CoCo~123

A publication of the Glenside Color Computer Club
Volume 41 Number 2

In this issue:
1 Exploring Mega Mini MPI Sound
1 Opemting System Nine
1 CoCoFEST! updates
1 CoCo News from around the worlc
1 And more!




Products, Services, and Content

NltrOS 9

> Edition

http://Icurtisboyle.com/nitros9/nitros9.html

CCCCMAN.BIZ

maker of theswitch-a-roo

http://cocoman.biz

http://store.go4retro.com/

The

coCD?Cr‘eW

deCBSt

A )
RTYiEY VB anchac VNS e
L O S

http://cococrew.org/

The

oo Shouw

TRS-80
[

COLOR
COVIPUTER

PODCAST

https://anchor.fm/thecocoshow

Volume41, Number2

-

~Cloud-9

http://cloud9tech.com/

COCOVGA

http://cocovga.com/

The Zippster Zone

https://thezippsterzone.com/

http://cocotalk.live/

WynBee Systems

TRS-80
[

RETRO
COVIPUTER

SOLUTIONS

http://www.tindie.com/stores/fiscap0768/

Summer2021


http://lcurtisboyle.com/nitros9/nitros9.html
http://cloud9tech.com/
http://cocoman.biz/
http://cocovga.com/
http://store.go4retro.com/
https://thezippsterzone.com/
http://cococrew.org/
http://cocotalk.live/
https://anchor.fm/thecocoshow
http://www.tindie.com/stores/fiscap0768/

4

.

7

R

S 3
G A
4

Glenside Color Computer Club, Inc. Chicago, lllinoi
Volume 4, Number2 Summer 202:

Memory Map

22

PRODUCTS, SERVICES, AND CONTENT
G.C.C.C. MEETINGS

G.C.C.C. OFFICERS

COCO~123 INFORMATION

COCO~123 CONTRIBUTORS

TREA$SURY NOTE$

GCCC MEETINGS

THE COCO~123 DREAM TEAM

Cwha ¢19 95L¢hwQ{ /[
Cwha ¢19 tw9{L59b¢Q{
SECRETARY'S SCROLL

2021 WEBMASTER UPDATE

WHERE IT ALL BEGAN

VICE PRESIDENT CHANGES
EXPLORING MEGA MINI MPI SOUND 8
COCOFEST! UPDATE 22
OPERATING SYSTEM NINE 23
COCO NEWS! 25
CALENDAR OF EVENTS 59
COCO COMMUNITY CORNER 60
(CLOSED PARENTHESES) 60

L

= =5
o —
© =
T O

t
t

NNOoOOUDMDMDDADDWWN

G.C.C.QMeetings

GCCC meetings are th€ Bhursday of each month and are being held virtually via Blue Jeans until further notice. Upcoming
meetings: July 1%, August 19, and September 162021

G.C.C.C. OFFICERS

If you have questions about the associatioontact one of the officers for the answers.

POSITION NAME EMAIL PRIMARY FUNCTIO|
President Jim Brain president@glensideccc.com The buck stops here.

VicePresiden John Mark Moble vice-president@glensideccc.cc Meeting planning, etc

Treasurer Brian Goers treasurer@glensideccc.com Dues angurchasing

Secretary Rich Bair secretary@glensideccc.com Records and Reportit

Jim Brain John Mark Moble Brian Goers Rich Bair
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CoCo0~123 Information

GCCC MEETINGS

CoCo~123 is the newsletter of the Glenside Color Computer The Glenside Color Computer Club meets the ffinarsday

Club. Your annual contribution of $15.00 helps to keep our

club going. Send your chemkonline paymento:
Brian Goers, Glenside Treasurer

PayPal t®rian7eg@gmail.com
Emailtreasurer@glensideccc.com

Our treasury provides newsletters and good times with fellow
CoCo uses at our Annual "Last" Chicago CoCoFEST! and our

Annual Glenside Picnic.Should you attend the Annual

CoCoFEST! your annual contribution will be covered for that

year.
CoCo~123 Contributors
Special thanks to our contributors this issue: R. Allen Murphy
andRick Uand,
TREASURY NOTE$

March
Beginning Balance $ 14,088.91
Income $71.62
Expenses $ (5.00)
Ending Balance $ 14,155.53

April
Beginning Balance $ 14,155.53
Income $7.58
Expenses $ (370.90)
Ending Balance $13,792.21

May
Beginning Balance $13,792.21
Income $ 144.05
Expenses $(283.24)
Ending Balance $ 13,653.02

Brian Goers, Trea$urer
Glenside Color Computer Club

Volume41, Number2

of each month and are currently being held virtually througl
the BlueJeans video conference service.

https://bluejeans.com/889394355
Visit our website at:
http://glensideccc.com

The CoCo0~123 Dream Team
This publication is a joint effort of R. Allen MuephTim
Lindner, Paul Thayer, L. Curtis Boyle, and Salvador Gar
Arranged and edited by Steve Strowbridge.

CNRBEY (GKS 9RAG2NIR3
'\

The dog days of summer are here, and so is the latest iSSue
CoCo~123a joint effort of our newsletter dream team, |

O2yilAydzS G2 0S AYLNBaaSR ¢
especially given the budget! The CoCo comtywointinues

to be active and thriving, lots of projects taking place in bot
hardware and software, and even a new series 0
programming in Assembly Language is starting on CoCoTA
{2 GKSNBQa t20a G2 {1SSLI dz

L QR f velaSupdr 8pecilithanks to Allen Murphey fo
tirelessly distilling all of the news content these past 3
months, gathering screen shots, putting them in a documen
etc., and Tim Linder for helping to massage and proof tt
document. The source of the neswcomes from Curtis Boyle
as he procures news from around the world for CoCoTAL
But we need to make this information more print friendly for
the newsletter which can be quite time consuming.

LiQa f 22 1iyparsonCoCoEREST!fthis yedr, vithic
| for one am super excited about, so | hope to see as mar
people as possible this Novembey G A f (G KSy > &
more newsletters to work on, so | better get back on task wit
GKIFGo {SS @Qlft Ay GKS CI

Steve Strowbridge,
Editor

Help us maik CoCo~123 better each issue, send u
submissions. Email you suggestions and contributions
newsletter@glensideccc.com
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2KAfS a2YS NS FNRY SailotAakKSR / 2/ 2 SylGKdzaAladaz | yd
those folks, welcome and thanks for spending some time with the CoCo or Dragon-On IC 6 SQNB y 2 (i

1y26 GKSNBQa 2048 2F O2YLISGAlGA2y FT2NJ @2dzNJ GAYS |

[@=-N
w»
<

R L |
S
K

Though no CoCoFEST®@Sy i Aa S@SNI mnm: 3IAdzr NI yiSS
the first time in over 2 years. Since the CoCo missed out on a gife@tMNI K R I &
the platformonreak A y3 GKS o6A3 ané¢ ané Ay atets
a good day. Send me flavor suggestions.

O

f
A

L (y2¢ GKSNBQa aidAatt Fftyvyzad p Y2yidKa oS s dyr 22 di KR Al
AY @2dz2NJ YAYRI (GKS GAYS gAft RAAFLIISIFNI 6STF2NB &2dz | y»y .
Podraza continues to solicit for speaker and presentations for the upcoming event.cehsider reserving a table for your project
STTF2NI FYyRk2NJ I aLISIF1Ay3 GAYS G2 aKFINB &2dzNJ / 2/ 2 rudgdz3
82dz 02 FTAYAAK dzLJ €2dzNJ LIN22S OG0 Z2NALRBASTARGXEzD® EANI ki &S
all help each other stay focused as the beautiful weather and outdoor activities compete for our attention.

| mentioned this at the conclusion of the June general meeting, but | simply gaintit experience CoCoFEST! with all of you
our new location, the Holiday Inn at Elk Grove Village. As an attendee of-platiagltm classic computer festival in the Fall, the
+AYGF3S /2YLWziSNI CSaluAgdlf aAiRméand enjoyin@tiisSvenud diidad thie &eark VEE Mide
dzi Af AT SR GKS TFILOAtAGE 6GKSeQ@S NBOSyGfe 2dziaNBgy (HSa ¢
special place for me (many classic computer events in addition td-ESCT! have been held there over the yearith its revolving
R22NE o0FaSYSyd t20F0A2y> &ALISSRe 00GK2dzaAK &a2YSUGAYSa dggoNB
forget the Fairfield Inn sharing thaning lot, with its foyer where everyone congregates for social discussions after the fest ¢
Oft2al8S T2NJ GKS yAIKAIT t2NIAft2Qaz 2dzald I 0O02dzZ) S Y Arindked9
playing aeatifegay S 2F AGCNRBIISNE | ONRP&a Db2NIK ! gSydzS (G2 NBFOK
conference room space, direct attachment to the hotel, arp@mise restaurantnainTf 22 NJ € 20l G A2y & A
loading directhh y 12 G KS @Sy dzSs FyR 6Y2al AYLRNIFIyGfte F2N az2yvys
¢F-02 .Sttt YR aO52ylftRQad / KIFIy3aS Aad KFNRIZI L 1Y 2 ¢ Edbk deiv
locaion.

| want to take this opportunity to thank Terry Steege for his assistance as ou 3020+ A OS t NEBAARSYy G ® hy
Fdzi dzNB=Z | yR ¢SNNRBQa LISNBR2YFf aAaddz GAzy KI & oS Gigsvdsorheone A

gK2 OFy Llzi I 6A0 Y2NB F20dza 2y (GKS Of dzo Qa ST ¥ 2 NI Jarwald.y F
W2Ky al Nl Qa ¢Stf Oljdzr AYGSR gAGK (KS Of dzo I nkKvicéplesidant if itef 7
LI A4 YR LQY (KFIy(1¥dAg KS Aa +toftS G2 Faarado

Jim Brain
Glenside President 202021
president@glensideccc.com
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Secretary's Scroll 2021 Webmaster Update
Q..

=

The good news:There will be a 2021 CoCoFEST! Save the
weekend of November 6 & 7, with Friday night setup for
vendors on the 5th. Your officers are working hard to make
this the best FEST! ever.

Hello everyone to another quarterigwsletter. The sun is out
and the temps are rising, so I've been making sure to run tt
AC so | can bring you all some more website updates!

A oo A ) g g _Recerllft‘lél we've gdded more up to date detgils to ou
{ SOSNIF T YSYOSNBR 6Kz 02dzd RY QlochpESH d0¥1Daghsyso belslV@ th chedtk tilalRitd e

CoCoFEST! also th& by AY T2 N AL & WMz dr hasSai¥ciaRitthed CoCOFEST! registration so be s
BlueJeans on the evening of April 24th, and a good time was g check that out.

had by all.

_ o For everyone as impatient as | am, we have also addec
Glenside has now made our application to the IRS to be an yuntdown timer so you can know down to the second ho

approved 501c(3) nehINB FA G 2 NAF YAT I (A 21 @it will e Bn €océrEST SPBd 2 dza
matter. Assuming we are apmexd, we will need to keep
more careful and detailed records, and there are annual \ye nope to see you all there November! Be sure to keep

reporting requirements, both to the IRS and to lllinois. Even  checking back on the website as we continually keep it up
the application fee to the IRS was a +tiovial $275. But the date.

club was incorporated in 1995 in Illinois aw&for-profit, so
this is a move to normalize our status between the two levels

of government. _
< Eric Canales
a» e
A change has occurred in the way the minutes of our monthly ' EECC WEmEEIEy

webmaster@glensideccc.com

meetings are distributed, starting with the month of March. e
In the past | maintained an email ligtthose | thought would R
like to receive the reports (subject to feedback), but this
responsibility has now been transferred to our Director of
Digital Media, Eric Canales.

)

hdzNJ 321t A& G2 KFr@S | aSidadAay3a Ay SFEOK YSYOSND& LINPTFAC
TandyList which spdieis whether that member wishes to

receive (digitally) copies of the monthly meeting minutes (or

a link to them). Eric will then use those settings to do a

mailing. So as soon as these details are implemented by

Randy Weaver, you will be able to opt inapt out by

updating your TandyList profile.

Happy CoCoing!

R s S
: § Rich Bair, Secretary
'~ =@ Glenside Color Computer Clu

’> :Aﬂ mgdocl@sbcglobal.net
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Where it all began

o}

N

Glenside Public Library District in in Glendale Heights, lllinois. Photo Courtesy of Annette Swoger.

z

®/ @ 0¢CKFGQa 0SF2NB /hzxL50% LIS2LXS d&aSR G2 R2 (KA& @K
Computer Club members would meet, in person at the public library.
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Exploring MEGA Mini MPI Sound
By R. Allen Murphey for Glenside Color Computer Club (GCCC)

19671971 Origins of Frequency Modulation (FM) Synthesis

The basis of the sound generation circuitry of the MEGAmini
Multi-Pak Interface (MMMPI) draws from analog radio
broadcasting dating back to 1914 and research into spatial
audio acoustics in the late 1960s.

