












































































































































































throughput capabilities while minimiz­
ing processo r degradation . The DIOS 
enhances the company's recently an­
nounced software package, Reliance, 
which includes data management and 
transaction processing software using 
ANSI '74 COBOL. Reliance supports 
up to 128 terminal users, assuring data 
integrity through unique automatic 
record locking , on-line transaction roll­
back, and system wide recovery fea­
tures. Two versions of the DIOS are 
available. The first, $6,000 enh ances a 
Reliance software environment by ac­
commodating asynchrono us protocols. 
The second version, $7,500, is 
designed for custo mers with concur­
rent d ata communications require­
ments . This version accommodates 
asynchronous, character synchronous, 
and bit-protocols such as SDLC, 
HDLC, and ADCCP which require 
zero-bit insertion/deletion. Automatic 
fla g insertion/deletion is a lso provided. 
Delivery is 60-90 days ARO . Perkin­
Elmer, 2 Crescent Pl. , Oceanport, NJ 
07757 . Circle 269 

BUBBLE-MEMORY GUIDE A recent­
ly published 16-page booklet , "Bubble 
Memory Devices" is available from 
Fujitsu. It is a primer for electronic en­
gineers who need to understand the 
bubble memory device and how it 
works. The guide exp lains the prin­
cip le of magnetic-bubble memory and 
the technology developed by Fujitsu. 
Chapters in the booklet include an 
explanation of bubble memory , 
the nature of magnetic bubbles, and 
how to use them for memory. Also 
discussed is loop organization and peri­
pheral circuitry . A second booklet 
covering interfacing and application 
notes is currently being prepared . Con­
tact George Neeno , Fujitsu America , 
Inc ., Component Sales Division, 910 
Sherwood Dr., 23, Lake Bluff, IL 
60044. Circle 209 

NEW MAGNETIC TAPE-STORAGE 
SYSTEM System Industries' new pro­
duct is a 6250-bits/inch magnetic tape 
storage system for PDP-11 /70 mini­
computers. The new system, named 
Omega, has three units : a tape trans­
port, a formatter, and a tape adapter. 
Major features include high reliability, 
fast speed, large capacity storage, and 
easy interfacing without change to 
DEC hardware or software. The tape 
transport operates at a speed of 7 5 in/s 
and is controlled by the formatter. 
The system can record data at 6250 
bpi in Group Code Recording mode, 
or at 1600 bpi in Phase Encoded Re­
cording mode, and is switchable and 
programmable between modes. When 
recording at 6250 bpi, a standard 
2400-ft. reel of tape can store approxi­
mately 100-180 megabytes of data, 
depending on the block size being 
written. The Omega system's intelli-

gent tape adapter physically interfaces 
the tape transport and formatter to 
the PDP-11 /70. It uses the latest bit­
slice microprocessor technology to 
emulate DEC's TU45 unit, a slower 
and lower capacity tape system. Up to 
four tape transports can operate from 
a single tape adapter. Initial shipments 
of the new system are scheduled for 
the first quarter of 1 980. The end­
user , single-unit price is expected to be 
below $35,000. For further informa­
tion contact Chris lbbott, System In­
dustries, PO Box 9025, 5 25 Oak mead 
Pkwy ., Sunnyvale , CA 94086. 

Circle 195 

BUYING & SELLING 
Used Process Computer Systems 

(PCS ) Hardware. 
Wholesale/Retail Systems 

2705 Lillian Lane 
Fairborn, OH 45324 

( 513) 426-8781 

Circle 59 on Reader Inquiry Card 
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DIGITAL POWER 

HU-200 - SERIES 
NEW Expanded Line of Product from 

DIG/ POWER 

• 115/220 VAC - INPUT 
• POWER FAIL 
• VP TO 4 OUTPUT 
• LOW COST 
• HIGH RELIABILITY 
• LIGHT WEIGHT 
• FAST DELIVERY 

For more information, write or call: 

