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BOLDERING

Use eare when mounting all components. Use only rosin core solder (acid
core solder is never used in elecironics work). A proper solder joint has
just enough soider to cover the round soldering pad and about 1/16=inch of
the lead passing through it. There are two improper connections to beware
of: Using too little solder will sometimes result in a connection which
appears to be soldered but actually there is a layer of flux insulating the
component lead from the solder bead, This situation can be cured by re-
heating the joint and applying more solder. If too much solder is used on a
joint there is the danger that a conducting bridge of excess solder will flow
between adjacent cireuit board conductors forming a short circuit, Uninten-
tional bridges can be cleaned off by holding the board upside down and flowing
the excess solder off onto z clean, hot soldeving iron.

Select a soldering ivon with 2 small tip and power rating of not more than 35
walte, Soldering guns are completely wnacceptable for agsembling transistor-
ized equipment because the large magnetic field they generaie can damage
sclid stale components,

CIRCUIT BOARD ASSEMBLY

() Prepare the circuit board for assembly by thoroughly cleaning ithe
conductor side with a scouring cleanser, Rinse the board with
clear water and dry completely.

(/} Using the bare wire provided, form and install 27 jumpers as indicated
by the solid lines in figure 1 and printed on the cireuit board. When
finished, count the jumpers to verify that 27 have been installed,

Note that this number does not include the jumpers which will be in-
gtalled within the dashed box labeled "address select", These jumpers
will be installed laier,

Solder each of the fixed resistors in place following the parts piacement
designators printed on the circuit board and the assembly drawing figure 1.
Note that the fixed resistors are non-polarized and may be mounted with
sither of their two leads in either of the holes provided. Cinch the resistors
in place prior to soldering by putting their leads through the holes and push-
ing them firmly againsi the board On the conductor side of the board bend
the leads outward to about a 45° angle, Clip off each lead flush with the
solder joint as the joint is made,

A B

Silver or gold - disregard this band,

DEQIGNAT ION VALUE COLOR CODE A-BeC

{ R1-R4 {4 parts) . . . . 6800 chms , . . . . . . . blue-grey-red

() RBuweoveoessess l1l0ohms........brown-black-black
(+4 Ri0, Ril(2parish .. 100ochms. .. .. ... brown=bhlack=brown



Figure 1

Install the ceramic disk and mylar capacitors., Without exception the value
will be marked on the body of the part,

DESIGNATION VALUE

() Ci-C4 (4 parts) ., . .. . 1dpf,

(v} C5-C8 (4parts) . . ... .00Lmid,

(>4 C9-C12 (4 parts) . . . » Emfd, mylar
(/) C13-C16 (4 partsy. . . » .00Lmid.

{ C1l7-C20 (4 parts), . . . 100pE,

{

¥ C21-C24 (4 parts). . . . .1mfd. mylar

Up o this point all components have been non-polarized and either lead
could be placed in sither of the holes provided without affecting the operation
of the unit, Electrolytic capacitors are polarized and must be mounted so
that the "+" lead of the capacitor goes through the " -+ hole in the circuit
board. In the event that the "~" lead of the capacitor is marked rather than
the "-+" lead it is to go through the unmarked hole in the circuit board,

Note that the operating voltage (v.) specified for a capacitor is the minimum
acceptable rating, Capacitors supplied with specific kits may have a higher
voltage rating than that specified and may be used despite this difference. ¥or
instance, a 100mfd. 25v. capacitor may be used in place of a 100m{id. 16¥,
capacitor without affecting the operation of the circuit.

Mount the following electrolytic capacitors and solder them in place., The
values, voltage rating and polarization are marked on the body of the paxt,

DESIGNATION VALUE
(") C25 ... 40 sues, . LOOmEd, 16v,
(A C26 .. .. .......100mid 15v.



