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1. Planning Your Appendage

The main thing to keep imind is that the Appendage is designed to do a lot of stuff, so it

is not as uncomplicated as a fAnormal 0 ri bbon
build is not nearly as complicated as, say, the Apollo commandlenodan electron

microscope. Mis build document is written so that if a person starts at page one (this

page) and works procedurally through to the paste, at the end of the rainbowe will

have a shiny new Appendage Touch Controller that meets all expectations.

Appendage Module, Rack, or
Stand-Alone Chassis
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IntegratedAppendage Integrated Into a Keyboard
Controller

Appendage Confguration

Now that you have decided to build an Appendage (or at least are thinkingtabout
unl ess youodore just really hard up for readin
handy), you should probably start thinking about what you want your Apgertd do,

and what you want it to look like. With this project, there really are two main eleinents
the portion of the Apperadje that contains the contrdlshe circuitry, panel and
associated spaghettand the playing surface (the ribbon itself) @hinterfaces with the
portion of the Appenaige that contains thegrcuitry, paneland spaghettilf this approach

is taken the playing surface can be a separate entity that connectsp@anttleso you can
strap it on and hop around stage while playheyibbon, like some unholy melof Jimi
Hendrix and Clara Rockmare

Wh i | e e dedingdvith that mental imageigonsider, bcourse, if one should want to
produce an Appendage that contains the controls, circuitry, spagftthie ribbon all in
one unit, thiswould perfectly acceptablas well. This approach may make it more



unlikely that one could simply strap it on and play it vatim ete®eth; he PCB is rather

large, which would dictate at least a portion of the dimensions ofrthle-sinit build,

making it physically largethan if the ribbon were a separate, simple control surface
Additionally, the performewould likely be a layer closer to mains voltage, so playing it
with moist surfaces (tongue, teeth, etc.) could conceivably put ar@ayisk of losing

bodily control at some point, though admittedly still not as close as said technique using a
Fender Stratocastdriving an amplifiepowered by half bthe New York metropolitan
electrical grid.

Figure 1-1: A Ribbon Assembly Manufictured by RibbonControllers.com

Some intrepid builders may wish to incorporate the Appendage into a larger project, such
as making it a component of a keyboard, such as theAsili® ElectronicdKC

keyboard. This, taas perfectly fine, and perhapseasvlawful in certain portions of the

world, so have at it, if that is your predilection.

This all takes planning, because how you configure the Appendage determines, to some
degree, what you leave in and what you leave out. For examples event tat one

wants build the ribbon and Appendage together as one integral unit, it should be realized
that the Ribbon Input connector would not necessarily be neddweslbuild document is
written with the intent of helping you make those-kfeanging decisins, and more.

For now, the main thing to keep in mind is ttied Appendagexperiencas really made

up of two elements the electrical guts and the ribbon that controls the electrical guts.

For expediency, in this build document the control portiba electrical entrail$?CB,
controls, switches, connector s, LEDs) wi



actual control surface wil/ be referred to a
Thingy That One Should Press to Actuate An Appendétagee nt 0 .

Ribbon Length

The Appendage is designatbundthe SoftPad® membrane poteitmeter series
manufactured by spectsaabolE . The SoftPd® ribbons are available in a number of
various lengths.

Spectrasymbol E al sRot®tine of ménsbane poteatometetse Ho

which also work with the Appendage circuit. Theseaildare specified for a much

larger number of agations (>10 million as compared to SoftPot® range of >1 million),

and have a decidedly better surface feel. However, it takes a bit ma@éd@ctuate the

HotPot® ribbon but it is still playable, though pe
increaseddrcerequired. The noglossysurface, howevers an advantage.

The length of the ribbon is obviously a major consideration during the planning phase of
your Appendage.Generally, a longer ribbon makes it easier to control pitch across a
wide range, Wereas a smaller ribbon may be more suitable as a sort of bend or
modulation controller, so one obviously must decide on what length of ribbon to use.
This decision affects not only tipdysical dimensions and possibiéended main use of

the controllerput also the ultimate build of the PCB itsedenerally, SoftPot®ibbons
200mm in length and less have an overall resistance af 1 less, while ribbons

larger than 200mm (for example, the 500mm model) have an overall resistance closer to
20 kg . This affects how the ribbon will respond with the Appendage. The Appendage
can accommodate either range of ribbon size/resistathe@determination is made by

the selection of a jumper position on the Appendage PCB itself.

50mm

100mm

200mm

500mm

gl gl !
'”H'ﬁ

Figure 1-2: Available SoftPot® Ribbon Lengths



The Ribbon Assembly

The SoftPa® ribbons are seltontained units that adhere to a surface using an adhesive
substace on the back of the ribbon. One merely strips the backing off the ribbon and
applies it to a smooth surfaéaice and straight, and smooth, with no bumps, ideally.

The surface the ribbon adheres to should be smooth and certainly must be sturdy.
Another consideration is that if the ribbon is applied to a metal conductive surface, it may
be essential to ground that surface in order to avoid any environmental electrical noise
from being picked up by the ribbon. Wooden or hard plastic surfaces appedude

this risk and may be preferable in order to avoid any extra wiring that may need to be
addedn orderto ground a metallic surface.

Figure 1-3; Ex'arr'i'ple of a PreManufactured Ribbon Assembly

A wonderful alternative to building the ribbon as$dyrwould be to purchase a ribbon
assembly built to interface with the Appendadiégure 1-1 andFigure 1-3 both

illustratethe quality of ribbon assembly that can be provided by RibbonControllers.com.
If you would prefer to have an attractive ribbosexably built and ready to go, you can
order an assembly from RibbonControllers.com. Not only does RibbonControllers.com
know what is required of the assembly to interface with the Appendage, they can also
provide additional functionality such as a riblgmessure output voltage to add to the
selection of voltages supplied by the Appendage.



Inverted Voltage Control Outputsi Optional?

There are a number of voltages generated by the Appendage: Initial Voltage, Slide
Voltage, Bend Voltage, TFS Voltage, avliked Voltage. The Appendage PCB supplies
all of these voltages as well as the inverted copies of these voltages: Inverted Initial
Voltage, Inverted Slide Voltage, Inverted Bend Voltage, Inverted TFS Voltage and
Inverted Mixed Voltage. The normal vadia outputs range from 0V to a maximum
positive voltage (standard configuration is 0 to +10V) with the exception of the Mixed
Voltage, whichcanbe offset to negative valueand the Bend Voltage, which goes
negative as easily as it goes positiviene inveted copies of these signals therefore range
from OV to anegativemaximum voltage (standard configuration would be Q.®/),

again with the exception of the Inverted Mixed Voltage, which can be offset positive or
negative, but will move in a directiorpposte of the Mixed Voltage output and the
Inverted Bend Voltage which is bipolar by nature, and which also moves in the opposite
direction of the Bend Voltage output.

If your planned Appendage build hadimited amount of space for panel elements, the
inverted voltages can generally be left out without too much loss of furicti@me has

a modular synthesizer, for example, the standard output voltages can be inverted by some
type of processing within the modular, such as bgltage inverter (imagmmthat!)

The one inverted voltage thiatparticularlyuseful is the Inverted Bend Voltagéven
though Inverted Bend, too, could be generated with an external module, you may find
that you use it enough to keep it around as a dedicated oltpatherwords, f you

must lop off the inverted voltages, but do have room for that one extra connector, we
recommend the Inverted Bend Voltage output. A close second would be the Inverted
Mixed Voltage.

Output Voltage Levels

The Appendage fixed output levelere designed to output a voltage in the range of O to
10V. The Mixed Output and Bend voltages are designed to output a range in a maximum
range of10V to OV to +10V, because the BeNaltage is an element of both signals,

and is bipolar in nature.

Gateand Trigger signals are selectable between 0 to 10V or 0 to 5V levels through
selection of resistor values when soldering up the Appendage PCB.

Connectors or Hardwire?

The Appendage PCB can be connected to the panel using cables made up of connector
housngs and crimp pins. These connectors can be eschewed for hardwirepmirtt
connections as wellising this documentaticss a guide The advantage of using the
connectors is that the panel can be easily stiegd and connected to the PCB usihg t
connectors, and the connectors allow the unit to be easily disassembled for servicing.

Power Requirements
The Appendage has bewmstedusingbotha ++ 12V power supplyand a +/15V supply.



The Appendagdraws around 100 mA per voltage rait&tl5V operation with a power
dissipation of approximately.3Watt per rail (S3W total) A linear supplys
recommendedbut it is possible to ussn appropriate switching suppl¥f. a switching
power supplys usedit is recommended that onet use an aggn frame switching

supply, andise ferrite beads on the power supply lines connecting #bendage In

any event, never bundle the power supply lines with the signal lines of the App&ndage
keep them separate.

The Appendage has also been succeystiedited using a wall adapter supplying 12VDC
toaCi nconkE -E5V®@toBC converter.

Power Connections

The Appendage PCB designed to accommodate a number of different power

connections in the attempt to make it compatible with the majority otitanodystems

available on the current markeThe Appendage PCB can accept the following power

supply connections:

BlaceE /PAIAE IMOTME style 4 pin connectors.

DoepfeE Power Bus 6 pin connectors.

Synthesizers.comE style 6 pin connectors.
4 Pin User Conection (two separate ground pins).

3 Pin User Connectiorigrminal block with a single ground pin

Get Good Quality Parts
An extremely wise, venerated and incidentally quite handsome person once wrote

ASometi mes, when youdrtes,| ojokui moa yf osre ea mad fAbguoyoi
surplus parts. With the 1 Cs, youodre probabl
Donotr i sk it. o

That maxim holds true, even on the Appendage. Get good name brand switches, really.
The same goes for jacks. Rapng a crapped out jack is just no fun for most people,
even demented DIY people such as selves.



