


Welcome To The '68' Micro Journal · · · and 

A New Era In Microcomputing ... The 6809 Era. 
During the next few months we will be 

describing the most exciting new develop· 

ments in the microcomputing world starting 

with the MP-09 processor board. The MP-09 

replaces the A, or A2 card in any SS-50 type 

computer. The Motorola 6809 is an advanced 

micrprocessor that is both faster and more 

powerful than its 6800 predecessor. 

The MP-09 processor board features the 

6809 microprocessor, 2K byte monitor, 

socket provisions for 8K of 2516 (SV 2716) 
pin compatible PROM, ROM or RAM, paged 

memory addressing, extended addressing 

capability, baud rate clock, full address, data 

and control line buffering. 

The 2K byte monitor is similar to 

SWTPC's DISKBUG and contains a disk 
boot for both the MF-68 Minifloppy and 

DMAF 8" floppy disk systems. 

Maximum RAM capacity is increased 

to 56K bytes. The lower 48K is reserved for 

user memory, and the 8K block from 48 to 
56 for the disk operating system. A multi­

user, multitasking version of FLEX will be 

available for 6809 systems. 

Delivery for the MP-09 processor board 

should start in March, 1979. This date is 

based on Motorola's projection for produc­

tion quantity delivery of the 6809 micro­

processor. 

The SY:z" x 9" MP-09 processor board 

is available in kit and assembled form. The 

kit sells for $175.00 and assembled it sells 

for $195.00 ppd. in the Continental U.S. 

HARDWARE FEATURES 

SWTPC SS-50 bus compatible 

Paged memory addressing 

Extended addressing capability (up to 

256K bytes) 

ARCHITECTURAL FEATURES 

Two 8-bit accumulators can be conca­

tenated to form one 16-bit accumu­

lator 

Two 16-bit index registers 

Two 16-bit indexable stack pointers 

Direct page register alios direct addres· 

sing throughout memory space 

INSTRUCTION SET 

Ex tended range branches 

16-bit arithmetic 

Push/pu II any register or set of registers 

to/from either stack 

8 x 8 unsigned multiply 

Transfer/exchange any two registers of 

equal size 

Enhanced pointer register manipulation 

ADDRESSING MODES 

All MC6800 modes, plus PC relative, 

extended indirect, indexed indirect, 

and PC relative indirect 

Direct addressing available for all mem­

ory access instructions 

Index mode options include accumula· 

tor or up to 16-bit constant offset, 

and auto-increment/decrement (by 1 
or 2) with any of the four pointer 

registers 
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Technical Systems Consultants, Inc. 

Text Editing System 

The most complete and versatile edilor 
available lor the 6800 and 8080 micro. 
The system Is line and content onented 
for speed and efficiency and features 
such commands as block move and copy, 
append and overlay, as well as string 
manipulators. The 6800 version requires 
SK beginning at 0 hex. the 8080 needs 
6K starling at 1000 hex Both should 
have additional hie space as required. 

SL88·24 8800 Text Editing 
System $23.50 

SL88·24C w/ca11ette $30.45 
SL88-24P w/paper tape $31.50 
SL68-240 w/mini flex disc $31.50 
SL88·2.4F w/flex disc $50.00 

SL80·10 8080 Text Editing 
System $28.50 

SL80·10P w/paper tape $37.50 
SL80·10F w/ CP/M disc $40.00 

Space Voyage 

SL88·SC w/ce11ette $18.95 
SL68·5P w/paper tape $19.00 
SL80·9P w/paper tape $19.00 

6800 Disassembler 

SL88·27C w/ce11ette $15.95 
SL68-27P w/paper tape $13.00 

Micro BASIC Plus for 6800 

SL88·19C w/ca11elle $22.90 
SL88-19P w/paper tape $21.95 

6800 Floating Point Package 

SL·88-4 Floating Point 
Package $6.50 

SL68-4P w/paper tapa $9.50 
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TSC. Technical Systems Consultants, Is 
the software company for alllhe newest, 
most Innovative ideas in computer 
software. TSC builds a variety of pro· 
grams. packages and games so you can 
get down to business or just some fun. 

Text Processing System 

As a complement to the Ed1tor, the 
Processor supports over 50 commands 
for left. right or center justilication. titling, 
paging and general text output formatting. 
A loop command is available for repeated 
formanlng jobs such as form letters. Also 
1ncluded are capabilities for macro 
definition to build special formatting 
commands. The program requires about 
8K of RAM and previously edlled text. 

SL88·29 
SL88·29C 
SL88·29P 
SL88·290 
SL88·29F 

SL80·11 
SL80·11P 
SL80·11F 

Relocator 

8800 Text Proce11or 
w/ca11ette 
w/paper tape 
w/mlnl flex disc 
w/nex disc 

$32.00 
$38.95 
$40.00 
$40.00 
$75.00 

8080 Text Procenor $32.00 
w/paper tape $41.00 
w/ CP/M disc $50.00 

This self-prompting, easy to use program 
relocates object code In RAM or from 
tape. Complete instructions included for 
making the TSC Editor and Assembler 
or Editor and Text Processor co-ras1dent. 
(As sold they reside in the same area.) 
Just over 1 K In length. 

SL88-28 8800 Relocator $ 8.00 
SL68·28C w/casselle $14.95 

SL80..13 
SL.80·13P 

The Mnemonic Assembler 

The ideal addition to the Text Editing 
System. together they form a complete 
program development center. The 
Assembler Is one of the most versatile 
available and allows for easy adaptation 
to most systems. The Assembler is many 
times faster than other resident assem­
blers. Requires approximately S.SK plus 
fila end symbol table space. 

SL88·28 6800 Mnemonic 

SL88·28C 
SLS8·28P 
SU8·280 
SL88·28F 

Assembler 
w/caesette 
w/paper tape 
w/mlnl nex disc 
w/nex disc 

SL80.12 8080 Mnemonic 
Allembler 

SL80·12P w/peper tape 
SL80·12F w/ CP/M dlec 

$23.50 
$30.45 
$31.50 
$31.50 
$50.00 

$25.00 
$34.00 
$40.00 

All programs include complete source 
lisllng. Cassettes are in the Kansas City 
standard format. 

All orders should Include check or money 
order. Add 3% for postage and for orders 
under $10, please add $1 for handl1ng. 
Send 25� for a complete software 
catalog. 
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-ITEMS SUBMITTED FOR PUBLICATION-
(Letters to the Editor for Publication) All 'letters to the 

Editor' should be substantiated by facts. Opinions should 
be indicated as such. All letters must be signed. We are 
interested in receiving letters that will benefit or alert our 
readers. Praise as well as gripes is always good subject 
matter. Your name may be withheld upon request. If you 
have had a good experience with a 6800 vendor please 
put it in a letter. If the experience was bad put that in a 
letter also. Remember, if you tell us who they are then it is 
only fair that your name 'not' be withheld. This means that 
all letters published. of a critical nature, cannot have a 
name withheld. We will attempt to publish 'verbatim' 
letters that are composed using ·good taste.' We reserve 
the ri�ht to define (for '68' Micro) what constitutes 'good 
taste. 

(Articles and items submitted for publication) Please, 
always include your full name, address, and telephone 
number. Date and number all sheets. TYPE them if you 
can, poorly handwritten copy is sometimes the difference 
between go, no-go. All items should be on 8X11 inch, 
white paper. Most all art work will be reproduced photo­
graphically, this includes all listings. diagrams and other 
non-text material. All typewritten copy should be done 
with a NEW RIBBON. All hand drawn art should be black 
on white paper. Please no hand written code items over 
50 bytes. Neatly typed copy will be directly reproduced. 
Column width should be 3V4 inches. 

(Advertising) Any Classified: Maximum 20 words. All 
single letters and/or numbers will be considered one (1) 
word. N o  Commercial or Business Type Classified 
advertising. Classified ads will be published in our 
standard format. Classified ads $7.50 one time run, paid 
In advance. 

Commercial and/or Business advertisers please write 
or phone for current rate sheet and publication lag time. 
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HHH ENTERPRISES 
Washington D.C. Area 

6800-6809-68000 Supplies 

We keep 
hardware and 
68XX(X) CPU's, 

abreast 
software 

vie deal 

Gimix (the very best), 

of 
for 
in: 

Smoke Si�nal Broadcastinu, 
Microware, Microworks, 
Ouill, Su�ma�raphics BitPad, 
Cherry Keyboards, Leedex, 
Georqia Ma�netics, SWTPC, 
Sylvanhills, and many more. 

We sell interfaces for: 
AID, 0/A, Thermo�raphic, 
Graphics, Sense, Plottin�, 
Television, Printers, etc. 
- Also Special Software. 

we are a small company 
that has done only 68XX work 
since 1975. we try to stay 
on top of all the new 
developements and we know 
what works and what doesn't, 

** OEM PRICES AVAILABLE ** 

*** PERSONAL SERVICE *1* 

CALL US AT 301-953-1155 

H H H ENTERPRISES 
BOX 493 

LAUREL, MD. 
20810 

We have patches for 
backspace on Smoke dos4.2, 
run Miniflex(?) on Smoke, 
run Smoke dos with RT-68, 
run Smoke dos on MSI(?), 
time of day for Basic 
compiler, for mixed drives 
on your Smoke, for using 
your BitPad with basic, and 
many more, Some will be 
published in •68'. 

Member of SMUG, ULC, 
FSMRE. 
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SBOO OWNERS 
At last a real world fully addressable SS-50 
control mterface. Control robots, appliances, 
organs. solar devices. etc. Applications llmtted 
only by your tmagtnatton. Easy to use wtth ma­
chtne language as well as bastc. Fully buffered 
board plugs dtrectly onto mother board and re­
sponds to any address defmed by user. 8 fast 
relays latch data whtle 8 opto-isolators allow 
handshaktng capacity. 

Kit $98.00 
Assembled and tested $125.00 

EXTENDER BOARDS 
Extend both the 30 and 50 pin buses m SWTP 
6800. Both for 519.95. 

Vosa & Master Charge • Aroz Res add 5"'b Sales Tax 

WRITE FOR DETAILS 

TRANSITION ENTERPRISES INC. 
Star Route, Box 241, Buckeye, AZ 85326 

6800 AUTOMATIC TELEPHONE DIALER 

PROGRAM .. .............. $9.95 postpaid 
Have your 6800 system dial your phone • Uses 
only 5 external components • Stores 650 variable 
length phone numbers • Operates in less than IK 
by1es of memory 
Includes: Paper tape In Mlkbug'" format and ob­
ject code • Circuli diagram and Instructions 
• Instructions for adapting to other 6800 systems 

6800 TELEPHONE ANSWERING DEVICE 

PROGRAM .............. . . $4.95 postpaid 
Have dour 6800 system answer your phone and 
recor messages automatically. Compa1ible with 
any 6800 system. 
Includes: Assembly listing and object code • Cir­
cuit diagram and instructions 

Write to: SOFTWARE EXCHANGE 

2681 PETERBORO 

W. BLOOMFIELD, MICH. 48033 
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FROM NOEL J THOMPSON 

ffilWAII INSTITUTE OF GEOPHYSICS 
2326 CORREA ROAD 
HONOLULU HAWAII 96112!! 
OCT aa 711 

* TO DON 
JOUJtNAI. 

PI.BL ISHER '68' 

* CONGilATULAT IONS ON YO UP- DEC IS l ON TO 
J>OBL ISII A .JOUJUiAl. FOil US 'FORJIIER 
OUTCASTS' IN TIJE 6800 WORLB. WE HAVE 
I�EEDEil THIS FOil SOME TIME. SEEMS LIKE 
MOST EVEJl.VBODY ELSE .JirMPS ON '111E 
'OBSOLETE UOOO' llllNDWAf',()N. 

* ENCLOSED IS :l YEARS WORTJ! OF Tt\Jt IF. 
MAY YOU LAST AT LEAST THAT LOI�G-1 

* 'lltliEI� NOT BADYS IT lNG A BARRIS /6 Olt AN 
HP 2060. I WORK WITH MY Olri:N 6000 SYSTEI'!. 
CENTERED AJl.OlJNIJ TRE AMI PROTO SERIES. 
THIS AI'!J EU.UIJ>I1ENT IS MOST VERSATILE, 
M:OST DEI'ENDABLIL AND VERY DEL I Gffl'Jo'lJL. 

·'111E BUILT-IN PROM-BUJ.NER l�t\.CILITIES 
MAKE ME A BEL I EVER I li EJ'ROMS. I'!AJ'lY 
HOOT I NES BECOME F llll'NAJ\E. J\LW1\ YS 
PRESENT, ALWAYS INSTANTLY AVAILABLE. 

11IE SOJo"fWtU\E SUI'PL lED OJ� THE AMI 
l'ROTO ROM I NCLIJDES 25 FOrut:AL £ZED 
SUilROUTINES. Jo�ROM PRINT ROUTINES TO 
l'l.Ul.TIPLIES TO PUSR-AJ.L-PUJ.L-ALL. TIJE 
PERM ANENCE AND DEJ>ENDAB ILITY OF 1'11ESE 
ROUTINES MAKE THEM A PART OF ALL 
I'ROCRAM I NG. 

TilE 1\.J'f. I PROTO 
IS SO FAR ABEA)) OF 

Jl.OM OPERATING- SYSTEM 
MAI�Y OTHERS TRI\T 

i\ SDAJ'IE l T I SNT All VERT I ZED. THE 
BUI�-EPROM. 

ITS 
ROlo£ 

LOAD CONTA t NS MOVE-BLOCK. 

4--------------------------------------------------------------------- '68' Micro Journal 



t'RON. J£PROI1:, DETTER l'll�M:OIW CHANGE - H.\TN -
BRE1\K -- D I SPLJ\ Y F t\C I L IT I ES TitAN MOST. 

* THEI� THERE IS TICE AMI PI\OTO 1\SSEI'IBLEJ\ 
ROM:. 1111JICll YOU JUST PLUG fN AFTEJ'\ 
SPEND lliC !i30. IT ' S t\LWt\YS TlfER.E, l T  
Al. W1\YS l.v'OJU<S. IT DOESN'T Ill\ VE LI\JJELS. 
BUT IT U'NDERSTt\J'WS TIJE: COtu:\ECT 1\SSEI•ffiLER 
LANCU,\GE, AND IT ACCEPTS STili\ IGDT m:x. 
AftV IHOOlEH OF IIEX Pi\11\S PER L I NE, 
WITIJOIJT 1�/\RJi II.G. INTEJU'[IXJ::I) WI Til TIH: 

t\SSEM:BLER Lt\l'lGU1\CE . 

* f AM: SURE THE M[l SERIES OF 6806 
EQUIPMENT IS NOT AS W IDEL'l SOLD AS IT 
SH01JLU BE, llECi\IJSE TUE ONLY ADS YOU SEE 
FOR IT t\1\E ONE-LINIW • ._,, r·r UESEIWES 1'[\JCH 
MOIU� NrrEWr I ON. PEHJli\J'S VOIJI\ JOIJTUii\1. 
\�ILL liE THE I'Lt\CE. 

* TilE VEHY i\VI\ I Li\IHLITY OF AN 
I NSTAJfl'-EJ'HOM BURNED ON MY t\J'!I SYSTI�I'[ 

IJJ\S CAUSED IT •ro BE 'mE SYSTEM: OF CI:IO ICE 
l�OR A FEW SC IEr.CE PH1l.rECTS HEHE IN OUR 
GEOPHYSICS 1\ESEAfiCJI Ol't.JMTION. l.vl1EN 
SOM:EOI�E Wt\NTS 1\ IMLF-K Of PHOC:;RAJ'l FOR 
IllS 1\C/\ OR 1\l'lY OTHER IJOX. I CAN I'W<l� R II'[ 
1\ HOI1 tt• TITE TIME IT TA.J<:Ef- TO TRMISFER 
THE IMTJ\ FROM 1\ JIOST TO l'fl MEMORY, PLIJS 
t\llOUT T\10 M.INIJTES TO SAY 'll\JllN'. TUIS 
liAS BI\OUGIIT I'EOPl.E I'1Y WI\ Y. EV I�N TIJOIJG)] 
THE (,O:J4 EJ>l\ONS 1\JU: SORT OF OUT IN LEFT 
F I ELIJ REGAJU) I NG CO�IP t\T I B I L I TY WI Til 
EVtlWDOOY ELSE'S BIJRNEHS. 

* TH£ SYSTEM IIEIU: Lt\GKS i\ I) !SC SO F1\Jt. 
J 'LL SPEND TilE MONEY �otl-mN ·mE F I ELO 

SE'rrt.FS 00\ffl. M:ENAwlHLIL I USE TOM 
J'ITM'L\NS T I N Y  UASIC, \otliiCH COMES lli 

Vt\IUOaJS FOJU'IS, INCLUD INC A SET OF EPROMS 
t'Oil TilE 1\J'[I SYSTEM:. Tli IS fMS I C DOES 1\LL 
IT SHOULD. TOM. llt\S EVl�li wlll'rrEN i\N 
J�NTIIU:LY \ot'ORKING ASS�:I'IDLER FOR THE 
INTERMED IATE l.MiCUAGE OF 'niE TINY BAS I C.. 
1-vlliCII IUJNS IN TINY Bt\SIC. TillS IS 
I NCJ\£1)1 llU� w11EN YOU 1\EAL IZE 'nlAT 'rn:EIU: 

AilE liO STRING CAI't\BII !TIES IN TINY 
81\SIC, YET TilE INI,UT TO 'rJiE ASSEI'llli.ER IS 
ALL s·m.lliGS. liE PEEKS t\Ji I) POJOrs A LOT. 

* l.vl li\T I Wi\I�T IH:X:r IS A 13 I GGER BAS I C. 
BUT I lli\ VE 11Y LIST Of' JlEQU IIU�NENTS. I T  
I'I.UST OE EI>J\OM-ABLE. IT �ruST llANDLE 
STH I NCS AN)) SIJBSTI\ I NGS . IT MUST BE 
wORKABLE IN JJ:J(;H MEMORY, BECAUSE I DON "r 
w1U�T TI:IE EPRONS IN LOW MEMORY. 

PLEASE 0 ISCIJSS IN YOUH. MJ\Gt\Z I NE 
1�1'11\T CAN BE DOJU: WITH EACH OF THE 6000 
81\SICS IN TDIS REGAHD, I�SI'ECIALLY THE 
liEEIJ TO DE EPI\011-ABLE. YOU Suru: CAW T 
TELL 1�1\0I'f TilE TINY ADVJmT JSEMl�Wrs . 

.JUST ANNOUNC I liC 'Mit\T t\ SOFTWJ\JU: 
PMDIJCT IS 'FOH. YOUl\ SwTPE' OJ\ THE LIKE 
M ISSES A GOOD l't\t\T Ot' TilE MJ\JU<J::T. 

* YOIJ INDICATE AN rNCLINi\TION TO TBE 30 
PIN BUSS. THAT'S F INE, BUT PLEASE STAI\T 
IW PUBLISHING TilE 50 PIN BIJSS. I IIJ\VE 
!�EVER SEEN IT, lii\V lNG M:ISSJ::D TIIA'f ONE 
ISSUE OF Aft Et\JU. Y MACAZ I NE wliERE I IIEAR 

IT WAS DISCUSSED IN DETAIL. 

* TJ1EN FOLLO� 'nlJ\T WITH A D ISCUSSION OF 
ITS COMl'1\TABILITY llfl'nl THE AM:I BUSS, 

wl11 Clf SIIOULDNT IJE VERY IJ I FFERENT. 1 f l•i'E 
MUST 1\LL HEW TO 1\NOTHER 'DEF'ACTO 
STANIJt\RD' 50 PIN BUSS, LETS HEJ\1\ ABOUT 
HOW TO GET THERE. lli\VING THIS AT 11ANJJ, t\ 
l.vlJOLE RAfT OJo' J>RODUC'£'S 1\J.IU:ADY OJi '11£E 
MARKET MICDT BE PLUGABLE fNTO t\N 
EX:rENS IOif OF AMI EO.U I PMENT. 

* TilE M:AG1\Z INE THI\DE lft\S �-1\NDEI\ED OFF ON 
Tl.v"O SEJ>J\JlJ\TE W1\YS. LE1\V INr. A t:REt\ I' Gi\J' 
I N  TilE M IDDLE. 

Oli THE ONE lL\IiD. 1111!: IJ1\VE 1\ 
CONTINUING D IALOG ON NEI.v LANGUAGES, SUCH 
AS L ISJ>. D ISCU''SED BY GUYS \ill() TOOK 
COMP I LEI\ THEORY IN COLLEGE. 

ON TilE OTilliR HAND, Cl\Ei\T .U'fOIJl'lTS OF 
P APE I\ D I SCUSS SPEC n· I C SYSTEMS. Mm 
Sl'EC IF I C PRODUCTS TO J>LUG I wro '11iOSE 
SYSTEMS , 1\S TliOUCII NONE OF 'nJE I R llEADEHS 
YET O\m t\liY IIAnJWAJU:. ANI) 'n�EY t\JlE ALL 
CO lliC OUT TO BIJ'f A NAME BllANU. 

TI£E CAP llf THE 1'1' I DOLE SUJUtOIJl'WS 
THOSE OF US 'WliO ALREADY JlA VE SO!'IETH J liC. 
IWT 'nli\T BRJ\ND. OR WHO BIJ I LO OUR Owll, 
IWT EXACTLY LIKE SOI'fE 13Ht\J'lD. T!lt\T IS. 
'niE IJETt\ I L� AI\E 13E llfG NEGLECTED 1\T THE 
JL\JU)WARE LEVEL. 

* i\ SIMILAR SITUATION WOtn.D EXIST IF 
'nrEJ\E w"ERE PUllLICATIONS ON i\U'roM.OU ILES 
FOil St\LE. ANIJ PUBLICATIONS Oli \�llt::JU� TO 
GO ON YOIIR Vi\CI\TION, BUT NONE ON KEEPING 
YOUR Ct\J\ lvOJ\KI NG. YET l'IAG1\..'! I NEt; Ll KE 
POPUL1\R NECHAN ICS CO ON 1\lH> ON VERY 
SUCCESFULL Y, BOUGIIT BY THOSE "'110 h't\NT ·ro 
KJiOw 'MiE llf-BET�l�EN. 

* BEST Ot' tUCK IN YOIJR VI�I�TUI\E. 

NOEL .J. 'niON:I'SON 
UN IV HI\ WI\ I I GEOPITYS ICS 
2621J CO JUU�t\ JlOAJJ 
IIONOI.ULU lli\\oit\ I I 96022 

* * FLASH * 
* 

At 10:20 AM on February 2, 1979, the first 
6809 to be installed in a complete system, 
was reported from San Antonio, Texas. 

S\ITPC announced that it worked as 
anticipated. 

Watch for an early review of the new 
SWTPC �tP-09 system board, running on one 
of our machines. 

Softw•r• •v.a.w. IM F-1, 6100, 1010, 
lOIS, Z-10, 6SOZ, KIM-I, IIOZ. 

The EP·2A·79 will program tho 2704, 2708, 
TMS 2708. 2758, 2716. TMS 2516, TMS 2716, 
TMS 2532, and 2732. PROM typo It tele<tod by 
o personality module which plugs Into tho front 
of the programmer. Powor roquiremonl$ oro 115 
VAC, 50/60 HZ ot 15 watts. It is supplied with o 
36-inch ribbon cable ( 1 4 pin plus) for conne<ting 
to microcomputer. Requires 1 I'> l/0 porh. 
Auemblod and lttttd S 145, Plut $15-25 lor 
eoch portonollty modulo. Spedfy aoftwore. 

OPTIMAL TECHIOLOGY, IIC. 
.... Wtt4 U7, hrlyiYih, v •. UtU 

"'- 104-t7l-S.IZ 
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EDITORS REMARKS 

This, the first issue of '68' llicro 
Journal, is the beginning of a long and 
exciting experience for myself and our 
worldwide associate editorial staff. 
Commencing a few months back we began to 
appoint domestic and foreign 'Associate 
Editors'. They bring a background of 
experience and knowledge to our ranks that 
will enrich us all, as the months pass. 
To them I '"ant to express my heartfelt 
thanks, for undertaking this task. Ry 
their experience and guidance we all shall 
profit. 