DIGITAL POWER CORP. 
686 East Gish Road, San Jose, California 95112 

(408) 288-5600 TWX: 910-338-0579 

Circle 60 on Reader Inquiry Card 
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Circle 61 on Reader Inquiry Card 
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LINE PRINTER CONTROLLER FOR DEC COMPUTERS. 
DLP-11 Line Printer Controller features on-board long lines 
option at a reduced price as compared to an external 
module. The long lines option is switch selectable requiring 
no change of boards. With this option, data may be sent to 

a printer up to 3,000 feet from the computer. The DLP-II 
provides interface for Dataproducts, Centronics, DEC 
LA-180 and printers emulating any of these interfaces on 
one board. A self-test capability further simplifies instal­
lation and maintenance. Quick , easy address change is a 
time saving feature. Delivery , two weeks ARO . Datasystems 
Corporation ., 8716 Production Ave., San Diego, CA 92121. 

Circle 158 

"DBUG: AN 8080 INTERPRETIVE DEBUGGER," Titus 
and Titus, describes DBUG, a software debugging package 
for 8080-based microcomputers. It describes operation of 
the program and how it can be applied to program develop­
ment and testing. Complete with documented hexadecimal 
and octal listings. l l 2p. No . 21536. $4.95. Blacksburg, 
Howard W. Sams & Co., Inc., 4300 West 62nd St., Indian­
apolis, IN 46168 . Circle 160 

" PROGRAMMING THE Z80" This book by Rodnay Zaks 
is designed as a progressive , step by step course. It covers 
essential aspects of programming, as well as advantages and 
disadvantages of Z80 . Some of the basic concepts; Z80 
Hardware Organization ; Basic Programming Techniques; 
The Z80 Instruction Set; Addressing Techniques; and six 
other suhject titles . 450 pp. Sybex ; 2020 Milvia St., 
Berkeley, CA 94704. Circle 152 

" PLANNING AND CREATING SUCCESSFUL ENGI­
NEERED DESIGNS " by Sidney Francis Love. 272 pages; 
55 illustrations ; 6X 9. Engineering designer and consul­
tant Sydney Love explains techniques of establish­
ing and maintaining an engineering design effort. Mr. 
Love shows how to calcu late the worth of a design feature, 
explains project objectives and determines design require­
ments . Guidelines on determining project targets help to 
establish valid time and cost estimations. A chapter is 
included on using the PERT/CPM control technique. Tips 
are provided for evaluating design alternatives. The book 
also tells how to achieve optimum design by utilizing trade­
offs during the course of the design process. A special 
section on group decision making will enhance a design 
team's ability to choose between technical alternatives. 
272 pp. $17.95. Yan Nostrand Reinhold ; 135 W 50th 
St. ; New York, NY 10020. Circle 156 



TWO SYSTEMS AIDS a processor speedup modification 
for DEC POPI 1/70 and an automatic overtemperature pro­
tection power shutd own system for all DEC computers. 
The Mode l C-XX Overtemperature Protection System: 
operates automatically; Produces a loud audible alarm 
whe n sensor detects the first temperature limit of 79°F; 
Provides optional control for ex ternal customer alarm or 
standby air cond itio ning actuation. Provid es automatic 
total power shutd ow n at the second ove rt empera ture limit 
of 83. Installs in a few minutes with no tools nor special 
skills req uired. Fully co mpatible with a ll DEC standard 
equipment a nd syste ms. $749. The Model B-11 POPI 1/7 0 
CPU Speedup System : Features 12- 15% speed up of PDP 11 / 
70 CPU Inst ru ct io n Throughput Rate, easy plug-in and re­
moval o f the mod ified CPU timing module, speedup hard­
ware that is available in four tailored packages. So ftware 
sources that are included to test and demonstrate the 
speedup. The B-1 I CPU speedup system is suggested where­
ever an overall cost effect ive speed up of a PDP 11 /7 0 mini­
comp uter system is desired. A 15 % CPU speedup will re­
sult in a I 2-15 % speed up in th e execution of computer­
bound jobs and a no ticeable improvement in overa ll 
system throughput in heavily loaded systems. $489. 
Relat ed a nd supported services avai lab le at varying prices. 
Nassau Systems . PO Box 19329, Cincinati , OH 45219. 

