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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 (5V 2716)
pin compatible PROM, ROM or RAM, paged
memory addressing, extended addressing
capability, baud rate clock, ful! 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 5% 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 Continenta! 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 allos direct addres-
sing throughout memory space

INSTRUCTION SET

Ex tended range branches

16-bit arithmetic

Push/pull 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

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
m 219 W. Rhapsody
B  San Antonio, Texas 78216 (512) 344-0241



Technical Systems Consultants, Inc.
TSC. Technical Syslems Consullants, is

the software company for all the newesl,

mosl innovative ideas in compuler

soflware. TSC builds a variely of pro-

grams, packages and games so you can

Text Editing System

The most complele and versalile editor
available tor the 6800 and 8080 micro.
The syslem Is line and conlent oriented
for speed and efficiency and features
such commands as block move and copy.
append and overlay, as well as sltring
manipulalors. The 6800 version requires
5K beginning al 0 hex, tlhe 8080 needs
6K slarling al 1000 hex. Both should

have addilional f:le space as required.

SL68-24 6600 Text Editing

System $23.50
SL6B8-24C w/casselte $30.45
SL66-24P w/paper lape $31.50
SLEB-24D w/mini Rex disc $31.50
SL66-2dF w/flex disc $50.00
SLe0-10 8080 Tex! Ediling

Syslem $28.50
SL80-10P w/paper tape $37.50
SL60-10F w/ CP/M disc $40.00
Space Voyage
SL68-5C w/cassetle $108.95
SL66-5P w/paper tape $19.00
SLeo-spP w/paper lape $19.00
6800 Disassembler
SL6B-27C w/cessetle $15.95
SL68-27P w/paper tape $13.00
Micro BASIC Plus for 6800
SL6B-19C w/cassetle $22.90
SLBB8-19P w/paper tape $21.95

6800 Floating Point Package

SL-66-4 Floating Point
Package $6.50
SLEB.4P wlpaper tape $9.50

Techmcal Systems
Consultants, Inc.
Buu?S'M W Lafayette IN 47006

[ i-' 4 $or Indntry & the Hobbylet
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gel down lo business or jusl some fun.

Text Processing System

As a complement lo the Edilor, the
Processor supporls over 50 commands
for lefl, right or cenler justitication. lilling,
paging and general lex! oulpul formalling.
A loop command is available for repealed
formaiting jobs such as form lellers. Also
included are capabilities for macro
definilion to build special formalling
commands. The program requires aboul
8K of RAM and previously edited text.

SL8e8-29 6800 Text Processor $32.00
SL6B8-29C w/cassetle $36.95
SL668-29P w/paper tape $40.00
SL6B-29D w/minl flex disc $40.00
SL66-29F w/flex disc $75.00
SL8o0-11 8080 Text Processor $32.00
SL80-11P  w/psper tepe $41.00
SL80-11F  w/ CP/M disc $50.00
Relocator

This self-prompling, easy lo use program
telocales objecl code in RAM or from
tape. Complele instruclions included for
making the TSC Editor and Assembler

or £dilor and Tex! Processor co-rasidenl.
{As sold lhey reside in lhe same area.)
Jusl over 1K in lenglth.

SL68-26 8600 Relocator $ 6.00
SLE6-286C w/cassette $14.95
SL8o-13 8080 Relocator $ 8.00
SL80-13P $13.00

w/paper lape

The Mnemonic Assembler

The ideal addition to the Tex! Editing
Syslem, logether they form a complete
program developmenl cenler. The
Assembler Is one of the mosl versalile
available and allows for easy adaplalion
lo mosl syslems. The Assembler is many
limes faster lhan other resident assem-
blers. Requires approximalely 5.5K plus
fila end symbol labte space.

SL68-26 6600 Mnemonic

Assembler $23.50
SL6B-26C w/casselle $30.45
SL66-26P w/paper lape $31.50
SL68-26D w/minl flex disc $31.50
SL6B-26F w/flex disc $50.00
SLB0-12 8080 Mnemonic

Asaembler $25.00
SLB0-12P w/peper lape $34.00
SLB0-12F w/ CP/M disc $40.00

Alt programs include complele source
lisling. Casselles are in the Kansas Cily
standard formal.

All orders should inctude check or money
order. Add 3% {or postage and for orders
under $10, please add $1 for handting.
Send 25¢ tor a complele software
calalog.
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Address corrections are requested. Return postage
guaranteed. Postmaster: Send form 3579 to '68' Micro
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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 itis
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 right 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 witl 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 3Ya inches.

(Advertising) Any Classified: Maximum 20 words. All
single letters and/or numbers will be considered one (1)
word. No 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.

'68' Micro Journal



HHH ENTERPRISES

Washington D.C. Area
6800-6809-68000 Supplies

We keep abreast of
hardware and software for
68XX(X) CPU's. We deal in:

Gimix (the very best),
Smoke Signal Rroadcastine, an tsaalooldfolrnc:llsnblsss 50
ast a real world fully addressable SS-
Microware, Mieroworks, contro! interface. Control robots, appliances,
Quill, Summacraphics BitPad, crgans, sotar devices, etc. Applications limited
Cherry Keyboards, Leedex, omyb¥ymnumagmmﬁnngto#ﬁfﬁq}m%
chine language as well as basic. Fully buffere
Georwsia Maenetics, SWTPC, board plugs directly onto mother board and re-
Sylvanhills, and manv more, sponds to any address defined by user. 8 fast
relays latch data while B opto-isolators ailow
wWwe sell interfaces for: handshaking capacity. Kit $98.00
A/D, D/a, Thermogranohic, Assembled and tested $125.00
Graphics, Sense, Plotting, EXTENDER BOARDS
Television, Printers, etc. Extend both the 30 and SO pin buses in SWTP
- Also Special Software. 6800. Both for $19.95.

Visa & Master Charpe + Ariz. Res add 5% Safes Tax

we are a small company WRITE FOR DETAILS
that has done only 68XX work
since 1975. We try to stay TRANSITION ENTERPRISES INC.
on top of all the new Star Route, Box 241, Buckeye, AZ 85326

developements and we know
what works and what doesn't.

## OFM PRICES AVAILABLE ## 7
48 PERSONAL SERVICE ### "

CALL US AT 301-953-1155
g \WITHBYTE!

78

—

H H H ENTERPRISES

Inctudes: Assembly listing and object code e Cir-
cuit diagram and instructions

published in '68'.
Member of SMUG, ULC,
FSMRE.

Write to: SOFTWARE EXCHANGE

2681 PETERBORO

W. BLOOMFIELD, MICH. 48033
Mikbug® is a registered trademark of Motorola Inc.

@, N\ ’% 5)
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BOX 493 2 e
\&) (—— Ll ’('AL'(-’QHL"FQ.'(‘\
LAUREL, MD. S )
20810 (&) 6800 AUTOMATIC TELEPHONE DIALER c-_'
(@ PROGRAM ................ $9.95 posipaid @)
\®y Have your 6800 system dial your phone ® Uses (@
Ve hane patkbes for \® only 5 exiernal components ® Stores 650 variable D)
backspace on Smoke dosi.2?, 49 length phone numbers ® Operates in less than 1K o)
run Miniflex(?) on Smoke, @ byles of memory )
run Smoke dos with RT-68, tj inciudes: Paper tape in Mikbug® format and ob- :—“
) ject code e Circuit diagram and instructions
r\fn Smoke dos C4L MSI(?) X {\® * Instructions for adapting (0 other 6800 systems "3
time of day for Basic (o )
compi ler' for mixed drives L 6800 TELEPHONE ANSWERING DEV'C.E ::}
on vyour Smoke, for using (@& PROGRAM ................ $4.95 postpaid =)
(@ Have your 6800 system answer your phone and
your BitPad with basic, and (%, record messages automatically. Compatible with )
many more, Some will be (@ any6800 system. )
( @)
(& =)
(@ ©)
C =)
& .
()
(®
(

SHLY

r
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LETTERS

; 71 Magaring Radio Amaicurs
ibeibaned MICHOCOMIL TIM,

’ /
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Jenuary 27, L9I9

Oon ¥illiase
1019 lamill Road
Ninxson TH 37143

Owar pon,

Your lattss annauncing the 68 Hicro ves interosting and |’'nm analous
0 Wnow vihen publlcation will be starting. Tho domiee of hc-? woe Quito
a sotback for tha 6300 #nd the aiowrmes of the EWT hae not ‘ho.ped pramote
tho chip ae mwch a8 It las desazvod. tha preblems with the Altair 680 alwo
contributed, ! auspact. to dlsfevor amang habbyiste with the 6800...agaln
witatcly.

1t you ewn inta any 6800 Oriented Prograns which might be publishsblo,
plossa Woop in mind thet lnatent Software (e anaious to eugport tho 6600,
30 [ar, out of @overal hunired Lrograms pubmitted for Pwvilcation, oniy a
very fow hovo Deen fOr 66800 mystems...pdrhaps three. As we gour forth our
progrema jzto conputcr atores and mell Lhea via il order. this means that
6800 syatems will be quickly forgottamn dus to the Preponderance of 6503.
280 and 60BD baeed proyraas,

W70 anxlous. alwo. to Find hobbylgts with the exuipment and time to
Lranslato TRE-80 and FET bemcd programs for usé on 6800 aystoms. if wo cen
gdet thea to publish, L'l1 be Yled o eUpPdrt. the 6800,

Qogazda....(71)...Mayna

Tedoylari@e IR Lrel WP

et iy € 6 89

'68' Micro Journal
POB 849
3018 Harrdtl Road
February 3, 1979 Husou. Teanvssoe 37343

Kilobeud Microcoeput lag
PatarboTaual, Ni 054

Atsentlon) Hr, Wsyne Green

Dear Wayne,

Thank you for your letter of the 72d of January. ‘6E' Nlcro Jourmal shoutd
be out by the latter part of this aonth.

I can mot s&gtee with you, conZorming the ertback eo the 6800, by the derine
! Sphere. Lver moye strongl¥ do 1 2lesgrev, cofcorninm yaur alleged slowvdeun
of the SNIPC. Rot only Lls the SWIPC not alove It I8 vory dapendsbir., ewosc
thes I cen a0y for woaz 2on-6800 machines. Especially those ueinx the S100
bus, Down here at tha 'flwrr, user level'. this and ewch nora s readlly
apparent: It bnile doun to e difference betveen tools and toys.

The problopa wicth the Alteir 680 were In no wey ralated to the &¥M, I
ves poosly deslimed cod vwe€y llmited fn Lt's utlllzaclon of the AR0O, 1
would have felled vith any microprocossor chip.

The Sphere eltustion vas enecvhat nore cotwlea, daslcallY tho leck of
softuate, (4cSofy aupport and aRain tlie pavr utllzarlon of the 4300, bl
eontriduted ¢o the Sphevs (allure, As a eattor of information, ve lave
Jecally, tvo hoslthy Sphera aYateew. foth runnink all 4800 gsofivare and
driving SVIPC MFe63 dual (loppy disk systema., Ve heve » ecries of articles
coming on the Noceseaary <onvecsioo, vhlch Is very elmple to Implenent.
believe thet ths &400 ls so honeet It could nrarly run connetted to a how! of
<hilckon noodle soup.

The SWIPC e not alow. 1lhe PASIC they furnieh (al practlcally no coat) In
alover in opetstlon then some others. Thet ie the msjor disedvantage. The
tesson belcr Le that % oPfPraics in B3CP and coerrles the preclelon factor to a
higher degree (han aoat of the ‘'flssh' verelons of BASIC. For e
depancbility, eass of programming, precielon and pedcaful nighte of sieop are
{ar sore lwgortant. Thoee arv avv and coplrg scon, other versioms of MWASIC
(intavprater or cOMPllar), wrltton to vun on 6600 wachines, ther equal
anything awoilsble for mlcrocosputare.

As you can ctell | 1lke ¢he &800. | do not belleve that any echeme of
selling softuere 1o about to csuse the 6300 to be qulckly [forgotton. 1lho
laval of softvave presenzly available {rocma cost mofltwerc vendors {a on eboul a
par with whet aost 6800 uasrs had tvo ysats ago. trivial gemes and weo-called
tiusiness eoftware laaded from tape. %i0'e and Lunar Landers are far frowm vhat
(s necded. Mayba aomedsy the 'appliance mschines’ can do the joo, hut [ den’L
kpov of any that can now.

In oy viav tho thing that wost hurts the A800, and eaything eles, (a soma
of tha unlnfotbed ‘Doomeday 7rophote’. who epreed their dire predictions
without mny basle ol fact or anowledge.

Thenks sxetn for your lstter. LI you erw ever down thle vey, please drop
by, The coffce le elvaya 1t end ve ars all In this Arest hobby of smali(Y)
cosputers togethor, Naybe ve could kick It around wome mare.

/)
wigh bent _l:‘{l’rdl, /
ﬁ‘n- TH T wg P
Publisher/Lditor

L. quick nole from: Fditoe Publisher

1457 #erwlcx Woed,
3olitull,
Avet Midlenge B (Mg

68t Journal

willisay Dete«Comp 1ivision
Hamilton Publishing Lue.
JONB Hamll) Howd

Hixson To 32365

$1 October 1 .70,
Uear Mr. Willinms,

Wany thanke for your Jetter shich 1 receivad this sorning.
1 oan only sey that | sa eurjrlseq that a magnsine aich as yours hus not voen
started sooner. 1 s truly convincad Lrat mith the foasible excepiion of the
6309, the LOOL 18 the best =l)-round proceracr on the e@arset.

You oay ba Interssted Lo Emow thet the 0o®d 18 Probably ths
met populer proceseor on thls elde of the Atlantic (et lsest in tsres of
37stens shave the ohoics of Peoceecsor 1s of interest to the purohaeser, le. not

the TRS-80

Wiilet I osn oply commjasrete vith you on ths atate of tha
dollsr, It doed mean that Your [ournsl 1s vecy attesotively prioed over hare.
1 eugzest that you epsrosan the followln: ehc slght Zive you suse publiclty)

The Aesteur Conputer Club,
7 Uordells,
Evsex, EnBiand.

Pereonal Cowputer world Bagesine,
624 Weetbouras Grova,
lendon %2, Englend.

Frectical Coeputin.,
2 uacen Terrane,
igondon M, Bngland,

1 041] carteinly ¢ive mare than s little thought to the
question ef an afticle Por you: bowever, tiss Lls o little tighl here, to the
estent that Y €800 4yates which I etertied o your aZo 14 201 et finlehed,
let olone working. Kevertheleas, I eill do my best.

Beat Ylehes for Jour enterprisa,

b { sincersly
(

AL

wul M. Jaw

Ps. "1y not heve a ayetem ghare opostributing sutdore get & Cree sbecriptios,

te @ wex. Of ONa Per year Por suthor, the result’ wight be quite Interesting
ead you could redvos the suthor'a fess aliehtiv to pev for Ii.

FROM NOEL J THOMPSON
HAWAII INSTITUTE OF GEOPHYSICS
25253 CORREA ROAD
HONOLULU HAWAII 96832
OCT 31 28

* T0 DON WILLIAMS, PLBLISHER ‘68"
JOURNAL

* CONGRATULATIONS ON YOUF DECISION TO
PUBLISH A JOUIUEAL FOR Us *FORMER
OUTCASTS' IN THE 6800 WCRLB. WE HAVE
KEEDED THIS FOR SOME TIME. SEEMS LIKE
MOST EVERYRODY ELSE JUMPS ON ‘I'NE
*OBSOLETE £#080° NANDWAGGN.

* ENCLOSED IS 3 YEARS WORTH OF TARIF.
MAY YOU LAST AT LEAST THAT LONG!

* WHEN NOT BAB'RSITING A BARRIS ~6 OR AN
HP 2000, | WORK WITH MY OWN 6800 SYSTEHN.
CENTERED AROUND THE AMI PROTO SERIES.
‘THIS AM] EQUIPMENT IS MOST VERSATILE,
MOST DEPENDABLE. AND VERY DELIGHTFIL..

<‘MIE BUILT-IN PROM~BUI NER FACILITIES
MAKE ME A BELIEVER IN EPROMS. MANY
ROUTINES BECOME F IRMWARE . ALWAYS
PRESENT, ALWAY$ INSTANTLY AVAILABLE.

THE SOFTWARE SUPPLIED OR THE AMI
PYROTO ROM INCLUDES 26 FORMAL [ZED
SUNROUTINES. FROM PRINT ROUTINES ‘0
MULTIPLIES TO PUSRK-ALL-PULL-ALL. THE
PERMANENCE AND DEPENDABILITY OF THESE
HOUTINES MAKE THEM A PART Oor ALL
PROGRAMING.

THE AMI PRO'TO ROM OPFRATING SYSTEM
IS SO FAR AHEAD OF MANY OTHERS TRAT I'TS
A SHAME IT [ISNT ADVERTIZED. THE RO
CONTAINS MOVE-BLOCK. BURN-EPROM. LOAD

‘68’ Micro Journal



FROM EPROM, BETTER PMEMORY CHANGE - JWN -
BREAK ~ DISPLAY FACILITIES THAN MOST.

* THEN THERE IS THE AMI PROTO ASSEMBLER
ROM, wWHICH YOU JUST PLUC [N AFTER
SPENDINC #30. [IT'S ALWAYS THERE, Ir
ALWAYS WORKS. I'T DOY¥SN'T HAVE LABELS,
BUT I'T UNDERSTANDS THE CORRECT ASSEMBLER
LANCUAGE, AND I'T ACCEPTS STRAIGHT MEX,
ANY NUMBER OF 1IEX PAIRS PER LINE,
WI'THOLT WARWHIRG. INTERMIXED WITH THE
ASSEMBLER LANGUAGE.

* | AM SURE °‘THE AMI SERIES OF 64800
FQUIPMENT [S NOT AS WIDELY SOLD AS IT
SHOULY BE, BECAUSE THE ONLY ADS YOU SEE
FOR I'T ARE ONE-~LINERS. I'T DESERVES MUCH
MORE  ATTENTION. PERHAPS YOBR JODRNAL
WiILL ME THE PLACE.

* THE VEHY AVAILABILITY oF AN
INSTANT-EPROM BURNED ON MY AMI SYSTEM

HAS CAUSED [T TO BE 'THE SYSTEM OF CHOICE
FOR A FEW SCIENCE PRUJECTS HERE IN OUR
GEOPHYSICS RESEARCH OPERATION. WIEN
SOMEONE WANTS AN HALF~-K OF PRUOGRAM FOR
111S RCA OR ANY OTHER 130OX. 1 CAN MAKE RIM
A ROM IN THE TIME (1T TAKES 0 TRANSFER
‘THE DBATA FROM AN HOST 10 M¢ MEMORY, PLUS
ABOUT ‘(w0 MINUTES TO $SAY CHUBN'. THIS
1IAS BROUGHT PEOPILE MY WAY. EVEN THOUGH
THE 6834 EPROMS ARE SORT OF OUT IN LEFT
FIEL] REGARD ING COMPATIBILITY WITIH
EVERYDODY ELSE'S BURNEHS.