From the start we know that without 
good material no magazine can 'RUN'. I t  
is our dedicated promise to you that we 
'"ill bring you more solid 6800 material, 
each month, than previously available. 

First I want to personally thank each 
of you for your support. Without the 
advance subscriptions (far more than we 
ever hoped for) and the support of the 
advertisers, we could not have 'booted 
up'. Let no one doubt, WE ARE FOR REAL. 

It is my intention to send you the 
spectrum of 6800 material. This magazine 
is for YOU. If there are things you do or 
do not like about '68' Micro Journal, let 
me know. I need your input. Our 
advertisers need your support. Let them 
know you read '68' l-licro. That way we all 
profit. 

As you can plainly see most of the 
other small computer magazines arc tending 
to cater more and more to the SlOO bus or 
the burgeoning 'appliance machine' market. 
Hard dollar facts dictate this. This 
could have left the 6800 users 'out in the 
cold'. As time goes by, faster than you 
might imagine, it will be more apparent 
that '68' Micro Journal came at the right 
time. 

The myth that the SlOO bus and 80 type 
CPU are the standard is fast crumbling. 
Those who put the 6800 to critical usage 
will verify that we have the best combo 
going. Who needs 413 different breeds and 
kinds of memory boards? I much prefer one 
or two that work the first time, cost less 
and hang in there year after year. They 
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talk standard, we have a standard. Ours 
all fit the same bus, know all the same 
signals, give the same dependable results 
and can be purchased knowing that they 
will perform as expected. The 6800 user 
now has a better choice of hardware and 
software than any other group of micro 
computer end users. Check with some of 
your buddies who run (sometimes) the other 
brand. Kinda makes you feel good, doesn't 
it. 

\.Je need good material. Only you can 
supply that. \.Je need software ancl 
hardware type articles. Hints and kinks 
type material hel�:>s us all. If you have a 
'fix' of any type, let us know. This can 
save a lot of hours pouring over technical 
data by those who are just beginning or 
are not technically bent. If we all 
cooperate '68' �ficro Journal can be the 
focal point for all who enjoy this great 
hobby. We will award subscription 
extensions, for material accepted, up to 
the 'Life Subscription'. You not only 
help yourself hut others when you 
contribute. No material should be 
considered too trivial or insignificant to 
be considered. Sure, '"e need the heavy 
stuff (for some) but remember the 
beginner. One persons 'cake' may be 
another persons 'brick'. A great need 
exists for material for all levels of 
skill. 

As time progresses we will go to four 
color advertisements and all the other 
niceties of normal magazines. I have 
tried to keep cost down to a reasonable 
level. For example; since '"e first 
announced the formation of '68' �1icro 
Journal. paper prices have increased 
thirteen percent. Lahor six percent and 
more coming. I need your input, reader 
and advertiser, concerning the quality of 
our effort. Do you want slicker paper 
(higher cost to everyone)? Do you want 
lots of color (higher cost to everyone)? 
Do you want cartoons and jokes or 6800 

tidbits, as space fillers? Do you want 
abstract material or proven applications? 
Do you want an expanded classified section 
(for non-business) swaps or un-loads? And 

so the list goes on. I need to know what 
you want. You are going to make the 
judgement concerning the format and 
content of '68' Hicro Journal. So let me 
know and now. 

'68' Micro Journal 



SSI Microcomputer Software Guide 
published by: 

S S I 
4327 East Grove Street 
Phoenix, Arizona 85040 

Did you ever have this problem? 
You are working on a program and 
you encounter a problem that 
totally stumps you, but you 
remember having read an article 
somewhere that contains the 
solution to your problem. But you 
can't remember where you saw the 
article. Or perhaps several of the 
computer magazines are asking you 
to subscribe (or re-subscribe) but 
you only want to take those who 
best cover your areas of interest. 
I used to have one or the other of 
these problems at regular 
intervals, before I got a copy of 
the SSI Microcomputer Software 
Guide. 

The SSI �1icrocomputer Software 
Guide claims to be the most 
comprehensive reference guide to 
microcomputer software ever 
published. That is a statement \dth 
which I cannot argue, as it is an 
index of over 2000 programs from 
130 different sources with software 
listed by 236 classifications, 
This 124 page book is really packed 
with information; for example, 
there are sixteen entries under the 
heading REAL TIMF., twenty six 
listings for PLOTTING, and over 
thirty listings for LANGUAGES. 

The SSI Microcomputer 
Guide contains just 
everything that you could 
know about where 

Software 
about 

hope to 
to find 

microcomputer software and software 
articles up to the date of its 
publication. And that brings me to 
its biggest fault; it does not say, 
"Volume 1 of a series". I do hope 
that SSI will update this helpful 
text on an annual basis. If they 
do, I'll certainly subscribe 
because it is a super bargain for 
$7.95. 

HEF 

'68' Micro Journal 

�W-09 CPU Board (6809) 

Coming soon for the serious user of the 
SWTPC 6800 Computer are two welcome 
additions. One, although not an addition, 
actually an upgrade, is the new 6809 
board. For the user who '"ould like a real 
'weapon', this Hill be it. The new board, 

which will plug onto the existing 
motherboard, of your SI.JTPC, will probably 
be called the HP-09. The MP-09 will sell 
for about $ 195.00 assembled and $175.00 in 
kit form. Like the ��-A2 CPU board it 
will have provisions for 8K of 2716 EPRmt, 
2K ROM monitor and new control and address 
1 tnes. It should be no hassle to convert 
most existing systems to the new board. 
Some foil cuts and jumps will be required, 
mostly on the baud rate lines of the 50 

pin portion of the motherboard. Delivery 
is expected in the next month or so, 
depending upon delivery of the 6809 chips. 

Some of the more important features 
include: 

SSSO Bus compatibality 
Paged memory addressing 
Extended addressing to 256K bytes 
Two 8 bit accumulators which can be 

concatenated to form a 16 bit accumulator 
Two 16 bit indexable stack pointers 
Two 16 bit index registers 
Direct page addressing throughout 

memory 
Full 65K range branches 
8X8 unsigned multiply 
Transfer and/or exchange of any equal 

size registers 
Push or pull any registers from either 

stack 
Enhanced PC pointer control 
Index mode includes accumulator or up 

to 16 bit offset 
Index mode with auto 

decrement with all of 
registers 

increment and/or 
the pointer (4) 

When we receive our new 6809 board from 
Southwest Technical Products we will have 
one of the first and most comprehensive 
reports available. Watch for it. 

SWTPC 'Winchester' Hard Disk 

Not to be slighted is 
'Winchester' hard-pak drive 
Twenty megabytes raw and 16 
formatted, Cal-Comp drive 
controller. 

the new 
coming. 

megabytes 
and SWTPC 
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On last report it was up and running. 
so watch for additional information. as it 
becomes <lvailable. \ole hope to have a 
complete report on it soon. just as soon 
as we can get our hands on one. 

The speed with which our mailing list 
is growing. we need it. At the present we 
have one complete SWTPC (6800/B. CT-82 
Terminal. Dt1AF1 dual disk and two form 
printers) doing most of our subscriber 
data handling. 

For additional information contact 
Southwest Technical Products. 219 
\"· Rhapsody. San Antonio. Texas 78216. 
Don't wait too long; the waiting line can 
get really streached. 

OHW 

I CACIIE' 
Chicago Area Computer Hobbyist Exchange 

CACIIJ:: a not-for-profit organization 
announced the following information 
concerning their new 'Computerized 
Bulletin Board System'. This system was 
designed and programmed by Ward 
Christensen and Randy Suess. The system 
requires a 110 or 300 baud terminal with a 
type 103 modem. After the connection is 
made. type C/R a few times to set the baud 
rate compatibility. The system prompts 
from then on. You may just get a busy 
signal (we did). but keep trying (we did) 
and you will get thru (we did). 

BOSTON 
CHICAGO 
DALLAS 
SAN DIEGO 

617 963-8310 
312 528 -7141 
214 641-8759 
714 565-0961 

We placed a request for a good chess 
game for the 6800. Cot no replies but 
found a very active computer message and 
swap-shop going. 24 hours a day. 

Thanks. Phil Schuman for the info. keep 
it coming. Anyone got info for a good 
duplex modem for the SWTPC? 

DMW 
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* The only ALL 6800 Computer Magazine. 

* More 6800 material than all the others com­

bined: 

MAGAZINE COMPARISON 

(2 years) 

Monthly Averages 

6800 Articles 

TOTAL 
KB BYTE CC DOBB'S PAGES 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $5.88 

(Based on advertised 1-year subscription price) 

'68' cost per month: 88¢ 

($10.50 Charter Subscription Rate) 

That's Right! Much, Much More 

for 

1/6 the Cost! 

CHARTER SUBSCRIPTION SPECIAL 

1-Year $10.50 2 Years $18.50 3 Years $26.50 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge 0 - VISA 0 

Card::: 

For 0 1-Year 

_ Exp.Date 

0 2 Years 0 3 Years 

Enclosed:$ ____________ _ 

Name ______ _________ ______________ _ 

Stree._ __________ __________________ _ 

City _____ _ _  _ State. ____ .Zip_ __ 

My Computer Is: _________ ______ _ 

68 MICRO JOURNAL 
3018 Hamill Road 

HIXSON, TN 37343 

Thke 
. stock 
mNtterica. 

Join the Payroll Savings Plan. 
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COftdU< ttd by Jock 8ryant CRUNCHERS CORNER 

Thh 110nthly col- h ln�ncltd to provide a pl•c• for the ... 

CM"9" or ldeu on •lcroc:_..ur orltt-tlc. A sy>t-tfc oAposltiOft 

or flud and flootf"') point arlttwttlc, h•r-re and sofN>re. 

algorltlwl for appro•t ... tton and so on h phnntd. Ql»stloM and 

comenu suboll\ttd to thh col,_ can be on any sUbject relevant to 

•• .,.,.. cl'llnchll\9. • and should 1M oddressed to: 

Joe\ Bryant 
Dtparbo'ent of llotheAOtlcs 

Te•u MM Unhers tty 

College Sutton, Tuu 77B43 

TOUR COI1PUI£R AND TH£ REAl WORlD 

Consider • ltr<!" tleld sptrs•ly populi ted by robbi t' (t...,..n. or 

course, for thtl r reprodu< the potent lol). On the avtr•IIC. each r. ••� 

NY be e.pecttd to produce sh ofhprtn9 every 60 d.lys. three of wfll<h will 

1M '""'''· The daul)llttr rabbiU NY be •u.-<� (In tMs over-suopllfled 

IIOdel) to produce their flnt lttt�r ot •9" 60 doys Gi- th4r one Nttd 

patr h present on <loy I, wfiH h the PGI>"Iotlon or robblts oftor M> 

yunl 

PtftCtl·•nd·p•per .,..lysh or this queuton Ny go f"'U9hly u rollowL 

first or all,"" notice..., '"'td not count the Nlos. llo sl�ly us.- 1./lere 

•ro u ""'"Y Nits u f-lu. On dlf 60, t� first litter >nil be bOrn, <On· 

ulnfng throe reNies. On day 120, uch doughter plus the oroqln•l parent 

will pf"'du(o thrte doU')hler ofhPrl"'), bringing tbe toUI to 16 r..-.les 

(•nd 32 rabbiU). In loble I thh proc:eu IS .. tended to day 120. 

TABU I. EXPO't£111 IAl GROWIII 

O..r_ "-· 

I 2 
61 8 

121 32 
181 128 
241 Sl2 
301 2.048 
361 8,192 
421 32,768 
4 81 131,012 
S41 S24,288 
601 2 ,1)97,152 
661 8.388.608 
721 33.SS4,H2 

While thh ,._,,NY st<• • little obsurd, tbe IIOdel we us- h 

•ppllcablt In Nf\1 otlllr sttuHions: lnstud of robblts, suppose,.. had 

a bactor lue which divides Ut>volly every 30 hours. After 60 !lours tbe 

populotlon will be lour tleu wflat It wu tnltfolly. loble I can be used 

to find the populotlon ofter 7l0 houn ( • l eonth). Another .. ...,,,or 

the UM qoneral probl .. Hrhu In business: nUitly the ooepound Interest 

probiN. llonty ot 6 per cent lntereu doubles obout �very 12 years. In 

thou tIns, of course, 6 per cent Interest h unusuol. �t 26 per c�nt 

lntt...,H, wfiHovor Is borrowed (or looned) doubles every J ytor1. USing 

tho u• ldeu u we uud to build loblt l, ..., <an see thot, for uuole, 

�2.000 btCOfts (abOut) 1128.000 after only 18 years. 

Althou�h theu thrtt probltiiiS h••• • st�llar underlying USU1111ltlon. 

they hove futv,..s which • ..., quite dl rroront. Tho rabbit ovtr11011ulot I on 

pi"'bl .. , for •••1111111, lgno.-.s predators •nd • llelted rood supply. (Sol-e 

rabbi u wl ll be tHen by rues; othe" will storvt.) Aho, It Is not tr� 

that e.actly three r..ales ore found In .. ch litter. flt1S ••ns the 

n.....O..rs In hble l oro only appro•INttly correct. The IIOdel sooes -� 

.,.,,... bellt.,blt ror tl>t lllctorl .... Still. the occuracy of tht .,.,,.., Is 

q...,stlonablt. ror thl business probl ... $2,000 ot 16 per tent lnte.-.st 

c_...ded ann..olly for 18 years Is euctly $118,144.18. (8us1non 

ort thwtlc h perforqd with neortH·ctnt roundln�. �lth 1 rvnut 10n 

(rather thAn roiA'Idll\9). the a_,nt Is $118,142.66. It Is euy to •roq•no 

thAt thh roughly .001: dlrf,rtnce could • ..,.,.t to .. ny doll••• lllthout 

ro""rllng tho .-.nt I< •pproat .. t�ly S118.144 .43.} 

In ucll or these probl-. part of the roo! world Is !!!!!.'!!Jl!.!!. tort••• 

ass-ttons .-e 1111dt apout the rt•l world, tnd these arP tronsloterl Into 

Nthe.,.tlcal ttl'lnl. lhM the Nthte•tlc•l oodel Is ·e•PI•Incd" to 11 

cOOtputer wlllch then c�utes. rtnolly. tho result or the coo•putotlon h 

COIIjllrtd with whH h �.-n OboUt the re•l probl .. : th" ton IOI'It!ll••" 

result In oddltlonal tS>IIOIPtiOO>s (for uorrrplt, predators) or the cltOI(<' 

of different COIIPutatloMI technlq""s (for t>tmt>lt. nearest cent roundMg). 

The COIIIpUUr 1\ usually euentlol tn todoy's .. tho .. ttul mdellln� 

probl- Uswlly, tlOCt (pu.-.) Nth&Ntlcal techniques for Obt•lnlnQ • 

solution art not t-... In addition, tbe occliro<y or the dolo or USIIIC>tlons 

can be questlorwd, so thot even on euct Nt..,..t1Ct1 analysts Nv not be 

strictly occurott when transhttd POet to the rool world. In soeo probl-. 

an IPC>roaiNtt a,..lys h Is opproprtote, ond ''" leod to •n lrrrprowed roodel 

(better us�JtPtfons I or better doU collect I on techniques. An e.-le or 

•pproaiNtt -1nalysh wfllch we will study I n  dtUil In tilt futuro Is 

�t!!!.9J!!h1 COIIPUtotlon. hble 1, for ••�•·· could h••• been <OIIIIutod 

with 1 digit occur•cy: If this h �. tho l•st entry beCoo.!S 3.35541 • 10
7

, 

wfllch Is close •-gh for • robbl t but no good at tbe blnL. 

One point of thh eao��C�h h clur: before your <OIIP<rttr Cln be uSed 

to solve Nny of the probl- or tho real world, It roust be Uu<Jht 

(progronntd) to do • vorlety or orlttwttlc colculattons. Also. It should 

be able to undersund (ond �lve rtsulu In) dttilllbl ro...,.t nuri>er�. In 

this col...,, we Intend to begin (at tho beqlnnlng) "lth • •lcroprocessor 

Instruction ut and show hOW tho eaten<ltd orlth.,.tlc OIH!rotlons needed con 

�· coded. 

At thh point there Is • probltll of whot opprooch ,.. should to�o. 

Should"' dtflnt a hyppthetlcal •lcroprocouor ond code everything In thh 

h"9Ut9' or should we ute •n octuol uhtlng elcroprocusor and use Its 

Instruction sell The advantage of tho first opprooch h thAt till ldeu 

.,. ll�tly to 1M presented with.,,.. generollty. On till other ltond, • 

rtodor rollowtnt tho second opp,.ch will octuolly lurn s ... thln9 or • 

rul •lcroproctuor •nd can 1-dlately test the technlquts developed. lie 

have elected tho second route. ond hove chosen the ltotoroh H6800 •s the 

elcroprocusor. 

TH£ 116800 KICIIOPitOClSSOR 

the H6800 has two 8 bit OCCt.,htors, one 16 bit lnde• �hter, a 

16 bit suck pointer, a 16 bit progr•• counter ond • 6 bit condition code 

reghur. Oou Is a btu wide ond oddrtuts oro 16 btu wide. Tho con· 

dltlon code register conutns five btU which .. Y be changed by an 

trlttoMttc operHion: 

tarry-8orrow 

Two's C"""le.,.nt Overflow 
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H 

Zero 

He9<1th� 

ttaH Carry 

rhe first f0<1r of u..se 1,.. used for condltlor>al br1nchlng Aho, tilt 

Cor,.y-Borr.,.. bit dlrtctly suPports -.oltlph pNchlon arlttwnetlc. � 

II.IH C•r<y bit h used for �rfo,.,.lnq dtdNl •rlth"'IOtlc. 

lht •cc-l•to� INI noM<! A 1nd a. tile I..Su Nlghter l •nd t/lo 

Slotk pointer S. Since we ere •pproothlng tht proble• ,,.,... •n nsfl't>ly 

.l� t nt, the proqr.., counter reqhter Is or leu 
1•n1JUIQO proqrlftrntr' s ·�� 

tonctm. lhe progro• counltr points to the n .. t lnun.ctton 10 be 

tdCutod, ond h "()dated ••t-tlc•lly 1fter ••ecutlon. ll.lchlne·lanqulqt 

lnUNctlons •re one. two or thr� bytes long. Tht fl�t byte h 1h••1• 

tht oper•t1on! the others. tf present, c.ons.lhute ttlher tn operand. 1 

pointer to an operond or an 1ddren r� which tile nut Instruction Is to 

w •• � ••. 

A"l!ftlbly l•nguo!l(' Ultt..,nts ore coded 

[1•wt] 

Brackets (( ,]) H't used here to Indicate '""'"tiling which Ny be optlont1. 

Hooonlcs ore three ltlltr co4es ""lch •re tully turned. An 1\Sttol>ly 

llnOJU.>QO pro,••• toUSl II« trln51Hed Into .. ,hint hngu•qe 1nd stored In 

the cOftll)uter ,....,ry before It can be run. A prOI)roM to perfom this usk 

h coiled 1n lli!!!!!.!!!.· Of CO<I�t, the trlnSIItlon Cln b« dOnt by hend. 

One hoorunt proqr•• ""lch h usuolly const•ntly present h calhd 

the 110111lor. lh function h to provide • me•ns for setting the contents 

of .,..,rY u dtsiNd, to U1rt tile uecutlon or • progr .. , 1nd •o on. Wh•lt 

• nuoC>er or 110nttor proqr- •re ••alloblt for the M6800 on rud only 

....ory, 1110st oro cOIIIPitlble with th� llotorolo progr•• MIK8UG In their ��o�ln 

Input/output futures. HliCliUG conuln1 perheps 1� ustful subroutlnos that 

.,., bt coiled by • user proqr•• to perfo,.. char1cter, byte •nd block 

oriented Input or outPUt through the syHtll console 110n1tor. A ftw of 

then will be Introduced u ,.. procttd to write proqroe. 

aerore we Introduce lny M6800 ustd>ly hngu•ge progriMS .... pause 
to develop sON usenthl b1c�ground on repruontatlon or nurOirs u we 

�..... th .. 1nd u the ""'''"te r �-- thea. 

NIMU SYS TEllS 

Everyone knows tile usu1l decl011l noutlon for nuoC>e�--•t lust for 

Integers. The c- repreunutton ts called stgn·Ngnltude. Tho 

NgniLUdt Is ginn • po51tlon•l rtprtsentltlon In decleol. for e .. IIIPlt, 

2743 • 2 • 103 • 1 • 102 ••• 10 •• • 

A negative n ..... r Is lndiCittd by sl1111ly prtfhlnq tht string of dlgiU 

with 0 11lnu1 sign. Thf b!!! or the deciNI syste• Is the n.-btr 10. lht 

systftl vsts eleven s,.OOh to denote •• lnttgor: tilt l!!.9.!U. 0 • 9 1nd 

the ainu• sl9ft. 

Although <OIII>uters could be Nnuhctured to directly �andle nuoC>ers 

tn this rrprtUntltlon, thh pr•ctlco Is not coomon. lnstud, .. dern 

c_..tors use bln•rz, or but 2, orlthmetlc. In bln•,.y 1rlthmetlc, only 

two s)'llboh, noll!llly 0 ("off") ond I ("on") ore used. The usu•l notation 

•llows •n unrestricted "width" (n...Oer of dlglu) of • nuoC>er. In contrnt. 

In c01111uter •rllhmetlc • fhtd width h usuolly •n-d. for IUIIIPlt, 

the dua bus In the 116800 Is 8 bl ts 10ldt. Tht hct thll the width h 

'"""" •11- negatho ....oers to be Npruenttd by turning on • partlcvllr 
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bit, usu1lly lht ftrst { • .. It slgnlflunt) bit. lie will rttum to this 

prese.ltly. 

S..,.timts only posltlvt nuoC>e-. 1re required. This Is the co•e In 

ll6tOO lndeud ldd,..sslng: tht ofhtt Is •n 8 bit unsl911ed Integer, llhlch 

Is 1dded to the v1lve or the lndu register to constNct •n 1ddreu. the 

lndu reglsttr Is • .!!!!!. 1ddress. 1/hfn only po•ltlve niJIIbers ore needed. 

nuoC>er• 0 • 255 con be represented In a biU. The n.-r 131, for hiiiiPle. 

c•n be wrltun In blnory (u an unsigned nurOir) as follow\: First, 

dhlde Ill by 2. obt1lntng the quotient 65 •nd r ... inder 1 The least 
significant bit Is 1. H.,.. divide 65 by 2, obtaining quotient 32 •nd 
rtNinder I. The neat bit Is 1. Ohlde 32 by? obtolntnq 16 wltll 

.-lndtr 0. The neat bit h 0. Continue until 1 h divided by 2 giving 
quotient 0 with re""lnder l. TM ropNsentttlon .ntch evolve• Is 

I hot Is, tile uM lgned blr>ary representotlon for Ill Is the bit P•ttnrn 

10000011. 

One thing w, notice Is thU blno,.y repreuntotlons lrt longor thin 

deciNI. In f•ct, they •re OIUCh too long. (lht I 1st nUIIber In Table I Is 

26 btu long In bln1,.y.) for thh reuon. othtor r��restfttltlons frooo 

""lch tilt blnt,.y rtpresentlllon t•n be obtolntd ll!l'l!dhttly ore used. 

If the but Is • power of two, say?". tllen tfto binary rtpru�t•tlon un 

II« bloc�od In groups or n 1nd .. ch group converted lndependutly. 

(hcauso 10 Is not • PO"fr of Z, tMs does not wort for deciNl to bln1ry 

conve�ions.) the syst.,. with but 8 • 23 Is coiled tht �� syst.,., 

surtlflg It tht rlgM. the conver�lon to octo! proceeds n follows: 

10 000 011 
roT 

!hot h, 13110 • 2038 , Anot/lor iyU.,., clurly 1uperlor for an 8 bl t 

1'11chlnt, Is the hu•detiNl systt• with bue 16 • 24. In tftls system, 

the nuoCH!� ("dlgtu•) ten throut/1 flftttn lrt d...,ted by A tll,....,gh r. 