Circle 153 

VECTOR R EF R ESH TERMINAL . This terminal uses 
"State-of-The-Art" techno logy designed for high perfor­
mance graphics applications such as simulatio n , data analy­
sis, and nest ing (20 part pla ce ment) . Vector Automation's 

\\, 

\\ 
standa rd 2 1

11 
model (Graphics 80) offers a firmware proc­

esso r with 32 K bytes of memory expandable to 256K 
bytes , fu ll ASCII keyboard 95 keys , RS-232 serial inter­
face, and a bui lt-in diagnostic panel. Terminal feat ures 
4096 X 4096 resolution, and a 66,000 short vector capa­
city. Optional peripherals include light pen, data tablet, 
hard copy and plotters. Host software meeting the core 
standa rd s publis hed by ACM / Siggraph is avai lab le. $24,500 
eac h. OEM prices avai lab le. Delivery 60 days ARO. Vector 
Automation , Village of Cross Keys, Baltimore, MD 2 1210. 

Circle 157 

MANY 
MANUFACTURERS 

OFT APE AND CHART 
DRIVES USE LA VEZZI 

PRECISION 
COMPONENTS 

.•. OTHERS WISH 
THEY HAD! 

Over 400 standard sprockets 
to drive perforated media 
with unvarying accuracy. 
Sprockets from 0.30" to 1.90 "; 
special configurations to 9" . 
Precisely machined to 0.005 " 
and better. Metallic and 
molded thermoplastics. Im­
mediate delivery. Ratchets, 
starwheels, clutches, fine 
pitch gears, and other com­
ponents requiring tolerances 
to 0.00005" available. 

LaVezzi Machine Works, Inc. 
900 North Larch Ave.• Elmhurst , Ill. 60126 
(312) 832-8990 

Circle 62 on Reader Inquiry Card 

DCS/80 Multibus® 
Development/ 
Control 

System l·I· 
$3595 
The DCS/80 is a low cost, industrial quality rack -mountable 
Multibus* compatible development/control system. This compact 
unit was designed for high reliability, easy maintenance and 
inc ludes dua l 8" floppy disks, DCS8010A CPU. 5-slot (optional 
9-slot) backp lane and power supp ly. A 16k byte system costs $3595. 

MULTIBUS HARDWARE - DCS designs and manufactures a 
complete line of Multibus compatible boards including the 
DCS80 10A CPU that can contain up to 4k RAM, 16k PROM/ROM, 
48 Bits pa rallel 1/0, and 2 serial 1/ 0 ports. Other boards include 
intelligent disk controller with serial port, IEEE-488, DCS8020-4, 
RAM, 1/0, 8086 and more. 

SOFTWARE - The DCS/80 is CP/M• * compatible and the 
software avai lable includes Fortran . Pascal, Process Contro l Basic, 
"C" Programming Language, cross-assemblers and a PL/M* 
compatible compiler. 
* Multibus, PL/M Trademark of Intel 
**CP/M Trademark of Digital Research 

Distributed Computer Systems 223 Crescent Street 
Waltham. Ma. 02154 
617 899-6619 

Circle 63 on Reader Inquiry Card 
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New Phi-Deck Electronics 
• Motion Control ... Minimum complexity, Maximum 

performance. 
•Dig ital ... Read / Write and Motion Control on one 

board. Record ing density to 1600 FRPI. 
•Analog ... Two c hannel Record / Play and Motion 

Control on one board. 

Write or call for Information on our specially priced 
Design Kiii and OEM Modules featuring 
PHl•OECK electronics. 