* THE SYSTEM HERE LACKS 4 DISC SO FAR.
1'LL SPEND ‘THE MONEY WHEN TTHE FIELD
SETTLFS DOWN. MENAWHILE, [ USE TOM
PITTMANS TINY DBASIC, WHICH COMES (N
VARIOUS FORPS, INCLUDINC A SET OF EPROMS
FOR TIHE AMI SYSTEM. THIS HASIC DOES ALL
[T SHOULD. TUM HAS EVEN WRITCEN AN
ENTIRELY WORKING ASSEMBLER FOR THE
INTERMED IATE LANCUAGE OF ‘THE TINY BASIC.
WHICHH RUNS IN TINY BASIC. TIHIS s
INCREDIBLE WHEN YOU REALIZE C‘MIAT THERE
AREE WO  STRING CAPABILITIES IN TINY
BASIC, YET THE INPUT TO THE ASSEMILER IS
ALL STRINGS. HE PEEKS AND POKES A LOT.

* WHAT 1| WART NEXT 18 A BIGGER BASIC.
BUT [ HAVE MY LIST OF REQUIRENENTS. IT
MUST BE EPROM-ABLE. [T MUST IWANDLE
STRINCS AND  SUBSTRINGS. IT MUST BE
WORKABLE IN NIGH MEMORY., BECAUSE | DON'T
WANT THE EPROMS IN LOW MEMORY.

PLEASE DISCUSS [IN YOUH MAGAZINE
WIIAT CAN BE DONE WITH EACH OF THE 64800
BASICS IN THIS REGARD, ESPECIALLY THE
NEED TO BE EPROM-ABLE. YOU SURE CAN'T
TELL FROM 'THE TINY ADVERTISEMENTS.

JUST ANNOUNCING ‘TBAT A SOFTWARE
PRODUCT IS "FOR YOUR SWTPE® OR THE LIKE
MISSES A GOOD PART OF THE MARIKET.

* YOU INDICATE AN INCLINATION 7O THE 80
PIN BUSS. THAT' S FINE., BUT PLEASE START
BY PUBLISHING TIE 30 PIN BUSS. [ IIAVE
NEVER SEEN (T, HAVING MISSED THAT ONE
ISSVE OF AN EARLY MAGAZ INE WHERE 1 IEAR
['T WAS DISCUSSED [N DETAIL.

* THEN FOLLOW THAT WITII A DISCUSSION OF
ITS COMPATABILITTY wITIL THE AMI  BUSS,
WHICH SHOULDNT BE VERY DIFFERENT. IF WE
MUST ALL HEW TO ANQTHER ' DEFACTO
STANDARD® 50 PIN BUSS, LETS HEAR ABOUT
HOW TO GET THERE. UAVING THIS AT IAND, A
WHOLE RAFT OF PRODUCTS ALREADY ON ‘THE
MARKET MIGHT BE PLUGABLE INTO AN
EXTENSION OF AM] EQUIPMENT.

‘68" Micro Journal

* THE MAGAZINE TRADE NIJAS WANDERED OFF ON
TWO SEPARATE WAYS, LEAVING A CREAT  GAP
IN THE MIDDLE.

ON THE ONE HARD. WE 1IAVE A
CONTINUING DIALOG ON NEW LANGUAGES, SUCH
AS LISP. DISCUSSED BY GUYS w0 TO0OK
COMP ILER TITEQRY IN COLLEGE.

ON THE OTHER HAND. CREAT AMOUNIS OF
PAPER DISCUSS SPECIFIC SYSTEMS. ANI)
SPEGIFIC PRODUCTS TO PLUG [KTO {HOSE
SYSTENS., AS THOUGI NONE OF THEIR READERS
YET OWN ANY HARDWANE, AND THEY ARE  ALL
COING OUT TO BUY A NAME BRAND.

THE €AP [N THE MIDDLE SURROUNDS
TROSE OF US w0 ALREADY HAVE SOMETHING,
NOT THAT BRAND. OR WHO BUILD OUR OWN,
NOT EXACTLY LIKE SOME BRAND. ‘THAT IS,
THE DETAILS ARE REING NEGLECTED AT ‘THE
HARDWARE LEVEL.

* A SIMILAR SITUATION WOULD EXIST |(IF
THERE WERE PUBLICATIUNS ON AUTOMOUILES
FOR SALE. AND PUBLICATIONS ON  WHERE TO
GO ON YOUR VACATION. BUT NONE ON KEEPING
YOUR CAR  WORKING. YET MAGAZINES LIKE
POPULAR NECHANICS CO ON AND ON VERY
SUCCESFULLY. BOUGHT BY THOSE WHO WANT TU
KNOW ‘THE IN-BETWEEN.

* BEST OF LUCK IN YOUR VERTURE.
NOEL J. THOMI'SON
UNIV HAWATE GEQPHYSICS
2525 COIREA ROAD
HONOLULDU HAWAIL] 968322

* *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.

SWTPC announced that 1t worked
anticipated.

Watch for an early review of the

SWTPC MP-09 system board, running on one

of our machines.

EPROM PROGRAMMER

Seftwara avolloble lor F.8, 6800, 8080,
8085, 2-80, 6502, Kim-1, 1802,

The EP-2A-79 will progcam the 2704, 2708,
TMS 2708, 2758, 2714, TMS 2516, TMS 2716.
TMS 2532, and 2732. PROM type is selected by
o personality module which plugs into the front
of the progrommar. Power requirements ore 115
VAC, 50/60 HZ ot 15 watts. It is supplied with o
36-inch ribbon cable (14 pin plus) for connecting
to miccocomputer. Requires 1% 1/O ports.
Assembled and tested $145, Plus $15.25 for
each personality module. Specify 1oftware.

OPTIMAL TECHNOLOGY, INC,

Slue Wood 127, Eselysvilie, Ve. 22936
Phone 804-971-5482




EDITORS REMARKS

This, the first 1issue of '68"' ilicro
Journal, 1s 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 want 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', It
is our dedicated promise to you that we
will bring you more solid 6800 material,
each month, than previously available.

First ! 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 1intention to send you the
spectrum of 6800 material., This magazine
is for YOU., TIf 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' Micro. That way we all
profit.

As you can plainly see most of the
other small computer magazines arec tending
to cater more and more to the S100 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 1imagine, 1t will be more apparent
that '68' Micro Journal came at the right
time.

The myth that the S100 bus and 80 type

CPU are the standard is fast crumbling.
Those who put the 6800 to critical usage
will wverify 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 1in there year after year. They

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
o

We need good material,
supply that, We need
hardware type articles.
type material helps 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' Micro 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 but others when you
contribute. No material should be
considered too trivial or insignificant to

Only you can
software and
Hints and kinks

be considered. Sure, we 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 we first
announced the formation of '68' Micro
Journal, paper prices have 1increased
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' Micro Journal. So let me
know and now.
DMW
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SSI Microcomputer Software Guide
published by:

SSI
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 Microcomputer Software
Guide claims to be the most
comprehensive reference guide to
microcomputer software ever
published. That is a statement with
which I cannot argue, as it 1s 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 Software

Guide contains Just about
everything that you could hope to
know about where to find

microcomputer software and software
articles up to the date of 1its
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 Dbargain for
$7.95.

‘68’ Micro Journai

MP-09 CPU Board (6809)

Coming soon for the serious user of the
SWIPC 6800 Computer are two welcome
additions. One, although not an addition,
actually an upgrade, 1s the new 6809
board. For the user who would like a real
'weapon’, this will be it. The new board,
which will plug onto the existing
motherboard, of your SWTPC, will probably
be called the MP=-09. The MP-09 will sell
for about $195.00 assembled and $175.00 in
kit form. Like the MP-A2 CPU board it
will have provisions for 8K of 2716 EPROM,
2K ROM monitor and new control and address
lines. It should be no hassle to convert
most existing systems to the new board.
Some foll 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:

SS50 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 wup
to 16 bit offset

Index mode with auto increment and/or
decrement with all of the pointer (4)
registers

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

SWIPC 'Winchester' Hard Disk

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



On last report it was up and running,
so watch for additional information, as it
becomes available. We 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 SWIPC (6800/B, CT-82
Terminal, DMAFl dual disk and two form
printers) doing most of our subscriber
data handling.

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

DMW

' CACHE'
Chicago Area Computer Hobbyist Exchange

CACHE 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 1is
made, type C/R a few times to set the baud
rate compatibilitcy. 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 617 963-8310
CHICAGO 312 528-7141
DALLAS 214 641-8759
SAN DIEGO 714 565-0961

We placed a request for a good chess
game for the 6800, Got 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 1nfo 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 CcC DOBB'S PAGES
7.8 6.4 27 2.2 19.1 ea. mo.

Average cost for all four each month: $5.88
(Based on advertised t-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
t-Year $10.50 2 Years $18.50 3 Years $26.50

OK, PLEASE ENTER MY SUBSCRIPTION
Bill My: Master Charge []— VISA []

Card = = Exp. Date
For [] 1-Year ] 2 Years O 3 Years
Enclosed: —
e e _u s
Sireet__——___ .
e . Stdte Zip

My Computer Is:— _

68 MICRO JOURNAL
3018 Hamill Road
HIXSON, TN 37343

Join the Payroll Savings Plan.

‘68" Micro Journa!



CRUNCHERS CORNER

Conducted by Jack Bryant

This monthly column ¢t intended to provide a place for the ea-
change of 1dess on mlcrocasPuter arithemetic. A systematic exposition
of fixed and floating point aritheetic, hardwsre and software.
algorithas for approximution and so on s planned. Questlions and
cowmnts sudaltted Lo this column can be on any sudbject relevant to

“nusder crunching,” and should be addressed to:

Jack Bryant

Department of Mathemstics
Te<as AAM University

College Station, Texas 77843

We ask that all correspondents supply their names and addresses.

YOUR COMPUIER AND THE REAL WORLD

Consider a larqe fleld sparsely pupulated by rabdit< (Rnown. ef
course, for thelr reproductive potential), On the aviraye, each f. ale
may be eapected to prodwce sia ofispring every 60 days. three of whivh will
be temdle. The daughter rabbits may be asswmed (4n this over-simlifled
model) ¢o produce their fivst litter at age 60 days. Given thar one mated
pair 13 present on day |, whet 13 the population of rabblts after tvo
years?

Pencil.and-paper analysis of this question may go roughly as follows.
iyt of all, we notice we noed not count the males. We simply assume treve
are as wany males a5 femplts. On day 60, the fimt 11tter will be dorn. con-
talning three femafes. On day 120, each daughter plus the original parent
will produce three daughler offspring, bringing the tota! to L6 females

(and 32 rabblits). In Table 1 this process 1s eatended 1o day 720.

TABLE 1. EXPONERTIAL GROW{H

Day Number

1 2
6! 8
121 32
18} 120
24} 512
0t 2,048
3% 8,192
a2 32,768
481 13,072
541 524,288
601 2,087,152
661 8,389,608
21 33.55¢,4%2

While this easrple may recm 2 11ttie absurd. the model we assume i3
applicable in many other situations: dnstead of rabdlts, suppose we had
a bactertum which divides sseswally every 30 hours. After 60 dours the
popuiation will be four Limes what it was inttially. Table t can be used
to find the 9opulation after 720 Mours ( » | monih). Another esamdle of
the ssme general problee arrises in business: naeely the compound interest
probles. Money at £ per cent Interest Goubles about every 12 years. [n
these Glees, of course, 6 per cent Interest i3 unusual. At 26 per cent
fnterest, whatevar Is borrowed (or losned} doubles every J years. Using
the tame {dess os we used to build Table 1, we can sce that, for oxasple,
$2,000 becomes (aboul] $128,000 after only 18 years.

Althouph these three probless have a simllar underlying assumption,
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they have featuves which are Quite different. The rabdit overpdpulation
probiom, for exasple, Ignoves predators and a limited focd supply. {Sowe
rabbits will be eaten by foxes: others will sterve.) Also, It 45 not true
that exactly three feesles are fownd in each 1itter. Tis means the
nwbers in Table ) are only approximately correct. The model seess much
moce beltevable for the bacterfua. Still, the accuracy of the answer §S
questionable. For the business problem, $2,000 at 26 per cent Interest
compounded annually for 18 years is exactly $328.144.18. (Bisiness
arithaetic {3 performed with nearest-tent rounding. Kith 1rumcation
(rather than rounding). the amount 1s $128.142.66. It Is essy to 1maGine
that this roughly .001% differunce could amount to many dollaes. W§thout

rovnding the amount (s approximotely $128.144.43.}

In each of thesc probless, part of the real world 1s mdeiled. Certain
assumptions arc made about the rea! world. and these are translated into
mathematical terew, 1Jhen the methematicol model is “eapialned’ to a
computer which then computes. Finally, the result of the computatlion 13
compared with what {s known about the rea! problee: this can som:limes
result 1n additional assumptions (for esample. predators) or the chofce
of different computationa! techniques (for examPle, nearest cent rounding).

The computer 15 wsually essential in todey's matheamatical modellling
probless, Usually, exect (pure) mathematical techniyues for adtalning 4
sotlution are not known. In addition,. the akcuracy of the data or assusptions
can be Qquestioned, SO that even an exact matheswtical amalysis may not be
strictly accurate when tramnslated osck to the real world. [n some problees.
an approximate analysis is appropriate, and cén Icad to an |®proved model
(better assumtions) or better dote collection techniques. An eaemale of
approximate snalysis wihich we will study in detail in the fulure is
floating poirt computation. Table 1, for example, could have deen comuted
with 7 digit accuracy: If this 1s dome, the last entvy becoves 3.35544 a 10’.
which Is close emough for a rabblit but no good at the bank.

One point of this examply i3 clear: before your cosputer can be used
to solve many of the problews of the real world, It must dbe tawght
{prograsmed) to do & variety of arithmetic cadculations. Also, it should
be able to undersiang [and give resutls in) decimal forwet nusbers. la
this column, we intend to begin (at the bedimning) with a microprocessor
Instruction set and show how the eatended aritheetic operations needed can

be coded.

At this point there is a problem of what approach we should take.
Should we define a hypothetical microprocesser and code everything in this
language or should we take an actuat existing microprocessor and use its
instruction sett The advantage of the first approach s that the f§deas
are tikely to be presented with more generality. On the other hend, @
reader following the second approach will actually Yearn Something of o
resl microprocessor and can immediately test the techniques developed. Ve
have electad ths second route, and have chosen the Motorols MEBOO as the
alcroprocessor,

THE 6800 MICROPROCE SSOR

The HEB0O has two 8§ bit eccuwmilaters, one 16 bit indes register, o
16 bit stack pointer, a 16 bit program counter and « 6 bit condition code
register. Odta 4s B bits wide and addretses are 16 bits wide. The con-
dition code repister contains five bits which may h-e ehanged by an
arlthmetic operation:

c Carry-8Borrow

v T™wo's Compiement Overflow



] 2ero
N Kegativo

] lalr Carry
Also, the

e

The first four of these are used for conditional branching.
Carry.Borrow bit directiy swpports wultipte precision arithmetic.
Ha1f Carey bIt §s used for performing decimal arithmetic.

The accumulators are nemed A and 8. the index register X and the
statk pointer 5. Since we sre approdching the prablem {rum an esserdly
the proqre® counter reqister |s of less

1anguege programwer’s wiewpaint,
toncern. The program counter points to the nest Instruction Lo be
ex¢ruted, and fs udated automaticaliy after execution. tachine-language
fnatructions are one. 2wo or three bytes long. The first byte fs aiways
the operation; the others, |f present. constitute cither &n operand, &
pointer to an operand or an address PO which the next {nstruction is to
be taken,

Assombly language statements are coded

(1adel]  mmonic [operand [operand]] [comments ]

grackets ([,]} ere used here to indicate something which may ds optional.
Nmonics are three letter codes which ure easily learned. An J3sewdly
language proyrsm must be translated 4nlo mschine language and stored in
the computer serory before 1t can be run. A program to perform this task
is calied an Asyembler. Of course, the translation can be done by hand.

One Important orogram which is usuelly constantiy present fs called
the soniior, 1ts function Is to provide a mesns for setting the contents
of swenry as desired, to start the etascution of a progrem, and 50 on. Whyle
4 nuder of monitor programs are available for the ME800 on read only
fwory, most are comdatible with the Motorola program MIKBUG in their main
input/output features. HIXBUG contains perhaps 15 useful subroutines that
cay be called by a user program to perfors character, byte and biock
orSented input or output through the system console monitor. A few of
these will be Introduced 3% we proceed to write programs.

Before we Introduce any M6BOD assesbly language pragrams, we pause
to develop somd essential background on representation of numders as we

kng¢ them gndas the computer knows thew.

NOGER SYSTERS
Everyone knows the usual decime] notation for nuders--at east for
integers, The coomon representation is called sign-magnitude. The

sagnitude is given o positional representation in decimal. For exawle,
432510 7 x 10204 1044,

A negetSve nuder 1s Indicated by si@@ly prefixing the string of digits
with a minus sign. The base of the decimat system 1s the numder 10, The
system uses eleven sysbols 10 denote an integer: the digits 0 - 9 and
the minus sign.

Although computers could be manufactured to directly handle nunbers
in this representation, this practice 1s not common. {nstead. modern
computers use binary, or bese 2. arithmetic. 1n binary aritheetic, only
two symdols, namely O (“off*) and 1 ("on”) are uted. The usual notation
ailows an unrestricted “width® {nimber of digits) of & nuwder, In contrest,
in computer arithmetic a fised width Is usually assumed. For exemple,
the data bus in the €800 1s 8 bits wida. The fact that the width §s

known allows negetive numders to be represented by turning on a particular

10 = —

bit, usually the first { » most significant} bie. We will retum to this
preseatly.

Sometires only positive nubers are required. This 4s the case in
M6800 indexred addressing: the offset Vs an 8 bit unsigned integer, which
¥$ added to the value of the index register to construct an address, The
index register is a Dase address. When only positive nusbers are needed,
nuxbers 0 - 255 can be represented in 8 bits. The numder 131, for example,
can be weittén In binary {as an unsigned numder) as follows: First,
disfde 133 by 2, obtaining the quotient &S and remainder 8. The feast
significant bit 1s 1. Now divide 65 by 2, obtaining quotient 32 and
reseinder 1, The next bit 1s ). 0Qfvide 32 by 2 odtaining G wich
remainder 0, The next bit Is 0. Continue until | is divided by 2 giving

quotient O with remainder 1. The representation which evoives s
Ulw . 1ooooouz .

That 1s, the uasiqgned binary representation for 131 is the biL pattern
10000011,

Dne thing we notice s that binary representations are longer ihan
decimat. 1In fact, they ave much too long. {The fast nusber in Table | fs
26 b1ts long in binary.} For this reason, othee regresentations from
which the binary representation can be obtained iemediately are used.
1f the base s a power of two, say 2", then the binary reprosentation can
be blocked in grouwps of n and each group converted independently.

(Gecause 10 (s not & Power of Z. this does not work for decimal to binary
conversions.} The system with bese B = 22 45 called the octal systeam,

Starting at the right, the conversion to octa) proceeds s follows:

10 000 011

T0 9‘!"
That is. lllm . 1’!)3B . Awother systes, clearly superior for an B bit
suchine, 1s the hexadecime) system with base 16 = 2 tnis system,

the nusbers (“digits®) ten through fifteen are Genoted by A through F.

