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EINTRODUCTION

FATCH~-VI is oneg of many possible control lanautages for the Buchlsas
400~series compuier-aided electromnic musical instruments. The
languaae i writtern im  sssembly lasnguage for a8 280-based
microprocesser, and provides resl-time control facilities for
performance asnd composiltlional use. FATOCH~VI was desianed by

Domald Buchia and progrvammmed by DN Lynx Crowe in 1983,
Thia high-level control language allows the wser tol

¥ gpecify complex relaltionships between applied stimuli and
instrumenrt responses (Edit PATCHES) .

¥ gpecify arbitravry dime-varging functions for control of
various scoustic parameters (Edit FUNCTIONS) .

*¥ specify multiple sequences of actions to be teken, uvsing
register manipulations and conditiornal branching to
reslize complex musical processes (Edit SEQUENCE) .

¥ aspecify waveshapes for Limbre gerneration (Edit
HWAVESHAFES ) »

Tt z2lso provides for the storage of these instrument definitions
on B variety of wmedia, and provides 8 print facility for
dooumenting instrument datas in "hard capy" form,

Eutensive wse of lahels and sub-mernus makes PATCH-VI  an essy
1grguaae  to  leasrn and aspply, Real-time displays of sequencer,
register a8nd  trigeer status foecilitste performance and  proQram
agrnalysis,

Rev., 2 1984~01-19 Fage 3
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GETTING LOADED

The MEMORY STATUS switches on the rear panel should be in the
following positions before loading the program (0 = down, 1 =
upt in early suystems, 0 = right, 1 = left)!

C [ A FROTECT
0 1 1 0

after the proagram is loasded, switch FROTECT te 1. You are now
ready o use PATOCH-VYI.

After PFATOH-VI has been losded it will automatically run 2
checksum test., This test verifies the integrity of the program.
If a8 checslum error oceurs it will be indicated by & messsqQe on
the display., In this case gow should relosad the proaram.

If won encouwrter asny loading problems, refer to GETTING LOADED in
the Buchlz 400 User’s Hardware Guide.

USING PATCH-VI

Stert  the proaram by pressing A" of PARAMETER ARTICULATION on
the fromt eparels, (Some vintage 400 FPARAMETER ARTICULATION
switoches are marked 1-6 instead of A~F.) & wmer is  displaued
ashowing  the assianment of the kedys on the hexpsd in the editing
arez of the tregboard to each of the different displeys snd
proaram operations. Selection is sccomplished by pressing the
heupad key bthat corresponds to the mernu, The menu display may be
selected from any other diselay by touching the "M key.

The asrrows that sppear in the upper right hand corner of  the
main ment display  indicete the correct settings for the rear
panel memory protect switohes (88 viewed from the rear).

The front parnel EDIT switeh must be activated to enable the edit
kv, This is to protect the user’s data from being
inadvertantly changed., -

Default imitializastion settimgas in PATCH~VI are listed in
AFFENDIX A1 SBustem Initialization.

There are tmre displaygys snd operations curregntly defined by the
mertd in FATOH-VI!

Edit patch table

Edit function table
Edit waveshape

Edit sequence table
Load & Btore

CRT alian

Frint

System reset

System imitislizetion
Store system

O MR I M I OXK XK N

Rev. 2 1984-01-19 Fage 4
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EDITING FEATURES

Text Cursor

Once & program fTunction has been selected from the menu, a teut
cursor appeasrs in the displasy ss 8 blinking underline beneath the
charascter position where dats enbry will oceour, It <an be
marmipulated by the four arrows in the editing ares of the
keyboard,

Example!

1+ Start by pressing the EDIT switch on the front parnel +to
enable the edit wmode.

2, Fress the hexpad key corrvespording to EDIT FUNCTION TARLE
tarn "B" on the 448 keghoasrd, & "9 on the 4461 to display
the function tsble.

4. Move bthe blinking cursor around using the 4 arrous.

Graphic Cursor

T graphic displags, the cursor sppears 2% 8 blinking cross which
carr be controlled by entering data from the hexpad or by moving
the point dirgctly with the keshoard Jjoystick,

Evamplel

1. Fress the hewpad key that corresponds to EDIT WAVESHAFE
TABRLE . :

gt

. Move the graphics cursor around in the display wsing the
keuhoard joyshick.

Plus (+), Minus (~)

I PATCH-VI, the plus and minus keys heve many uses. They may be
at various times wsed Lol

1+ Enter a sign for a value.

2, SGelect from & seauence of possible entries. Plus moves
throuah  the sequence in one direction and minws in the
opposite direction.

3., Obtain 2 blank edit lime inm the pateh table (plus only)d.

4, Initiste loesding and storage of instrument definitions
(mirtis onlyd. :

%5, Belect certain library load or store menw options.

& Copy parts of pastech taeble lines to facilitate
entering repetitive patohes.

Rev. 2 19284-01-19 FPaage 5
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The Delete Key (X):
This ke will delete an entry ov a portion of an entry in most

displags. Details of its wse may be found in the individual
discriptions of the editing areas where it is functional.

Rev. 2 19894-01~19 Fage 6
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CONTROL _VOLTAGES

Control Voltisae Sources

FATCH-VI provides sccess to the following sources of control
voltages for uwse in Function Frocessing Unit (FFU) operations!

3
=]
=1
sl

Souproe

Foot pedal OV input

Front panel CV input 1

Fronmt panel CV input 2

Front panel CV input 3

Front panel CV irput 4

Jovstick » voliage

Joystick v voltage

Envelope detector volisge

Vaelocity voltaae (461 kewboard only)
Fressure volisge

Velocity and Fressure voltages (4461 only)

}~e£1¥£>LE&EQhJPC%
i

These control voltasges sre emabled by sppropriate entries in  the
Source Multiplier (8/M) field of the pastch table,

Control Voltegqe Jutput Ports

FATCH-VIL provides the followimg owtput port zssianments?

fort Assignment

§ Tempo control voltage (bests/minute)
1 Fromt panel CV output 1

P Fromt panel CV output 2

3 Front panel CV owtput 3

4 Front panel CV output 4

5 Front panel CV owtput 5

é Front panel CV output

7 Front panel CV output 7

8 ’ Front panel CV output 8

¥4 Frormt parnel GV output ¢

f Front panel CV output 10 and

tfrequency of Fhase Oscillastor
i Modulation index of Phase Oscillator

These coptrol voltaaes sre sccessed with. appropriate Voltage
(VLT) entries in the Address {Addrs) field of the pstch table.

Rev,. 2 1284-01-19 Page 7
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THE PATCH TABLE

With 4he system smenw displayed, activete the kewy that corresponids
e EDIT PATCH TABLE (& "1" on the 448 kewgboasrd or an "C" on  the
441 kewboasrd), An initislized pateh table will be displayed.

EDITING FEATURES IN_THE PATCH TAELE

Menus

Field emtries im the pateh table are menu-driven according to the
Lower portion of the pateh table display,. This menu corresponds
Lo the keys of the hexpad in the editing area of the hkesboard.
The possible entries that may be made for a8 gqiven field are
hiahlighted when the text cursor is placed at the beginning of
that field. For susmple, anly stimelus entries HEY, REL, TRG and
LY asre scceptasble in the Def and Stm fields) only these entries
are  highlighted in the menu when the cursor is placed a8t the
beginning of one of these fields.

Where the text owrsor is placed st the beginning of the Addes
field, +two menus zre available. The first is & Menu of fTield
entries that do mot apply to & specific voice. These arel

VaC (Voice) VI.T (Control Voltsge Lnput FPort)
GEQR (Sequence) REG (Register Control)

SUEB (Subrouwtire Call)

LED (LED Control?