To convtrt to neudtciNl, group the n...,.r In two stU of four bits: 

TAll( 3. IKTERPitHATION OF an PAnERIIS AS f'OIIR all HUMBUS 

Bit P1ttorn 

0000 

0001 
0010 
OOll 
0100 
0101 
OllO 
0111 
1000 
1001 
1010 
lOll 
1100 
llOI 
1110 
11ll 

0 

6 

10 
II 
12 
13 
,. 
�� 

SIQft· 
Ml$1!!hude 

0 

• 

s 

1 

-0 
_, 

·2 
·3 

.. 

·5 
·6 
·1 

0 0 

4 
s 

6 
1 

·1 ·8 
·6 ·1 
·S -6 

-· -� 

·3 ·4 
.z .] 

·1 ·2 
·0 ·I 

four bit tUIIPlts. All or the futuros w wish to l1lustr1te un II« found 

htre.) 
Note that tll four system give the ume oeantng to posltho n...tlers. 

In u.. slgn•AIOftltude •nd one's c-ltment systee, uch nurOir hes 1 
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•negetlve,• obulned by co�leonentlng the sign bit (In the slgn·,.gnltude 

systtOI) or the entire bit pettern (In the one's COIIPle�nent syste111). (The 

coll!?l-nt of 1 bit Is I If the bit Is 0 and 0 If the bit Is 1.) To find 

the negotlvt of • two's col!ll>hment nuoC>er, we col!ll>h��tnt the bit pattern 

1000 0011 
-,- ...,.-

We uu the convention that a prefix of '$' .,.ans hexadecimal. Thus. 

13110 • 2038 • $83. Tabh 2 shows bit Plttems corresponding to each of 

the but 16 digits . For fun. try converting SOllie others: 94 (answer 

010111102 • $5£), 240 (an1wr 11110000� • SFO). 255 (answer 1111 11112 

• srr). 211 (100001111 ?). 

TABLE 2. BINARY £0UIVALENTS OF HllAO£CIHAL DIGITS 

0 0000 8 1000 

0001 1001 

0010 A 1010 

0011 8 1011 

0100 c 1100 

0101 0 1101 

0110 1110 

0111 1111 

Whit happened? Wt11, l71 exceeds the capacity or an 8 bit unsigned 

Integer data ty.,.. or coune we .. Y h�ve suspected that when 2SS turno.d 

out to be $Fl. Thtre are only 256 possible bit patterns In 111 with 8 bit 

dlta, and so only 256 poulblt non-negotlvt n.-ers. 

There ore three principle methods to represent ntgetlve nUI!Clers I n  

binary: thty 1,.. slgn·011gnltudo, one's CO<nPltment end two's colll)lomtnt. 

The mnnlng of .. ch bit pattern In uch of the thru sysums Is shOO<n In 

T1bh 3. To kttp the Ublt short, four rather thin 8 bl t numbers ere 

glvtn; the IOOU &lgnHicant bit Is tht sign bit. (We will contlouo to un 

occurs, end tht Y (o!erflow) bit Is set on • two's <DOIP1Ment overflow. 

listing 1 h t "6800 progrt• which dtftiOnstrHes hex addition. The 

progr1m h less thin 40 bytes long, end conulns only one ariUlfttlc 

ln>trvctlon: ABA (Add AccUIIUhtor B to Accumulator A). To s0111e0nt 

unf110ilhr with IUtft>ly hn91119e progrannlng, tho progrAII fitlY seem 

brutally lnco�-ehtnslblt. So be H. The progra,m Is probably u slq>le 

u one which actually dots sotnOth1ng un be. The progree begins execution 

tt $0000; expect e new lint to begin with execution. rnttr two B bit 

nuot>ors In hu (with no SPictS or cerrhge returns). Tht '""'of the 

nuiC>trs (In hex) ond tht volue of the procouor condition code should be 

dlspltyed. 

In this progre�n, the Hack Is used to save A 1fter the lnHruct ion 

ABA bec1use other wtys of storing A chlngt the condl tlon code. Only 

1ceumuhtor A c1n be used to view the condition code r�ghter. Another 

wty to ttCDOIPllsh the UN! thing would be to store the rtrH operand 

SOOiewhert 1nd perfor01 the 1ddltlon In ltttA�Iator 8. NoH of the prograa 

In Listing I Is unch•nged. 

j$it BYTE 
STA A TEWA 
JSR OUTS 
JSR BYlE 
TAB 
AOO 8 TDIPA 
TPA 
PSH A 
PSH 8 
TSX 

TEMI'A RH8 

F£TCH OPEA AHO. 
STORE IT 

FHCH OTHER. 
STORE IT IN B. 
AOO TO FIRST. 
FElCH CC. 
STOI!E � 
STACK. 
POINT TO SUI4 AND CC. 

SPACE FOR T(HP ACC8 YALUE 

and add l. For oxa�le, ·5 • lOll � 0100 • 1 • 0101 • 5. So.,.thlng strange 

for ·8 hiPP<>n.s: ·8 • 1000 • 0111 • 1 • 1000 • ·8. T his sltuttlon Is 

flagged In • mlcroproctuor by the overflow condition code. 

The INin 1dv1nt1ge of the two's co�le.,.nt systflll Is th&t the hardware 

(Internal adder) can perfor11 extctly tho Ulllt function when Adding or 

subtracting both unsigned and two's <O"')l..,.nt nurbtM. That Is, the 

hardware will not need to know hOO< the ustr Is Interpreting the nunt>er. 

This ••uns no special Instructions are needed ror handlln� signed numbers 

uporately frot�� unsigned ones. As long u the result of a COIIPUUllon does 

not e.eeed the upaclty of the lntern1l eddtr, there Is no difference. The 

condition code register contains two blh, nu.,d C and V, to flag wllon an 

overflow hu occurrod. Consider the following four examples or binary 

additions (ue Tlblt A). The ctrry bit Is set provided An unsigned overflow 

T ABLE 4. EXAMPLES OF BINARY AOOITIOHS 

Bit Puterns Uns!ru!t.d c Two's_�ltment v 

1000 8 
-

B 
D ill 7 c1 tar 7 clnr 
llT1 '!! ·T 

Olll 7 7 
1111 IS set · I clear 
lmO li � 

0100 4 4 
0100 4 
� ! 

clear 4 
-! 

set 

1000 B ·8 
1000 woo 

8 
� 

stt ·8 
� 

set 

""" ADOTST PROGIW4 TO TEST ADOITION 

MI K81JG ENTRY POINTS: 
E0 55 BYTE EQU $E05S BYTE OUTPUT SUBROUTINE 
E07E P OATAl EQU $E07E BLOCK OUTPUT 
EOCA OUT211S EQU $EOCA OUTPUT 2 HEX + SPACE 
EOCC OUTS EOU SEOCC OUTPUT A SPACE 

. 

0000 CE 00 23  LOOP lOX ICRLFO PREPARE FOR HEW LINE. 
0003 80 EO 7E JSR PDATAl CIVLF 
0006 80 EO 55 JSR BYTE F£TCH FIRST OPERAND. 
000 9 36 PSH A STASH IT. 
OOOA BO E O CC JSR OUTS SPAC£ �E . 
0000 BD EO 55 JSR BYTE F£TCH SECOND OPERAND. 
0010 33 PUL 8 FIRST ONE AGAIN. 
0011 IB ABA ADO THE TWO. 
0012 36 PSH A SAYE FOR tATER. 
0013 07 TPA FHCH COI!OlTl� COOE. 
0014 33 PUL B 
OOlS 36 PSH A PLACE CC THEN 
0016 37 PSH B SUI4 ON STAC K . 
0017 30 TSX POINT TO STACK. 
0018 80 EO CC JSR OUTS 
0018 BO EO CA JSR OUT2HS PRINT THE SIJI4. 
ODIE 80 EO C A JSR O UT211S PRINT THE C�OITION CODE. 
0021 3S TXS RESTORE THE STACK POINTER. 
0022 20 oc BAA LOOP 00 IT AGAIN. 

0024 00 OA 04 CRLFD FCB S00,$0A,S04 DATA FOR CIVlf PRIKT. 
END 

SYMBOL TABLE 

BYTE ross CRLFD 0024 LOOP 0000 OUT2HS £DCA 
OUTS EOCC POATAl E07E 

lhtlng I. Addition Test Progrom. ht<utlon begins at oddreu 0000. 

One •ubtle point which thh progrAm demonstrttes hi• nothing lo do with 

orltMetlc: It Is thu MIK81JG progrtm OUT2HS I ncludes An IHX Instruction. 

This flu nicely with tho PSH·TSX·TXS instructions. Thh Is fllustr.tod 

In the progre•. T he dludvAntl9@ or stlectlng I pertlcular proceuor 

(such IS the 116800) rlther thAn on obstrect processor h 1lso revet led. 

E.ach Actull procnsor �till hlvt Its own programlnq trick•. Tricks are like 

fog to 1 beginner. An Abstrect untrlcky procouor .. Y bt better to coonunl· 

cite obstrect ldeu. On the other hond , the trlcu e.t pretty goo4 too. 

We will not 1lwoys bt btglnners. 
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nut 110nth,.. dhcuu ... ttlplt prechlon iddlllon tnd subtroctlon and 

conversion bet>tttfl dtcl,..l (ASCII) •"" binary. 

II-= 
-�:;�d�ror.l 

�-��=lilt.., Code 

1r 1!0 rr r.e 

1r rr 7£ rt 
40 40 1!0 OA 

80 80 00 07 

rtqure 1. So..,lt Run of lhe Pt"09rt• of lining 1. 

Holt thH the firn t..o btu of the cor.Sitl.., code •re '"'•YS on; the bits 

•re 1 1 H I N 1 v C • In this ftillplt, the Interrupt Nsk 1 wu set, so 

the llrH hh chlr•ctcr h r or 0 deotndln9 on the hal f-corry bit. 1ht 

St!<:Ond nybble (hu chtracter) h HZVC (In bln•ry). As unslqned probleiiiS, 

the four tu..,les shown here �re 127 •1Z8 • Z55, 127 • Z5S • 126. 61 • 64 

• 1Z8 and 1Z8 • 128 • 0 , respectively; they '" exactly anologous to the 

four proble<os In hble 4. 

Howard Berenbon 
Software Exchange 
2681 Peterboro 
w. Bloomfield, Ml 48033 

AND NOW A TELEPHONE WITH BYTE 

Home computing is a term I have been 
using frequently to describe my activity 
as a computer hobbyist. I am operating a 
homebrew Motorola 6800D1 microcomputer 
system, expanded to 8K. But how many of 
us are actually using our systems for home 
applications? Oh, it is interesting to 
write and usc programs for playing games 
and use other programs which assist us in 
our programming. But it would become even 
more interesting to have programs for our 
systems which do other things, beside 
number manipulation. Up to now, 
demonstrating a computer game or two to 
friends doesn't really show them what the 
system can do. Games are fun for a while, 
but then I always hear the comment, "but 
what is the computer good for • • •  what can 
it be used for". So I decided to write 
two telephone applications programs, the 
6800 AUTO�"TIC TELEPHONE DIALER and the 
6800 TELEPHONE ANSWERING DEVICE PROGRAM. 

The 6800 AUTOHATIC TELEPHONE DIALER 
PROGRAM is an excellent program to 
demonstrate what a home computer can 
really do. It is written in 6800 machine 
language and is available for $9.95 
postpaid from my address shown above. I 
offer a complete documentation package, 
including circuit diagrams and 
instructions. Included is a punched paper 
tape in Mikbug* format and an object code 
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listing. Instructions are provided for 
modifying the dialer to operate on other 
6800 systems. You do not have to be an 
engineer or scientist to appreciate the 
home computer. Having your 6800 system 
dial the telephone demonstrates that 
hidden mathematical magic of this new 
technology. 

The dialer program is written to 
operate in 6800 systems using Mikbug* but 
may be converted to operate on most any 
6800 system. It will run in less than 500 
bytes of RAM memory. Up to 650 variable 
length telephone numbers can be stored in 
memory, to be accessed later for dialing. 
This of course, is limited to the size of 
your system memory. A buffer area is used 
to store the phone numbers. Any len�th 
phone number may be stored, including area 
codes to make long distance calls. A 
character code representing the particular 
phone number is used to access the number 
from memory. When you are ready to dial, 
just enter the code. A subroutine runs 
throurgh the data buffer searching for the 
code entered. Once the code is found the 
number is processed for dialing through 
the telephone interface circuit. 

The interface circuit is used to 
interface the computer to the teleohone. 
using only 5 common electronic components. 
A PIA 6820 is connected to the interface 
circuit. Dialing is performed with a 

series of pulses outputted to the 
telephone interface through the PIA. The 
PIA is initalized for I/0 before entering 
into the dialers mini-operating system. 
Telephone numbers are loaded using the 
desired code, then accessed later with the 
'Search' command. 

The telephone dialer interfaces easily 
to any standard telephone, dial or 
pushbutton. It dials a number in 
approximately 4 seconds, or about twice as 
fast as it takes to dial the telephone 
normally. 

The interface may be left connected to 
the telephone all the time. 

Other applications include intergrating 
the dialer in a home or office burglar 
alarm system for dialing the local police 
department to report a breakin; using a 
pre-recorded message activated by your 
system. It could also report a fire and 
the address, as well. Business dialing 
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becomes much more efficient and faster. I 
would be interested in hearing from others 
with ideas for these programs. 

A second applications program offered 
is the 6800 TELEPHONE ANSWERING DEVICF. 
PROGRAM, available for only $4.95 
postpaid. The program allows the computer 
to answer the telephone, play a 
pre-recorded message and record the 
callers message. It can be used with any 
6800 system, having as little as 500 bytes 
of RAM. Complete documentation, assembly 
listing and circuit diagrams are included. 

Several other programs are available as 
described in my free flyer. Please 
address all request to the address shown 
at the top of this article. 

* Mikbug is a registered TM of Motorola, 
Inc. 

FLEX TO BFD 
Coast Guard Photo Journalist 
Date L. Puckett 
183 Farm Acre Rd. 
Syracuse. NY 13210 
NOTE: FLEX Is copyrighted by TSC and SWTPC. 
BFD Is copyrighted by Smoke Signal Broadcasting. We recommend 
purchase of software from copyright holders. 

One of the best disk hardware systems on 
the market is the Smoke Signal Broadcasting 
BFD-68. The unit comes in a sturdy cabinet 
with power supply and provisions for from 
one to three disk drives. A controller 
board plugs into the SS-50 bus. 

On the other hand, one of the best disk 
software systems is FLEX which was written 
by Technical Systems Consultants (TSC) and 
is delivered with the SWTPC MF-68 Disk 
system. This article will tell you how to 
use the two as a team. 

I started out with the BFD-68 in January 
of 1978. At the time, I was told by the 
Computer Mart in New York City that the 
Smoke Signal System was the only one to 
consider because of the poor software 
delivered with the MF-68. 

Why then did I want to make the switch 
to FLEX? Why didn't I just stick with 
DOS-68, the operating system which comes 
with the BFD-68. There were several 
reasons. 

Compatibility was probably the most 

important. I wanted to exchange a few 
programs with my brother in Oklahoma City. 
He uses FLEX and didn't have the time to 

make tapes. 
Recently I was transferred to Syracuse 

University for a year of special training. 
I went to a local CHIPS meeting and met a 

couple of 6800 users. They used FLEX. 
And, we wanted to work out a few problems 
together. It was time to look into FLEX. 

Since I have made the switch, I have 
been amazed at the ease of operation. I 
think FLEX is great because it is people 
oriented. 

A good example is the method FLEX uses 
to assign extensions to files. Depending 
on the source and type of material it 
defaults to a particular extension, usually 

.TXT for text and .BIN for binary. The 
assembler automatically assigns a transfer 
address to the file, making it easy to 
create command files. 

To execute a command, you simply type 
the command name along with any paramaters. 
You may use a comma or a space as a 
delimiter when typing in a command line. 

FLEX ignores all but a few special 
control characters. This allows you to hit 
control p, control v, to erase the TVT 
screen without affecting the operating 
system. If you try that with DOS-68, you 

get an obnoxious, unhuman error code. FLEX 
gives you an error message in plain 
English, ie, NO SUCH FILE. 

Allow me one more sales point and then 
we'll move on to the technical details 
involved in the conversion. The TTYSET 
utility command alone makes FLEX far 
superior to the competition. 

With TTYSET, the user can define the 
Backspace Character, Delete Character, End 
of Line Character, Depth Count, Width, Null 

Count, Tab Character, Full or Half Duplex, 
Eject Count, Pause On or Off, and the 
Escape Character. 

All of these parameters can be changed 
at once, or they may be changed separately. 
You can even build a file which changes the 
parameters for various input-output devices 
and then execute that file when you change 
terminals. If you use FLEX's GETCHR and 
PUTCHR routines with all of your software, 
you have complete control of all these 
parameters automatically at all times. 

For a more complete description of 
FLEX's capability take a look at Mickey 
Ferguson's article, on Page 72 of the 
October, 1978, KILOBAUD. 

Down to business. TSC writes 

outstanding software. Everything is 
structured and easy to follow. 

The conversion is made easier because 
TSC has gathered all of their disc driver 
routines and placed them on one page of 
memory. You will find them at $7FOO. 

FLEX uses five routines for all 
communication with the disk hardware. The 
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table below gives you the location of each 
routine in the jump table and the location 
of each routine. 

ADR NAME TARGET 
$7FOO Read $7Fl7 
$7F03 Write $7F67 
$7F06 Verify $7F92 
$7F09 Restore $7FA2 
$7FOC Drive $7FD2 

To use FLEX with the Smoke Signal 
Broadcasting BFD-68 unit you must also know 
the locations of the driver routines in the 
ROM on the controller board. It was a lot 
of work but we managed to trace these 
locations down and label them. Here is the 
jump table. 

ADR Name or Function 
$8020 Cold Start 
$8023 Warm Start 
$8026 Initialize PIA 
$8029 Read Sector 
$802C Write Sector 
$802F Read Track 
$8032 Write Track 
$8035 Seek 
$8038 Restore 

* 

* 

Note table is in 
two parts. 

$8060 
$8063 
$8066 
$8069 
$806C 
$806F 
$8072 
$8075 
$8078 
$8078 

Send Command 
Operation Complete 
Clean up & Return 
Write Sector Register 
tvrite Track Register 
Write Track Number 
Read Track Register 
Step In 
Step Out 
Step 

Let's start with the READ routine. FLEX 
calls this routine with the FCB Sector 
Bu£fer Address in X, the track number in A 
and the Sector Number in B. 

The BFD-68 ROM expects to see the track 
number in $A07C, the sector number in SA07D 
and the FCB Sector Buffer in $A07E. The 
following code does the job nicely. 

ORG $7Fl7 
STA A $A07C track 

STA B $A07D sector 

STX $A07E sector buffer 
JMP $8029 call BFD-68 read 

The write 
A-register 

routine 
goes to 

is identical. The 
$A07C, the a-register 
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goes to 
to$A07E. 
however. 

$A07D 
This 

and 
time 

the 
you 

X-register 
jump to 

goes 
$802C 

You should ORG your write routine at 
$7F67, the location pointed to by FLEX's 
jump table. Also notice that there is an 
implied RTS at the end of these jumps, so 
you are actually just pointing to a 
subroutine when you jump. 

The Verify routine is next. All you 
need to do is read the sector you just 
stored. Use this code. 

ORG $7F92 

JSR $8029 BFD-68's read sector 
BIT B $18 
RTS 

The Restore function is next. It 
instructs the drive to do a Seek to Track 
0. Because it is a little more complicated 
I will ask you to refer to the assembled 
source listing accompanying this article. 

The final disk driver routine is located 
at $7FD2. It is the Drive Select routine. 
I own a single drive system and used the 
simple routine listed here. 

PSH A 
LOA A $08 
STA A $A07B 
PUL A 

RTS 

If you have more drives I think the 
routines given in the assembly listing will 
work. I have not been able to check them 
out completely however since my hardware is 
strapped to indicate one drive and the 
controller chip can not recognize any 
additional drives. 

There are several problems that are 
worth mentioning. First. The stack 
pointer is set to $A07F by FLEX. BFD, 
however, uses SA07A to $A07F for a table. 

To fix this problem use the code given 

under the labels INTPil ad INTPI2 in the 
listing. These routines set the stack to 
the proper location and then call a 
subroutine which initializes the PIA on the 
controller board. They then jump back to 
FLEX. 

The MF-68, on the other hand, simply 
defines addresses in the I/O range for the 
registers used by the controller chip. The 
MF-68 does not require any PIA 
initialization. 

I should mention here that if you have 
any additional software that sets the stack 
pointer at $A07F you should change it to 
$$A079. You must do this in both BASIC and 
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in the TSC Assembler which you buy to run 
in FLEX. 

There is only one other change that is 
required to make you the proud owner of a 
BFO/FLEX system. You must make a change in 
the NEWDISK utility or you won't be able to 
initialize a new disk. 

To make these changes use the command, 
GET NEWDISK.CMD. Then, at location $0460 
install the code: 

STX $A07E point to buffer 
LOAA $08 and drive number 
STAA $A07B 
JMP $8032 the BFO write single track 

command. 

ORG $0486 
STAA $A07C 
JMP $8035 

store the track number 
call BFD Seek routine 

After you have made the changes above, 
save a new copy as NEWDISKl.CMD on your 
FLEX system disk. The user should note 
here that I have made no other changes to 
the NEWDISK utility. The disk that you 
NEWDISKl can be used and booted on anyones 
MF-68 system. Please note, however, that 
the code above makes it necessary for you 
to place the disk you want to intialize in 
drive number 0. 

It is quite possible that you might want 
to write a new bootstrap loader routine, 
assemble it at 0534, then save it with the 
previous changes as NEWDISK2.CMD. You 
would then be able to boot directly into 
FLEX from a cold start. Since I considered 
that project a little over my head I 
decided to do it the easy way. 

I use BFD's boot to load FLEX into low 
memory along with a move routine. DOS-68 
is linked to the move routine, which 
automatically executes FLEX after the move 
is complete. See the assembly listing for 
details. 

The only other thing you will need to 
get started is a copy of FLEX from SWTPC. 
You'll need to have a friend with an MF-68 
system make you a tape copy of FLEX, 
$7000-$7FFF, or take your controller board 
and drive to his computer. 

Using one method or the other get a copy 
of FLEX loaded at $7000. Then, move it 
into low memory and save it along with the 
move routine on a BFD-68 disk. 

Finally, link the move routine to the 
DOS-68 boot. Then, when you type, J 8020, 
for a cold start you will wind up in FLEX 
if this disk is in drive number 0. 

I hope you have been able to follow this 
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conversion and will enjoy the benefits of 
using FLEX with the BF0-68. If you have 
any questions send me a SASE and I'll try 
to help. If you would rather not type in 
the new code I can supply the code shown in 
the assembly listing along with the single 
drive copy command on a cassette tape, KC 
standard format at 300 baud for $10. I 

will put both the source and the object on 
the tape. 

I would be especially interested in 
hearing from anyone who writes a routine to 
boot FLEX directly. 