Install the integrated circuits, Note thai a properly oriented integrated
cireuit will have a square notch or dimple at one end of the case that

aligns with the semicireuiar designator printed on the circuit board., Use
extreme care when installing integrafed civcuits, Like other semiconductors
they are heat sensitive and should not be exposed to high temperatores for an
extended period of time, Make sure that the integrated civeuit is properly
oriented before soldering it in place, as these units cannot be removed without
destroying them,

NOTE: The integrated circuits used in this kit are MOS units that are
sensitive to static electricity, When installing these units observe the
following precautions: Do not wear synihetic materials such as nyloi or
rayon. Immediately before imstalling the IC's, touch a cold water pipe, or
other source of good ground, Also touch the soldering ivon tip to a grounded
point. After all of the staiic eloctricity has heen discharged, remove ihe

IC from its holder, inseri into the cirveuit board, and solder into place,
Avoid excessive motion during this operation to keep static build-up to a
minimum. Most manufacturers are installing static discharge paths in the
IC itself, but we recommend these precautions for added safety.

) IOl uvennnnns enrenees G042 ..., .. .quad latch

) IC2, ICR s eevacrennes 4052 oo, ... multipiezer

¥ IC4 i cuunnanencannnss 40001 atao. . quad NOR

) TC5 vamonnsnsarrvanas 4011 (anown,guad NAND

) ICB yenacoannan cenees d0B6 L., ... . quad himlateral swilch
} ICT7=ICL0 (4 paxts) s oo 308 o vuus e CO=RMBE

In the following steps wires will be uoldered to the ciroult hoard which will

in later steps comect to front paunel controls aad jacks. Al each step prepare
the wire by cutiing it to the specified length and stwippiog 1/4" of insulation
from each end of the wire, "Tin' each end by twisting the exposed strands
tightly together and meliing a small avount of solder into the wire.

Uging the wire provided make the following comections to the sivevit board,

() a 4" length to point "AY £ a4 1/2'" length to point MOV
() a3 1/2" length to potnt "B {0} a 4" iength to point "ML

() a 2 1/2" length to point "C" () a 3 1/2" length to point '"M2"
() a 3" length to point "D { a5 1/2" length to point '"RE3Y
() a4 1/2" length to point VO { ) a5 1/2" length to point "E'
(3 8 2 1/2" length to point "Vi" () a5 1/2" length to poing "FT "
{) 3 3 1/2" length to peint "Va"  {} ad 172" length fo point "G Y
() a 3 1/2" length to peint V3T () 2 6 1/2" length to point "H® U

The following wires will be installed as were those gbove exvept thab 172
of insulation showld he removed from the end of the wirs which is not
soldered {o the circuit board.

2 5 1/2" length to point "E"

{) an &' length fo point "G"
() a 7' length to point "FY

an 8 /2" length to poiat "HY

——
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THIS COMPLETES PRELIMINARY ASSEMBLY OF THE 8781 QuASH CIRCUIT
BOARD

Temporarily lay the

board aside and proceed

to the mounting of the

front panel controls and

jacks. Place the front

panel face down on a soft

cloth to prevent marring

the finish,

! Place a red pin jack (J1) in the
hole provided as shown in figure

3 and fasten in place with a

tinnerman nuf as shown in detail
drawing figure 2 , TINNERMAN NUT INSTALLATION

) In a similar manner, mount red pin jacks J2 = I8 (7 parts) and
fasten in place,

{4 In a similar manner mount black pin jacks J9 = JL2 (4 parts) and fasten,
in place.

Figure 3 FRONT PANEL PARTS PLACEMENT AND WIRING



(f}  Mount the 500K ohm potentiometer RE in the Tocation shown o figure 3,
Use two 3/8" nuig, one behind the front panel as 2 spacer and the second
ont the front side of the froot panel to secure the potentiometer, Adjust
the rear nut so that none of the threaded shaft is exposed when the [ront
amt is tightened down, this will allow the control kmob, which will be
mounted in a later step, to seat as closely as possible to the frout panel.
Ovient as shown,

{'“I} T 2 similar manner, mowmt 500K pots BT - R (3 parts). Orient as
illusirated,

THE FRONT PANEL MAY NOW BE BROLTED TO THE CIRCUIT BOARD
AS FOLTOWS: .
o

Using two 4=40
¥ 1/4" machine
screws, two
440 nute and
four #4 internal
locls washers
attach the two
“L!" brackets to
the front panet
as shown in
fipure 4. 1O
NOT COMPLETELY TIGHTEN
THESE FASTENERS AT THIS
TILME,