To convert to nexadecimal, group the nusber in two sets of four bity:

TARE 3. [NTERPRETATION OF 81T PATTERNS AS FOUR BIT NUWBERS

Hit pattern Uns i gned S‘?- One's Two's
Magnitude  Complement Complement
0000 0 0 0 0
0001 1 1] 1 1
0010 ¥ 2 2 2
ool 3 3 3 3
0100 4 ] 4 4
0101 5 $ 5 s
o1lo 6 6 6 6
o1 7 ? : 7
1000 8 -0 -7 -8
1oh L] =1 -6 -7
1010 10 -2 -5 -8
mon n -3 -4 -5
1100 12 -4 -3 -4
10! 13 -5 -2 -3
1110 14 6 -1 -2
tn 15 -7 -0 -1

four bit examples, All of the features we wish to $llustrate can dbe found
here, }
Note that all four systems give the same meaning to positive mders.

In the sign-magnitude and one's cOBDlement system, #ach nusber has a
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“negatfve,” obtéined by complementing the sign bit ($n the sign-magnitude
system) or the entire bit pattern {in the one‘s complesent system). (The
complement of & bit 15 1 1f the bit 1s 0 and 0 if the bit ts 1.) To find

the negative of a twd's complement number, we complament the bit pattern

1000 0011
=

We use the convention thata prefix of '3’ means hexadecimal. Thus,
m,o = 2!):!B « $83. .Tnble 2 shows bit patterss corresponding to each of
the base 16 digits. For fun. try converting soce others: 94 {answer
010111!02 o $5€), 240 {answer III'IONOQ « $FO), 255 {answer 1111 Illlz
= $FF), 2711 (10000111 7).

TABLE 2. BINARY £QUIVALENTS OF HEXADECIMAL DIGITS

0 0000 8 1000
1 0001 9 1001
2 0010 A 1010
3 oon 8 on
4 0100 c 1100
L] 0101 0 1ot
6 ono E 110
7 om F m

What happened? Mell, 271 eaceeds the capacity af an 8 bit unsigned
fnteger data type. (f course we may have suspected that when 2SS turned
out to be $FF. There are only 256 possible bit patterns in at) with 8 bhit
data, and so only 256 possible non-negative numbers,

There are three principle methods to represent negative numbers in
binary: they are sfgn.aagnitude, one's compiement ¢nd two's co®plement.
The msaning of each bit pattern in each of the three systams is shown in
Tabla 3. To keep tha table short, four rather than 8 bit numbers are
glven; the most significant bit 1s the sign bie. (We wi)l contioue to use
occurs, and the ¥ {(overflow) bit 15 set on o two's complement overfiow.

Listing 1 {s 3 M6800 program which demonstrates hex addition. The
program $5 less than 40 bytes long, and contafns only one arithmetic
instructlon: R8A {Add Accumuiator B to Accumwlator A}. Yo so@eone
unfamillar with assemdly language programuing, the program may seem
brutally incomprehensible. So be 1t. The program is probably as simple
2s ane which actually does something can be. The program begins execution
at $0000; expect & new line to begin with execution. Enter two B bit
aurders in hex (with no spaces or carrlage returns}. The sum of the
nuders (in hex) end the value of the processor condition code shauid be
displayed.

In this program, the stack s used to save A after the sastruction
ABA because other ways of storing A change the condition code. Only
accumlator A can be used to view the condition code register. Another
wey to accomplish the same thing would be to store the first operand
somewhere and perform the additfon in accumulalor 8. Most of the program

in Listing 1 {5 unchanged.

JSR BYTE  FETCH OPER HO.
STA A TEXPA  STORE IT

JSR - OUTS

JSR  BYTE  FETCH OTKER.
TAB STORE IT [N B.
ADO 8 TEMPA AD) 7O FIRST.
A

TP FETCH CC.

PSH A STORE OM

PSH B STACK.

TSX POINT TO UM ANHD CC.
TEMPA RMB ] SPACE FOR TENP ACCB VALUE
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and add 1. for example, -5 = 1011 - 0100 « 1 = 0101 = §, Somethfng strange
for -8 haPPens: -8 = 1000 - 0111 + 1 = 1000 = -8, This situation is
flagged in & microprocessor by the overflow condition code.

The main advantage of the two’s complesment system is that the hardware
(4nternal adder) can perform exactly the same function when adding or
subtracting doth unsigned and two's cocplement numbers, That {1s, the
hardware will not need to know how the user is interpreting the number.
This means no special instructions are needed for handling signed nunbers
separately from unsigned ones. As long as the resuit of a computation does
not exceed the capacity of the internal adder, there 1s no difference. The
condition code register contains two bits. named { and v, to flag when an
overfiow has occurred. Consider the foliowing four exanPles of binary

additions (see Table 4}, The cerry bit is set provided an unsigned overflow

BYTE £055  CRLFD 0024 LocP Q000
ouTs EOCC  POATAY EO7E

T BLE 4. EXAMPLES OF BINARY AODITIOHS
Two's Complement , SN

81t Patterns Uns {gned c

1000 8 -8

[0 7 clesr 7 clesr

i AL -T

om 7 7

m 15 set -1 clear

a1o 8 [

0100 [} [}

0100 ) clear 4 set

L] ) -5

1000 8 -8

% 8 set -8 set
[/ 0

WAM  ADDTST PROGRAM TO TEST ADDITION
* M1 UG ENTRY POINTS:
$E055

055 BYTE  EQU BYTE OUTPUT SUBROUTINE

EO7E PDATA! EQU  $EO7E  BLOCK OUTPUT

EOCA OUT2HS EQU  $EOCA  OUTPUT 2 HEX + SPACE

E0cC OUTS ~ EQU $EOCC  OUTPUT A SPACE

0000 CE 00 23 LOOP  LOX #CRLFD PREPARE FOR NEN LINE.

0003 BO EO 7E JSR  PDATA1 CR/LF

0006 80 €O 5% JSR  BYTE  FETCH FRST OPERAND.

0009 36 PSH A STASH T,

000A BO EO CC JSR OUTS  SPACE OME.

000D BD ED 85 SR BYTE  FETCH SECOND OPERAND.

0010 33 AL B FIRST ONE AGAIN.

0011 18 ABA ADD THE T,

0012 36 PSH A SAVE FOR LATER.

0013 07 TPA FETCH COXDITION COCE.

0014 33 PUL B

0015 36 PSH A PLACE CC THEN

0016 37 PSH B SUM ON STACK.

0017 30 TSX POINT TO STACK.

0018 B8O EO CC JSR  OUTS

0018 BD EO CA JSR OUT2HS PRINT THE SUNM.

001E 80 EO CA JSR 0 T2KS PRINT THE COMDITION CODE.

0021 35 XS RESTORE THE STACK POIMTER.

0022 20 0¢ 2 BRA  L00P 00 1T AGATN.

0024 OO OA 04 CRLFD g:g $00,30A,504  DATA FOR CR/LF PRINT.
SYWOL T LE

T2HS €DCA

Listing 1. Addition Test Program. Execution begins at address 0000.

One subtle point which his program denmnstrates has nothing to do with
artthmetic: 1t 1s that MIXBUG program OUTZNS {ncludas an 1MX instruction.
This fits nicely with tne PSH-TSX-TXS instructions. This ¢ §1lustrated
in the program. The disadvantage of selecting a2 Qarticuler processor
{such es the M6800) rather tham an ebstract pProcessor is also revealed.

Each actual processor will have its own prograoming tricks. Tricks are {ike
fog to a beginner. An abstract untricky processor mny be better to communi-
cate abstroct ideas. Gn the other hand, the tricks are pretty oood too.

We will not always be beginners.

1




ozt month we discuss muleiple Brecislon addition 3nd subtractlon and
conversion between decimal (ASCII) end biuary.
first Opwrand
Second

| ——Su.

' r <ondition Code

T 80 IF s8
¥OFF XN N
40 40 80 Oa
8 80 o0 07

Figure ). Sesple Run of the Program of Listing 3.

MNote thet the first two bfts of the condition code are always on; the bits
are 1 1 K1 NZ ¥ C, [In this example, the interrupt mask ! was set. so
the first hea character s F or O depending on the half-carry bit. The

second nybble (hex character) is K2VC (in Blnary). As unslaned probless,
the four examples shown here are 127 ¢128 = 255, 127 ¢ 255 = 126. 64 ¢ 64
= 128 and 128 ¢« 328 = 0 , respectively. they are exactly 2nalogoys to the

four problees in Table 4.

Howard Berenbon
Software Exchange

2681 Peterboro

W. Bloomfield, M1 48033

AND NOW A TFLEPHONE WITH BYTE

Home computing 1s a term I have been
using frequently to describe my activity
as a computer hobbyist., 1 am operating a
homebrew Motorola 6800D] microcomputer
system, expanded to 8K. But how many of
us are actually using our systems for home
applications? Oh, it 1is 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 wused for". So I decided to write
two telephone applications programs, the
6800 AUTOMATIC TELEPHONE DIALER and the
6800 TELEPHONE ANSWERING DEVICE PROGRAM.

The 6800 AUTOMATIC TELEPHONE DIALER

PROGRAM 1s an excellent program to
demonstrate what a home computer can
really do. It is written in 6800 machine

$9.95
above. I
documentation package,
including circuit diagrams and
instructions. Included is a punched paper
tape in Mikbug* format and an object code

language and is available for
postpaid from wy address shown
offer a complete
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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 1is 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 length
phone number may be stored, including area
codes to make 1long 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 1s processed for dialing through
the telephone interface circuit.

The interface circuit 1is wused to
interface the computer to the telechone.
using only 5 common electronic components.
A PIA 6820 is connected to the 1interface

circuit. Dialing 1s performed with a
series of pulses outputted to the
telephone interface through the PIA. The

PIA is initalized for 1/0 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 1t takes to dial the telephone
normally.

The 1interface 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 DEVICE
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 1s a registered T™M of Motorola,
Inc.

FLEX TO BFD

Coasl Guard Pholo Journalist
Dale L. Puckett

163 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.

Oon 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.
wWhy 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
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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 1is 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, Yyou simply type
the command name along with any paramaters.
You may use a comma oOr 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 1look 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 $7FO00.
FLEX uses five routines for
conmunication with the disk hardware.

all
The

WL — _13



table below gives you the location of each

routine in the jump table and the location
of each routine.

ADR NAME TARGET

$7F0C Read $TF17

$7F03 TWrite $7r67

$7F06 Verify $7F92

$7F09 Restore $7FA2

$7FOC Drive S$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 Send Command

$8063 Operation Complete
$8066 Clean up & Return
$8069 Write Sector Register
$806C Write Track Register
$806F Write Track Number
$8072 Read Track Register
$8075 Step In

$8078 Step Out

$807B Step

Let's start with the READ routine. FLEX
calls this routine with the FCB Sector
Buffer 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 $AOQ07D

and the FCB Sector Buffer in $AO7E. The
following code does the job nicely.

ORG S$7F1l7

STA A SAQ07C track

STA B SAQ7D sector

STX SAQO7E sector buffer

JMP $8029 call BFD-68 read

The write routine 1is identical. The

A-register goes to S$A07C, the B-register

14

goes to S$AO07D and the X-register goes
to$AOQ7E. This time you Jjump to $802C
however.

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

LDA A $08
STA A $AQO7B
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. Rinsts The stack

pointer is set to S$AO7F by FLEX. BFD,
however, uses $AO7A to S$AO7F for a table.
To fix this problem use the code given
under the labels INTPI1 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/0 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 S$AO7F you should change it to
$SA079. You must do this in both BASIC and
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in the
in FLEX.
There is

TSC Assembler which you buy to run

only one other change that is
reguired to make you the proud owner of a
BFD/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
GET NEWDISK.CMD. Then,
install the code:

the command,
at location $0460

STX SAO7E point to buffer

LDAA $08 and drive number

STAA SAO7B

JMP $8032 the BFD write single track

command .

ORG 50486

STAA SAQ07C store the track number

JMP $8035 call BFD Seek routine
After you have made the changes above,

save a new copy as NEWDISK1.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
NEWDISK1 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 O.

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 1little 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
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, 1link 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 O.

I hope you have been able to follow this

other get a copy
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benefits of
If you have

conversion and will enjoy the
using FLEX with the BFD-68.
any guestions 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,

NAM sDC

* by Dale L. Puckett
Chief Photojournalist
* U. §. Coast Guard

* 163 Farm Acre Road

* Syracuse, New York 13210

* November 16, 1978

* EQUATES
7103 WARMS EQU $7103
710F GETCHR EQU $710F
7112 PUTCHR EQU $7112
7118 PSTRNG EQU $7118
7127 GETFIL EQU $7127
713C RPTERR EQU $713C
7803 FMSCLO EQU $7803
7806 FMS EQU $7806
7740 FCB EQU $7740
7600 ORG $7600
7600 20 05 SDC BRA SDC1
7602 01 VN FCB 1
7603 00 00 SAVEX FDB 0
7605 00 00 TWICE FDB 0

" 7607 CE 77 40 sDCl LDX #FCB
760Aa BD 71 27 JSR GETFIL
760D 25 1C BCS ERROR
760F CE 77 40 LDX #FCB
7612 6D OC TST 12,X
7614 26 09 BNE SDC2
7616 CE 76 DD LDX #EXTSTR
7619 BD 71 18 JSR PSTRNG
761C 7E 71 03 JMP WARMS
761F CE 77 40 SDC2 LDX #FCB
7622 86 Ol LDA A #1
7624 A7 00 sTA A 0O,X
7626 BD 78 06 JSR FMS
7629 27 09 BEQ SDC3
762B BD 71 3C ERROR JSR RPTERR
762E BD 78 03 JSR FMSCLO
7631 7E 71 03 JMP WARMS
15



16 —

7634
7636
7638
763B
763E
7641
7644
7647
7649
764cC
764F
7651
7653
7654
7657

7659
765C
76SF

7661
7663
7665
7667
7669
766B
766E
7670
7673
7676
7679
767C
767E
7680
7683
7685
7687

7689
768C
768F
7691
7693
7694
7697
769A
769D
769F

76al
76A3
76A6
76A8
76AB
76AD
76B0O
76B3

86
A7
CE
FF
FF
CE
BD
26
FE
8C
27
A7
08
FF
20

CE
BD
20

A6
81
26
86
A7
BD
26
CE
BD
BD
CE
86
A7
BD
26
86
A7

FE
BC
27
A6
08
FF
CE
BD
26
20

86
CE
A7
BD
26
CE
BD
7E

FF
3B
0l
76

76
77

78
18
76
3F
08
00

76
E8

76
71
Ca

ol
08
Cc4
04
(o]0}
78
BB
76
71
71
77
02
00
78
A6

3B

76
76
10
00

76
77
78
E4
E8

04
77
00
78
Dé
76
71
71

00
03
0S
40
06

03

FO
18

06

B6
18
OF
40

06

0S
03

0S
40
06

40
06
D1

18
03

spc3 LDA A
STA A
IDX
STX
STX

LOOP LDX
JSR
BNE
LDX
CPX
BEQ
STA A
INX
STX
BRA

RPTMEM LDX
JSR
BRA

ERROR1 LDA A
CMP A
BNE
LDA A
STA A
JSR
BNE
LDX
JSR
JSR
LDX
LDA A
STA A
JSR

ERRORS BNE
LDA A
STA A

LOOPl  LDX
CPX
BEQ
LDA A
INX
STX
LDX
JSR
BNE
BRA

DONE IDA A
LDX
STA A
JSR
BNE
LDX
JSR
JMP

* Strings

#SFF
59,X
#$100
SAVEX
TWICE
#FCB
FMS
ERROR1
SAVEX
#$3FFF
RPTMEM
0,x

SAVEX
LOOP

#MEMSTR
PSTRNG
ERROR

1,X
#8
ERROR
#a

0,X

FMS
ERROR
#PROMPT
PSTRNG
GETCHR
#FCB

#2

0,X

FMS
ERROR
#SFF
59,%

TWICE
SAVEX
DONE
0,x

TWICE
#FCB
FMS
ERRORS
LOOP1l

#4

#FCB
0,X

FMS
ERRORS
#DONSTR
PSTRNG
WARMS

set for binary file

point to memory

read to memory

check for end of memory, your
address may be different here

look for EOF error

If it is close file

tell user to change disk

get go ahead from user

open for write

set to binary

write memory onto disk

close file

all done
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76B6
76D0
76D1
76DC
76DD
76EF
76F0
7701

43
04
46
04
45
04
4E
04

NO ERROR(S) DETECTED

SYMBOL TABLE:

DONE 76A1
EXTSTR 76DD
GETFIL 7127
PSTRNG 7118
SbC 7600
VN 7602
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DONSTR 76D1
FCB 7740
Loop 7641
PUTCHR 7112
SDC1 7607
WARMS 7103

A07C
AO07D
AO7E
8029
8026
AO07B
7145
715D
802C
7F11
7FOF
8072
7F13
8038
7100
A048
2800
A002
37FF
A004
7000
A020

7F17
7F17
7F1A
7F1D
7F20

B7 A0 7C
F7 A0 7D
FF AO 7E
7E 80 29

PROMPT

DONSTR

EXTSTR

MEMSTR

FCC
FCB
FCC
FCB
FCC
FCB
FCC
FCB

END

ERROR 762B

FMS 7806
LOOPl1 7689
RPTERR 713C
SDC2 761F

NAM

'CHANGE DISK THEN HIT A KEY'

4

‘FILE COPIED'

4

'EXTENSION REQUIRED'

4

'NOT ENOUGH MEMORY'

4

SDC

ERROR1 7661
FMSCLO 7803
MEMSTR 76F0
RPTMEM 7659
SDC3 7634

BFDFLEX

ERRORS 7683
GETCHR 710F
PROMPT 76E6
SAVEX 7603
TWICE 7605

* These routines allow FLEX, written by

* Technical Systems Consultants, to run

* BFD-68 environment,

* Equates
BFDTRG EQU $AQ07C
BFDSRG EQU $AO07D
BFDSBU EQU $AO7E
BFDRED EQU $8029
BFDINT EQU $8026
BFDDRG EQU $AO7B
FLXCOS EQU $7145
FLXWST EQU $715D
BFDWRT EQU $802C
XTEMP EQU $7F11
FLXDRG EQU $7FOF
BFDRTR EQU $8072
TRKPTR EQU $7F13
BFDRST EQU $8038
FLEX EQU $7100
PC EQU $A048
FLEXLO EQU $2800
BEGADR EQU $A002
FLXIOE EQU $37FF
ENDADR EQU $A004
FLEXHI EQU $7000
TARADR EQU $A020
* Read routine
ORG $7F17
READ STA A BFDTRG
STA B BFDSRG
STX BFDSBU
JMP BFDRED

in the

Smoke Signal Track Register
Smoke Signal Sector Register
Smoke Signal Sector Buffer Pointer

SSB
SSB
SSB
SSB
SSB
SSB

Read Sector routine
Initialize PIA routine
Drive Register

Cold Start Address
Warm Start Address
Write Sector Routine

Flex Drive Register

SSB

routine to read track register

Flex track holder pointer

SSB

Restore routine

Cold start jump
Program Counter

17
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7F23
7F26

7F29

7F2C
7F2F
7F32

7F 35
7F37
7F39
7F3B
7F3E
7F3F
7F41
7F43
7F45
7F47
7F49
7F48B
7F4D
7F4F

7145
7145

715D
715D

7F67
7F67
7F6A
7F6D
7F70

7F92
7F92
7F95
7F97

TFA2
7FA2
7FAS
7FAB
7FAB
7FAE

Bl
26
86
B7
39
Bl
26
B6
20
Bl
26
B6
20
20

7E

7E

B7
F7
FF
7E

BD
C5
39

FF

BD
FE
26

BE
8D
7E

00
06
08
AO

ol
04
10
F4
02
04
20
EC
EB

7F

7F

AO
AO
AO
80

BO
1B

7F
7F
80
7F
ol

BE AO 79
8D BO 26

7E 71 4B

A0 79
80 26
71 60

78

23

2C

7C
7D
7E
2C

29

11
D2
38
11

* Initialization routine for PIA and
Stack Pointer

INTPI1 LDS
JSR
JMP

INTPI2 LDS
JSR
JMP

#SA079
BFDINT
FLXCOS+3

#3A079
BFDINT
FLXWST+3

Set stack below BFD registers

Go initialize PIA
Return to FLEX

* Routine which sets proper code for
* BFD Drive Select Register and
* places it in BFDDRG.