In 1967, John Chowning, a researcher at thef@taArtificial
Intelligence Lab discovered a novel combination of the the
mathematics of Frequency Modulation and his passion for
music.

In 1972, he composeturenagan anagram of Natures) as a
demonstration of his ideas on FM Synthesis and sound
spatidization.

In 1973 he published the fundamental paper on how to create
these new sounds using FM synthedibe Synthesis of
Complex Audio Spectra by Means of Freqguency Modulation

_Turenas_: The Realization of a Dream
https://ccrma.stanford.edu/~cc/deck.js/surroundSnd2018/p
df/turenas the realization of a dream.pdf

John Chowning performs Turenas:
https://www.youtube.com/watch?v=kSbTOB5ft5c

John M. Chowning,

"The Synthesis of Complex Audio Spectra by Means of

Frequency Modulation,Journal of the Audio Engineering
Society Vol. 21, # 7 pp 5884 (Sept. 1973)eprinted in
Computer Msic Journal, Vol. 1, # 1, pp-34 (April 1977).
https://ccrma.stanford.edu/sites/default/files/user/jc/im sy
nthesispape2.pdf

Frequency Generation = Oscillation

A signal, such as audible sound, is fundamentally a medium

changing back and forth smoothly between two values. This
is known as oscillatiosuch as an oscillating fan turning back
and forth. With sound, the medium that moves back and forth
are pressure waves in the air. In electronics, the medium that
moves back and forth are the electrons in the wire. If a wire
with an oscillating signalésnnected to a transducer (such as
an audio speaker) then the oscillating electrical signal is
converted into movement of the speaker, generating

pressure waves which match the signal, producing a sound if

the frequency is low enough to be in the rangehaoman
hearing.

Frequency is the measure of the number of times a wave
oscillates, or cycles, back and forth in a given amount of time.
Volume41, Number2 8

The measurement unit of frequency is the Hertz (Hz), name
after Heinrich Hertz the discoverer of electromagnetic wave

Modulation

A simple oscillating signal or sound is a useful, but ni
dramatically exciting thing. Many folks have heard the te:
tone broadcast by a television station when it is off the ail
This is a simple oscillating sinusoidal wave at 1000 cycles
aSO2yR® LG Aa I GLzZNBE G2y
to mix in additional signals to change that simple sine way
into something more dynamic. Early electric organs also us:
simple sine waves for their sound generation.

AdditiveSynthesis

For our first trick, we can simply add two different sine wav
signals together. This creates a much more dynamic signal
varying the predictability of the sound, and creating
harmonics where the waves generated by the two differen
signals adithg and canceling parts of each other.

FM Synthesis

What John Chowning came up with was the next step

creating or shaping dynamic sounds by varying one sine we
frequency using the shape of another sine wave as an inp
to the first sign wave. By mathatically varying the terms of

0KS F2N)¥dz | G2 3ISYSNI OGS Gf
gl f dzS a 2 7F 0dKS GY2Rdzf | GAY
YFEGKSYFGAOKEE & GaklLSéE GKS
resembled a large number of naturalistic sounds an
traditionl- £ AyailiNdzySyitasd ¢KS 4&:
fundamental and harmonic frequency characteristics i
1y26y a Ada aGAYONBDE

Amplitude = Loudness

In addition to varying the frequency of a signal, you can al
vary the amplitude. For audible signals, amgétus the
loudness of the sound. The amplitude of a sound wave
measured in decibels (dB) which are tenths of a bel nam
after Alexander Graham Bell.

Envelope

Playing the same note on different instruments results i
many different kinds of sound. Whegwou look at how the
loudness of a note produced by an instrument changes ov
time, you find that some instruments make a sudden changg
in loudness producing sharp, sudden sounds while othe
smoothly ramp their loudness up and down over time. Th
GaKs LBF GKFG f2dzRySaa OKI y:
the sound, and is another component you can control
generate complex sounds as well.

Summer2021
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¢CeLIAOCHE YSIF&adz2NBYSyGa
are attack (how fast the sound rises to maximum volume),
RSOlIe oK2g¢g Tl aid G§KS az2dz/R
maximum), sustain (the volume level a sound stays at while
continuing to sound), and release (how fast the volume falls
back to zero once the sound is stopped playing).

A percussion instrument or stgnfor example, has a fast
attack. When the drum is hit or the string plucked or
hammered, the sound immediately goes to its full sound.
However, what happens next can be totally different between
the two. A percussion sound immediately decays back to zero
usually with little or no sustain or release. However a piano
string may continue vibrating or oscillating for quite a long
time after being hammered. Using the sustain pedal removes
the damping effect letting the string sound for as long as
possible. Wan you let off the sustain pedal, the damper then
mutes the string quickly. These are examples of how these
four characteristics combine to shape the volume or loudness
of sounds.

1983 FM Meets MIDI: The Yamaha DX7 Synthesizer
Ironically, Stanford denieW2 Ky / K2gy Ay 3Qa
professorship after this new sound generation capability was
rejected by the (then) largest electric instrument maker,
Hammond Organs. The technology was too new, and too
different from what Hammond had built their entire busse

on and they were not visionary or Fsking enough to try it.

| 26 SOGSNE W2KYy [/ K2gyAy3aQa RA
problem that an overseas piano and synthesizer maker had
spent decades trying to solve. The Yamaha corporation
licensed John ChowdnQa RA &4 02 @3SNE FTNRY
one of its most lucrative licenses ever and earning John
Chowning his professorship.

¢ KNRdzZAK2dzi GKS mprnQa |, kYl
on the core FM Synthesis line of circuits and synths.
Meanwhile, Dave Srhitof Sequential Circuits presents the
Universal Synthesizer Interfacand Roland's Ikutaro
Kakehashi drives the effort standardize it into what became

MIDI 1.0 in 1982. In 1983, Yamaha merged FM Synthesis with

this new MIDI standard to unleash what woué&ttme one
of the most recognizable and iconic synthesizers in history:
the Yamaha DX

Five largescale integrated (LSI) chips form the core of the DX
7: The 6303 main processor, the 6805 gubcessor, the
YM21280 OPS Operair the YM21290 EGS Enpelo
GeneratorS, and the BA9221 DigitatAudio Converter
(DAC).

The DX creates sound using a sine wave oscillator feeding
AAE G2LISNF02NBRE 6KAOK | NB
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K I

F 2 NJ i K STheSesulry tigitallSgnak répkesendiB g the 3cEindg to catgul

is fed to the DAC and out to the speakers.

GFLfta 2FF¢ Ay @2t dzYS FNZ
A key capability of the BXis a very large number of ways to
O2YO0AYS G2LISNY G2NAE F2N
generating. The BX 02YSa GAGK oH ¢
combine the operators with feedback loops letting the signal
from operators modulator orh@ange signals in one or more
other operators.

[ dzO1Af & FT2NJ 0KS g 2-RalsRcaméfwitiv
preset sounds carefully worked out by the Yamaha enginee
Given the complexity of all of these operator and algorithn
choices, combined with théact the machine was built on
entirely new principles of sound generation basically resulte
in a beast that was fearsome and confusing to program. Th
reputation exists to this day.

Musicians who did experiment with and master this nev
machine, suchsathe legendary Herbie Hancock, fell in love
with it and the infinitely complex arrays of new sounds it coul
create with patience and practice. But there are a legion ¢
aris® yihdzN&e abieyfobecome household names using ju
the presets.

The Sound ddne Chip Clapping: Yamaha and FM Synthesi
https://www.academia.edu/2680140/The sound of one c
hip_clapping Yamaha and FM synthesis
Aa020SNE glta (GKS aztdziazy i
A Brief History afIDI:
https://www.midi.org/midiarticles/abrief-history-of-midi
{GFrYyT2NRZ 06S02YAy13
1985 CAPTAIN and the Yamaha YM3526 (OPL)
In the late 1970s and early 1980s, Yamaha also applied t
FM Synthesitechnology to other projects requiring sounds.
Orte $rajécyivadadiApanise yideotdx geRviceSchlled CART;
Character and Pattern Telephone Access Informatic
Network. The CAPTAIN service went through two trials fro
1979 to 1981 and 1981 to 1983 wheniitdily launched as a
commercial videotext service. By December 1985 it had 6!
information provides, and was in 245 cities by 1986. Tr
service closed in 2002. CAPTAIN was unique in that it requi
a whole different approach to send Japanese kanji chagacte
over the network. Rather than include a bitmap ROM for
generator like European and American videotex system
CAPTAIN sent facsimdyle pictures of the characters.

To support CAPTAIN, Yamaha created an FM Synthesis sc
chip based on its FM Opeoail. (OPL) circuit. The chip was
the Yamaha YM3526 which would be paired with the Yamal
YM3014 DAC to generate sound. The YM3526 implement:
scaleddown version of the FM Operator and Envelope

i KGenetatoivchigs yitich podefed thefmightyY a@aha o |
modulated by a second FM signal and an envelope generator.

this time in a single chip. Like the-DXhe YM3526 has a
Summer2021
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single sine wave generator powering the operators. Unlike OPL but add new features. We can use this as a way to le;
the DX7 with 6 operators and 32 algorithms, the YM3526 has about the programming in stages. This first means tackling tf
18 operators but only 2 algorithms for generating sounds initially confusing and compldsoking data sheet.

which are similar to, Hunot as mathematically complex as,

the DXr Qa 2 dzil Lddzd © -7, &he YMBA26 #id S @n& Sxcelent source for the data sheet and informatio
support a new feature for CAPTAIN: Complex Sinusoidal about this chip is the Video Game Music Preservatic
Modeling (CSM), where all of the operators combined into a Foundation:

single complex sound generation system capableeaigb http://www.vgmpf.com/Wiki/index.php?title=YM3526
software controlled to reproduce speech. This was likely a

requirement for the videotex service to use in automated IMPORTANT NOTE: Bear with me for the next bits as we w
messaging, and will be dropped by the time we get to the chip into the deep end of the poa]just keep paddling to the end

in the MEGAMIAMIPI. and hopefully it will all make sense by theérobk me quite
a bit of headscratching to assimilate how this works, but it
The good news for us is that everything availablerogram does all logically come together once you get past what ea

the YM3526 (except CSM) is available to us for programming new unfamiliar part is. This next bit is looking at all of th
GKS aaatlLQa az2dzyR® ¢KS | aopH piges ofthe [puzAe2bdiyidRwezgét koyivRalk tNeFpuldidds |
basis for later sound chips which are backwards compatible to like when put together.

Tour of the Block Diagram

|

AOE? ?Tliﬁ ¢I\f¢sv SH IRQ
Data bus Timing )
r control control Timer
) J
EG oP ACC MO
C—ﬁr—ﬁ'
[}
—
ﬁ 4
. Vibrato/
DO~D7 Register L J PG Amplitude
array .
modulation

Generating sound with the YM3526 requires configuringthe ht [ ¢2NJ a Ay 2yS 2F (G¢2 YI .
Operators (OP) and Envelope Generators (EG) using them® ¢ KS My G2LISNI G2NRE Ay Gf
Register Array connected tavacrocomputer bus (DDO are dzLJ G2 o & A Ydzt G I ypBreudzion idstrugén? |
data lines back to the computer). Internally, the YM3526 uses sounds (also known as timbres).

its Phase Generator (PG) to create the core sine wave steps 2. The 18 operators are used in two groups: 12 of th
for the Operators to modulate, and includes additional operators are paired to generate up to 6 simultaneou:

circuits for Vibrato and other effects. All of tgenerated GYSt 2Re¢ az2dzyRaz ¢gKAETS GKS
sound steps feed digitally into the Accumulator (ACC)andout G4 2 3ISY SNI (S dzLJ NiKe (K Y& A 2dxl
to an external DAC to become sound. sounds at the same time as the melodies.
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An Operator with Feedback
The YM3526 contains 18 FM Operators which all include feedback control for additional sound complexity.

-0~—4:f+:)7 SIN —f—— FM (1)

Algorithms A L A A
Twoormore2 LISNJ 2 NB OKFAYSR (23SGKSNJ F2N¥Y |y alf3I2NAGKYE
harmonics.

Dperator 1 Operator 2
0 A2+ SN @ SIN —F—= FM (1)
¥ s A Y
N .
(m PG —J | EG | e PG | EG |
Modulator Carrier

The YM3525 also offers a channel configuring adding the two wave forms to allow you to use more traditional FM adé#ige s

as we.

The sound produced from the additive synthesis is simpler and sounds a bit like the sounds generated from the Progra

Sound Generators which came before FM Synthesizers.