T

s
—t

NOTE THREADED HOLE /

() Using two 440 X 1/4" machine
serews and two #4 {nternal lock
waghers attach the 8781 circuit
bhoard to the "L brackets pre-
viously fastened to the front panel
as shown in figure 4, COMPLETELY

TIGHTEN ALL HARDWARE. Front panel/circuit board
mounting detail,

Figure 4

REFERRING TO FIGURE 3 MAKE THE CONNECTIONS BETWEEN THE
CIRCUFD BOARD AND FRONT PANEL AS FOLLOWS,

Route and dress all leads neatly as the comnections are made,

CIRCUTT BOARD POINT to FRONT PANEL POINT
VO wevessvecensssssonsaanerass Il
V1 ceuvvonsesncansassrsassassss 92
V2 veesesnsseannssrevanesassrns 99

U3 vevesceassascnssnranesasnss d%
E' teuscconcesnssavassrronsscs lug #3 R6
F' veueevensonsasrasconancanns lug i3 R7
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{1 G e e e e Lug #3 RS
{3 HY e e inb #3 Re
[ e e e Jo
{) N J6
(3 L 37
{1 B J5
() MO e e e e s 49
[ ji5ul e te e aa e Ji0
{} ME e Jil
{) L J1

NOTE that the following four wires comnect to bwo ugs of the potentiometers
involved,

f: } e hugs #1 & #2 RS
{3 L: ............................. fugs #1 & 42 Ry
(] L lugs #1 & #2 R
{ ) Ho e e hugs #i & #2 RS
{ ) Install the 15 pin edpe connector cn the 8781 hoard as shown in detajl in

fonre 5.

Figure 5
THIS COMPLETES ABSEMBLY OF THE 8781 Quadil,
SYHTEM WIING

NOTE: The following is a highly recommended wiring scheduie that should he
followed exactly if you are going to he using vour system with a PALA 57006
Computer,/Controller, If your system is to be used with other processors soms
changes to this schedule may be desirable and/or necessary.

From a systemn standpoint, the 8780 and 87#1 should be considered (o be o
single unit, even though in the interest of versstilily they are supplied separaiel
The 15 sonduetor esbie supplied with the 8780 D/A will now be usesd to make
conusctions between the 8780, §751 and the 25 pin DB-25 comector which iz
supplied with the PAJA 8732 BEucoded Keyboaxd,

£ Loeate the 15 conductor cable supplied with the PATA 8780 Digital fo
Anslog Converter and prepare it by removing 1-1/27 of the outer
sheating from one end of the cable (we will now refer fo this as the
CONNECTOR END of the cable) and 4 from the other end (this is now
the MODULE FND of the cablel.

Because of veriations in suppiiers of this cable it is not possible {o predict

the eoloy cading of the wires in tho cable. You should experience nu problems

-
i



if you £113 i the blank space provided in the follow

: ¢ sehedule with the
polor wire that vou use for the epecific connaciions iispad,

We will now use the 15 conduciar cable paviiall preparsd above to make
connections hetweon the 878 /A and the 28 pin DB-20 sopmecior socket
ifemalel, NOTE: For neates! results, before makisg connections to the flea
olips on the back of the D&, cut each wire coming from the cable o a length
enly siightly longor than actuslly required, Btrip 1/4" of imsulation from the
and of the wize helig comnectad and tin the exposed wire strands. Simuvltaneou

wh

o,

make the conpentions to the vear of the reodule and the B-25 sopnector o

docresse the ko

sapozed st Tt ie slao a good ides tu pre~itn the gins of the DB=-25 con=
nockor befors conpecting the wire, TEHESE &L O EONS ARE TIGHT. ..
as you will & cover, ‘Foke your time and be particularty cavetul of
melting the Insudniion o praizy

Tollowing the proceduores outlined above, ke G z gonpections
bebwoen the DB-25 : 16 & 7.}
NOTE that iz Tines wihich will be added
in the Follow these nomestions ave a sub-set of proviously

