Synther 77% - Tne Digltal Music Syntheslzer

Synther 77% Is a clglital syntheslzer tor your TRS-80 Color
Computer thet s completely contalned In the soffware. No
exgensive, adcitlional hargware |s needwed. The user hes control
ct 2almost every aspect of the music Tthet |s <created. The
envelcpe and waveform may be preset [n as many as 50 ditterent
stTops. Speclal teatures such as the bender and the bolnger can be
usea TO adad speclial eftfects,

The sound produced by Synther 77° Is_ avalladle trom the
speasner of the TY or monitor anc¢ trom the AUX plug that connects
TC TtThe Tape recorger, You <can record your creatlons by

clsconnecting the ON/OFF cadle (tne smallest  plug Into the
recorger), Inserting a blank Tape anc pressing RECORC.

As the above Introductrion (ana asloT of thls manual) Impiles, some
aspects ot Syntner 77% can be rather compllicatea.

hoswever, wusing Syntner 77% cen be very easy and a lot of fun.
The tcols are there To cresTe virtually any sounc possible, and
plenty ot experlmentation wlli ylela rewarding results. The
casual wuser will enjoy just playlng Synther 77%,  whlle the
serious 'sTucent' ot muysic can pertect not only the pltch, but
The varlous other aspects of a musical Instrument, we recommend
ThaT you Take the 'Tour' which this menual proviges. Then enter
& simple melody; put Syntner 77% In autoplay ana experiment wlthn
the 50 daltterent volices along wlith all the other varlable
mcaltlers, wWhen you ting & combination you |Ilke, save It ftor
future playbachk.

GETTING STARTED

Synther 77 Is written entirely In machine janguage. It Is
loscea trom tape by typing CLOADM and pressing the ENTER key. To
loag trom dlsk, type LOACM®SYNTHER ana press the ENTER key. Once

The program has loacec, It wll!l automatically EXECute and you
»wlll see a2 flasny “title screen. When you get bored of the
openlng screen, press sny key anc you wllil see the play page.

This snoula look sometrling Ilke:
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Pou wlll notice that the flrst ana second ro= of the
keyboerd are wused as tne plano keyboerd. The GWERTY ro=
corzesponds to the =hite koys and the numbDer kays to the bldacs
ones. You should also notlce that somo Ot the number xeys arae HC7
used. The ones thet eork are 1, 2, 4, 5, 6, 8, 9, :, - ang tne
BREAK key. The CLEAR wey Is used as nigh C. You may want 70 purt
& llrtle plece ot tape on the keys that work. |t you press tne
SHIFT key, you wlll see Page Two. Thls page |s w«nere you «ill
‘make most of the <changes to your musical notes. There is a
plcrure of Page Two In a later section of this manual.

A GUIDED TOUR

The tollowlng secticn is a gulded tour of the functions of
Synther 771°%. You snhoutd have Synther 77° running betcre ycu
contlinue, AT fthe end Ot the tour, you should be tamillar eitn
each ares ot the progrem.

Once the program is running, press the 'U' key several times
while @edjusfting the volume On your TY, You snould hear a note
that lasts about & halt second and sounds |llka 4 wukeleie. This
Is rhe LUTE stop. You may need to adjust tne tuning on your T+
tor the clearest sound. The pitch is mladle C.

Press the 'UP-ARRCW' hey. This Is the same note, C, but an
octave lower. The plrch ot this note [s halt ot thar ot micale <°
and contalns only hait as many cycles per seccnd. HNow press fne
'CLEAR' hey. Thls note Is the C one ccteve higner tnan midcle C.
It's pitch Is twlce that ot micdle C and has twice as many cycles
per second.

in the lower rignt corner of the screen |s the RANGE
Indlicaror. Its upper colored block shows the Two OCtave range Ot
the computer keyboard. The lower colored ar shows the tuned
musical range of the particular stop you heve selected. Press
_the 'ENTER' key ana watch what nappens to the dlocks. Where is
migdle C on the keyboard now?