CMPDRN CMP A
BNE
LDA A
RETI10 STA A
RTS
CHK1 CMP A
BNE
LDA A
BRA
CHK2 CMP A
BNE
LDA A
BRA
DEFAUL BRA

* patch within

ORG
JMP

ORG
JMP

#0
CHX1
#$08B
BFDDRG

#1
CHK2
#$10
RET10
#2
DEFAUL
#$20
RET10
RET10-2

FLEX

FLXCOS
INTPI1

FLXWST
INTPI2

* Write routine

ORG
WRITE STA A
STA B
STX
JMP

$7F67

BFDTRG
BFDSRG
BFDSBU
BFDWRT

* verify routine

ORG
VERIFY JSR

BIT B

RTS

$7F92
BFDRED
#$18

* Restore Routine

ORG
RESTOR STX
JSR
JSR

BNE

$7FA2
XTEMP
DRVSEL
BFDRST
XTEMP
RES1

Default to Drive #0

Go select drive
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7FBO
7FBl
7FB2
7FB4
7FB6
7FB7
7FB8
7FBA

7FBB

7FD2
7FD2
7FD4
7FD6
7FD8
7FD9
7FDC
7FDD
7FDF
7FE2
7FES
7FE?
7FE9
7FEC
7FED
7FFO
7FF3
7FFS
7FF6
7FF7
7FF9

2700
2700
2703
2706
2709
270C
270F
2712
2715
2718
271B
271E
2720
2723

39
17
85
26
ocC
39
cé
oc

39

A6
84
8D
36
BD
32
E?7
B7
BD
8b
A6
B7

FE
F6
27
08
S5A
26
39

CE
FF
BF
CE
FF
CE
EE
CE
EE
FE
A6
FE
A7

40
02

OB

03
03
15

80

0o
F
7F
06
00
A0

7F
7F
04

FC

71
AO
AO
28
AO
37
A0
70
AO
A0
00
AO
00

OF
35

7€

1.3
OF

00
48
42
00
02
FF
04
00
20
02

20

RTS

RES1 TBA
BIT A #$40
BNE RES?2
CLC
RTS

RES2 LDA B #S$OB
CLC

RTS

Write protected signal

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

test this routine.

ORG $7FD2

DRVSEL LDA A 03,X Get Drive Number

AND A #S03 from FCB
DRV1 BSR DRV2 Get Track holder pointer
PSH A
JSR BFDRTR
PUL A
STA B 00,X Save current track

STA A FLXDRG tell FLEX which drive
JSR CMPDRN put drive number in BFDDRG
BSR DRV2

LDA A 0O,X Restore track number
STA A BFDTRG and let BFD know location
RTS
DRV2 LDX TRKPTR Point to track holder pointer
LDA B FLXDRG Get drive number in B-~reg

BEQ RET1
DRIV21 INX

DEC B

BNE DRIV21
RET1 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.

* ¥ ¥ *

ORG $2700
MOVFLEX LDX #FLEX
STX PC
STS $A042
LDX #FLEXLO
STX BEGADR
LDX #FLXLOE
STX ENDADR
LDX #FLEXHI
STX TARADR
LDX BEGADR
MOVl LDA A 0,X
LDX TARADR
STA A 0,X

19



2725 08 INX

2726 FF A0 20 STX TARADR
2729 FE A0 02 LDX BEGADR
272C BC A0 04 CPX ENDADR
272F 27 06 BEQ DONEMV
2731 08 INX

2732 FF A0 02 STX BEGADR
2735 20 E7 BRA MOVl

2737 7E 71 00 DONEMV JMP FLEX
END

NO ERROR(S) DETECTED

SYMBOL TABLE:

BEGADR A002 BFDDRG AQ7B BFDINT 8026 BFDRED 8029 BFDRST 8038
BFDRTR 8072 BFDSBU AO7E BFDSRG A07D BFDTRG A07C BFDWRT B802C
CHK1 7F3F CHK2 7F47 CMPDRN 7F35 DEFAUL 7F4F DONEMV 2737
DRIV21 7FF5 DRV1 7FD6 DRV2 7FED DRVSEL 7FD2 ENDADR A004
FLEX 7100 FLEXHI 7000 FLEXLO 2800 FLXCOS 7145 FLXDRG 7FOF
FLXLOE 37FF FLXWST 715D INTPI1 7F23 INTPIZ2 7F2C MOV1 271E
MOVFLE 2700 PC A048 READ 7F17 RES1 7FB1 RES?2 7FB8
RESTOR 7FA2 RET1 7FF9 RET10 7F3B TARADR A020 TRKPTR 7F13
VERIFY 7F92 WRITE 7F67 XTEMP 7F1l1

TINY MUSIC
. Th n
Nawsl Insihote of Geophysics THE 8 RIT COMPUTER DATA DUSS IS
2525 Correa Rd. SUPPLIED DIRECTLY 'TO €108 EIGHT [NPYT
bl fiiievtaifasaze PORTS OF A 74100 8-BIT LATCH, WHICH GRAES
) o ELGITT DATA BITs WIEN PINS 12 aND 23  ANE
e Ve U LR SN JONE. AP HIGH, AND RETAINS THEN [NDEF{KITEL? WIiN
GENEMATE MUSI( > WOULD YO ] LIKE 170 DO [T PINS (2 AND 23 ARE LOW. THESE DITS AW
CHEAPLY. GET STARTED QUIKLY. AND BE ABLE i T A T e R L ORI ol
TO EXPAND TO BIGCER AND BETTER SOUNDS AS R :
YO0U SEE WIAT CAN BE DONE? IF YOU ALREADY HAVE AR 8-BIT PORT
THEN PERIAPS YOU WOULD DE [NTERESTED L E'}%ﬁ":i&ﬁ‘;
IN WAAT HAS BEEN DONE ON MY SYSTEM. HEKE L BESRINY IR gl 3 :
3 TR e 4 e FOR OUTPUT, AN TIE THE RESISTOR NETWORK
1S A WAY O 60 AT (1. e ae sl TiRme
SINCE 1'M AN ENCIREER, ['VE ALWAYS
BUILT THE MARDWARE TIRST AND (HE SOFTWARE
LAST. TuIS FLIES COUNTER TO THE
TRAD ITIONS OF THE TOP - DOWN PROGRAMMER. e
BUT THATS THE WAY [ AM. Beack Puaicurs
14100 LATCH- *5v
BERE, BOTTOM - UP. IS TBE WAY YOU
CAN GO AT IT. . W
) Li0 o
* % oF THE MARDWARE = % = -l = ERCH
THE GENERAVTION OF MUSICAL TORES WI'TH -3 Q
A MICROCGMPUTER CAN 13 DORE WITH A ) g
DIGITAL ~ TO -~ ANALOC ©ONVERTOR, WHICH s >3 ¥ —
YoU CAN BUILD YOURSELF. IT S  NOT @ 2 o 7 w
NECESSARY TO PUT MONEY ([NTG A  D-A > [0 8l . 7 EACH
CONVERTOR BUG. O f0  SUPPLY THE MINUS a ) w1 % /Rr-2R
POWER SUPPLIES THAT MAY GET [INVOLVED I[N = ;j Tl (1
DOING IT ‘RIGHT" . - - T ‘M*W"r
FIGURE [ SHOWS A S MPLE e L_w."wj__—)
DIGTTAL-"T)-ANALOC (D-A) CONVERTOR.  TH(S Yy Y ouUrPUT 1\ Amp,
SCHEMATIC ASSUMES YOO HAVE  ALREADY
ADDRESSED A MENORY LOGATION FOR THE D-A gt
FURCTION, WITH A DECOD ING OF THE ADDRESS 4
LI{NES. IN THIS CASE THE LOCATION IS HoLD L
BE19. AND EXECUTING A S’I'(mE-A--AT—mBElu (B7
F819) INSTRUCTION RAISES WIRE  DEI9 Fig. .1
MOMENTAR LY. BEI? wriTE
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TIE CROUP OF 47K AND 166K RESISTORS
CONSTIMTE WHAT (8 KNOWN AS AN 'R - 2R
LAUD¥R WETWORK*. 2 VOLTAGE APPLIED ‘IC
ANY INPUT TERMINAL HAS HALF TBE EFFECT ON
THE 9UTPUT VOLTAGE AS DOES A VOLTAGE
APPLIED 18 THE NEXT INPU'T TERMINAL TOWARD
THE OUTPUT. THUS WHEN A BINARY NUMBER IS
APTLIED TO THE EIGHT INPUT TERMINALS,
FROK THE 24100, A VOLTACE APPEARS AT THE
oUtyyT WwiICH IS PROPORTIONAL TO THE
BINARY NUMBER. FULL. SCALE OUTPUT WITH S
VOLT INPJTS I8 ABOUT 2 (-2 VOLTS.
LOADING ON THE OUTPUT DOESN'T CBANGE THE
PRUPORTIOKS OF THE NETWORK, SO MOST ANY
HOME MUSICC AMPLIFIER CAK BE FED FRIM THE
QUTPUT WiI'tH PLENTY OF VOLUME. REGSRBLESS
OF THE ANPLIFIER CHARACTERISTICS.

TTL EQUIPMENT 5UCR AS THE 74190 DOES
NOT PUT OUT A FULL FIVE VOLTS WHEN HICH,
DUE TO 'ME (INTERNAL rONFICURATION OF
TRANSISTORS, 1ML DOES. HOWEVER. SUPPLY A
HIGN INPEDANCY OUTPUT WHEN THE OUTPUT 1S
PULLED NIGHER THAN THE NORMAL 4.3 VOLT
OUTPUT. THUS TRAF. 1K RES(STORS CAN PULL
TUE 'NIGH OUTPUT 1N TO §  VOLTS. THIS
MAXES ALL 'HIGI® OUTPUTS EQUAL, IN SPITE
OF DIFFERENCES BETWEEN THE VARIOUS TTL
OUTPUT STAGES.

THESE PULL-UP RESISTORS ARE NOT
NECESSARY, HAWEVER. LEAVE SPACE FOR THEM
AND TR¢ THE THING WITIOUT. YOU WON'T
NEED PULL-UPS8 UNLESS YOU DECIDE YOU WANT
PRECISE VOLTACES TO COME OUT. THMIS [BN'T
NECESSBARY FOR MUSIC.

A  REQUIREMENT OF sucH L D-A
CONVERTOR 18 THAT ‘(NIE RESISTOR VALUES I[N
THE "N - 2R WETWORK® BE FNOUCH ALIKE 8O
AT THE OUTPUT FROM A BINARY (40800000
WILL RE THE PROPER ONFE-BIT CREATER THAN
THE OUTPUT FROM A DINARY 01100111, WITH
A RESOLUTION Of 8 BITS, THE RESISTORS
CLOSE T( THE OUTPUT SHOULD BE WITHIN A
PART IR 236.

HOWEVEN., FOR THIS PROJECT. PICK A
BUNCH OF RESISTTORS FROM THE SAME BATCH
AND PUT THMEM IN. DONT WORRY ABOUT
TRIMMINC THEM. YOD*LL NEVER MHEAR THE
ERROUS. AS THEY WILI. HAVE AN EFFECT ONLY
ON ‘THE OUTPUT WAVESBAPE. NOT ON ITS
FREQYENCY.

THINCS WOULD DE DI(FFERENT (F YOU
WERE TALKINC ABOUT TWELVE BIT OUTPUT.
THEN MUCH MORE ACCURACY  WOULD BE
REQUIRED.

A CAPACITOR, ANYTRING OVER ABOUT ONE
MICROFARAD, CAX BE USED 1T0 COUPLE THE
OUTPUT TO AN AUDIO AMPLFIER, (N CASE THE
AMPLIFI{ER DOESNT LIKE THE OFFSET N
CENTER VOLTAGE PRESENTED BY A D-A

CONVERTOR WHOSE OUTPUT IS ALWAYS POSITIVE
YOLTACES.

* x * SINE GENERATOR SOFTWARE * * X

80 FAR WE ONLY HAVE A DC VOLTAGE
WHICHH CAN DE CHANCED UNDER PROGRANM
CONTROL. WE DO NOT BAVE AN OSCILLATOR,
SO0 OUR D-A CAN'T YET MAKE MUSIC. BUT TiE
REST 18 ALL SOFTWARE.

CHANGING fHE VOLTAGE FROM TIE D-A

CONVERTOR AT A RAPID RATE CAN MAKE AN
AUD [0 TONE. (T WOULD BE NICE TO MAKE THE
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TONE A SINE ~ WAVE BY CHANGING THE
VOLTAGE IN THE PROPER MANNER,

AFTER YO) MAKE THE D-3A CORVERTOR
WORK. AND WRITE A FEW TEST ROUTINES 0
OUTPUT VOLTACES. THEN SQUEAMS AND RUZZES,
T0 YOUR AMPLIFIER. YOU AHE READY FOR A
SINE GENERA'TOR., 10 MAKE NICE PURE SINE
WAVE ‘TONES.

EVEN IF YOUR {ICHUER-LEVEL LANGUACE
BAS A SINE FUNCTION, THIS FUNCTION (S ROT
APPROPRIATE TO GENERATING AUDIO ‘iONES.
[T {8 FAR TOO0 SLOW. YOU NEED TO GO OUT
%WI[TH A CALL OR USR FUNCTION AND RUN A
LITTLE MACH 1VE-LANGUAGE ROUTINE FOR
THIS .

BEILOW 18 A SINE TABLE. ACTUALLY
IT'S MHALF A COSINE, STARTING AT ‘THE
LOWEST WUMBER AND ENDINC AT THE HIGHEST
NUMBER. °THE ANDRESS INTO THE TABLE IS
THE ‘PHASE® NUMBER. [NDICATING How FAR
ALONG THE CUWRVE ®E WANT 10 PICK A
VOLTAGE. THE DATA REPRESENTS THE VOLTAGE
Th BE GENERATED, IN HEX. NOTE TILAT HALF
wAY 1BRU ‘THFE TABLE APPEARS HEX &£6. OR
M({D-:CALE. WITH ADJACENT NUMBERS CHANGING
AT A RATHXR RAPID RATE. WHILE AT THE
BEGINNING AND END OF THE TABLE., THE
CHANCE FROM HWUMBER TO NUMBER IS8 MORE
CRADVAL.

2000 OL 01 61 02 03 04 06 08
2008 0A OD 10 (3 t6 1A IE 22
2010 26 27 Z2F 34 39 JF 44 4A
2018 4¥ 30 3B 61 67 6E 74 7A
23720 80 86 RC 93 99 9F AJ AB
2928 Bl B6 BC CI CZ CC DI D6
208 DA DE E2 E6 EA ED FO F3
20:8 Fo6 FA FA FC FD FE FF FF

* x x THF SINE PROCRAM * *x x

THE .ODE SHOWN BELOW {8 ALL THAT I8
REQU IRED ¢0 CENERATE TONES. OUR SYBTEM

USES NICELY I'!DICATED MEMORY LOCATIONS
FOR °‘MH)E VARIZBLES A THRU 2 IN oM
PI'TMAN'S8 TINY HBASIC. TINY-A (18 LOCATED
AT TA(CE ITS BiNARY VALUE, AT HEX 82 AND
8. TINY-B I8 LCCAYED AT HEX 84 AND 88.
THUS WHEN CALLING TH1S ROUTINE. WE PUT
T.E DESIRED MUSICAL PITCH IN TINY-A, AND
THE WOTE LENGITI IN TINY B, AND RUN TRBIS
SUBROUTINE.

20010 A0 00 !GOSVB. ! FINDING WHMERE
2042 30 118X ! THE P REGISTER
2003 31 tINS ! 1S, TO FIND
2044 3 I'INS ! THE SINE TABLE.
29.:3 EE 00 ILDX.90

2047 FI' 0004 ISTA 0004, TABLE BASE

204A 36 83
20'C 98 03

ILDAA 83. PITCH VALUE
IADD PREV1IOUS PHASE ARGLE

204E 27 03 ISTORE NEW PHASE

2030 24 01 'BRANCH PLUS

2052 4 tIF NEGATIVE. COMPLEMERT A
2053 44 ISRIFU RIGHT, TABLE IS

! 1,4 OF 236 BYTES.
2054 77 UG {STORE TABLE INDEX
2036 FE 0060+ ILDX TABI.E + INDEX
2039 A6 00 ILOAD SINE FROM TABLE
2058 B? BEL9 ISEND TO D/A CONVERTOR

203E DE 8+ ILDX LENGTH OF TONE
2060 27 0° tJUNP OUT IF ZERO
2002 o4 ' DECREMENT X

2063 DF 84 {STORE LENGTH




2065 20 kY 'AGALN AT 204A
2067 39 I RE'TURN

THIS SINE GENE:WTOR ROUTINE [S FULLY
RELOCATABLE 1¥ [t i3 CONTIGUOUS TO THE
SINE TABLE. ANY) [ VTHE SINE TABLE BEGINS
OR AN EVEN M'ITIPLY OF 100 HEX. THE
FIRST SIX COMTNU> IN THE ROUTINE FIND
THE LOCATION 0 THE PROGRAM. AND STORE
THE HIGI BITS [N O9n4, LOCATIONS 0003,
0004 AND 0003 ANE USED FOR TEMPORARIES.

ONLY THE LOW D "TE OF TINY-A IS USED
FOR PITCl ‘O] WU INE  ADDS  THIS BYIE
(LOCATIONR 83} 'V TiE PREVIOUS PHASE
(LOCATION 0003’ i3 “ECINE HOW TFAR ALONG
THE SINE TABLE gLt MOVE FOR EACH
INCREMENT. THIS U“BER 'S SAVED FOR THE
NEXT PASS.

IF 'ME BESULTING PHASE IS (N THE
SECOND HALF OF THE 3ANGE OF 0 TO 2435, IT
[$ NEGATED. THIR FILDE TINE SINE TABLE
BACK ON [TSELF. REATING THE ENTIRE
WAVEFORM WITH GNLY . ALy A TABLE.

THE. PHASE Iis THEV SHIFTED RIGHT
¢D{VIDED BY Tw)> Q9 REBUIE THE TABLE EVEN
FURTHER TO 64 BYTES. JHE  ACCURACY OF
WAVEFORM [S DEGRADEy 4 [IZGLIG{BLE AMOUNT

BY THIS. THE PITCH RE-OLUYTION IS NOT
DEGRADED. SINCE ALL EICH BITS WERE SAVED
FOR THE NEX1 PASS.