TOOOINREN: 2o LAR NOTES - Gomputer Music
Without the C g & 1-0OMEF) B yor have followed

those schsdulen piy arvangement of this wiriog is

ek GECOSERYY,

wWire aolow

o,
L

ot e
R

:

[

i

() i
() 6

() 7

() 3

() o

) 14

() 18

The foliowing azs o be made hetwesn the DiR=25 commeetor and the molex
piin strip which mates wilh the Moles edge connector on the hack of the 8781
QuASIT card, 4t the male molex couneclor, the wires from the L5 conducio
nable ghenld be pre-timed and wiapped arouwed the sho e of the pin
hefore soldering. NOTE thai there is no polavizing indicsiion on fthe cole
nector so care saonld he token thad the conuoctor is not rolstakenly awltched
end for end during assembly. Alsc keop in mind fhat sysbems which will be
using multiple QuASH will reguive hat second wires slse be cannected to th
wslex connecior, ieave foom fnv theoi

Ay
£

e o
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Figure 7
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i0

nNB-25 Conpector 3781 EDGE Wire color

Pin # CONNECTOR
() 16 A0 (Pin 10}
(1 17 AL (Pin ) —
¢) 18 Az (Pin 8)
() 19 A3 (Pin ")

There are several connections which must be made from flea clips on the
rear edge of the 8730 D/A board to the 8781 edge connector, Note that
several of the 8780 pins will ultimately have two wires connected to them
and that one ( ":L_.:.-‘) will eventually have 4. DO NOT rearrange this grounding
scheme, one central ground point for modules in the 8780/8781 group is
eszsntial,

AMake these connections using the indicated lengths of the insulated wire
provided,

$780 DESIGNATION 8781 EDGE WIRE,
CONNECTOR LENGTH
{1 +5 (2 wires) +5 {pin 1) g
() == (2 wires) = (oin 2) 6"
{3 RDY (2 wires) ED (pin4) 8!
{3 +9 +9  (pin 13} 6"
() -9 —9 (pin 15) &
{ ) =L (8 wires) GND {pin 14) 71/29

There are four comnections which must be made from points on the FRONT
PANEL of the 8780 D/A to pins on the edge connector of the 8781 QuASH,
Make these comnections using the indicated lengths of the insulated wire
provided, These comnections will be easier to make if the 8780 Front Panel
is first removed,

8780 FRONT PANEL 8781 EDGE WILE
DESIGNATIONS CONNECTOR LENGTH
(y J 1 {pin 6) 00
{y 1 F2 (pin 5) 10"
() I3 D/A  {pin 12) mn"
{) Center Lug

(wiper) R34 M {pin 11} i

While the 8780 D/A front panel is removed, it is a good idea to add a bypassing
capagitor (. 05 mfd., supplied ) across this module’ s reference voltage input.
install this capacitor between the wiper of R34 and the grounding/ mounting lug
of the terminal strip which mounts C4 of the D/A, This capacitor bypasses
digital notse which may otherwise be coupled into the reference input.

{3} Bypassg capaecitor ....... . 05 mfd,

Heinstall the 8780 front panel and complete system wiring by preparing three
7 v lengths of insulated wire for use a power connections, These connections
must be made from the flea clips on the 8780 D/A board to the power buss in
the syothesizer system being used.

8781 assembly manual



8780 SYNTHESIZER

DESIGNATION POWER BUSS

() +8 (2 wires) +9

() =8 (2 wires) -9

() L& (4 wives) =t

() Rotate the shafte of potentiometers R6-B9 fully counter~clockwiss

and press on four knobs so that the pointers are indicating 7:60 of
an imaginary clock face,

() Make sure the * jumper is installed to disable the "bank select"
line. Omit this jumper only if you are using software decoding +
more than 4 QuASH,

THIS COMPLETES ASSEMBLY OF THE 8781 AND ITS INTERCONNECTIONSE
TO THE 8780. Carefully mate the Molex edge connector at the 8781 (be
careful not to reverse it) and proceed to ADDRESS SELECTING and FINAL
TEST.

