
The Kaypro Column 
By David Thompson 

It's interesting to compare the original 
Kaypro II and 4 with the new 84 ver­
sions. Of course, the new boards run 
faster (4 MHz vrs 2.5 MHz) and they are 
fancier (graphics and all). But the new 
boards have a problem. 

You see, the new 84 boards have no 
buffers on the address and data lines, at 
least not until you get to the SASI (win­
chester) interface. There 11 inputs hang­
ing directly on each data line on the orig­
inal Kaypro 10 and 13 inputs on each line 
on the new 84 boards with the modem. 
The Z80 was not meant to drive that 
many inputs. 

A little history on this subject: The 
original 8080 was designed to drive half 
of one TTL gate so manufacturers made 
special low drain buffers to hang directly 
on the outputs of the 8080. The newer 
8080A (they sold for about $300 each 
when first. released) could drive two or 
three standard TTL gates directly! 

You can still spot those circuit design­
ers who have been working with sys­
tems for a while. Without fail, they'll on­
ly connect one or two devices directly to 
the processor's data and address pins 
(and one of the devices will be a buffer). 
Everything else will be tied to the buf­
fered address and data lines. Most buff­
ers can drive a dozen LS inputs and a 
Mac Truck without breathing hard. 

When a Z80 output has to drive too 
many devices, the signal rise time gets 
kinda long. When driving one or two de­
vices, a Z80 will pull up the address line 
in 5 or 10ns (nano-seconds, which 
stands for billionths of a second). On the 
new 84 systems, the rise time is running 
between 30 and 40 ns. Most designers 
get nervous at 20 ns. 

Kaypro technical support has been 
getting numerous calls about new sys­
tems going to lunch while auto-dialing 
or something like that. Their standard 
answer is that the customer should re­
place the Z80A with a Z80H (a version of 
the Z80 capable of running 8 MHz). Pre­
sumably the Z80H has stronger output 
drivers that can zip those lines up and 
down at great speeds, but the H chips 
are not cheap, nor are they available just 
anywhere. I called some of the outfits 
that advertise parts in the back of Byte 
and none of them had Z80Hs. (Plus, 
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wholesalers in this area want over $30 
each for them.) 

However, when one of MicroSphere's 
systems flaked we found that it became 
very solid when we replaced the Z80A 
with a Z80B (rise time improved by 10 ns. 
But be forwarned that a Z80B is sup­
posed to be identical to a Z80A except 
that when it was tested at the factory it 
ran a little faster. Z80Bs are available just 
about anywhere for $10 to $18. (You can 
even purchase them from Micro C for 
$12.00, postpaid.) 

Aligning a Fickle Drive 
Tandon drives have a reputation for 

being difficult to align. Sometimes the 
problem is that the drive is twisted out of 
alignment as it is bolted back into the 
cabinet but that is not the only cause of 
alignment headaches. 

The stepper motor drives the read/ 
write head via a pulley and a metal band 
(called a taut band). The taut band seems 
to work very well, but the pulley some­
times gets loose. If the pulley is loose, 
you may be able to align the drive down 
to a gnat's earlobe only to find that a 
short time later, it's out again. You may 
also find that you can't align the drive 
using the concentric screw on the rear of 
the drive (the pulley has slipped too far). 

The pulley is held in place by a hose 
clamp (Dana's words) that's clamped by 
a small Allen screw. Tighten down the 
screw and then see if you can still align 
the drive using the concentric on the 
rear. (You'll have to remove the drive's 
circuit board to expose the clamp.) If the 
concentric won't adjust far enough, 
you'll have to loosen the clamp and then 
move the pulley slightly with respect to 
the stepper shaft. Then tighten down the 
clamp and try again. 

Kaypro 10 and 84 drive problems 
The system latch on the Kaypro 10 is 

tied directly to the drive interface which 
means that the drive select and side se­
lect lines are unbuffered (where have we 
heard this before). Well, the system latch 
is a 74LS244 and when it tries to pull 
down.a line tied high with a 150 ohm ter­
minating resistor, it has trouble. Too 
much trouble. 

If your 10 or 84 system is having trou-

ble reading, writing, or formatting disks, 
you should replace the 150 ohm termi­
nating pack with something greater than 
400 ohms. This little fix sure cleaned up 
the floppy problems on our old 10. 

Kaypro 10 Schematic & Theory of Op 
We've finally done it! The 24" by 36" 

single-sheet schematic (plus theory of 
operation) package for the current Kay­
pro 10 is finally ready! Eric Roby spent 
months working on the schematic, block 
diagrams, and theory of operation. 

In the process, he came up with a 
package that rivals the very popular one 
that Dana did for the Kaypro II. 

The theory of operation includes thor­
ough coverage of the serial and parallel 
ports as well as the video section. Eric 
even included listings (in assembly lan­
guage as well as a little Pascal) for those 
of you who want to write your own port 
or screen-graphics programs. And, like 
the original Kaypro II package, the theo­
ry of operation and the block diagrams 
are keyed to the schematic so you can 
follow a signal component by compo­
nent. 

This is the detailed information on the 
main processor board that Kaypro didn't 
put in its "service" manual for only 
$20.001 

Also, 84 Schematic Package 
Because of popular. demand (reader 

insistence) we're also scrambling to fin­
ish the new schematic package for the 84 
processor boards (should be ready by 
mid August). This package will include 
everything in the Kaypro 10 package but 
it will cover the new 11-84, 4-84, and 10-
84 systems (you know, the lIs with the 
half-wide drives and the 4s and lOs with 
the built-in modems). Again, only 
$20.00 buys the package. 