THE TABLE POINTER {8 STORED AKD
RETRIEVED ALONG WITH °THS TABLE [NDEX
BYTE. AND THE VALUE FROM TUE SINE TABLE
IS RYTRIEVED. °THE SINE IS SI10PLY SERT TO
THE /A CONVERTOR.

THE ROUTINE CYCLES 'OR THE NUMBER OF
COUNTS8 N TINY-B. GIVING A CONSTART
LENG{H OF ‘TORE FJUR A GIVEN TINY-H,
REGARDLESS OF THE PITCH. EAC I PASS THRU
THE BAStC ROUT INK TAKES ARCGUT 50
MICROSECONDS. GIVING A 20 KILOCYCLE
SAMPLING 1IWATE. THIS IS TO0 FAST FCR SONE
PURPOSES., SO A DELAY CAN BE ADLED ‘{0
LOWER THE PITCd BANGE. F YOU G0 700 FAR
WITH THIS. 'THE SAMPLING RATE [TSELF WIJL
BE HEARD, AS WILL BEAT NUTZS BETWELN THE
SAMPLING RATE AND THE DESIRED FREQUENCY,
SO PERHAPS YOU DON[ WANT T SLOW THE
SAMPLING RATE BELOW [0 XILOCY LES OR SO
(100 MICRO- SECORNS PER LOui)»

*x :x * TBE SPECTRUM OF PIICHES x x x

A DIGITAL DES8IGNER WORKING WITH
RAD IO RONS UP AGAINST A FREQUENCY
PROBLEM, BECAUSE THE EASY TITING TO HO
WITH DIGITAL CEIRCUI'TS IS TO RIVINE, NoT
MULTIPLY.

WHEN SYNTHESIZING A FREQUENCY BY
DIVIDING FROM A MUCH HICGHER FREQUENCY
CRYSTAL, SUCH AS TEN MEGACYCLES. THE
NUMBERS AVA(LABLE FROM A DIVIDE CHAIN ARE
FOUND TO0 BE TFRACTIONS. NOT NICE ROUND
INTEGERS. MUSIC IS BUILT OF HARMONICS OF
A FUNDAMENTAL NOTE. NOT SUBHARMON[CS OF A
HIGH NOTE.

IN THIS CASE. THE PRODLEM IS SOLVED
BY MULTIPLYING [INSTEAD OF DIVIDING. ALL
FREQUENCIES PRODUCIBLE BY THE SOFTWARE
ARE MULTIPLES OF. RATHER THAN FRACTIONS
OF. A FUNDAMENTAL FREQUENCY. THAT
FUNDAMENTAL [S TNHE FREQUENCY PRODUGED

22 _

WHEN TINY-A = (. AND THE LOOP MUST STEP
THRY 256 STEPS TO CGFNERATE A CYCLE.

WHEN TINY-A = ‘2, THE PROGHAM STEPS
THRJ THRE SINE TADLE ‘(HREE STEPS AT A
TIME, GOES THRU THE WHOLE SINEWAVE THREE
TIMEsS AS FAST. AND GENERATES A PITCH
TUREEX TIMES AS JIIGH. OR YHE MUSiCAL
DOMINANT. ONE AND OKE HALF OCTAVE ABOVE
THE FUNDAMENTAL.

AS TINVY-A BECOMES HIGIER, ALMOST ALL
NOTES IN THE MUSICAL SCALE APPEANR.

WITH A 20,000 CYCLE PER SECOND LOOP
RATE. 20.000 HIVIDED BY 236 GIVES 78
CYCLES PER SECOND., APPROXIMATELY A LOW
MUSICAL ‘E‘'. ALL PITCHYs PRODUCABLE ARE
HARMONICS OF THiS "E'. AND THUS MUSIC CAN
BE PRODUCED N THF KEY OF .‘E' BY
SELECTION OF APPROPRIATE HAMMONICS.

FOR EXAMPLE, IF TINY-A [S
SUCCESSIVELY 4. 5. AND 6. A MAJOR TRIAD
TwWO OCTAVES AHOVE THE FUNDAMEWTAL ‘E°
WILL BE PRODUCED, THE NOTES KNOWN AS I,
G-SIIARP AND D.

AHA. YOU SAY. '"A = RNDt3)+4' WILL
PRODUCE NOTES [N THIS CHORD.

*x x ¥ NOW MAKE SOME NOTES * x x

TRY SETTING A = NUMRERS FROM | TO
16, WITH B ABOUT 2000 DECIMAL, FOR A
REASONABLE LENGT OF NOTE.

10 B=2000 | LENGTH OF TONE

20 A=1 ! STARTING P(ITCH, LOW

30 X = USRtU256) 1t OR HOWEVER
'YOU CAN GOSUB HEX 2040

40 A=A + 1

O (F A= |17 THAER A = |

60 GOTY 30

THE RBESULT SHOULD BE A NICE LITTLE
RUN OF NOTES UP ‘'(HF. SCALE. ABOUT FOUR
NOTES PER SECOND., REPEATING AFTER SINTEEN
NOTES.

IF SO, YOiJ ARE OFF AND RUNNING.
PLAY WITH A AND B AND FIND OUT WHAT YOU
CAN DO WITH IT.

* x % ITS TIME FOR MUS(C * * x

FOR A FIRST ATTEMPT, LETS MAKE SOME
RANDOM MUSIC O JUST VF{VE NOTES. TIE
FOURTH THRU [CIGHTH MNARMONICS OF ‘TRE
FUNDAMENTAL FOBRM A CHORD KNOWN AS A MAJOR
ZTH CBOR}. SO PLAY WwITH THEM, WITH TME
HELP OF A RANDOM NUMBER GENERATOR.

99 REY NMUsICI

163 DB=3000 ! LONGER NOTE
113 A = RND(S) + 4 ! CHOOSE NOTE
120 X = USR. 8286 | PLAY NOTE
130 GoO'MO 110

THIS WILL PLAY A CONTINUOUS MELODY
ON THE CHORD.

YOU MAY NOTICE THAT THE ?TH [N TIIE
CHORD SOUKDS A BIT OFF PITCH. THE FACT
[S. HOWEVER. THAT YOU ARE BEING ERPOSED
T0 THE TRUE 7?TH CHORD, PERHAPS [F{:R TBE
FIRST TIME. WIEN A = 7., THE PITCH 1S
TRULY SEVEN TIMES THAT AT THE
FUNDAMENTAL. WE ARE 80 USED TO HEARING
THE ‘EVEN - TEMPERED' SOUND. TO WHICH OUR
KEYBOARD [NSTRUMENTS ARE TUNED AS A
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COMPROMISE, "TTIAT THE TRUE MAJOR 7TH CHORD
SOUNDS A DIT OFF WHEN WE FIRST HEAR I[T.

*x x x LETS [MPROVE THE MUSIC % x

MUSIC tS SUPPOSED 'T0 HAVE MELODY,
HARMONY., RHYTHM AND FORM. WE ARE wELL ON
THE WAY TO HAVING MELODY WITH THE LITTLE
PROGRAM AMOVE. THE NEXT PROGRAM ADDS
RHYTHM AND FORM. AND SINCE [T STILL PLAYS
ONLY ONE NOTE AT A TIME, [T CAN NOT HAVE
@ARMONY [N Tili FORM SUPPLIED BY IMLTIPLE
INSTRUMENTS., BUT TO TUE ZRTENT WX PLAY A
GROUP OF NOTES WHICH ARE ALL IN THE SAME
CHORD. [T DOES HAVE HARMONY.

HARMONY IS [MPLIED [N MOUSIC BY
CHOOSING NOTES WIITHIN A CHORD FOR A
PERIOD OF TIME. SUCHH AS A MEASURE., HERE,
IN DO-RE-M[ NOTATION. ARE THE THREE
PRIMARY CIIORDS USED IN MUBIC:

SCALE DO RE MI FA SO LA TI DO
TONIC DO Ml SO
SUB-DOMINANT FA LA DO
DOMINANT SO Tl RE

NOTE THAT ALl. EIGHT NOTES (THE WHITE
KEYS) APPEAR WITH THE USE OF ONLY THREE
CHORDS .

FORM IS SUPPLIED BY BREAKING TRHE
SEQUENCE O)F NOTES INTO GROUPS OF FOUR.
THE VARIABLE M INDICATES NOTES REMAINING
IN A MEASURE. WHEN IT REACHES ZERO, [T
IS R¥SET TG FOUR.

FORM IS FURTHER SUPPLIED BY STOPPING
AFTER 32 MEASURES OF FOUR NOTES EACH,
COUNTED BY THE VARIABLE T.

™ MAKE THE FORM [NTERESTING. WE
CHANCE TUX CHORD FROM WHICH TO CHOOSE OUR
NEXT FOURR NOTES, AT THE BEGINNING OF EACH
MEASURE GOF FOUR NOTES.

RUVTIM IS [MPROVED BY PRERMITTING A
RANDOM CHUICE OF TNE LENGTH OF THE NOTE.
WITH THE CONSTRAINT THAT NO NJOTE IS
ALLOMED T0 EXTEND ACROSS A BOUNDARY [INTQ
THE WEXT MEASURE. THIS [S DONE WITH:

B = ARD(M) <+ 1

WHERE B [S THE LENGTH OF TH<Z NEXT
NOTE, AND M IS THE NUMBER OF BEATS LEFT
IN THE MEASURE.

SINCE B VALUES OF | TBRU 4 ARE WAY
TOO SMALL [FOR OUR TONE-GERERATOR, (WE
USED VALUES OF 2000 AND 3000 [N THE FIRST
PROGRAM® ABOVE) B IS THEN MULTIPLIED BY
4000. ‘FBEN 2000 IS SUBTRACTED FROM B.
THIS IS AN ARTIFACT OF THE PARTICULAR
DOUBLE - [NTERPRETER BASIC WE USE. THE
BASIC [S SO SLOW., THAT A PAUSE [S CLEARLY
AUBIBLE BETWFEN NOTES. SUBTRACTING 2800
MAKES A SERIES OF ONE-BEAT NOTES TAKE THE
SAME AMOUNT OF TIME AS A SINGLE FOUR-BEAT
NOTE. THIS HUMBER WOULD BE DIFFERENT ON
A DIFFERENT BASIC. PERHAPS [T MAY BE
ZERO [F YOU MAVE A VAST [NTERPRETER.

HERE (S THE PROGRAM MUSI[C2.

200 REM MusIc2

210 T= 0 | BEGINNING OF TUNE

220 K = | ! FIRST OF 4 MEASURES

230 M = 4 ! FOUR NOTES IN THIS MEASURE
300 REM WHICB CHORD FOR THIS MEASURE
310 (F K=1 THEN J=12 I'TONIC CHORD

320 [F K=2 ‘THEN J=16 ISUBDOMINANT CHORD
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330 IF K=3 TYEN .J=18 tBIGH DOMINANT

340 IF K=4 THEN J=9 ILOW DOMINANT

350 REM CHOOSE NOTE [N THAT CIIORM

360 D = RAD(3) + 4

320 A =D xJ /2

380 [F A>40 THEN A=A/2 1TO0 HIGH

390 IF A=22 A=23 ! [LLEGAIL PITCH

403 REM CHOOSE NOTE LENGTH

410 B=RRD(M) + |

420 M = M - B tREMAINING BEATS

430 IT Mat [F B=1 THEN A=¢ !THRO% IN
OCCASONAL REST AT END OF MEASURE

340 B = Hx4000 - 2800 !'REAI, NOTE LENGTH

600 X = USR(8236) !SEND THE NOTE

610 [F M=0 THEN M=4 t NEXT MEASURE

629 [F M=4 THEN K=K+ INEXT HARMDNY

630 IF K=8 THEN K=1 TRECYCLE HARMONY

640 IT Ma4 THEN T=T+! 1COUNT MEASURES

700 [ T < 32 GOTV) 300 !tCONTINUE

7160 STOP 1 THE TUNE [S OVER

720 B= 16009 ! PLAY A FINAL NOTE

V3 A=24 ! ON THE DOMIRANT

T4 K=USR(H2056)

Z530 REM THE TUNE [S FINISHED.

Yo B=20000 t PAUSE A BIT

770 A=0 ! WITH RO TONE

78 A=USR(B236)

8v., GOTO 200 !START A NEW TUNE

MISIC2 PLAYS A 32 MEASURE TUNE. THEN
PAUSYES AND STARTS A NEW ONE.

TZ WLES [IN THIS TUNE ARE THAT
TRERE AL<{ 322 MEASURES, [N GROUPS OF
FOUR. ‘fHx F(3ST MEASURE OF FOUR USES
NOTES RANDOMLY CHOSEN FROM THE TONIC
CHOR} (J=12), THE SECOND MEASURE USES

['lIE u.uSIcAI. F"URTH CHORD. OR
Si.-LOMINANT. TIJE WHID ARD LAST USE THE
MGSICAL FIFTH CHOBD. OR DOMINANT.

NOTICE TH¥ VAIUES OF J, 12 FOR THE
TUNE ., 16 FOR THE »"BNDOMINANT, AND 18 OR
9 (R THE DOMINANT. TMESE THREE CHORDS,
ARGY'iD wHICTH MOST MUSIC [S WRITIEN., HAVE
SIMP. .E PITCH RATIOS TU EACH OTHER, WITH
THE “OMINANT AT 3749 OF THE TONIC, AND THE
SUBD 'MIWART AT 43 OF THE TONIC. THE
INTECEnS 9, 12 AND 16 ARE THE SMALLEST
INTECERS SATISFYING THIS RELATIONSHI¥.

TN ~CTUAL NOTE PLAYED IS EITHER THE
4TH. 5111 (R 6TH HARMONIC OF THE BASE J
FOR THE GIVEN MEASURE. AS CALCULATED BY:

360 1 = RIDCI) + 4
320 A = D xJ /s 2

THE 1 .CIASIONAL DIVISION BY TWO IS TO
PREVENT Ti:-E SUTES FROM BEING TO00 HIGH
PITCHED 10 BE PLEASING.

* x % TRAT'S 2 FUNNY PROGRAM * X x

WELL YES. IT IS WRITIEN IN A TINY
BASIC. RAVING 4NLY INTEGERS. NO ARRAYS,
NO MULTIPLE =TATEMEWIS PER LINE. IF YOU
HAVE A FANCI/ X BASIC. YOU CAN SHAPE UP
THE PROGRAM. PLEASE DO.

*x % % A FANCIER VERSION x % x

MY DAUGHT R. SIARON, HEARD MUSIC2 AT
WORK AND DEC:DEp TO PUSH MORE MUSIC
THEORY IN'10 IT. ONE OF HER PROGRAMD
CHOOSES AMONG FIVE SEQUENCES OF
HARMONIES, EACH FOUR MEASURES LONG.
SINCE SHE DIDN'T KNOW COMPUTERSB. SHE
WASN'T BOTHEREW BY THE LACK OF ARRAYS.
SHE JUST SLUGGED IT OUT WITE WHAT TINY
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THE TERMINAL-

Until recently all terminal functions were designed with hard
ware logic. A relatively ssimple terminal with limited functions
oould easily require as many as sixty or more integrated cir-
arits, More sophisticated terminals with a moderate amount of
intelligence could easily have over a hundred IC’s, All this has
now changed. With the introduction of MOS video controller
circuits it has become possible to design a terminal using a con-
troller and a microprocessor that will perform almost any
imaginable function with software. The CT-82 has one hun
dred twenty-eight separate functions—all of which are software
driven, it contains fewer parts than most *‘dumb’’ terminals,

The normal screen format is 16 lines (20 lines selectable) with
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 monitor
with a green P-31 phosphor. This monitor has a 12 MHz video
bandwidth and dynamic focus circuits to insure a crisp well
focused display over the entire face of the tube. An aiternate
all capitai letter format is available {optional} with 16, 20 or
22 lines and 92 characters per line, The lower case portion of
this character set has graphic symbols. In this mode the lines
may be moved together to give a solid figure or line. Direct
cursor addressing combined with the plotting capability makes
it possible to indicate the end points of a line and then to
automatically draw a line between them.

Both the monitor and the character generator have sockets
provided for alternate material in the formof an EPROM. This

i
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makes it possible to have special terminal functions, or charac-
ter sets that can be switched in under computer control.

The CT-82 has its own internal editing.functions. This allows
inserting and deleting lines and characters, erasing quadrants,
or lines; doing rolls, scrolls, slides and other similar functions,
The CT:82 can block transmit completed material to the
computer, or output material to its own remote printer
through the built-in parallel printer |[/O port. The terminal
can be programmed to operate at any system baud rate that
is normally used from 50 to 38,400. The baud rate may be
changed at any time within this range with a software com
mand.

The cursor position, 1ype of cursor, cursor ON-OFF and blink-
ing are all provided. A command is provided to print control
characters and also to turn on and off a tape punch, or tape
reader. Protected fields, shift inversion, dual intensity and
many other miscellaneous features make the CT-82 one of the
most flexible terminals available.

A fifty'six key alphanumeric keyboard plus a twelve key cur.
sor pad s standard. A numeric pad may be substituted for the
cursor pad (optional). Connection to the terminal is through
a standard DB-25 connector and RS-232 signal levels. The
CT 82 operates from 100, 115, 220, or 240 VAC at 50 to 60
Hz. It weighs 20 Ibs, and is a compact 18’ wide, 10" high and
18'* deep.
CT.82 Intelligent Terminal

assembled and tested . . . $795.00 F.0.B. San Antonio

TECHNICAL PRODUCTS CORPORATION

219 W. Rhapsody
San Antonio, Texas 78216

{612) 344-0241
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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 stops 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. |t 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 FLEX-5%r FLEX-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 (612) 344-0241
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DO, AND CAME P wITH THIS:
NUSIC3 * * =

N = 1 ! NOTE
P = 0 ! PHRASE

160 C=8256 !CONVERTOR LOCATION

IF N=2 B=4

Kzl ! MEASURE

259 REM START 4 MUASURE PHRASE
255 P=P+|
26% REM ONLY 8 PRRASES PER TUNE

IF 29 ¢0'T0 2000

300 S=RND(¥) + 1 !C:100:E CHORDS

IF 821 PRINT'RO FA SO DU*
IF S§=2 PHINT*20 LA ¥\ SO*
IF 823 PRINT""0 B0O:*tFA SO*
IF S34 PRINT*I:O LAxRe TL*
IF 828 PRINT'DO LA*REx80°*
! CHOOSE RHYTHM

308 R=RBRND(3» + 1

A=48

500 D=RND(3! !NEW NOTE PITCH

IF K=1 I¥ N=1 GOTO 510

303 A=413+ 12%D

IF K=3 GOTO R*10+i300

512 B=1

IF N=R B=2
IF 3=0 GOTO 3130

LET B=DB%4000-3000 !NOTE LENGTH

IF K1 GOTO Sx100+1000

REM SEND NOTE

AH=USR( C )

N=N+ 1

IF N=6 %=1

IF N>t GOTO 500

KeK+1 | ANOTHER MEASURZ

IF K= K=l

[F K=1 COTO 256 INEW PRRASE
COtTo 300

IF K=2 A=64+16x*]
IF Kz3 Az=36+9*%D
IF Kz4 A=48+12%D
GOTO 1000

IF K=2 A=40+8%D+4%(N/2)
IF K=3 A=64+16*D

IF K14 A=36+9%D)

GO'T0 1040

IF K=2 \=48+12%xD-29%(D/2)
IF K=3 A=64+ 16*D

IF K=4 AN=36+9%D

GOTO 1000

I K=2 Az80-29%D)+30%x(D/2)
IF K=3 A=34+ 10%kD+7%(D-2)
[F K34 A=485+9%])

COTO 1010

IF K=2 \A=z80-29%D+30*(D/2)
IF K= A=34+ t4%xD+34*%(D2)
IF K=4 Az3G+9%D

GOTO 1010

! CIIOOSE 3RD MEASURE RAYTHM
!DEPENDING ON R

! ELTHER é~2. OR 4~1-1. OR 2-4,
! OR I-1-4, OR 2-2-2

IF N=l B=4 ! 4 2 AHYTHT

IF N=1 GOTO 316

B=2

N=%

CO'T0 516

1820 IF N=1 L=4 ' 4 t t RAYTHX
1821 [F N=1 GOTO S16

1822 IF N=2 Brl

18::3 IF N=2 COTO 316

1824 b= 1

1828 N=j

13::6 GO'M0 516

1830 IF K= 3=2 1 2 4 RHYTHN
1831 IF N=l GOTO 516

1832 B=%

1833 N=3

1834 GO0 516

1840 F N=1 B=1 t L | 4 RAYTHNM
18+1 [IF N=1 GOTO 6

1842 IF N=2 B=1|

1843 IF N=2 GO'T0 316

1844 B=4

1848 N=J3

(a6 GOTO 16

=]
-

1850 B3:2 t 22 2 RAYTHR
1831 IF N<3 COTO 316

1853 N=§

18%4 GOTO 516

2000 A=48

2010 HB=18200

2020 X=USR( C)

2030 A=0 ! NO TONE

2040 B=30000 ! FOR A WRILE

20%0 H«1)ISR( C )

2060 PRINT

2070 GO TO 100 ! AND START A NEW TUNE.

I[N Ti1S PROGRAM, MUSIC3., THERE ARE 6
BEATS (N> IN A MEASURE. FOUR MEASURES (K)
IN A PHRASE. AND EICHT PHRASES (P} [IN A
TUNE.