4605 N .Stiles P.O. Box 18209 (405) 521-9000 
Oklahoma City, OK 73154 TWX: 910-831-3286 

Circle 64 on Reader Inquiry Card 

5VL80 SERIES 

ABSOLUTE POSITION ENCODER WITH 
HIGH RELIABILITY SINGLE LED DESIGN 

e UP TO 210 RESOLUTION 

•SINGLE 5VDC INPUT 

e TTL OUTPUTS 

e NON-AMBIGUOUS CODES 

•SI ZE 25 
•MANY OPTIONAL FEATURES 

BEi Electronics, Inc. 

o;,; .. , rn ~ 1_r1J '"'""';" Products t Encoder 
Division t Divison 

Lillie Rock, Arkansas Goleta, California 

1101 McAlmo11t Street Little Rock, AR 72203 
(501) 372-7351 TWX 910-722-7384 

Circle 65 on Reader Inquiry Card 
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DUA L-CHANNE L WAVEFORM RECORDER uses a 
master/slave approach. The master unit offers full-perfor­
mance dual-channel recording, providing an 8-bit word per 
sample with a maximum 2048 words/channel memory 
capacity at up to 5 MHz; the slave is a master-dependent 
dual-channel recorder. The master can be used alone or 
teamed with up to three slave units, providing up to eight 

channels of synchronous recording. Designed for high­
speed, high-resolution transient event, signal capture , the 
Model 2805 master unit costs $5250; the slave unit costs 
$4200. Gould Inc., Biomation Div. , 4600 Old Ironsides 
Dr., Santa Clara, CA 95050. Circle 253 

INT ELLIG ENT ANA LOG PERIPHERAL mates with 
Multibus backplane. Features include a fully-develo ped 
8085A-based single-board computer complete with DMA, 
data acquisition system and an architecture that allows 
parallel processing relative to the 8085A and the Multibus 
bus master. DMA capability lets users transfer data at up to 
l 25Khz without CPU intervention. The !AP operates: as a 
slave device on Multibus to perform high speed in tellige nt 
data acquisition ; as a low-end, Multibus controlled data ac­
quisition system capable of serial or parallel 1/0; or a re­
mote data acquisition system utilizing the IAP modem con­
trol feature for long distance .TTY da ta tra nsmission. Other 
features include l 6K of dual-ported RAM, a complete vec­
tored interrupt system, two independently programmable 
timers, serial 1/0 interface with current loop, RS232C 
drivers and modem control, software programmable baud 
rate generator and four PROM sockets that accept 2708-, 
2716-, or 2732-type PROMs. Data Translation , Inc ., 4 
Strathmore Rd., Natick, MA 01760. Circle 245 

INTE RFACE PROD UCTS FOR DATA GENE RAL com­
puters include. a programmed 1/0 line printer controller as 
well as a data channel (OMA) controller with optional pro­
grammed interval time real-time clock for interfacing most 
line printers; other peripheral device controllers including 
paper tape reader, paper tape punch, card reader and in­
cremental plotter ; multiple input/output board to interface 
a teletype or RS 23 2 device with options for a second serial 
device controller , a real-time clock, and for modem contro l 
of either or both devices; a 4- or 8-channel asynchronous 
communication multiplexor, a general purpose interface 



module to provide logic functions to the DG bu s plus space 
for up to l 05 14- or 16-pin I Cs of user designed logic; an 
expansion chassis ; a bus terminator module; board extender ; 
and 4- or 8-channel communication panels. MDB Systems , 
Inc., 1995 N. Batavia St ., Orange, CA 92665 . Circle 24 4 