2. Designirg the AppendagePanel

I t 6s Your T B@Vghatyaudgrema Dg within Reason

While designing your Appendage panel, be awagestiare number of elements that will
need to be wired a certain way to make them do what they are intended to do when you
tell them to do it. For pots, LEDs, and connectors, this process ib@imer. A pot

generally makes something do its thmgrewhen rotated clockwise aglsswh en it & s
rotated anticlockwise. An LED turns on and turns off at the appropriate times. A
connector transmits a signal when itds conne

can be noso forgivingi it has to invokeone norspecific functionrwhen seta one

position and something elggéhen set to some other position. In other words, a switch

doesndt h a-wrdessuoversal standare, because switches do all kinds of

things. The thing to rememberisthatyo@a nt t he switch to do a spe

pointing to some particular legend on your panel.

Why bring up all of this detail when one is ostensibly talking about designing a panel?
Simply put, this build document deals with switch positions alingrto a specific panel
legend orientation. This approach is necestargduce the complexity of thmiild
documentand the build itself Some switches have more than one connection, some
connect to other switches, and most of them have more thaseoten. The simplest
approach is to depict the switches in one specific orientation (up it does this, down it does
that). A DIY project is an opeended thing a lotof, if not all of, thedecisions are left

up to the builder. The approach in this diment assumes everyone agrees that a switch

will perform a specific function when in the up, down and (sometimes) middle positions.

| f you donét agree, and wish to make a switc
documents says it will do in thg position, then have at we have no problem with

that. Just make sure you are very careful about moving switch connections around to
accommodate your twisted and unstable view of what the Appendage should do, heretic.

Appendage Panel Elements

To getan idea of the number and type of panel elentbatsnake up the panel of the
Appendage, and to give one a reference while building, the following tables are supplied
indicating the type and number of panel components required on the Appendage panel.



Table 2-1 Pots

Label Function Position Legend

Initial Controls the amount of Inital | Anti-Clockwise: No Initial Voltage

Amount Voltage present in the mixed | Clockwise: Max Initial Voltage
output

Slide Controls the amount of Slide | Anti-Clockwise: No Slide Voltage

Amount Voltage present in the mixed | Clockwise: Max Slide Voltage
output

Bend Controls the amount of Bend | Anti-Clockwise: No Bend Voltage

Amount Voltage present in the mixed | Clockwise: Max Bend Voltage
output

TFS Amouwnt | Controls the amount of TFS Anti-Clockwise: No TFS Voltage
Voltage present in the mixed | Clockwise: Max TFS Voltage
output

Mod Level Controls the amount of externa| Anti-Clockwise: No External Mod

modulation signal present in the
Mixed output.

Clockwise:

Max External Mod

Coarse Offse

Mixes a large positive or
negative DC offset voltage with
the Mixed Output

Anti-Clockwise:
Clockwise:

Negative Offset
Positive Offset

Fine Offset | Mixes a small positive or Anti-Clockwise: Negative Offset
negative DC offset voltageith | Clockwise: Positive Offset
the Mixed Output

Glide Controls the amount of Anti-Clockwise: No Autoglide

Amount AutoGlide on Slide and Bend | Clockwise Max Autoglide
Voltages.

Sample Level Controls thenput level of the | Anti-Clockwise: No Signal
External Sample signal. Clockwise Max Signal

Total Number of Pots: 9

Table 2-2 ToggleSwitches

Label Function Position Legend
Trigger Mode Selects Output Trigger Mode. Up: Re-Trigger
Middle: Hyper
Down: Single
Gate Mode Selects Gate Input Mode. Up: External
Middle: Gated
Down: Ribbon
Input Mode Specifies the type of voltage applie{ Up: Stepped
to the Sample Input connector. Down: Universal
Input Selects input betweerbton and Up: Ribbon
signal present at Sample Input. Down: Sample
Ribbon Mode Selects between Voltage and Currg Up: Current
mode of ribbon operation. Down: Voltage

Total Number of Toggle Switches: 5




Table 2-3 Connectors

Label Function Type

Ribbonin Connects to Ribbon Assembly TRS Phone Plug or othe
three conductor type

Mixed Output Outputs Mixed Output Signal Phone, Banana, RCA, etc
Inverted Outputs Inverted Mixed Output Phone, Banana, RCA, etc
Mixed Output Signal
Initial Outpu Outputs Initial Output Signal Phone, Banana, RCA, etc
Inverted Outputs Inverted Initial Output Phone, Banana, RCA, et
Inital Output Signal
Slide Output Outputs Slide Output Signal Phone, Banana, RCA, et
Inverted Outputs Inverted Sliel Output Signal Phone, Banana, RCA, etc
Slide Output
Bend Output Outputs Bend Output Signal Phone, Banana, RCA, etc
Inverted Outputs Inverted Bend Output Sign Phone, Banana, RCA, etc
Bend Output
TFS Output Outputs TFS Output Signal Phone, Banana, RCA, etc
Inverted Outputs Inverted TFS Output Signg Phone, Banana, RCA, et
TFS Output
Gate Out Outputs Gate Signal Phone, Banana, RCA, et
Trigger Out Outputs Trigger Signal Phone, Banana, RCA, etc
Mod Input Accepts External Modulation Signal Phone, Banana, R etc.
Mix In Accepts Mix Input Signal Phone, Banana, RCA, etc
Sample Input Accepts Sample Input Signal Phone, Banana, RCA, etc
Gate In Accepts External Gate Signal Phone, Banana, RCA, et

Total Number of Connectors: 17

It should be noted thatlaif the connectors, with the exception of the Ribbon Connector,
can be the connector of choice for the builder. The Ribbon Connector, however, must be
a three conductor tygpof connector (such agiag-tip-sleeve connector) in order for the
ribbon to function correctly. There are no switching jacks used in this project.

Table 2-4 Indicators

Label Function Type
Gate Indicates Gate On Any Color LED
Trigger Indicates Trigger Event Any Color LED

Total Number of LEDs: 2

The Appendaggenerates a numbef different control voltages in addition to a gate

signal and a trigger signal. Some of the control voltages the Appendage produces have

no associatekével cortrols. These voltages are someti mes
voltages, though they are neta | | y T fihése wokades, of course, will vary

according to what i s hap wahnnfensghatuhese oltagehe r i b b
outputshave no level pots associated with theiowever, the mixed output does have a

number of controls assiated with it.



Moreover, the Appendage also accepts input signadsitrol voltage and gate signals
and processes those signalgyain, there are a number of controls that determine what, if
anything, the Appendage does when these signals are present

In order to design a cohesive interface, it is helpful to divide the controls, indicators, and
connectors intdunctionalgroups so that one has some idea of what would comprise an
effective layout for the Appendage. This is tws$ay that the panelements must be
grouped specifically as detailed in this section; this grouping is more of an effort to allow
the panel designer a logical overview of how the controls interact with the overall
function of the Appendage.

Therefore, weléklmentsintovthreegroupsh e pane

M The Mix Section
M The Control Section
1 The Output Section

The Mix Section

At the heart of the Appendage is the mix section. This function is used to mix the
generated control voltages, as well as external voltages, intoposiiensignatalled,
appropriately enough, the Mixed Outpiwhen designing yauAppendage panebear in
mind it may be more intuitive to the operator to have the controls for the mix section
grouped together.

Table 2-5 Controls and connectors associad with the Mix Section

Panel Element Function

Initial Level Pot Controls the amount of Initial Voltage applied to the mixg¢
output signal.

Slide Level Pot Controls the amount of Slide Voltage applied to the mixg
output signal.

Bend Level Pot Controlsthe amount of Bend Voltage applied to the mixe|
output signal.

TFS Level Pot Controls the amount of TFR®oltage applied to the mixed
output signal.

Mod Level Pot Controls the amount of external modulation that is appli€
to the mixed output signal.

Mod Input Connector Applies an external modulation signal, the level of which
set by the Mod Level Pot, to the mixed output signal.

Mix In Connector Applies an external signal that is precisely calibrated to |
mixed at its exact input level with the mixedtput signal.

Coarse Offset Pot Mixes a large range of positive to negative DC offset wit
the mixed output signal.

Fine Offset Pot Mixes a small range of positive to negative DC offset wit
the mixed output signal.

10



The Control Section

The control sction is comprised of panel elements that are used to set the operating
conditions of the Appendage. It consists not only of the switches which set particular
operating modes, but also the connectors used to accept signals used to control the
Appendagetself.

Table 2-6 Controls and connectors associated with the Control Section

Panel Element Function

Ribbon Mode Switch Two position switch that selects between Voltage Mode
Current Mode when using the ribbon as the Appendage
sample source.

Input Swith Two position switch that selects between using the ribbg
a signal applied to the Sample Input connector as the
Appendage sample source.

Input Mode Switch Two position switch specifying to the Appendage circuit
type of external sample sigrialvhether it is a stepped
signal (example: keyboard, sequencer) or universal (any
type of voltage such as LFO, noise, VCO, keyboard or
sequencer).

Ribbon Connector Supplies the send and return for voltage applied to the
ribboni in other words, the RibboAsssembly connects to
this connector.

Sample Level Pot Controls the amount of external sample signal that is
applied to the Appendage.

Sample Input Connector | Routes an external sample signal to the Appendage circ
instead of the ribbon signal, as detened by the Input
Switch.

Gate Mode Switch Three position switch that selects between deriving a ga
signal from the Ribbon Assembly or the signal applied tg
the Gate In connector, or a combination of the two.