o ADDRESS SELECTING

NOTE that the following assumes use of the QUASH in totally PATA based
systeras and may need to be changed to be congistent with other processors/
software, PAIA software assigns QuASH addresses in reverse numericsl
order, i,e, the first output chamnel of the system occupies address xxxF,
the second xxxE, etc, The primary reason for this is to free the address
xxxff which in the PAIA system is reserved for selecting the D/A without
selecting any accompanying sample and hold chamel and for the casseite
intexface,

For PAIA standard systems, the address select jumpers on the 8781 should
be set as follows:

Figure 8 Address Selecting

| ol

15t QuASH msee— o7 | ond QuASH  MSBe— 27t
(channels 1-4) iLSB -? I (channels 5-8) LSB8e——-—® ?:
] | S

Tl T ol

3rd QuASH el 4th Quase  MBTTeN
(channels 9-12) H.SB-‘.__;? } {channels 13-15)] 1539-"’""':(‘} |
I j

In systems using a single QuASH, the address select lines should he gef up
as in the "1g{ QuASH" configuration shown shove,

¥



TESTING AND FAMILIARIZATION

NOTE: The following procedures have been designed to minimize
the amount and sophistication of the test equipment required but one piece
of test equipment is essential - 2 computer. A module as software depen--
dent as the QuASH can only be tested under computer control. The pro-
cedures are written assuming the use of a PAIA 8700 Computer/Controller
but should be easily adapiable to other processors.,

A second point - in order to eliminate the possibility of differences
in oscillators being interpreted as problems in the 8781, the procedures
are written using =z single VCO, When the testing and familiarization pro-
cedures have been completed you will be ready to begin working with multiple
oscillators and can then be fairly sure that any differences you may find in
fhe contrel channels are differences in the oscillators,

Other test equipment required are a Volt=Ohm Meter and Voltage
Controller Oscitlator., If irouble shooting is required, an oscilloscope
will be almost mandatory.

STATIC MODE TESTS

We will first put the QuASH through a series of "stalic mode" tests
designed to verify the operation of the individual control channels. These
tests will be implemented using the PIEBUG monitor to write control sig-
nals directly into the individual channels being tested.

Prepare for these and subsequent tests by connecting the 8780/8781
system to the DATA BUS connection of an operating 8700 Computer/Coniroller
Apply power to the processor and connect the 19v. power lines of the 8780/
8781, provided during the preceding assembly instructions, to the synthe=
sizer power bus or to an appropyiate bench supply. After confirming that
power has been properky applied to the entire system, press the 8700 RESET
buiton and touch any control panel key. (1}

Using a VOM or DC coupled 'scope’, confirm that the trigger outputs
of all 4 QuASH control channels are cleared (0 volts). An alternate test to
see that the flags are cleared would be to connect each trigger output in turn
to the input of a 4740 or similar Envelope Generator (ADSR) and observe
that the ADSR does not trigger,

Connect the control voltage output of the first S/H chamel {A) to the
input of an operating VCO (4720, 2720-2A, or equivalent) whose oulput you
can monitor either through speakers or as a Lissajous pattern on a scope.
(Various PAIA manuals outline Lissajous patterns, the 4720 and 27 20=2A
manuals are two.)

There will probably be no output at all from the oscillator since at
this point we have not addressed any of the 5/H channels and the normal
output from a "dead' channel is zero volts.

12('_L) PIEBUC clears the cassetbe port with each key activation.



If you do hear a tone, it may mean that during power up one or more
of the channels was randomly addressed, but the tone should be gliding
slowly down in pitch.

Write a $00(2) to the first control channel using the following key-
board entry sequence:

STEP 1: KEYSTROKES COMMENT
0=9=-F=F-DISP : sets pointer to the first S/H
; channel, disregard display
0=0=ENT ; writes $00 note to 8/H

At this point vou should hear (or see) a low pitched tone as the channel
comes alive and the piteh of the tone should be adjustable over more than an
octave range using the pitch control on the front panel of the 8780 D/A. The
trigger flag on this channel should still be low,

Temporarily comnect the oscillator to the control voltage outputs
of the remaining 3 chamnels to verify thaf the control voltage is appearing
only at the channel we just addressed.