TRAINING AID and 8- and 16-bit universal pro totyping 
instrument , the MicroSystem Designer-Series l 000 evaluates 
MPU-based systems. Currently supporting the Z80A , 8088, 
8086 and Z8 000, the Designer will support , in the future, 
the M68000, 8085 , 804 8 and M6809 . Uses for the device 
include tria l circuit development, software debug and hard­
ware/software integration . Features includ e hardw are 
breakpoint , register, memory examinations, single-step 
mode to allow program analysis and debug and a code exe­
cutio n timer fu nction . By ad ding various personality modes 
and an up/down link to a host com puter , a d esign group 
can add support for all popular microprocessors to an o ther-

wise dedicated development system . Price : $ 1300 to $ 165 0 , 
depending on the personality modules selec ted . Millennium 
Systems, Inc., 19020 Pruneridge Ave., Cupertino, CA 
950 14 . Circ le 252 

0 
0 

STOP! 

REQUALIFY 
NOW! 

If your address label is printed in red 
you must requalify. Peel off label and 
affix to subscription form on page 11. 

Return completed form to continue 
your free subscription. 
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Designers' Notebook 
64K ROM Expands Program Beyond 4K 
Few duplicate program memory bytes +5V 
in 64K ROM make interface with µC 
simple and expand program memory 
beyond the 4K limit. The hardware 
and software described herein have 
been tested and run successfully. 

Industry standard 8048 family of 
single chip micros are designed to 
work with maximum 4K Bytes of pro­
gram memory. For most applications, 
4K Bytes limit is sufficient. For some 
applications - like large vocabulary 
talking instruments , language trans­
lators , etc . - where program memory 
plus the data Bytes (for voice storage 
or look up table , etc.) exceeds 4K 
Bytes , it is economical to combine 
program memory and data Bytes on 
one large ROM ; e.g., MK36000 8Kx8 
ROM and interface it with ROMless 
µC like the 8035. 

At a cost of few duplicate program 
memory bytes , the interface described 
here lets you: (a) access data byte 
from any location in the ROM , 
(b) jump out and jump back beyond 
the 4K byte limit and hence , increase 
program memory byte beyond 4K, 
( c) get rid of two 8 BIT latch chips 
and a few gates which would be re­
quired otherwise to switch proper 
add ress locations when program in­
struction is being fetched, (d) lower 
battery consumption. 

Interface shown in Fig 1 takes ad­
vantage of on chip latches for ad­
dresses of MK 36000 (Mostek) 8K x 8 
ROM . Upper 5 address lines of ROM 
are connected to port 2 of the micro . 
Notice that bus is connected to both 
lower 8 address lines of ROM and 8 

CY CLE 

ST AT E S1 S2 

Fetch Inc. 
ANL P2, A I nstruc- Prog . 

tion Counter 

Fetch Inc 
ANL P2, # Data I nstruc- Prog . 

ti on Counter 

ALE 

Fig 2 Instruction timing d iagram. 
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40 Vee 
26 
5 Voo 

7 SS 
EA 

Z1 
8035-8 

ALE 11 

P2-4 35 

I 24 
I 23 
I 

! 22 

P2-0 21 

DB7 19 

Cr\~ XTAL I 18 
I 17 

TA L CJ I 16 I 

H\~ XTAL I 15 
I 14 
I 

H~ RESET I 13 
I 12 20 

Vss DBO 

x 

-=-

Fig 1. 

output lines of the ROM . There is a 
chance of BUS contention especially 
at low temperatures and with ROM 
with faster access time. This could be 
minimized by either using slower ROM 
and/or some delay in the ALE CE 
line. Of all the address lines only A 12 
is required to be sel lo zero when pro­
gram instruction is to be fetched (as-

CYCLE 1 

S3 S4 

Inc 
Timer 

Inc 
Timer 

S5 

Output 
to 

Port 2 

Read 
Port 2 

S1 

Fetch 
Immed­
iate Data 

124 
+5V 

20 CE Vee 
21 A12 
18 A11 Z2 
19 A10 M K36000 
22 A9 
23 A8 

1 A7 
2 A6 
3 A5 
4 A4 
5 A3 
6 A2 
7 

~6 GND 12 8 
o . o, 0 . 0 , 0 . 0 3 0, 01'1 

J1J1a15Jf41311lfo 9 -=-

suming program is mostly located in 
the lower 4K bytes). After the power 
reset address Al goes to high and pro­
gram inst ruction is fetched from loca­
tion lOOOH instead of OOOOH. Sample 
program in Fig 2 shows how the pro­
gram is directed to JUMP to location 
OOOCH where the main program is 
located. 