Algonthm 1 Algarithm 2

I |

— Operator 1 ——

————— = = . s

— Operator 1 Operator 2 3> .- -

—= Operator &2 ——
FModulator Carrier P
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The Register Array

ADDRESS D; D¢ Ds D. D; D2 D, Do COMMENT-
ol TEST LSI TEST DATA
02 TIMER- 1 TIMER — 1 DATA
03 TIMER— 2 TIMER — 2 DATA
o4 rsT|¥AS8| _—[sT2sT1)  IRQRESET/TIMER CONTROL
(o]} CSM |SEL .CSM speech synthesis mode/Note Select.
20
=
AEIR MULTI AM/VIB/EG—TYPE/KSR/MULTIPLE
< | > C:'J e
=
as
40
KSL TL KSL/TOTAL LEVEL
55
60
AR DR ATTACK RATE/DECAY RATE
75
80
SL RR SUSTAIN RATE/RELEASE RATE
95
AO
F —Number (L)
A8
KON/BLOCK/F —Number
BO
z F-Num
S| BLOCK
b (H)
B8
BD AnEhs| R [BD SD ToM TC HH DEPTH(AM/VIB) /RHYTHM (BD-SD-TOM-TC+HH)
co
FB |cC FEEDBACK/CONNECTION
cs

= STATUS REGISTER

[IRQi 5'1“3}%[,///1 IRQ/FLAG(T1. T2)
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Group 1: Chiontrols (Register Address-08)
/ F NEFdzZ £t & KARRSY Ay GKS
FNE aOKALI O2y(iNRfé¢ B6KSNB
of the entire chip at once: Bisters 0108.

Register Group 2: Operator Controls (Register Addre85)20

Tour of the Operator Registers

G ! R R N&Brarot goidRth dmfude thel fulli rég&ter droGrammiing
are 3 different groupings of registers here. The first grouping
i K S aphliBaHohguiteSwNithlcavdrsSaDaf the nédéSanQiataflF 2

information here. Instead, | will include the link (later) to at
more fully than | can cover here.

Instead, | will focus on the main registers needed to ge

The second grouping are registers that control each of the 18 started creating sounds, which can hopefully give you th

FM Operators: addresses -26. The diagram shows the
flrez2dzi +ryR O2yiGSyid 2F 2yS

2 L4&nNI G 2 NRa

basis to go as far as you like with the full chipresmce in
g2NIK 2F NBIAaAGSH

example, FM Operator O is configured with Register 20, 40,

60, and 80. FM Operator 3 is configured with Register 23,43, [ St Qa 221 +td éKFd AdG 41 1
63, and 83. FM Operator 0 and 3 are paired together to create (Modulator) and Operator 3 (Carrier) Registers witl
one resulting sound channel (more on this in a bit). FM instrument or timbre data to generate sound on channel 0.
Operator 0 is usedsathe Modulator of the pair, with FM
Operator 3 used as the Carrier. Register 20 gives us 5 controls

Bit 7 turns on and off Amplitude Modulati which causes a
The first annoying headache in the data sheet is that the periodic warble in the volume, also known as Tremolo.
registers for operators are subdivided into 3 groups with gaps Bit 6 turns on and off Vibrato, which is a periodic warble in tr

in the registers used. This means you cannot simply fire off 18 frequency.

WNAGSa Ay | NEg &0FNIAY3I | Bit5seldds ohe af oBEnveloPeGendBarsA0Foil Feiddssi
sequentially step through programming all 18 operators in a and 1 for NorPercussive.
simple loop. Bit 4 turns on ad off Key Scaling Rate which simulates ho

higher pitched sounds play faster, or not.

Instead, Operators-6 use Registers 2Zb, 4045, 60665, and Bits 3 through O control the Frequency Multiplier whick

80-85. change the relationships (ratios) between the fundamente
The Registers 287, 4647, 6667, and 8637 are skipped and and harmonic waves in the sound generated.

unused.

Next Operators -12 use Registers ZHD, 484D, 686D, and Register 40 gives us 2 controls:

88-8D. Bit 7-6 are the Key Scaling Level

The Registers 2B, 4E4F, 6E6F, and 6E,8F are skipped and  Bits 50 are the Total Level, which is really how much sour
unused. attenuation (volume control) you want on the sound.
Finally, Operators 1B8 use Registers &b, 5055, 7075,

and 9095. Register 60 gives us two controls:

Bits 74 are the Attack Rate (AR) whisthow fast the sound
rises from zero to peak.

Bits 30 are the Decay Rate (DR) which is how fast the sou
falls from peak to sustain level.

This mapping of Operator registers tank quite a while to
get my head around.

Some examples:

Operator 0: Registers 20, 40, 60, and 80. Register 80 gives us two controls:

Bit 7-4 are the Sustain Level (SL) which is how loud the sou
Operator 5: Registers 25, 45, 65, and 85. dzd G KAKSt REdi KS y20S LI | 8Ay
<skip> Bit 30 are the Release Rate (RR) which is how fast the soL
Operator 6: Registers 28, 48, 68, and 88. volume fades to zero once you stop holding the note playini

Operator 11: Registers 2D, 4D, 6D, and 8D.
<skip> Hn G2
Operator 12: Registers 30, 50, 70, and 90. sound,

Registers 60 and 80 combine with theti@e bit in Register
O2yGNBEf GKS 20S4&J 2F

visualized like this:
Operator 17: Registers 35, 55, 75, and 95. This configures the Modulator half of sound channel 0. Tt
same settings can be configured independently on registe
23, 43, 63, and 83 to configure the Carrier half of soun
channel 0.

Volume41, Number2 13 Summer2021



Percussive sound | Non-percussive sound

DR
sL
AR

RH

J KEY QM J KEY O

An Eample Instrument Timbre

Decoded below is an instrument definition for an Accord@perator O is used for the FM Modulation and Operator 3 is used 1
the FM Carrier.The register numbers and related bit numbers are shown for each part of the tinfmgiale The variables |
used start with MOD for Modulator and CAR for Carrier.

Instrument: 0 NAME ......................... ACCORDN
Instrument: 0 IPERCUSSIVE .................: 0

Instrument: 0 IVOICENUM ...................: O

Instrument: 0 0x40[7:6] OP 0 MODKSL ........: 1

Instrument: 0 0x20[3:0] OPO MODMULTIPLE ...: 4
Instrument: 0 0xCO[3:1] OPO MODFEEDBACK ...: 7
Instrument: 0 0x60[7:4] OPO MODATTACK .....: 15
Instrument: 0 0x80[7:4] OPO MODSUSTAIN ....: 0
Instrument; 0 0x20[5] OPO MODEG S |
Instrument: 0 0x60[3:0] OPO MODDECAY ......: 2
Instrument: 0 0x80[3:0] OPO MODRELEASE ....: 11
Instrument: 0 0x40[5:0] OPO MODLEVEL ......: 15

Instrument: 0 0x20[7] OPO MODAM .........: 0
Instrument: 0 0x20[6] OPO MODVIB ........: 0
Instru ment: 0 0x20[4] OPO MODKSR ........: 0
Instrument: 0 OxCO[0] OPO MODCON ........: 1
Instrument: 0 0x43[7:6] OP1 CARKSL ........: 0

Instrument: 0 0x23[3:0] OP1 CARMULTIPLE ...: 1
Instrument: 0 OxCO[3:1] OP1 CARFEEDBACK ...: 4
Instrument: 0 0x63[7:4] OP1 CARATTACK .....: 5
Instrument: 0 0x83[7:4] OP1 CARSUSTAIN ....: 0
Instrument: 0 0x23[5] OP1 CAREG .......... 1

Instrument: 0 0x63[3:0] OP1 CARDECAY ......: 2
Instrument: 0 0x83[3:0] OP1 CARRELEASE ....: 11
Instrument: 0 0x43[5:0] OP1 CARLEVEL ......: 0

Instrument: 0 0x23[7] OP1 CARAM .........: 0
Instrument: 0 0x23[6] OP1 CARVIB ........: 0
Instrument: 0 0x23[4] OP1 CARKSR ........: 1
Instrument: 0 OXxCO[0] OP1 CARCON ........: 1

[ dzO1 At & T2NI SOSNE2YS AY JDirgsI8eR B codebloreRod thd@in aitl S G2 ONBI G S
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Register Group 3: Channel Controls (Register AddreS8)A0

The third group control the 9 or 11 sound channels created by
combining pairs of operators into sound channelsC8&0 If
youO2 Yy FAIdzNBE GKS OKALIQA wmy
then Registers A0, BO, and CO configure sound channel O.
Registers Al, B1, and C1 control sound channel 1 and so on
up to Registers A8, B8, and C8 configuring sound on channel
8.

If you configurelte chip for 6 melody and 5 rhythm channels,
then A0,BO,CO are sound channel O are before. But, sound

channel 6 (Registers A6,B6,C6) is now configured forthe Bassa A RRf S / FyR !nnna NB Ay &
Drum (BD). Channel 7 (Registers A7, B7, C7) configures the
Snare Drum and Tom Tom using lrapa@ each. And Channel With Block 4 set, the-Rumbers for the 12ote scale are:
8 (Registers A8,B8,C8) configure settings for the Top Cymbal
and HighHat rhythm sounds. Note Frequency (H: FNumber
The second annoying and confusing part of the data sheets C |2616 346
come from the Yamaha engineers using and reusing the term C# |277.2 367
Gat2d¢ G2 udBgedtbis it 2pail §5Rvall@d the D 2037 389
sound channel resulting from a pair of operators working i
G23SHUKSNY C2NJ Ye 29y alyaradgesxDt 33Ll2 LJJISRIZdzaAy 3 GKS GSNY
at all, and instead focus on configuring one of the 18 329.6 436
operators, or one of the 9/ 11 sound chaiscreated from
operators. F349.2 462
F# 370.0 490

The third annoying thing, for a programmer at least, is that

i ) : : G 392.0 519
register numbers for things are assigned and counted starting
from zero but documented with counts starting at 1. Where | ~ G# 415.3 550
describe Channel-9, the documeptgtion VfronrYam@hg Will A 4400 582 . .
describe Channels-¢pg® L QS O2dzy SR FTNRBY I SNB Ay 0UKSA&S
examples to align channels and Register Addresses logically A# 466.2 6Yl7
together. B 5233 654

This also took me a bit of time to fully grasp.

In 9-channel mode:

Operator 0 and 3 combine into Channel O contdblley
Register A0, B0, and CO.

Operator 1 and 4 combine into Channel 1 controlled by
Register Al, B1, and C1.

Operator 2 and 5 combine into Channel 2 controlled by
Register A2, B2, and C2.

Operator 6 and 9 combine into Channel 3 controlled by
Register A3,38 and C3.

Operator 7 and 10 combine into Channel 4 controlled by
Register A4, B4, and C4.

Operator 8 and 11 combine into Channel 5 controlled by
Register A5, B5, and C5.

Operator 12 and 15 combine into Channel 6 controlled by
Register A6, B6, and C6.

Opemtor 13 and 16 combine into Channel 7 controlled by
Register A7, B7, and C7.
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Operator 14 and 17 combine into Channel 8 configured &
Register A8, B8, and C8.

The main use of these registers is to set the frequency (not

2 LISoNgnéarate\and thry” ¢n 2nd giféger&ting2he Sourd Kskelfy” y

Registers AA8 and B8 bits 10 are where you program
the 100 A @b daY®d SNE A GKAY |y 20

Registers B@8, bits 4 select which Block, or Octave you are
generating notes in.

Full note tables are provided in the references described
the end.

To simulate pressing a piano key and turn on playing a melc
sound, set the Key On (KON) bit of the Regist&&8BUhis will
trigger the sound to start playing using all of the timéanel
envelope settings we previously setup. Turn off the KON |
to simulate releasing the piano key and let the sound releas
according to the timbre and envelope settings.

In 11-channel mode, you program sounds from channdis O
as described above.

Opeiators 12 and 15 combine into the Bass Drum percussic
channel.

Operator 13 is for the Snare Drum percussion channel.
Operator 14 is for the Top Cymbal percussion channel.
Operator 16 is for the Hiat percussion channel.

Operator 17 is for the Tom Tom percussion channel.
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To trigger a sound on each of the percussion channels, the
appropriate bit of Register BD is toggled on and off instead of
using the KeyDn bit for the channel (Registers-B8) which

is left off.

Progranming the YM3526 from your CoCo
Congratulations, you have made it through the worst.

Despite the complexity, once | got my head around the stuff
above, it turns out to be surprisingly easy to program this chip.

1. Configure the CoCo Multiplexer for Cartridge Port Sound

30 X1=PEE K(&HFF01):X1=X1 AND &HF7:POKE
&HFFO01,X1

40 X2=PEEK(&HFF03):X2=X2 OR &H08:POKE
&HFF03,X2

50 X3=PEEK(&HFF23):X3=X3 OR &H08:POKE
&HFF23,X3

2. Configure the MEGAmMIni MPI Multiplexer for internal OF
using Virtual Slot 16

,2dz GRSaA3Iyé | a2 dzy Rintd théd Y6 N&® X4=FEFKRHARNE NG XND &HFO:  X4=X4
operators on the channel you want to generate the sound 'OR &HOF:POKE &HFF7F,X4

with Registers 205. 70 POKE &HFF42,&H04

Then you program the sound channel with the note frequency 3. select the MMMPI Virtual Slot 5

RIFEGFEET al1S@ AG 2yé¢ G2 adFNI AG YI1Ay3a y2rAaS 2y GKFG OKI
tHaSNI a1 Se AdG 27 Fibat chanelanitt? LI 4RG-py/ek kAFE 7R XX AND &HFO:X5=X5
Registers AC8. OR &H04:POKE &HFF7F,X5

The fun starts in designing the timbres from the modulator
and carrier shaping all sorts of traditional or new and unique
sounds.