7103 
710F 
7112 
7118 
7127 
713C 
7803 
7806 
7740 

7600 
7600 20 05 
7602 01 
7603 00 00 
7605 00 00 

. 7607 CE 77 40 
760A BD 71 27 
7600 25 lC 
760F CE 77 40 
7612 60 oc 

7614 26 09 
7616 CE 76 DO 
7619 BD 71 18 
761C 7E 71 03 

761F CE 77 40 
7622 86 01 
7624 A7 00 
7626 BO 78 06 
7629 27 09 

762B BD 71 3C 
762E BO 78 03 
7631 7E 71 03 

NAM SOC 

* by Dale L. Puckett 
Chief Photojournalist 

* U. s. Coast Guard 

* 163 Farm Acre Road 
* Syracuse, New York 13210 

* November 16, 1978 

* EQUATES 
WARMS EQU 
GETCHR EQU 
PUTCHR EQU 
PSTRNG EQU 
GETFIL EQU 
RPTERR EQU 
FMSCLO EQU 

$7103 
$710F 
$7112 
$7118 
$7127 
$713C 
$7803 
$7806 
$7740 

FMS EQU 
FCB EQU 

soc 

VN 
SAVE X 
TWICE 

SDCl 

SDC2 

ERROR 

ORG 

BRA 
PCB 
FOB 
FOB 

LOX 
JSR 
BCS 

$7600 
SOCl 
1 
0 
0 

#PCB 
GETFIL 
ERROR 

LOX #FCB 
TST l2,X 
BNE SDC2 
LOX #EXTSTR 
JSR PSTRNG 
JMP WARMS 

LOX 
LDA A 
STA A 
JSR 
SEQ 

JSR 
JSR 

#FCB 
Ill 
o,x 

FMS 
SOC3 

RPTERR 
FMSCLO 

JMP WARMS 
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7634 86 FF SDC3 LOA A #$FF set for binary file 

7636 A7 3B STA A 59,X 
7638 CE 01 00 LOX #$100 point to memory 

763B FF 76 03 STX SAVE X 
763E FF 76 05 STX TWICE 
7641 CE 77 40 LOOP LOX #FCB read to memory 

7644 BD 78 06 JSR FMS 

7647 26 18 BNE ERRORl 

7649 FE 76 03 LOX SAVE X 
764C Be 3F FF CPX #$3FFF check for end of memory, your 

764F 27 OB BEQ RPTMEM address may be different here 

76Sl A7 00 STA A o,x 
76S3 OB INX 
76S4 FF 76 03 STX SA VEX 
76S7 20 EB BRA LOOP 

7659 CE 76 FO RPTMEM LOX #MEMSTR 
76SC BD 71 18 JSR PSTRNG 
76SF 20 CA BRA ERROR 

7661 A6 01 ERRORl LOA A l,X look for EOF error 

7663 81 OB CMP A #8 
7665 26 C4 BNE ERROR 
7667 86 04 LOA A #4 If it is close file 

7669 A7 00 STA A o,x 
766B BD 78 06 JSR FMS 
766E 26 BB BNE ERROR 
7670 CE 76 B6 LOX #PROMPT tell user to change disk 

7673 BD 71 18 JSR PSTRNG 
7676 BD 71 OF JSR GETCHR get go ahead from user 

7679 CE 77 40 LOX #FCB open for write 

767C 86 02 LOA A #2 
767E A7 00 STA A O,X 
7680 BD 78 06 JSR FMS 
7683 26 A6 ERRORS BNE ERROR 
768S 86 FF LOA A #$FF set to binary 

7687 A7 3B STA A S9,X 

7689 FE 76 OS LOOP! LOX TWICE write memory onto disk 

768C BC 76 03 CPX SA VEX 
76BF 27 10 BEQ DONE 
7691 A6 DO LOA A o,x 
7693 OB INX 
7694 FF 76 OS STX TWICE 
7697 CE 77 40 LOX #FCB 
769A BD 78 06 JSR FMS 
7690 26 E4 BNE ERRORS 

769F 20 E8 BRA LOOP! 

76Al 86 04 DONE LOA A #4 close file 

76A3 CE 77 40 LOX #FCB 
76A6 A7 00 STA A o,x 
76AB BD 78 06 JSR FMS 
76AB 26 06 BNE ERRORS 

76AD CE 76 Dl LOX #DONSTR 
7680 BD 71 18 JSR PSTRNG 
76B3 7E 71 03 JMP WARMS all done 

* Strings 
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76B6 43 PROMPT FCC 'CHANGE DISK THEN HIT A KEY' 
76DO 04 FCB 4 

76Dl 46 DONSTR FCC 'FILE COPIED' 
76DC 04 FCB 4 
76DD 45 EXTSTR FCC 'EXTENSION REQUIRED' 
76EF 04 FCB 4 
76FO 4E MEMSTR FCC 'NOT ENOUGH MEMORY' 
7701 04 FCB 4 

END soc 

NO ERROR(S) DETECTED 

SYMBOL TABLE: 
DONE 76Al DONSTR 7601 

EXTSTR 7600 FCB 7740 

GETFIL 7127 LOOP 7641 
PSTRNG 7118 PUTCHR 7112 
soc 7600 SDCl 7607 

VN 7602 WARMS 7103 

A07C 
A07D 
A07E 
8029 
8026 
A07B 
7145 
715D 
802C 
7Fll 
7FOF 

8072 
7Fl3 
8038 
7100 
A048 
2800 
A002 

37FF 
A004 
7000 
A020 

7Fl7 
7Fl7 87 AO 7C 
7FlA F7 AO 70 
7FlD FF AO 7E 
7F20 7E 80 29 
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ERROR 762B ERRORl 7661 ERRORS 7683 

FMS 7806 FMSCLO 7803 GETCHR 710F 
LOOPl 7689 MEMSTR 76FO PROMPT 7686 
RPTERR 713C RPTMEM 7659 SA VEX 7603 
SDC2 761F SDC3 7634 TWICE 7605 

NAM BFDFLEX 

* These routines allow FLEX, written by 
* Technical Systems Consultants, to run in the 
* BFD-68 environment. 

* Equates 

BFDTRG EQU 
BFDSRG EQU 
BFDSBU EQU 
BFDRED EQU 
BFDINT EQU 
BFDDRG EQU 
FLXCOS EQU 
FLXWST EQU 
BFDWRT EQU 
X TEMP EQU 
FLXDRG EQU 
BFDRTR EQU 
TRKPTR EQU 
BFDRST EQU 
FLEX EQU 
PC EQU 
FLEXLO EQU 
BEGADR EQU 
FLXLOE EQU 
ENDADR EQU 
FLEXHI EQU 
TARADR EQU 

* Read routine 

ORG 
READ STA A 

STA B 
STX 
JMP 

$A07C 
$A07D 
$A07E 
$8029 
$8026 
$A07B 
$7145 
$7150 
$802C 
$7Fll 
$7FOF 
$8072 
$7Fl3 
$8038 
$7100 
$A048 
$2800 
$A002 
$37FF 
$A004 
$7000 
$A020 

$7Fl7 
BFDTRG 
BFDSRG 
BFDSBU 
BFDRED 

Smoke Signal Track Register 
Smoke Signal Sector Register 
Smoke Signal Sector Buffer Pointer 
SSB Read Sector routine 
SSB Initialize PIA routine 
SSB Drive Register 
SSB Cold Start Address 
SSB Warm Start Address 
SSB Write Sector Routine 

Flex Drive Register 
SSB routine to read track register 
Flex track holder pointer 
SSB Restore routine 
Cold Start jump 

Program Counter 
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* Initialization routine for PIA and 

Stack Pointer 

7F23 BE AO 79 INTPil LOS nSA079 Set stack below BFD registers 
7F26 80 BO 26 JSR BFOINT Go initialize PIA 
7F29 7E 71 4B JMP FLXCOS+3 Return to FLEX 

7F2C BE AO 79 INTPI2 LOS 
7F2F 80 80 26 
7F32 7E 71 60 

JSR 
JMP 

H$A079 
BFDINT 

FLXWST+3 

* Routine which sets proper code for 
* BFD Drive Select Register and 

7F35 Bl 00 
7F37 26 06 
7F39 86 08 

7F3B B7 AO 7B 
7F3E 39 
7F3F Bl 01 

7F41 26 04 
7F43 B6 10 
7F45 20 F4 
7F47 Bl 02 

7F49 26 04 
7F4B B6 20 
7F40 20 EC 

7F4F 20 EB 

7145 
7145 7E 7F 23 

7150 
7150 7E 7F 2C 

7F67 

* places it in BFDDRG. 

CMPDRN CMP A #0 
BNE CHl<l 
LOA A #$0B 

RETlO STA A BFDDRG 
RTS 

CHKl CMP A #1 
BNE CHK2 
LOA A #$10 
BRA RETlO 

CHK2 CMP A #2 

BNE DEFAUL 
LDA A #$20 

BRA RETlO 
DEPAUL BRA RETl0-2 

* Patch within FLEX 

ORG 
JMP 

ORG 
JMP 

* Write routine 

FLXCOS 
INTPil 

FLXWST 
INTPI2 

ORG $7F67 
7F67 B7 AO 7C WRITE 
7F6A F7 AO 70 

STA A BFDTRG 
STA B BFDSRG 

7F60 FF AO 7E STX BFDSBU 
7F70 7E 80 2C JMP BFDWRT 

* Verify routine 

7F92 ORG 
7F92 BD BO 29 VERIFY JSR 
7F95 C5 lB BIT B 
7P97 39 RTS 

$7F92 

BFORED 
#$18 

* Restore Routine 

7FA2 ORG 
7FA2 FF 7F 11 RESTOR STX 

7FA5 BD 7F 02 JSR 
7FAB BD 80 38 JSR 
7FAB FE 7F 11 LOX 
7FAE 26 01 BNE 

$7FA2 
X TEMP 
DRVSEL 
BFDRST 

X TEMP 
RESl 

Default to Drive #0 

Go select drive 
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7FBO 39 RTS 
7FB1 17 RESl TBA 
7FB2 85 40 BIT A #$40 
7FB4 26 02 BNE RES2 
7FB6 oc CLC 
7FB7 39 RTS 
7FB8 C6 OB RES2 LDA B #$08 Write protected signal 
7FBA oc CLC 

7FBB 39 RTS 

* Drive Select 
* Note: Author has a single drive system 
* and has been unable to 

test this routine. 

7FD2 ORG $7FD2 
7FD2 A6 03 DRVSEL LOA A 03,X Get Drive Number 
7FD4 84 03 AND A #$03 from FCB 
7FD6 80 15 DRVl BSR DRV2 Get Track holder pointer 
7FD8 36 PSH A 
7FD9 BD 80 72 JSR BFDRTR 
7FDC 32 PUL A 
7FDD E7 00 STA B oo,x Save current track 
7FDF 87 7F OF STA A FLXDRG tell FLEX which drive 
7FE2 BD 7F 35 JSR CMPDRN put drive number in BFDDRG 
7FE5 80 06 BSR DRV2 
7FE7 A6 00 LDA A o,x Restore track number 
7FE9 87 AO 7C STA A BFDTRG and let BFD know location 
7FEC 39 RTS 
7FED FE 7F 13 DRV2 LDX TRKPTR Point to track holder pointer 
7FFO F6 7F OF LDA B FLXDRG Get drive number in B-reg 
7FF3 27 04 BEQ RETl 
7FF5 08 DRIV21 INX 
7FF6 SA DEC B 
7FF7 26 FC BNE DRIV21 
7FF9 39 RETl RTS 

* Routine to move FLEX from $2800 to $7000. 
* This routine is loaded as part of FLEX file 
* on BFD Disc. 

* It is linked to the DOS-68 boot routine 
* and will execute when the user 
* turns on the computer and types 
* J 8020. 

2700 ORG $2700 
2700 CE 71 00 MOVFLEX LDX !I FLEX 
2703 FF AO 48 STX PC 
2706 BF AO 42 STS $A042 
2709 CE 28 00 LDX #FLEXLO 
270C FF AO 02 STX BEGADR 
270F CE 37 FF LOX !IFLXLOE 
2712 FF AO 04 STX ENDADR 
2715 CE 70 00 LDX #FLEX HI 
2718 FF AO 20 STX TARADR 
2718 FE AO 02 LOX BEGADR 
271E A6 00 MOVl LDA A O,X 
2720 FE AO 20 LDX TARADR 
2723 A7 00 STA A o,x 
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2725 08 INX 
2726 FF AO 20 STX 

2729 FE AO 02 LOX 
272C BC AO 04 CPX 
272F 27 06 SEQ 
2731 08 INX 
2732 FF AO 02 STX 
2735 20 E7 BRA 
2737 7E 71 00 DONEMV JMP 

END 

NO ERROR(S) DETECTED 

SYMBOL TABLE: 
BEGADR A002 BFDDRG A07B SF DINT 8026 
BFDRTR 8072 BFDSBU A07E BFDSRG A07D 
CHKl 7F3F CHK2 7F47 CMPDRN 7F35 
DRIV21 7FF5 DRVl 7FD6 DRV2 7FED 
FLEX 7100 FLEX HI 7000 FLEXLO 2800 
FLXLOE 37FF FLXWST 7150 INTPil 7F23 
MOVFLE 2700 PC A048 READ 7Fl7 
RESTOR 7FA2 RETl 7FF9 RET10 7F3B 
VERIFY 7F92 WRITE 7F67 X TEMP 7Fll 

TINY MUSIC 
Noel J. Thompson 
Hawaii Institute ol Geophysics 
2525 Correa Rd. 
Honolulu, Hawaii 96822 

* * �r. I(IJUJ..D VOTJ ll KE TO l1AXE YOUR 6899 
CEiH�HATE NUS It > �"'ULD YO l LIKE TO DO IT 

CHEAPLY. GET ST;\J\Tl::U WJICKJ.Y. AND BE ABJ.E 
TO J:::<PAJiD TO B ICCER A11D UETrER SOUNDS AS 
YOU �EE wllAT CAN DE DONE'! 

'nlEN PElUlAPS Y•JO \WULD DE INTERESTED 
l N l•iAAT IUS Bll:f>:N llONE ON 1'!\' SYS'ffil'(. lfi:HE 
IS A l<ii\Y TO GO 1\T IT. 

S I NGl� 1 '11 M ENCTNEEI\, I'VE ALWAYS 
BIJ I L T TJ{J� llAJU)\oii\1\E fo"l RBT AND rnE SJF'niAitE 
LAST. Tll J S t'LI ES CQUN'nm. TO THE 
TRADITIONS Of TilE TOP ·- DOl¥1� PROGRAM11ER. 
BUT TIJATS ·nm W�\ Y I Ai'!. 

JU:JU�, BO�rroM: - UJ>, IS TBE toiAY YOU 
Ot\N GO 1\T IT. 

* * w TilE JIAfU)WAllE * * :t 

TIJE GENEI\\TION OF �rrJSTCAL TOimS WITH 
A M I CROCOI'(J'IJTCR C1Ui U ; llOifE WI TIJ A 
D IC !TAL - TO - i\l'li\LOC CONVl�I\TOR. l>l1liCB 
YUU CAN BUILl) YOURSELF. IT IS NOT 
NECESSARY TO PUT l'!ONEY INTO 1\ D-A 
CONV:::RTOll BU(i, OR ·ro SIWPL Y TRE l'fiNIJS 
P0\¥1:l1 SUI'PLIES TIIAT MJ\Y GE'r INVOLVED IN 
DO lNG IT 'RICH.(" . 

F I CUR£ I SUO"-S A S I MJ>lE 
0 IGlTAL-1'0-ANJ\LOG < D-1\:1 <.:ON\'ERTOJ\. TIHS 
SC:IiEI'lATIC ASSUMES YOIJ lfAVE Al.ll.EADY 
J\JJD11ESSED A l'IEri:oJlY LOCATION FOR T1iE D-A 
J.'UliCTlOI�, WITIJ 1\ DECOD INC OF TBE ;\DDRESS 
L1 NE:;. IN THIS CASE 'nJE I.OC1\T I ON IS 
BE19. ;\IH> EXECUTING A s·ron.E-1\··AT-BEII:l (B7 
F819) l.NS'ntlJCTION 1\A ISES WillE DE 19 
l'fOMENTi\1\ I L Y. 
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TARADR 

BEGADR 
ENDADR 
DONEMV 

BEGADR 
MOV1 
FLEX 

BFDRED 8029 BFDRST 8038 
BFDTRG A07C BFDWRT 802C 
DEPAUL 7F4F DONEMV 2737 
DRVSEL 7FD2 ENDADR A004 
FLXCOS 7145 FLXDRG 7FOF 
INTPI2 7F2C MOV1 271E 
RESl 7FB1 RES2 7FB8 
TARADR A020 TRKPTR 7Fl3 

THE ll U IT COi'IPUTER D1\T1\ DUSS IS 
SUPPLIED D lll.ECTL Y ·ro f'JIE 1!: 1 GAT I NPllT 
PORTS OF' ,\ 74100 8-UlT l.t\1'CB, lmiGH Gl\AH� 
E I GTI'f' DATA U t•t't) 1.-UEN P I Nt 12 1\ND !!3 1\ll.E 
B!Gll, ;\NU RET:\INS THEr[ INDEF II� ITEL't wlJEN 
p [(of,' 12 AND !!!l ARE LOtv. 'mJ�SE D ITS A'tE 
Pll.ESF.NTED TO TilE E IGBT OIJ'I1'UT PINS . 

1 f YOU ,\LllEADY Ill\ VE Ali 8-lll T POllT 
A Vi\ I LABLE, YOIJ t\Ll\Et\1)'( Jll\ VE EVE�lYTii I NG 
BUT 'llih: lUrS ISTOHS. COiHi' H:lfll.E '1111!: JlOl\T 
FOlt OUTPUT. Ml•) TIE TilE HES I STOll NET\fOIUC 
TO TilE E I cu·r ld HES. 

·'ff.IOO L.ATC.H· 
1o K Yc w P"''"�.s. 

+5v &ei'GH 

I looK Y•w 
9 EAC.t\ 

Fig. .1 
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TilE CROUP OF 47K AND lOOK RESISTOHS 
CONSTITIJ1'E 1¥11/\T IS IO'fO�""N AS AN 'R - 2R 
LAUDER He f'\ofORK' • 1\ VOLTAGE APPL 1 ED 1'0 

ANY INPU'r TERMIN1\L fiAS IIALF THE EFFECT ON 
TilE •)IJTPliT VOL T1\GE AS DOES A '\Ol TAGE 
APPL lED 10 'M:IE Nt:X1 INPU'r TEIDilNAL TOWAI\D 
TilE OUTPUT. ·nrus �ll£N A B I NJ\RY NUl'ffiER IS 
APPLIIW 1\) 'ni£ EIGHT INPU"f TERI'I.JNALS. 
FROK THE 74100. A V'1LTACE APPEARS AT TiiE 

OU1JlliT lo!IIICII IS PROPORTIONAL Tu THE 
B 11•1\I\Y NIJI'IBER. FULl� SCALE OUTPUT TilTH IS 
VOJ:r INPuTS IS ABOUT 2 1.'2 VOLTS. 
LOAD I NG ON TUE OUTPUT DO£SN 'T CBANGE THE 
PltOPORTIOHS OF TilE NE'NOfUC. SO MllST AliY 
HOI'fE M1JS I C AMPLI PIER CAli BE FED FR•Jl'{ T1:fE 
OUTPUT 'lo!Tl1J PLENTY OF VOLUl'fE. REGARDU:SS 
OF THE AKPL IF I ER CIL\RACTEJ\ I ST l CS. 

TTL �Q.UII'KENT :,UCR AS TilE ?<ll\)0 DOES 
NOT PUT OUT A I•'ULL FIVY. VOLTS �lTEI� RICD. 
DUE TO THE INTERNAL r.ONFIGURATION OF 
TRANf� IS'MilS. Tn. D OES . UOliEVER. SIJPJ>L Y A 
HI Gil II'IPEI)�CE OIJTI>IJT lolltEN 'rRE OUTPUT I S 
PULLED R I mnm 'ITh\N TilE NOJU'£Al. 4. 3 VOLT 
OUTPUT. 'l1lUS 'T'IT£ IK RES ISTOllS CAN PULL 
TIU: 'JIIc;n· OUTPUT fJl' TO G VOLTS. THIS 
MJ\I<.ES ALL ' IIIGTI ' OUTPUTI; EQUAL, m SPITE 
OF D I FFEI\ENCES BE'f'\oll':EN TIIE VAR IOOS TTL 
OUTPUT STAGE� . 

TilES!:: PULL-UP IU�S ISTORS ARE NOT 
NECt:SS,\1\Y. HOI.fEVER. LEJ\VE SPACE FOR TIIEM: 
AND TJ\'{ THE TIHNC \of"ITJIOUT. YOU 1\0N'T 
NEED PULL-Ul'S UNLESS YOU DtCIDE YOU wANT 
PREC I St:: VOLT1\CES TO COM:E OUT. •rn IS ISH' T 
NZCt:SSARY FOR MUSIC. 

A REQU I ru:KENT OF SUCH A D-A 
CONVERTOR IS 'n\J\T 'MlE RESISTOR VALUES IN 
TilE 'll- :!It lfE'f\oiOI\K' BE F.NOUCH Al.fKE SO 
'nL\T Til£ OUTI>UT FROM A BINARY 1 \lOUOOOO 

�ILL HE TilE I'ROPER ONE-BIT CREATE!\ 11:1!\Jf 
THE OUTPUT FROM. 1\ D I NARY 0 Il l t 111. WITH 
A RE'50LIJTION 01� 0 BITS. Tit£ REStSTOHS 
CLOSE ·ro 'mE OUTPUT SHOULD BE """ITHIN A 
PART IH 236. 

JJO,.,"£\'[Jl, FOR TillS PROJI�CT. PICK A 
BUNCH OF 1\ES ISTORS FROM: THE SAME BATCH 
J\1.0 PUT TIIEM IN. DO liT WORRY ABOUT 
TRttr�11NC "MIJ!:M:. YOU ' LL NEVER BE1\R THE 
�:IUtOHS. 1\S 'nfEY 'lo!'llL RAVE 1\.n EFFECT ONLY 
ON 'MJE OUTJ'IJT W1\VESHJ\PE. NOT ON ITS 
FI\EU.IIENCV. 

' 

Till NCB \o/OIJLD DE D f FFERENT 'IF YOU 
\ot"Ell.E TAl.l<l NC AJJOUT T\of"EL VE BIT OIJTI>UT. 
THEN MUCH MORE ACCURACY loi011LD BE 
REQUIRED. 

A CAPAC I TOR. 1\NVTIH!fG OVER ABOUT ONE 
M:ICROFJ\lti\D. C1\n BE USED TO COUPLE THE 
OUTPUT TO AN J\IJD 10 AMPLF IER. IN CASE THE 
AHPLIFIEJ\ DOitSNT l.IKE TilE OFFSET IN 
CENTER VOL TAG£ PRESENT£D BY A D-A 

CONVERTOR �llOSE OUTPUT IS ALWAYS POSITIVE 
VOLT.\C£9. 

* * * S I NP. GENERATOR SOFTWARE * * * 

SO Jo'J\R \•IE ONlY Hi\Vt: 
\orlJ I Crl CAM DE CHANCED 
CONTROL • \or"E DO NOT BA VE 
SO OUR D-1\ CAN 'T YET MAKE 
REST IS Al.L SOF'NARI::. 

A DC VOLTAGE 
UNDER PROGRAM 
AN OSCILLATOR. 
MUSIC. BUT 'niE 

CIIANGINO '£'HE VOL TAG£ FROM: THE D-A 
CONVERTOR AT i\ RJ\P ID RATE CAN MAKE t\n 
AUD ft) TON IZ. IT WOlJLD BE NICE TO MAKE 1liE 
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TOME 1\ � IN£ - loiAVE BY CHANCING TilE 
VOL T-\GE IN THE PROPER Mi\liNER. 

AFT£11 YOO MAKE THE D-J\. COIWER'roR 
WORK. J\ND \ffi.ITI7 A f'E�· TEST ROU"rlNES ·ro 
OUTPUT VOL TACES . TlJtN SQIJ£AJCS A.ND BUZZES, 
TO YOUR i\l'fi'LIF IER. YOU ARE READY FOR A 
SINE GENERATOR. TO M:A.KE NICE PURE SINE 
W1\VE TONES. 

E\�N IF YOUR RlCITEU-lEVEl lA�GUACE 
BAS A SINE FUNCT I ON , THIS FUNCTION IS JiOT 
APPROPRI1\TE TO G.l:.liEI\ATING AUDIO 'fOitES. 
IT IS FAll TOO RlOw. YOU NEED TO CO OUT 
wiTH 1\ CALL OR USR FUNCTION AND RUN A 
L I TTL£ KACD IIU:-LMGUI\GE ROU"r J NE FOR 
TillS. 