Ertering "VOCY" (Voice) by pressing the corresponding key on  the
hexpad chanass  the menu display to show entries that require
sessiagnment to s particular voice. These arel

e LVL (Level) FL.T (Filter)

FCH (Fitoch) RYN {(Dyramics) FLO (Filter O

TME (Timbre) LOC (lLocation) TRN (Tramsposition?
MOD (Modulation) CTL (Cormtrol)

Note that stimulus entries swueh as KEY, TRG and FLS are possible
entries from either mernu display.

Erbering "-X¥X-" will recall the first sernu,

I most cases, additionsl dats must be specified with the Addrs
field entry, Once the field entry has been selected from the
meny, the highlights in the mernu will darken snd the cursor will
position itself where the sdditional date is expected.This datas
is entered from the editing hexpad in 8 variety of codes that are
pxplained inm  the individual descriptions of the field entry
tupes, |

Rev, & 1984~-01~1% Faae B
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Only some of the Qp-Code fields sre scceptable for 8 given patch,.
Wher the cursor is placed st the beginning of the Op-Code field,
the asceeptasbhle types of entries will bhe highlighted in the mernu,
Thess variations are listed in the descriptions for each type of
patoh address. Op-Lode field entries may includel

DA - dats

VI. -~ value

FN - function line pumber

8M - source multiplier .

Gpecify the desired type of dats by zctiveting the corresponding
eyt therm enter the dats. I most cases, 8 blank data field will
disabhle any previously assigned Op-Code data for that psateh
address, This is 3lso krown 2% # "no-op" or no-operation entry,

Example!

Def Stm - Adcras Qp-Code
Kad LVL A FN 01 (Closing HKey &4 assigng 8  function
beginning an line 01 in the
Function Table +o the level of
Vaoice A.)

Hah LVL. A FN {Closing Key 69 disables anyg
furetion activated oy @
previouvs patoeh from the Level
of Voice A.)

Delete (X)

The delete kew (X)) when used in the Def field will erase the
contents of +the Def field arnd will not smodify the remainder of
the patch,.

Use of the delete kew in the Stm field will delete the entire
peteh  as the 8tm field is vequired for s valid pateh.

Use of the delete key in either the aAddres or Op~Code field will
delete the contents of that field withowt disturbing the
remainder of the patoh. -

Flug (+)

Fressimg the plug kes when the text cursor is in the definmition
field will blank out the entire edit line so that 2 new patch may
e entered,

The plus key, when in the Addrs or Stm field, will enter the
petech  currently appearing om  the edit line when time it is
pressed., This is uwseful to creste a series of psatches where the
gdefinition and/or  stimuelus  fields cohange but the sddress arnd
pperations stay the same, This is done by changing only the DEF
or 8TM entries ard then typing "+,

Rev. 2 1984-01-19 FPage 9
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Incomplete pateh entries are not executable, If a8 pateh is being
modified it will become unexecutable when the informastion it
contains is incomplete, and if left incomplete, will be deleted
a#5 the result of & scrolling operatican,

Rev, 2 1984-01~19 Faae 10
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TERING FPATCHES

500 peateh table lines may be entered,

The data entry fields for each patch are labeled at the +top of
Lhe display, and are descoribed below!

EFINITIO ef) and STIMULUS (Stm)

The definition field (Def) determines when FATCH-VI will act on
the remasining 3 fields, It contains either a blanmk field or &
stimulue value. If the definition field is bhlank, the patch can
be wesed immedialtly by PATCH-VI, If 8 stimulus such as 8 key
plosure or pulse, appears in the definition field, that stimulus
must  be received by PATCH-VI before the remainder of the patch
can  be activated. Orce & patch becomes active, it remains 6o
wrt il deasctivaeted, either by replacement from another definition
astimulus or by deletion.

The atimalus field (8tm), aslong with the address C(Addrs) and
pperation (Op-Code) fields constitute the body of the patch.
Wher the stimulus sssocisted with za2n sctive peteh 18 received,
the datas specitied by the operation field will be sent +to the
indicated address. ALl patehes are uniquely specified by their
stimulus and address fields. This means that there will be only
one active pateh sending dats to 8 given address as 8 result of 3
givern stimulus, When & patch having the seme stimulus/sddress
pair ss another pateh is erntered, it will replace the one alresdy
in  the tashle, This same sction ocours when a pateh  is  newly
gotivated as a8 result of its definition field stimulus being
received,

There are four types of stimulus entries svailasble in PATCH-VIS

1+ Hey closure KOO+ . KAD (101 entries)
2. Hay release RKOOD.+RAD (101 entries)
3. Triagqer T 1+4+4T F (1% entries)

4, Fulse F olieoF 3 (3 entries)
Keys

In FATCH-VI, HKew 00 corresponds to the fromt panel RESET switch.
This key is auvtomatically relessed esch time a rew pateh table is
loaded dinto the memoryg) thus it is useful as an initialization
device since it can be used to ensble 3 "default" set of patches
created by the user, To do this, enter R00‘s in the definition
fields of those patehes that sre to be enabled auwtomatically
after the pateh table is loaded. Note that load aqenerstes 8
release for key 00, but not 8 closure. This can be wsed to
distinguish between activastions of key (0 by the leoad procress
angd  asctual activations of the reset key by using K00 388 the
stimulus  for things which should happen any time the suystem is
reset, and R0 for those things that need happen only once, when
the program is loaded.

flev, 2 19284~-01-19 Fage 11
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All
aryg
for

Rewv.,

kews carry sustain

irnformation. Sustairn status is set when

kewy olosure i received for z key and reset when any relesse
that key iz received,

2 1964~-01~19 Fage 12
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Trigaers

Trternal  trigeers (T1-TF) wmay be wsed to initiaste any patoeh,
seauentce or functiorn, and will appear to be permanently closed as
long &5 the trigaer is cslled, Therefore, bhe cauvtious when
trigaers svre wsed to call functions, since if the function has 3
sustain, it will hang wp there wuntil the trigaer is disabled., A
trigeer mey be used to call such 8 function by sttasching it to 8
key, s in the following examplel

Stm Actelr Op~Code
Kol Trg 1 i1 = 0
ROl Trg 1 Ri1 < 0

This patch will activate the trigger wpon closuwre of K01 as long
at Register 1 contasins 8 0, and will relesse it whenm K01 ids
relessed since Register 1 can never be less than 8.

Trigger status is shown in the column at the far right of the
display, under the heading "T". 1 indicates closure, 0 8 relesse.

For sdditional informastion, see "TRG -- Conditional Triqgger".
Fulses

External pulses from the fromt panel FULSE INPUT ports (F1-P3)
may  he specified as stimuli for arny patch, however, only F1L
corvews sustain informstions ALL pulses initiste events on their
rising edgel the falling edge of Fl is seen s 8 change in
trigaer status for functions or sequences, but will not initiste
any new patch execution.

Rev. 2 1984-01~19 Fage 13
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ADDRESS (Addrs) and OPERATION (Op-Code)

The address field (addrs) tells FATCH-VI  the object to be
affected by the patch, and the operation fileld (Qp-Code)
specifies what is to be done with that object when the specified
stimulus is received,

Each of the possible Addrs field ertries are summarized below,
followed by a8 detailed description of each of their functions and
Lheir applicable Op-~Code field entries.

