
Kaypro Column 
By David Thompson 

Latest developments on the Kaypro 
front. 

As of the first of October, Kaypro has 
been soldering in all the small ICs. That's 
nice for reliability but it means that you 
definitely need to have some experience 
working with PC boards before you do 
the speed up mod on a new board. Un­
soldering IC pins is not for novices. 

At the same time, Kaypro began ship­
ping the Kaypro 4 ROM (a 2732A) on 
both the Kaypro II and Kaypro 4 so you 
shouldn't need a new monitor ROM to 
go 5 MHz. Also, all it should take to turn 
your Kaypro II into a Kaypro 4 are two 
double sided drives and a copy of some­
one's 4 system disk. Whooppee! (We're 
looking into this very closely.) 

IC Pin Numbers 
Many folks aren't sure which IC pins 

are which, so here goes. If you are look­
ing at top of the IC (legs pointing away 
from you) and the notch end is at 12 
O'Clock, then pin 1 is toward 11 
O'Clock. The pins go in a circle counter­
clockwise from pin 1. So, if it is a 16-pin 
chip, pin 16 will lie toward 1 O'Clock. 

If you are looking at the underside of 
the IC (or at the underside of the PC 
board), then the pins count up clockwise 
starting from the notch. Pin 16 is on the 
opposite side of the notch from pin 1. 

Some ICs also have a tiny circle next to 
pin I, but many don't. All ICs have the 
notch. 

Speed 
We've received a good deal of feed­

back about the 4 and 5 MHz mods on the 
Kaypro II and 4. In fact, some of the feed­
back is from manufacturers of other Kay­
pro add-ons. They have found that 
many of their customers have already 
done our speed-up mods. Most systems 
come up flying and never quit. A few , 
have troubles. Only one person has 
called to say he'd screwed up his board. 

Many people commented on my lack 
of specific directions on the speed up 
mod in issue #12. In my own fumbling 
way, I was trying to make sure that peo­
ple had some knowledge of hardware 
before digging into their own systems. 

The best option if you aren't already 
familiar with ICs (but want speed right 
away) is to locate (or start) a Kaypro user 
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group (your dealer may know if there is 
one in your area) and then propose that 
the group hire an experienced technician 
(or lean on a heavyweight member) to 
make the mods all at once. 

The difference between a fast Kaypro 
and a slow Kaypro is incredible. Those 
who make the change won't go back 
without a fight. It's like ZCPR (disk K9), 
you find something that makes things 
work better and you don't want to go 
back. 

The Monitor ROM 
The Kaypro 4 (and the newest Kaypro 

II) contain a 2732A ROM, which should 
run any speed you wish. However, if 
you have one of the older lIs you'll have 
to replace the monitor ROM. 

The 2716 monitor ROM (U47) supplied 
on the older lIs will not run at 4 or 5 
MHz. Even if you get one that will run 
cold, it will no doubt die as the system 
warms up. As chips get warmer, they get 
slower. 

A 2716-1 (350 ns) will run at 4 or 5 
MHz. You can copy the contents of your 
present ROM into a 2716-1 using a 
standard ROM programmer like a DA­
TA-IO, or you can order our fancy new 
PRO-MONITOR ROM for the Kaypro. 
Besides being able to run fast, PRO­
MONITOR does some other nice things: 
it ignores null characters, gives you six 
retries on a disk read error, gives you a 
non-blinking block cursor (like the big 
fancy terminals) and it gives you faster 
disk access. 

You see, Kaypro had some drive prob­
lems (controller timing) which they ini­
tially tried to correct by adding addition­
al writes and verifies. Rather than just 
getting a 512 byte block of data, using it, 
and then writing the modified data back 
after finishing with all 512 bytes, they 
write each 128 byte "pretend sector" 
back to the disk. Since disk reads and 
writes are slow, the more you do, the 
slower you get. They did a hardware cor­
rection (the timing fix in issue #11) for 
the drives, but they still have the slow 
code in the ROM. 