Gate In Connector Accepts an externalgnal to be used for gating the
Appendage circuit, as determined by the Gate Mode Sw
This signal is used for internal timing of functions within

the Appendage.

Trigger Mode Switch Three position switch that selects between Single Trigge
ReTrigger, or HyperTrigger modes.

Glide Amount Pot that determines the amowfieffect theAutoGlide

function has on the Slide and Bend voltages.

11



The Output Section
The output section consists of the connectors used to output the various Appendage
signak as well as the gate and trigger LED indicators.

Table 27 Controls and indicatorsassociated with theQutput Section

Panel Element Function

Mixed Output Connector | Outputs the Mixed Output signal from the mix section.

Inverted Mixed Output Outputs an inverted copy of the Mixed Output signal fror

Connector the mix section.

Initial Output Connector | Outputs the fixed Initial Voltage.

Inverted Initial Output Outputs an inverted copy of the Initial Voltage.
Connector

Slide Output Connector | Outputs the fied Slide Voltage.

Inverted Slide Output Outputs an inverted copy of the Slide Voltage.
Connector

Bend Output Connector | Outputs the fixed Bend Voltage.

Inverted Bend Output Outputs an inverted copy of the Bend Voltage.
Connector

TFS Output Connector | Outputs the fixed TFS Voltage.

Inverted TFS Output Outputs an inverted copy of the TFS Voltage.
Connector

Gate Out Connector Outputs the Gate Signal

Trigger Out Connector | Outputs the Trigger Signal

Gate LED Indicates Gate Output High

Trigger LED Indicaies Generated Trigger Output

12



Initial Amount Slide Amount Bend Amount

TFS Amount Coarse Offset Fine Offset

Mod Level Sample Level Glide Amount

Min Max Min Max Min Max

Figure 2-1: Orientation of Pots as [@picted inthe Wiring Diagrams

Figure 2-1is provided as a guide to laying out the potentiometers on the Appendage
panel legend. The orientation of the legendsalsphe action each pot will have if the
panel is wired as depicted in this build documentation.

13



Input Ribbon Mode

Ribbon Current

Sample Voltage

Trigger Mode

Re-Trigger
Hyper
Single
Input Mode Gate Mode
Stepped External
Gated
Universal Ribbon

Figure 2-2: Orientation of Switchesas Depicted inthe Wiring Diagrams

Figure 2-2 is provided as a guide to laying out the switches on the Appendage panel
legend. The orientation of the legends depicts the action each switch will have if the
panel is wired as depicted in this build documentation.

14



3. Mounting Parts to the Front Panel

Once youbve designed a p adavedctudiyommanufaciuved Append
the thing, it will be time to take that first step towards assembling the final product. That
first step is, of course, getting alf your panel mount components mounted on the panel.

Preparation

Sdting Landmarks
With this project, all of the wiring details are shown using the rear panel view, so

it is always helpful to know whatdés happenin
whil e youdre | ooking at it from behind. Obv
you (hogefully) will never have to look at your panel from this angle ever again, but

while youobére actwually building and (particul
know where youbre at tuamthetpanal arouadaneetercent | 'y havi

whichc 0 mp o n e nreallyylealing witle can be a real plus.

The best way to know for sure whichpaytou é6r e mounting or wiring W
flip the panel around is to just take some time with a permanent marker and carefully

mark each hole on the meside of the panel with the label of the component that will be

installed there.Give your scribbling a bit of clearance so that, when you install the
component, the back of the component wil/l n o

Orienting, Testing and Mounting the Parts

Thankfully, the Appendage panel doesno
backwards I n other words, therebdbs really only
one way most of the switches will install that are acyuattlysically going to affect how

the wires will need to connect to them in order to correspotite front panel legend.

The one switch that can potentially be installed backwards (or ugeide, actually) is

the sirgle SPST switclused on the Appendag8W5, theRibbon Mode Switch.The

legend for this switch, used throughout this build document, is that the UP position is

Current Mode and the DOWN position of this switch is Voltage Moddhe t hi ng i s, i

a 50/50 shot of installing itinthe correctr i ent ati on i f you dondét t a
fi rst. L e t Gpdo chaace, sd righd now, grabhthe single SPST switch that
you have and | etdéds get down to brass tacks.

On the rear of this switcaire two terminalsThis will be your first cle that you actually

have the correct switdhall the other switches will have at least three terminals (or lugs)

on the back of the switcheshereas this switch has only twdhetwo terminalsof this

particular switchare either shortetbgether (closd) or there is an open circuit between

them (on), depending on how the bat handl#@ipped on the switchWith these types

of switches,t 6s hard to tell which position is whi
may mark it on their terminals, other@ymot. | t 6s up to you to determ

15



which, and, to do that, it will be good to have eitheolmmeter or a continuity testen
hand. A continuity tester that beeps when you have continuity would keesjisty
thingto usefor this endeavor

oooo, | N |

Closed Position Open Position

Figure 3-1: Figuring Out the SPDT Switch Qrientation

Connect one test lead of the ohmmeter/continuity tester/DMM to one terminal of the
switch, and connect the other lead to the other terminal of the switch. Flip the switch into
one positiori if the DMM/Ohmmeter reads zero Ohms or close to zero Ohms, or your

continuity tester puts outithearei$ocomimuityt one, t hat
between thetwoterminal§ hi s setting of the switch is thi¢
youinstalk it now, and youb6re following the | egen
ACurrent Moded being in the up position, the
will be pointing up.

If your DMM/Ohmmeter reads infinite resistance or your continuitietestays silent,

that 6s t he o0 pen (thereis notcontnaity lwefween thestwostanminals) h

|l f you install the switch in this state, you
Modeo. Bef or e y o lp thek swich to bothgositiors tb make ssireit t ¢ h, f
actually does flip héfwgen dOménonandci@Claoye
ohmmeter or continuity tester, either your n

case, resolve the issue before youatshe switch.

Though the orientation of the remaining swit
be sure you have thgght switchi n  h a n d rewbhadyto nyoonuasswitch and 1t 6s
not a bad idea to test your switches before you moent thn the panel and wire them

up.

Go ahead and grab one of thBeIT ON-ON switches.You should have two of the§e

theydédre fairly easy to spot, because the bac
However, there should also be a DPDT-ORFON switchin your pile of goodies, so

make sure the switch moves into two positions dérity other words, ensure that it does

16



not have a Ainonigub bne dowm fdysur stvitclolever does not move
through three positions, then you ardeedactuallyholding (hopefully) EDPDT ON
ONswittch.Go ahead and make sure iIitds working by

Left Right

.
.

Left
Middle

Right
Middle

.
.

(1O

Figure 3-2: Right and Left Side of Rear of DPDT Svitch

On the back of these switches are six ter min
havi regd tao fsli de a,maglviewed fiomithg batkithe cented terminal of

either side will be connected to either the upper terminal or the lower terminal of that side

if the switch level is either full up or full down. Attach one lead of your nreagu
device to the center terminal on |l eft side o
position. You should get continuity as depictedigure 3-3 on the left side upper and

lower terminals.

17



0.00

Figure 3-3: SPDTON-ON Swi t c h oditon AUpoOo P

Move the lead from the left side center terminal to the right side center terminals. The
reading should remain the same on the right side upper and lower terminals.

~ ¢ N :

= + =

Figure 3-4: SPDTONONSwi t ¢ bbowntn Fiosi ti on

Now flip the s ameostion.i Your readingshotlchcerrespahd tev n 0
Figure 3-4. Move the leads to the left side of the switch and repeat the measurement.
The measurements should be the same on those terminals.

You should have a DPDT GRFFON switch in your bag of goodieshis switch will
likely look identical to your DPDT OMDN switches, except this swite¥ill have a third
positionT it should flip to the up position, flip to theenterposition, and flip to the down
position.

The center position of this switch shodlidconnect the center terminals of the switch
from both the upper and lower terminals on each respective side.

So, go ahead and measure the center pins on each side as before, while the switch is in
the up position.
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0.00

Figure 3-5: DPDT ON-OFF-ON i n pdePddi ti on

Now, move the switch lever to the center positiblow the center terminal on the right
side will not connect to the upper or lower terminal on the right side, nor will the center
terminal on the left side connect to the upper or lower texihoin the left side, as can be

seen in Figure-8.

Figure 3-6: DPDT ON-OFF-ON in the Center Position

Now move the switch to the lower position, and you should get results identical to Figure
3-7 on both the right and left sides of the switch.

NS '

= + N
N/

Figure 37: DPDT ON-OFF-ON i n t heosifiobowno P

19



So far youdve tested four -OFFiswitchhtecsDPDT youove
ON-ON switches, and one DPDT GOIFFON switch. The final remaining switch

should be a SPDT GRFFON switch. The testing fat is nearly identical to the

process of testing the DPDT GBIFFON switch, only this switch has one section, so

there are only three terminals on it. Like the DPDT-ON~ON switch, it should have

three positions, with the center position disconnedtiegmiddle terminal from both the

upper and lower terminals.

As for t he L EDsbesurewliich lead ofghe bED is ithd anade and

which | ead is the cathode. Generally, itds
LED: generally, LEDs will have the longer lead as the anode and the shorter lead as the
cathode. The body of the LED will also give you a clue which is wihickvill have a

Afl ato side, which oathddds. si gni fy thatods where
Anode
Cathode
"Flat" Side

Figure 3-8: The LED lllustrated

If you are totally obsessed, you can usudtiyblecheckwitha DMMt o be sur e. Y o
need a DMM with a diode test function to figure this out. Conneqidbiive lead of

your DMM to what you believe to be the anode of the LED. Connect the grouhdflea

your DMM to your idea of which lead is the cathodediode tester often will have

enough current to slightly illuminate the LED as weih a low light situation, you will

see that.