Now press the 'COWN-ARRCW' key. Volla! @we are back hcome
again. Now press [t & few more times untll range inglcatcr 1s 25
low as It wlll go. Congrartularions!!l you now own The worl?
tirst 256 toot long Lute! (You may neea To turn the volume 47 °
Yo able tOo near the 4 cycle per second novte...)

0w

Press the 'K' key. (And turn the volume down) What happened
to middle C? You have just shiftea stops ftrom the Lute TO the
KRUMPHCRN ., Notlce fthat the stop range colcr dar has shifrea 710
the right ana has goTten smeller. This Is because tne musical
range ot the Krumphorn Is less than that of the LuTe. The
hayboard range in¢lcaror has moved to wlthin this boundary.

The Krumphorn not only has a dlfferent timpre (prcnounced
Ilke "CAMBER™) =- or tone - than does the Lute, Huf also has 2
dltterent envelcpe. The colored bars at the lower lett of Tha
screen Indicafte the envelope ot The noftes you are playing.
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Syntner 771°

Press the '"B' key, then -a new noTe,. Can you hear the
difterence It makes? What happens =hen you do thls several
times? The 'B' controls the plitcn BOING at the beglnning of each
ncle. At nilgner levels ot 'S' (Sustaln), you will near more
Boing. The number below The 'B' color stripe dlsplays the value
To which It |s set, At a value between 6 and 9, the note decencs
into pitch, At a value between | and 4, IT rises Into plitch, ATt
a value of 5, there Is no Bolng. AT elther extreme there |s a
little extra twist, The 'N' key lowers the Bolng value and tThe

'B' xey ralses It. At low values of 'S', aimost Imperceptible
amcunt ot cnset Boing can be tound which mimic the tlattening ot
& plucked string. This |Is useful to remember for those times

when ycu may tire of Loch Ness Monster sounos...

Now set the Bolng Inalcator level and let's proceed wlth the
tour. The composer Ussachevsky once speclfled for a composition
some electronic nctes which Included attack, sustaln, decay, and
reiease parameters, These parameters deflned the verylng
loucness ot a note from start 1o tlnish. Since then, thls ser ot
nemes has become a falrly standard way of cdescribing the envelope

or shape ot & sound. Since 1the release process has become
contusea with gdecay, and particulerly since the keyboard of tThe
Color Computer is reacy meace for It, Synther 77 uses a FELT
ratner than a Release generator, This will be wexplalned |In
cetall later.

The 'A' and 'Z' keys set the Intensity ot the ATTACK = 'A!

incresses It wehlle '1' oaqecrezses 1It, Set the Attack to Its
IOwest value ang compare the sound as you Increase It to Its
highest value. The attack controls the volume rlse at the

beginning ot each note. Set the Attack to some reasonable value
ang let's move on to the Sustain. 3

The 'S' ang 'X' keys set the length of the SUSTAIN. Sustaln
Is 2 psuse between the attack and the gecay curing which the tone
coes not change In loudness, Usually, Sustain |Is set to be

longer than It neecs to be. In Synther 77 thls functlion also
8ttects the Bolng rate, the Vibrato rate, and the Bend rate,
=hich we snall dlscuss shortiy, In 8 way, the 'S' key may be

s23ic to set tne slowness of things.

Press the 'L' key To se? the Lute stop agsin. This resets
Tthe 'S' to a los value, Hos occes the sound change &8s you
Increzse tne 'S' to Its meximum? Now reTurn 'S' to zero and put
& bit ot Being on The note. See what! happens now 85 you Increase
the 'S' 1o a maximum. The Bolng eftect should become longer ang
deeper .,

The next part of the envelope To be explored Is the decay
function. The 'D' ang 'C' heys set the decay rate. A high velue
leTs the note foce oway slowly while & lower value makes It fage
dwoy taster, FReset the Lute and see what happens ot varlous
Decay rates, At the lowest value It should sound Ilke a pluckea
rubber pband. At the highest value = where there Is no decay at
eall - 11 becomes |lke an crgan.
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Synther 77