Adcir s Dta Val Fr S/7M
(Address) (Data) (Value) (Functior) (Source Mitlt.)
FEH =931 C7 + FF + F+C7
THME n F Gy + FF + . F+C7
MOD FFF 7 + FF o+ F+C7
CThL m RTFAs

FLT i o7 o+ FF + F+C7
FLQ © L7 + FF o+ F+C7
DYN n L7 + FF + F+C7
LOC G7 o+ FF + F+i7
LVL n C7r o+ FF + Fe+l7
TRN N FFF

VLT n 7 + FF + F+7
SER n FF

LED n FFFF

TRE RF=C7

SUE n FFFF

KEYrnm T

FLS n T

REG tRe

Rev. 2 1984-01-19 Fage 14
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PCH ~- Pitch

This pateh controls the pitehes of the vaicés.
Address format! FEH
rn is the voice affected by the patch, AdaF.
Op-Code choices? DA VL FN &M
Data (DAY Tormat! HYyzx

Fitoh () is specified by piteh class, letters A..4G.
"G ois entered by typing 9" on the editing hexpad.

Octave register (4) is specified by numbers 0,.,..7 where
0 is +the lowest register arnd 9 +the highest, It is
important to note that these registers sre besed on  an
&G seale vather than the treditional C-B scale.

Ranget G000 (146.3 cps) to C200 (8372 cpsed.

Fiteh offset from 3 tempered major sceasle tuning (zz)
mas be specified in 32nds of 2 whole-tone by entering
004+0431, Thuws E-flat din the third octave would be
A3id.

Ualue (VL) formatl vy o+

The V6. Op-~Code specifies 8 voltasge velue that is sent
25 the anslog piteh control valwe for the indicated
voice., This wvoltage will only be acted upon if  the
analoq enable bit for +this wvoice has besen set
{(imitiglizetion value).,.

Note that this voliasge is imitialized to S5.03 thus 5.0
results i zero piteh devigtion. Larger or smaller
values cause positive or negstive pitch deviastions.
The scale Tactor for this voltage is approdimately .4
per semitone, or 4.8 volis/ocltave.

vy ia the value 0044+.C7 (mived baseld,

+ if present causes the value to be added as an offset
to  the current function valwe when the mnext function
spgment is sent to the Function Frocessing Unit (FFU).
If the + is omitted, & cuwrrent function will be
terminated and replasced by the specified function.

Rev. 2 _ 1984-01-19 Faqe 13



FAaTCH—-VI User "s Guide

Function (FN) formatl 11 +
The FN Op-Code specifies s function to he operational
orn Lhe piteh of a8 given voice.
11 is the line number of the function table where +the
desired function beqgins, 00...FF, hexadecimal.
+ if present causes the value of the funection to bhe
ardded to the last wvalue sent by V.. &8s an offset.
Omitting the + sign will casuse ang offset to be set to
ZET.
For other detasils, see EDITING FUNCTIONSG,

Source Multiplier (8M) formati PaMM
Ertries in this field direct control voltage sowurces
from the fTront panel and the joystick in the editing
area of the kegboard, s8s well as other optional
locations. (See CONTROL VOLTAGES.)
p is the source port riumber 0.¢¢7
4 is the signrny + or -,
MM is bthe multiplier valwe 00...C7 (mixed base) with an
iMplied 2 digits after the decimal point. (See AFPFENDIX

0t Mived Base Representastion of Numbers.)

Euampled 62 is read 0.62
B3 dis resd 1.13

IMBE —— Tinbre
This patch determines waveshape table selection and how the
timbre of & voice is affected by the selected table. The default
waveshape table produces 2 sine wave for each voice slot.
It mau'ba weeful to resd "EDITING WAVESHAPES" at this time.

Address format! THME

n is the voice affected by the patch, A...F,
Op-Code choices? DA VL FN SM
Data (DA) formatl I

n is the waveshape table number 0...F,

Rev. 2 19840119 Fage 16
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The selected waveshape +tsble will be active only in the slot
assianed to the given voice., The default assignments arel

Voice A E ¢ B E F
Slot g 1 2 3 4 5

These sssianments may be changed with a3 CTL (Control) psteh. (See
CTL - Control in this section.)

Data entered inm VL, FN arnd SM fields determine how the selected
waveshape table affects the timbre of the voice. Increasing THE
results in  more harmonic intensity. The fundamental asrd  low-
ordered harmonics sre affected in ways that depend on  the
waveshape tables asssianed to the voice.

Ualue (VL) format | vy o+
See "PCH -- Pitch § Value (VL)' in this section.
Function (FN) format: 11 +
See "FLCH = Fitch ¢ Function" in this section.
BSource Multiplier (BM) format i B SMm
See "POH - Fiteh § Souwree Multiplier” in this section.
MOD —— Modulation

This patch controls the modulation frequency or ratio, snd the
modulation index of 2 selected voice., This patch, in conjunction
with a Control (CTL)Y patoh, determines how the 400 will perform
frequency and/or timbre modulastion of the selected oscillator,
There is one modulation oscillator for each primary oscillator]
Lhus  the same mocdulation Prequency andg modulation dindex will be
applied +to both freauency and timbre if both are gelected in the
Control (CTLY patech.

A pateh specifying date (DAY determines the freaquency or ratio of
modulation sceording to the associated control patoh, (Ratio is
ensbhled by defaull.)

A patch lﬁpecifmina a wvalue VL), function (FN) or source
multiplier (8M) determines the modulation indes.

ddcdress fTormats MOD o

mois the voice affected by the pateh, Aol F
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Op-Code choices? DA VI FiN SM
Data (DAY format! N
ke s the modulation value 000...FFF.

The interpretation of this value is dependant on
the selection of Ratio or Frequency in  the LControl
(CTL)Y pateh (see CTL -~ Control din this sechtion),
Values entered in this field represent the frequency of
modulation expressed as either g ratio between the
frequency of wmodolation and the primaryg sienal or  an
absolute valuea,

Onmly svern numbhers, edpressed in hedadecinzl notastion,
asre acecepted ss data. For the relationship between the
heyw  dats and frequency of modelstion, see AFFENDIX ES
Fiteh - Frequency ~ Hex Date — Transposition.

Function (FN) format: 1l +
See "FCH -~ Fitch ¢ Function® in this section.
Source Multiplier (8M) formatl P SMM
See "FCH —- Fitch §{ Source Multiplier" in this section.

Modulation Ratios

The her dats representing ratios of modulation are determined by
the following equationd

m o= 180 log r + 800
g t 2 h

where B indicates hexadecimal notation
r o= ratioc desired
n o= data entry

Thus, 4if the ratio is 111, the corresponding hexadecimal dats
wold be 800,

Note that when the frequency of modulation is expressed as 2
ratio, an incresse of 1 in the second digit represents an
increase of a quarter tone in the maodulstion frequency relative
to the ocarrier frequency, while an increase of 2 in the third
digit represernts an incresse of 8 léth of & tone in the
modulation fregquency.
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Usetul Modulation Rastios

Some useful harmonic ratios and their corresponding hexsdecimal
eaunivalents are listed in the table below. These wvalues often
produce stable btornes with strong subharmonics that shift the
fundamentsl. (4 ratio of 114 will frequently shift the perceived
Ffumdamentsl down btwo octaves.) VUalues close to those shown will
gererally  produce more complex, often clangorouws or dissonant
tLOnNes . Experimentation is the reconnended route t0
familiarizetion with the effects of modulation ratios.

Ratio Hewx Eauivalent
154 590
& HA0
80
4Dé
720
760
784
800
87¢
8A0
8E0
1A
280
ALD
EDO

St P HE Bh e S G S S S e e
R DRI ES G ERRS

BTG SR D G DD e
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The above subfields are selected wsing the plus and minuws keys in
a rotational selection sequence.