To do that, we need to some setup then fire off some notes.
1. Configure the CoCo to reusound from Cartridge Port to
TV.

2. Configure the MMMPI to route sound from its OPL chip to
the Cartridge Port.

3. Configure the MMMPI to map the OPL chip registers into
CoCo memory at FFBU-55.

4. Reset the OPL chip.

5. Configure the OPL for 9 melodhannels or 6 melody with

5 rhythm.

6. Configure an instrument timbre for the OPL to generate
sounds with.

7. Finally, play some notes!

To program sound on the MEGAmiIni, we can use $FF50 to

select which register in the OPL chip to read or write, and
$FF510 set or get the data to and from the selected register.

But first, we can use $FF54 to reset the sound chip and the

MMMPI uses the same $FF7F to select the MPI slot as the

traditional Tandy MPI does.

BASIC

In the interest of focus, excerpts fromnauch larger BASIC
example posted to the CoCo Discord
(https://discord.cocotalk.live #mmmpisdcextenderopl3
channel are displayed here.
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4. Reset the OPL Chip

85 POKE &HFF54,&H00 \

5. Configure Synthesizer Chip for 6 melody artlyshm
channels

90 POKE &HFF50,&HBD: POKE &HFF51,
&H20:'BIT 5 RHY MODE

6. Configure Instrument Timbre
The choice of instrument data goes in R2, R4, R6, and R8.

The full demo program on the Discord uses lines48%to
decode and setup the instrumenaih. Ouch.
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https://discord.cocotalk.live/

Fill in Register Values for your Instrument (Accordion shown

above)

0:RE=0

R2=&HF4:R4=&H4F:R6=&HF2:R8=&HO0B:RA=0:RC=

Melodic Instrument Registers (20, 40, 60, 80)

520 POKE&HFF50,&H20:POKE&HFF51,R2:
PRINT"MR2:";HEX$(R2)
530 POKE&HFF50,& H40:POKE&HFF51,R4:
PRINT"MR4:";HEX$(R4)
540 POKE&HFF50,&H60:POKE&HFF51,R6:
PRINT"MR6:";HEX$(R6)
550 POKE&HFF50,&H80:POKE&HFF51,RS:
PRINT"MRS:";HEX$(RS)

560 POKE&HFF50,&HCO:POKE&HFF51,RC:
PRINT"MRC:";HEX$(RC)

940 POKE&HFF50,&HEO:POKE&HFF51,RE:
PRINT"MRE:" ;RE

Now set the register values for the Carrier Operator:

R2=&HF1:R4=&H00:R6=&H52:R8=&H0OB

Program the Carrier Operator

880 POKE&HFF50,&H23:POKE&HFF51,R2:
PRINT"CR2:";HEX$(R2)
890 POKE&HFF50,&H43:POKE&HFF51,R4:
PRINT"CR4:";HEX$(R4)
900 POKE&HFF50,& H63:POKE&HFF51,R6:
PRINT"CR6:";HEX$(R6)
910 POKE&HFF50,&H83:POKE&HFF51,R8:
PRINT"CRS8:";HEX$(R8)
920 POKE&HFF50,&HC3:POKE&HFF51,RC:
PRINT"CRC:";HEX$(RC)

Percussion Instrument Registers (Modulator 30,50,70,90 and

Carrier 33,53,73,93)

NOTE: This is programng a Melody channel for complex

percussion without added noise. The Percussion mode

channels @ internally add noise for those percussion

timbres. These are two ways to get the same end, whether

you need noise added or not.

562 POKE&HFF50,&H30:POKE&HFF51,R2:
PRINT"MR2:";HEX$(R2)
563 POKE&HFF50,&H50:POKE&HFF51,R4:
PRINT"MR4:";HEX$(R4)
564 POKE&HFF50,&H70:POKE&HFF51,R6:
PRINT"MRG6:";HEX$(R6)
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565 POKE&HFF50,&H90:POKE&HFF51,RS:
PRINT"MRS:";HEX$(RS)

566 POKE&HFF50,&HC6:POKE&HFF51,RC:
PRINT"MRC:";HEX$(RC)

922 POKE&HFF50,&H33:POKE&HFF51,R2:
PRINT"CR2:";HEX$(R2)

923 POKE&HFF50,&H53:POKE&HFF51,R4:
PRINT"CR4:";HEX$(R4)

924 POKE&HFF50,&H73:POKE&HFF51,R6:
PRINT"CR6:";HEX$(R6)

925 POKE&HFF50,&H93:POKE&HFF51,RS:
PRINT"CRS:";HEX$(R8)

926 POKE&HFF50,& HC6:POKE&HFF51,RC:
PRINT"CRC:";HEX$(RC)

7. Configure Voice Registers: Note On and Off

Playing the Scale using a Melody Channel

The delay loop L is used to give the envelope time to play af

KEY ON and before KEY OFF.

980 POKE &HFF50,&HAQ: POKE &HFF51 ,&H6B:
POKE&HFF50,&HB0O: POKE &HFF51,&H31: FOR
L=0 TO 250:NEXT: POKE &HFF50,&HB0O: POKE
&HFF51,&H00: 'C#

990 POKE &HFF50,&HAQ: POKE &HFF51,&H81:
POKE&HFF50,&HB0: POKE &HFF51,&H31: FOR
L=0 TO 250:NEXT: POKE &HFF50,&HBO: POKE
&HFF51,&H00: 'D

1000 POKE &HFF50,& HAO: POKE &HFF51,&H98:
POKE&HFF50,&HB0O: POKE &HFF51,&H31: FOR
L=0 TO 250:NEXT: POKE &HFF50,&HBO: POKE
&HFF51,&H00: 'D#

1010 POKE &HFF50,&HAO: POKE &HFF51,&HBO:
POKE&HFF50,&HB0O: POKE &HFF51,&H31: FOR
L=0 TO 250:NEXT: POKE &HFF50,&HB0O: POKE
&HFF51,&H00: 'E

1020 POKE &HFF50,&HAQO: POKE &HFF51,&HCA:
POKE&HFF50,&HB0O: POKE &HFF51,&H31: FOR
L=0 TO 250:NEXT: POKE &HFF50,&HBO: POKE
&HFF51,&H00: 'F

1030 POKE &HFF50,&HAO: POKE &HFF51,&HES:
POKE&HFF50,&HB0O: POKE &HFF51,&H31: FOR
L=0 TO 250:NEXT: POKE &HFF50,&HBO0O: POKE
&HFF51,&HO00: 'F#

1040 POKE &HFF50,&HAOQ: POKE &HFF51,&H02:
POKE&HFF50,&HBO: POKE &HFF51,&H32: FOR
L=0 TO 250:NEXT: POKE &HFF50,&HBO: POKE
&HFF51,&H00: 'G

1050 POKE &HFF50,&HAOQ: POKE &HFF51,&H20:
POKE&HFF50,&HBO: POKE &HFF51,&H32: FOR
L=0 TO 250:NEXT: POKE &H FF50,&HBO: POKE
&HFF51,&H00: 'G#

1060 POKE &HFF50,&HAQO: POKE &HFF51,&H41:
POKE&HFF50,&HBO: POKE &HFF51,&H32: FOR
L=0 TO 250:NEXT: POKE &HFF50,&HBO0O: POKE
&HFF51,&H00: 'A
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1070 POKE &HFF50,&HAQO: POKE &HFF51,&H63:
POKE&HFF50,&HB0: POKE &HFF51,&H32: FOR
L=0 TO 250:NEXT: POKE &HFF50,&HB0O: POKE
&HFF51,&H00: 'A#

1080 POKE &HFF50,&HAO: POKE &HFF51,&H87:
POKE&HFF50,&HBO: POKE &HFF51,&H32: FOR
L=0 TO 250:NEXT: POKE &HFF50,&HB0O: POKE
&HFF51,&H00: 'B

1090 POKE &HFF50,&HAO: POKE &HFF51,&HAE:
POKE&HFF50,&HBO: POKE &HFF51, &H32: FOR
L=0 TO 250:NEXT: POKE &HFF50,&HB0O: POKE
&HFF51,&H00: 'C

Playing A Percussion Sound on the dedicated percussion

channels.

NOTE: B=# refers to Instrument Maker / Bank data format for
timbres shown later.

1092 IF B=6 THEN POKE &HFF50, &HBD: POKE
&HFF51, &H30: FOR L=0 TO 100:NEXT: POKE
&HFF50, &HBD: POKE &HFF51, &H20

1092 IF B=7 THEN POKE &HFF50, &HBD: POKE
&HFF51, &H28: FOR L=0 TO 100:NEXT: POKE
&HFF50, &HBD: POKE &HFF51, &H20

1092 IF B=8 THEN POKE &HFF50, &HBD: POKE
&HFF51, &H24: FOR L=0 TO 100:NEXT: POKE
&HFF50, &HBD: POKE &HFF51, &H20

1092 IF B=9 THEN POKE &HFF50, &HBD: POKE
&HFF51, &H22: FOR L=0 TO 100:NEXT: POKE
&HFF50, &HBD: POKE &HFF51, &H20

1092 IF B=10 THEN POKE &HFF50, &HBD:
POKE &HFF51, &H21: FOR L=0 TO 100:NEXT:
POKE &HFF50, &HBD: POKE &HFF51, &H20

1987 Yamaha YM3812 (OP¢_Ad Lib Sound

In 1987, Yamaha updated their FM Operdtastandard to
add additional sine wave generation options and faster
programming of the registers.

This is known athe OPLII standard, implemented in the
Yamaha YM3812.

Everything described above for programming OPL sound

applies to OPLII.

Additional Feature of OPELIMore Waves!

With the YM3812, bits 0 and 1 of RegisterdEB@&an choose
between 4 wave forms foeach output sound channel
compared to the YM3526 which only offered the full sine
wave.
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e | 5 P
e LYY
AL

Video Game Music Preservation Foundation wiki page on tl
YM3812
http://www.vgmpf.comMWiki/index.php?title=YM3812

Yamaha_YM3812_ Application_Manual.pdf
https://archive.org/details/YamahaYM3812ApplicationManu
al

Good News For Us

The Ad Lib Mus Synthesizer popularized the use of the
YM3812 in the IBM line of personal computers which wer
widely used by DOS game programmers for much improv
3+ YS az2dzyRa O2YLI NBR G2 @K

This means we can use the Ad Lib tools like InstmiMaker

to create instrument sounds or Visual Composer to crealt
whole songs.
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| SNBQa oKIFEG GKS ! OO0O2NRA2Y SEIlFYLXS RIFEGE 22148 tA1S Ay !
(33 File (@3 Options (F Help accordn
) Carrier 3@ Modulator
Attack Rate
Decay Pate

Sustain Leuel
Pelease Pate

Sustaining Sound
Enuelope Scaling
Frequency Multiplier
Modulation Feedback
Pitch Librato

Output Level

Leuel Scaling
Amplitude Librato
lave Form

Pt ot 2F GKS BARS g2NIR 27
information and archived tools for the Adlib are ours to use as
welll The DOSBOX emulator easily accommodates providing
an emulated Ad Lib synthesizer card and DOS environment to
run the original tools on.

AdLib_Programming_Guide.pdf
http://www.vgmpf.com/Wiki/images/4/48/AdLib
Programming Guide.pdf

ROL Format for Song Data
https://moddingwiki.shikadi.net/wiki/ROL Format

BNK Format for Instrument Data
https://moddingwiki.shikadi.net/wiki/AdLib Instrument Ban
k Format

The DEMO.BA®rough DEMOG6A.BAS/DEMOG6B.BAS in the

4B & the lA¢ [(IbSNANSARD BNK InBEBnm:NHeXnidny ¢
play the note scale with thenmttps://discord.cocot.live
#mmmpisdcextenderopl3

1988 The Yamaha YMF262 (ORIA]) Lib Gold

And now we finally get current with the true synthesizer chi
in the MEGAmIni MPI: the Yamaha Y28E OPL3. Yamaha
again extended the FM Operatbrstandard, adding even
more fedures to OPLII.

Additional Features of OPL3

Perhaps the biggest news for the OPL3 is that it doubles t
number of operators from 18 to 36 while remaining
backwards compatibility with the OPLII and OPL regist
layout.

This means rhythm channels staychainnels 8, and new
channels 9+ are more melody.

