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CP/M Plus 
This month we start coverage of the new, greatly enhanced version of CP/M 
from ~o points of view. First is an article by David Hardy and Kenneth 
Jackson, giving an overview of the features al.1d the differences ffOJ?1 version 
2.2. We also present tllie fIrst of Bruce Ratoffs two-part series on tnt! imple­ 
fllI6ntation of CP/M Plus for a banked-memory system. 

Iriple-Density Floppy Disk Storage 
Bob Weidemann shows that small sector size results in a large overhead of 
storage space inaccessible to the user. Me presents a scheme fOF choosing a 
sector ~ize thai increases disk capacity from 480K (standard double-density) to 
660K or more. 

Microcomputer Troubleshooting 
Ron Derynck discusses both external and internal sources of trouble, and 
methods {If neutralizing these gremlins. He also presents systematic methods of 
isolating malfunctions to a particular part of the system and quick ways of 
correcting them. 

Slcite-of-the-Art Hardware 
The new ElectFical1y Erasable PROMs can be reprogramaied byte by byte 
under software control. Randy Reitz gives us a design for a wire-wrapped 
EEPROM board-the first such design to appea'F in any magazine. 
David Hardy reviews four of the most modern S-lOO SBCs in depth. Each of 

these boards can be used as either a master OF a slave in single or multiuser 
systems and contains a CPU, timei'lcounters, MK of memory, a disk controller, 
and I/O ports. 

Bill Maehrone reviews the Morrow 'Designs Micro Decision=a fast, compact, 
dual-dri:ve CP/M system in th.e under-$2200 price range. 

Ian Dal,'Wil'l reviews a versatile PROM programmer-the Promblaster; from 
"""",,,,<,,,,,*,;,,,,",'OA,,,,,DS, which handles many different chi~ tYl?<:s. 
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Lehigh Valley Logic 

DATA SECURITY 
PLUG·IN PERIPHERAL FOR 
IEEE·696/S·100 
COMPUTERS 

MODELS: IIX-100A IIX-100B 

APPLICATIONS: 
o Telephone line security, 
o Payroll security 
o Sensitive information protection, 
o Security for data stored in diskettes, hard 

disks, tapes, and I.C, memories, 

USED BY: 
o Accountants, 
o Attorneys, 
o Banks, 
o Businesses, 
o Consultants, 
o Doctors, 
o Educators, 
o Industry, 
o Law enforcement agencies, 
o State and local governments, 
o Stock brokers, 
FEATURES: 
o A high degree of security at an affordable 

price, 
o Implements the National Bureau of Stan- 

dards Data Encryption Standard (DES,), 
o High speed data ciphering processor, 
o IIX-100A: 1.3 megabytes per second, 
o IIX-100B 1. 7 megabytes per second 
o Encryption and decryption of data, 
o 3 ciphering modes, 
DOver 72 quadrillon 56 bit keys possible, 
o MIL-STD-883, Class B High reliability I,C,'s, 
o Plug selectable I/O port addresses and 

interrupts, 
o Gold plated fingers, card ejectors, and 

solder mask, 
o Assembled and tested, 
o 1 year limited factory warranty, 

Lehigh Valley Logic, Inc, 
2503 North Court 
P,O, Box 3216 
Bethlehem, Pennsylvania 18017 
U,SA 
(215) 865-1222 
CIRCLE 36 ON READER SERVICE CARD 
COPYRIGHT e 1982 LEHIGH VALLEY LOGIC, INC. 



Now our $29.95 complete Pascal for CP/M is an even better bargain ... 
WHAT THEY SAID ABOUT 
JRT PASCAL 2.0: 

CREATIVE COMPUTING, Nov. '82 " ... While 
'there is no such thing as a free lunch,' 
JRT Pascal at $29.95 (which includes 
postage) certainly allows the user to 
experience champagne and caviar 
at cafeteria prices"." 

INTERFACE AGE, Oct. '82 "".JRT Pascal is 
following the example set by Software 
Toolworks (Sherman Oaks, CAY of 
offering quality software at extremely 
low price ... " 

INFOWORLD, Aug. 16, '82 The magazine's 
'Software Report Card' rated JRT's 

documentation 'good' and performance, 
ease of use and error handling 
'excellent' - the highest rating. 
AND NOW: JRT PASCAL 3.0- 
with all the features that earned 2.0 so 

much praise-PLUS the many new features 
shown here. The price?-still just $29.95! 
This astonishing price includes the complete 
JRT Pascal system on diskettes and the 
new expanded user manual. Not a subset, 
it's a complete Pascal for CP/M.' 

Faster and more reliable than ever, 
for beginner or expert, engineer or busi­ 
nessman, JRT Pascal 3.0 provides a set 
of features unequaled by any other Pascal ... 
or any other language. 

OUR NO-RISK OFFER: 
When you receive JRT Pascal 3.0, look 

it over, check it out, compare it with similar 
systems costing ten times as much. If you're 
not completely satisfied, return it-with the 
sealed diskettes unopened-within 30 days, 
and your money will be refunded in full. 
That's right: satisfaction guaranteed or your 
money back! 

A JRT bonus: if you want to copy the 
diskettes or manual-so long as it's not for 
resale-that's o.k. with us. Pass it on to your 
friends. But don't delay. Send the coupon or 
phone today and start enjoying the Pascal 
advantage; at $29.95, there's no reason 
to wait! 