Leave the decay ar the high value - In the organ position -
and ler's explore the final element ot the envelope process, The
releasa. #hen you lltt your finger from tne key ot a plano, the
Internal mechanlsm drops a block ot felt cn the vibrating eire,
damping the sound, Depending on the size ot the felft, the sounc
moy dle away Qulckly or last a whlle |cnger atter the kev has
been released. The 'F' key sets the amount ot FELT - the greater
the Felt value, the more rapidly the damping occurs. Nofice that
this damping occurs only AFTER the note key Las been releasza.
The FelT adjustment has slx levels, Sy pressing 'F' when 1tne
Felt value Is slx, you can return It to one.

You wlill also notlce that when the 'F' value Is sef to ocnae,
the Decay Is set to the organ mode, and fthe susTain sefT 10 ero
that the tone lasts forever. This allows the usa of the |ow
trequancy osclllarions as vidorato source vol tages. This
contlnuous slignal may then De seT by the keys tO varlous rartues
and wave shapes. To escape this contiguraticn, simply press tne
;' key. Thls restores you to the CCNTROL moce. It is labeleq
on the screen as the CREAK key.

Each stop key (G,H,J,K,L) may be seen as a "RESET" key wnlcn
refurns you to a stable, knoen sound. There is also a generai
reset keoy, the /', which provides you «Ith a unltorm envelope
from stop to stop. It adjusts the range variable to provive 3
more complex timbre with scme stops.

To the right ot the envelope stripes is an Indlvidual stripe
labelled 'V', The '¥V' key sets the vibrato depth. Remembder that
the '5" key sets the vibrato rate, which is tne number of <cycles
per second. Press the Lute stop, seT the cecay to organ moce,
ang try altterent vidbrato cepths while varylng the sustain. you
will tilng that vibrato appears at the start ot a nofe ang
delndles away. There are tour rates available trom the susTair,
spread over Its nine segment range. The more usual migadls rarte
covers most of the micdle 1o allow more wusetul ccmbinations Ot
8oing and Bena, The extremes are at the encs., 10 force a no'e
to have more vibrato, just press the space bar while playin; Tna
note.

Also with .the vidrarto you get the 3ENCER, Try pressing *re
'<' or '>' keys curing a note., Phasing lasers! IT's Pinzai!
Alley!!l Play saveral notes wnhile holdinj one Sr The DJend «<e.s
down, ~ NOow «hile holding 'the oTher Jcwen, You can see Tre@
cestructive potential.

To the .right of the vibrato indicaTtor is anotTher inaicatcr
labeled 'M', This is the control tor MQRE VOLUME. It sTeals
trom the volume avallaole to the visraro and «ith some 57233
produces vibrarto wlth peaky tops, but |s gJoes produce intTeresting
ettects, It is wvery weasy to lock fthe program inTo continucus
play «lth tnls control set too hlgh bdut rememder that rtne ';' &ey
will stop the note ar any time,
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Syntner 77°

Just when you thought you knew everything there wes 10 know
about Synther 77, we're gcing 1o introduce Page Twc. When you
press the SHIFT wkey, Page Two wlll be displayvd. It snould look
something like this:
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Page Two

The upper lett corner should say PAGE TWO so you know where
you are. The upper rignt corner ot Page Two contains Information
on the TRANSPOSER. The lett arrcw moves the pltch ot the
keyboard down and the right arrow moves It up. Suppose you went
T0 pley @& duet with a friena and he pleys the B-flat clerinet,
Just press the lett arrow key twice. The Ilowest note on the
keybosrd now sounds & B-fleat, just Ilke the clarinet, You cen
now play in any key.

Just beloe tThe transpositlion dlock Is the word STOPSET=),
There are 10 sets of stops avallable. To select enother one,
press SHIFT and & number key from 1.t0 0. The lest t1ve are
lapelea SPARE ana can be used when copylng sTops around.