BELOW IS A SINE TABLE. ACT UALLY 
IT'� HALF A COSINE, STARTING AT Til£ 
LO\o/EST lWMBER AND END ING AT THE HIGHEST 
NlJI'ffiEI\. '111£ J\IJURES� I 1•1\l TJU:: T1\llLE IS 
TilE ' PJJJ\SF. '  IWI'IBER. IND ICATI!�C HOW FAR 
ALONG TilE CUilVE \iE WANT TO P I OK A 
VOLT11 GE. THE l}i\TJ\ 1\EPR.ESENTS TilE VOL T1\CE 
TO BE GENERATED, IN KEX. NOn: Tlli\T lii\LF 
lo'lt\Y l'Bl\U 'MIE TABLE AI'PEAJlS REX 86. OR 
I'! I D-:;CALE. WITA ADJACENT NUMBERS CH1\nG I NG 
AT A 1\ATJU::R RAPID RATE. W1l I LE AT TnE 
BEt; I .�N I NG AND EN)) ()Jo' 'mE TABLE, THE 
CHAliCE FROM IWMB£1\ TO NUMBER IS MORE 
C 1\.\1) I)J\1.. • 

�01)0 01 Ot 01 02 03 04 06 u8 
�0·>8 OA OD 10 13 16 lA IE 22 
2010 26 21\ 2F 34 3� 3F 44 4A 
2018 4F' 56 5B 61 67 6E 74 7A 
!!"'?0 eo 86 RC 93 99 9F A5 AB 
2"�8 B l 06 BC Cl C7 CC D1 06 
;!f)"'(} Di\ DE £2 E6 E1\ ED FO F3 
!!US8 f'(• FO Jo'l\ FC FD FE FF FF 

* :� :A: TRF SliCE PROCRA.K * * * 

TilE .OIIf. �UOlo!""N BELO W IS 1\LL THAT tS 
REQU I IU::lJ 1'0 CEI(EJ\ATE TONES . OUR SYSTEM 

lJSES NICELY I'P.D ICA'I"'ED M:EMORY LOCATI01'4S 
FOR. ·rue VAR I11BLES A 'IURU Z IN TOM 
I' l'r'I'LlN ' S TINY 1:31\SlC. TINY-A IS LOCATJ.;o 
AT T';jiCE ITS lllNARY V1\LUE. AT HEX 82 AND 
8;J. T l  NV-B It; WCJ\I'ED 1\.T HEX 84 AND tJ3. 
THUS "'H.F.N CALL lNG TillS ROUT'INE. w'E PliT 
TI1� OESinF.D M1J:)JC1\L PITCH IN TINY-A. AI�D 
TIJE !-tOTE LENG'ITi IN TINY B. AND 1\UN TBt'S 
SUDJ\OUTI NF.. 

·���-� 0 80 06 ICOSIJB. FIND I ftC loi11ERE 
21H2 30 ITS X THE P REGISTER 
:w •a 31 I INS IS. TO Film 
:!0••4 :q !INS TilE S I NE TABLE. 
20·HJ EE &0 ILDX.OO 
21147 Fl•' 0004 ISTX 0064. TABLE BASE 

261�1\ 'HJ a:l ILDAA O:l. PITCH VALUE 
20 ' C (}H 03 I ADD PREVIOUS PRASE Al'CLE 
20,.£ f)7 03 !STORE NE\4" PfiAS£ 
20\10 :!J\ 01 IBRi\JfCU PLUS 
2652 41 IIF NEGATIVE, COMPLE�T A 
20:i3 .... !SHIFT RIGHT.TABLE IS 

I l/4 OF 2:56 BYTES. 
20J4 77 O�i I STORE TJ\BLE INDEX 
20:i6 I'E ll001 ILDX TABI.E + INDEX 
2069 J\6 0(1 I LOAl) S I ME FROM TABLE 
2058 B7 nc;:t9 !SEND TO D/A CONVERTOR 
203E DE a• ILDX LENGTII OF TONE 
20110 27 o· l.llll'fP OliT IF ZERO 
20b2 tN I O£GilEI'IENT X 
206a mr 84 I STOJ\£ LENGTH 



2063 26 1!::; 
2067 39 

! '\.G A IN AT 204A 
IRE'flJM 

THIS SINE CJ::NEiV\TOR ROtrriNE IS FULLY 
RELOCI\Ti\.BL E If IT W CONTIGUO US TO THE 

SI NE TABLE. Ml:l {I� 'TilE SI NE TABLE BEGINS 
ON AN EVEN l'f'JI.TI PLE OF 100 HEX. THE 
FIRST SIX COtC'LNOb I N  THE RO UTINE FIND 
11IE LOCATION OJ· THE PROGRAM., ANJ) STOlU: 
THE 'IIGIJ B11'S ll. 1)�'''4- LOCATIONS 0003, 
9004 1\ND 0005 tU'tE U:iED FOR TEI'IPORAH.l ES. 

ONLY THE LOii B rrE OF TINY-A Jo 
FOR l'ITCII. Tn..: IOtn INE ADDS "nilS 
<LOCATIOtl 83) · '0 TTfE PREVIOUS 
<LOCATION 0003• 'IJ ')ECilJE HOW F1\1l 
TI:IE SINE TADt..E TO M"OVE Jo'Ol\ 

USED 
BYTE 

PHI\SE 
ALONG 

EACH 
I NCR£MENT. '1111 S U"lBER IS Sl\ VED FOR THE 
NEXT PASS. 

JF 'nlE 1\ESULTI G PHASE IS IN TID: 
Sl:COlm HALF OF THE 1.\NCE OF 0 TO 255, IT 
IS NEGATED. TillS f' ILDS 11:1E SI NE TABLE 
BACK Oli ITSELF. IU·:A'riNG· THE ENTIRE 
t¥AVEF01ll'f WITD ONlY • ALl' 1\ T1�BLE. 

TiiF. PIIJ\�E It' TUE'l SH IFTED R IGHT 
<DIVIDED J\Y 'f'lli"(J) r'O 11EtJIJ :E TilE TAlRE EVEN 
FURTHER TO 64 13Y'rES. .'HE ACCUJ\1\CY OF 
1•iAVEfORM IS JlEGRADEt• A ti�GLIGIBLE AKOUHT 

BY THIS. THE P ITCH JlE.;OLUTlON lS NOT 
DEGRADED. Sli'ICE ALL EIGH' BITS 1•1ERE SAVED 
FOR THE NEXT J>1\SS. 

TilE TAJ�U: PO INTI-:!\ IS STORED AND 
RETH.IEVED ALOI'IG W ITH Tl&: Ti\.DLE INDEX 
BYTE. 1\ND TilE VALUE FRO�l TilE SIN E TABLE 
IS n•:TRlEVED. THE S INE IS :;; I t'IPL Y SEI�T TO 
THE 0/ A CONVEI\TOR. 

THE IWUT Iii£ CYCLES "OR TilE Nl.Jl'l.BER OF 
COUN'T'S JN T I NY-B. GJVING •\ CONS'rANT 
LENG rB OF 'f'OiiE FOR A C l'dN 'r I N Y-ll. 
REGJ\rWLESR OF THE PI Tell. EAt; I P1\SS THI'tl1 
THE B AS IC ROUTllil:: TAKES ABOUT 50 
MICHOSEGONDS, G IV II�C A 20 KlLOCYCLE 
S AMPL IHG HATE. THIS IS TOO F1�T FOR SOI'JE 
pUJU>OSES. SO A DELAY C1\N IJl! ADDED TO 
LO�oj"Eft THE PITCIIIli\NUE. IF YOU GO TOO FAil. 
WITH THIS , 'nU: S AMPI. lNG llATE ITSELI' "ill L 
BE JfEAl\D, AS WILL Bl::AT l�\JTES BE'J'1oi"EI:.N THE 
SAI'IPLING RATE 1�1) TIIE DES IRED �'turn.UENCY, 
SO Pl!:JUJAPS YOU DON r "WAJ�T 'I'') SLO\oi TUE 
Si\.M.PLING RATE OELOW 10 KILOCY .. U�S OR SO 

(100 MI CRO- SECOHDS J>ER LOOI'J 

* :1t :1: THE SPEC"mUM OF P I l'CKES * * * 

A D IG ITAL DESIGNEH. WORKING WITH 
RAJ) 10 R UNS IJI' 1\GA I NST A FREQUENCY 
PROBLEM. UECAUSE Tim EAtiY T'IlNC TO flO 
WITH JliGITAL C I RCU ITS IS TO lliVII))�. NUT 
MULTIPLY. 

lotliEN SYWI'BES IZ £NG i\. FREQUENCY BY 
DIVIUINC FROM 1\ M.UCH HIGHER FHEQUE NCY 

CRYSTAL, SUCH AS TJo�N MEGACYCU :S • Tl1E 
NUMBERS AVAIUJ3LE FRO.M A DJV IDE CHAIN AJ\E 
FOUND TO BE FRACTIO NS. NOT NICE ROUim 
I NTEm:RS. M.US I C IS BUILT OF BA.R.I'lOIH CS OF 
A FU1'4DM1El�TIU NOTE, NOT StruHAR.MON ICS OF A 
HIGH NOTE. 

lN TillS C1�E. THE PROBLEM: I S  SO LVED 
BY l'lUL TIPLYINC; INSTEi\Jl OF D IVID INC . ALL 
FREQUENCIES PRODUCIBLE BY THE SOFTWARE 
ARE M.ULTIPLES OF. Ri\TIIER TitAN FRJ\CTIO NS 
OF, A FUNDAJ'IENTJU Jo'REO.UENCY. THAT 
FtmDAM:E�TtU IS TH� FREQUENCY PR ODUCED 

lr¥1IEN TIN'I'-A = I, i\ND TilE LOOJ> M.UST STEP 
TURU 236 �TEPS TO C'::NERJ\TE A CYCLE. 

wlfEN TI NY-I\ :: 'L 'OlE PROGRAl'l STEPS 
TBRIJ 'l'JIE S I liE TABLE 'l'liREE STEPS AT A 
TIME , GOES TBJtiJ 1"HF. WHOLE SlNEWAVE THREE 
TIME� 1\S F \ST , AI'Hl GENERATES A Pl'l\ .. 8 
TiiREF. T I r!ES AS n I GB. OR I1IE MUS I CAL 
DOMINANT, ONE AND OT�E HALF OCTAVl� A.BO\'E 
THE FUND1\J'IENT,\L. 

1\S TINY-A BECOMES H IGJJEil, t\Ll'I.OST ALL 

NOTES J N THE J'[IJS I C1\J. SCALE i\PPEA.R. 

WITH A 26,090 CYCLE PER SECOND LOOP 
Ri\TE. 20.000 DlV ID £0 BY 256 G IVES 78 
CYCLES PER S ECON)) , AI•PMXIM'ATEL Y A LOW 
MUS IC1U 'E' . ALL P ITC!m:> PRODUC1\BLE ARE 
BAR.MON ICS OF TRlS 'E'. AND THUS 1'1.1JSlC C,\� 
BE PRODUCED IN TBE KEY OF , ' E' BY 
S ELECTION OF AJ>PROPJUATE I{AHXON ICS. 

FOR EXAMPl..£. IF TlNY-A lS 
SUCCESS VEL Y 4. 5, AND 6 . 1\ MAJOR TIU 1\D 
TWO OCTAVES AHOVE THE l�UJ'4DAMl!NT.\L 'E' 

Wl LL BE PH.OD1JCE)), TIJE NOTES �Ol�l� �� F.. 
G-SRARP AND D. 

AHA. YOUSAY. '1\ :: RJ'l0(3)+4' WILL 
PRODUCE NOTES IN THIS CHORD. 

* * :� NOW MAKE SOME NOTES * * * 

TRY SETTliiG A = NU 11DERS FROM t TO 
16, t-ilTH R ABOIIT 2000 DECIMAl., FOR A 

RE ASOiiABLE LENC'Tll 01•' NOTI�. 

10 8=2000 ! LENGTH OF TONE 
20 A= I I STARTING P ITCR", LOW 
30 X = USR( 13256 > I OJ\ JfOl'iEVE R 

I YOU CAN G()SUH HEX 2040 
40 A=A + I 
50 IF •\ = 11 TilE!� A = I 
60 GOTO 30 

THE nESOL T SUO TJLD BE A NICE L l'l'TI..E 
Rtm OF NOTES UP THE SCALE . ABOTJ'r FOUR 
NOTES PER SECOND. REPEATING AFTER S IX'J'E}:N 
NOTES. 

1 F SO, YO IJ ARE OFF ANU JtUNN I NG. 
PLAY WITH A i\NO B AND FIND OIIT 'WHAT YOU 

Ct\N JJO Wl'ni IT. 

* * * ITS TIME F OR MUS I C * * * 

FOil. A F lllST ATTEMPT, LETS l'rA}(E SOliE 
RJ\NOOM M.US IC OI-l JIJS'f lqVE NO'!'ES. TilE 
J'OURTH 'nffiU E IGlfnl Jli\HMON IGS OF 'mE 

FlJNDAMENTAL FOR.M A t;HORJl KNOl•iN AS A MAJOR 
7TH CBOillJ. SO PLAY l;l"nJ THEM. WITH TilE 
HELP OF 1\ RANDOM NUMBE R GEN£1\1\TOR. 

���� RE 'f I'!.U:; I C I 
lOll 8::3000 
I I C) A :: RNDC 5) + 4 
12t� }{ :: USIU IJ236) 
t30 co·ro 1 H� 

l.ONGER NOTE 
CHOOSE NOTJo: 
PLAY NOTE 

TBJS loJ'ILL PLAY A CONTINUOUS MELOI)Y 
O N  THE CUORD . 

YOU MAY NOTICE THAT 'rnE 7TH IN TilE 
CHORD SOUNDS A B\T OFF PITCH. THE F ACT 
IS, HOWEVER. 'I'BAT YOU ARE BE INC EXPOSED 

TO THE TRUE 7TH CBORD, PERHAPS J�OR THE 
F llt.'tT TIME. "'liEN i\ = 1 • THE P ITCH 1 S 
TRULY St:VEN TIMES TliAT AT TJlE 
FUND,\MENTAL. "''E ARE SO USED TO HEAR ING 
THE 'EVEN - TEMPEI\ED' SOUND, TO \fHICB OUR 
KEYBO AI\D lNS'mUMENTS ARE TIJJiED AS A 
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COMl'ltOMISE, 'fllAT THE TRUE l'fA.JOR 7TH CHORD 
SOUN OS A JJ IT CWF '\orliEN WE F I RST W�AR IT. 

* * * LETS IMPROVE THE MUSIC * * �� 

MUS ((� IS SUPPOSED TO HAVE MELODY, 
BAJ\li{ONY, RKY"MlM AND FORI'[. liE ARE WELL ON 
THE WAY TO BAV lNG MELODY Wl'm THE L l'TTI.E 
PROGHAJ1. 1\.tlOVE. THE NEXT PROGRAJ'l. ADDS 
RIIYTHM ANn FORM, AiiD SINCE .IT STILL PLAYS 
ONLY ONE NOTE 1\T 1\ TIME, IT CAN NOT HAVE 
HAruf.ONY IN TilE FORM SUPJ>L I ED BY l'llil.'f I PLE 
mSTRUMEl'fi'S, BUT TO 1liE EXTENT \ot"E PLAY A 
GROUP OF NOTES \otlUCfJ AltE 1U.L IN TIIE SAME 
CB.OJlD. IT DOES BI\VE BAR.I'[ONY. 

HARMONY IS IMJ>LIEn IN MUSIC BY 
CHOOSING NO'rnS WI !'BIN A CHORD FOR A 
PERIOD OF TIME. SUCU AS A MEASURE. BERE, 
IN JJO-RE-M:I NOTATION. ARE THE TIIREE 
Pl\IMARY CFJORDS USED IN M:USIC: 

SCALE DO RE Ml FA SO LA Tl DO 
TONIC DO M:l SO 
�UB-DOM:INANT FA LA DO 
DOI'fiNANT SO T l  llE 

NO'I'E TILlT All. EICHT NOTES CTID� WliiTE 
KEYS) 1\PP.EI\J\ WITH TI1E USE OF ONLY THREE 
CHORDS. 

FORK IS SUPPL !Ell BY BREAKING TilE 
SEQUENCE OJo' NOTES INTO GROUPS OF FOUR. 
THE VAJ\11\BLE l'f IND !CATES NOTES REMAIN INC 
I N A MEASURE . WHl::N IT REACHES ZEJtO, IT 
IS RESET ·ro FOUR. 

FOIU'l. IS FURTHER SUPPLIED BY STOPP l NG 
AFTER 32 J'[EASURES OF Jo'OlJR NOTES EACH. 
COUN'I'Eil BY TITE VARIABLE T. 

TO I'LUCE THE FORM INTERESTING, \ot'E 
CHANCE TJI!O:: CUORD FROM \otliiCB TO CJJOOSE OlJR 
NEXT FOlffi NO'I'ES, AT THE BEGINIHNI} OF EACH 
MEASURE 01r FOlJH. No·rns. 

JWVTIJM lS IMJ>ROVEU BY J>EMlTTINC A 

�DOM: CHIHCE OF TITE LENGTH OF TilE NOTE. 
WITH THE COI,STI\AINT THAT NO NOTE IS 
ALLO!oED TO El{'I'END 1\CROSS A BOlJNDAHY INTO 
THE I'IEXT MEASURE. 'OilS IS DONE 1il'rB: 

B = MDC I'D .,. l 

\t"HERE B IS THE LENGTH OF 1'JJt NEXT 
NOTE, ;\ND M: IS THE NUMBER OF BEATS LEFT 
m THE ME1\SlJRE • 

S INCF. B VtU.UES OF t TDRU " ARE WAY 
TOO SI'LlLL t'OJ\ OUR TONE-GEI,ERATOR, ( lv'E 
USED VALUES OJo' 2600 AND 3600 IN 'MIE F IRST 
PROGRAMS ABOVE) B IS THEN MULTlPLIED BY 
4600. 'M:IEN 2000 IS SUBTRACTED FROM B. 
THIS IS AN ARTIFACT OF THE PAJtTICUL1\R 
DOUBLE - INTERPRETER BASIC l•iE USE. TilE 
BASJC IS SO SJ.OW. 'l'l!AT A PAUSE £S CLEARLY 
AUD l BLE BET\ot�EN NOTES. SUBTRACTI!iG 2800 
I'W<ES A SERIES OF ONE-BEAT NOTES TAKE THE 
SAME AMOUNT m: TIME AS 1\. SINGLE FOUR-BEI\T 
NOTE. TB lS IHJM:DER WOULD BE D l FFERENT ON 
A ll I FFERENT BAS I C. PEIUIJ\PS IT I'I'A Y BE 
ZERO IF YOU JIAVE 1\ FAST t NTERPRE'I'ER. 

HERE IS 'niE PROGRAI'{ MUSIC2. 

200 .R.l-:1'1 MUS I C2 
2l0 T = 0 I BEGINNING OF TUN£ 
220 K = J I f' IRS 'r OF 4 MEASURES 
230 ['{ = 4 I Jo'OUR NOTES IN THIS MJo:ASURE 
300 REM: 1iiHICB CBOHD FOR THIS MEASURE 
31(. IJo' K=l THEN J=12 !TONIC CHORD 
320 IF K=2 •lllEN J= 16 I SlJBDOM:INANT CHORD 

330 IF K=3 'MJEN .J= 10 181GB DOMINANT 
340 IF K=4 TEIEN J=9 !LOW DOMINANT 
350 REM CHOOSE NOTE IN 'rn1lT CIIOJUJ 
36(' D = RND(3) + 4 
370 A = D * J / 2 

380 IF t\> 40 THEN A= tV2 I TOO B I GJi 
390 IF A= 22 1\= 23 I I l.LEGJU. J> I TCIJ 
40� REM CHOOSE NOTE LENGTH 
410 B::Jt1D( ['{) + I 
420 M = M:- B IRE11AJNlNG BEATS 
430 IJr M= I IF B = J THEN A=O !THROW IN 

OCCASON.\L RE�T AT END OF MEASURE 
440 B = 8*4000 - 2800 IREAL NOTE LENGTH 
600 X = USR( 8236) I SEND TID:: NO'rn 
6 lO IF M:= 0 THEN M= 4 I NE>rr �LEASURE 
626 IF M:=4 THEN X:=K+ t INE>IT HARMONY 
630 IF K=5 THEN K=t !RECYCLE BARKONY 
640 IF 1'1:=4 THEN T=T+ I !COUNT ME1�SURES 
700 IF T < 32 GOTO 360 !CONTINUE 
71(\ STOP I THE 11JNE IS OVElt 
72'l B= HiOOO I PLAY A F INJ�L NOTE 
73 1�"2'• I ON 11IE UOMINANT 
7 •h) �"" USR< 8256 > 
75C} REM THE TUNE IS FINISHED. 
7C>•� 13=20000 I PAUSE A BIT 
770 A=O I WITII JiO TONE 
'tlM X= USRC 8236 > 
au,, GOTO 200 !START A NEW TUNE 

MlJS IC2 PLJ\YS A 32 �ilSURE TUNE, THEN 
PAUSES AND STARTS A NEW ONE. 

Til7 'HILES IN THIS TUNE ARE THAT 
TIIEJlli Al. ·: :l!! MEASURES, IN GROUPS OF 
FOUR. TID:. F I HST MEASUJ\E OF FOUR USES 
NOTES RANDOMl. Y CHOSF.N FROM TliE TONIC 
OHOIUJ ( J= 12>. THE SECOND �ASURE USES 

NE ,.vSlCAL F''tm.Tit CHORD. OR 
s;;·_.-..,OMINI\NT. T.ilE '(OfiU) A�D LAST USE TilE 
I'{IJS I GAL F I FTH \:JJU.Ril . OR DOM: 1 N t\.NT. 

NOTICE TIJl-: VM.UES OF J. 12 FOR TilE 
TONJ::, 16 FOJl THE �'lBDOrtlNANT. ANil 18 OR 
9 ?(JR TilE DOMINANT. TliESE TlmEE CHORDS, 
i\1\0IJ'iD wlJICA MOST I'(IJSIC IS \ot1UTTEN. HAVE 
SII'0'-.1£ PITCH RATIOS TO E.�CB OTBEI\, WITH 
THE t;O�liN \NT 1\T 3/4 OF THE TONIC, AND THE 
Slffi]) •t!INI\1n AT 4/3 OF THE TON (C . THE 
ltHEt.Ehti 9. 12 1\ND lfl J\1'\E TilE SI'IALLEST 
INTEGERS SATISI''YING TillS RELJ\TIONSIUI'. 

THF. •'CTUI\L NOTE PLAYED IS E l'fllER THE 
4TH, 318 uR 6TII BI�J\l'!ON IC OF 'J'BE BASE .J 
FOR 'rJIE GIVEN MEASURE, AS CAJ.CULA'reD BY: 

360 n = n:mc:n + 4 
370 t\ � J) * J / 2 

THE I'Cr.AS IONAL DIVISION BY 'J'liiO IS TO 
PREVENT TJ.E IWTES }"ROM: BEING TOO HIGH 
PITCHED TO BE PLEASING. 

* * :� TBi\T' � 1\ FONNY PROGRAM * * * 

\ot"Elt YES. IT IS lot"RITTEN IN A TINY 
BASIC. BI\''HU� ONLY INTEGERS. NO ARRAYS, 
NO M:lJL TIJlLE tlT TEMENTS PER. LINE. IF YOU 
Hi\ VE 1\ F ANC I { a BAS I c�, YOU CAN SHAPE UP 
TilE l'ROGRAM:. PLE1lSF. DO. 