Ifyou dondt see amayhave thd leadsirenadtthe diode tesieio u

doesndt have enough j ui orgouhave abadiLBDh Switgh i | | u mi
the DMM | eads around to the opplgiti te | egs of
illumination before, and you do now, then your LED is good. Ymsitive lead is now

connectedd the Anodeand your groud lead is connected to the cathode

If there is no change in the reading either way you switch the leads around, either your
diodechecked o esndt have the juiceEDRisbatteryasn sl i ght |
low, or the LED is toast. Toss any bad item away and get a new one, or put in new

batteries, as the situation dictates.

I f your di ode c hevenlgetd glinmmertout the&D, jheresig onecother 6
method that you can use test your LEDs. If you have a breadboard, you can moant th
LED on the breadboard, use a 2&2rent limiting resistoand apply either 15V or 12V,
depending on what power supply yieave handy
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AYY  +1S or +12V

; Current Limiting Resistor

Anode

e\ LED Under Test

Cathode

\V4 Ground

Figure 3-9: An LED Test

| f your L ED idateesposition using this methadpthen you quite likely
have a very bad LED.

So, webve covered switches and LEDs. The | a
become intimately familiar with are the jacks used for the input and output connectors.

I f youdr e usyonman poettynmach akipjthes paktasbanana jack has only

one connection, so that leaves littleto chanceJ ust dondét skip too far
after this, weodoll Dbe discussionsgyourliarcy Ri bbon |
pants banana connector for that. At least certainly not a single banana jack.

Anyway, those who are usinty40 25mm jacls for all those other gazzins and
gazzouts youdre going to have be sutrtepgoandnow
which is the fAsl eeveo.

Insulator

Tip Sleeve

Figure 3-10: A 1/40 8.3 mmCable Plug
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Mono3.5mmand 1@ pl ug s sebtiande htewdit i p 0 coameadionsis| eeveo
The dtviipesprtdhe s i g npeolides tlergmund dormectios that reates 0

thegr ound of your fAsendo device and your fArec
separated by a neconducting ring on the plug.

When you plug one of these plugs into a jack, the jack will provide the signal output on
the #Ati po | uggraurd  refeferee gn the dtecug af the jack. e

BTW, your jacko6s |l ug orientation will |likely
these illustrations. Just so you knoweée. .

So, to check which lug is which, plug a cable into your jack. Now, connectadei

your DMM/continuity tester to the tip of your cable and probe one lug of the jack. If the

l ug youdbre probing gives a near zero ohm rea
yourearthati s t he Atipo | ug. | f eneltéug Ifthaet@dhe ng 1 s O
gives low ohms/beeps, thémti s t he Ati po | ug.

0.00 /

T+

Figure 311: Locating the Tip Lug

You may be wondering why check the other lug if you know what the current lug already
is? Certainly, if your jacks have only two lugs, yean be reasonably certain that the

other lug is the ground lug, but why not check it now to make sure its good? And, if your
jacks have more than two lugs, you better dang well check the other lugs just to be sure

you know what each lugisforsoyoudoh wi re up to a | ug thatds
Now that you know which lug is the Atipo | ug
yoursel f. Move the DMM | ead fgedintoybpuhe AfAti po
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jacktothesleeve f t he ¢ a bl iatoyour mdk.0Repept the gogessluntil
youbr e sure which lyougjacks t he sl eeve | ug on

Figure 3-12: Locating the Sleevé.ug

Now is the time to check the ribbon jack. In this build document, the ribbon jack is
specified as a ¥4 inch RTSi(fg Tip Sleeve) jack. It should be noted that the builder is
not constrained to using that type of jack. What is required is any type of jack (and
corresponding cable) that is capable of carrying three separate signals. In other words,
there must be d¢ast three conductors to the jack. A DIN type of jack could just as
easily be user even a 3.5mm TRS jack could be usBe& that as it may, the only type

of jack discussed here (for simplicity, brevity, and sludstinacy is the ¥4 inch TRS

jack.

Sleeve

-5p —

Ring
Figure 3-13: The TRS Plug

A TRS jack is meant to accommodate, of course, a TRS plug. FigiBdlBstrates a

TRS plug. Generally a TRS plug is meant to carry a stereo signal, or is used to carry a
balanced signal. In the case of the Appendage,R&lug /jack carries a voltage on

the Ring conductor, connects to the wiper of the ribbon with the Tip connector, and
provides a return (though not a ground return!) on the sleeve connector. On the plug, the
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Ring, Tip and Sleeve are isolated from eadtepoby insulators, which appear as black
bands on the TRS plugNow is the time to make sure you know definitively which lug is
which on your TRS jack.

Sleeve
Lug

Figure 3-14: Finding the Tip Lug of the TRS Jack

To verify which Lg of the jack is which, grabtmlanced TRS cable (you probably have
one around, because you wil/ need this cabl e
built) and plug one end of it into the TRS jack.

Using an ohmmeter or continuity checker, place one lead of the device ifo dhéhe

cable. Place the other lead of the device on what you suspect to be the tip lug of the jack.

Il f your ohmmeter/ continuity checker indicate
the right lug. If the device indicates an open circuit (noinaity), then move the lead to

the next lug. Do this until you have found a lug that has continuity to the tip of the cable.

Once youbve foundthhéeé Iisgyouemémbeo ikcbnnect.i
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that youdll not gcoittdentahbhp wheefianpdbhinonnne
it comes time to wire up the panel.

Tip
Ring Lug
Lug
Sleeve

Lug

Figure 3-15: Finding the Ring Lug of the TRS Jack
Next, move the lead from the tip of the cable to the ring of the cable. Repeat the same

processto findtheringllg of the TRS jack. Once youobve f
make a note so that you know exactly which lug to connect the ring wiring to.
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Sleeve
Lug

Figure 3-16: Finding the Seevelug of the TRS Jack.

Once again, repeat t he fthe RS mcksMovedhefeadnd t he i
from the ring of the cable to the sleeve, and use the continuity tester to find the jack lug

that has continuity with the sleeve. Again, make sure you make a note of this so you

know exactly which lug is the sleeve lug oétlack.
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Thread

7

Figure 3-17: An Isolated TRS Jack

To prevenimmediatehair lossonce the Appendage is constructed and ready for use, it is
imperative that the TRS jack does not in any way conduct the ground signal directly to

the ribbon. In other words, miust be an isolated TRS jack to prevent the sleeve

connection from shorting out to a metal pareis a simple matter to determine whether

the jack is an isolated jack. Generally, a
will have continuity wih the sleeve lug. The thread of an isolated jack will, in all

likelihood, be made of nylon or plastitf. the thread is metal, you will want to be sure,

using your ohmmeter/continuity testeahe thread of the jack itself does not have

continutywithamy of the |l ugs youbve identified as r

After All That: Mounting t he Components

Once youbre satisfied that you have all the
other words, you read the preceding diatribe about knowing whichhsisitehich), you

finally are at the point that you can actually mount the panel components to your

beautiful new Appendage panel.

Installing the Pots

Webll start with the pots. Fortunately, vyou
wrong value of pot inthe right hole (or the right value in the wrong hole, for that matter):

all of the pots used on the Appendage panel are 100K linear panel mount type pots. So,

go ahead, have at it. You can use tablet8 make sure you get all of the pots installed.
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Table 3-1; Panel Mount Potentiometer List

Label Reference Type
Designator
Glide Amount VR101 100K Linear Panel Mount Pot
Mod Level VR102 100K Linear Panel Mount Pot
Slide Amount VR103 100K Linear Panel Mount Pot
Initial Amount VR104 100K LinearPanel Mount Pot
Coarse Offset VR105 100K Linear Panel Mount Pot
Bend Amount VR106 100K Linear Panel Mount Pot
Fine Offset VR107 100K Linear Panel Mount Pot
TFS Amount VR108 100K Linear Panel Mount Pot
Sample Level VR109 100K Linear Panel Mount Pot

Toggle Switches
Next up are the toggle switches. You should Haxgetoggle switches to install. If you
followed the previous notes concerning toggle switches, you should have the switches

separated out by type so ythaswitthes withthe nst al | t
exception of SW5, the Ribbon Mode Switch, can be installed without regard to whether
the switch is upside downorriot t doesndét matter. When you i

make sure that when the bat handle of the toggle switchisyppi ng t owar ds t he
mode legend, the switch is actually closed (the two switch terminals are shorted together
in that position).

When installing the switches, be careful as to not-tightentheni i t 6 s possi bl e t o0
damage the switchassemblyy t i ght ening it too much. Ma k e
leave it at that. Be sure to use any locking nuts that may come with the switches.

Table 3-2: Panel Mount Toggle Switches

Label Reference Type

Designator

Trigger Mode SW101 SPDT ONOFFON
Gae Mode SW102 DPDT ONOFFON
Input Mode SW103 DPDT ON-ON
Input SW104 DPDT ONON
Ribbon Mode SW105 SPST ONOFF

Once you have your switches mounted, as an extra measure of compulsive build mania, it
d oesn 6t -tebt each switcloto make sure itreathrough the process unscathed,

and to triplecheck that the Ribbon Mode switch is closed (shorted switch terminals)
when pointing towards the fACurrento setting,
terminals) when pointing towards the AVoltag
Connectors

Next up are the connectorH.possible, it helps to mount tladl jacks with the same

orientation. This can make things more convenient when the time comes for strap wiring
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the ground connections. If you are using banana jacks, obvioustygon 6t have t o
worry about that, because there is only one connection on a banana jack to worry about.