CoCo Discord (linked above) include BASIC code to decode all
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The New Register Array

Address REGISTER ARRAY 0 (A1="1") | REGISTER ARRAY 1 (A1="H)
HEX) ['D7 [ DB | D5 | D4 | D3 | D2 | D1 | D0 || D7 [ o6 [ D5 [ 04 [ D3 [ D2 | D1 | DO
00~01H LSI TEST LSI TEST
oM TIMER 1
03H TIMER 2
D4H | RST | MT1 | MT2 STz | 8T | CG”“E':lT'D” SEL
05H NEW2 | NEW
DEH WTS
MULT
20H- | am | VIB | EGT | KSR MULT AM | VIB | EGT | KSR
35H 3 |2 |1 ]o s |2 | 1] o
A0H-~ KSL TL KSL TL
55H | 1 | o |5 | ||| u|w 1o |l le]u]|w
B0H- AR DR AR DR
wHo g 2 |1 o321 |o s | 2| 1o s ]z]1]o
A0H~ SL AA SL RR
®WH L3 | 2|1 | o a | 2 | | o 3|2 |1 ]o 3 2|1 | 0|
ADH- F NUMBER (L) F NUMBER (L)
ABH | F7 | F6 | F5 | F4 | F3 | F2 | F1 | FO F7 | F& | F5 | F4 I Fa | F2 | F | FO
BOH-~ BLOCK FNUM (H) BLOCK FNUM (H)
KON
BaH "N\ g2 | 81 | 80 | Fo | Fs Bz | B1 | B0 | Fo | F8
BOH |DAM | DVB | RYT | BD | SD | TOM | TC | HH
FB
COH=~ | cHp | cHe | cHB | CHA e CHD | CHC | CHB | CHA CNT
Zen | CHD | CHC | C . ] o CNT ) ] o
EOH- WS WS -
FSH w2 | wi | wo wz | wi | wo |
The lefthand layout of registers is really the same as OPL and ~ #lgorthm 1
OPLII with a couple of addition&ll of the new channels are -
O2y FA3JIdz2NBR (GKS alyvy$S gtre a @& Operator 1 C'Pﬂrﬂmf_i‘}—‘}%m‘ﬂfﬂﬁﬂpﬂram”:—“’A 0 K
OPL, we just write to 2 additional memory mapped addresses
on the CoCo ($FFSFF53) to select the Register Address in Adgocithen 2
. . TN
the second (right hand) register array, and moa&ado and M
from that. —0—)[Epera1or 1 Operator 2
. -
$FF50 Register Array 0 (left side) Register SeleE&j00 —>| Operator 3}— Operator 4 —
$FF51 Register Array 0 Data Read/Write Algorithm 3
$FF52 Register Array 1 (right side) Register SeleE6J00
$FF53 Register Array 1 Data Read/Write Epmm'r e -
$FF54 YMF262 Reset _
. . . —)IGperamrE Cperator 3 Hﬂperamr-: e
Registers CCQ9also include a simple stereo channel control _{ l
where you can place a sound channel on the left output, right Algorithm 4

output, or center (both) outputs.

4-Operator Algorithms
OPL3 It also adds 2 new modes witbpérator algorithms
with Feedback.
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4 More Wave form#écluding Square Waves
Bits 02 of Registers EB8 now allow a choice of 8 wave forms
for each operator.

WS=0 [_\/’ WS=4 - e
WSs-2 m WS-

FaAvaIn

WS=3 WS=7

ey

Going Further: Additional References and Things To Do

Hopefully this exploration of the background and initial
programming gotchas and hew provides you a basis to

start your own programming of the Yamaha YMF262 in the

MEGAmini MPI.

As promised above there is an excellent programming

reference that | found indispensable to finally getting my

programming going for this chip: the OPL4 Application

Manual.

Yamaha kept going, introducing the OPL4 standard (which

continued to build on OPL3) and implemented it in the

YMF278B, for which Yamaha wrote an excellent Application

Manual:

YMF278B Application Manual
https://download.file

hunter.com/Manuals/Yamaha%20YMF278B%200PL4%20Ap

plication%20Manual.pdf

This has become my 4o reference for YMF262

programmingk 2dzad a1 AL) LI &
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iKS ySg¢g

AY ht[nd ¢KS
implemented in the YMF262.
Pages 3%6 of the PDF starts with Overview of FM
Synthesizer and covers every aspect as completely as you €
need as a referage.

Ca {eyiKSanaa

Zippster Zone

9R & Y%A LIJAGSNE
MPI is worth reading.
https://thezippsterzone.com/2018/05/09/megaini-mpi/

{YyARSNDa 6806

For assembly language programms)eZippster provides an
excellent example of playing the scale on the YMF262:

Programming the OPL3 Chip with the Color Computer
https://thezippsterone.com/2018/12/01/programminthe-
opl3-chip-with-the-color-computer/

BLALILIAGSNI f&a2 o6S3ly 62N] A
composer, which | hope he will finish or release as source
be finished.

CoCo OPL Composer
https://thezippsterzone.com/2019/02/01/coeopl-

composer/

Zippster even built us a chip tune player!

CoCo Chip tunes Player
https://thezippsterzone.com/2019/02/14/cocohiptunes

player/

NitrOS9 Chip Tunes

¢2RR G[ 2NR5NY 32y ¢ 2ttt OS |
for NitrOS9 which uses the MEGAmMIini MPI sound:

Updated Coco Chip Tunes Player To Version 1.3:
https://tektodd.com/category/coloicomputer/

Other References

Programmer's Guide to Yamaha YMF 262/OPL3 FM Mu
Synthesizer
http://w ww.fit.vutbr.cz/~arnost/opl/opl3.html

2} S (Fro6tS aiddzFF I RRSR
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https://download.file-hunter.com/Manuals/Yamaha%20YMF278B%20OPL4%20Application%20Manual.pdf
https://download.file-hunter.com/Manuals/Yamaha%20YMF278B%20OPL4%20Application%20Manual.pdf
https://download.file-hunter.com/Manuals/Yamaha%20YMF278B%20OPL4%20Application%20Manual.pdf
https://thezippsterzone.com/2018/05/09/mega-mini-mpi/
https://thezippsterzone.com/2018/12/01/programming-the-opl3-chip-with-the-color-computer/
https://thezippsterzone.com/2018/12/01/programming-the-opl3-chip-with-the-color-computer/
https://thezippsterzone.com/2019/02/01/coco-opl-composer/
https://thezippsterzone.com/2019/02/01/coco-opl-composer/
https://thezippsterzone.com/2019/02/14/coco-chiptunes-player/
https://thezippsterzone.com/2019/02/14/coco-chiptunes-player/
https://tektodd.com/category/color-computer/
http://www.fit.vutbr.cz/~arnost/opl/opl3.html

CoCoFEST!

November 6th & 7th, 2021 at
Holiday Inn Elk Grove Village, lllinois
1000 Busse Road
Elk Grove Village, IL 60007
Phone847-437-6010- Website

Tickets
Tickets at the door for the entire twaay event are $15 for the 1st family member, $10 for the 2nd family member and beyc
Sundayonly tickets are $10 for the 1st famihember, $5 for the 2nd family member and beyond.
Children aged 12 and younger are admitted for free.
Preregistration is encouraged for all visitors to avoid long lines Saturday mornimggitering is required for all vendors.

Schedule
Vendor setup Friday the 5th until 9 Pid Saturday 7 to 9 AM
Public sigan starts Saturday 8 AM
Show time Saturday 9 AM to Midnight
Sunday 9 AM to 3 PM
Takedown/Clearup Sunday 3 PM to 5 PM SHARP!

Food
Catered Dinneon Saturday atBM ($20) if you preregisterWe will use the food service of the Holiday Inn. It will be the buff
style,free for children 12 and under, $20 otherwidde clubissubsidiA y3 G KS RAYYSNJ 6af A adé
pass up this bargain when you preregister! If you register at the door, catered dinner will be $25 only while spotatdee av
We expect to run out so make sure you preregister so we have lefioody!

Booking
You can preegister atTandyLisor by contactingfony Podraz#é youcannot register online.

You can also book your room onlime clicking herg¢before the cutoff date of Midnight Chicago time, October 22), for the
special CoCoFEST! rate of $99 a night plus fees and taxes (expected total $111.87)-$area kigm. You must select any
days between and including the 4th and 7th.

You may alternatively calie Front Desk to book your room at 8437-6010 and providing the Group Code of CCC or by calli
LI DQa [/ Sy idNY t wHAR4MB)| reqiestiyy the §rgup BBl JordCpQoRFEST! or referring to the supplied group
of CCC.

For those who havbooked rooms, breakfast vouchers can be purchased at the Front Desk for $10.00 per person, per d
{KSftoe /FYLIWBSttQa wSadldz2NIyd 2y aaasSo

The Holiday Inn Elk Grove will continue to accept reservations after October 22, subject to availability.

Shutte service is offered by the Holiday Inn Elk Grove using their Local Shuttle and Airport Shuttle, with both vehicles t
maximum fourteen (14) passenger capacity. Local Shuttle service only travels within a five (5) mile radius and isoomea fir
first serve basis, with trips booked based on availability, with multiple trips if needed. The Airport Shuttle is &&ilable € |
International Airport [ORD] ONLY and runs every day between the hours of 5:00am and 12:00am, Midnight, local S#teutane.
either shuttle service not be available at the required time needed or if you are flying in or out of Midway Internaportal A
[MDW], you are responsible for arranging your own transportation which the Hotel can assist in arranging. @ombéek fibr
more details and to reserve/verify a spot.

Due to the ongoing pandemic worldwide, some services provided to guests described above may change, be cancelled, or
be offered. Please call ahead to verify any plans, peeesces, etc.
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https://www.ihg.com/holidayinn/hotels/us/en/elk-grove-village/chieg/hoteldetail
https://www.tandylist.com/login?url=%2fregistration.aspx
https://www.tandylist.com/contact.aspx?id=e7280bdb-8493-40d5-b291-6f29318e9611
https://www.holidayinn.com/redirect?path=hd&brandCode=HI&localeCode=en&regionCode=1&hotelCode=Chieg&_PMID=99801505&GPC=CCC&cn=no&viewfullsite=true

Operating System Nine
W5 | & ¢byR&kiUland zero, some system utilities will need to map into this spac
and according to MMU math that last block is it.
Lastissue, we introduced the three primary ways to config the
0OS9 operating systenstartup, env.file, and OS9Boot. The
first two are standard stuffa list of things todad or do at
startup, and a list of settings to apply. Then we have OS9boot,

In contrast the smap command shows OS9s intern
assignments, in 256 byte pages. On a CoCo3 one MMkJ bl
in pmap is two whole lines of smap, or 32 pages. And su

I 02ttt SOGA2Yy 2F h{ LASOSad Sy&HIMKIKE bL2YRENRASKRI && yF
just another list? to touch, but also reveals a little bit of pocket change pma

R2SayQi aSSd® ¢KSNB I NBE mH L
Ly &aK2NI3>X AdGQa G KStheKGoBdR orilyNB dast2MMU Blak !l ANdbupla trireef phges have been strande

guarantees 128K total RAM, maybe 512d then get

smaller- the 6x09 CPU can only see 64K at a time. Large

enough to hold a carefully crafted OS, but not large enough NitrOS9 has obviously filled the available RAM as efficiently

to include a snazzy OS9 builder and configurator. possible. Just loading in more stuff would negate that. So le
jump into the rabkihole.

Once the OS is loaded our horizons expand, thanks to the

GIMEs bag of tks. First, it can build a virtual 64K window The DOS command built into DECB loads a single disk tr:

from 8K blocks scattered all around the physical RAM. And then executes it. In this track, OS9 crams the start of a kern

best, it has two of those windows and can rapidly switch a simple boot screen driver, and a dedicated boot loader th:

between them. So original ECB has to load everything in 64K, can read one device a floppy, hard disk, SDC card,

but SECB is able to use the enfidefor code, and the entire drivewire... whatever the rest of OS9 is stored on.

64K for graphics. Making 128K the minimum size.

and might not be useful, but we are looking at close to... 3K

Then we load the real OS, in the form of an OS9Boot file. W
Like the original ECB, OS9 Level One is limited to the CPUsonly a simple bootloader to read it, and a small ye

native 64K space, but with a wrinkle. To allow
multiprogramming, program code is loaded as separate
modules, each befit into a number of 256 byte pages. This
leaves a tiny bit of wasted space at the end, but only for now.

When the process is done, those pages can be freed up for

reuse. Except for one small problerode cannot be broken
up. Each process must be loddato sequential pages start
to finish. Imagine 3 programs have been loaded, leaving

unused space after the last one. User drops program 2 and

tries to load a different program that is slightly larger, but
small enough to fit in the total RAM availableill I fit?
Maybe not. Program 3 is splitting the available RAM into two
sections.

When the CoCo3 came out, there was an expanded OS9
available, OS9 Level Two. It will use an MMU to map different

areas of physical RAM into the virtual 64K the 6x09 ®@an s
theoretically avoiding the fragmentation issue LvIl faces.

complicated area to store it, OS9Boot cannot be -autc
assembled on the fly. It has to be paepd ahead of time. So
we need to know about the list of pieces parts.