The Processor 
Another critical part is the Z80 proc­

essor. You need to replace the Z80 with a 
Z80B. The difference between the Z80, 

Z80A, and Z80B is speed. All three can 
come off the same silicon wafer, and 
they aren't separated until the final test­
ing. If the chip will run at least 2.5 MHz, 
it is a Z80, if it will run at least 4 MHz, it is 
a Z80A, and if it will run at least 6 MHz, 
then it is a Z80B. 

If you buy parts from a standard deal­
er, then you can be pretty sure that the 
Z80B you get will run at least 6 MHz. If 
the parts are from an outfit that handles 
surplus then it may not really be a Z80B. 
But, usually the part will be fine. It is saf­
est to use a Z80B when doing speed ups. 

If you have done the modification 
properly, you should have no problem 
booting right up. If you are one of about 
5% of the folks who can't even get the 
thing to run at 4 MHz, then you need to 
read on. 

The Clock 
The final critical part of this mess is the 

system clock. You have modified this cir­
cuit so that the Z80B is receiving 4 or 5 
MHz instead of 2.5 MHz. It sounds sim­
ple, and usually is. 

ICs expect to receive signals that look 
like rectangles with nice square corners. 
The signal is either high (almost 5V) or 
low (ground) and doesn't loiter when 
switching from low to high (rising edge) 
or when switching from high to low (fall­
ing edge); 

Of course it always takes a little time to 
make the change, and the Z80B expects 
to have the signal go from low to high 
(rise time) in 20 ns or less. 

On a few systems, I've seen rise times 
as long as 50 ns. If you connect an oscillo­
scope (with at least a 50 MHz bandwid­
th) to pin 6 on the Z80 (use a XI0 probe) 
you can see what your clock is doing. 

Pull-Up Circuit 
If the rise time is too long (the usual 

problem) then check to see if the 2N3906 
(Ql) pull-up transistor is in place. If you 
have a newer Kaypro, it probably isn't. 

So, purchase a plastic 2N3906 (50 
cents) and a 50 pf (50 cents) ceramic ca­
pacitor (C6) and just solder them into the 
board. The transistor and capacitor are 
located at the pin-40 corner of the Z80B. 
The transistor's center pin (base) goes to 
the pad closest to R26's rear pad. The flat 
side of the transistor points toward the 
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drives. The collector and emitter leads 
drop right into their appropriate holes. 
C6 mounts parallel to R26, on the CRT 
side. 

Finally, 
If the clock is OK and you have the fast 

ROM and Z80B, but it still won't run de­
pendably (even at 4MHz) then I'd seri­
ously consider trying another Z80B and/ 
or ROM. So far, we haven't had any 
problem with the Z80 PIOs. Remember, 
the Kaypro is not the best place to test 
old surplus parts. 

More Drive Info 
After reading issue 13 of Micro C, Bill 

McDonald, chief engineer at Kaypro, 
called with the latest info on drives (and 
other things). 

He mentioned that Kaypro purchases 
its drives from Tandon fully aligned, and 
though they test them before installa­
tion, Kaypro doesn't do any alignment. 
It's Tandon's job to do the complete 
alignment process. 

It also turns out that Kaypro is looking 
for other sources of hard and soft drives. 
They will be purchasing drives from 
three companies (including Tandon) so 
that they can compare the product from 
three makers over a large sample before 
settling on one or two manufacturers. 
(That's the way they selected their moni­
tor and power supply.) 

Meanwhile, I have received a release 
from Microscience stating that they have 
an $8,000,000 order from Kaypro for 
half-wide 5" winchesters. The first of the 
3lb drives were to be shipped September 
26 with the rest of the order to be deliv­
ered over 10 months. Bill McDonald said 
he was quite impressed with Micros­
cience's little drives. I guess he really 
was. 