Use Table 3B to make sure you get all of the connectors you wish to install. If you have
chosen not to install some of the inverting output connegtmismark through them and
proceed along your merry way.

Table 3-3: Panel Mount Connectors

Label Reference Type
Designator
Mod Input J101 Jack of Choice
Sample Input J102 Jack of Choice
Mix Input J103 Jack of Choice
External Gate Input J104 Jack ofChoice
Initial Output J105 Jack of Choice
Slide Output J106 Jack of Choice
Bend Output J107 Jack of Choice
TFS Output J108 Jack of Choice
Mixed Output J109 Jack of Choice
Gate Out J110 Jack of Choice
Trigger Out J111 Jack of Choice
Inverted J112 Jack of Choice
Inital Output
Inverted J113 Jack of Choice
Slide Output
Inverted J114 Jack of Choice
Bend Output
Inverted J115 Jack of Choice
TFS Output
Inverted J116 Jack of Choice
Mixed Output
Ribbonin J117 3 Conductor, Isolated Jack of
Choice

Thisleaves the LEDs as the final component type to mount. However, because the LEDs

may be a bit fragile, being bits of plastic with two spindly metal legs sticking out, you

may want to actually mount the knobs to your gmfore you install thern this will

help to avoid smacking the LEDs around whil e
and that as you tighten and align the knobs.

Mounting the Knobs

Apply the knobs to the pots and align the kn
this project you likely know the drill). Tighten the knobs and make sure thatlesuiin

still aligns with the legend after beifignly tightened.
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LEDs
Finally, itds t iMouatthe bED$ usisgty@tnount ofiahmoice ED s .

generally this involves mauting clips of either plastic our metal.

Table 3-4: LED Indicators

Label Reference Type
Designator

Gate LED D101 Any Color LED
Trigger LED D102 Any Color LED
After the two LEDs are mounted, clip the LED leads to between one half and three
quartersmch (13 to 19 mm). You dondt want to | e
which they, by natur al |l aw, eventually wil!/
wires to them, and moving those wires around, which will move the LED leads around
toomuh i f theydre too | ong. Be sure you have
which | ead is the anode on each LED. Ot her w

all hot under the collar.

Oncea | | of your panel C 0 mp O beabletsseeanwha yomno u nt e d
Appendage will look like from the business end of thinggefore you can claim to be

done with the panel, it will need to be strap wired, and then, ultimately, wired up to the
Appendage, so dondt ma ktareaynworkisgdtoyoubfiiendsnt c | ai
or spouse yet. They might call you on it.
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4. Strap Wiring The Front Panel

The front panel will be wired to the Appendage PCB through a number of wires and

connectors. There are some signalsthata ishar edo bet ween the pan
Rat her than run a wire to and from the PCB f
efficient to wire these common connections between the parts that share them, and then

run a single wire back to the PCB. Thesmown connections are referred to in this
document as fAstrapo connections.

With this project, by far the most common connection is the ground signal. There are a
few other connections that some of the switches share amongst themselves, but the vast
majort y of common fistrapd connections carries

Strap wiring all of the common connections together on the front panel before any board
connections are made makes assembly much easier. You can lay the panel on a piece of
foam, or suspend ibme way above your work surface to protect your already mounted
panel componentsnd solder the strap connections on before you hadeaiovith any

of thewires that will connect to the printed circuit boards.

Materials

Any type ofwire can be used. ifsulated wire is used, one must cut, strip and tin the

ends of the wire to connect each common point together. This has the advantage of
being insulated from inadvertent shorting to any other point, but, at the same time, is a lot
of work. Bare bus we, on the other hand, has the twin advgesaof easily being
solderedwithout strippingor tinning and allowing any point to be connected when it

comes time to connect the common pointite PCB. The disadvantagetis not

insulated. Insulation cabe purchased for it, but that may not be all that necessary.

If a bus wire of a suitable stiffness is used, 22ygauge bus wire, the bus wire will stay

in place and wil|l not 1t s eSeveralfstrappede 0 and shor
connections wilin turn need to be connected together, and insulated wire can easily be

used to do that, when the wire will need to pass close to any poidt gowartt

connected together.

Using bus wire, one can connect the PCB connection to a central pointsggngddlow

can follow a Astaro pattern. For exampl e, o
connection fothe ground signah the middle ofpanelsothatthe ground does not feed

from one end to the ot her Thishmethodsfoffepusedads out 0
to reduce ground interference between components on a PCB; it makes sense to use the

same methodology on a panel as well.
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Back View (Wiring Side)

Ribbon Mode SW105Trigger Mode SW101 Gate Mode SW102 Input Mode SW103  Input SW104
Current Re-Trigger External Stepped Ribbon
Hyper @ @ Gated

Voltage Single Ribbon Universal Sample

&) O oNe) ox 4 )

S > 2 O & O

1 \ 5

O O O o R O

N

Current (Up Position) = Switch Closed

Figure 4-1: Strap Wiring the Switches

Switch Strap Connections

We 61 | begi n wicbnmectiomse Restafigture A1 asyou patn these
connections. As with all wiring diagrams in this build document, the connections are
shown as you will see them from the back side of the panel.

1. Connect a wire between the left middle and lower right termin&@wsvid€h 102, the

Gate Mode Switch. Solder the connection on the left middle connéatiomot solder

the connection on the lower right connectionrap the wire securely around the lower
right terminal instead. This terminal will also connect to thé Farness, so when the
time comes to install that connection, both the strap wire and the P10 harness can be
soldered together.

2. Connect a wire between the right middle terminal of Swlié2h the Gate Mode
Switch and the lower left terminal of Swhd 03, the Input Mode SwitchSolder both
ends of this wire; there are no further connections on either of these terminals.

3. Connect a wire between the lower right terminal of Swii) the Input Mode

Switch, and upper right terminal of Switéf4, the Input Switch.Solder the connection

on the upper right terminal of Switdl®4, the Input Switch. Do not solder the connection
on the lower right terminal of SwitctD3 the Input Mode Switch just wrap the
connection securely around that terminiahter this terminal will connect to the P8 wire
harness, and at that time both wires will be soldered together on that terminal.

4. Connect a wire between the middle right terminal of Svili@3) the Input Mode

Switch, and the upper left terminal of SeWtl04, the Input Switch. Solder both ends of
this wire; there are no further connections on either of these terminals.

32



5. Connect a wire between the upper right terminal of SwiBhthe Input Mode
Switch, and the lower left terminal of Swit@é®4, the Input Switch.Solder the
connection orthe lower left terminal of Switch04, the Input Switch. Do not solder the
connection on the upper right terminal of Swild3, the Input Mode Switch just wrap
the connection securely around that terminaltetthis terminal will connect to the P6
wire harness, and at that time both wires will be soldered together on that terminal.

Wires 6 and 7 provide a common ground connection for Swii2hSwitch103 and
Switch105. Depending on how your particulamghis laid out, it may be easier to
solder the wires in a different manner than the following instructions depict. The main
thing is to remember is that the three ground connections will connect to the common
ground connection of the panel.

6. Connect wire between the middle terminal of Switdbi, the Trigger Mode Switch,
andthe left middle terminal of Switch(3, the Input Mode Switch. Solder the wire to

the left middle terminal of Switch03, the Input Mode Switch. Do not solder the
connection a the middle terminal of Switch01, the Trigger Mode Switch yet. This
connection will be shared and soldered together with the next common ground wire to be
added.

7. Connect a wire between the middle terminal of Swiftah) the Trigger Mode Switch,
ard the lower terminal of Switch05, the Ribbon Mode Switch. Solder the connection
on the middle terminal of Switch01, the Trigger Mode Switch; soldering this
connection will also solder the connection made to that terminal in 6 above. Do not
solder theconnection on the lower terminal of Switt05, the Ribbon Mode Switch

just wrap the connection securely around that terminal. This connection will be
connected to the common ground connection of the front panel.

VR101
Glide
100K Linear

Figure 4-2: Strap Wiring the Glide Pot
Glide Pot Strap Wire

This strap wire can be installed or ignored. The Glide Pot acts as a variable rebistor
PCB connections that are wired to this pot connect to the tap (middle lug) of the pot and
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the rightmost lugf the pot. Figure 4-2, which, like all of the wiring illustrations, shows

the part as viewed from the backside of the panel. The strap wire from the left lug to the
center tap lug of the pot is a precaution that allows the Appendage to continue to function
should the pot malfunahn. If the tap of the pot should become disconnected from the
internal resistive strip of the pot, there is still a path for the signal to follow. If this state
should ever occur, the AutoGlide function would be stuck to maximum glide, but the
signal waild not die altogether.

When installing this strap wire, be sure to solder only one side of it (for example, solder
the strap to the lefinost lug of the pot and just wrap the wire around the center tap lug of
the pot). The reason for this is that therk be two wires on the P10 harness to connect

to this pot. When these wires are soldered on, the other end of the strap will be soldered
as well.

Ji01 VR102
Mod Input Mod Level
100K Linear

Tip

Sleeve

J102 VR109
Sample Input Sample Level
100K Linear

Tip

Sleeve

Figure 4-3: Strap Wiring the Jack to Pot Connections

Jack to Pot Strap Wiring

Two of the input jacks [ their tip signals directly to a panel pot. The Mod Input Jack,
J101, passes the modulation input signal to the Mod Level PotD¥Rad the Sample
Input Jack J102passes the sample signal to the Sample Level PotD3/R1

1. Connect the tip lug of éhMod Input Jack,1D1, to the leftmost lug (as viewed from
the back) of the Mod Level Pot, VB2. Solder both ends of this strap wire.