Morrow 
Most of you probably remember the 

comments I made about the new Mor­
row MOll. You know, they use the Z80 
to increment the address lines while they 
use little TTL les to transfer data be­
tween the drive (either hard or floppy) 
and memory. 

(continued next column) 
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SPEED UP YOUR KAYPRO 
BY A FACTOR OF 10 

Electronic RAM disk for the Kaypro - Expandable to 1 MB 
Think of the possibilities for time savings! 
Blow the hard disk off the map in cost! 

This RAM disk (designed by Tony Ozrelic) is. perfect for many users 
where time is of the essence: 

SWAP FILES COMPILES DISK ACCESS 

* 256K, 512K or 1mb memory 
space 

* External cabinet supplied * Separate +5 volt power input; 
+5 volt connector for Kaypro 
supplied 

* Dual Centronics connectors 
c.... -one to Kaypro, one to 

~~. printer ... ,~ * 32 sockets accept either 64K, 
* Separate microprocessor * Only 1 K of Kaypro memory 

needed for operation ~v 128K or 256K DRAM 
L~~ * Printer Buffer included , * Compatible with 5mhz Socketed/without RAM $199.00 

Kaypro 
Call for our RAM prices-we will stuff and test. 

Color Graphics Board for Kaypro 2, 4, 2-84 & 10 $245.00 
Color Graphics Board Software 

TLC LOGO-standard version - $99.95 
deluxe version - $129.95 

Special! Color Board & deluxe version of LOGO - $299.95 
Instant Grapher $30.00 

MICROSPHERE, INC.. P.o. Box 1221, Bend, OR 97709/503-388-1194 
KAYPRO is a registered trademark of the Kaypro Corporation. 

(Kaypro Column continued) 

This gives them a very fast data trans­
fer with very few parts (almost no big 
parts at all) because they don't have a 
floppy controller or a winchester control­
ler in their new MDll. 

The word I'm getting now is that 
MD11s are becoming famous for going to 
lunch before noon. This is reportedly 
due to the very critical timing between 
the TTL parts and the Z80 during data 
transfers. 

Because Morrow is using the circuitry 
to do several tasks (controlling memory, 
controlling the floppy, and controlling 
the winchester) the company is faced 
with a major redesign if it wants to 
change anyone of those tasks. An other­
wise simple change to the winchester 
timing would have significant impact on 
the floppy or RAM timing. 

It's almost like self-modifiable code, 
conceptually interesting but a nightmare 
to debug. 

Morrow Power Supplies 
Also, Morrow hard disk systems have 

been plagued with power supply prob­
lems, and at $400 per supply, users be­
come very nervous people around war-
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ranty expiration time. The MD-11 
belonging to the BAMDUA folks (they 
publish the Morrow Review Magazine) 
has gone through three supplies during 
the warranty period. 

Morrow Company recently changed 
suppliers on the supply in hopes that the 
problems would go away, but the new 
supply (made in Japan) seems to have 
just as many failures, it's just that differ­
ent components are failing. 

Morrow doesn't even appear to have 
parts to fix the supplies. One repair facil­
ity that asked for parts, received instead, 
some defective supplies (of both types) 
from which to scrounge components. 

••• 

A NEW TWIST 

FAT JACK 
READING RACK 

* SEE COPY-SCREEN/KEYBOARD 
AT THE SAME TIME. * EASILY ATIACHED TO 
ANY KA YPRO'M * ·16" WIDE - AND STRONG 
FULLY SUPPORTS - BOOKS 
MAGAZINES. REPORTS 
WITH UNIQUE PAGECLlP'M 

Dealer and group inquiries invited. 

ONLY $17.95 + $1.50 ShIPPIng 
(Continental U.SA) 

Washington Residents Add $1 .45 Sales Tax. 
Cashier Checks & Money Orders Shipped Promptly. 
(Personal Checks Must Clear - 2 Weeks.) 
(Price & Configuration subject to change WIthout notice.) 

The Best Accessory 
You'll Ever Buy For Your 

KayproTM 
ORDER FROM: 
TWIST, INC. 
P.O. Box 1406. Renton. WA 98057 

LINK 
YOUR 
GANG 
TOGETHER 

Control up to 4 AC devices at 
one time with your Kaypro* 

computer. 
• Without tying up either your RS232 or Centronics Port 
• 750011 isolation between computer and controlled 

devices 
• No moving parts 
• Simple plug in installation to your computer 
• Requires no soldering or cutting in your Kaypro· 
• Software examples in Basic and Z80 Assembly 

Language 
• Easy to create your own specialized programs 

INCLUDES: 
• Fully assembled and tested printed circuit board 
• 5)1,," diskette with software examples and documen­

tation 
• plug in adapter and cable for the Kaypro· II and IV 

(Ask about versions for Kaypro· 10 or Kaypro· 4/84) 

ONLY $39.95 (plus 52.00 shipping &.. handUng) 
30 day Money Back Guarantee 

Send chedc, money orders, orlnqulrtesforTHEMASTEIlSWlTot tol 

ZIPPE SYSTEMS 
6520 Selma Ave., Box 528 

Los Angeles, California 90028 
·KAypro Is .. tr .. de ..... rk of 
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