FLT -— Filter

This pateh selects the cutoff frequency of the voltage controlled
Low-pass filter associgted with each voice., The filter has a 12~
dty per octave slope armd 3 sharp bt urpeaked knee. The filter

closes completely with 3 voltage valuwe of 0,0 and is wide open
with & value of 10,0,

fddress fTormat!l FLT n
n is the voice affected by the patoch.

Op-Code choices? VL FN SM

Value (VL) format? vy + (Bee FCH - Fitch ! Value formast?}

Function (FN) format! 11 + (%Sgee PCH -~ Pitch § Function
format)

Sourcge Multiplier formatil PEMM (Gpe PCH ~—- Fitcoch!

Source Multiplier format
FLB —— Filter @

This patch selects the @, or resonsnce frequency, of the voltsge
controlled low-pass filter associsted with each voice.

Address Tormatl FLLG n
n oig the veoice affected by the pateh, A.+.F.
Gp-Code choices’ VL. FN 8SHM

Value (VL) formatl ww + {see FCH ~~ Pitchf

Function (FN) forwsast! 11 + (see FPCH -- Fitch)
Souwrce Multiplier (8M) formatt pemm (see FCH -- Fiteh)
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DYN —-— Dynamics
This patceh specifies the dynamic (loudness) control voltage for s
given voice, The defaulit value is 5.0 volts, approximatineg bhe
equivalent of mezzo-forte in the dynamic range. The dynamic range
is nominally 0.0 to 10.0 volts,
Address formatl DYN
M ois the voice affected by the patch, A...F.

Op~Code choices? VL. FN GM

Valus (VLY format? vy + (See FCH -— Pitoh)
Fungtion (FN) format? 11 + (See FCH -- Fitch)
Source Multiplier (8M) formatl pemm  (See FPCH -- Pitch)

LOC —— Stereo lLocation

This patch specifies the stereo locastion of a3 voice in the stereo
austput mis. Zero volts corresponds to the left chanrel, ten
volts to the right channmel, with five volts, the defauwlt value,
placing the voice in the center of the wmix,

Address Formatl LOC ™
fois the voice affected by the patch, A.¢4F,

Op-Code choicest VL. Fid i

Value (VL) format! vy + (See FOH -— Fiteh)

Function (FN) formatl 11 + (See FCH ~— Fitch)

Source Multiplier (8M) formatl pemm  (See FPCH —-— Fitch)
LVL —- Level

This pateh specifies the level control volteges for the voliage
corntrolled amplifier sssocisted with each voice. This specifies
the envelope of the gererated sound.
Address formal! LVL
rnois the voice affected by the patchs AcelF.

Op-Code choices! - VL FN 8M

Yalue (VL) formatl vv +  (See FPCH —-- Fitch)
Funetion (FN) format! 11 + (See FCH -~ Fitch)
Source Multiplier (8M) forwmat? psmm  (Bee PCH —-—- Fitch)
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TRN —— Transposition

This patch transposes the pitch reference for a specified wvoice
by the amount specified by the hexadecimal number entered in  the
ctata field, The data must be an evern riumber. An 800 represents
o btransposition! changing the third digit by 2 transposes  the
voice by a sixteenth of & torne: changing the second digit by 1
represents a8 change of & aquartertone. Adding or subtracting 1
from +the first digit transposes the voice wp or down 8 minor
sixth. For refererce, see AFPENDIX E! Fitch ~ Fregquency ~ Hex
Date - Transposition.

Address format! TRN n
n is the voice affected by the patch,
Op~Code choice! DA

Data (DAY format! FFFF

ULT —— Controel Voltsae OQutputs

This patceh specifies the value of one of the 11 auxiliarygy control
voltages owtputs available. The address assignments of these
corntrol voltaees are listed in the section entitled CONTROL
VOLTAGES .

A description of the optionzl Fhase Oscillsator and its wuse is
foung in APFENDIX F! Fhase Shift Oscillator.

Address Tormat? ULT n
rn is the control voltaae port number 0...F.

1s048 Fromt panel GV outpuwts 110
E Fhase oscillator irmdem

A also auntrois the frequerncy of the Phase Oscillator.,

Op-Code choices? VL. FiN SM

Uslue (VL) format!l vww + (See FPCH -~ Pitch)
Functiorn (FN)Y format? 11 + (See PCH -~ Pitch)
Source Multiplier (SM) formatl psm  (See FPCH - Fiteh?
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SEQ -- Sequence Control

This patch initistes sction on one of the 195 sequence channels,
The state of sach sequence is shown in the right-harnd portion of
the Pateh Table display under the heading "S". The current line
number of esch sequence is showrn under "LNY.For more information,
see EDITING SEQUENCES.

Address format? SEQ n

f ois the sequerce rumber 1...F.,
Op-Code cholice! 371
Pata (DAY Tormatl

rm is the lime mumber in the sequence table where the
sequencs is to bDeain.

8144 FF starting line number of sequence

Five lime number entries have specizl meaningst

blamh rmo operation

Fi» decrement 1 ared ruon (backwards)
FE decrement 1 and g¢top

FIF inerement 1 and stop

0 increment 1 and ron {(forwards)

LEDR —- LED control

LED’s on the performance kegboard may be turped on and/or off  in
any  order and arouping aceording to the code specified in  the
address  fTield. The LED’s are divided into aroups of 8. Each
patch can only control one such arowp at 8 time.
fddress fTormatl ' LED n
nois the LED-group.

O the 448 kevboasrd, the LED aroups srel

A 1 Keys 75-82
£ Hegs 83-90
C { Kewys 21-99

On the 461, the LED groups ared

A ! Keys &4-71
Vot Kews 7279
G ¢ Kewys 80--87
D ¢ Keys 88925
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flp~-Code choicetl Bé
Data (DA) formatl TTHS

The data field will specify which LED’s in the group will liqght
arnd  which will extinguish. This is done with 4 hexadecimal
rmbers O...F, The firgst of the four entries determines which of
the 4 LED’s furthest to the LEFT of the group will be turmed OFF,
The second entry determines which of the 4 RIGHT LED’s will be
turned OFF,.  The third entry determines which of the 4 LEFT LED’S
will he turned ON,2 The last entry specifies which of the 4 RIGHT
LED’s will be turmed ON, The controlling number, when converted
to binary code (base-2) will reflect the LED’s to be aotiveted
(1) and those not sffected (2 by the patoh.

Examplel 1 - 0001 <{4+th (rightmost) LED only)
5 0101 {Z2rd a2red 4th LED’s)
11311 (ALYl 4 LED s) '

i
i

BLE:
H

Jo080  ~ Turns  first of 4 left LED‘s  or,
the other three off, srg doesn’t
affect the 4 right LED’s,

A LED may be set to togele on and off with consecutive actions of
the asssovisted kews, This is asccomplished by setting both the on
lrit  and the off bit for the LED to 1/s. By way of exsmple, 2
datae fTield of 8080 casuses the leftmost LED of 2 aroup +to he
tongled by suecessive key aotions. LED/Key combinations im  the
toguls  mode act as slterrnate action switches, with key status
indicated by the LED. Turning orn the LED causes 8 key olaosure
stimulue  to be dsswed and turning off the LED causes a hkey
relesse status to be issuwed for the associated key.
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TRG —— Conditionzl Trigger

This patch specifies the condition which controls the status of s
softwsre internal trigger, Each trigger condition is examined on
gach pass throuwgh the main scen loop. If the condition if found
Lo change from Talse to true 2 stimulus will be issued for the
trigger and the status of the trigeer will be set to active. The
status of the trigger will remain sctive ss long as th condgition
nolds true. When the trigaer condition no longer is  true, the
status of the trigger will bhe set to insctive. The status of each
trigaer 1s shown irn the far right of the Fatch Table display
vnoger the heading “"TY. An active trigger is indicated by 8 1, an
ureactive trigoer by 2 0. See "DEFINITION (Def) and STIMULUS
{(8tm> ! Trigger" for more information.