S2 

CYCLE 2 

S3 

Inc. 
Prog. 
Counter 

S4 

Output 
to 

Port 2 

S5 



fi·:.M48 F :1. AF.:i. SRC 

ISIS-II MCS-48/ UPI-41 MACRO ASSEMBLER, V2. 13 PAGE 1 
SAMPLE PRO(iRAM FOR "FBJ DUPLICATE PROGRAM MEMOR'r' 8'r'TES ... 

!..OC 08.i srn SOURCE STATEMENT 

1 $TITLE·.· SAMPLE PF.:OGRAM Fi)R "FHl tiUF'LICATE PROGRAM MEMOR'i' BYTES.. . ... " ·· ) 
2 

HllE: 3 
1)145 4 
1!30C 5 
1~j20 6 

7 
ii30B •J 

·~ 

9 
umo (i· i\35' rn 
1002 130 11 
rnH:s 13413C .j ; 

..;...:.. 

1131:15 130 E 
1(1(16 }::1(1 14 
1(1[1( i:14213 15 
100S 5'fi(~ f1 16 JMF'4f · 
BOB i3[1 17 

i ;:: 
~:~(1HO 19 

13131:10 r340C 20 
00H2 [10 ·-:··i 

.:..1. 

fU3fC 2418 ··:. ·-:· 

01305 13•3 "".•-::· ,:.._. 

1)1X16 00 24 
[HJ(!( 2445 .:::::1 

1;1(H)9 00 26 
0130A f1~::1 

.-,; .;: .-

1:10£18 (1€1 28 
0f10C 09 29 STARTO : 

30 
0458 :s1 

.:; . .:: 
045E: 8E(n3 .:;.;;. 

34 
0450 FA ~:5 

1345E 3f! 56 
145F .:;. { [i!_IPCO[• 
045F ;::1 ::::: 
•34t i] -, I:" 

.··~ .:.. i... 

0461 sA 40 
t3462 2E 41 

42 
1'i'5F 43: 
145F 81 44 
1460 2E 45 
1461 3A 46 

47 
4:3 

USER S'7MBO!..S 
DUPCOD 145F EW-ffiJ 1311B 

ASSEMBLY COMPLETE.. NCt ERF:OF.:S 

EYH~TO EOU 1311BH ; E~:T . INT ROUTINE 
TM rtm3 EOU 1Ji45H ; TIMER WT ROUTINE 
Ei-: INT1 EOU 1C10CH ; DUPLICATE E>:J INT ROUTINE 
TM INT1 EOU 1021JH ; [:olJPU CATE Ti MEF.: INT ROUTrnE 

OF.:G 1(nJ13H ; UPPER 4K B'r'TES 

.IMP Ji'lP4i< Ht·~[i f1FFH .: JUMP TO 11309H LOC TO SK i P INT LOCATIONS 
NOP 
.JMP t;.-: nm AND ~~HH ; Ei<T. INT F.:OUTINE LOCATED AT 1017!CH 
NOF' 
NOP 
JMP nmm AMO ~3FFH .: TIMEk: INT ROUTINE LOCATED AT 11320H 
ANL F'2 .. i100H ; FORCE AC•REESS BiT 12 TO ·· c1 
NOP TO JMP TO LmU : 4K BYTES AT 01313CH 