THE CHORl) SEQUENCE FOR A PHRASE (8
CHOSEN FIRST (LINES 3060 - 303). IT I8
ACTED UPON IN THE ROUTINES [N LINES 036
AND LINES (000 - 1330.

TNE RHYTHY FOR MEASURES 1. 2 AND 4
ALWAYS CONTAINS FIVE NOTES. FOUR OF
LENGTH ONE. AXD ONE OF LENGTH TwWO0. AS
CHOSEN 1Y LINES 3068 ANI LINES 8512 - 513.

1HE  RHYTHM FOR MEASURE 3 ALWAYS
CONTAINS FOUR NOTES. CHOSEN BY LINES 308,
510 AND 1800 - 1834. AT THE END OF &UCH
A MEASURE. N IS SET TO FIVE TO CONVINCE
LINE 1030 TRAT THE MEASURE IS FIRISHED.

MUSIC3 PLAYS INTERESTINC MUSIC.
NEXT TIME, I'LL SHOW SHARON ABOUT
SUBROUTINES AND ARRAYS AND THE SAME TIIING
WILL BE DONE [N HALF THE SPACE.

IF YOU WOUULD LIKE TO0 PURSUE THIS
WITH SHARON, WRITE:
SHARON THOMPSON
2306 HwY. AB,
NCF ARLLAND WISCONSIN 33358

x * * CONCLUSIONS *x x x

MUSIC CAN BE INVENTED BY COMPUTER,
AND PLAYED AS IT [S CENENATED. THF RULES
OF MELODY LINES ARE KNOWN. AND CAN BE
INCORPORATED INTO A COMPUTER PROGRAM.

AS THIS IS BEING WRITTEN, [ AM
LISTENING TO THE PROCRAM MUSIC2. IT IS
INTERESTING ENOUCH TO RUN FOR  HOURS
WITHOUT DRIVING ME UP THE WALL.

* * * WHAT NEXT? *x x %
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ONE CORSTRAINT NOT MENTIONED COMES
FI.OM THE HUMAN VOICE MECHANISH. NUE 1O
THE DIFFICULTY OF TIGHTENING OR LOUSENIKC
TBY VOICE MECHANISM RAPIDLY, MOST MUSIC
DOES NHOT MAKE JUMPS FROM NOTE 'T®@ NOTE OF
MURE THAN AN OCTAVE. SUCH A CONSTRAIRT
CAN  BE ADDED BY SAVING THE PREVIOUS
PITCH., COMPARING IT WITH THE NEXT
PROPUSED PITCH. AND MOVING THE NEW PI'CH
AN OCTAVE (DIVIDE OR MULTIPLY A 3Y 2) IF
THE JUyIP IS TOO GREAT.

THE SINE GENERATR PROGRAM COVLD BE
EXPANDED 'TO JMANDLE TWO NOTES AT OKCE, OR
THREE. THEN IT COULD PLAY CHORDS. ron
Tw) NOTES AT ONCE, 1 WOULD SUPPLY 'IwWQ
PITCHES. CALCULATE 'tTW0 SINES. DIVIBE EACH
BY w0, AND ADD  THEM ‘TOCETHER. A
COMPOSI'FF WAVE WOULO3 BE GENERAIEY} WI'TH
THE PROPER TwO-PI'TCH SOUND.

SMORE BIGNAL BROADCASTING INTRODUCES
NEW 6800-BASED WICROCOMPUTRR

HOLLYWNOOD. CA ... A now high performance dual-floppy mlcrocomputer,
featuring 88-50 BUS compatibllity and a new controller dcelgn,
has beon introduced by Smoke S819nail Broadcaating, dealgnars and

manufacturers of small bueiness camputer aystems.

The now Ricrocosputer allows up to 60K ¢f usable memory by
adding two more alota. Oiek atorage can aleo be Lncressed to
four nlni-floppiea or four 6-Inch flopples.

Prica for tha "CI!EPTAIN® mlcrocomputer ia $2.595 retail.

Yor mora information contact Bd Martin., Smoke 5:iQhal Broadcesting.

6304 Yucca Strmet, Hollywood., CA 30028. (213) 462-5652

SURPLUS ELECTRONICS

WITH FLEX DRIVERS ®
IBM SELECTRIC
BASED /0O TERMINAL
WITH ASCII CONVERSION
INSTALLED $645.00

e Tape Drives e Cable

e Cassette Drives e Wire

e Power Supplies 12V15A, 12V25A,
SV35A Others, e Displays

e Cabinets e XFMRS e Heat
Sinks e Printers e Components
Many other items

Write for free catalog
WORLDWIDE ELECT. INC.

130 Northeastern Bivd.
Nashua, NH 03060

Phone orders accepted using VISA
or MC. Toall Free 1-800-258-1036
in N.H, 603-889-7661
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JPC PRODUCTS FOR A

6 8 o o COMPUTERS

SWTIC and MSI

f’]’(:—.’i CASSETTE INTERFACE - 49.95
oFART - 4818 Haud lLoads dh in 8§ Secomds!
sRELIABLE - Error Rute Less Than 1in 100 BY'TES.
SCONVENIENT - Mlugs Dircetly luto The
Motherboard.

oIPLUS - Read and Weite Kausas City Standard
\]"urmul al 300 Bacd.

J

CEM/3 SOFTWARE - 14.95

SCASSETTE OPERATING SYSTEM for the TC-3
cassette interface. 2K memory cequired.

oFILE MANAGER supports named files, load, save,
eun, find. list, move. dir.. ete,

PATCIES for BASIC. ASSEMBLER and EDITOR
support  named  files through the file msnager.

sOPTIONAL. CEFM/3 on cassette - 6.95 additionul,

\_ J

((ZK -7TREAL TIME CLOCK - -I‘).‘).-'i—\

oA TRUE CLOCK. uot a timer, keeps time
continnonsty withomt servicing by the caomputer,
Provides hours, minutes, seconds.

SINTERRUPTS can by programmed to vcene on the
hour. minute or second.

OPTIONAL power supply allows eloek 1o run with
compnter pawer (uried off - 195,

\. J

COMING SOON
sAD-16 DATA ACQUISITION BOARD

16 Channels: Programmnable Gain
Available About Feb. 1, 1979

(‘I}ouigncd By Professionals For Outstanding Performance” \

PF.0. BOX 5615
@m

ALBUQUERQWE. N.M. 87185

TEIMSe Conh. SMC ar VISA
ADE 3100 PER KT
FOU SHIPFING X 1IANDILING
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i 3885Kriunvfleé fumbla A
olum| ve.
Memory Primer Poriiand, OR 97229

A Two Part Series
Part |
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 upon the location being accessed.

Figure 1 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' Micra 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 (NORD) leaves

a cell unmodified after a read thereby allowing equal cycle and
access times. However, under destructive readout (DRO) the contents
of a cell are modified by the act of reading the cell and therefore
must 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 03 and Q4 with load
transisitors Q5 and 06. Transistors O1 and 02 act as switches

to connect the cell to the bit Tines 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 will yield good, reliable
designs. Many 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. MNotice that there are half as many transistors

as the static memory cell example.

The dynamic memory cell relies upon enhanced parasitic capacitance
as the energy storage elenient, shown in dotted lines in Figure 6.
The cell is written to by turning Q3 off using READ ENABLE,

turning Q] 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]. turning

on 03. and sensing the level of the BIT LINE. Even though the

input impedance of 02 is high, the charge on C1 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 Q] and 03 of Figure 6 which implies
a simultaneous read and write. Typically, each cell must be refreshed

every 2 ms,

Host 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 shown as Q] and C For a write operation the

1
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

Technical Systems Convultants lec. s aaking the FLEXL® disk
operating tyitem avelileble for general NEM llicensing. The
operating gtystem, written for the 6800 micegprocessor, fis very
versatile ond extremely fleaible. It provides the user with 4
powerful set of systee commwndy to control 4l1) disk operations
diractty from the wvser's terningl. Some Important features
ircivde fylly dynenic file space allocation, sutomatic remove) of
defective sectors from ¢ dith, aulomattic space cO™pression and
exponsion oa text files, conplele user enviromment controt wslng
the TT1SET  wtility commind, printer spoolieg with queve
asnegenent, rendom 4nd sequential flles, and Batch Job 1typa
progras eatrey,

The U111ty Command Set Included with FLER® resides 0n the systes
disst. The 1individual comrends are only lcaded {mtu memory when
needed, The sel of commands mey ba nodifled or expended It any
11m¢ without the necessity of replacing the entire operating
system, These utilities perform such tashe 4s saving, lgeding,
copying, renaming, deleting, appending, and listing dist files.
All of the necessery locls ara provided for coeplele user
inlerection wilh the disk.

TSC Is currently offering a large variety of support software
which runs wunder FLEX®. fhase programi Include on assembler,
iezl editing sysiem, text oviput formatter, esseshler Janguage
debuy pickede, sort/merge Peckage. {5AM file structurss, over 36
edditiona) ul!i‘ly commends, end ¢ 100n to be reledsed BASIC
coopilar, ¢)1 available for licensing,

Infornation on the non-exclusive ilicenso is avaflable from
Tecnnical Systens Consultants, Inc., Box 2574, West Lafayelte,
Indldng §1906. (317) 423.546%

The llome Inventory System is a
series of programs designed
for creating, updating, and
reporting an inventory file
that runs under the Smoke
Signal Broadcasting RANDOM
Disk Operating System on a
6800 MPU system, The system
will operate on either a one,
two, or three drive system,
The random disk file access
allows on-line updating and
inquiry of any item in the
file (maximum of S11 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
characters/line, Reports are
sequenced by item number, part
number, part name, category

cede, or location code.
Reports of requested 1location
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 for
$49.95.
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SOUP-UP YOUR TVT
Or. Edgar M, Pass
Computer Systems Conauftants, Inc.
1454 Latta Lane NW
Conyess, GA 30207

Since Lta firat appearnece ia toe Spripg of 1873 In Radio
flectronica, the TYT-II ham beeo built by more hobbd¥iats thao
any other similar construction project. For years, thoveands of
frustrated cosputer programmors had dreamod ol ao effordable
bome tersinal throught whicb they could comsuncisle with tbe
computer #C thelr bDusiaees or university. ¥ath the appearance of
the TVT-]], the coat of such s hase terainel dropped froes over s
thousand dollars to the $30C price range., It would be kard to asti-
mate how meny TVT.11 xits SouthWest Technicsl Products and Winla
Micro-Msrt have sold. or hov msny peoplo have buslt the projoct
from scratch or with circult boards avallablo lrom soveral sourees,

but tho total would be well into tho thousands.

The modiflcations to the hami¢e TVT-II circult as deacribed
here materially yancCrcoase the umefulnese of tiic device. All of the
sodiflcations are compatible with each other, and oach i1m i1ndependent
of sll othorm, Bvory sodification has boen Insmtalled on at leset
one TVT-I1, and at least one TVY.Il ham mvery enhancement deecribed
below, All of the modifications doscribed below were developed

end tosted by moabera of the Atlanta Ares Nlcrocooputer Hobdylat Club.

64 - Characters - Per-Line

This modification vas designed and (msplcacnted by Dave Keap,
a aesber of AAIDC, and was further advanced by other scabers of
AAWHC. {!| ham appearod in a number of places eince aod, though
crodit for tho original idea hse been dimputed, it should o to
Dave Komp. The chango converts the 32 characters per line to a single
pake of 18 linos with 64 characters per line. Aftor the sodifi-
cation, the TYT-[! will will function norsally with the cursor
rétureing to home after being moved past character 64 on line 18,
Oporation of computer-controlled c¢ursor board, acreen-read bdosrd,
and sorial or parallel interface boards wtll not be affectod.
This modification groatly enhancea the usefulnesa of the TVT-11
aa 8 coaputer torainal, and maintatns tho capsbility to useo the

TVT-11 with a etendard black-and-whito TV mel,

Tho =aodificetion requires the addition of one IC, & 7486
quagd exor, to the main board. A mnumber of jumpers are added and
PC foila aro cut. Road each siep carofully and double-check the
work bolore proceeding to the next atep. A sharp razcr blade or
oxacto kntfe should be used to cut platiog. First heat the epot
to be cut with a moldering iron to break down the gilue undor the
foill. Only & ssall {1/16 1a.) gap is necezsary. Use swall solld
cooductor wire vith plastic insulatios for jumpers (39-gauge
wire-wrap wtre ts ideal), it i9 assumod Chat you bave a cospoaeat
1syout and echematic evailadle. Ensure that the TVT-II is workipg
gormally before making this ®odiIication. For those vho need to
know such things, addrees llpe A® (e changed [ros high-order to

low-order L& sddreeeing logic.

Roviow figures 1 and 2 before starting., Figuro 1 showas the
revisions to the character counfore end other circultry. Figure
2 showa the major modifications to be mad0 to the bwmrd itself.

Then porfors tho following changes, in order:

1. Roplaco R7 (4.7K between [C-17 and 18} weth 4 1.2K unit.

Thuis tncroasce tho dot-clock frequency by a fector of
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three.

2, Cut the foll from IC-40 pin 8 to IC-40 pin 11 under IC-40
(see figure 2). To do this you will have to remove 1C-40.
11 you used IC sockets with holee :n the bottam You eay
80t have to resove tho eocket. Il You do remsove IC-40 or
s sockel be careful! Desoldering an IC from a plated-
thru hole 18 not caay. Use 2 mmall, hot iron snd solder
wick or msotder sucker. After you cut the foil, replace
IC-40, being careful to rowork the plated-thru holed, 3f

necessary.

3. Cut the fol} at 40-5 (IC-40 pin B) and 40-13 on the battos
side of the clrcult bosrd (mee figure 2}, Cut foil at
40-11 and 40-12 on tho top of the board. Cut [0il froms

40-4 to 33-8 nlL the (ged-thru near 40-14 (mee figure 2),

4. Piggyback tho 7480 on top of IC-40 by bending all pins
excuept 7 and 14 oul horizentally and woldering pins 7
and 14 of tho 7480 to pine 7 and 14 of IC-40, 1{ you wisn,
the 7440 mav be socketed and placed adjacent to IC-40,

standint vertically, =ith bieavy pover suppily wires pro-
viding support. Tho 7488 will be labeled [C-4],

5. Cut the lotl on the boltom Of the PC hoord at 23-10
(age figuro 2). Connect 43-3 to 17-12. Connect 43-2
to 23.10, This oddm an exor Zate in scries with the video
out fros 23-10. W¥ith 43-1 at logic 1 {floating or con=-
nocted to «3), tha video polarity s inveried tros the
norsal TVT-Il dleplay ¥ith 43-1 grounded, the polarity
18 normsl. Conbect 43-1 to s &eitch or otber logic
for suttipolarity displays. ¥hen usine an RF modulator.
black characters on & white background providos = ‘better

display.

6. Cut thp (04l =1 35-3 on the top side of tho board at Lhe
food-thru (see (iguro 3). Connoct 40-11 to 35-3. Con-
nect 40-12 to 33-8, Cut tho fo:l at 27-13 and at 27-9
on the bottom of Lhe board (mce figure 2). Connect 40-13
to 27.6, 27-1 to 27-13, and 27-84 to 40-4,

7. Connoct 40-6 10 35-4, 40-5 to 43-5 and 40-41 to 43-10.
Cul thu foil betwevn 35-4 snd RAJ on the bottom of the
bourd (s9o [igure 2}, Cut tho foils sl 28-4, 28-5 and
33-8 on the top of tho honrd (sco f1guro 2). Connoct 28-5
and 43-4 to R33 (pad closost to edgRe of boord}. Connoct
28.4 to R4fi by moldering a juapcr [ron 28-4 to the roll
tesadiately deles 1t on the bottos of the board. Connecct
33.§ to 28-4.

8. Cut the foil from 12.4 to 21-1 at 21-1 on the bottom of
the doard, Connect 12-4 (ihe foil that was corpected to
41-1) to 21-14 Connect 2f-1 to 21-12 sod 21-12 to address
line A9 which 1@ the foil tbat was cut (rom 27-9 (see
figure 2). Conoect 43-92 to A9.

9. Connect 43-8 to 43-11, Coopact 42-) (the foil tbat wes cut
froa 40-11) to 43-11, Connect 33-6 (the fotl that waz cut
from 40-12) to 43-12. These Lwo Juspers ei'¢ ghort wiree opo
the top of the board (ess figure 2),

10. Contect B83-3 (the foil that waa cut froe 133-8) to 43-13,
11, Double-chock your work, then spply powor.
12. Adjust R4 and RO for a centerod display. If sdjusting RE

wlll oot reduco the widih of the display enouxh, docrease

2

the value of R7. The exact velue of R7 may be anywhers

froa saro to 2.2X, defending on Your other component values.

13. 1f, after obtaloing a» properly-centered display, you notice
that msose charsctera lose dots occasionally, you may aced
to replace [C-22. Sose eurplue 1513°'s are not fast enough
for 64 charactera per 1line, whicb reQuirea access times of

63/64 micromeconds per character.