2. Connect the tip lug of the Sample Input JatkJto the leftmost lug (as viewed
from the back) of the Samplevel Pot, VRD9. Solder both ends of this strap wire.
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VR105 VR107
Coarse Offset Fine Offset
100K Linear 100K Linear

Figure 4-4: Strap Wiring the Offset Pot Common Gonnections

Strap Wiring the Offset Pots

The Coarse Offset Pot, VB3, and the Fine Offset Pot, VB, each connect to a

positive and negative volya, supplied by the PCB, on their outside lugs. The center tap
of each pot returns thaltage balance, as set by the pots, back to the PCB. So, both of
these pots share a positive voltage connection and a negative voltage connection, which
need to be sap wired.

1. Connect a wire between the left lug (as seen from the back) of the Coarse Offset Pot,
VR105, and the left lug of the Fine Offset Pot, VIRl Solder one end of the wire to the

left lug of oneof the Fine Offset Pot (VRI/), and secure thether end of thevire to the

left lug of the Coarse Offset pot (VB3). Later, in this manual, you will be instructed to
solder the positive voltage connection to the left lug of 8r%nd this strap will also be
soldered at that time.

2. Connect a we between the right lug (as seen from the back) of the Coarse Offset Pot,
VR105, and the right lug of the Fine Offset Pot, R1 Solder one end of the wire to

the right lug of one of the Fine Offset Pot (M), and secure the other end of the wire

to the right lug of the Coarse Offset pot (VB&). Later, in this manual, you will be
instructed to solder the negative voltage connection to the right lug d3/Rfd this

strap will also be soldered at that time.

Ground Strap Wiring

A good number of thpanel components will share a common ground connection. There
are a couple of ways of approaching the ground strap wiring: (1) All of the common
ground connections can share a common

grou
common ground connectionscamb di vi ded i nt o fAgfowndsignadsd and

d
C

1 B

A bit of explanation may serve to heffecide how you want to wire the common ground
connections. The Appendage PCB divides the ground plane into two paths: the analog
ground and the digital gund. These two paths are both at tireundpotential but they

are routed such that the two paths only connect together at one point on the PCB. The
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purpose for dividing the grounds is so that signals that, by their nature, change state

abruptly (such as gatand trigger signals) dinat require more current than otlsegnak
(suchasthe LED signald)o not Adumpo noise on the entire
words, itdés a precaution taken to keep the A
possible througlelimination of crosstalk.

When it comes to wiring up a panel, however, dividing these panel grounds may not be

effective at all; it depends on the panel and the connector components (jacks) used.

Banana jacks, by their nature, do not have a ground fas@me into contact with the

panel. Quarter inctagks, or  mm jacks, however, likely will, unless some isolation

from the panel is provided. If one has a conductive metal padei@mal, ursolated

I 0 & mm facks, the ground lug of these reators will be connected to the panel

through the body of the jack. This means th
ground connected to its |l ug, and another jac
its lug, they will actually be connected tdager through the panel itselfhus rendering

the division of the two ground signals pointless when wiring up the front panel. In this

case, it makes sense to send only one ground signal, the analog ground, to the panel.

This is not to say one will getass talk if only tle analog signal is used. In the
Appendage prototypesting phase, one analog ground signal was used, with a
conductive panel, and there proved to be no crosstalk, so there is really little to worry
about on this point. This build dament will, however, divide the components that
would connect to analog and digital ground for those who wish to follow that
methodologyi particularly those of you who us&nana jacks, use isolated connectors,
or use normetallic, nonconductive panels.

Two notes should be made here for clarification:

1. Itis not recommended to rely on the panel to transmit ground to the connectors if one
has a conductive pankluse strap wiring instead.

2. The Ribbon In Jack, J1lmust be an isolated jack, as m&med previously in this
document.

The ground strap connection portion of this strap wiring procedure will divide the

common ground sections into analog and digital portions, and a single ground overall
connection illustration and a dual ground connexciilostration are provided.
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VR102 VR103 VR104 VR106 VR108 VR109
Mod Level Slide Amount  Initial Amount Bend Amount  TFS Amount  Sample Level

100K Linear 100K Linear 100K Linear 100K Linear 100K Linear 100K Linear
Back Back Back Back Back Back
of
Pot Pot Pot Pot Pot Pot
[~—] [~—] [~—] [~—] [~—] [~—]
00 00 00 00 00 00

Figure 4-5: Strap Wiring the Pot Common Ground

Pot Ground Strap Wiring

There are seven pots on the Appendage front panel that reguoeral reference
connection. That means that there are three pots that do not ¢t@wen@n ground
connected to them. Be sure you know which pots are which. Just as a reminder:

Do NOT wire a ground strap wire to that thefollowing potsin this step

M Glide Pot, VR101
M Coarse Offset Pot, VRD5
M Fine Offset Pot, VR7

The grauind connectio for each of th@otsthatdo require a ground connectiovill

attach to the righinost lug of the pot, as viewed from the back of the panel. When
making these connections, be sure to leave some point where this common ground can
connect to the other canon ground connections on the Appendage panel.

Right Lug VR102 Mod Level
Right Lug VR103 SlideAmount
Right Lug VR104 Initial Amount
Right Lug VR106 BendAmount
Right Lug VR108 TFS Amount
Right Lug VR109 Sample Level

m—( — — — — —
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D101 D102

Gate LED Trigger LED
Anode Anode
Cathode Cathode

Figure 4-6: Strap Wiring the LED C ommon Ground

LED Common Ground Strap Wiring

Locate the cathode connections of each LED. Solder a strap wire connection between the
two cathodes. Be sure to leave some means to connect this common ground connection
to the panel ground connection.

J101 J102 J103 J105 J106 J107 J108 J109
Mod Input Sample Input Mix Input Initial Output Slide Output Bend Output TFS Output Mixed Output
Gﬁp Gip ﬁip Grip Grip Grip Gﬁp :
Sleeve Sleeve Sleeve Sleeve Sleeve Sleeve Sleeve Sleeve
J112 J113 J114 J115 J116
Inverted Initial  Inverted Slide Inverted Inverted TFS Inverted Mixed
Output Output BendOutput Output Output
uip uip Gﬁp Grip Grip
Sleeve Sleeve Sleeve Sleeve Sleeve

Figure 4-7: Strap Wiring the Continuous Signal Jack Common Ground

Strap Wiring the Continuous Signal Jack Ground Connections

The Acontinuous signal o jack group either pr
by the Appendage, or accepts signal soutaé® processed by the Appendage.

Obviously, 1 f you use bananaiyoauc kdso, n 6yto uhbavvee ¢
ground connection to solder to your jacks.

All of these connections are made to the sleeve connection of the jacks, and tlety shou

all be connected together. Make sure you leave some way of connecting this ground
system to the common ground connection of the panel.
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Ground Lug J101 Mod Input

Ground Lug J102 Sample Input
Ground Lug J103 Mix Input

Ground Lug J105 Initial Output

Ground Lug J106 Slide Output

Ground Lug J107 Bend Output

Ground Lug J108 TFS Output

Ground Lug J109 Mixed Output
Ground Lug J112 Inverted Initial Output
Ground Lug J113 Inverted Slide Output
Ground Lug J114 Inverted Bend Output
Ground Lug J115 Inverted TFS Output
Ground Lug J116 Inverted Mixed Output

J104
External Gate J110 Ji11
Input Gate Output  Trigger Output
Tip Tip Tip
Sleeve Sleeve Sleeve

Figure 4-8: Strap Wiring the Control Signal Jack Common Ground

Strap Wiring the Control Signal Jack Ground Connections

The

Acontrol signal o jack

group

either

provi

by the Appendage, or accepts an external gate signal to be processed by the Appendage.

Onc

e again,

i f you wuse

banana

j acks,

donot W

All of these connections are made to the sleeve connection of the jacks, and they should
all be connected together. Make sure you leave some way of connecting this ground
system to the common ground connection of the panel.

T

Ground Lug J104 Gate Input
Ground Lug J110 Gate Out
Ground Lug J111 Trigger Out
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Connecting Together the Common Groud Points
Up to this point, the common ground connections have been implemented on panel

component groups. Now connections from group to group must be made (and checked).

As mentioned before, there are two paths to choose from: One common ground
connecton to Analog Ground, or two different common ground connections, one to
Analog Ground and one to Digital Ground.

Single Ground Connection to Analog Ground

If you plan on wiring the panel components up to the dual ground system (analog and
digitalgrounds ki p t hi s section and go directly
Anal og and Digital Groundo section foll

1. Solder a strap wire betwearground connection of the Switch Section (refer to
Figure 4-1, green wiredepiction) anda graund connection of the pot sectidfiqure 4-
5).

2. Solder a strap wire betwearground canectionof the pot sectionHigure 4-5) anda
ground connection of the LED sectidfiqure 4-6).

3. Solder a strap wire between a ground connection of the ¢onsection ofigure 4-
7 and the ground connection of the connector sectidfiguire 4-8. This will provide a
common ground between all of the connectors.

4. Solder a strap wire between the connector section of Eithane 4-7 or Figure4-8
(which ae now connected together following step 3) and a ground connection of the pot
section Figure 4-5).

Finally, make sure you have one place left that you can connect the ground connection
from the Appendage PCB.