OF.:G 13~30fi 

JMP STARTO 
fWP 
.IMP E:.-: rnrn ; E>JrniAL !NTEF.:F;ijF'T POUT!NE LOCATED AT 011E:H 
NOP 
NOP 
JMP TMINTO , THJER ItHERRUPT ROUTINE LOCATED AT 0145H 
Nt)P 
NOP 
NOP 
Hi 

ORG 

MOV 

r·1ov 
::tUTL 
EOU 
f'lO'·:';x: 
;-::CH 
1)i_iTL 
:<.CH 

ORG 
DB 
DB 
DB 

Etl[i 

11 .. Pi 

45E:H 

F'.6. 1hX1H : 1}0H 1)R ~3EFH TO FORCE E: IT 4 OF PORT 2 TO · ~y LATER IN THE PF:OCiRAM 

A .. F.:2 ; UF"F'E~: EIGHT 8 ii AC{•F:ESS 
F'2 .. A : AOOF.'.ESS THE ROM 
$ + 1~30C1H .: START AL!OF.:ESS FOF.: THE DUPLICATE CODES 
A, 1~Ri ; [:<UPLiCATE THIS 1~0DE AT $ + 1130€1H . GET THE DATA B'~TE 

A. F.:6 .; DUPLiCATE Ti-i !S CCH AT $ + 1(1f10H . SAVE THE C•ATA BYTE AND CLEAR ACC. 
F'2 .. A .; DUPLICATE THiS CODE AT $ + 1000H . RESET UPPEF: AODF:ESS E:ITS TO ' i.3-

A .. R6 .; REC1} /EF.: THE DATA B'T'TE 

DUPC0[.1 : Lt lF'L!CATE CODE TO FETCH DATA B'r'TE FF:OM ADDRESS ABOVE 0FFFH 
81H .; HE>; C!)[)E FOR t·1ov;,; A .. l~ F.· 1 · 

2EH : HE>: C1J[IE FOF.: ·· i :CH fi., F.:t. · 
~;Ali ; HE~; CODE FOR ' OIJTL P2.. A TO FOPCE NEi<T INST. TO BE FETCHED FROM 462H 

.JMP4f:'. H309 STARrn 00t1C TMHIT0 0i45 TMINT1 1020 
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Designers' Notebook 

The first instruction to be executed 
after reset is JMP 09H (at line 10) 
which actually jumps to 1009H since 
the Al 2 is not changed yet. Instruc­
tion at 1009 is ANL P2. #OOH. which 

resets Al 2 to zero . But this zero is 
not latched inside ROM until after the 
next single byte single cycle instruc­
tion is already fetched (in this case it is 
NOP). Refer to the instruction timing 

20 

20 
P-----1 OE 

20 
~ITT 

20 
~OE 

20 
...____., OE 

d +5V 

1 16 +bsv +LJ ,. 
1 20 Il 12 

+5V 
~ 

24 
t-----i v cc 

21 v 
'-----1 pp 

12 
r-----1 GND 

2716x4 

C"E~ 2 

C"E~1 

CE~O 

n ~A -
3 - 1 2 ~ ,_1 ...... 3 0-----4 

B r 

A 13 9 
(/) 
N ..... 
w 

8 

2T .J,a ri 1 

A 10 t--: 9_2 ____ __.J ~ ... 3 ...... 4 >-----< 

A9 1---------' f 
23 ~5V 

AS t--------~ fil2~ 

A7 t--1 _______ 1.-9..,. ~1....:;8 __ 

2 16 
A6 1------------1 

A
5 

t--3 _______ 1_5-1 

A
4 

t--4 _______ 1_2-1 

A3 t--5-------~9~ 

6 6 
A2 1----------

7 
A1 

5 

8 2 
A0 t-----------1 

(/) 

z ..... 
""' r 
(/) 
N ..... 

17 

14 

13 

8 

7 

4 

3 

~10 
07 - - -------- · DO 

17161514131110l9 

~------------------! 