Address format! TRG
fods the trigger number 1.40F.
Op-Code choicel DA
Dataz (DA) format! iiewvy
ii is the item to be compared.

i+« RF Register contents (See REG ~- Registers)
Ul U/ Irnput CV value (See CONTROL VOLTAGES)

o i the condition code.

o less than
= equal to
“ greater than

The eaentries in the shove subfields are selected vizs the plus and
Mmirgse keys in 8 rotational selection sequence.

vv ig bthe comparison value,

0044407 Constant value
Ri+soRF fegister contents
Ve s e V7 Trput CV value

EG ~— Reagister Manipulatio

This pateh performs register manipulations, Fifteen redgisters
are availsble for ecalculstions asnd for passing parsmeters  to
furnctions arnd SeqUErNcCes.

Registers 1 throuwgh 9 limit 2t valuwes of 0 and 127 (C7) on
arithmetic uwnderflow and overflow, respectively. Registers A
through F wrap sround throuwagh 0 o 127 (C7), ov 127 (C7) to 0 on
wrnrderflow or overftlow, respectively.
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The shtatus of each register is shown in the right hand of the
Pgtch Tabhle display under the bheading "R".
Address format? REG
e is the register rumber 1...F.
Op~Code choice’ DA
Date (DAY formatl HVV

o oiw the operagtion to be performed onm the register.,

blank o operation

! set the reqaister

+ add to the register

- suntract from the regqgister

4 random add or subtract (See AFFENDIX Di

Rardom Numbers)

The above operabions sre selected via the plus and wminues keys
using a8 rotational selection sequence.,

vv is the value specifier for the operation.

00+4.C7 Constant

fle s oRF Register contents
VisesU7 Irput CV value
s e ?F Random rumbher scaled by 04..F

{See APFENDIX D! Random Numbers.)

SUB ~~ Subroutine Call

This pateh ealls & wser~gupplied subrowtine programmed in  asssembly
lLarguage with & specified value, Gee the Frogrammer’s Guide for
detesils.,
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KEY —— Kevy Action

This pateh csuses 3 simdlated key sction to bhe agenerated.
Simulastion of the hardware reset key, K00 or R0O0 does NOT cauvse a
hardware reset to occour. See "DEFINITION (Def) ang STIMULUS
{Stm) ¢ Heys" for more information,
Address format! KEYrn
rn ois bhe key rasber 0044040,
Op~Code choice?l Da

Data (DAY formatl ¥

~

# is the sotiom.

Closure

Release

Transient (closurs, then releasse)
Lank rno operation

-0

The ashove entries are selected wsing the plus and minus keys in a
rotational selection sequence.

PLS —- Fulse Quiput

This pateh causes 2 pulse output Lo occocur,. Aall owvtput pulses
carry sustain information..

dddress Tormat! FLS m
nois the front panel Pulse Output port number 1..4.3.
Op-Code choicel DA

Data (DAY format!

-
.

¥ is the action.

blank rno operation

C Closure (1)

R Release (0)

T Transient {(closure, then release)

The above entries are selected using the plus and minuse keys in a8
rotational selection sequence.
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EDITING FUNCTIONS

The function table contains entries describing the voltiage
Furpction seaments wsed to construct arbitrary complex control
voltage functions. Erter "EDIT FUNCTIONS" from +the editing
hedpad, Functions are displaged in tabular form,

A function seament entry is described by five fields!

v Limne manber LN

» Time -TIME~
+ Interpolate flag I

+ Value Vi

+» Action code aAcT

Line Number

There sre 256 lines in the function table. The lines are
rumbered 00 to FF in hexadecimal.

Entering a3 lirne romber will cause the display to be scrolled 1o
show  the entryg  at that lime 2nd the five lines preceding snd
following it.

Time Field

The Time field specifies the time the FPU will talke before
reachiing the specified vollage value, Times are specified in
seconds  with 2 1 millisecond displawed reseolution amgd a3 2
millisecond sctusl resolution.

Times may be specified as & constant from 00,001 to 45,535
saeonds, or 8% an exponent and a2 mantisss souree. The emxponent
may ranae from § Lo F Chexadecimal), and the mantisss source may
e either 8 register or & control voltage input port.
Before time dats meay be entered, the type of dats must be
selected from the mernu by entering the corresponding key on  the
hexpad,
Time Format

Comstant (CON) I cich s cieded

egedsddd ie the time in decimal seconds, with a8 ranqge of
80,001 throwgh 45,535,

Reaister (REGY? Ern Ry

i is the exponent.
¥ois the registers 1...F
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Control VYoltage (VLTI Er Un

n ois the exponent.
¥ odis the control volisge port nember, 1.4047

Whern either a8 reqgister or control voltage is wused +to control
Lime, the actual time sent to the FPU will be determined by the
gddition of the high-order kit from the mentisss source to  the
value given as the exponent to determine the expornent sent to the
FrU, and +the uwse of the low-order 6 bits of the maentissa source
gs the high-order & bits of the masntissa, with the least
significent bit set to zero,

Interpolate Flag

The interpolate flasw, entered by pressing “+" inm the 1 field,
specifies that the FFU should interpolate from the previous value
sent to the one currerntly being specified. If the interpolate
flag is not set, the FPU will wsit the specified time interval
ang then set the voltage output to the given value,

Value Field

The value field specifies the value to which the control voltage
will be set.,. It may be 38 constant from 00 to C7 (mived-base), or
a register Ri-~RF, the contents of which will be used to specify
the owtpul voltage.

Action Code Field

The action code field specifies optiomal actions which wmay be
takern during 8 function. They included

+« ENEL, Cormtirnue if stimulus active.

< BUBT Fauvse if stimulus active,

L STOF Stop function.

+Homn Trigaer Key nn (transient moded.

o Output 3 pulse to pulse port o (Llese3).
oo Jump to lirme nn of the function table.

Function Execution

Funmction wecution is inditisted by a2 patch teble entry with =&
furction Line number (FN) Op~Code field. The function will begin
execution at the line number specified when the assiaorned stimulus
is received,

The Jump, Enable and Sustasin scetions allow arbitrarily complen
tupes of attasck-sustain-decay funetions 4o be implemented by
conditionally selecting which seaments are sert to the FFPU and
the order in which thew are sent.

Fumctions wmay be interrupted arnd restarted by pateh table
enbries, and may also be offset by 8 fixed value.
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Use of a8 puwlse Lo trigger a8 function will not pass swstain

information to the functiorn. Fumctions containing sustain  or
ensble opersations will act ag thouwgh the pulse hea slresdy gone
ingsctive when the operation is  reached, any csuse these

operations 4o hang up.

EDITING SEQUENCES

Sequences are lists of actions to be performed and are specified
as entries in 8 2546 line sequence table.

The sequence bable is displaged in tabular format.

Fach entry consists of five fields!

¢+ Line rnumber LN

v Time TIME
o Action code 1 ACTYL
s Action code 2 ACTZ2
+» Aotion code 3 ACTI

Egch line of & sequence wWwill be executed after the time gpecified
has elapsed sinmce the execution of the previouws line or since the
agoeurencse of the stimelus that began the sequence., Jomp and shkip
operations are provided to allow conditional execution of actions
in bthe sequernce. .

