89 FDC880H
For H8 FDCHB8

K soomimss o sy 355
Assembled .......... 365
Software on Disk ... .. $10
(Specity Format)
.................... $345

......... Call For Quote
The Software Toolworks® -

We Sell It At Discount!

Other Commercial Software at Discount - Call/ Let Us Quote!

Downloading Service for many CP/M Formats - Only $5/Disk + $5/Order
Customer Supplies Formated Destination Disks

WE PAY POSTAGE!

..... CA Residents Add 6% tax.

Call or Write For Catalog.
ANALYTICAL PRODUCTS 714/929-6919

40793 Gibbel Road

Hemet, CA 92343