Below the stopset block Is the word SAVESTOP, If you have
just changed things around and particularly Ilke the sound you
have created, you cen save your stop Into any of TtThe 50
evaliable, To do this, select the stopset thet contalns the stop
YOu went to change ena then press SHIFT and o letter from G to L.
Atter saving The nes stop, you will be glven the opportunity to
Change the stops name, See the sectlon on losding and saving tor
intermaticn on how to save your custom stops.
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Belos the savestop Is the word (P)TUNER, Press SHIFT-P .
go back ang play some notes. You wlil ting that the notes c¢o
dile ewey (the gecey hes been sef to maximum). Select one of *
higher noctes ang press the < khey aboutr 20 times. You sno.
notice that the note Is gatting gradually flatter (lower), M
press the > hey The same number Ot Times, The note snoule
beck Tto It's original pltch. Each Indlvliagual note Is tunatl
Thet Is, changing one note goes nOT attect the rest of the sca.
Nos you <¢can ‘tune Syntner 77 to maetch your plenoc or 10 sc
speclel tuning for o bDenc. Each of the tive dlfterent stops
& dltterent plrch set anc each pltch set contalns 37 notes.
order 10 completely Tune a sTop, you wlll need to move *
Transposer 1o |I1s lowest position. Any speclal tunings wlill
seved along =Ilth The sTOps (see Delow).

To qui? tuning and return to normal play, press the / ke
This returns the progrem to the state It was In Dbetore
selected The Tuning mode.

In the lower right corner of Page Two Is a Ilttie dlagr
that dQescripes the WAVEFQORM of your music. There are actuai
225 polints in the waveform but due TOo screen resolution
araelings are not that getaziled. More accurate crasings of 1
wavetorms can De found Towards the end of 1Tthis wmenual in 1t
Technical Notes section.,

By pressing M (while viewing Page Two), you can select &
of the nine wavetorms avallable, Eech glves & alstinctive sour
Try them ana ceclde which ones you |lke Dest.

To the lett ot the waveform plcture |s the word <>BASE=Ql
The wavetorm table Is actually just 255 bytes of memory. 1
base |Is the numder ot steps the progrem advances through T
toble each time |t gets & semple. |If the Dese Is 1, Then ever
velue In the tadle goes out the speaker. It the value Is
then every titth velue |Is used. Press the < or > keys to cher
the base. This can create huncdreds of dltterent souncs from sz
wavetorm,

Just Delow the base |s the word (B)RATE=S5, Pressing tre

key changes the bend rate. If this value Is high, tThe < gang
keys wlll <ceuse a replad change In the pltch of any note bei
played. It tne value Is low, the change  will be more gradues

The bend rate also attects the attack and bolng rates. At |.
velues, 2lmost Imperceptible smounts of bolng cen be found whi.
mimic the tlettening of & plucked sTring.

Belos the bend rate Is the word (N)ATTACKOI. There ere
difterent ertack modes. These eore drawn In dliegrem 1 in t:
technlical notes. Attacks 1 and 2 simulate a2 stringed Instrume:
with @& plucklng sound at the beglnnig of each note. With t
eTtack set to | or 2 anc the attack rete (Page Onel) set a1 T:
Top ot Its renge, you wlil hear qulte & loud chirp., Attacks
end 15 are the opposite ot 1 and 2. The attack bullds UP to Tt
sustaln level insteac of DOOwN., (Teke & look at the alagrem
With the attack set to 14 or 15 and the ettack rate (Pege O
8gein) set nigh, the note wlill take a tes moments to get 10 fu
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Synther 77°%

volume, In tact, It the sustaln and decay values are not long
anough, you may not even hear the noTe.

In the lower left corner are three aditlonal things for you
to play with, The tirst Is the GLIDER. By pressing 'Z' while
vlewing Page Two, you furn on the glliager. The tamillar blocks
«l1l appear on each side of the Z to |et you know that the gllder
Is available, Now, It you hold the Z key down while you play
nuslc, the notes will gllde (hence tnhne name) Into each other. It
tThe sustaln and decay values are set high enough, you <can gllide
Jver the whole two octaves for an Inferestlng sound. You may
«ant to change the BEND RATE to get a quicker gllde effect,

Below the gllder Is the SHARPER. B8y pressing the X, you can
turn on the sharper feature. Now, whlle playing muslic, it you
»ress the X hkey, your notes wlll become a |Itter sharper
{higner). This Is nelpful It you are playing In a band and you
rant  to stand out during a solo. The eftect of the sharper Is
nost obviouse on notes art the high end of the scale.