Lirme Number
The line number is & two-diqit hexadecimal field with range of
00 throuwgh FE., Only limes 0L through FF are uwsed for starting

BEAUIEnes ..

Specifying the following line mumbers will resuwlt in specislized
operations:

thlark o operation

FD decrement 1 and run (hachkwards)

FE decrement 1 antd slop

FF increment 1 and stop

00 imncrement 1 and run (forwards)
Time Field

Times in sequences are specified in seconds as 8 four digit
decimal field.,

Time format?l cich s dod ( 00.00 to 29.99 secaontds )
The display of the decimal point is combined with the digit

gppearing as the second digit of the field, HWhern the tine
field is printed the decimal point will not sppear.
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Adction Code Field

The action codes specify the types of asctions to be taken at each

step in

Fewv.,

the sequence.

The possible entries i the sction code fields aret

» K nn
+« P )]
+ J nn
+ SKrn
« BFP N
e 8T n
« TLMN
+ TEON
+ TEMAN

+ G8THM

« STOP
+ TR

« THRM

+ I‘—Rr:

+« TPRMN

s TV

o THUR

+ TR

+ PR

e Thon

transient trigger of key nn

transient pulse outpult Lo pulse port n

Jjump o sequence line nn

skip the next action if ke nn is inasctive

skip the next sctiom if pulse n is inactive

skip the rnext actiorm if trigaer n is inactive
skip the nemxt action if register v contains < nn
skip the rnext actionm it register r contains nn
skip the next action if register v contains » nn

slip the next action if the initiating stimulug is
inactive

stop the sequence
set register v to the conternts of reaister n

set register v to the sum of the contents of
register r angd register n

set reqgister r to the difference of the contents
of register r minueg register n

set register r to the contents of register r plus
or Mminus  ( randomly selected )Y the contents of
register n

set register r to the value of c.v. input n

set register r to the sum of the contents of
reacister r and the value of c.v. input n

set register r 1o the difference of the contents
of register v minus the value of cove input n

set register r to the contents of reaister r plus
or sinus  ( randomly selected ) the value of c.v.
irmput n

st register v to the value nn
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¢ TR

¢ e

R Ty

r!?n

o THN

* T*"'"?h

s TR

set register r to the sum of the contents of
register r and nn

set register r to the differernce of the contents
of reqister r Mminus nn

set register r to the contents of register v plus
ar mirks ( randomly selected )y the value nn

set register r to & random number scaled by n

set register v to the sum of the econitents of
register v and s random number scaled by n

set register r to the difference of the comtents
of register r Minus @ vandom number scaled by

set register r to the contents of reagister r plus
or mirnus ¢ randomly selected ) a random number
gcaled by m

Skip operstions msy only appear ags entries in action fields one

or two.e
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Sequence Execution

Séquence wecution is initisted by the execution of & patch entry
with 2 SEQ sddress field. The line number at which the sequence
1% to begin is specified in the DA field of the patch,

Specifying lire 00 28 the starting line of & sequence will cause
the sequence Lo execute the newxt line it is pointing a3t snd  then
S hOP « Subseaquent references to lime 00 will execute successive
sequence table entries.

arithmatic operations omn registers 1 throwgh 2 will be limited on
underflow to & valwe of 0, or on overflow to a2 value of 127,
Reaisters A through F wrap around throwgh 0 to 127 on underflow,
ang from 127 to zero on overflow,

STATUS DISFLAY

Whenever the patch, sequence, or function table displays are
active & display is aslso made of the stetus of the sequences and
the conditional triggers. This statuws displsy sppears in  the
rightmMost nine columns of the video display screen.

The status display consistes of 4 Tields!

¢ Label / sequence status 5
v Seauence line number LN
¢+ Reqgister contents RG
» Trigaer statbus T

The label indicates both the labeling for each line of the status
display and the status of the associsted sequence. When a2
seaquence is active the associasted label will be intensified. The
lehel will appear in normal intensity when the sequence is
insctive.

The 1line number shown is the number of the last line executed in
the associated sequence.

The contents of esch of the fFifteen reqgisters is displayed in the
register conbtents field,

The status of each of the conditionzgl triaggers is shows in the
rightmost column of the display. This Field will contain & 1 if
the trigoer is zcotive, and 3 0 if the trigger is inzctive.

The wupdating of the status display is the lowest priority resl-
time task in PATCH-VI, and is intercvupiable.The status display
will be seenrn to dissppesar and reappear s the result of scrolling
operations in any  of the pateh, sequence or function table
displays.

Rev. 2 1984-01-19 Fage 34



FaTCH—UT tismaer s Guidcde

Sequence Status

The ststus of each sequence is shown in the right-hand ares of
the Fatoeh Table displaw wnder the hesding "8, Each sequencer
rumber  iw  highliehbted when the clock for thet sequencer is
operating, and the line mnumbers are shown in the column  labeled
L'
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EDITING WAVESHAFES

Waveshape Display

The waveshape display 1is & araphic representation of the
oscillator transfer function wsed to create the timbral charvacter
of & voice.

Each waveshspe table idis a8 64 entry table containing values
ranging from 0 to 29%%. & sinwsoidsl scanping function is wsed to
access entries in this table which asre thern used to determine the
oscillator output velue at that point in the scan.

Entries inm  the waveshepe table sre sent to the oscillastor in
resl-tLime and their effect may be immediately heard. Entries may
he produced or modified by positioning the graphics cursor in the
¥ divection to the column of the tsable to be modified, and then
positioning +the cursor in the Y dirvection to the desired wvalue.
This may be done with the graphic cursor control ( kedhoard
jogystick ) or by positioning the text cursor in the X or Y wvalue
field and entering the desired value,

Eachh wvoice wmay be sssigmed to uwse one of six sctive waveshape
slots. Fach slot may be loasded with one of the 146 waveshape
tables in the current instrument definition.

Assignment of 8 waveshape table to 8 slot is harndled by the use
of the timbre patch table entry ( THE DA 3.

Assignment of 8 voice to 8 waveshape slot is haendled by the use
of the corntrol patch table entry ( CTL DA ).

Stoaring Waveshapes

Waveshapes are stored im the waveshape library by positioning the
cursor in the waveshape mumber field ardd entering 2 "+" with the
desired number and waveshape displaged. Haveshape number “0Y iq
# default table ard carnot be stored, To retrieve a8 desired
waveshape table, enter its rnumber in the waveshape rnumber field
an press et

Rev. 2 19840119 Fage 36



FaTiCH~UVTIT User " Guricie

PREINT OFERATION
Frintouvts mey be made of the following!

+ Fatech table

» Function table

+» Sequence table

+ Haveshape btables

Frimntouwts are selected by positioning the cursor next to the type
of  printout desired znd touching the plus ke, This will cauvse
the printowt tuype to be dintensified, indicating its selection
status., Altermate uses of the plus key will select and de-~select
#& printout type.

When the printouts desired have been selected the minus key is
towched to bhegin prirnting.

Frinting mey be interrwpted by touwching the delete kew, and then
aitheri

+ re-sharted from the beginming by touching the minus
ey,

«» re-started from where it was terminated by touching the
delete key a3Qain, '

+ Or, aborted completely by touching the mernuw key.