We get the boot track by default, and the first user spec item
come easy. We always need the rest of the kernal (krnp2) a
its startup data (init). There is a low level error handler an
reporter (krnp3) that is nice to have. Finally, we will need
wayto connect this inner core to everything hardware, in the
form of the head manager IOMan.

¢KA& 3ANRdzZL) OFYy 06S G(GK2dzaK{4
SOSNI 6SSy ySIFENI I FNRYyd 27FF
out in the plant to deal with low levelorker bees like disk
drivers. We are going to need some middle management.

Branching out from IOMan, the first of the middle manager
is RBFMan. Random block files would be disk sectors

There is, of course, a new problem. Inside a single process OS9anything else that exists as separately addressable blocks

may have 25@&yte pages, but the whole process has to be
loaded into MMU size chunka rather large 8K in the case of
the GIMEIn MMU math, 8K + 1 byte = 16K. With only 8 of
these pages in view at one time, this is something to plan
around.

data.

Next is SCFMan. Sequential character files are any serial ¢
stream from an actual serial port to keyboards, text screer
and sound cards.

The pmap command displays the MMUs ability, 8K pages. My Finally, we have PipeMan, which handles communicatic
CoCo3 says the SYSTEM process has used up 7 of the 8 blocksetween processes (programs). This might not sour
available, leaving orfdock, or 8K free. That might as well be
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important at first, but turns out to be awfully handy when
each process has to fit in 64K.

Low level drivers will need to be listed immediately under
their manager, and below each of them is a number of
hardware descriptors explaining each device theedroan
handle.

This tree structure of managers containing drivers containing
descriptors is awfully handy on a small computer. For special
purpose boots, you are free saw off any parts you do not

need, from the smallest device descriptor up to and inctyd
one of the middle managers.

dsave /dd /d1 ! shell

If /dd is a hard drive image like the EOU image, the first wi
would still work, but dsave will be running for a while. Instea
copy the entire VHD file to a new name, mount that as /d
and skip the dsave step.

More complex changes were originally domgh OS9gen.
There are more capable replacements like KwikGen but le
A0F NI G GKS 0S3IAYyyAy3aId ! a
a copy, not your current boot image.

To add a driver to your boot while keeping all of the existin
stuff, start os9gn, feed it the current os9boot file, and follow

If you are using NitrOS9 Ease of Use (and you should be) eachthat with the files containing a new driver and its
of these managers, the drivers it controls and the descriptors descriptor(s). End the list with the ESC key. For example,

those rely on are detailed in the file
/dd/MODULES/NitrOS9_L2_BootFile_Dependac
y_Tree.txt. Or tohave a look at the current boot, with

all the bits listed in order, run this:

ident -s/dd/OS9Boot

Do you even need to know this stuff? Maybe not. Ease of Use
RSaLAGS

does manage to do a little au®@2 y F A 3
limitations, a standard desktop prdidlg works fine. And

there have always been alternative ways to make minor

changes.

For example, you could load a new driver and descriptor in
the startup file. Or you could run a utility like xmode to change

an existing descriptor on the fly. Or hand akea running

system, then write a new boot disk. For that last option all you
need is the cobbler utility. A cobbler makes boots. It does not
design new boots. It does not check the fit. It hammers out a

boot track and load file exactly like the live bivas running
under.

On a real floppy drive, you would not use the current boot

disk. There is a chance cobbler could delete the current
0OS9boot file, fragment the new one, and brick the disk. The

safe thing to do is run cobbler on a newly formattegfip
disk then use dsave to copy the rest of the files from the
original boot floppy. Everything gets defragmented, and

having both copies has saved my butt more than a few times!

cobbler /d1
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add a Deluxe RS232 you might run this:

0s9gen /d1

/d0/OS9Boot

/dd/MODULES/6309L2/MODULES/S CF/sc6551.dr
/dd/MODULES/6309L2/MODULES/SCF/t2_sc6551
.dd

[ESC]
0KS /,202Q4 .
LQY y2u uvz2ultte F FFy 2F 0

To make a totally new boot, cd/d/MODULES and have

a look at/dd/MODULES/EOU_special_notes. txt for
luck. Now copy thedi of everything EOU provides to a work
file:

cd /dd/MODULES

copy filelist6309.txt bootlist.txt
tmode pause

ident -s/dd/OS9Boot

Now you can open an editor in another window and compar
bootlist.txt with the contents of your current boot file, as
provideR 6& ARSyidi® 5StS0GiS SHSNJ
the full path to any thirgparty drivers under the proper
manager. Finally, mount your boot image copy as /d1 ar
feed the whole thing to os9gen:

cd /dd/MODULES
0s9gen /d1<bootlist.txt

Enough of thidNext time, we actually do stuff.
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CoCo News!

Curated by L. Curtis Boyl
Cherry picked by:
R. Allen Murphey

Tim Lindne& Salvador Garc

CoCo Digital Video New PCBs

Alan of AC's-8it Zone showed his first tests of prototype
CoCo 1 and 2 digital video output boards for direct to DVI
output and more with no analog signal processing circuitry:
YouTube link

Zero Hour
Nick Marentes put up his 2nd blog entry for his new game
called Zero Hour:

Blog link
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Card Deck Demo

Paul Shoemaker put up a graphics demo of some playing c
designs that he has running with a c¢hane language
subroutine for &£0Cal/2, and is thinking of porting some of
hisCoCd card games back to tl@Cadl/2 with this engine:

Facebook linkHethen dida further update, redesigning the

deck slightly, and played around with different speeds

display: Facebook link
SENENES 'H|

ol (1 61 €1 61 1§
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Larger,li1zed pla

cards!

Semigraphics Fighters

Erico Patricio Monteirouyt up an animated GIF demo on
Facebook showing 6 sets of moves for his upcomir
semigraphics fighter game (not shown at actual speed, b
greatly sped up)Facebook ik

oK BEE -1
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https://youtu.be/5VZsq050Lbk
https://nickmarentes.com/ZeroHour/02.html
https://www.facebook.com/groups/2359462640/permalink/10159089609022641/
https://www.facebook.com/groups/2359462640/permalink/10159092514132641/
https://www.facebook.com/groups/2359462640/permalink/10159087725402641/

Dropship

Darren Ottery put up a cool video showing his newldC
game "Dropship" (which requires an M& for fast loading

the screens) (Note: he has a spoiler video in the comments
showing the end of the game, todyacebook link

- TRSE-280 HC-11

DROPSHIP

ol s 0{ ONBSyaKz2u lilgiemb)A I NI y Q
: GIMEX IN THE WILD

ENTER TO GO John Laury is one of the people to get in on Ed Sniders "ee

release" versions of the GIM&with 8 MB RAM board (he also

got a 6309 & CocoMech keyboard), and he posted a bunch

pictures of it for people to check out witthe release versions

look like in the wildFacebook link

Closeout

Jim Gerrie has ported and extended another old game to the
MGC-10, this time Closeout, based partially on the original Vic
20 version from COMPUTE! magazine from March 1983:
YouTube link

MRDAVEG630ROMPAK

"This new ROM pak lets you load 32k size games thru
normally 16k cart if yd@e usng a cocol o, also works for
coco3 bank switching and lights are hooked ug@dine so
it's easy to useThe boards are available thru Dave. $10 as
kit with EPROMand chips. You can catch Mr. Dave on the
CoCo Discord SNIISNJ & daNBl @Scond

COCO SCROLLER

Ciaran Anscomb posted a demo download (compatible even
down to a 4KCoCadl!), showing a hardware scrolling trick on
the VDG (works with Dragons@oC¢ts): download link

#

Volume41, Number2 26 Summer2021


https://www.facebook.com/groups/731424100317748/permalink/3756296467830481/
https://youtu.be/fTkspCmoXh8
http://www.6809.org.uk/tmp/tinydemo/
https://www.facebook.com/groups/2359462640/permalink/10159114460847641/
http://discord.cocotalk.live/

CP400 JOYSTICK JOGOS 80

Ermani Cioffi posted a video demonstrating his Ge@d Erico Patricio Monteiro, whhas been working on the
CP400 joystick, that uses an Arduino, and also supports 2 Semigraphicg fighting game, had the game in progress
buttons for theCoCad. Google Translate of his YouTube featured on the cover of Brazilian retro magazine, "Jogos
description says: 80": Facebook link

"This ighe new joystick for CP400 and Color Computer. It has

2 buttons, which can be used with Coco3 games. Using an
Arduino analog, just like PS2, is much more accurate. Are you
interested? Talk to me.YouTube link

-

MC10 MCX32 EDITOR

Robert Sieg has released a video & download of the start of
his high re®ditor for the MC10 MCX32. It shows the whole
128x96x4 screen, and lets you edit it in 32x16 chunks, using
the regular semigraphics mode to show the "zoomed" in
bits: Facebook lin Download link

GALAX JAILBREAK

Jim Gerrie has released a beta of "Galaxy Jailbreak" for the
MGC-10, based on the Sinclair-8X original, but is using the
new MG10 BASIC compiler by Greg Dionne (actually, he
released 3 updates as the week went on; this is the latest
one): YouTube link
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https://www.youtube.com/watch?v=fMemAhF2t28
https://www.facebook.com/groups/731424100317748/permalink/3779284538865007/
https://drive.google.com/drive/folders/1pb_UAwDkGxXHGEan8kia5gi59HC10l1Y
https://www.facebook.com/groups/2359462640/permalink/10159106609347641/
https://youtu.be/BV0EeZC9KNM

He has also produced a 15 minute "Medly" video of games for
the MC10 that he now has compiled BASIC versions of (And
a link in the description of where to get these games):
YouTube link

(This includes: Galaxy Jailbreak, Alpha Force, Closeout,
Defconl, Coloroid, MC Lode Runner, Q*Bert;3d@amble
and Swell Foop)

ZERO HOUR #3

Nick Marentes has posted his 3rd chapter tocdo€d3

game in developmengshowing off his animated

backgrounds in a video (If we used this in a game on
segment with Nick explaining it, throw in the "Extra" story of
the accidental shaking cogs that looked better than the
intended smooth original)Blog link

[EsiisiifE [EsiisiifE

GRAPHICS SPLITS

Simon Jonassen put up a couple of screen shots showing a
teaser to a demo he is working on, showing 32 graphics mode
splits per 2 scan linegacebook link 1
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And then a video showing mixed modes, with smootk
offsetting by scanlineFacebook link 2

COCO CGA

Trey Tomes has put up a download on his github for the enti
CGA charaet set, that you can use in your own programs
This has the full 256 character set (Todd Wallace's NitrO
one, included in EOU, has 224 characters from CHR$(32)
CHR$(255))Facebook link

Download ASMource coddor the full character set:
github link
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Walter Zambotti has released his port of the V7/32V versic
of Unix AWK to NitrGS It took some effort to get it to run in
a 64K workspace, so this requires Level B/EEOS9
(won't work on level 1). Link to his Github to get the
sourcecode is atsin the post:Facebook link

‘TermiB2t /00 cd user/c/awk

{Tepni@2r/00/0SER/C/RNE: 1ist testawk
avk '/manager/iprintdl, $41° enployees

{Termni@2)/00/05SER/C/H
3j3Y manager account
sunil clerk account
VAryn manager sales
anit manager account
tarun peon sales 1948
deepak clerk sales
sunil peon sales 13
satvik director E P
{Terni @2 /00/05ER/T
ajay 43084
o]
anit 47600
fTepm! B2/ DD/USERAC/GUE I
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https://youtu.be/lz56Prab9Tw
https://nickmarentes.com/ZeroHour/03.html
https://www.facebook.com/groups/2359462640/permalink/10159123972547641/
https://www.facebook.com/groups/2359462640/permalink/10159138621062641/
https://www.facebook.com/groups/2359462640/permalink/10159125094447641/
https://github.com/treytomes/color_zzt/blob/main/demo/ascii.asm
https://www.facebook.com/groups/1929079184021683/permalink/2841499922779600/

CALL FOR SPEAKERS MC10 TP10 BANNERS

Tandy Assembly is looking for speakers for this October's Jim McClellan has started working on anM®anner maker
show in Springfield, Ohio. You can read the guidelama (including showing a sample from hisITPthermal printer)
email the link provided herewveb link on the MCG10 Facebook pagdtacebook link

Tandy Asrsembly 2021

HOME  TECHTRACK  EXHIBITORS  SCHEDULE
SPONSORS ~ VENUE  CONTACT  TEAM  BLOG October 1-3, 2021

Springfield, OH

CALL FOR SPEAKERS!