NOTE: when the gllder and sharper are enabled, the Z and X
ceys will NOT lower the attack and sustaln Ilke the normally do.
Thelr whole purpose |Is now to turn these features on and off.
{1t only there were more keys on the CoCo...)

On the left side of the screen, towards the top are the
rords (1)LOAD and (0)SAVE. These are the commands you wll!l wuse
'o save your custom stops and music and to re-load them |ater on,
lpon pressing | or 0, you will be asked If you want 10 wuse
:assette or dlsk, It you press C for cassette, you «lll simply
e asked for a tllename. You should then set up the recorder, and
iress ENTER. The flle you specitied wlil be loadea (It you
iressead | orliglinally) or saved (It you pressed 0).

It you select disk, you wlll see a menu |ilke the one shown
relow:
DISKSYS:
(D)IR (N)DRIVESD
(S)IAVE (K)ILL
(L)OAD (E)xaT

You can Load or Save from either the | or 0 menus (they are
‘oth exactly the same). You now have the optlion ot gefting a
‘frectory Ilsting by pressing D0, changing the arlve number by
resing N, killlng (deleting) a flle by pressing K and supplylng
he tllename, or exlting back to the play page dy pressing E. It

ou press S or L to save or load, you will be asked for a
llename. On save, you wlll be further asked whether to save the
TopseT, the meloay, or both at The same ftTime, Enter Tthis

ntormation and make sure ‘the disk |Is reacy before pressing
NTER.
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Synther 177

The SEQUENCER

The sequencer |t llke a tape recorder except That no tape Is
neeced. It eallows you to save more then 2000 notes Into memory
and pley your songs back at dlitterent speecs, wusling daltferent
envelopes, stops, etc. The controls for the sequencer are In the
micdle lett part of Page Two.

There are two record and twvo pleyback modes. In standard
recora or play loptions S or E), the music |Is reccrded or played
untll the end of memory Is reschead. In auto record or play
(opticons A or W), when the end of the recording butfer s

reacheaq, the program zips back tc the beglnning and starts over.
This way, you can play your song over and over (and over ang
over...). To stcp auto recerd or play, press SHIFT Q - you will
be retfurned to the normal state, You may want tOo use auto reccrc
SO you «can play continuously and quit aftter playing a good song
and be assured that It Is In the butfer, (Somewnere... Use 1The
(D)elete commana to get rld of the extra stutftt.)

You mey went to record a song siowly 1O make sure you don't
meke any mistakes. You can then play It back taster (or slower).
Press SHIFT=-; to slow the playback down or SHIFT-/ to speed It
up. Speed 3 is normeal, &nd each step up or cdosn doubles or halves
the playback speed.

Even It you played your song slowly, you may stlil have
played a tew notes thet are wrong or just dldn'tT Dbelong where
they eare. To step through the muslc one note at & time, press

ENTER to go backweras or CLEAR to go foreward. When you get 10 a
bad note, you cen elther press D to delete It (1he notes atter It

wlll be movec up toc till the hole) or you can change |1, To
change a note, press ; until the speed Is 1 and press E to star?
the play mode. When the note to Dbe chenged scunds, play The
correct ncte right on 1op ot It, The note you play will be purt

Into the song in place ot the old one. NOTE: It the nee note |Is
very dltfterent from the old one, the timing may de & IlTTle ottf,

Nell, now that you've had the 'tour', co some experimenting,
knowing that «with Synther 77% you <can save 1thaet once In a
Iltetime masterpiece to replay another day. We hope you heve tun
with your syntnesizer.
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For those users who are Interested
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