A primting status display will appear at the bottom of the screen
indicating printout statues 28 rurning or waiting once printing
hay beern started,

LIBRARY LOAD AND STORE OFERATIONS

FATCH~VTI provides for the storage of wser—-genersted datas on
either tape or disk. The patch, function, sequence and waveshaspe
tables may be stored, and lgter, selectively retrieved,

) hiaghlighted entry indicates that the wmeru selection is
asctivated., Touching the corresponding key selects the entry.

The "-" Lkey irnditistes the losd process, while the "+% key
intiates the sfore process. Load is & doulbe action key. HNote
thatlt load or store may only be indtisted when the cursor is  in
the file (leftmost) field.

On retrievsl, patches may be either added or replaced in the
patch teble., Towehing the Append/Replace key togales its status.
Functions, sequences and waveshapes always replece previous ones
it they are selected for losding in the menuy display.
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HAKING BACKUPS

Make Tape

A duplicate cassette tape of FATCH-VI can be made by entering
“Mahe Tape'" in the main Menw from the hexpad, This ig & double
entry key, The proaram data is sent to the "To Cassette"” socket

orn the rear panel and tabkes sbowt 3.5 minutes,

Hhile svystem storaae is in progress 3 message will sppear at the
hottom of the merw indicating that PATCH-VI is being stored.
This message will disappesar when storage is complete,

Make Tape

A duplicate 3.:9" microdisk copy of PATCH-VI can bhe made by

erntering YMeke Disk" im the mein Mernt from the hexpad, This is 2

doubple entry koy, A microdisk smust be present in the drive for
this command to execute properlyd.

While suystem storsee is in progress @ message will appear at  the
bhottom af the wmernw irndicating thaet FPATCH-VI is belrng stored.
This message will disappear when storage is complete.

Both of the asbove kewys sre double entryg, that is, they require
two setivetions to be effectives, The firat sctivation will cause
the label din the merw to be highlighted, and the gecornd will
caunse the desired zcetion to  occur, Shouwld you aeocidentally
aetbivate one of these keys gou can clesr it without having it
oeour by simply activating the mer key. This will cause the
label to retwrn Lo its normal state and will cancel selection of
that function withowt havirng it execwted.

CRT ALIGN

The "CRT Align® fumnction allows dou to check to converagence of
Yoy color monitor. Touching the key will pt &8 grid test
pattern on the display. Touwching any key will return to the main
nermu.  Misconvergence of the CRT will show wup as colr fringing of
he grid limes, or missligrnment of segments of the pattern.

I the test pattern shows any color misconvergence 4vyou shouwld
telke appropriste steps to correct it. CRT alignment should be
done by properly trained service personnel as it involves high
voltage circuitry. Refer +to your color monitor wmarnwal for
service information.
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AFPFENDIX A} System Initislizstion

Init System

When the system dnditislizetion operation is selected, either
as & result of initiasl prograem loasding, or selection from the
mair menw, a3l of +the operating tables of FATCH-VI will bhe
cleared and the harduware will be reset to the default state as
deseribed under system reset.

Reset System

Wher the system reset operastion is selected the 400 geries
hardware will be reset to 8 default state, a3s folows!

« Control voltage values 0 through F will be set to 0 volts
+ Control valtage sources will 3811 be set to 0
+ Control voltasge multiplier values will 211 be set to 0

+ Fiteh comtrol wvoltages will be set to %.0 voltis and a
digital pitech of 0 Hertz will e sent

+« Timbre voltages will bhe reset to (0 voltis

¢ Modulation comntrol voltages and digital velues will be set
o 0

¢ Control bits for the oscillastors will be set to select
timbre modulation, deselect frequency modulation, select
ratio mode, and ensble snelog inputs.

+ Level control voltages will be set to 0 volts

+« Filter comtrol voltsges will be set to 0 volts

+« Stereo location control voltages will be set to 5.0 volis
( center positioning )

+ Dgnamics control voltages will be set to 5.0 volts
( approximating mezzo forte dymamics, or 2 0db level )

e VYoice to waveshapre slot sssignments will be set to their
daefault values! A = 0, B =1, 0= 2, D=3, E=4, F =5

+ Ratio ernabled
« Timbre Modulation enabled
¢« Frequency Modulstion disabled

« Anslog controls (front panel) enshled

~
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After

the closure and release of key 0 will be issued,
weer to program different initisl conditions than those above.

AFPFPENDIX B! Ranges of Yslues

The following list summarizes the ranges of velues found

FATCH-VI fields?

Control voltagest

Mualtipliers!
Sources!

Voices!?

Fitches!

Register mumbers?
Register values!
Random specs!
Sequence numberea!
Sequence lines!
Funetion linesd

Y autput numbers?
GV oinput nueberg!
Waveshaspe numbers!
Subrouvtine numbersd
Fulses?

{eys!

Triggers!

Rev., 2

1984-01-19

0,0 to 12.7 volts ( 00 to C7
rominel range! 0.0 to 10,0 volts

w1427 to +1.27 ( -07 to +C7 )
0 to A ( see table )
A throwah F
Co00 to C200 ( 146.3 to 8372 Hertz )
R1 to RF ( registers 1 to 135 )

00 to C7 (¢ 0 to 127 )

?0 to ?F ( see table )

1L to F (1 to 15 )

60 to FF ¢ 0 to

]
i

)

S

60 to FF C 0 %o

)
9

BW o)
1 b0 B (1 to 11)

Vi to V7

0 to F (0 te 15 )

0 to F (0 to 15 )
F1toPR3
KOO to KA ¢ 0 to 100 5

T14toTF €0 to 135 )

Fage 490
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AFPENDIX €1 Representation of Numbers

Hexadecimal Notation

Hewadecimal Notstion ids & base~16 nrumbering system used in
computer aspplications because it is & power of 2. It is also &
convenient way of fitting 16 mombers dinto & l-digit space. Wher
more  than one digit is weed, the last digit represents decimsl
units of L, +the second digit units of 16, the third digit uwnits
of 2854, etc. Here is & reference tsbhle to help those unfamiliar
with this systemi

RECTIMAL, HEXADECIMAL
0’019 0'009
10 A
11 4]

12 C
i3 b
14 E
1% F
146 in
17 1i
18 12
19 13
20 14
25 19
30 1E
S0 32
180 64
500 1F4
L0 354
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Miswed base representation of numbers

FATCH-VYI wses a8 mivded base representation in gsome digplay
fields in order to obtain a2 range of 0 to 12,7, or 0 to 1.27 in 8
2 diqgit field. The following taeble shows the correspondence
between mixed base representstions and decimal representations
vsed for value and multiplier fields?

CV values multipliers
8.0 to 12.7 00 to 1,27

Mived Recimal Decinal
1 0.0 + 00

05 0.5 +0%5

10 1.0 +10

1% 1.5 +15

20 2.0 +20

25 245 25

30 .0 «30

8% 30 + 35

41 , 4,0 + 40

4% 4.5 ]

w0 .0 + 50

o5 B + 539

&0 6.0 60

&5 G40 P65

70 7.0 70

75 7.5 o TH

80 8.0 +B0

89 8.9 85

21 9.0 20

o PeD 95

Al 1o.0 1.00

A% 10.5 1.05

B0 11.40 1,10

BS i1.5 1.15

co i2.0 1420

€S 125 1.2%

c7 12.7 1.27 { Maximum value )

Note +that the above table only shows values at % and 05
intervals, and that any value from 0.0 to 12.7 or 0.0 to 1.27 may
he represented in this system.
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AFPFENDIX D! Random Numbers

Random values may be obtained from a8 software random number
gource which qenerates g psewdorandom series of rnumbers by sdding
#  prime pumber to a8 cownter on each pass through the real-time
clock rouwtine and on esch wse of 2 random number.

this value may be

Ranciom
20
Pl
e
i
74
P
Ph
g
)
Y
A
PE
Y™
0
PE
?F

Rev, 2

Range

salected as shown in

of

values

0 +
0 <
0 «.
1{)4 L)
1 NP
37 .
6% .
Péh e
)
1éd .
b A
48 4.
&% o
g0 ..
Fh e

112 .