* * * A FANC lEtt VERSION * * * 

MY MUGIIT,.R, SIIARO". HEAJID MUSIC2 AT 
WORK A ND DECIDED TO PUSH MORE MUSIC 
TIIEOJW IWI'O lT. ONE OF HER PROGH.A.MS 
CHOOSES AMONt.: FIVE SEQUENCES OF 
B.ARJ'IOJH ES, U.CB lo'OUR MEASURES LONG. 
S I NCJo: SHE: D 1 DN • T KNOW COMPUTEHS, SJIE 
WABN 'T BOTHEJ\EJl BY ''11E LACK OF t\RRA YS. 
SHE JUST SLUGGED IT OUT WJTII l¥1IAT TINY 
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THE TERminAL· 

Unt1l recently all termmal functiOns were designed With hard 
ware log1c A relatively s1mple termmal with limited funct1ons 
could eas1ly requ1re as many as s1xty or more mtegrated Clf 
OJ its. More soph1st1cated termmals w1th a moderate amount of 
mtelllgence could easily have over a hundred IC's. All thiS has 
now changed With the mtroduction of MOS video controller 
ClfOJitS 1t has become poss1ble to des1gn a termmal using a con 
troller .md a microprocessor that will perform almost any 
imag1nable function with software. The CT·82 has one hun 
dred twenty e1ght separate functions-all of wh1ch are software 
driven. It contains fewer parts than most "dumb" terminals. 

The normal screen format IS 16 lines (20 lines selectable) wnh 
82 characters per line. This is an upper·lower case display with 
a 7 x 12 dot matrix. The high resolution characters are dis 
played on a Motorola Data Products M·2000 series momtor 
with a green P 31 phosphor. This monitor has a 12 MHz video 
bandwidth and dynam1c focus circuits to msure a crisp well 
focused d1splay over the entire face of the tube. An alternate 
all capital letter format is available (optional) with 16, 20 or 
22 lines and 92 characters per line. The lower case portion of 
th1s character set has graph1c symbols In this mode the lines 
may be moved together to g1ve a solid figure or line Direct 
cursor addressmg combined with the plotting capability makes 
1t possible to mdicate the end pomts of a line and then to 
automatically draw a line between them. 

Both the monitor and the character generator h911e sockets 
prov1ded for alternate maumal m the form of an EPROM. Th1s 

makes it poss1ble to have spec1al term1nal funct1ons, or charac. 
ter sets that can be SWitChed in under computer control. 

The CT 82 has Its own Internal eduing.functions. This allows 
msertmg and deletmg lines and characters, erasing quadrants, 
or lines, domg rolls, scrolls. slides and other s1m1lar functions. 
The CT 82 can block transmit compl.eted matenal to the 
computer, or output matenal to 1ts own remote printer 
through the built in parallel printer 1/0 port. The terminal 
can be programme<l to operate at any system baud rate that 
IS normally used from 50 to 38,400. The baud rate may be 
changed at any t1me w1thm this range wuh a software com 
mand. 

The cursor position, type of cursor. cursor ON OFF and blink 
mg are all provided. A command 1s provided to print control 
characte1 s and also to turn on and off a tape punch, or tape 
reader. Protected f1elds, sh1ft inversion, dual intensity and 
many other miscellaneous features make the CT -82 one of the 
most flex 1ble termmals available. 

A fifty six key alphanumenc keyboard plus a twelve key cur 
sor pad IS standard. A numer1c pad may be substituted for the 
cursor pad (optional). Connection to the terminal 1S through 
a standard DB 25 connector and RS·232 s1gnal levels. The 
CT -82 operates from 100, 115, 220, or 240 VAC at 50 to 60 

Hz. It we1ghs 20 lbs, and is a compact 18" wide, 10" h1gh and 
18" deep 

CT·82 Intelligent Termmal 
assembled and tested . . .  $795.00 F .0.8. San Antonio 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. Rhapsody 
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THE EDITOR· 
The only microprocessor editor with all the features and ease of 

use normally found only on large machines. "THE EDITOR" lets 

you fully use the CT-82's capabilities. 

LINE POINTER -Now you understand why the CT-82 has 82 columns. The left two columns 

are used for a line pointer, which indicates the line of text being edited. 

FILE WRAPAROUND-"THE EDITOR" may make multiple passes over the file being edited 
without restarting the editor. 

AUTOMATIC CARRIAGE RETURN-The last word in a line will automatically. be started on the 

next line if it will not fit in the space remaining on the line. 

SIMPLE COMMANDS-Commands consists of a single letter, or a key press on the cursor pad. No 

complicated format to be learned and remembered. 

MULTIPLE COMMANDS and REPEATS-Command line may have more than one command. 

"THE EDITOR" will execute command strings sequentially. Repeat func­

tion allows changes in a string through the text file. 

SOURCE TEXT TABS-Tab stQps appropriate for source text input may be set to operate from 

the space bar, or any other key. 

SHIFT INVERSION-The keyboard may be set to produce either capital, or lower case letters 

when shift is used. 

SCREEN POSITIONING-Scroll up, scroll down, line pointer up, line pointer down, home file, 

top of memory, bottom of memory, move relative to pointed line and form 

feed are provided. 

"THE EDITOR" is available only for Southwest Technical Products com· 
puter systems using the CT-82 and running under FLEX-5®, or FLEX-8® 
operating systems. It may be used to edit any files, or programs compat­
ible with the DOS, except binary files. Edited files are compatible with 
the TSC Text Processing program. The combination makes a powerful 
and inexpensive word processing system. 

Editor F LEX-5,r F LEX-8� .......... $25.00 ppd. in Continental USA 

®FLEX Is a regiStered trademark of TSC Inc. 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. Rhapsody 

San Antonio, Texas 78216 (512) 344-0241 
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COULD DO, AND rAm: 1'P WITH THIS: 

* * * I'I.US I C3 * * ::: 

I 00 N :: I I NOTE 
taU P " 0 I J>HilA�E 
160 C=6236 !CONVERTOR LOCATION 
180 IF N=2 B=4 
200 K= I I l'tEASIJRE 

250 nEM START 4 l'll:J\l;IJRE PURJ\SE 
25!i P=P+ I 
260 REM ONLY 8 PHJlJ\St:S PER TUNE 
26(S t•• t>• q GOTO 2000 
300 S=RNDUI> + I !C:IOO::.E CHORDS 
301 IF S=l PRINT'PO F� SO DO" 
302 IF Sa2 PIUN'£'',)0 LA 1-'1\ SO" 
30!J f F S= 3 Pi\ I liT' "0 'lO·�F A SO • 

304 It' 9"4 J>RINT'llO L.\:�ru.: Tl" 

303 IF SaG PRINT'OO t�*RF.*sn• 
307 I CROOSE RHYTHM 
308 R =RNDUJ) + I 
jli) t\=48 

600 D=RND<:l:l fNEW NOTE PITCR 
50:� IF K= I I� N= 1 COTO 310 
606 A=4U+I2�D 
510 IF K=3 COTO R*IO•IdOO 
312 B= I 
G 13 IF li=R B::2 

516 IF 13=0 COTO 530 
320 LET B= H*4000-!.l000 I NOTE LENGTH 
330 H' 10 I COTO S:t< I 00+ I 000 

1009 REM: SEND NOTE 
l00G X= USR( C > 

1010 NuN+ I 
1020 IF N=6 �=I 
1030 IF N> I GOTO 500 
I 040 K• K+ I I ANOTUEJ\ l'tEAStJRZ 
1050 n• K"fi K= I 
1060 IF K= I COTO 256 IN£\oi' PBRJ\SE 
1070 COTO !JOlt 

1100 IF K=2 i\"64+ 16li:Jl 
1110 IF K:s3 A=36+'�*D 
1120 IF K=4 1\=40·� 12*D 
1138 GOTO 1000 

1200 IF K=2 =40+0*0+4*(0/2) 
1210 IF K=3 t\=64+ 16*0 
1220 II� Ku 4 1\D ()6+9*0 
1230 GOTO IOltO 

13�0 IF K=2 .\=48+ 12*0-29*( D/2) 
1310 It' K=3 1\=64+ 16*D 
1320 IF K:'lt 1\=36+9*0 
1330 COTO 1000 

1400 lfo K=2 1\=80-29*0+30*(0/2) 
1410 IF K=3 i\=IJ4+10*D+7*(D/2) 
1420 IF K:z4 1\"•.3+'�*0 
1430 COTO I 0110 

1500 IF K=2 t\=80-29*0+30*< 0/2) 
1510 IJo' K=!l •\=54+14*D+34*(D/2) 
1520 IF K=4 l\=3fi+9*D 
1530 COTO 101>0 

1830 I CDOOSE 31U) Ml:i\SUR£ IUIYTBJ'[ 
!DEPENDING ON 1\ 

18@1 I ElTIIEil 4-2. OR 4-1-1, OR 2-4, 
1802 I OR 1-1-4. OR 2-2-2 

1810 lF N=l 13=4 I 4 2 RHYTHM 
1814 IF N=l GOTO il6 
1815 8=2 
1816 J(uij 
1818 COTO IS 16 

18:!0 IF N= I D=4 I 4 I l R.BYTRl't 
1821 lfo' N= I GOTO 516 
1822 IF Nn2 B= I 
18!.:.3 JF N=!! COTO 616 
1824 n:: t 
IO:!G Jin!j 
13:!6 COTO 616 

1830 IF N= I 13::2 I 2 .. RHY1'IIH 
18:H IJo� N= I GOTO 516 
1832 n= • 
lml3 Nu;; 
toa4 co·ro 516 

18·�0 It' ""' ' 13= 1 I l I .. R.BY'T'BJ'{ 
1811 IF N= I COTO 516 
16�2 IF N=2 13= I 
1843 IF N=2 COTO 516 
lfH4 J3::4 
1843 N=5 
IM6 (;01'0 :116 

18ll0 J3::2 I 2 2 2 RHY'IIDI 
tau 1 IJr N<:l COTO 616 
IHU:J N=n 
latl4 GOTO 316 

2000 i\"48 
2010 H=IIJ206 
2020 }{o: UST\( C > 
20!10 A=O I 110 TONE 
20•l0 B=!lOOOO I FOR A loltlLE 
20ti0 }{a lJSR< C > 
2060 PRINT 
2070 CO TO I 00 I J�D START A NEW 'nfflE. 

IN TiltS PROGRAK, MUSIC3, TIIERE ARE 6 
BEATS < N > IN A MEASURE. FOUR MEASURES < 10 
IN A PHRASE. 1\MD EICIIT PHRASES <P> IN A 
TUNE. 

THE CHOJU> SEQUENCE FOR A PHllASE 18 
CHOSI�N nru,-r < LlNES 300 - 30CJ). IT IS 
ACTEl) l7PON IN TilE ROUTINES IN LINES o:le 
AJm LINES IMO - 1530. 

11lE RHV1IDl FOR l'tEASURES I • 2 AND 4 
ALWAYS CONTI\ INS fl VE NOTES. FOUR OF 
LENGTH ONE. Aim ONE OF LENGTH 'J'\oiO, 1\S 
CHOSEN BY LINES 308 AND LINES �12 - 313. 

'111E RHYTHM FOR ME1\SURE 3 ALWAYS 
CONTAINS FOUR NOTES. CHOSEN BY LINES tlOil. 
310 1\ND HJOO - 1854. AT TI££ END OF !;UCU: 
A MEASURE. N IS SET TO FIVE TO CONVINCE 
LINE 1050 TilAT THE MEASURE IS FIIHSBEIL 

MUS I C3 PLAYS INTEREST INC l'WS I C .  
NEXT T ll'tE. I ' lL SBO" SHARON ADOliT 
SUBROUTINES 1\JiD ARRAYS �D TIIE Si\l'IE TIII'NC 
WILL BE DONE IN HALF THE SPACE. 

IF YOU WOULD LIKE TO PlJRSUE TillS 
loiiTB SIIARON' WlliTE I 

SHARON THOMPSON 
2!106 H"'Y. All • 

I'!CF<\Rl.1\NO loiiSCONS IN 53358 

* * * CONCLUSIONS * * * 

I'WS I C CAN BE IIWENTED BY COMPUTER. 
AND PLAYED 1\S IT IS CENEJlt\TED. THE RULES 
OF MELOl)Y L I NES ARE J<JiO'ffl. A]'{D eAN DE 
INCORPORATED INTO A COMPU1'ER PROGRAM. 

AS THIS IS BEING WRI'M'EN. 
LISTENlHC TO ·rm: PROCRAK KUSIC2. 
I NTER£ST INC ENOUGH TO RIJN FOR 
loiiTJJOUT DRIVING ME UP THE '-.ALL. 

* * * "1ii\T NEXT? * * * 

AM 
IT IS 

HOURS 
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ONE COtHrrnA l NT NOT MENT I ONEJ) COMES 
FG.OM THE .tJUI'f.AN VOICE MECHAN J SM.. DUE TO 
TilE DIn' ICUL 'IT OF TlCDTENING OR LOOSEN ll<C 

TID:: VOLCE MECIIJ\J'liSM: RAPIDLY, M.OST t1JJSIC 
DOES I�OT MAKE .J 1JMJ>S FROM NOTE TO NOTE OF 

l'lORt: Tlft\.N AN O�TA VE. STJCJt A CONSTIV\ I liT 
Ct\li BE ADDED BY SAVING THE J>RE V I 0 US 
Pl'n:n, COMPAJUNG IT WJTI1 Tim NEXT 
PR.OT'uSED PITCH, AND MDVl.NG THE NE\•i l'I'I'CB 
AN OCTAVE (D IVlDE OR N.ULTIPl.Y A BY 2) IF 

THE ,JUJ•IP rs TOO CR.Ei\T. 

THE S l NE ,;ENERATOR. PROGHAI'! COIJLD 
EXPJ\NI)ED TO JlJ\.NDLE �-o NOTES AT ONCE, 
TIUU:E. THEN IT COULD PLJ\ Y CHORIJS. 

TWO NOTES AT ONCE . I WOULD SUPI'l. Y 

P I'I'CHES. Ct\l.ClJLI\'rE '!'loiO S I NES . D IV IUE 
13V 'Oi'O, t\.NO ADO 'MIEM TOCETIJER.. 
COI'iPOS fTF WJ\ VE WOULD J3E GENERATE I) 
THE PROPER n;o-1' I TCJJ SOIJND. 

SMOKE SlCNIU. 81101\DCASTINC INTRODUCES 

NEW UOO·BAS!O HlCIIOCOMPU'I'!R 

IJE 
OR 

FUll 

T1N1) 
EJ\GB 

A 
WITH 

HOLLYWOOD, CA • • •  A nov high pertonunae dual-floppy •lccoc:OIIlputor, 

te•turing ss-50 aus compat1b11Jty and a nev c:ontzoll•r deaign, 

haa boon 1 nuoduc:ed by Smoke Si9n•l Broadoaating, dealgne.ra and 

attnut.tcturer• of •• 11 bueineea cceput.er ayat.eaa. 

The n•w •ic:roc011put.er allowa up to 60K oC ua•ble ..-ory by 

odd1nq t�o acne alot.a. Otak •c.ora9e can alto be lnereaaed to 

rour �alnl·!lopplea or rour l·lnch flopplu. 

Price tor the •cutE.PT_AH:• aicrocomp\lt.er ia S2, 59� ret.•J l. 

Por .ore intonaation contact t4 Hartin. Smoke SJ.qnal BrOAdcaatlng, 

6lO• Yucoa Stroot, Hollyvood, Cll 90021. UIJ) Ul·S6S2 

WITH FLEX DRIVERS @ 
IBM SELECTRIC 

BASED 1/0 TERMINAL 

WITH ASCII CONVERSION 

INSTALLED $645.00 

• Tape Drives • Cable 
• Cassette Drives • Wire 
• Power Supplies 12V15A, 12V25A, 
5V35A Others, • Displays 
• Cabinets • XFMRS • Heat 
Sinks • Printers • Components 

Many other items 
Write for free catalog 
WORLDWIDE ELECT. INC. 

130 Northeastern Blvd. 
Nashua, NH 03060 

Phone orders accepted using VISA 
or MC. Toll Free 1-800-258-1036 
In N.H. 603·889·7661 

'68' Micro Journal 

Jl'lC PRODUCT FOR 

6800 COMPUTER 

'WTPC and M 

TC-3 CA ETTE INTERFACE- 49.95 
•F,\ST - 180(1 Unucl l.utltl� 1"- in 11 St•('tlncls! 

•REI.IABLE ·Error Hnte I.e·�� Thnu I in Ill'• BYTES. 

•CO�VE�IE T - l'lu�-r, l>irt·c·tl> lutu Tlw 
l\1 utlat•rl ttmrd. 

•l'l.US • Rt•nd null \\ rih· Kau�a-, Cit) Standnrd 
Formut nt 300 Utwd. 

CFM/3 OFTWARE- 14.95 ---........ 

•C SSE'ITI<: OPER,\TII'G S' STE\1 rcJr the TC:-:J 
en,.M·llc' inh'rfnt•c·. 2K lllt'lllllr) rt•quirt•cl. 

•FIL£ l\IANACEJt a,upporl" namt·d rile·'-· loud. MIH'. 

run, find. list, 1110\1', clir . . ett•. 

•I'ATCIIES for BASIC. AS..'\Ei\IUU-:H nnd EUJTOH 
�oupport nanlt'd filt•h throu�h tlw filt• monn�-:t'r. 

•OPTIO'IAL CFI'\1/3 on c·n,.�dtt· · 6.95 t:uJclitiunnl. 

•A THUE CLOCK, not n tinwr, kt't'f" tinw 
"onlinuou,.ly without ""'r' idn,:: hy tht· I'OtllfJUit•r. 
Pro' idc•s hour .. , minulc',. ,.t•cunds. 

•11\TERR llYfS cun lw pruwnmm�·d to u<·cur on tlw 
hclllr. minuh· or !<ttc:onrl. 

•Ol'TIO'\'i\L f'II\H'r '>llflJll) nlln"" dcwk to run "ith 
COiliJllllt'r 1)0\\t•r lllnlt'tl orr • •1.1)5. 

COMI G 'OON -------....... 

•AU·If• UATA ACQllSITIO'I IHMHI> 
16 Ch11nowh·: t'ro,._rrnnllnllhh· G11i n 

A'uilahlc• ,\hunt Fc·h. I. l'Ji'J 

'-•Designed By Professionals For Outstanding Perfonnance:"'l 
f'.O. BOX 5615 
ALBUQUEftQ E. N.M. 87185 

lt-.ltW": c:.,h. \t( ur' 1'-\ 

\IUitl 00 I'� II lo.ll 
Hill ,1111'1'1'{; II II" \Ill"� 
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SEMICONDUCTOR 
Memory Primer 

Don Kinzer 
3885 NW COiumb'- Ava. 
Portland, OR 97229 

A TWo Part Sene• 
Part I 

Read-write memory is one of the most important components of your 

computer system. Whether you are choosing which type and manufacturer 

of memory system to buy or are preparing to design your own, a better 

understanding of principles of operation and system design techniques 

will enable you to make the right decisions. 

Before proceeding we must deal with the problem of semantics. The 

commonly used jargon associated with memory systems unfortunately 

is not precise and therefore leads to some misunderstanding of 

basic principles. 

The manner in which a particular memory cell is accessed is described 

by the terms random access and sequential access. Random access 

implies that the latentcy time, or the time required to access any 

particular cell, is nearly constant with respect to address. 

Sequential access means that one must wait a varying amount of time 

to access a particular cell dependent u�on the location being accessed. 

Figure l gives examples of each of these classes. 

Volatility describes the lack of ability of a storage device to 

retain information with power removed. A non-volatile device will 

retain information with power removed. Figure 2 gives examples of 

these classifications. 

The terms static and dynamic refer to the necessity to perform 

periodic refresh to retain information, sometimes called AC 

volatility. Static memories require no refresh cycles while 

dynamic memories do. The structure of the memory cell dictates 

into which class it falls. We will discuss this in detail later. 

Figure 3 gives some examples of static and dynamic devices. 

'68' Micro Journal 



As stated before access time is the time required from assertion 

of required signals until a read or write is completed. Cycle 

time is the elapsed time from the beginning of one cycle until 

the next cycle may begin. In general, static memory devices will 

have access and cycle times which are equal. 

The reason cycle times are sometimes longer is related to the way 

in which cells are read. A non-destructive read out (NORO) leaves 

a cell unmodified after a read thereby allowing equal cycle and 

access times. However, under destructive readout (ORO) the contents 

of a cell are modified by the act of reading the cell and therefore 

nrust be re-written after the read is complete. The re-write time 

contributes to the increased cycle time. Figure 4 gives examples 

of the readout classifications. 

Now that most of the necessary terms have been defined we may continue 

with the main subject of this article, namely semiconductor read­

write memories. 

The most commonly used read-write semiconductor memory in current 

micro computer systems is of the static type. As will be seen, 

this fact is attributable to the inherent simplicity of the static 

memory circuitry. Figure 5 schematically illustrates a typical 

static memory cell. The circuit is essentially a bistable latch 

composed of cross connected transistors Q3 and Q
4 

with load 

transisitors Q
5 

and Q
6

. Transistors 01 and Q
2 

act as switches 

to connect the cell to the bit lines when that particular cell 

is selected by the word line. The cell is written to by driving 

the bit lines with the appropriate logic levels. The cell is 

read by sensing the logic levels of the bit lines which are driven 

by the selected cells. 
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System design using static devices is relatively simple and 

straight forward. Standard design practices regarding layout, 

interconnection, and supply bypassing \"lill yield good, reliable 

designs. t·lany examples of static memory system design may be 

found in the literature. 

In the quest for greater bit densities, semiconductor manufacturers 

developed the dynamic memory cell, a typical example of which is 

shown in Figure 6. Notice that there are half as many transistors 

as tt1e static memory cell example. 

The dynamic memory cell relies upon enhanced parasitic capacitance 

as the energy storage element, shown in dotted lines in Figure 6. 

The cell is written to by turning Q
3 

off using READ ENABLE, 

turning Q
1 

on using the WRITE ENABLE, and applying the desired 

logic level to the BIT LINE which charges the storage capacitor 

to the proper level. The cell is read by turning off Q
1

, turning 

on Q
3

, and sensing the level of the BIT LINE. Even though the 

input impedance of Q
2 

is high, the charge on c
1 

gradually 

dissipates. This unfortunate fact leads to one of the complexities 

of dynamic memories. The charge on C must be periodically restored, 

or refreshed, to maintain the stored information. The refresh is 

accomplished by turning on both Q1 and Q
3 

of Figure 6 which implies 

a simultaneous read and write. Typically, each cell must be refreshed 

every 2 ms. 

Most manufacturers have now gone to a single transistor dynamic 

memory cell yielding even greater densities. A typical single 

transistor cell is shown in a typical matrix organization in Figure 

7. A single cell is sho\'m as Q
1 

and c
1

. For a \"lrite operation the 

proper logic level is applied to the DATA IN line, the proper 

ROW ENABLE and COLUMN ENABLE are turned on to select the cell, and 

Continued on page 36 
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new 
product 

11m\ 
� 

Ttchnlctl S)'Utltl (OI'Ih11Un\\ he. ts N\hg Uae fl[l• dtsk 
ootrtt lng syU•• tulhblt for ttnt,.ll OUt ltcen stng. Tht 
"'"""' S)'U ... wrtttt• for Ue 6100 •tc,.opf"oceuor, h .. ,.., 
•trutt1t tnd utr ... ly tlt•lblt. It provides the user •IC.h • 
fOVtrful set of ''",. C�nds to control til Gt s� OPt"t tons 
dtrectl t fro- Ull vur•s ttrnt•••· So-. t•porUnt futures 
t"chdt hlly dt'""'' fth spue t11octtlo-, tutOtWttc rttto••l of 
clthcttve ucton fr011 • dfsl. eutoatttc sp.ct C�f'tuto• tnd 
tAPIUion.,. ttat ftlts, tOftpltlt wstr tft•tro,..rtt control estng 
tht HU(l •tt I tt1 c.-.M, printer 1poollat whh qutut 
.,n•tee.ftt, rtrldoa tn4 uquent ltl tths. tnd b.tch job type 
protr• er�lry, 

The Uttltty COM-tnd Stt tncl�dtd "'hh Htt• resides on the SJSte• 
dhl. lht tf'dhldvt1 cOI'W'"UMil lf"t 01'11)' lotdtd hto -.oory when 
nef'ded. Tht ut of c�nds "'' bt nodi fted or t•P•ndtd n '"' 
tl .. wtl"out the ne<tUht of rtpl•chg tt'lt tfttfre operntnv 
''"••· Ttlnt •tlltltts p trfo ,... 'uch tults u u•tng. lo•dtng, 
coptlng, ""'�tog, dt hllng, •ppendlnt l ••d liSting dtst ftlu. 
All of the ntctnu•y toah .,, pro• dtd for coepltte �o�u r 
fntenct I on •hh the dht. 