Fig 3 Four 2716s to emulate MK36000. 
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diagram . Therefore , after executing 
NOP, the next instruction fetched is 
from OOOCH instead of lOOCH. The 
main program then is started at loca­
tion OOOCH. In place of NOP instruc­
tion any other single byte single cycle 
instruction can be used . If external in­
terupt and timer interupt are enabled 
then those routines will have to be dup­
licated at 01 lBH and lOOCH and tim­
er interrupt routine at 0145H and 
1020H. 

Jump from lower 4K to upper 4K 
or vice versa can also be achieved by 
using OUTL P2 , A instruction as 
illustrated in fetching data bytes from 
anywhere in 8K bytes. R2 contains 
upper 8 BIT address (only 5 BIT ad­
dress in this case) and Rl contains 
lower 8 BIT of the address of data 
byte to be fetched. R6 contains 00. 
First higher address is latched on to 
P2. See line 36 of program sample . Al­
though this is dual cycle instruction , 
it is executed in first cycle. In the 
second cycle , address for next instruc­
tions is latched in ROM which could be 
for upper 4K Byte of ROM if BIT 4 in 
R2 was 'l ' . (Refer to instruction tim­
ing diagram). In that case it is neces­
sary to duplicate following three codes 
at 145FH, 1460H & 1461H. Hence , 
after fetching the data byte by execut­
ing MOY X A,@ Rl (on line 44) the 
data Byte is saved and accumulator is 
cleared (XCH A, R6 at line 45); '00' is 
then latched on P2 (OUTL P2 , A at 
line 46). After this instruction next 
instruction is fetched from location 
0462H (line 41) and program proceeds 
as normal. When data Byte to be 
fetched is from lower 4K Byte of 
ROM ; program follows from line 36 
through line 41 , which occurs in the 
same instruction cycle as from upper 
4K. Fig 3 shows adapter circuit to 
emulate MK36000 using four 2716 
EPROMs. The 24-pin plug on the cable 
from the adaptor board goes to 24 pin 
socket for MK36000 and runs program 
from the adaptor board . The adaptor 
circuit is self explanatory and is 
handy to check production PCB 
before mask ROM is ready. 

Vijay B. Tandon , American District 
Telegraph Co. , One World Trade 
Center , New York , NY 10048 . 

Rate this design: circle 10L, 10M 
or 10H on Reader Inquiry Card 



I need 
a real-time, 

multi-tasking 
operating 

system. 

If you are planning 

Try 
polyFORTH! 

to use an SBC-86/ 12 board 
in your final system, you have the principal 
components of a development system already: a 
CPU, plenty of memory for most appli cations, 
and a serial port for a CRT. This simple addition 
of an SBC-204 disk controller provides the final 
ingredient for a powerful development system 
in which you can fully test your application 
software and hardware interactively, without 
needing cumbersome in-circuit emulation. 

polyFORTH is a complete stand-alone operating 
system and programming language. The 
modular nature of FORTH promotes structured 
programming and interactive debugging, 
leading to reduced development ti me. 

A specially designed utility, the Target 
Compiler™, allows easy generation of pro­
grams to be run from ROM in a target system. 

The polyFORTH system is organized to operate 
out of PROM (8K bytes) with the disk as a 
peripheral . 

Let us tell you more. Send the coupon, attend 
a free sem inar, but first give us a call at: 

213/372-8493 
.--------------------, 

OK, I'm interested! 
Please rush ful l details on polyFORTH for 
_____ microprocessors 

----~ mini computers 

D Contact us for immed iate requirements 

Tel : ( ) ------------
0 Send dates and locations for your polyFORTH 

Seminars. 

Title ______________ _ 

Attach coupon to company letterhead, and return to: 
FORTH INC., 2309 Pacific Coast Highway, 
Hermosa Beach , CA 90254. Or call (213) 372-8493. 

~--------------------~ 

FORTH, Inc.-+ 

Circle 66 on Reader Inquiry Card 
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