COCO MOTHERBOARD

Rocky Hill on YouTube put up a video showing his receiving of
some clone boards of@oCa that he ordered to make sure

a KiCad schematic works properly, as part of theBierve
project. For a first revision board, it requirgatprisinglyffew
fixes,and works well enough to rumMega Bugand use a ALICE 90

joystick: YouTube link "retrolimber2018" on YouTube put up this Italian video of the
French Alice 90 computer, which was the successor to tt
Alice (an M&O0 clone) that came out in 1985. It has
improvements, though including 32K RAM onboard and a
full keyboard. It also had 8K allocatafir video RAM, which
means that it should be able to handle PMODE 3 and
graphics fine as well (unlike the stock-8L which can only
use up to 4K for video RAMyouTube link

THE SOLAR SYSTEM

Michael Pittsley has uploaded an almost 30 minute video
showing theCoCoprogram (with audio on the cassette) for
the Radio Shack Talk/Tutor educational program, "The Solar
System: Featuring the Discovery of the Planet Pluto”, which
includes the real voice of Clyde Tombaugh (starting at 17:35),
who discovered Pluto in 1930YouTube link

POKER SQUARES

A beautiful ring system

>
Mean density less than water

— Titan ——
A satellite with an atnosphere
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http://www.tandyassembly.com/speakers.html
https://youtu.be/QcRTDDZ0i-s
https://youtu.be/X6AHVhhXBLE
https://www.facebook.com/groups/731424100317748/permalink/3793464547447006/
https://youtu.be/EZHH2ldm8L8

Paul Shemaker posted a couple of videos showing his porting MINES+
his Poker Squares game back fromG€@S to theCoCdl/2

(and thanks Simon Jonassen for helping track down an
insidious bug)Facebook link

And on Friday, he released it in our Discord, in the general
gameposts channel. It should be up on the Color Computer
Archive soon.He has also started working on a CocoVGA
version; his first screenshot of imported cardsifrine CoCo

3 is on Facebooktacebook link

TREASURE ISLAND DEFENCE

Sheldon MacDonald has now started rolling out his@e®@o

3 andCoCd./2 with CocoVGA game, Treasure Island Defence.
The game will come on the Game MAster ROM cartridge and
fully utilizes the sound chip on the card, as well as 16 color
graphics on a&oCol1/2 with the CocoVGA (and the ROM  Fabrizio Caruso placed 2nd in the PI2B category of the 10
double speed that putting the game on a cartridge allows). liner BASIC programming contest, with his-MCgame
The cartridge will be $20 USD, plus shipping. You can also Mines+. He has a video demo of the game in thel®iGroup
request the source code from Sheldon as well. It is possible to 0n Facebookfacebook link

run it off of disk, but it won't have snd. He showed a picture

of the the complete "kit" to show how it is constructed, and ~ You can download the game in .C10 héséhub link

what is included, on th€oCagroup onFacebook link

COLOR TOWN OF ZZT

Trey Tomes put up a screenshdtao PC toCoCo3 game
conversion he is working on (using the extended IBM AN
character set), which was called "Town of ZZT" on the F
Facebook link

He also put ugome screenshots of level mockupsicebook
link

He also put up a video shking it running from Ed Snider's
PSG sound card now as well (note the PSG has to be in slot 1),
He notes that notes sound "darker" on the PSG vs. the GMC,
and compares the two in the vide&acebook link

a -]

|nn|=- 1e Level N
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https://www.facebook.com/groups/2359462640/permalink/10159137162002641/
https://www.facebook.com/groups/2359462640/permalink/10159137811297641/
https://www.facebook.com/groups/2359462640/permalink/10159123932637641/
https://www.facebook.com/groups/2359462640/permalink/10159138706592641/
https://www.facebook.com/groups/731424100317748/permalink/3786383284821799/
https://github.com/Fabrizio-Caruso/TRS-80-BASIC-10-liners/releases/download/MC10/TRS-80-MC-10.zip
https://www.facebook.com/groups/2359462640/permalink/10159131225522641/
https://www.facebook.com/groups/2359462640/permalink/10159133708932641/
https://www.facebook.com/groups/2359462640/permalink/10159133708932641/

MC10 MCX32 MARIO

Robert Sieg put up some animation oglth Mario for the
MGC10 (Created on an MDD with the MC>32): Facebook
link

ZERO HOUR #4

Nick Marentes has posted his 4th chapter in his Zero Hour
developmat blog - this time covering sound effects & his
"ambient" sound in the background that goes along with the
animated cogs he showed in the previous episdgleq link

i
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DUNJUNZ ANNIVERSARY BDITIO

Sixxie (Ciaran Anscomb, author of XRoar) put up a video
showing the Anniversary Edition of his Dunjunz port to the
CoCoor Dragon (which includes the multice soundtrack

on the title screen if you have 64KjouTube link
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COCO3 WEB SURFING

Henry Rietveld put up a video showing®igCa3 surfing the
web through Action Retro's "Frog Find" search engine (ma
for vintage computers). | believe he is loggingGo€oonto

a host PC via Va2 or VT100 emulation, and going through
that way (similar to Lynx)¥ouTube link

MORE VDG HARDWARE SCROLLING

Simon Jonassen has posted his next version of VDG hardw
scrolling tricks, this time with a screen split text screer
Precise timing is still being worked on, so it's got a few visL
glitches, btit's working: Facebook link
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https://www.facebook.com/groups/731424100317748/permalink/3796235993836528/
https://www.facebook.com/groups/731424100317748/permalink/3796235993836528/
https://nickmarentes.com/ZeroHour/04.html
https://youtu.be/BHC1slG_J8M
https://youtu.be/3QXs0Rk16d4
https://www.facebook.com/groups/2359462640/permalink/10159143282597641/

GIME SCROLLING SHENANIGANS Facebook link
John Laury posted @oCa3 only response video to Simon's,
doing a similar trick but using the much easteuse GIME Introducing the COLOR CONNECTION™

registers on th&CoCa: Facebook link Plug A TRS-80* Color
Computer into the World of

System-50" Computing. D
Now you can expand Tandy's exciting new TRS- &
FnTEEal YT

Is A
COLOR CONNECTION into the Program
Pak* connector of the Color er.

Plug the other end Into a Sys! bus
NW' "::"" ‘m“’:“ you Get serious!
‘“‘kth:“. 1, l“’ F&“m “ m
ent, wor .
e e sipER
formers, like Percom Data This mapped
display updating, software
Mini-disk storage — today! defined Km display lormngg
-the- for your ex: — up to 80 characters by
Froven LED it ik st The i
mi
680X lormed upper and lower case
since 1977, Percom ers, and more. The
LFD minl-disk systems come com- pro-
plete, ready 1o plug in and run. File vides either composite or sepa-
storage capacities range from 102 rate sync-video and
Kbytes for a one: Ll interfaces a standard &
system to almost 0.6 video display monitor.
e Beyond 16K

Another option Is Incremental
memory expansion. Add 8-, 16- or
24-Kbytes of static RAM with our
M24SS card; 16-, 32- m«:o{
dynamic RAM with our card.
The COLOR CONNECTION prevents
b internal mem-

ory and extemal memory.

System Requirements The right motherboard

The COLOR CONNEC- Fast mini-disk storage, full format alphanumerics and
TION interfaces a TRS-80* mlddm are obvious expansion The

COCO3 512K IN THE UK

For any UK or European listeners who may have managed to
pick up a 128KKoC@ over the years, Ciaran Anscomb (author
of XRoar, Dunjunz and other things) has made some

. Computer'to a System- m;ioMuMbwdmmn
consider the This seven- rd
prototype 512k _upgrade boards. He has one installed and 30 s motherboard. Pouer for %“""‘eﬁm‘*““n“fm"‘ﬁ““
tested and working, so he doesneed the other prototype, e e e o RO DOTI TR ciole et &1 e
he is selling a few extras, which should mean much cheaper  Fous Gy The COLOR CONNECTON poues o 2 o
Al ’ P s e s st e OO BB CTION s
shipping than ordering from the USA. The boarfiliz.50, o neadel sl endeiko g con9s  vourwonid Enjoy

plus shipping (which varies depending on option&b link
COMPOSITE BEFORE AND AFTER

CoCo 3 512K SRAM upgrade Riz Thomas on Facebook did a composite upgrade Gm@is
Wor}(\ng prototypes. There was a minimum PCB order, so these are my spares offered 21 based on ACIS 8 Blt Zone (Alan) Video that we hlgh“ghte'
S e o AL B few months back. He has before and after results posted...
As described here: https://gitlab.com/sixdie/cc3-512k. Improvementl FacebOOk Ilnk

2 boards available (| probably do have the bits to solder up a third if there are really

that many people that want one). Base price £17.50, so total price incl. shipping:
CoCo 3 512K SRAM

UK
UK Standard 1st Class £18.79 £19.63
UK Standard 2nd Class £18.46 £19.30
UK Tracked 48 w/ Signature £21.94 £22.88
USA
International Tracked & Signed £27.05 £28.68
Australia
International Tracked & Signed £27.1@ £28.73

SS50 COLOR CONNECTION
Carlos Camacho found an interesting ad from a 1981 6809
magazine (before angoCodedicated magazines came out,
and within a year of th€oCdbeing released), of a hardware
adapter called the "Color Connection”. This was &80%8s
adapter card, and could optionally allow RAM expansion of up
to 48K (this was back when Radio Shack only offered 4 or 16K),
as well as allowing hooking up of varioub@8ards. (S50
was a common expansion bus on early 8 bits' from around the
mid-1970's to mid1980's). Some other cards that were
available were 80 column cards, disks drives (a full year before
Tandy offered them), and7aslotexpansion interface.
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https://www.facebook.com/groups/2359462640/permalink/10159148836767641/
https://www.6809.org.uk/shop/
https://www.facebook.com/groups/2359462640/permalink/10159151401947641/
https://www.facebook.com/groups/2359462640/permalink/10159150637017641/

DMR105 AND MULTRAK UNBOXING

Catherine Trudgbosted photos of her unboxing a DNIB5
dot matrix printer, which is in very good shapi&ik 1 She
also unboxed a later generation MultiPdikk 2

DIY CARTRIDGE DEMOS

8 Bits in the Basement put up a video of what he is doing with
Mark J. Blair's cartridge PCB (which he designed back in 2013).

He shows to set one up, and stmsome demos (including
mounting the board inside th€oCo freeing the cartridge
port itself: YouTube link

COCO2 CLONE MOTHERBOARD TESTING
? r3ed gD IR

:’1‘/‘\' TS =
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Rocky Hilput up a couple ofollow-up videos showing his
testing of the serial and cassette ports on his motherboard:
Cassette (also tests the joystick). It did 1/O error, but loade
enough to run. It plays, but loses the artifact colors (maybe
color burstissue, he speculates). Joystickkgowvell, though:
YouTube linkSerial: YouTube link

VIRTUAL SPRING FEST

Glenside Color Computer Club hosted a virtual Spring F
which was a chance for folks to gather during the time
CoCoFEST! Would have happened before COVID, !
gathering took place using their BlueJeans conferenci
service. Replays availableFaceboolandYouTube part 1

YouTube part 2

Search

Spring Fest!: @%
Saturday April 24, ._(5/

2A21 @ 7:00 PN C0T oo

Posted on April 20,2021 | by Jim Brain

Glenside Virtual

Mailing List

MCX32 BASIC UPDATE 3.1

Darren Atkinson has releasedwdate to the MC382 BASIC
(now to version 3.1), which fixes a variety of bugs in the ne
enhanced BASIC for the MQ, and some specific to the Alice
32 and Alice 90 machines as well (including fixing the tol
values for the PLAY command, since these Adiee's run at
1.00 MHz, not 0.895MHz like the original Alice and1®IC
did). It also enhances the RENUM utility. (Link to download
in the right column)Website link

MCX Wares

April 16, 2021 Links

MCX Basic 3.1 Update

« User's Guide
* MCX Basic 3.1 Update

Version 3.1 of MCX Basic is now available for download.
This update is mainly to fix bugs that have been reported
with version 3.0.