TSC h cwrrtnt ly afhrtlu� 1 l•rte vtrlety of '"pport softw•rt 
whfch """"· ""dtr nc•·· then progrlfll tnc1udl '" 11Sifllb1er, 
UJL tdlllft9 IYH'"· lut owl put formnttr, uuabhr tfngL!I!iJI 
debu9 ptcktgtl sort/...eroe puk•ge. ISAH fth ltructuras. over 36 
•ddllton•l ull lly c-•ndl, ••d • soon lO �e 'lhUtd BASIC 
coaptter. •II tu11iblt tor ltcenstng, 

tnforrttlo" Oft the �ton·t•t1usl..-e 11Ctl'lll is tufltbh frDI't 
hc""letl Systtf'itl CoMo�.; It uu. I 1'\C • •  Box l5>H, West lthyettt, 
lndt••• 41!106, (317) Hl-�46� 

The Home Inventory System is a 
series of programs designed 
for creating, updating, and 
reporting an inventory file 
that runs under the Smoke 
Signal Broadcasting RANDOH 
Disk Operating System 
6800 MPU system. The 
will operate on either 
two, or three drive 

on a 
system 

a one, 
system. 

The random disk file access 
and allows on-line updating 

inquiry of any item in the 
file (maximum of 511 items). 
All functions of the system 
are available through the 
"Primary Menu". The reports 
can be directed to any port 
(hard-copy or CRT) in either 
64 characters/line or 80 

are characters/line. Reports 
se4uenced by item number, part 
number, part name, category 
crde, or location code. 
Reports of requested location 
or category codes are 
available. Some possible uses 
for the system include: 
collections (such as 
antiques, coins, stamps, 
etc.), wine cellar, food 
items, or home furnishings for 
inventory purposes. The Home 
Inventory System is available 
from COMPUTERWARE SOFTWARE 
SERVICES 830 First Street 
Encinitas, CA. 92024 
$49.95. 
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SOUP-UP YOUR TVT 
Or. Edgar M Pass 
Computer Systems Consultants. Inc 
1454 Lene Lena NW 
Conyers. GA 30207 

Since lta tarat ap.,.araece to tbe Sprlac of 1910. tn a.dto 

llectronlc.a, tbe TVT-tl b.aa beeo b\Ult by aore hob�)'tata tho 

any other atatlar cooatr\lctlon proJect. For year·•· UU)'uaancta or 

rruatreted c:o-puter procra ... ra had dreaaed of ao eftordable 

boae teratnal throu1ht whicb they covld co-unchte wtth th 

coaput.er at thelr bualneaa or untveralty. Wttb the appe_aranee or 

the TVT-11, the coat ot auch 1 h011• teratnel dropped troa over a 

thou.aanCI dollar• to the $300 price ranao. 1t wo'Uld bo b.ard to aau­

aato how •any TYT·ll 1Uta SOulhl'eat Technical Product• aDd •uat­

IUcro·Mirt have aold. or ho• aany peoplo hav• bu.llt the projo�t 

Jroa acraleh or with curcult boarda avatlablo troo aoveral aoureoa, 

but tho total would be well t n lo tho thouaand•. 

The aodttlceuona to the baate TVT-Il cireuU as doecnbtd 

hero 1111terhlly lnoroaae the uaetulneat ot thtt device. All of tho 

•odlttcatL.ona are coapatlble wltl\ each other, and oach t.a tndependtnt 

of all. othora. 8vory •odJ ttc1tton hail been lnau.lled on at ltaat 

one TVT-11, and at le11t CH\o 1VT-tl haa avery enhanc:eaent deecrlbod 

below. All of the aodt t lea Uona do•crtbod below ••r• developed 

end loated by •••bera of the Atlanta Area NlcrocOIIp\lter Kobbytat Clu.b 

Thta •odlftcataon ••• deat�rned and lapl�aented by Dive Ko•p. 

a M•ber ot AAaotC, and ••• further advanced by other aeabera of 

AAMHC. Jt haa appeare-d '" a cu.-bttr of plle.ea alnoe aod, thouch 

crodlt for tho ort1'nal tdea hae been dtaput.ed, tt should IJO to 

Dave Xo-.p. 'nle chanao convert• the 32 characters per llne to a ''"11• 

S)llt of 10 llnoa wtth 54 charactora per line. Aftor t.htt aodttt­

cauon, th• 'NT-Il wlll will funcuon noraally wtth the cur•or 

reuarruna: to ho .. after bo1nc aoved paat. C!baraeter 64 on ltne lG, 

Oporataon of coaputer-controlled euraor board. aereen-road board, 

and •orlll or parallel 'nterlace boarda •111 not be atteetod, 

Thla •ocuneat1on croatly enhancpa tho uaefulne•• or tho TVT-11 

•• a ca.puter tor•tnal, and aatntatn• tho c::apablllty to uao the 

1VI'-IJ with a eundard bhck-and-whtto TV aut, 

Tho �nodlrtcatlon r·equtrea the addttlon of one tC, a 1486 

quad exor. to the aatn bolrd. A nuaber ot juapors ar. ad.dod and 

PC toUe 1ro cu.t. Road each llop earofu.tly and dO\Ible·check the 

work Mfore proceedtnr to u,o next atep. A •harp raz.or blade or 

exaeto kn&fe •hould � uaed to cu t plattn.c. Flr•t heat the epot 

to be cut with a aolderlnc 'ron to break down tb• atue un.dor the 

roll Ollly a .. au (1/le Ia.) cap •• neeuaary, u .. Aall aoltd 

conductor wire Wlth pl11tlc tnaulatloa for japora (30·JIUJO 

wJrt·•rap wtre 11 ideal). lt 1e au�ed that you bave a eoeponeDt 

la,ovt and echtaauc evaihble. lrunare that the lVT-ll ta workaDa 

aoraally before u1ttn1 thta aochlleatlon. For those •bo neod t.O 

Do• avch thU111, addreu lane At 11 chanced froa tttah-order to 

lo•·order tn a6dreeetn1 loatc. 

Revlow flruro• l and 2 before atarlinc. Plpro 1 abowa the 

revl•lona to the charaot.er count.ere and other cJreuttry. Figure 

2 ahowe tho ••Jor -.ocst.flcaUon• to be aado l.O t.ha beard .tt•elt. 

non portora tho tollo••n• chanaea, .ift order: 

l. Roplaeo R7 (4.7K bot....,on IC-17 and 18) w•th " 1,2X "nil, 

Thla tncroaeoe tho dot-clock frequency by a ractor of 
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2, Cul lh• loll lr"" IC-40 pin 6 to IC-40 p1n ll "nd•r IC-40 

(Me 111ure 2). To do t.hla you wtll have to re•ove IC-40. 

1 r you u.atd tc eoc1teta wt 0\ ttolee In the bot t011 )'OU N)' 

aot heve to r•aovt tM eocket . I r ,.ou do ra.ove IC-,40 or 

a •odtttt H raretull Doaoldertnc an rc tro. • phted­

thrv hole •• not •••r. t•• 1 ••11 . hot tron and aoldor 

wtck OP aolder aucker. After rou c:ut the foil, r.plaee 

IC--40, Mtnc tlrtful to rowork th� pllted-thru holea, tf 

3. Cut tiM> roll at 40-� (IC-40 pin 5) and 40-13 on the bOttoa 

aidO or thv c&rc:uu board (•e• tt�:ure- 2). Cut roil at 

40·11 '"d •0-12 on tho top or the board. Cut ro\1 tr·oa 

40·4 to 33·8 at tht" fe-ed-thru near 40-lcl (aee tiguro 2), 

4. Ptuybock cho 7480 on top of IC-40 by b<lndlng all pin" 

(tXCOJil 7 and 14 oul hor'l7.0ntall)' and aold�rtnt�: pin• 1 

and 14 or tho 7480 to pint 7 and 14 or IC-40. If you ••tan, 

lhc 74HG lfi!JJ\ be IOCkttod and rlac-�d Adjac<tnt lO lC-40, 

•undlnt: vcrt.tcalh•, .-tth hC!a''1 f'O'H"Ir •uppl)· .. tr�s pro-

v ld 1 n� eupporl. Tho H86 will b<l labelod IC-43. 

�. CUt the loll on thft bol\.4* ol thtt PC hoard at 23-lO 

(a�tt f11uro 2). Connect 43 .. 3 to 17-12. Connec:t -43-2 

to 23·10, �•• =-dda an exor cat� tn aerie-a wtth the vack'o 

out troa 23-10. With -43-1 at lOI:lC 1 (floalln� or con-

norted to ·�). the vadto po1arlty •• tnvt�>rted froa Lht-

noraal TVT"-11 d l•phJ' With 43-1 .:rounde-d, the pohtri ty 

•• aoraal. Conn�ct 43-1 to a ... , tch or otber locac: 

tor aulUpOllrlty dtapta,a. Wbcn uetnc an Rf aodulator. 

black character• on a wha '• baclll.around prov•do• • �ltGr 

dlepl•r. 

G. CUt th• toll at 3S-� on the top atdo oi tho board at the 

tood•thru (Mt f tRUro 2). COnnect 40-11 to 3$-�. Con­

noot 40-12 lO 33•11. Cul tho lo1l at 27-13 and at 27-9 

on the boua. of tho bo1 rd <•c• ttaure 2). Connect 40-13 

lo 27-tl, 27-1 to 27-13, and 27-8 co 40•4, 

7. COnnool 40·6 10 3�·4, 40-5 lo 43-6 and 40-4 to 43-10. 

C\lt th• ro\1 botw.,on 3b-4 and R23 on the botlOII of lht1 

boud (eo� r1wure 2), Cui tho loll• u 28-�, 28-� ood 

33-9 on �he top of tho bOIHd <•co flt;uro 2). Oonnoet 28·' 

and 43•4 to R23 (pad cloaut to ed•e or board!, Connect 

28·4 to Jl4G by aoldertnt a Ju.per fron 28-4 to the roll 

taaod•ately belo• lt on th� boLto• of the board. Connect 

33-tl to 28-4 

e. Cut lh• loll lr"" 12·4 to 21-1 at 21-1 on lhe bOtt- or 

the bOard. Connect 12-4 (the totl Uta t n• conMctttd to 

21-1) lo 21-14. Connect 21-1 lo 21-12 and 21-12 to oddreu 

Une At whlth •• the totl 'that ··•• cvt troa 27-9 <•ec.o 

llrvre 2). Connoel 43·8 lo A8. 

t, COnnect 43-8 lo 43-ll, COnuct 42-3 (lbo toll tbat ,.. cn 

rr"" 40-11) lo 43-11. COnnect 33-6 (ltt. toll lhlll wu cut 

lr<MI 40-12) to 43-12. "nteee two Juapera •�"• •hort •tree oo 

tho top ol lho boord <••• fll'urt 2), 

10. Connocl �3-3 (lht roll thlll ••• cul lrooo 33-9) to 43-13, 

11. Double-chock your work, then applJ po-or. 

l2. Adjuat A4 ond 118 tor o ctnterod dteplay. If •dJu8llna R8 

w11l. no\ r·educo the wldlh of the dlaplar enough, decr·eaae 
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the vah,.• or A7. The exact value of lt7 uy be anr•b.er• 

rroa ••ro to 2.2K, de�ndlnl on rour otber coaponerH valves. 

13. Jf, after obutoi.nc 1 properly-ceotered dlaplay, you noUce 

that aoa.e character• loae dot• occaatonally. you ••.r a.Hd 

to rep1•e• IC-22 ao.. eurplue 2$13'• are not hat tDoucft 

for 14 ct\arac\era per line, wtucb requll••• ecc.eaa tlaea of 

14. J t J'OU canno t cot a a table ••-curacter dtapla1 or cbar•ct•r• 

cannot be entered properly fro• tbo tteyboard, re-,ehecll all 

a tepa caretul11, 

An excellent extonelon (not provld•d h•r•) of tbta •odlfle:auon 

would be to ueo tht vtdeo polari ty toverter at lC-43 pln 1 to 

ch•nli£0 the curaor tndl«tor troa 1 bltok1na: aolid block to aa 

altornattna polarlly block. The charector at that po•ltton would 

then be •hown tn altornato whtte on black ll'd bbck on •bite, •• 

t11 u•ed on aeveral •ore-expenatvo tor•lnala. Tho lopYta to tbta 

e:trcut t would tnvolve tho curaor oddro•ain� co.parator, tho 

Bt'!rHt1azod output• of the character .:onor�Hor, and other control 

fn· l;iO �� 
�, .... 

! �:· ........ .. 

,.� .. , Jlt _,. 1 
" ' 

.. . 

. . . 

-·· 

"" -�· �.'1 ' 
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u' M':' 

c 

RJ!PEAT ICEY 

. 

· ·--�· · · ... � ,. , 
.. 

"" 

.. 

/·�; .. 
_,_, ... 
:-"'jl-l .... 

.,any ttoyboard• provldt a r·epoll·key pO•U 10n •hl(h ia only 

a •oMntary cloeure to Jround. rather than provadtnr; tho 

ettcuttry tnr actually kOnerauna repeated ch•rac:tt>r trane­

ai•a1on to tho TVT-t 1. P1auro 3 provldo• two dtaar••• of atn-
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lau ctrc.ul t• which will interrupt. tho lt.robo line end a1aul• to 

a ebaractor bolnc •truck •ult.iplo t1aca. n.o propor cLrcult 

ie ChOICU\ dependent upon whathctr the keyboard atrobo llno 11 

noraally-hi(th or noraally-low. Thla aodttictatton ta tnaullod 

on tho aorll l .tntortaco board. Jtun tho llno to tho uln board 

thru an unueod pin in tho aerial lntorface board •ockot . for 

t aater repeat operation, rephc• Cl'7 on tho aain board •1th a 

0.0 atr (approxtaatoly) unit or conatn�ct a aopara to oaclllator. 

Wl.tb t ho c1rcul t ln flauro 3, ono charu�ter 11 conoratod each 

tlao tho curaor bllnka whtlo the repeat key ta doproaaod, ln 

praouco, thll baa not been a problo•: bowovor, t ic\iro 4 pro­

vtdea a Schaitt-trlr••r clrcult which "'•Y be uaed 11 a preclae 

nu.bor ot character• 11 eaaontial. A o1rcul t aiallar to thia 

appoara 1n Don Lano.lator•a TI'L Cookbook. 

-- STC..,(o<tr) 

BRI'.AK 10:Y 

Tho aolutlon to t.ho taploaonta tloo of tho break key •• auggeated 

tn tho SOUthWoat 'flechni�al Producta Sorhl Jnterfaoe Bo1rd t.n­

at-ruct1ona t.• to attach a 100-ohJD., i·•Jtt. roalator between + 5 

volta and ono aldo of a norraally-opon moaenury-c:ontact puah­

button, and to atUch the ot her etdo of tt\.e puahbutton to JS ... l 

ptn e. Tbe offoc:t ia to pull tho 1\S-2-32 output of tho aortal 

tnt-orflco up no1r + & vol t a which la thon reeosnl�ect by the RS-232 

rocotvor on tho ot her end of tbo ltno •• a break alanal. Thta 

a•nr ttoyboarda have a b.reak-koy poat uon which provide a • 

aoeonury c:loauro to around. Tho aoluUon ln thla c.aao 11 to 

attach a &K reetetor (approxiaat.o) botwoou tho puahbutton 

contact 1nd tho baao ot Q2 on tho aortal lctartaco board. Wbon 

tht b1ao of Q2 11 crou.ndod, lt-a output 11 cloao to +5 volta, 

whic:h 11 rocoanlzod •• tho break cond1t1on. 

DEBUOOUIG TIP 

If no keyboard 11 avaUablo, tho 2513 18 poaal bly dotoctlve, 

• or the dAta boing lnaortod tnto or rotriovod troa tho TVT--11 

aeaory t.a auapeet, there ta a quick ••1 to ronora to a toat 

pattern on the acreoo. Dlac:onneet tho •••ory board and eonnoct 

the aoaory addroaa linea, Al-A&, to the data tnputa of t-he 

ch1ra ctor conarator chip. Tbla can be dono by aaklnr tho follow­

ina connoctlone: 

I C2l-9 
IC2l- 8 
IC2l-ll 
1 Cl4-9 
1 Cl4-8 

to 
to 
to 
to 
to 

IC22-l 7 
IC22-18 
IC22-l9 
IC22-20 
I C22-2 l 

The display on t.he TV aho uld thon be ch1r1ctora and nWII"bOra, tn 
ASCII aoquon�•. tr t.t 11 not. •t•rt choclclDI a11J-nala tro• t.ho 

2!H3 forward 1nd baekwerd. 

SC.OLLJHC OP OtsrV.Y 

Thl1 .octtftcatton l• t .. catled oa the ..-.ory .., ... tn boa�d•. 1t .odlfttl 

th4t up,_r four btu of the ••ry addruatna l oate •o thn th• dhphy 

•ppt�au to •croll up ••e.h t._.. tha te"'lnal •tt•11pU co P'4Jrf01'111 a cunor 

dOWtJ oper-•cto...- fr-o. tht lut lln• of t.ht acr .. n. To t.,t ... nr: c.hla chana.•, 

perfom. tbt lolJowLna operatlcm•, �lh Ntterrtn& to a TVT•lt teheuctc 

dt.aar.,. e�d rta-un s: 

I'IOT!: 

l. P\111 lC·lJ.. nn1Cht•n phta Sud ll, and nplac.t. 

2. Cut foil• AS•AI on Lha ..aery Nard adJtetJlt to the toclcet. 

3. Connect 1lou A}·AI (Jif) to the aock.r: •ld• oC tha out Colla 

lhd Un•• A$·AI (OUT) to the othu· 1lda u •J•ltca. The .. 

vlnt .un 'be v.ry 1horc . 

4. Connact 1C•l4 pln t1 to pto U and to 7lol9l pin 14, 

). (!onnact 1C•)4 ptfl S to EIASt•EOL and CUIIt.SOil•DOW on th• 

utn �arcS at co.\vtal•t pl•td•Uu·u eyehu, 

6. c-.,1•t• vhtna of the 74\9\ and 7t.U. 

H you hav. • apar. 74191, It .. y M u .. d tn plae• of tbe 7lil91 by 

v-lrina the approprtate cornapoadi.n.a pit)t. Tbt two utt.U.- are­

hltly alaUar in function. bu.t 4Utertftt tn ptnout dtaar-.. 

J t tM C011puter·controllt4•cutlor Ward S.. wLred for h•e-up opentloa t.apon 

rteepUon of a certal.ft character, tbat option ahoul..t be run thru a wltch 

c.ot�trolUna the coapuur•c.oettolt•d cturacter clec.odin& onl:r, not the ll&ftu.l 

C•vttch-debov.ocln&) uct.ton. ln order to ••lecttvely dhable 1t when acrolU.111 

only h d .. t.red. 

II< 
�'I)().AICCI> 

)lo--'--'I'IJI-SE 

When pgver ta fhn appUed to t.h• TV'f•l11 l.ha po.Stloa of ch• cuuor Oft 

tl\t eenen and tl\a conunu of the. tcre•a dhphy vlll k rand•. Oebounced 

the ftnt loca_ttOfl of tha tint ll.ne of tM ac r .. tt. When the c.unor 

.cua�u to •ova dOVIII Oil the acr.en. tt vUl do to untU lt ,..au the 

hat ll.ne on the ec.r.en, ln Vblch caaa it wlll rt•Ln on tha leet tltlt lft4 
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DI�PLAY LOWER-CASII DATA AS UPI'BR·CASI 

Slaee the ... ott or the TVT-11 can atore only tho low-order 

alx blta or an A3Cl1 charaoter and the 2513 character Jtnerator 

can dlaplay Of\1)' the •••• lo-w-order 11x bL\a, the TVT-1 I cannot 

dtaphy lo•er•c:••• data pro"rly. Por eJICiaple, lower-caae •p• 

la dlapla7•d •• a uro, lower-c:aae 'A • 1.1 dlaphy� •• aft ••· 

ct•••uon polot, etc., •• ••1 be' aeen fro. • ,.vte• ot an A$CJ1 

charactor IC!l Ublt. tt •ould a,. advanuaeoua to dlapll)l I lowor-

provtded ln ftlfClU"e 6 doea •••ctl7 th\a. If the two ao•t alrnttacant 

bHa ot an A3Cll c:harect•r are both at level 1, l"- next-to·the­

aolt-aScntttcant bt t Ia chanred lO level o. ttowovor, the rubout 

or deleto chu•aeter (all btt..a at level 1) 11 left aa-11, r1thor 

than con•erttnr t t to the urtderllne character. atnc.e uny •1•t• .. 

aend rubout c.baractera t.o cauM a tlae delay on trattaalaalon and 

retranaaJe•lon of dat.a. ftle aocUflc.aUon 11 lnatllled on the 

aertll lntorface boar<t. C\lt. tho blt. 6 foil Ju•t abovo tho aookot 

to the aaln board and attach the blt 8 (OUT) llne thor• (on the 

aockel ••d•l All lopul llau coae r...,. tM VART. 

JIACICSPIICt AND IIORIZOXTAL-TAII 

t.tany ayatttaa vH tho b•cUpaco character CCTRL-H) •• a character 

correction dovleo and lho hora�ontal-tab character CCT'Rt.-t) aa 

a Ubulauon dovace. Unfortunately. tn uny caaoa. a\lc:h •• '" uetna 

t.,. Soutll •eat Technical Prod1.1cta AC-30 caaMtt• tnterhco. tho 

coeputer-controlled-curaor board au•t be pro,raaM>d tor 1 dat fer.nt 

scH ot c:harartftra. tn thla caaet, thore 11 no tndu:auon that tho 

backapace or llorlx.oftul-tab ha• boon ac.c:�pted 'ft'lta aoda r&cauon. 8hown 

ln flllt.are 7. prov,dea a curaor-lett tor 1 ba1cca�c. and 1 curaor·rlcht 

for a horl:t.Ontal-tab. •tth only three IC'a and two diO�'h'•· and aatn­

ta �n• the other reetur•• ot th• eo•puter-eontrollod-curaor bOard. 

Obvtoual)', othC�r Moluhon• oro po•llblo, euch a1 ,. d1atrtbutor. but 

thLa 1oluuoo ta ataple and lntapenatva. '"'' lnpuu to th• 8-input 

HAND aate provl� deeocUnt for all exc.eopt th� laat blt or both 

backep.ac. and hortz.ontal•Ub. The laet bt\. 11 lhfn uaod to •el«'Ct 

bttwoon tho two charac:tor•. "n\o two diodoa provtdo for tho oqu\\•a1�nl 

of OJHU'l-eolloctor outputa. ••net pullup roautora aro provtdtod on 

tbe coaputer-control.H-c.ur•or board. Dependent �o�pon tht oxac:t 

n-C. 