Next, we will write a $3F (corresponding to the highest control vol=
tage) into the $/H channel as Tollows:

STEP 2: KEYSTROKES COMMENT
BACK ; the monitor automatically incremented
; to locakion 0A00-we now go back to
; 09FF, Keystroke de-selects channel
: so pitch will decay,
3=-F~ENT, : write high pitch to 8/H channel

and the oscillator should guickly step to a high pitch (64 semi~tones higher
than the first) and should still be adjustable using the D/A pitch control,
Temporarily connect the VCO to the three remaining outputs to once again
make sure that only the addressed channel is responding.

Test fo make sure that the trigger flag is working by writing the
previous note in to the 5/H channel with the trigger flag set ($7F):

STEP 3; KEYSTROKE COMMENT
BACK~7=-F~-ENT ; pitch decay will still be present
; when channel de~gelected, but because
; of high pitch less noticeable.

(2) The dollar sign ($) is an almost universal indication that the number which
follows it is in Hexidecimal, 13
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and test the trigger output to see that it is now set. Also check the trigger
flags on fthe remaining channels and confirm that they are cleared,

You may how make a very rough check of the glide circuit's opera-
tion by turning the glide control of the channel being tested fully clockwise
and writing to the channel the lowest pitched note only now with the glide
control bit set:

STER 4: KEYSTROKE COMMENT
BACK«8=~0~ENT ; $80=-lowest pitch, trigger cleared,
; glide turned on.

Observe {hat there is an easily discernible slew downscale rather than an
instantaneous gtep. DO NOT be concerned that the glide seems fast, it
will be much faster during this static test than it will be during normal
dynamic operafion,

Succesaful completion of these tests indicates that the first sS/H
channel is operating normally, REPEAT THIS SERIES OF TESTS FOR
THE REMADRTNG 2 8/H CHANNELS,

In testivg these remaining channels, only the keyboard entries at
step 1 will change (steps 2-4 will be 1dentical) and these entries ghould
hes

For Channel B:

GG FomEwDISPa0=0-ENT
TFor Channel C:

QueGo FeDe=DIS Pre )0 ENT,
For Chanuel I

(e O FmC o DISP= (=0 ENT,

1 each case, these entries set the PIEBUG pointer to the address of the
S/H charmel ¢ he tested and writes the first entry ($00) to that channel,

Successful completion of the static mode tests outlined are a strong
indication that the 8781 has been properly assembled and that the wiring

hetween it and the 8780 is correct, We now need to cbeck the operation of
the unit in its dynamic mode, under program control:

Here is a quick and dirty dynamic test prograrm that we can use:

8781 assembly manual



ADDRESS LABEL CODE INSTRUCTION COMMENTS

0000 TEST A%10 LDA #10 : set up note

02 REPEAT A210 LDX #10 ; set up S/H pointer

04 LOOP1 9D EF 09 STA S/H,x ; update S/H

07 8E 20 08 STX DISP ; show in display =
working

0A A0 10 LDY #10 ; set up delay

oC LOOP2 a8 DEY ; delay

oD DO FD BNE LOOP2

oF CA DEX ; point fo next S/H

10 DO F2 BNE L.OOP1 ; if not done, loop

i2 F¢o EE BEQ REPEAT ; branch always
repeat

This program actually updates and maintains 16 channels of 8/H so that
it can be used for up to 4 QuASH,

Load the program from the 8700 keyboard and after stepping back
through it to double check thatl it has been entered correctly, run it by
entering the starting address (0000) followed by the RUN key., Turn the
pitch control of the 8780 D/A fully clockwise.