Blog Archive
¥ 2021(2)
v April (1)
Use the link on the right side of the window to download the MCX Basic 3.1 Update
installer. » January (1)

> 2020 (8)
Changes in MCX Basic 3.1:

ITTY BITTY BANNER MAKER

Jim McClellan has released version of his Itty Bitty Banr
Maker for an M€.0 with a TRLO (and it requires an MCX32
SD). Currently it allows a 64 character banner wit
alphanumericand an exclamation point (more to come). He
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https://www.facebook.com/groups/2359462640/permalink/10159149743387641/
https://www.facebook.com/groups/2359462640/permalink/10159149584902641/
https://youtu.be/BWr6GbQZIfQ
https://www.youtube.com/watch?v=0iLEE3Uvddc
https://www.youtube.com/watch?v=4JZ7AA1oiKc
https://www.facebook.com/groups/290791956162/permalink/10159266940176163/
https://www.youtube.com/watch?v=gbRLZvkuS_A
https://www.youtube.com/watch?v=O5xiGV-q5TQ
https://mcxwares.blogspot.com/2021/04/mcx-basic-31-update.html

has tke download available, and also shows a sample in the
MGC-19 Facebook grougacebook linkDownload link
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NITROS9 LEVEL 1 FOR DRAGON PLUS BOARD

Felipe CoCaoDemus) has released a special NitgQvel 1

for the Dragon Plus board (for either Dragon 32 or Dragon 64
computers). It supports native 80x24 hardware text screens
(and saves RAM for level 1, since that 2K of text is from
outside NitrOS9's 64K), and also supports the extra 64K RAM
on the Dragon Plus as a 64K RAM drbetails and
screenshots of it in actioWorld of Dragon linkDownload

link
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Dragon Plus

(C) 2814 The Nitr0S-9 Froject
**  DEUELOPMENT BUILD

*% NOT FOR DISTRIBUTION! %
Sat Apr 17 89:58:439 2921
http://uww.nitrosd.org

* Welcome to Nitr0S-9 Level 1 *
yyyy/mm/dd hh:mm:ss
89:59: 18

Tine ?
April 17, 2021

Shell
0S9:vinit

XROAR TAPE LOADING ENHANCEMENT

Ciaran has an update to XRoar that allowsestapes to load
properly now (if they had some faint ghosting/echoing in th
background, as he found on a commercial Galagon tape
Facebook link Download link (version 0.36.6448) for
Windows 32 and 64 versions with this update

DRAGON / COCO MYSTERY HARDWARE

Philippe Hennebert posted some pictures of DraGoo
related stuff he has found while digging out his old stuff, an
came across a couple of hardware bits that he doesn
remember:Facebook link
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https://www.facebook.com/groups/731424100317748/permalink/3816018745191586/
https://drive.google.com/drive/folders/1qtxFgolqukILnEcQI1req-YMg5Q7dLb-
https://archive.worldofdragon.org/phpBB3/viewtopic.php?f=5&t=10923
https://archive.worldofdragon.org/phpBB3/download/file.php?id=4639&sid=d68826ff51f1aba2c1a90cd04d847bfa
https://archive.worldofdragon.org/phpBB3/download/file.php?id=4639&sid=d68826ff51f1aba2c1a90cd04d847bfa
https://archive.worldofdragon.org/phpBB3/viewtopic.php?f=5&t=10922
http://www.6809.org.uk/tmp/xroar/
https://www.facebook.com/groups/dragon32/permalink/2893827980876852/

DOGS AND DRAGONS CUTHBERT DRAGON NEW VIDEOS

David FGisbert posted a picture of his dogho is obviously Cuthbert Dragon has started putting up Dragon game vide
a huge Dragon fakacebook link again (on real hardware). Most we have seen before, but
few are uncommon to the CoCdGuardian Angel, igsion
Attack, Laser RuiYouTube link

Dragon 32 Guardian Angel Dragon 32 Mission Attack
COCOVGA POKER SQUARES 9 views * 1 week ago 12 views * 1 week ago
Paul Shoemaker has put up a video showingdrly efforts
on his upcoming CocoVGA version of Poker Squares. For this

version, he is working on some animated cards, which are
shown in the videdtacebook link MG10 MAHJONG UPDATES

Jim Gerrie has released a slightly updated version of his M
10 Mahjong game, and has a question for viewers/players
he has the tone of the select & match sounds go up as tt
number of tiles left in play goes down; he is wondering if the
works, or should it just be fixed tonegBuTube link

— RUTTIVTIH
a4
» J

TILES
70

SEMIGRAPHICS FIGHTING MAGIC

Erico Monteiro posted a live dev video on YouTube showing
some actual test game play for his upcoming SG4 fighting
game in BASIC, using his amazing animati@nsube link

3
-4
3
=
1
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TREASURE ISLAND DEFENCE SUPPORTS COCOVGA

Brendan Donahe has received his cartridge of Treasure Isle
Defence from Sheldon MacDonald, which is the first gam
cartridge for theCoCoever that supports theCoCol/2 16
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https://www.facebook.com/photo/?fbid=2095057597300907&set=gm.2893576657568651
https://www.facebook.com/groups/2359462640/permalink/10159143398312641/
https://youtu.be/u2A1pfNH31w?t=110
https://www.youtube.com/user/MaryWinstead32/videos
https://youtu.be/Y1Ha8nkwYEM

color mode \ith the C@oVGA (that Brendan designed and

sells), and also uses a GMC board with built in sound chip.
Brendan has some pictures and comments on the package

Facebookihk

TIM LINDNER VERSUS ARKANOID ROUND ONE
Tim Lindner, who is the most acti@eCacontributor to the
MAME Ce€ocores, apparently took a bit of a break to record

COCO2 MOTHERBOARD CLONE REV B

Rocky Hill has released a video showing his new Rev B n
board CoCa2 main motherboardYouTube linkAnd he has
completed it and installed it in the s®& (and replaced an
incorrect capacitor so that color artifacting now works, an
fixed the E and Q clock¥ouTube linkknd a, as he describes
it, "weird RF thing | made" to clean up some of the R
interferencehe was gettingYouTube link

a couple of gameplay videos, playing the official Arkanoid and
showing it in botlCoCdl/2 ard CoCd modes:
CoCaB: YouTube linkCoCadl/2: YouTube link

WATERCOOLER POLTERGEIST
Watercooler Films (a rather large YouTuabannelwith over

18,000 subscribers), put up some raw footage of Poltergeist
gameplay, which was recorded for "the review series Take Me
To Your Leaderboard”, which is a podcast about B movies. |
think this is a tanch show about playing video games based

on movies (their main podcast is Bad Movie Fienas)Tube
link, their podcastpage their Patreonpage

a0
ogos<no
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SMOOTHER SCROLLING AND DAC TRICKS

Simon Jonassen has an updated video showing the smo
scrolling VDG text screen hardware triekcebook link

He also put up a video showing a demo sound program th
uses both the 6 bit DAC and 1 bit sound output"
simultaneously for two voice music in hardwaracebook
link

HEADLESS NITRDS

Barry Nelson has uploaded some "headless" N#&rOS&yel 1
disk images to the FaceboGkCaroup. These are set up to
boot with a shell onto the serial bit banger port (so that yot
can use a terminal, or another computer with a termina
program), and heds versions available for 300,600,1200 ant
2400 baud. This was requested by some people who want
run 80 column (or higher) terminal programs to use thei
CoCdl's. Facebook linkHe also put up a ROM image for ADO:
3 Extended, with will automatically execute the DO
command when theCoCo3 is turned on, unless you hold
down the spacebar. You can either burn it into a 16K ROM,
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https://www.facebook.com/groups/2359462640/permalink/10159154988322641/
https://youtu.be/1eexgL5b4lo
https://youtu.be/PFRBrOb4qNw
https://youtu.be/1tFtJW1PTl8
https://youtu.be/1tFtJW1PTl8
http://bmfcast.com/
https://www.patreon.com/bmfcast
https://youtu.be/tnUR2fmFK74
https://youtu.be/V18fohn3YzE
https://youtu.be/DttwjeV-4Wo
https://www.facebook.com/groups/2359462640/permalink/10159158264337641/
https://www.facebook.com/groups/2359462640/permalink/10159171323352641/
https://www.facebook.com/groups/2359462640/permalink/10159171323352641/
https://www.facebook.com/groups/2359462640/permalink/10159163888672641/

install it in one of the extra ROM "&b on the C&@oSDC
Facebook link

NEWTECH MODEL 68 CLONE

Paul Fiscarelli put up a video showing his newly acquired
SWTPC 6809 system, and how he got a 6 bit DAC Mewtec
Model 68 Music Card cloned for it (the original board was
from 1977) YouTube link

8-BIT COINS

An interesting discussion on tli@CoFacebook group a
program has been written for the Commodore 64 to mine
bitcoins. PCGAMER had an article that it would take at lez
50 trillion years to mind a single bitcoin... and the speculatic
i is if theCoCocould cut that in half, andnly take 25trillion
years Facebook link

COCOCREW APRIL 2021
April'sCoCaoCrew episode has dropped, and includes a tech

discussion on the TIMER function in ExtehBASIC, and a e Brian Michael Smith shared a link.
discussion about theoCdobby getting more expensive, and April 30 at 8:54 AM - g
thus not as much fun, for someodcast link | wonder if CoCos could do it in 25 trillion

years?

PCGAMER.COM

Mining a single Bitcoin with a
Commodore 64 will take at least 50...

Os 24 10 Comments

COCQ WITH DELUXE KEYBOARD © Like O Comment # Share
Tom Best put up a video on YouTube with his origiag@ic?

(with Extended BASIGhis first computer (he even upgraded
the keyboard to the 57 key that was originally for the
unreleased Deluxe, added a composite video out with inverse
video, and mentions that he did dabble with ML enough to
write his own ML subroutinesyouTube link

SCREEN CHARACTER FADING

John Laury did a quick littte ML demo of a way to "fade
characters out (or in, if you wanted) on a scregnblimping
the ASCII values up byFhcebook link
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https://www.facebook.com/groups/2359462640/permalink/10159172322447641/
https://youtu.be/OGsGSrdn-jE
http://cococrew.org/
https://youtu.be/Ng3W66HAKTg
https://www.facebook.com/groups/2359462640/permalink/10159170811942641/
https://www.facebook.com/groups/2359462640/permalink/10159169372687641/
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RS SWAG

Radio Shack seems to have @@Cdyadge shirts up for sale
again (they disappeared farwhile. Facebook link

Radie fhaek

TRS-80
S o —

TR10 GRAPHICS?1?

Robert Sieg posted a picture of a "graphics" dump dhevitih
his MC10 and TRLO printer - which isn't supposed to be
capable of graphicgacebook link
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COMPUSENSE FIX

John Whitworth (who has been making the Drd&gjas
boards that we have talked about in recent monthhe
+64K, 80 column screen upgrades based on the origir
Compusense designs from the 1980's) discovered a "ti
error" in the Compusense boards, which can cause son
video problems on some of theiginal baords. He has a
simple fix for it, involving adding just one wire to graund
Facebook link

ﬂﬁoeoo DO

2000000

VCC vcc

MISBEHAVING DRAGONPLUS

John also posted a video explaining an issue he was hav
with his new DragonPlus boards, and how he fixed it (f
thought it was the brand of PROM chips, but it turns out to b
a bad 78HCO04 chip, with a gate not behaving at high spee
YouTube link

DRAGON 32 REPAIR VIDEOS

The Digital Orphanage put up their final Dragon 3
repair/test/play videos (which we have covered before)
where he finishes fixing up the last Dragons for the museu
(and, as it happens sell some extra ones off). He goes intc
tracking RAM chip problems, and fixing some keyboard issu
as well as testing some Dragon games. Also, a ratt
interesting 64K RAM upgrade on the Dragorny@2i Tubeink
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https://www.radioshack.com/products/retro-radioshack-tandy-trs-80-coco-badge-t-shirt
https://www.facebook.com/groups/731424100317748/permalink/3840833976043396/
https://www.facebook.com/groups/dragon32/permalink/2896573477268969/
https://youtu.be/q_rzbHtYV-0
https://youtu.be/fD29GliCFMI

SQUARES

MGC10 BERZERK COMPILED

Jim Gerrie has released a compiled version of histOMIC
Berzerkgame, with a newer method for handling diagonal
movement from the arrow keys on the MO (the latter
suggested by the author of the MO BASIC compiler, Greg
Dionne). Normally, an INKEY$ will only read 1 key at a time;
this has to read twoyouTube link

He also released a new version of his Micro Checkers for the
MGC-10, that fixes a couple of bugs: the Al wouldn't always do
double jumps against you, and you could jump in the wrong
direction with unkinged piees after your first jump. He also
added a cursor key seledtouTube link

CDITION

FRANKEN JOYSTICK

aAhlS hQlI SINYy {N®»w 2y CI OSo62
- a homemade hack that @most 2 small paddle controllers
to control each axis... as he says, until he can get a real ol
This might actually make some games easier to play, li
Popcorn, Catch 'Em, Warlords, Space Assaulttatebook
link

DONKEY KONG REMIX HDD LOADING
Henry Reitveld uploaded a video showing him loading/playir

MORE COCOVGA POKER SQUARES Donke_y Kong Remix theld—fash_ioned way - from a
Paul Shoemaker posted some more updated screenshots for SSEEIETE Y sElese (el e G LTIV Gl Tk
his special CVGA edition of his Poker Squarasig, which

uses the 128x96x16 color VG6 mode that th€o¥U&GA

supports. It's coming along nicelyhcebook link. and then

he finished the game this week, and hasasésl it (should be

on the archive soon). He also has a video showing it off.

Remember, this is a Go 1 or 2 playing it, with the CoVGA

upgrade Facebook linkAnd if you want to get the game right

away from Face book, he has it in th&d@group in the files

section Facebook linkOr from Brendan's @VGA page

Website link
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https://youtu.be/ozEII7O9n1g
https://youtu.be/oXxDZ9EPC2c
https://www.facebook.com/groups/2359462640/permalink/10159157390427641/
https://www.facebook.com/groups/2359462640/permalink/10159168689277641/
https://www.facebook.com/groups/2359462640/permalink/10159168678772641/
http://www.cocovga.com/downloads/
https://www.facebook.com/groups/2359462640/permalink/10159162568897641/
https://www.facebook.com/groups/2359462640/permalink/10159162568897641/
https://youtu.be/Su4QB9oI3zw