There is a little interface board mount­
ed on the winchester housing (under the 
PC board). That board can be changed so 
that Kaypro can use the Xebec hard disk 
controller card as well as the Western 
Digital card. Nothing like keeping your 
options open. 

Kaypro 10 
Bill mentioned that the extra "tele­

phone" connector on the back of the 10 is 
for a light pen. The video controller has a 

KAYPRO USERS 
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Enlarge 
Your Image 

Enjoy a larger screen for word 
processing, spread sheet work or 
group demonstrations with a new 
COMPOSITE VIDEO BOARD from 
MICROSPHERE. 

This easy-to-install video board allows 
any standard green, amber or black 
and white monitor to be connected to 
your KA YPRO II or 4. 

In addition, Microsphere sells the Pro 
Character ROM custom designed for your 
Kaypro by MICROCORNUCOPIA. This ROM 
produces beautiful characters on your screen. 

Composite Video Board 
Pro character ROM 
Video Board plus ROM 
(you save $15.(0) 

$59.95 
$29.95 
$74.95 

Dealer Inquiries Invited 
MICROSPHERE P.o. Box 1221 Bend, Oregon 97709 

(503) 388-1194 
Watch for more KAYPRO compatibles from MICROSPHERE 

light pen input so they simply brought it 
out to the back panel. There doesn't ap­
pear to be any software that takes advan­
tage of that facility. Yet. (What a neat 
idea for a super text editor, you'd just 
erase words, or move things around 
with the touch of a pen.) 

He also affirmed my guess that the 
head on the winchester goes back to the 
safety area if the disk isn't accessed for a 
couple of seconds. In fact, any time the 
red "in use" light is not on, the head is in 
the safety area. So, there is no need to 
run the safety program-just wait for 
the access light to go out and you can 
turn off the machine. 

Power Supplies 
The Kaypro lOs have a·75 watt switch­

ing power supply. The lIs and 4s have 
had a smaller one, but since Kaypro is 
purchasing supplies in such quantity, 
the 75 watt units are now as cheap as the 

. littler ones. Now there should be no 
more screen twitching when the drives 
fire up. 

Morrow Goes After the 10 Market 
An old-timer in the micro computer 

business, George Morrow is going after 
the Kaypro 10 market with his Morrow 
MD11. It is a 4 MHz Z80 based system 
with CP/M 3, 128K of RAM, and an 11 
Mbyte winchester. Their products have 

been pretty good but I'm still waiting for 
them to come up with a decent terminal. 

I received a release from them (I don't 
usually read releases for reasons that 
should soon be obvious) discussing their 
new controlled memory access (CMA) 
which improves data access speed. 

It states, "The CMA controller differs 
from conventional controllers in that it 
uses the CPU to control memory access 
during disk operations." 

Gee whiz. It sounds like they are brag­
ging because they don't have a DMA (di­
rect memory access) chip. It may also 
mean that they don't have a winchester 
controller card, which doesn't make 
sense. They also take exclusive credit for 
all the standard features of CP/M 3, so I 
shouldn't expect too much. 

No doubt this same PR person would 
be able to explain to us why it's much 
better to run translated Z80 software on 
an 8088 even though it runs half as fast 
and takes twice as much memory space 
(but that's a different story). 

. Color Graphics 
I have seen some really super full-col­

or sprite graphiCS running on the Kaypro 
II and 4 (you lOs will have to wait). A 
group of engineers got together and 

(continued next page) 
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formed a company called MicroSphere 
Inc. (They did it right here in Bend. Oh 
joy! oh joy!) Don Brittain did most of the 
hardware and software design, and he 
had a prototype running here during the 
SaG. When Bill McDonald saw it, he 
was absolutely delighted. (They are also 
doing a B&W composite video board 
which is advertised in this issue.) 

Please assume that I'm biased about 
this company, both because I've been in­
volved in helping it get started, and be­
cause I'm tickled with the way the color 
board works. Graphics, especially ani­
mated color graphics (have I got a PAC­
MAN for you) are really exciting! 