As this program runs it writes the same note (#10) into all S/Hs,
With the program running, comect the input of your test osciliator to each
of the control voltage channels in sequence and see that they are all pro=-
ducing the same voltage - as indicated by the oscillator producing the same
pitch for all channels., Any differences in the channels can almost cer-
tainly be traced to off=sets in the 8/H amplifiers. I you notice objectionable
differences, contact PAIA,

The note that is written to the control chamnels by the asbove program
is first loaded to the accumulator by the LoaD Accumulator immediate
instruction and its companion operand at memory locations $0000 and $0001,
I yvou want to alter the program to write different notes or notes with various
control function enabled you should do it by changing the operand for this
instruction. Tables of notes and control functions and the dafa required
to produce them are included in the "summary" section at the end of this
manual,

For example, if you wish to change the program so thai it generates
the same note as it does currently, only with glide selected and trigger set
you would change memory location 0001 from its current value of $10 o

$D0-

KEY SEQUENCE DISPLAY SHOWS
RESET =0={}m{=1=DISP 10 ; the data currently in
; location 0001
D=0 Do ; the new data.
ENTER A2 the instruction at 0002

8781 assembly manual 5
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Note that this program will not reveal any problems caused by "crossed
control chammels (you address one chamnel but actually write to another).
Detection of these sorts of problems is the function of the static mode
tests,

SUCCESSFUL COMPLETION OF THESE STATIC AND DYNAMIC MODE
TESTS ARE A STRONG INDICATION THAT YOUR 8781 IS FUNCTIONING
NORMALLY

USING THE 8781 - Hardware level

It is important to think of the 8731 as just another control voltage
and trigger source, much the same as a keyboard.

It is also very important to realize that the 8781 has very litile
character of its own. Its personality is defined almost exclusively by
the scft-ware which supports it.

But with or without software, the front panel controls and jacks of
the 8781 are designed to perform specific functions as follows:

NOTE that the QuASH front panel is divided into 4 separate

sections, one for each of the "control chammesl" A, B, C and D.

Inputs and Outputs to each channel are arranged in verticle

columns,

GLIDE = The topmost control in each channel column is the GLIDE rate

control, Clockwise rotation of this conirol increases the time required to
glide from one control voltage to the next, Glide must be selected digitally
for this control to be operational, allowing computer selection and de~
selection of a glide rate set by the front panel controls,

8781
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C.V, OUT = This red pin jack directly below the GLIDE countrol is the
control voliage output of the channel, Depending on the software being used.
this may be either pitch information for Voltage Controlled Oscillators,
transient waveforms (as with software ADSRs) of other analog confxol
signals,

TRIGGER QUT « The middle red pin jack in each column is a hinary triggeo-
ing signal which with most software will indicate that there is a key down
corresponding to the analog pitch voltage appearving at the C, V. oulput jacks.
In most cases this corresponds to a normal synthesizer's "gate” signal and
will be used to initiate hardware ADSR or other transient generator action,

MOD IN ~ This black pin jack at the bottom of each column prevides a means
of adding modulation control voltages to the channel; as, for example, sdding
vibrato by applying a sine wave. This is a DC coupled input which has its own
offset (less than Q. 8.V.) from ground which must be taken inte account when
adding control voltages,

It is & chromatic input; a voltage which transposes by a semi-tone in low
octaves will also tranapose by a semi~tone at bigh octaves,

It is a non~interactive input, Modulation voliage applied to these npuis will
affect the control voltage output of only that chamel and will not Inferact
with control voltages either Irom other outpuis of the same QuASH or othors
in the system,

SOME USEFUL TIPS

When using the QuASH, keep the pitch control of the D/A in the
system set as high as practical to minimize offset errors in the Sammnle/
Hold amplifiers.

On control voliage changes corresponding to several octaves you may
notice that the output does not transition from the initial control veltage
to the final one in a single step, but rather transitions in a very rapid
succession of steps. This should not be objectionable in most cases as it will
be magked by attack dynamics. In cases where it is objectionable it can be
overcome with software, but at the expense of maximum glide rate,

Long glides (on the order of seconds) should be handled with software,

USING THE 8731 - software level
QuASH are designed to be most easily used in memory mapped oub-

put architectures in which each QuASH channel occupies a single address
location within a specified contiguous block of addresses.
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The enabling line or lines of the D/A being used to provide control
voltage signals to the QuASH (-ﬁ-lh)'f on the §780) must be arranged to respond
to any address within the range of addresses occupied by QuASH. The
nSimplified QuASH Address Map'' in the summary section of this manual
lists QuASH addresses as they map onto the PATA 8700 Computer/Controlier.