All of the single ground connections shaoudd this point, be connected together. To
ensure that everything is connected together, connect one lead of an ohmmeter or a
continuity connector to a single ground point (for example, the cathode of one of the
LEDs) anduse the other lead theck eaclof the following points to make sure there is a
continuous reading between all of the points. With each point measured, the ohmmeter
should read close to zero ohors your continuity tester will beep with each point

touched with the free leadrou can e Table 41 as a checklist for these connections.
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Table 4-1. Single AnalogGround Strap Connection List

OK Component

Gate LEDCathode

TriggerCathode

Ribbon Mode Switch, Lower Terminal

Trigger Mode Switch, Middle Terminal

Input Mode Swith, Left Middle Terminal

Initial Amount Pot, Right Lug

Slide Amount Pot, Right Lug

Bend Amount Pot, Right Lug

TFS Amount Pot, Right Lug

Mod Level Pot, Right Lug

Sample Level Pot, Right Lug

Mod Input Jack, Sleeve Lug

Sample Input Jack, Slee\ug

Mix Input Jack, Sleeve Lug

Gate In Jack, Sleeve Lug

Initial Output Jack, Sleeve Lug

Slide Output Jack, Sleeve Lug

Bend Output Jack, Sleeve Lug

TFS Output Jack, Sleeve Lug

Mixed Output Jack, Sleeve Lug

Inverted Initial Output Jack, Stee Lug

Inverted Slide Output Jack, Sleeve Lug

Inverted Bend Output Jack, Sleeve Lug

Inverted TFS Output Jack, Sleeve Lug

Inverted Mixed Output Jack, Sleeve Lug

Gate Out Jack, Sleeve Lug

Trigger Out Jack, Sleeve Lug

Figure 4-9 can be usedsaa guide to double checking the single analog bus ground strap
connections.
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Dual Ground Connection to Analogand Digital Ground

If you plan on wiring the panel components up to the single ground systelog(ana
ground) back up from this section and return
Groundo section preceding this section.

Digital Ground Connections

1. Solder a strap wire between a ground connection of the Switch Section (refer to
Figure 4-1, green wire depictionand the ground connection of the control connector
section ofFigure 4-8.

2. Solder a strap wire between a ground connection of the Switch Section (refer to
Figure 4-1, green wire depiction) and a ground connection of the LED seftigure 4-
6).

Steps 1 and 2 above combine the ground connections of the LEDs, Switches, and Control
Inputs/Outputs into a single digital ground bus connection. Make sure you leave a point
in this network that you can solder in the connector for thigatliground connection

from the PCB.

Now is a good time to ensure that things are connected together. Connect one lead of an
ohmmeter or a continuity connector to a single ground point (for example, the cathode of
one of the LEDs) and use the otherdléa check each of the points to make sure there is

a continuous reading between all of the points. With each point measured, the ohmmeter
should read close to zero ohms or, your continuity tester will beep with each point
touched with the free lead. Ya@an use Table-2 as a checklist for these connections.

Table 4-2: Dual Ground Strap Connection Digital Ground List

OK Component

Gate LED Cathode

Trigger Cathode

Ribbon Mode Switch, Lower Terminal

Trigger Mode Switch, Middle Terminal

Input Made Switch, Left Middle Terminal

Gate In Jack, Sleeve Lug

Gate Out Jack, Sleeve Lug

Trigger Out Jack, Sleeve Lug

Analog Ground Connections

1. Solder a strap wire between a ground connection of the pot sdeagjane(4-5) ard a
ground connectionf the continuous signal jadection Figure 4-7).

43



All of the analogground connections should, at this point, be connected togédnee

again, ensure that all of the analog ground points are connected togethaeci®ne

lead of an ohmmeter or amtinuity connector to a single ground point (for example, the
cathode of one of the LEDs) and use the other lead to check each of the following points
to make sure there is a continuous reading between all of the points. With each point
measured, the ohmeter should read close to zero ohms or, your continuity tester will
beep with each point touched with the free ledde Table 43 as a guide to the points

that need to be checked.

Table 4-3: Single AnalogGround Strap Connection List

OK Component

Initial Amount Pot, Right Lug

Slide Amount Pot, Right Lug

Bend Amount Pot, Right Lug

TFS Amount Pot, Right Lug

Mod Level Pot, Right Lug

Sample Level Pot, Right Lug

Mod Input Jack, Sleeve Lug

Sample Input Jack, Sleeve Lug

Mix Input Jack, Slees Lug

Initial Output Jack, Sleeve Lug

Slide Output Jack, Sleeve Lug

Bend Output Jack, Sleeve Lug

TFS Output Jack, Sleeve Lug

Mixed Output Jack, Sleeve Lug

Inverted Initial Output Jack, Sleeve Lug

Inverted Slide Output Jack, Sleeve Lug

Inverted Bend Output Jack, Sleeve Lug

Inverted TFS Output Jack, Sleeve Lug

Inverted Mixed Output Jack, Sleeve Lug

Figure 4-10can be used as a guide to analog and digital ground connections.

Finally, if all of the analog and digital ground connectionsocghout on the individual
continuity checks, check that the two ground systems are separate (after all, this is the
whole point of using two common ground groups). Place a lead of the
ohmmeter/continuity tester on the cathode connection of the Trigge(WHkibh is tied

into the digital ground common connection) and place the other lead on the right lug of
the Initial Amount Pot. If there is no continuity everything is just. If there is

continuity, thismeans either a misplaced strap wire is conngaine group to the other,

or you are using uisolated connectors and a conductive panel, and that is providing
continuity from the digital grounded connectors to the analog grounded connectors. This
defeats the purpose, but is not necessarily muclotoyvabout, as evidenced in the
Appendage prototype phase of design.
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Congratulations, the panel components should now be mounted, and the strap wiring is
complete. The next step is the constructibwioe harness cables to connect to the
panel.
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5. Building The Cables

| f youdve made the deci si oAppehdagec yonunéd vt ¢ oune

to the right page. Again, it cannot be stressemligh that using this system provides a
number of advantages:

(1) Final Assembly of thdppendages made much easier. If one is to hardwire the
connections, the wires must be soldered to both ¢m franel and the PCB
assembly This involves poinrto-point wiring which involves a considerable
amount of effort over building the cables and wiring them to the front panel.

(2) Servicing/troubleshooting the Appendage made easidr the panel can be easily
disconnected and+®onnected to and from the PCB.

(3) | & dasier to organize the wiring in a methodical manner, which leads to a neater,
ratsnestless build.

This is not to say that building the cables cannot introduce problémescables must be
built with care so they do not themselves create probkgthantermittent connections.

Parts Used In the Cables
Each cable is comprised of three elements:

1 Thehousing which is a shel/l that the cabl es
to the propeheadeion the PCB There are diffenat types of headers usen the
Appendagé they differ by the number of wirdbey will accommodate. The
Appendage uses 12 pinp, and 4 pinheadergo connect signals to and from
the Appendage panel

1 Thecrimp terminalswhich are crimped or soldered crimpedand solderal to
the ends of the wires, depending on your chosen technique.

1 The wires themselves. Generally 22 gauge or 24 dawaigedwire is required.

Do not use solid core wire.

Housingsand Crimp Terminals

First of all, one must be aware that tlmusingswill plug into the PCBheadersn only

one directioni this ensures the wire that is to attach to pin 1 of the PCB connector is the
correctwire. So,gu mu st become oOawahaysomgnilimatdwith hol e
pin 1. On the back of each PCB, yolll wotice that eaclheadeihas a square pad to
designate pin 1 of the connector. The connector is keyed so ttnatsiagcan only be
plugged in with one orientation. In other words, lleadelis keyed so that theousing

whi ch has a lmplagintontgOnftheheuging the key is a ridge running
along the edgdthebdusinghe fAbott om
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@ There are
Kev Tab - slots on
y @ the back
@ of the
housing
|| Crimp Terminal
Housing as
viewed from the
"top" or the side
the wires are
inserted

Figure 5-1: Housing and Crimp Terminal i A Graphic Anatomy

On the opposite side of thwusingi s a sl ot f or eachousighol ed or
These slots run ahg the bottom. The crimp terminaighich attach to the ends of the

wire, have a small tab t teanthal @hisssinall talWaets f r om t
as sort of a fish hook and eduntdtiéhoudsiongat cho i n t

Attaching the Crimp Terminals to the Wires

The crimp terminalsittach to the ends of the wires, and are then inserted into the

housing The terminal®iave a couple of tabs at the top that are intended to be crimped,

or folded over th insulation of the wire. The end of the wire is stripged tinned,

about 10 from the end of the wire.sotheThis str
Al oopo of t hoempeessesrdpwvn bnéorithmbare avire when the wire and

crimp termiral are inserted into theousing

Crimping tools can be expensive, though fairly inexpensive types that resemble a pair of

wire cutters are available. In lieu of a crimpinglionany people will fold the tabs over

the bare wire and putsamallamounto f s ol der there to hold it 1in
solder may prevent the crimp termirfedm fitting into thehousing. Generally, during

theproto build process, it was found that the small amount of solder made a much more

reliable connection.
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solder so the crimp terminal can fit into
the housing. Don't bend the loop or the
little anchor tab that juts out on the
backside of the crimp terminal.

Crimp or fold the tabs of the crimp
terminal over here. If using solder, solder
H here. Be sure not to put on too much

Strip the insulation about 1/4" away from
the end of the wire. Tin the wire, then
insert it into the crimp terminal.

Figure 5-2: Putting the Crimp Terminal s on Wires

ltdéds a very good idea, if at all possible, t
building the cables. This helps you to determine very quickly which wire is pin 1, which
wireispin2,etc. ter wi se, i1 tds very easy to become c

this can lead to errors when soldering the free ends of the cables to the front panel.

Al so, make sure you provide plenty of | ength
figured out howy o u 6 r o ngpont tmedCB in thehassis. Making the wires longer

than what you think may be needed allows you to measure them out by physically

stretching them to where your boards will be and ensuring they will indeed reach before

you actually do alder them to the front panel.