14. If you cannot get s stable B4-chesracter dimsplay or characters
cannot be entered properly from tbe keyboard, re-check all

steps carefully,

An excelleot extonsion (not provided here) of tbis modtficstion
wvould be to Uso the video polmrity laverter at I!C-43 pin 1 to
chabge the cursor tndicator fros 1 blinkingE eolid block to ss
sltornating polarlity block, The charscter at that position would
then be ahown in sltoroato white on black snd black on vhite, as
18 Uged on mevfral eore-exptnsivo torminals. Tho Loputa to Lhis
clrcutt would involve tho cureor nddroasing comparstor. Lhe
meriaslized outputa of the character gonmorator. and other control

levels.

- —— -
IC3s min3 |

1] '

I
1

"
€. Mn
Fig. .2

REPEAT KEY

Hany keyboards provide a repont-key nosition ¢hich is only
% momentary cloeure to ground, rather than providing the
¢circuitry ftnr sctually generating repeated character trane-

misslon to tho TVT-!I. FLRuro J provides two dlagrams of miD~
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imun circultd which will interrupt tho atrobe line end simulato
8 cbaractor beoing struck multiple tlscs, Tho propor circult

iy choyon depondent upon whethor the keybtoard atrobe line i@
norsally<high or normslly-low. This modiftcstion is installed
on the serisl interface bosrd. Run the line to the main board
thru sn unused pin (o the serisl Lntorface bvoard éockot. For
fanter repeat oporstion, repiace Cl7 on the sain board wxith a
0.8 ur {approxisately) unit or conatruct s meparate oscillstor.
¥ith the circuit in figure 3, ono character is goneratod each
time the cursor blinks whtle the repeat key ia depressed. in
practice, thia has not been a probles: howevor, figure 4 pro-
vider » Schmitt-trigger clrcuit which may be used 1! a precise
numbor of characters 1s essentiml. A circuit similar to this

appoars in Den Lancaster's TTL Cookbook,

REPraT
(2
L_:‘- ——— SR love)
Y Tt
g ow
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Boalb
STRotE (1)
(MoracLy lﬂ‘n\ﬁ
O’
REPENT
KEY
r“"‘ < Tbe (our)
TocP TR ) A
P ReY ooy LOW) B2
Mhrn
[r=2
BREAK REY

The solution to the implemecntation of the break key as suggested
in the SouthWoat Technicel Producta Serisl Interface Board in-
structions §is to attach m 100-ohm, ¥-vatt resistor between + b
volte and one aide of a normally-opon momentary-tontact push-
button, and to mattach the other side of the pushbutton to JS-1
pin 6. The effect i3 to pull the RS-232 output of the amertal
interface up noar + 8 volta which 18 thon recognized by the RS-232
receivor on tho other ond of the ltne am a brcak signal. This
solution works,but often requires a separate pushbutton since
many koyboards have a bresk-key position which provides »
sosontary closure to groucd. Tho solution in this ¢aso is to
attach s B8X rosigtor (approximate} botween the pushbutton
contact and the base of Q% on the serisl ipterfsce board. Whon
the base of Q2 18 gErounded, Lta output is closo to +3 voltae,

which 18 rocognized a8 the break condition.

DEBUGGING TIP

1f no keyboard is svellsblo, tho 2313 is poasibly dofoctive,

or the dats being Lnmertod tnto or rotrioved fros the TVT-11
memory !s suspoct, there is a quick eay to genorate a tost
pattern on the ecreon. Dlaconnect the wemory board and connect
the sosory address lines, Al-AS5, to tha data laputs of the
charactor gonerstor chip. This can be done by ssking the follow-

ing connectiony:

1C21-9 to 1C22-17
1C21-8 to 1c22-18
1C21-11 to 1C22-19
1C14-9 to 1C22-20
ICl4-8 to 1c22-21

‘88" Micro Journal

The display on the TV should thon %@ characters and Busbers, in
ASCI1 mequence. if {t lm not, etart checkicg signalse from the
2513 forward and backward.

SCROLLING OF DISFLAY

This wodification ls installed om ths cecory and mein hoacds. Lt wmodifien
the upper four bits of the memoTy addresting loglic so thac ths display
appeays to scroll vp each tims the termicel sctompts Co perforn a cursor
dowe opetracto. from tho Last Itne of tho screen. To implement zhils chmige,
pecfom tho folloving operations, wvhllo veferring to a TAT.It schematic

dlagcon and figuve 5:

1. Pol) LC-34, straighten pins 5 amd L1, and raplace.

2. Cut folte AS-AB on the wrwory Hoard adjecent to the pooket,

3. Connect 1Llnes A3.A8 (IN) to the sockat slda of the cut [oils
end 1lnes A5-AB {OUT} to the othsr slde ac syeletn. Thase
wires wust e very shore.

4. Connect 1C+34 pln 1! to plo 12 and to 24190 pin L4,

$. Connsee IC-JA Pin S to ERASL-EOL and CURSOR-DOWX ox tha
main doard st conveelent plated-thru eyeleks.

6, Complata viring of tha 74191 apd 748).

NOTE: I{f you have o spere 7419), 1z msy ds used Lo place of the 74191 by
wiring the approprtste corraspocdiog pios. The two unice are

fairly slollsr in function, but differest in pinout dl{agremss.

1¢ the cadputer-controiled-cutaor doard is wired for howme-up cforatlon tpoo
recoprion of a certain cherecter, tbat ocpticn should be cun thru s svitch
cocotrolilng the camputerecootecllad charscter decoding only, not the manual
(svitch.dedouncing) section, in order to selectively disable Lz when scrollisg

only {s desired,

DEDONCED
b PULSE

|

Whon power Lo first appiied to the TYT-IL, che Poeitiom of the cursor on

the screen snd the contents of the screed display viil be random, OQebounced
wwitches providing home-up and clear-sereen may then be actuated, The two
functions may be diode-or'ed together to one switch, The results of these
eperations are to leave the screen cleared with the curser positioned to
the firat 1ocation of the firet line of tha screen. When the cursor
ottempty ¢o oove dowa on the moreen, tt vill do ¢o uneil 1t reeches the
last 1lne on ths scresn, in Vitich case 1t will remaln on the 1aet line end

the screen display will seroll wp,
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DIMAMAY LOWER-CABE DATA AS UPPER-CASE

Since the memory of the TVT-11 can atore only the iow-order

s1x blts of an ASCI1 character and the 2513 character Kenerator
can display only the sasn low-order silx bits, the TVT-1t cannot
display lower-cage data properly, For example, lower-cese 'P°

ls dieplayad as » zero, lowor-case ‘A’ ia displayed as sn ex-
clamstion polut. etc.., sas mny be seen from s reviev of an ASCIL
character &et tsblec, It would be sdvantageous to display s lover-

case letter as the corresponding upper-case letter, The modification

provided in flgure 6 does exactly this. If the two moat sifgnificant

bits of an ASCl1 charecter are both at level 1, tbe next-to-the-~

mont-significant bit is changed to level O. Howover, the rubout

or delete cheracter (all bits at level 1) im left as-is, rather

than converting Lt to the underllaoe character, sioce many syatess
send rubout charscters to csuse a ttse delay on transmsission and
retransmjeslon of data, Tte modi!fication im installed on the
serial intorfesce board., Cut theo bil 6 foll jJust abovo tho socCket
to the main bonrd and sttach the blt 6 (OUT) liae thore (on the

socket side). All loput iices come fsoe the VART.

BIT T Os)
B b G

}—nn slour)

oiid | Iig. .4
1-1
24)

BACKSPACE AND JIOR[20NTAI-TAB

Keny sysicsa ume the backspaco character (CVRL-K) ss a character
correction dovice and Lho horizontnl-tab character (CTRL.-L) sm

a tsbulation device, Unfortunately, Ln many cases, ®uch as n using
the South sest Technical Products AC-30 cassette intcrface, the
computer-controlled-cursor board sust be prograusod for a dilferent
sot of characters. fn this case, 1here im no indication that tho
backspace or horisontal-tab has booo mccepted. This sodiflcation. shown
in figure 7, provides a cursor-ieft for a bakcspece and a cursor-right
for a horizontal-tab, with only three IC's and two diodew. and mejne
tains the oiher lestures of the cosputer-conirollod.cursor bonrd.
QObviousl). other solutione bTo pomsible, esuch as » distributor, but
this molutioo (s sisple and inexpensive. The inputs to the B-input
KAND gate provide decoding (or all except the lawt bit of both
backepsce and horizontal-1ab, The last bit jm then used to select
between tho two charactere, Tho two diodes pravide for tho oqu:valeni
of open-coiloctor outputs, ®ince pullup rosistors arc provided on

the computer-controlled-cursor board. Pependent upon the exact

KEYPRESSED BEEP

It im often conventent to bLe able to bear an indicstion of
charactere boing placed upon the screen. ¥hile entering data
on the keyboard, tho sound of a beop for each key dupression

can easily inc se the tsctle feel of the tersimal, Yhen loadinog

data thru the control interface fros a cemsette tnterface or modes,
the lack of beeps fros the tersinsl could signify the end of tbe
load, Thim modificetion, sh¢en (n ftgure ¥, adda n circull based on
two 355 ttmers which will provide a beep In a speaker when its
tnput line ts briefly brought to zero voltas fros +3 volts. This
input lioe may be connected to the keypressed strobe froa the
keyboard, to the koypresaed strobe on the main TVT-[I board, to
curgor-down on the main board. to any other desired level In the
terminsl, or to sase coabination thru a one-pole, sulti-throw
switch. The first stage of the circuit servee ss m One=-shot

to lengtben tho very-briof keyprossed strole. Toe socond atage
gerves ns an osclllator which is continuously reset oxcopt when
it (s brlefly released by the cne-shot, Nome of the cosponents
are critical, sand tbhe frequoncy of tbe osciliastor may be easily

changed by replacing the .1 HY ceapacitor (ro® pin 2 to ground.
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SUMMARY

The basic TVT-II may bo extonded quito Lnoxpenalvely through the
enhancesents described above, making it an eminently effective
device in its price range and extending its usefui LQife-spea. As

some hobbyists move to more expensive CRAT terminals to increase

80 the life-span of the

It anyono dovelops

components used, it may be necessary to use Schottky, rather than
®ilicon, diodes; however, try silicon diodes first, ths spoed of operation, other hobbyists wil! be able to purchase
the assemblod units at reduced prices.
enbhanced TVT-11 dovice msy be even furtber lengthoaed. Obviously.
other sodifications to the basic TVT.II clrcult are possible
=-( Dﬁ and desirable, These wouid include adding other bite to the
J4-5 momory to support upper-and-lower-case character generators,
T4~ J33-2 sultiple cursors. color displays. blinking charactere, etc, Graphic
I&-7 displaya sre probably beyond the capabliiit)y of the btaesc circutt,
—4-3 but the %outh¥oet Yechnical Producta GR-61 msy be used to add
4% T3k this capabllity for about one hundred dollars.

g .7 or has sodifications which would bo of general interest, ploase
eosd & copy to &0 for use by tbe meabera of the locasl computer
club.
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NEW PRODUCTS

leys may be reverse order of input

Keys may be rtghl or left Justifled

Handles non-ASCT) collating sequences

:Ml:ty :o Sl:rl uQn:r and iower case 4% equivalent
Technical Systeos Consultants fnc. 13 eaking the FLEX™ 415k wo levels of run-time nessages

operating ':xnw avalloble for dgencral OfM licensing. The Uses fast @odlfied quicksort on internal sort
operating system, writlen for the 6800 microfirocessor, 3 very Herge process utilizes K-w2y merge selectfon tree
versatife and catremely flrsible. (1t sirovides the vser with a
powerful set of system commands to coatrol o1l disi operstions Inclyded tn the gurchése préce of 375,00 (order part no.
directly fron the user's ternlnal. Some fJoportant festures AP§8-10) 15 & complete users manual and B Inch FLEX® disk
tnctude fully dyasmic file space allocation, sutosatic removal of containing the object code. Ho source 1Esting Is fIncluded with
defective sectors from a disx, automotic sface compression and this package. The manual mey de purchased separately for $15.00.
c1parsion on test 1iles. complete user envlronment control using Contact Technical Systems Consultents, P.O,  Box 2574, west
the TTYSE)D utslity comand, printer spooitng with gqueue Lafayetie, [ndtena 47906,

pendgerent, random and sequential filles, and batch job type

program entry.

¢ e e nm e

The Uttlsty Conngnd Sét included with FLEX™ resides on the sysiem THE MICRO WORKS DS-66 DIGISECTOR
dish. The (ndlvidua) comrynds are only loaded Intc memory when
needed. the set of comnands nmay be modi!fted Or eapinded at any

time wlithout 1he necessfty of replectng tne entire operating The Hicro Works OlgiaectorR la & random 4accsss video diyitlcor: lem remolulion
systam. These utflities performt tuch tasks as saving, loading. and 60etd are unsatched Ln Lndusiry and the Price is unbosteble anyvhoro. The
copying, renaning, deleting, appending, and listing dish files. Digisgctor ¢nd an inexpendive TV camera sre sll You'll nowd to sec tye to eva
Afl of the aecessary tools aere jrovided for complete usar vith your 6800. Elnco oporation is straightforward, YOU don't have to be e

interaction with the dis), Aoftware wizazd to utilize the DiGlaoctor’s oxtonsivé capabilities. Tho Xloro

WorXa Cl9isector bosrd Providee the follovl ewclusive fraturve:
1SC 13 currentty offering a largye viriety of support softwire
which ruas under fL[X*, rhese programs f{actude an assembler, 2 Kigh Remolutlon--e 236 X 256 picture elamont scan
teat editing system, teat ovtput foreatter, Jssemdler lenguage L] Procisaon--64 tevolm of groy ecele
dedbug package, sort/merge package, ISAM file structures, over 36 A
additional vti1lity commands, and 4 soon to be relezsed RASIC 8peod--convoraton times a4 lov as ) micTossconda por Pixsl
compiler, all ovailable for iicensing. *  Vorsstility--accopts olthor Interleced INYSC) or non-3oterlaced

(1ngustrial} vidoo input
Informatton on the non-.exclusive 1llcense Is avallable from
Technlcal Systems Consultants., ‘tnc., Box 2574, west lefayette, . Covpactnoss--utllizes 1 /0 slot LN your SWTPC 6800 or
Indtand 47906, ([317) 423-%465 equivalent
ol Xeoncwry-~a professianal tool Priced for the hobbylst

Opozration is 91fples the comwtor mende tho Diluisector two B bit addrseses

Tecrnical Systems Consuitants, Inc. 43 pleesed to announce (x end Y soordinatend. and 1he DiJLsoctor raturns the digltized hrightness
the oveilability of the TSC 6800 Oebug Packege. 1t 13 4n of tho imode at the dpecifiod locatian. for Bet-up and eonltoring purposes
extrenely powerful and complete essambler tenguage program tho Digimector also Pcodocas eb output, campriced of the camers’s video aignatl
debuqging tool which 13 capable of simulating el functions of plus a supor inposed ntensltled cureor, showing exactly vhore the Bi¢iseotor
the 6800 microproceesor. Including $nterrupts and 1/0 cperations. e lookirg.
it (s &n fideal substitule for herdware logic anslyzers or CPU
emulators 4t only a fraction of the cost. The moftware sugPlled will dlgltize ono pizel evary othor horizontal ecan line,

£i11109 16X of sewory with @& 6 blt Yroy scels valuo por byta in a littla less

Auy number of breskpoints may be wuser deffned. £ach then four seconds. This Provides s epdtisl veeolution of 120 by 120 alemants,
breskpoint may (nvoxe ény one or combfnatfon of eight different optisus for computer portrlature and mlow #can TV. The softwars drives
ections. Thesa 4actfons may be dependent on a wuser definad Wellbe Desl¢n Group Model 160 yraghice ilna printar, end s Cully commented
condition such as regfster As$FF or memory tocetion $1855°0. The to sess Interfeclng to other printere.
acttons sy aisa‘ be delayed or limited ?y a 'p‘cn count.

Kistogram bresapolnts mdy be set to enadle profiling of the Avplications include pcecision security systoms, moving tarqot Indicetors,
executed program. Bredkpoints may be set in RAM or ROMI camputer poctriatura. fast to slow nnx crmv-u!w for haa fadlo operators,
and eslvation for & Oroid Ln d1re need of A wall dockst. With clover soft-

Complets simuletion control allows trece mode to be enabled at waza. the Dlyispctor cen road papar tapa, panchad cards, BtzhpP oharts, bar
anytime. During trace, registers ond opcode mnemonics are codoo, And munical scores.
displeyed after each instructlon 45 executed, Single or multiple
instructfon stepping s fPermitted as well as simuletion speed The Digissctor. Like all Nicro Werks producte, comes fully assambted. cested
control, The trece back frature allows tfie past 256 ezecuted and burned I1n. Give your computer the Qift of slghtt
instructions to be viewed. Program execution asy be halted at
anytime by operator coamgnd. Price: DS.58 $169.9%

05-50R (Rsgulated +12) $179.9%
Memory protectfon end trops dre d4nother key feature, Any
tection{s) of ®emory may be write, esecute, memory, or Simutate
protected. fxecution traps allow program exit on geaeral
conditfons such as interrupt Snstruction, transfer instruction,
subroutine nest count, and Instructior count timeout. £D MARTIN APPOINTED DIRECTCR OF MARKETING

Generel features fnclude 4 line at o time asscadler. AT SHOKE:STIGNAL IBBONCCASTING

disessembler, gnemory fInterrogation commands, he» cdalculator,

®echine states counter, stock protectfon, register modifier, and

ods “n"?‘. In '”i heres are Gvar 80 carmands Nll}lnble. The HOLLYROOD, CA ,.. Ric Hamwond, preaident of Smoke 5ignel Broadcsating.

menud) Includes detafled operating iInstructiont as we as the '

complete commented source 145L1ng. Requires 9% ¢f $3C00. wanyfacturers of coOSputer peripherala for M6800 microprocessor-hased
516830 Manual and source 1isting $35,00 computers, announced the appointment of Ed Martin as Director of
SL6B.I0C  with KCS Cassette $41.95 Marketing
SL6B-JOG  with nlnl FLEX"® diskelte $43.00 3
SLER-0F  with @° FLEX" diskette $55.00 ¥artin will be responeible for all marketing, ealee and aupport
A1l inquiries should be made to Technlcal Systems Consultants, activitiea for the complete Smoke Signal product 1ine.  In addition,

tnc.. Box 2574, West Lefayette, Tndians 47906.
he will be {natrumontal in the develop®ent of nevw producta. new

5800 SOAT/MERGEAPACRAGE marketa end the eatabliahmant of an international netvork of retesil

ISC has announced ¢ full-disk lnrtfnr?t Packase for the 6600 Ssdlege.
microprocessor. The package was reportedly designed for high
speed and convenient operator Interface. Written f{n 6600 He bringe to hia nevly created post en sxtensive background in

essembly lenguage, it (s directly compatidble with the standerd §
inch FLEX® disk operating system a3 foynd on SWTPC's OMAF-1
e e L TEy ot e tn'dey of whros woyss gy 1 MACFO Peripherale Inc. and sarved in e eimiler capacicy et Data

part of the command line, thru use of e “peramater editor' or by Meas
Specitying on e:ls(lng' Garaeder 111t he pockage 15 4 full urement Corporation. Sia technicsl background includea the

aales and merxeting. Moat recently he waa National Sales Menager

disk sort/merge meantng thet files too large to ffit in mesory .
will ba broken into multiple, temporary work files which are Monasar of Application Englnearing at Cal Ccomy and Engineering Program
fndividudlly sorted and then merged into one. At the end of the
aerge 1cu-o:eu. alt uvlnpor:ry wnri‘ﬂles are u.mn‘. it is ol:n LLLE AL QBT LI LT DI FT S
possible to merge previously sorted files. The final output file
may be routed to disk, CRT tersfnal, ow printer. Features of the Aimed et the hobby and pereonal computing merket. Martin explained,
TSC Sort Pectsge Include: “Bmoke 5ignal Broadcasting's line of $-inch and Sh-inch floppy disk
* Any size, fized or varledble length input records am
: Fired o;1vnr:ebh lengeh ”'“I“ l ayatama, 16K Static Ram boards, BX EPROMa doard and extenaive softwere
User definable record 4nd field terminators 14b, 6800- .
* Accepts multiple fnput f1les re<y ie the mmart slternative for the M6B00-based microccomputer user
® User-deffnadle drives for input, output and work files For additional informetlon, contect ZJ Marti:: et Shoke Signal
* Up to 20 Input or output keys
: Tota! sort key length of up to 250 characters Heosdcaeting, 6J04 Yucce Street, Sollywood, CA 90028 (213} 462-56S2.