1984-01-19

127
127
63
127
31
X
P35
127
15
31
47
63
79
95
111
127

This range of

the table bhelow!

Bcale range

fuall
fuall
lst
2ri
ist
Zrid
Jrd
41h
lat
2rd
drd
4th
5th
éth
7th
Bt.h

scale
sCcale

half scale
half scale
asrter scale
guarter scale
auarter scale
auarter scasle

elghth
eighth
eighth
eighth
eighth
eighth
eithth
eiahth

sCale
scale
scale
stale
acale
scale
groale
scale
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HEx  TRANSP. - upx [RANSP. upx  TRANSP.
PITCH FREQ DATA BITCH PREQ. DATA PITCH FREQ DATA

o0 | 000 | 64 | 3|D, | 73.51 3540 | -22| o G#te] B30.9] AB | 20

o1 | 020 | -63 | i|D# | 77.8| Seo | -21| ,MhA, | 880.5| Ao [ 21

02 | 040 | -62 | Y E | B2.4| 560 | -20| ea# | 933.0| aco| 22
03 060 | =61 L3 87.3{ SAc | -I9 63 B 987.9 | AEc| 23
04 08C | ~60 i F# | 92.5 ] S5Cc.| -18 | Cg | 1047 | BOO | 24
05 oac | =59 | G 98.0 | SEC | =17 o{ce | 1109 | B2e | 25
06 oco | -58 Y o# | 103.90 60c | -16 64 D 1176 | B4b | 26
07 OEG | -57 ”ﬂ Ay | 110.0{ 6Qe | =15 6" D¥ | 1244 B6D | 27
08 100 | -56 2 A% | 1l6.8) 640 | -14{ Q| E 1319 B8o | 28
09 120 | =55 27| B 123.5] 660 | -13 63 F 1398 BAO | 29
10 14¢ | =54 | 23 c3 | 130.9] 68C | -12 | F# | 1481 Bco! 30
11 160 | -53 2 C% | 138.7] 6AD | -11 nic 1568 BEC | 31
12 18p | =52 x D 146.8) 6co | -10 i G# | le6l coo | 32
13 | wmo| -53| | o#| 1ss.6] eE0| -o| ns[A; | 1766 | czo| 33 |
14 icce | =50 s E | lé4.9) 700 -8 ™ A% | 1865 c40| 34
15 1EQ | =49 w F 174.8f 720 -7 3| B 1976 ceo| 35
Sy 16.3 | 200 | =48 3 F# | 185.0{ 740 | -6 % C7 | 2094 cee| 36
c# 17.3 | 220 | =47 | 3 G 196.0f 760 -5 M c# | 2218 cael 37
D 18.3 | 240 | =46 a G¥ | zo7.s8] 780 -4 ™D 2350 cece| 38
D 19.4 | 26 -45 3 Ay | 220.0f 7A0 | -3 N4 D# | 24590 CE0| 39
E 20.6 | 280 | =44 38 A#{ 233.1f 7Co -2 2| E 2639 poo| 40
T 21.8 | 2a¢0 | -43 7 B | 246,91 TEC | -1| @iF 2794 | D2o| 41
F# 23,1 | 200 | -42 %| €4 | 261.8| 8O0 o gy F# | 2960 Do} 42
H 24.5 2EQ | =4l qif C# | 277.2] Bzc¢ 1 =1 e 3137 pee| 43
G# [ 26.0 | 300 | =40} 4y D | 293.8] B84¢ 2| afilc# | 3325 peo| 44
vita, |27.5 | 320} -3%| ¢ D] 311,3{ 860 3 Ag | 3524 | bvac] 4
2ia¢ | 290.1 | 34c | -38] w4 E | 320,8! 880 4 A% | 3729 | Dco| 46
3| B 30.9 3se | =37 4| F 349,3) 8a¢ 5 B 3952 DEo| 47
wlecy 132.8 ) 380 | =36} &% F#| 370.2] 8CO 6 cg | 4186 EOC| 48
5| ce |34.7 | 30 -35{ w| 6 | 302.3] &Ec| 7 c# | 4435 | E20| 40
G| D 36,7 | 3ce | =34 | 4! G#| 415.3) 90¢ ] D | 4700 | E40| SO
7l pg | 38.9 ¢ 3Ec| -33| | Ag| 440.1| 920 9 D# | 4978 260 Sl
3| E al,2 | 400 | =32 #o A#| 466.4] 940 10 E | 5275 EBC| 52
ql| r 43.7 | 420 ] =311 &) B | 4o04.2} %60 | "11 F 5589 BAD| 53
of F#¢ | 46.3 | 440 | -30| st cCgf s23.8{ 980 | 12 F# | 5923 Eco| 54
wlG 49.0 | 460 || -29| s c#| 554.4{ 9AC 13 G | 6272 EE0| 55
2] G¥ 51.9 480D -28 s4| D 587.3] 9co 14 G# | 6646 FO¢ 56
i3 A, | 55.0 { 4Ac | =27 35| D#| 622.3| 9EQ 15 Aq | 7042 F2¢| =7
wl a# | 58.3 | aco | -26| s« E | 659.4| ACC b A# | 7463 F4pf S8
1sti B 61.8 | 4aE0 | =25| s F | es8.7[ A20 17 8 | 7909 F60| S¢9
1| co |85.4 | 5067 -24| el Fef 740.0| A40 | 18 Co | 8372 FBo| 60
FH c% | 69.3 520 | -23} s| G | 784.1| A60D 19 ,L
: o TUNIAG TABLE ENTRY NUMIEA,
L runisG TABLE ENTAY AMIGR Tm TUNING TABLE BNTRY BWMISA
Transposition numbers show the degree of AZS'

transposition from center (800) in_ o
gemitones, &t:oo—'!l, '/3“ off.SGT
0-9 , ccrave
L &—GJ NOTE
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AFFENDIX F! Optional Features

Fhaege Oscillator

Vaices bebtweesn the left and right owtpuls are rowted through
specislized phase shifting civcuwitry to produce 8 pseuwdo-~stereo
output . Control voltages A and B mey be vsed to modelate the
phase  shift Lo enhance the effect? CV output A determines the
modulation frequencys and OV ovtput B determines the internsity of
modulation. .

The correspondence  between specified voltege data srd the
resulting frequercy of phase shift is shown in the graph below!

v

10.01

FREQUENCY (CYCLES PER SETOM

NOLTS

PHASE SHIET 05CALLATOR
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Faot Pedal Inputs

Frovisions are made on the Model 452 Revision Level 1 for a foot
pedal corntrol voltage input accoessed from the resar panel FOOT
FEDAL  TINFUT C. This socket provides 0 volts st the base, +195
volts on the ring,  and takes the sigral input from the tip. The
valtage is attached using Control Voltage Input .

S8ianal Input

The Model 450 Revision Level 1 provides for a8 suxillisry signal
input from the rear panel (STGNAL INFUT). Contral of the level
of this signal is possible through Control Voltsge Outpot 12 (C),
ang the  location of the signal is controllsble wvis Control
Voltsge Dutpet 13 (D).

an envelope detector for the suxillisaryg sianal input is available
at Conmbtrol Voltage Sowrce 7.
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