Since for minimum error some settling time of the D/A should be
provided before 2 corresponding QuASH is addressed, there sheuld be at
least one address in the map which is occupied solely by the D/A (in the
current configuration of the 8700, address 30900 is used, but it is not the
only address that meets this criterion).

Typical program flow wonld be to write the desired output data
first to the address occupied only by the TI/A, followed by writing the same
data to the desired control channel address:

TDA NOTES, x : get output data from NOTES
: table output buffer Tocation
. specified by pointer X

gTA D/A : write data to D/A - and
; settle
STA 8/H,x . write settled control voltage

. to control channel specified
: by pointer x

It is also desirable to allow a longer delay fox the 5/ to stabilize,
the program steps above would ordinarily be followed by something like
this:

DELAY LDY#04 ; get up a counter for the
3 delay
LOOP DEY ; decrement delay counter
BNE LOOP ; loop "il delay done.

An interesting aspect of this §/H delay is that it is a control of the
duty factor of the analog control voltage applied to the S /H channels and
the observant reader will rightfully imply that offers the potential for
Bmited software control of glide rate.

The Polytonic synthesizer program listing provided in the addenda to

this manual should fllustrate a number of useful coneepts in programming fo
the PATA 8700 standard system.
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SIMPLIFIED QuASH

BASE ADDRESS 0900

— SUMMARY ~—

ADDRESS MAP

QuASH# CHANNEL
A B C D
1 '¥ FE ¥ FC
2 FBE FA T8 Fe8
3 FT F6 s B4
4 F3 F2 1 o
5 Er* EE¥* ED* EC*
6 IR* EA* FEOk Eg*
7 E7T* E6%* Eb* FE4*
& E3* E2x E1* EO*

* In gystems using more
than 15 channels, each 8781
BE pin must be tied to add-
ress line 5 (A4 - J7pin 7))
ON ALI 8781 MODULES IN
THE SYSTEDM,

To determine the address of a specific /1 channel, add the address
of the channel as shown above to the base address 6900, g, the
address of channel B of the first QuASsil is 05TVE,

DATA (in HEX) AND CORRESPONDING NOTE NAMES

OCTAVE
NOTE 0 1 2 3 5

G 00 3¢
A 01 3D
A 02 3E
B 03 330
C 04
ct 05
D 06
D# 07
E 08
F 09
F 0A
G 0B

Shaded area represents PAIA 8782 Keyboard active area.

NOTE: Moving across horizontal rows transposes by octaves,
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QuASH BUSSING

Up to 4 QuASH (16 output channels) may be bussed together in a single
system simply by connecting the pins of the connectors together in a one~to-

one correspondence as shown in figure 9.

1 2 3 4
QUASH QuAsH QuAsH QuASH
Col ol o TaThs
O o T
o Lol ol | ol
| | | | | l ' ] ONNECT!ON)
t—o0—) L—o— —O0-T }—o |’
———J,—cl_ t +—0 ll b—0—+ —0 |F2
7 ] | I L o~ 1 IF]
T \ % T T A | T L i QO
TO 8780 [N | I
AND DB-25 | - } < } |+r—H lA3
CONNECTOR L L L !
——0—1 oL ot Lo la
—-r—o—|———}—0 | ]——c } : O lao
:—c | +—0t N +—0 |p/a
—o— ll—c —T—0— i{) [+9
o1 +—o—1 p—O— o —
o +—o— b=t -9
:...___ I—.—_J I_._._: i..__....l

Figure 9 QuASH Bussing

Expansion beyond 16 outputs requires that external address decoding be
supplied to the Bank Select (BS) enabling inputs of the QuASH units. Other-
wise, no connections need be made to these points.
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QuASH CONTROL WORDS

l-— 64 semitones —————I

TRIGGER
1=on; 0=off,

GLIDE
1=on; 0=0ff,

QuASH CONTROL BIT SUMMARY

GLIDE off off

TRIGGER off on

$0

:

8781 assembly manual
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