Each key may be specifled as ascending or descending
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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 silicon 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 DL1 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 U5A" and
U12B are set while U12A and U13A are reset. This is the idle

state.

An access is initiated on the rising edge of 02 (rising edge of
Py) if VMA is true. This is accomplished by USA which starts a
pulse down the delay line via UBA, U8B and U9A-B. Note also that
the address present on the address bus is latched on wz as is
R/W. This insures that these signals will not change midway
through a cycle.

0 RAS3

access has begun depending on which bank of 8 RAMs are selected

One of the four signals RAS is fired shortly after the
by A]4 and A]S‘ 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 ) 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 Dout 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 tdp of the delay line a positive
going edge is injected into the delay line by U7G, USA, U8B, and
USA and B. When this edge reaches the 80 ns tap CAS is terminated
via U11C and U12A. Similarly RAS is killed by U11C, and USD.

This same edge generates the LATCH signal which latches the read
data into U17 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. 0On a write
cycle R/H will be low at Qz thus causing U5B 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 U12B 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 Ry 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 47q.
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Random Access Sequential Access

Bipolar memory (82S116) Magnetic tape, discs, drums

MOS memory (2102, 4116, 2708) CCD's

Magnetic core Bubble memory

Figure 1

Examples of access types

Volatile Non Volatile
read-write MOS memory (2102, 4116) Bipolar ROM (82S115)
read-write bipolar memory (825116) MOS ROM (2708)

CCD's Magnetic tape, discs, drums
Magnetic bubbles

Magnetic core
Figure 2

Examples of Volatility classes
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Static Dynami ¢

Some MOS memory (2102, 2114) Some MOS memories (4027, 4116)
Most bipolar memory (825116, 2147) CCD's
Magnetic tape, disc, drums
Figure 3
Some Examples of Static and Dynamic Memories

lon-destructive Readout Destructive Readout
Static MOS Memories Magnetic core
Bipolar memories Dynamic MOS memories

Magnetic disk, tape, drum
Figure 4
Examples of Readout Classifications
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Typical Static Semiconductor Memory Cell
Utilizing 6 Transistors
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Figure 9a
Pinout of the MK 4116 16K X1 Dynamic RAM
MK 41162 [ MK 41163
PARAMETER SYMBOL | MIN | MAX | MIN|MAX | unITS
Random read or write cycle lime tRC 315 3'._'5 ns
Read.write cycle time tRWC 315 375 ns
Page mode cycle ume tpC 170 225 ns
Access time fiom RAS IRAC 150 200 ns
Access time from CAS 1CAC oo s | s i
Output butler wrn.off delyy 10FF 0 40 0 50 _Inse
Transiuion time [rise and fall) 1T 3 kL3 | 3 ; 50— ns
AAS precharge lime IRP 100 120 ns
RAS pulse willi 1RAS 150 |10.000 200 [10.000 ns
RAS hold time tRSH 100 135 ny
CAS hold 1ime ICSH 150 200
CAS3 pulse width \CAS 100 10.000 135 [10.000 ns
RAS 10 CAS delay time ‘RCO | "20 50 > 25 | 65 n i1
CAS to RAS precharge time ICRP 20 ~-20 ns
Row At!dr:s; set-up time LASR i 6 0 ne
Row Acidress hold time IRAH ?6 25 ns
Column Address sei-uh time 1ASC -10 -10 ns
Column Address hold time tCAH a5 55 ns
Column  dJthess hald time u.:turunc d 10 AAS IA;__. 9‘5_ _126 n;
Read command set-up time 13."_‘_:5 i i 0 ---6----—— ns
Read command hold ume i _Iu-(“.;i—-_ -0_- i 0 il i ns‘-&—.
Write command hold time WCH a5 55 ns
White comand ho d time refurenced 1o RAS WCR 95 120 ns
Write command pulse width wWe a5 85 ns
Wiite command to RAS lead time TRWL G0 80 ny
Write command to CAS lead time 1cwL 60 80 ns
Data-in set-up time DS 0 0 ns
Datain hold time 1DH ‘_45 65 L _m
Data-n hold ume referenced 10 RAS 1DHR ‘95 120 ns
&KS precharge time (o1 page-mode cycle only} 1cP 60 80 o0
Refresh peciod IREF 2 2 ms
WRTTE commuand set-up time Tl . l\‘\_;z,;_‘ _-‘_2-0 20 "
CAS 10 WRTTE delay 1cWD 70 95 ns
AAS 10 WRITE delay 1RWD 120 160 ns
Figure 9b

AC Characteristics of the 4116




READ-WRITE/READ—MODIFY—WRITE CYCLE
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The 4116 Read/Write -- Read/Modi fy/iirite Cycle Timing

“RAS-ONLY" REFRESH CYCLE
NOTE: CAS = Vyyc, WRITE = Oan't Care
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Figure 94

The 4116 RAS only Refresh Cycle
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The SS 1 Microcomputer Software Guide

Thousands of programs available on disk. cassette, paper tape; in books, listings,
and magazines, compiete with source addresses. |f you have access 10 a microcomput-
er the S S | Guide s 3 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.

$ 14.95 postpaid U.S.

ail

4327 East Grove Street / 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. B#X 74l
NEWARK. OHIO 4305

AVAILABLE SOON
NEW SS-50 BUS MEMORYS

DSD 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- 16K STATIC RAM MEMORY CARD
sed for the 2716 EPROMS. $S-50 BUS
DSD RP-16K DSD 2114-16K ........oiiiiiiiiaeiiinnnnn, $27.00
e Full static 16K RAM memory designed to use the 2114
8K RAM with 8K EPROM on the same card. The 2114 or T.|. TMS 4045 1024x4 RAM. The card is setup with 2
and the 2716 5V only are the memory elements used. independent addressed 8K blocks. Each block can be
Each 8K block independent addressed to any 8K block of addressed to any 8K block of memory. Power require-

memory. On board jumper opt. to use the INTEL pin- ments 7-8V unreg. @ 3.5A. Card size 9"x5%". Bare
compatible 3625 1024 X 4 PROM in place of the 2114, board with data and edge connectors only.
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STATIC RAM BOARDS Z-80/Z-80A/B8080 CPU BOARD
@ On board 2708 & 2708 Soct (4

o
$-100 32K o
AGSEMBLEL M I'“‘
N 30 ¥

. 009

L} 1 4655

Barw B N 3
WMC 10K t

SEMEBLE K

W g

Hi PLOT LOW COST
g1o®

DIGITAL PLOTTER
w R5232 NEW

$999.00

SPECIAL KEYBOARD BUY
WHILE THEY LAST
lare Ponder 63 Kay A

P

--|;1$|

..i on.p auy 4 kits only §50.9
1% Ra

iMS STATIC RAM BOAROS

& Memory Mapping & Low Powe

EXPANDORAM MEMORY KITS

& Bank # Uses 4118 or 4118

& Wiile Protect £ 16V
# Phantor
Expando 32 Kit{4115

Br $180 9

FLOPPY DISK DRIVES
:: p‘nl:l m-l

Single Densit

TRS 80 TO §-100
PET TO $-100 ADAPTER

Aliows Pet Tu_.“'uz&u.'.- 1o b interfaced 1o
popular §-100 Bua

Pars n... & Pe
Siemana FDD 108

Pel to S-100 K 3189098
Assombled 526006
ANADEX PRINTER ,mm

THS 8010 S-100HUM 8100KI
DP-BOOD compact mbled
Sprochket leed, BO ¢
bi-chractional. New

olumns,

PRY/TRS 80 $140.08 Hn

uuloou ) Ianum.l DISKETTES

P.0.BOX 17329 Irvine, California 92713

New Phone (714) 558-8813

THE FIRST TO OFFER PRIME PRUDUCTS TO THE HOBBYIST
AT FAIR PRICESNOW LOWERS PRICES EVEN FURTHER?

1. Proven Quality Factary (ested Products only, no re-tests

or (allouts. Guaraniesd money back. Wae stand behind our products

2. s3me Day S'\ipﬂ\eﬂt All prepoid orders with cashiers

¢heck, monay ordes or charge card will be shipped same day 3 received,
SUPPORT DEVICES MICROPROCHERSOAS ETATIC A4 M HEADOUARTERS

™ [
SaLE et e
ars
o
SOCKETS
WAVEFORM GENERATORS

CONNECTORS

} CHARGE COUPLED DEVICES

$10.95 each |..¢_u.w|'

CRYSTALS

Meiraprannsane Tomahasrs 1Y Game

RAMS DYR. CTS DIPSWITCHES

LIVERMORE BASIC

KEYDOARD ENCODERS DISPLAYS/OPTO

CHARACTER GEM

UARTS/USATS

DISCOUNT conmnl
BAUD RATE Q8N o CORNER Orsemnt Co
- - .
™ enies e
il Y V) -
oy e o o e - o
A/D CONVERTERS P
e - = " v -
foix e
Ratail Store Open Mon, — Sat

Located at 1310 “B" E. Edinger

TWX: 910595-1565 Santa Ana, CA 92705
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COMPUTERWARE . . .

PRODUCT DESCRIPTION PRICE
RANOOM ACCESS DISK FILE BASIC 89. 95
w/EDIT, line inputl. & more new features
SUPER DISK FILE HAMIRLING BASIC FLEX OALY 49. 935
w/EDIT, line inpul. & more new fealures
SUPER CASSEYTE FILE HAMILING BASIC cassetle 29. 9%
PRON RESIDENT CASSEYTE FILE BASIC casselte 100. 00
(SUPER features) 2716 230
PILOT - OUR VERY OMN FOR THE 8800 (SSB or FLEX) 24 99
twith COWENTED SOURCE LISTING) 37.93
(also wlth SOURCE COOE ON DISX) 49. 93
DISK CHECK FILE MAINT. SYSTEM (SSB or FLEX) 49. 935
® (Completle checking system)
DISK NAME AND AODRESS SYSTEM (SSB or FLEX) 49 93
e (Selec¢tive printing - labels)
(Sorting - Merging - Good manual)
DISK HOr€ INVENTURY SYSTEM SS8 oMLY 49 935
® (Random access files - online inNquiry)
{6 Reporls eilher hardcopy or display)
AFERICANA PLUS ‘14 MEWTECH Songs) cassette 15. 935
{Dixie,Noel,Eyes of Texas, & more)(SSB or FLEX) 19. 95
CSS FOUR PART #1 (3 MEWTECH Songs) casselle 24 95
(O-Holy Night.Moonlight Sonata. (SSB or FLEX) 24 99
Rhapsody in Blue, & more)
BASIC PGS w1 (Bluff.Chase. Aninal) casselte 19. 935
(Mamurabdi,Biorythm. Horse race) (SSB or FLEX) 19. 95
® (Hastermlnd. State Caps.Skydiver)
BASIC PGS #2 (Decision, Black Jack) casselle 19. 95
(Math Lesson.lLunar.Keno) (SSB or FLEX) 19 95
® (Stockmarkel,Furs,Crash, Numpus)
BASIC PGIS 83 (Doall.Maze. Roadrace) casselle 19. 95
(Deptlh charge.Lifelime. Baseball) (SS® or FLEX) 19. 9%
® (Interest & Income prop calc)
WHIZ (TH) - High Speed Binary casselle 1598
Casselle Punch and Load Systen
OOUDFRG - EXTENDED SMAATBUC MONITOR casselle 19. 95
e (wilh SMARTBUG in EFROA) 2716 69 93

® indicates thatl source listing is included

ssssse Casselle formal: AC-30 -— 8" disk add ¢2 00

#sssss ALL SSD Soflware is available on 8" diskelles

CONPUTERMNMARE SOFTWARE SERVICES

B30 First Street Encinitas. California 92024

PRODUCT DESCRIPTION PRICE
LEARN ASSEY®R FR - PART | cassetle 19. 95
(S Lessons - Requires 1&X) (SSB or FLEX)} 19. 95
LEARN BASIC PACKAGE t1 II & 1I1) casselle 39. 98
(A1l 12 lessons -~ need 1&K) (SSB or FLEX) 39.93
REMBAS - RENUWMBER BASIC Programs casselle
Same fealtures as below w/source list 24 95
RENBAS - REMUWBER BASIC Prograas (SSB or FLEX}
Selective starting number w/source list 24 95
and increment value w/sovurce disk 34 95
XREF ~ Assembly Program Label (SSB or FLEX)
Cross-Reference - Completle w/source list 24. 95
Coamented Source Listing w/source disk 34. 9%
SUBNIT - DOS Batch Processor BFD-68 oY
Macro capabilitlies w/source list 24. 95
Dos Error Recovery w/source disk 34 93
BFD-68 DISK TRANSIENTS @1 BFD-68 OnY
Includes Listp, Initl. Mem w/source list 24. 95
Lodhex. Savlod. Printlp w/sourte disk 34 93
Cordmp. Disasa, Convrl. £pend
BFD-68 DISK TRANSIENTS 62 6FD—49 oY
Includes Print, Dur, Pip w/source lisl 24 935
Cksm, Search, Fill., Filecom w/source disk 34. 95
Delete ~ Wild Card Oplions!
8F0-68 DISK TRANSIENTS €3 BFD-68 ONLY
Includes: Fdump, Sdump. Map. w/source list 24 93
Scoul, Memdump. Compara. w/source disk 34 95
H4rdcopy for olher transients
FLEY UTILITY COMARNDS ol FLEX oMLY 19. 95
Includes Examine. Findhex). 2,3 w/source disk 24 95
Dir, Kill. Files. Frags. Repeal
SOKE SIGNAL BRUAIKASTING
STARTBUG documentation 19 30
If Jocumentation purchased (2708) 39 93
(2716) Sv 49 93
EDITOR or ASSEYER.ER SE-) OR SA-1 cassetles/disk 29 00
EDITOR and ASSEMRLER SE-1 & SA-1 casselles/disk S5 00
TEXT PROCESSIR disk 39. 95
SS8 BASIC AND RANDOM 00S disk 3% 95
TRACE - DISASSEABLER T0-1 disk 23. 90
casselle 19. 95
SOURCE GENERATOR SG-1 disk 9. 90
casselle 24 95

TTTTaEAVMEAdILNdINDOD




INNOVATIVE PRODUCTS
DESIGNED WITH THE

M o

The fotks 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 teli us that they heard about it in
Micro 68. The full system includes one of our very popuiar 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 famitiar with the Micro Works Logo, we would like to introduce ourselves. We
started out as 6800 users, and after spending more and more time looking for 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 rea!l Utility built right
into it, along with our famous Quality. We buy only prime parts, direct from the best sources, and the P C 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 in and fully tested before shipment. As aresult, 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-50/30 BUS s ENUINE 6800 SOFTWARE

PSB-08 8k of economical 2708 EPROM. 1k of high speed RAM. 27081s a pair of MP-LA's, and

and the capability lo move the IO addresses to the top of joucdmpola liin B0

" 'or ]usl spee ine Prln er on your

memory, a system, (We'li sell you the
printer, 100.}

Handy {itile 2708 Prom Burner, takes up only 1 I/O slol, BIO.PIC The Computer Portrail and

compiete with Textool Socket. Biorhythm software package!

3k ol EPROM, no source. Re-

Our famous Digisector, hobby computing’s most power- quires a 0S-68, 16k of ram,

tul and popular random access video digltizer, as original- guic. 8 Walibu, FHREE Yant

ly designed for the SS-30 bus. Again, a single card unil. Ivsmaltuaingss ey 7580
The same program that's

source listed in the B8-08
The Universal IO board. A Prolo board for the ¥O bus, Manual, burned into a 2708

with a pre-wired interface chip, and room for more than 30 Includes Block Move. Erase
1.C.’s. $24.95 test, Burn, Verily, etc. Runs
with al the bugs we know

The only extender cards we've seen Ihat have a ground aboLl:

plane on the front to reduce noise during debugging. $29.95/$22.95 Brand New! An Emulator for
Ihe Moforola 6809. Allows

it? i i you lo test and debug 09
Our first kit! A retro fit lor later SSB Disk Controiler 2 wamt Bhiove worDet e

boards that allows any combination of 8" and 5™ drives. $39.95 chip. 3k, on disk. Specify
Smoke Signal or Ftex $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 in mind. Right now, we're working on a nifty
graphics board; an 8k hunk of memory that displays either 256X256 by one dot, (great for games and graphs!) or
128X128 by 16 grey levels (Digisector compatable). We're aiso working on some interesting IO 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'lt let you know. Right here, in Micro 68.

P.0. BOX 1110 DEL MAR, CA 92014 @
(714) 756-2687
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WelneRnoijustsblowing¥smolke

SMOKE SIGNAL BROADCASTING
PRESENTS IT’S NEW...

8-INCH FLOPPY DISK SYSTEM

® SS-50 Bus Compatible ® Expandable to 1 Megabyte ® S00K 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 LFD-68 tloppy 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 LF0-68-1, a
one drive system and the LF0-68-2, a two drive system.

LFD-68-1 $1395.00 LFD-68-2 $1895.00

e = . -~
»7 Ask about our N
,” new DFD-68-2 with N
J  two 8-inch double sided N
! floppy disk drives with 512K
| bytes of storage per drive and
\ capability of adding additional
L drives 1o provide over 2 mega- ,
’ bytes of online storage o

——

/ - - . P
%)

MOKE SIGNAL @Bnonncasme“

31336 Via Colinas, Westlake Viltage, CA 91361
(2131889.9340

require at least 500K of
i the LFD 68 1
#m utes stan I:

\

fem and the H:Iéi’

LFD-68-1
$1395.00

& two drive yystem

LFD-68-2

OJsend information on your LF D68 Systems
{JSend name of nearest dealer

Name

Address — _—
Company —— = —

City ———— S




TIME VALUE
PLEASE DO NOT DELAY

5-1/4" Minidisk — Soft or Hard Sector _

Verbatim

MD 52504 $3.09 ea.
minidisk Lots of
Digk. ble 10-1 Box

» HOIManon larrmunais

MiNidisk .
P

m< >0
A N —CO

Verbatim

@ SOUTH EAST MEDIA SUPPLY

6131 Airways Bivd. 615-892-1328
Chattanooga. TN 37421