Separate compilation 
of auto-loading 
external procedures 

Extended CASE statement 

Fast one-step compiler; 
no link needed 

Efficient compiler needs 
only 85K diskette space 

NEW Full support 
for indexed files 

NEW CRT screen 
formatting and 
full cursor control 

NEW Facilities for 
formatting printed 
reports 

Graphing 
procedures 

Statistic procedures 

14 digit BCD 
FLOATING POINT 
arithmetic 

True dynamic 
storage 

Advanced 
assembly interface 

NEW 
File variables 
and GET/PUT 

NEW 
Dynamic arrays 

Random files 
to 8 megabytes 
with variable 
length records 

64K dynamic strings 

Activity analyzer 
prints program use 
histogram 

No limits on procedure 
size, nesting or recursion 

More than 200 
verbal error messages 

Maximum program size: 
more than 200,000 lines 

RT/r-nD\l..30 
• 

NEW 175-page user manual 
with protective 3-ring binder 
and 5-1/4" or 8" diskettes 
NEW SEARCH procedure 
for fast table look-up 

: ~nd JRT SYSTEMS 
• 550 Irving Street/E1 
: San Francisco, CA 94122 
: Here's my $29.95; please send me JRT Pascal. I understand that if I'm 
• not completely satisfied, I can return it within 30 days-with the sealed 
: diskettes unopened-for a full refund. (Allow 2-3 weeks for shipping.) 
• I need the 5-1/4" diskettes for 0 Apple CP/M; 0 Heath, Hard Sector; 
• 0 Heath, Soft Sector; 0 Northstar; 0 Osborne; 0 Superbrain; 
: 0 Televideo; 0 Xerox 820. I need 0 8" SSD diskettes. 

or 
phone 415/566-5100 

Name _ 

Address _ 

City State __ Zip _ 

o Check 0 C.O.D. 0 MasterCard o VISA 
(CA residents add sales tax. Add $6 for shipping outside North America.) 

Card # Exp. _ 

Signature _ 
'CP/M is a Digital Research TM . A 56K CP/M system is required. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Bored Waiting? 
Here's The Board You've 

Been Waiting For. 

A hard disk and cartridge tape 
controller together on one board? 
Magic? Not really. It's Teletek's 
HD/CTC. The hard disk and cartridge 
tape drive controller provide the 
support necessary to interface both 
a rigid-d isk drive and a cartridge 
tape deck to the 5-100 bus. 
A colorful addition to Teletek's 
already impressive line of 5-100 
boards, the HD/CTCs specifica­ 
tions include: 

o A Z-80A CPU providing intelligent 
control of the rigid-disk and 
cartridge tape drives. 

Teletek's HD/CTC 
o Support of 51/4" rigid-disk drives 
with transfer rates of 5 megabits per 
second. Minor changes in on-board 
components allow the support of 
other drive types/sizes and transfer 
rates up to 15 megabits per second. 
(Interface to disk drive is defined by 
software/fi rmware on board.) 

o Controller communications with the 
host processor via 2K FIFO at any 
speed desirable up to the limit of 
2 megabytes per second for a data 
block transfer. Thus the controller 
does not constra i n the host proces­ 
sor in any manner. 

o Two 28-pin sockets allowing the 
use of up to 16k bytes of on-board 
EPROM and up to 8k bytes of 
on-board RAM. 

o Individual software reset capability. 
o Conforms to the proposed IEEE-696 

S-100 standard. 
o Controller can accommodate two 

rigid-disk drives and one cartridge 
tape drive. Expansion is made 
possible with an external card. 

Teletek's HD/CTC Offers A Hard Disc 
Controller, Plus Cartridge Tape Controller, 

All In One Board. 

TELETEK 
9767F Business Park Drive Sacramento, CA 95827 (916) 361-1777 Telex #4991834. Answer back-Teletek 

© Teletek 1982 

CIRCLE 24 ON READER SERVICE CARD 



~ 

Contents 
Micro~_stems Volume 4/Number 2 

January 1983 

CP/M PluS: An Overview for CP/M 2.2 Users by David Hardy and Kenneth Jackson 
A survey of the many new features that take advantage of banked memory and large disk space to increase 20 speed and friendliness 

Implementing the Advonced Features of CP/M Plus by Bruce Ratoff 
In Part I of this two-part series, Bruce Ratofftakes a look at some of the BIOS functions which may be 26 implemented to take advantage of the new features of CP 1M Plus 

Triple-Density Floppies by Bob Weidemann 30 Increase your disk capacity by careful choice of physical sector size 

A CP/M CHAIN Routine by Robert S Minnis 36 A simple assembly language subroutine for menu applications 

S-1OO Microcomputer Troubleshooting by Ron Derynck 46 I Troubleshooting techniques for users with limited test equipment, with a sample test program 

The Ackerman Digital Systems Prom blaster by Ian F. Darwin 
A user's review of a versatile S-IOO PROM programming board that handles chips from I K x 8 up through 60 8K x 8 with various voltage requirements 

A Look ai PascalI MT + by Jeff Duntemann 
A review of the ISO standard Pascal compiler from Digital Research, with some comparisons to Pascal-Z 64 ' from Ithaca Intersystems 

Build an S.1OO E2.pROM Board by Randy Reitz 68 Take advantage of the latest in PROM technology to save (and modify) programs in nonvolatile memory __ 

Four SBCs Reviewed by David Hardy 
A close look at the Advanced Digital Super Quad, Intercontinental Microsystems CPZ-48000, Teletek 74 SysteMaster, and Sierra Data Sciences SBC-IOO 

I Microsystems Tests the Morrow Designs Micro Decision by Bill Machrone 
This compact system is fast and performs well. It can fulfill 90% of all home computing and most light 84 business needs 

DEPARTMENTS 

I Editor's Page 8 ~ 
News and Views 10 

Letters to the Editor 12 

I TheCP/M Bus 14 

Software Directory 90 

I New Products 92 
CP / M is a trademark of Digital Research, Inc. 

- 5 