The color graphics board uses the 9918 
and generates standard composite vid­
eo. It just plugs into one of the PIa sock­
ets, that's it. We plan to put together 
disks of color graphics software for this 
system as folks send us their applica­
tions. 

Anyway, the assembled and tested 
board, complete with a menu driven 
screen editor (select your color, draw the 
shapes and go), a step-by-step course in 
writing your own software from scratch 
(with examples in SBASIC), and applica­
tion programs will be $299.95. 

It should be available in mid Novem­
ber (Murphy willing). 

MicroSphere 
PO Box 1221 
Bend, Oregon 97709 
503-388-1194 
9-5 Pacific Time 

8" Drives For The Kaypro 
"This is an interesting case of "now you 

see them, now you don't." I have just 
been notified by a disappointed sub­
scriber that the Auburn Computer Cen­
ter, in Auburn CA, wouldn't take his or­
der for their 8" drive interface for the 
Kaypro. It appears that there are a lot of 
older Kaypros that don't match the one 
they used as a model. So, they have gone 
back to the drawing board. (I mentioned 
them in the issue #12 Kaypro column.) 

••• 
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BIG BOARD 

COLOR GRAPHICS 
$2995Bare Board 

TMS 9918A Based Graphics System 
256H-192V * 16 Colors 

*32 Simultaneous Fast Moving Sprites * Composite Video Output * Highest Quality PC Construction * Software Included 
Requires 1 trace cut and 1 jumper (see adding 6K of Ram MicroC#7) 
Plugs Into U70 (U70 Still Available for Prom with Jumper) 

TMS9918A $3495 
Graphics Chip 

Check * Money Order * COD 

GR.APHTECH 
P.o. Box 1185, McPherson, KS 67460 - (316) 241-6330 

Call for Availability & Price of Parts Kit 
Kansas Residents Add 4% Tax/Include $3 For Postage & Handling 

Allow Four to Six Weeks for Delivery 

BIG BOARD I DUAL DRIVE ENCLOSURE 
Because of the unprecedented popularity of the original Big Board, we felt there 
would be a good market for an attractive yet low cost custom enclosure. 
We have had designed THE perfect enclosure for your Big Board and two eight inch 
drives. 

FEATURES: 

* Custom Designed for the original Big Board 
* Heavy Duty all aluminum construction. 
* Mounts Two SABOO/B01R or equlv. drives (Vertically). 
* Has extra space for Switching or Linear Power Supplies. 
* Attractive painted cream finish with natural aluminum pre-punched back­
plate. 
* Pre-punched cut outs for cooling fan, 3 DB25 conn., video conn, keyboard 
"conn., on off switch, A C power filter/plug, fuse, reset switch, and cooling slots. 
* Built In stand ofts for mounting Big Board. 
* Can also be used for a dual drive enclosure for other systems besides the Big 
Board. 
* 20 x 12 x 10.25 Inches In size. CanadIan Orders add $8 shIppIng 

SUPER LOW PRICE: $79.95 (add $4 UPS) Buy 2 or more at $75 ea. 
(Units shipped unassembled) 

Limited Oty. of mating PAMOTOR 85000 muffin fans avail. at $12. 
Limited Oty. of COEAPF600CEE 6 amp AC 3 wire receptical and 
line filter that fits our enclosure are avail. at $3.50 each. 
Limited Oty. of 50 conductor dual disk drive ribbon cable and 
connector assemblies for your Big Board. These feature GOLD 
Winchester Electronics connectors! $15 each. 
Add extra $1 UPS on above 3 items. We accept VISA, MC, money 
orders, or cash. Personal checks OK but cause an extra 2 week 
delay for clearing. Texas residents add 5% sales tax. We ship to USA 
and Canada only. $15 min. order. No phone orders yet 

ODD BALL ELECTRONICS 
P.O. BOX 879 

DUNCANVILLE, TEXAS 75116 
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