�-�-�5' ----i 
���� ---------� 
':'I"'�1 
:r-4�8 ----� 
-s-+�'f ----------'-1 
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KBYPiliSSI!DBI!IP 

It 11 orttft eonventeat to bt able t.o btar ao tndtc.atton or 

character• boJnc placed upon t.ht acretn. 1fhlle ent.ertna data 

on the keyboard, tho ao\lnd of a boop tor oach key dtpro••ton 

can eaally tneroaao the Uctlt !ttl ot t.bt ttralftll. When lMdlal 

data tbru the control Jnterhc.e troa a caaMtte lnttrface or aode.a, 

the lack of bttPI rro. tbt toratnal could atanlfy tbe end of the 

load. Tt\11 �tod1ttca\.ion, ahown tn ttaurt 8, add1 • �trcutt. baaod on 

two S&S ttaer• wt\lc.h wlll provide a beep 1n a •�aker when H• 

ln9ut ltne te brl•fly brou1ht to z.oro �oltl froa .. s volU Thla 

lnp\lt lint aay be c::onneeted to tho keypreaatd at robe I roa the 

keyboard, to the koyproa•ed atrobe on the ••ln T\'T-ll bolrd, to 

cur•or-down on the uJn bolrd. to any oth•r duelred level •n tho 

teralnal, or to ao.e eo.blnaUon t.hru 1 one-pole, aultt-thro.­

awlteh. ne tlrat at.lae of the clrcvlt aervee •• • OM·ahOt 

to loo.gtbon tho very-brlor keypro1.1ed atrobe. 'n1o aocond IUJ:• 

••rvoa •• an oaci llat.or whtch ta cont.lnuouely reset oxcopt •hen 

at la brlot ly releaHd by the Ofte-ahot. Non• of the co.ponenta 

are cratlcal. and the trequon�y of tbo oa�tllator uy be oaaUy 

changed b)' roploctna thl' . 1 wr capa�tto.r troa pta 2 to cr®nd. 

' jCIC. 
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SUIIlt.\RY 

The baaic TVT-11 AA)' bo extondtd quito tncucpon•lvcly lhroukh th� 

devtc:e tn lta price rana• a ad extendtna 1 t.a ua•tul 11 rt-apan AI 

th• apoed of operauon, othor hobbyietl wtll be ablo to purchaao 

the •••e•blod unlta at red1.1ced prtcea. ao th• hte-apan of the 

onbanc..d TVT-11 dovte• .. , "even further lenrthoned Obvlouely. 

other aocttfleattona to the baatc: 'NT-11 ctrcvtt aro poeetbht 

and deelrable. Thoao would tnclude add1ntr olhor btll 1.0 the 

aulttple cureora. color dt•playe. bltftkan1 char2clora. etc c;raphac 

dlapla71 aro probablJ' beyond the eapab&llt)' oJ th• baetc clrcult, 

but the SoulhWoet Tec.bntcal Product• GR·61 ••r be veod to add 

thta capability tor abOut one hundred dollare. It anrono dovelopa 

or haa •och Octl \tona •h tch would bo or 1tneral antoreat. ploaao 

ao"d • copy to .. for vee by th• •••bera ot ttw local co.pv\•r 

club. 
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NEW PRODUCTS 

lecholcol Syu..,, Co••ulunu Inc. h "'�'"9 lht fLCX" diS' 
o�o�tr.ttno I)'St�.,. •ulhble fo,. 9enttr'tl O(M licensing. Hie 
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the REFRESH LINE is turned on. This action charges or discharges 

the capacitor C. To read the information back the cell is selected 

by the appropriate row and column enables. The read amplifier 

drives the data out line which is sensed by the output amplifier. 

A cell is refreshed by deselecting all column enables and selecting 

the proper row enable. The cell's level is sensed and amplified by 

the read amp. The REFRESH line is then turned on allowing the 

read amp to charge the cell back to the proper level. In this 

fashion an entire row is refreshed simultaneously. 

Figure 8 schematically illustrates a typical circuit for inter­

facing 64K x 8 bits of MK4116 to the SS-50 (SWTPC) bus. Many of 

the details of dynamic memory system design are illustrated there. 

The MK4116 is a 16K x 1 N-MOS sflicon gate single transistor cell 

dynamic memory array in a 16-pin DIP. Excerpts from the data 

sheet contained in the Mostek 1977 Memory Products Catalog are 

shown in Figure 9. 

Fourteen-bit Addresses are presented to the MK4116 in two halves 

and are clocked in by the two clocks RAS (row address strobe) and 

CAS (column address stobe) which must be properly sequenced as 

depicted in Figure 9C. The MK4116 has other allowable timing 

sequences but this one was selected because of its relative 

simplicity. 

The timing diagrams of Figure 10 shows the timing of the memory 

interface. Referring to the schematic of Figure 8 the delay 

line Dll generates the system timing. This function could be 

accomplished with one shots but the delay line is both more 

accurate and more reliable. 
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For the time being we will ignore the refresh timing logic and 

explain the read-write logic. Before an access the input to and 

all the taps of the delay line are high. Flip-flops USA' and 

Ul2B are set while Ul2A and Ul3A are reset. This is the idle 

state. 

An access is initiated on the rising edge of 0
2 

(rising edge of 

�1) if VNA is true. This is accomplished by USA which starts a 

pulse down the delay line via U8A, U8B and U9A-B. Note also that 

the address present on the address bus is latched on 0
2 

as is 

R/�: This insures that these signals will not change midway 

through a cycle. 

One of the four signals RAS
0 

RAS
3 

is fired shortly after the 

access has begun depending on which bank of 8 RAMs are selected 

by A14 and A1s. The RAS clock strobes the row address into the 

memory chip. The row address is supplied by the INTEL 3242 

Dynamic RAM refresh controller chip U3 which acts as a 7 wide, 

2 to 1 multiplexor. Sixty nanoseconds after the cycle pulse 

starts down the delay line the 60 ns tap will go low causing 

the 3242 to output the column address. At 100 ns the CAS 

clock will fire strobing in the column address. 

Up to this point there is no difference between read and 

write cycles. The read cycle will be explained first . 

A short time after CAS goes active the contents of the selected 

address appears at the D
out 

pin of the RAM chip. The data is 

buffered onto the system bus through the tri-state latch U17. 
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When the pulse reaches the 200 ns tap of the delay line a positive 

going edge is injected into the delay line by U7G, USA, USB, and 

U9A and B. When this edge reaches the 80 ns tap CAS is terminated 

via UllC and Ul2A. Similarly RAS is killed by UllC, and U8D. 

This same edge generates the LATCH signal which latches the read 

data into Ul7 allowing the RAM to go idle (i.e. no RAS and CAS} 

while still retaining data on the bus. 

A write cycle is nearly identical to a read cycle. On a write 

cycle R/Wiwill be low at 02 thus causing USB to clear. The READ 

signal which enables read data onto the bus will not be active 

during the write thus leaving the data bus free for data from 

the CPU. 

A write operation is accomplished when the falling edge reaches 

the 200 ns tap (the first pass through the delay line}. This 

clocks the Q output of Ul2B to a low thereby applying a WRITE 

signal to the RAM chips. By this time, write data from the CPU 

is stable. WRITE is removed by the same mechanism which kills 

CAS. 

The 4116 RAM has several operating modes. The one chosen for 

this application is the READ/WRITE cycle shown in the figure 9c. 

For a read operation the "write" part of the cycle is omitted. 

For a write operation the ''read" part of the cycle is performed 

but the resulting data is ignored. 
The resistors marked Rct in the schematic are for damping the 

ringing on the lines, keeping damaging overshoot to a minimum. 

The ringing results because of the almost purely capacitive MOS 

inputs. This, when combined with the parasitic inductance of the 

PC board traces forms a resonant circuit. The resistors, which 

usually have values in the 10-60 n range, are chosen empirically, 

a typical value being 47n. 
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READ-WRITE/READ-MODIFY-WRITE CYCLE 
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v ,�,. - -'-�:.L.....o� 

1-- '-'•s. . -�-'us 

Figure 9c 

The 4116 Read/\�rite -- Read/�1odify/llrite Cycle Timing 
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The 4116 RAS only Refresh Cycle 

Continued 

--
----------------------------------'88' Micro Journal 



• 

• • 

• 

The S S I Microcomputer Software Guide 
Thousands of programs available on disk, cassette, paper tape; in books, listings, 
and magazines, complete with source addresses. If you have access to a microcomput· 
er the S S I Guide is a must! 

$ 7.95 postpaid U.S 

A Companion to Uiterwyk's Interpreters by Dave Gardner 
Over 70 memory addresses mapped in MSI and SWTPC 6800 Basics. plus 30 custom 
assembled alterations. Included is an implied GOTO routine, FOR-NEXT-THEN 
loops plus much more. Learn about Basic not in theory, but by application. 

S 14.95 postpaid U.S. 

4327 East Grove Street I Phoenix, Arizona 85040 
ENCLOSE CHECK OR MONEY ORDER, FOREIGN ORDERS ADD $4.00 PER ITEM 

POSTAGE PAYABLE IN U.S. FUNDS 

Distributed to dealers by MICROMEDIA MARKETING 

DIGITAL 

SERVICE & 

DESIGN 
P.O. BOX 741 

NEWARK. OHIO 43055 

AVAILABLE SOON 
NEW S5-50 BUS MEMORYS 

050 E·16K·32K 

16K or 32K EPROM card with jumper select for 2758 or 
2716 5V only EPROM. Two independent addressed 8K 
blocks for the 2758 of 4 8K blocks independent addres­
sed for the 2716 EPROMS. 

050 RP·16K 

8K RAM with 8K EPROM on the same card. The 2114 
and the 2716 5V only are the memory elements used. 
Each 8K block Independent addressed to any 8K block of 
memory. On board jumper opt. to use the INTEL pin· 
compatible 3625 1024 X 4 PROM In place of the 2114. 

16K STATIC RAM MEMORY CARD 
SS-50 BUS 

050 2114·16K . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $27.00 

Full static 16K RAM memory designed to use the 2114 
or T.l. TMS 4045 1024x4 RAM. The card Is setup with 2 

Independent addressed 8K blocks. Each block can be 
addressed to any 8K block of memory. Power require­
ments 7-SV unreg. @ 3 .5A. Card size 9"x5V2''. Bare 
board with data and edge connectors only. 
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SPECIAL KEYBOARD BUY 
WHILE THEY LAST 

IMS STATIC RAM BOARDS 
• M.-..otV tMC»no • Low Pot.« 
• ""n•cwn • 2� n.a � •so,.. 
()tlly a.,edatH .... �b6ed & tHttcl 

�,., •so,... 
�208 00 1189 DD 
�·e oo iJ1I9 oo 
IlliG 00 &a Ill DD 

ANAD.X PRINTER 
M- DP 800D CO<t11)10Ct. lmpoct, l)tttlltt 0< 
"',.' Spoocktt ·�, eo -. ...... . &• �­
""" -......... . NOW only 1875.00 

-.,o.. Sf\ - ... 
- - ----· ·\10 

�.:...:v-···::z ..... ...... .. 
=.*" ..... _.. • .., 

...,....,.._.. 1.10 I ...,._.. 110 
t.,._ .... , .... tO 
••n,cw. '" ,, .......... . .... . .. 
••v.-..0.. 11 .. 
•a.--- , .. 
.. .._.._ '" ... ,,..._ -...-. a 

. .. �. .... . 

TRS 80 TO 5-100 
PllT TO 5-100 A.DAPTER 
Altowl PetiTRS 110 to be lnt•rlaelld to 
I)C)j>UW So I 00 lloL 

Peota&tOOI(,C staeea 
AIMmbllld ueees 
TRSIIOtoS.tOOHUH&tOOO(tt 127500 
AIMmbllld • . 135500 
For l-Cool 8 Sial 9oa to npond 

PtoiiTRS 80 at 49 85 1<11 

... .. . .. 
' 

DISKETTES 

. "' . ... . 
.. . 

.. ... 

THE FIRST TO OrrER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW lOWERS PRICES EVEN FURTHER I 

1. Proven Quality F��e1orv 1ened o•od�>cu only, no •• '"" 

or f•llouu Guaranteed mO<>ey IMck Wt sttond bohond our l)toductJ 

2. Same Day Shipment All preplld ord<ln wuh cuhrtrJ 
�k. mOMV ordtr or char .. c.rd woll be silo PI*! wme dlly as ·-••ed. 

IUI'I'OitT DIVICII MlCIIOf'IIOCUSOIII ITAT1C IIAM HUDOUA�III 
� ,.. .. ..... 
� �· � � 
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:::: ::-: 
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, . .. 
� :: 

CONNICTDIII 

I .,_ 
�--';)1 4 WO) 
lU4>11 � 
.. .� !e f 

. .. ... ... ... 
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. .. . . . 

.... co , - ,. ...,. , ...... u.o 
. . . ....... -'\' � .... .... .......... ... (lCD 

.. ::..�w...:.�-:::.. 
ltl.ts •o�h ,..,., 4,,DPI 
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COMPUTE AWARE • • • 

PROOUCT OE.SCfiiPTION 

RANOOtl ACa::SS Dl SK F IL£ BASIC 
w/EDLT. II ne I npu\, " •ore n- rea \urea 

SUPER Dl SK F I L£ IWClL INO BASIC FLEX ON-V 
w/EDJ T � 1 i ne input, tc: •o,.• new tea tur'es 

SUPER � F IL£ HAHDl.INO BASIC c.aue\\e 

PflOft RESIDENT � FIL£ BASIC cassette 
eSUPER features) 2716 

PILOT - � 1/ERV OWN FOR THE 6800 esse or FL£XI 
hoi \h COfKNTED S0URC£ LISTING) 
ealao wl th SOURC£ CODE ON DISK I 

DISK CHE.CIC FIL£ I'IAINT. SYSTE" eSSB or FLEX I 
• eCo.plete checking syat .. ) 

DISK NAI£ AHO ADDRESS SVSTE" esse or F\.EXI 
• eSelec\ive printing - labels) 

eSorUng - "erging- Oood •anuall 

DISK HOI'£ INIIENTORY SV�'T� sse ON-Y 
• eRando. access tiles - onlane inquiry) 

16 Reports either hardcopy or dasplayl 

AftER I� PLUS :14 NEWTECH Songs) cuu\\e 
IDixle.Noei.Eyes or Texas. • aorelesse or FL£Xl 

CSS F� PART 11 ee NEWTECH Songs) 
eO•Holy Nlgh\,Moonlagh\ Sonata. 

Rhapsody in Blue. • •ore) 

BASIC POMS •1 e9turr.Chaae.Anl•all 
eHa•urabi.Bioryt�.Horsa race) 

• e"aster•lnd.State Caps.Skydlverl 

BASIC� 12 eDecislon.elack �ackl 
eMath Lesson. Lunar.ICenol 

• eStoc�arket.Furs.Crash.Wuapus) 

BASIC Po.ts e3 <Doall. "are. Roadracel 
eDepth charge.Lihta•e.Basel>alll 

• ernterut" lnco.e prop calc) 

WHIZ eTMI - High Speed Binary 
Cassette Punch and Load Sya\ .. 

OOODLE8UO - £XT9ClED SfWtTBUO MONITOR 
• (with SPIART8UO I n EPflOft I 

ea,ssette 
esse or FL£Xl 

easse\.t.e 
esse or FLEX! 

cassette 
esse or FL£XI 

e-a.ssette 
esse or FL£X) 

cassette 

cassette 
2716 

PRICE 

99.95 

49 95 

29 95 

100 00 
2:10 00 

24 95 
37 95 
49 95 

49.95 

49 95 

49 95 

15 95 
19 95 

24 95 
2a 95 

19 95 
19 95 

19 95 
19 95 

19 95 
19 95 

15.95 

19.95 
69 95 

--------------------- ·-----------------
• Indicates that source listing Is Included 

•••••• Cassette f'or••t: AC-30 - 8"' disk add •2 . 00 •-••••• 
ALL sse Software Is available on 8" diskettes •••••• 

C 0 M P U T E R W A R E S 0 F T W A R E S E R Y I C E S 
830 First Street Enctnltas. California 9202& 

PRODUCT OESCR IPTION PRICE 
------ ---------- ---· 

L£ARN ASS£t1SLER - PART I 
e5 Lessons - Requires 161Cl 

L£ARN BASIC PACICAO£ II I I " llll 
eA11 12 lesson.s - need 161Cl 

R£MU\S - R£H.JMIER BASIC Prog r ... s 
s ... features as bel-

REMU\5 - R£H.JMIER BAS I C Prog r ... 
Selective starting nuaber 
and lncr .. ent value 

XR£F - Ass .. bly Progr&a Label 
Cross-Reference - Co.ple\e 
C�anted Source Listing 

SUBMIT - DOS Batch Processor 
Macro capabilities 
Dos Error Recovery 

BF0-68 DISK TRANSIENTS II 
Includes Las\p, !nit. "­
Lodhex. Savlod. Prln\p 
Cor�p. Disa ... Convrt. Epend 

Bf'l)-.68 DISK TRANSIENTS 12 
Includes Print. Dar. Pip 
Ck ... Search. Fill. Fllco. 
Delete - Wild Card Options! 

BF0-68 DISK TRANSIENTS 13 
Includes Fduap. Sduap. Map. 
Scout. M .. duap. Co-para. 
H•rdeop� for other transaents 

c&sselt.e 
esse or FLEX 1 

cassette 
esse or FL£XI 

c:&ssette 
w/source list 

esse or FLEX> 
w/source list 
w/source disk 

esse or FL£Xl 
w/source last 
w/source disk 

BF0-68 ON-Y 
w/source list 
w/source disk 

BF0-68 ON-V 
w/sour�e llst 
w/sourc:e disk 

Bf'l)-.68 ON-v 
w/sou,.c.e las\. 
w/source disk 

BF0-68 ON-Y 
w/source list 
w/source dislc 

19 9:S 
19 95 

39.95 
39 95 

24 95 

24 95 
34 95 

24.9:$ 
34.95 

24. 95 
34 95 

24.95 
34 95 

24 95 
34.95 

24. 95 
34. 95 

FLEX UTILITY COf'I'IAHOS II FL£X ON-V 19 95 
Includes Eu.•ine. Fandhex1.2.3 w/source dask 2& 95 
Dir. Kill. Fll ... Fraga. Repeat 

SI10KE S I OHAL BROADCAST I NO 

SMRTBUG doc'--tn\-a ta on 19 50 
I r docuaen\a \a on purchased 127081 39 95 

e2716) 5Y 49 95 

EDITOR or ASSaUli.ER S£-1 DR SA-l c&cSseUe/dlsk 29 00 
EDITOR and ASSa'I8L£R S£-1 .. SA-l cassette/disk 53.00 

TEXT PROC£SSDR disk 39.95 

SS8 BASIC AHD RAHOOf1 DOS disk 39 9:S 

TRACE - D I SASS£PIBL£R TO-I disk 25.90 
cassette 19.95 

SOllie£ GENERATOR SG-1 disk 29.90 
c&ssette 24 95 

I 

I 

I 

I 

I 



INNOVATIVE PRODUCTS 

DESIGNED WITH THE 
6800 USER IN MIND! 

The folks at the Micro Works would like to say Thanks to the 6800 owners of the world for their enthusiastic 
response to our products. To do so, we are going to continue to offer our exceptional value 2708 EPROM System 
with a full $25 discount off list price. to those who buy the complete system, and tell us that they heard about it in 
Micro 68. The lull system includes one of our very popular PSB·08 Prom System Boards, a B·08 Prom Burner, with 
driver software In 2708, and a L. S. Engineering Prom Eraser. That Is EVERYTHING you need to put your system soft· 
ware in EPROM, and change It when you need to. The separate Items list for a total of $299.80, but the complete 
package price to Micro 68 readers is $274.90 ( + 6% In California). There is a version of the software for just about 
everybody, so give us a call, let us know what kind of computer you've got, and we'll ship you a complete 
package ... From Stock! 

For those of you who are not yet familiar with the Micro Works Logo, we would like to introduce ourselves. We 
started out as 6800 users, and alter spending more and more time looking lor a variety of items that we felt would be 
real useful, we ended up building them ourselves. As a result, every Micro Works product has real Utility built right 
into It, along with our famous Quality. We buy only prime parts, direct from the best sources, and the PC boards are 
done for us by the finest house we can find. All of our units (except the DM-85, our first kit), are assembled, 
socketed, burned 1n and fully tested before shipment. As a result, we have had very few takers on our 90 day warran· 
ty. So take a look at our product line, and see if we can't help you out. 

QUALITY HARDWARE FOR THE SS·S0/30 BU& 
PSB·08 8k of economacal 2708 EPROM, lk of high speed RAM, 

and the capabahty to move the 110 addresses to the top of 
memory. all for 1ust 

8·08 Handy htlle 2708 Prom Burner, takes up only 1 110 slot, 
complete wath Textool Socket. 

DS·68 Our famous Oigasector, hobby computing's most power· 
lui and popular random access video digitizer, as original· 
ly designed for the SS·30 bus. Again. a single card unit. 

UIO The Unaversal 110 board. A Proto board for the 110 bus. 
with a pre·wired inlerface chip, and room for more than 30 
I. C.'s. 

X50/30 The only extender cards we've seen that have a ground 

$119.95 

$99.95 

$169.95 

$24.95 

plane on the front to reduce noise during debugging. $29.95/$22.95 

DM·85 Our f.rst kit! A retro fit lor later SSB Disk Controller 
boards that allows any comb1nat1on ol8" and 5" dnves. $39.95 

GENUINE 6800 SOFTWARE 
MPRINT All you need besades lhls 

2708 as a pa1r ol MP·LA s. and 
you can pul a Malibu 160 high 
speed hne pranter on your 
syslem (We'll sell you lhe 
pranter, 100.) $39.95 

BIO·PIC The COmpuler Ponra•t and 
B•orhythm software package• 
3k ol EPROM, no source. Re. 
qu1res a DS·68. 16k of ram. 
and a Malibu Pranter. Your 
own small Business lor only $175.00 

U2708 The same program that's 
source 11s1ed In the B·08 
Manual. burned 1n1o a 2708 
Includes Block Move, Erase 
test. Burn. Verify, etc. Runs 
Wllh all lhe bugs we know 
about. $39.95 

E6809 Brand New! An Emulator lor 
lhe Motorola 6809 Allows 
you to test and debug '09 
soflware before you get the 
Chip 3k. on dtsk Specify 
Smoke Sagnal or Flex $49.95 

Now, although you are going to start seeing ads for our new S·100 Digisector, the Micro Works is going to con· 
tinue to develop Innovative, useful products with the 6800/09 market 10 mind. Right now, we're working on a nifty 
graphics board: an 8k hunk of memory that dlsplays either 256X256 by one dot, (great for games and graphs!) or 
128X128 by 16 grey levels (Digisector compatable). We're also working on some interesting 110 units, and would be 
interested to hear from you regarding your needs. Please, don't ask us when they'll be available. because as soon as 
we know for SURE, we'll let you know. Right here, in Micro 68. 
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SMOKE SIGNAL 

PRESENTS IT'S NEW ••• 

8-INCH FLOPPY DISK SYSTEM 
e SS-50 Bus Compatible • Expandable to 1 Megabyte • 500K Bytes of Online Storage 

• Completely Software Compatible with existing BFD-68 Mini-Disk Systems 

Users that 
require at least 500K of online data 

storage will find the L F D-68 f loppy system fits 
the bill. This system uses standard 8-inch floppies to 

provide this increased capability. The controller 
provides the capability of supporting up 

to four 8-inch drives for a maximum 
system capacity of over 1 megabyte of 

online storage. This system is complete 
with system software and available 

in two configurations. The LF D-68-1, a 
one drive system and the LFD-68-2, a two drive system. 

LFD-68-1 $1395.00 LFD-68-2 $1895.00 

-
----... ... 

_..'Ask about our ' , 
;'' newDFD 68 2 with ' ' 

1 tl\10 B·mch double sided ' 
I floppy disk dri1•es with .5 I 2K \ I bytes of storate per drive and 

capability of adding additional / 
l1 drives to providr over 2 mega·� 
1 byres of online storage .,. � 

� ),,--
----

---- __ .. 
r--------

sMoiE SI&lfAL .• BBOADCASTIIG� I 31336 Voa CollniH. ;;Os lla:e Village. CA 91361 

I 
(213)889-9340 

Oscnd onfotmation on your LF0-68 Systems 

0Send nome of nearen dealer 

Nome ____________ _ 
Address------------
CompanY------------
Cow-------------
Siale/Zop ------------
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