You can break the job down into separate tasks. For example, you can go through task of
stripping all of the wires neededhd attaching therimp terminals Then you can task

yourself withinserting the wire/terminahto the housingsthen you can task yourself

with creating a neat looking cable by either wiyang the cable wires together, or

twisting the wires around each other to create a twistadtype thing. However, this

last task may need to wait until afteryé ve sol dered t heiforabl es to
now, it may be best to put a nice littletwist e ficol | ar 6 onto the cabl
housing once the cabie assembled.

When you strip the wires, i t 6 wireofbtheerad bad i de

that will connect to the panel. You can then use this exposed bit to attach a DMM or
continuity checker to it and make sure yaure has continuity from the termintd the
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end of the wire. A little care at these early stages canasstef headache at the final
assembl and test stage of building your Appendage

OOOOOOGO

D,QDDDDDD

The tab on the crimp terminal must be inserted into the

housing so that the tab will poke out of the slots on the back

of the housing - this helps to hold the pin in place once it
has been inserted.

Figure 5-3: Crimp Terminal Orientation Before Insertion Into the Housing

Once

i wi

t hi
wires.

youdve got the terminal

ndowbhenbathb is designed to
of a fish, and make it harder for Gor#fast to yank it out at a later date. When the
terminalsare inserted into theousings t her e shoul d
good sign t ha tternyimalsodtiieeendd af thee

S

S

a

pins

attached
housings When you insert thierminalsinto thehousing make sure that little barb on
the back of théerminalis oriented towards the side of theusingthat has the small

ficat aho

be

t he
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View From
Backside

.

H<—>“\ H

o b LB LR

Insert the crimp terminal into the housing so that a soft
“click" is felt.

OOOOOOOG

Figure 5-4: Inserting Crimp Terminals Into the Housing

Reme mber t ha termihdlnoust pad be arashed br enisshajieahis intended

to compress down over the wire, making a good connection, and also proveltsra
amount of tension that helps hold teeminalin thehousing And, again, too much

solder (if you put solder on) or solder in the wrong place can inhibit the actual installation
of theterminalinto thehousing
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Figure 5-5: Assembled 12 WireCable

Once youbve got haukiigyou baa putaismad sollar amtb the wirds e
just above théousing You may not want to add more at this time, because your wires
wi || need to Afan out o i n o rtieeewillcanoecttoonnect

Once youbve built your cables, ywead will fi
panel is a real cinchvery easy, and all the real work will be behind you.

I me o tuck isrbé?oHowrmamy cabl es.

So, now itbdés t t
[ need to be built? Youbve come

cabl es wi
Herebs the damage:

Required 12 Pin Cables 3
Required 5 Pin Cables: 1
Required 4 Pin Cables: 2

It should be mentioned at this time that oneheffour pin cables depends completely on
what power supply connector is used to deliver the positive voltage, negative voltage and
ground signal(s) the panel requires.

A long, long time ago, in a chapter, far, far away (Chapter 1 of this document
specifially), it was mentioned that the Appendage is very accommodating to your power
supply predilection. Rather than force you to trudge back to Chapter 1, that particular
section will be mentioned here:

52

t

n d

t



Power Connections

The Appendage PCB was dgised to accommodate a number of different power
connections in the attempt to make it compatible with the majority of modular sys
available in the current marker. The Appendage PCB can accept the following
supply connections:

Bl acet E/ PAi AE/ MOTME style 4 pin confp
DoepferE Power Bus 6 pin connectors.
Synthesizers.comE style 6 pin conneag
4 Pin User Connection (two separate ground pins).

3 Pin User Connection (terminal block with a single ground pin).

Why bring this up no® Because the power connector used to power the Appendage
determines what connectors are available to supply power and ground to the Appendage
panel.

All of the power connectors feed common points on the PCB, so one type of connector

can be used as thewer input of the Appendage, and another style of connector can be

used to supply the power and ground signals to the Appendagefanekample, if the

Bl acet E/ PAi AE/ MOTME style connector is used,
DoepferE styhe Sgnhbeesorers.thedprfisest yl e conne
connector, or the 3 pin user connector to supply power connections tantle p

By the same token, if the DoepferE type conn
supply, then the Bltahcee tEy nPtAh eitilé roe@daifc, o mE

the 4 pin user connector, or the 3 pin user connector can be used to supply power

connetions to the panel. And so on and so forth.

For the ti me be omhpharnesses lsked tasapplg al signalseexcept
for power and ground between the PCB and the Panel.

And what better way to describe the cables than to use a tatdsdobe the harnesses.

Table 51 provides informationnot only about how many pins/wires a particular wire has,

but also provides informatiaas to which pin must be connected to what on the panel.

The cables are named by the numbehihgsingis assgnedtoa fiPo f ol | owed by
des gnati on. The AP0 means fplugo, and will |
PCB. For example, P10 will plug into J10 on the PCB. Simple enough, right?
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Table 5-1; Panel Cables

Plug/Cable Number

Pin Number/Panel Connections

P6

Pinl- Ribbon In Jack, J11'Ring Lug

Pin2- Ribbon In Jack, J11ip Lug

Pin3- Ribbon In Jack, J111Bleeve Lug

Pin4- Ribbon Mode Switch, SV¥05, Top Lug

Pin5- Input Mode Switch, SWL.03, Upper Right Lug

P7

Pinl- InvertedSlide Output, 313, Tip Lug
Pin2- Slide Output, 106, Tip Lug

Pin3- Slide Amount Pot, VRQ3, Left Lug

Pin4- Invertedinitial Output, 112, Tip Lug
Pin5- Initial Output, 105, Tip Lug

Pin6- Initial Amount Pot, VRD4, Left Lug
Pin7- Inverted Bend OutpyJL14, Tip Lug
Pin8- Bend Output, 307, Tip Lug

Pin9- Bend Amount Pot, VRU6, Left Lug

Pin10- Inverted TFS Output, 115, Tip Lug
Pinl11- TFS Output, 108, Tip Lug

Pin12- TFS Amount Pot, VRQ8, Left Lug

P8

Pinl- Mod Level Pot, VR02, Center Lug
Pin2- Slide Amount Pot, VRQA3, Center Lug
Pin3- Mix Input, J103, Tip Lug

Pin4- Initial Amount Pot, VRD4, Center Lug
Pin5- Coarse Offset Pot, VR5, Center Lug
Pin6- Bend Amount Pot, VR16, Center Lug
Pin7- Fine Offset Pot, VRQ7, Center Lug
Pin8- TFS Amount Pot, VR18 Center Lug
Pin9- InvertedMixed Output, 116, Tip Lug
Pin10- Mixed Output, 109, Tip Lug

Pin11- Sample Level Pot, VRIB, Center Lug
Pin12- Input Mode Switch, SWO03, Lower RightLug

P9

Pinl- Trigger Out, 111, Tip Lug
Pin2- Trigger LED, D1@, Anode
Pin3- Gate Out, J10, Tip Lug
Pin4- Gate LED, D1Q, Anode
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Plug/Cable Number Pin Number/Panel Connections

P10 Pinl- Input Switch, SW04, Center Right Lug
Pin2- Glide Pot, VRD1, Centei_ug

Pin3- Glide Pot, VRD1, Right Lug

Pin4- Gate Mode Switch, SW02, Lower Rght Lug
Pin5- Input Switch, S04, Center Left Lug
Pin6- Input Switch, SW04, Lower Right Lug
Pin7- Gate Mode Switch, SW02, Lower Left Lug
Pin8- Gate Mode Switch, SW02, Upper Left Lug
Pin9- Input Mode Switch, S\W03, Upper Left Lug
Pin10- Gate InpuJack J104, Tip Lug

Pin11- Trigger Mode Switch, SW01, LowerLug
Pin12- Trigger Mode Switch, SWO1, UpperLug

As mentioned before, one cable remains for interconnection between the Appendage
panel and PCB this cable supplies the positive and regavoltages for the Coarse

Offset and Fine Offset pots, and supplies the ground signal(s) for the panel components.
And, of course, the connector to be used is up to you to decide, based upon which
connector you decide to use to supply power to the Aggoge. It should go without

saying the connector that is supplying power to the Appendage PCB cannot be used to
supply these signals to the paneglou will need to use any of the other remaining power
connectors to provide these connections.

Table 52: Ground/Voltage Cable To Panel Only

Plug/Cable Number Pin Number/Panel Connections
P1 Pinl- +V to Coarse Offset Pot, VRS, LeftLug
Power User J1 Pin2- Analog Ground Panel Connection

Pin3- Digital Ground Panel Connectiolf Used)
Pin4- -V to Coase Offset Pot, VRS, Right Lug

PTB1 Pinl- +V to Coarse Offset Pot, VRS, Left Lug
Power User TB1 Pin2- Analog Ground Panel Connection
Pin3- -V to Coarse Offset Pot, VRS, Right Lug
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Plug/Cable Number Pin Number/Panel Connections

P2 Pin 1- -V to Coarse Offset Pot, VIR5, Right Lug
DoepferE J2 Pin 2- No Connection

Pin 3 - Analog Ground Panel Connection

Pin 4- No Connection

Pin 5- No Connection or (Digital Ground Optional)
Pin 6- No Connection

Pin 7- No Connection

Pin 8- No Connection

Pin 9- +V to Coarse Offset Pot, VRS, Left Lug
Pin 10- No Connection

Pin 11- No Connection

Pin 12- No Connection

Pin 13- No Connection

Pin 14- No Connection

Pin 15- No Connection

Pin 16- No Connection

P3 A Pinl- +V to Coarse Offset Pot, VRS, Left Lug
Bl acet E/ PAI A Pin2- Analog Ground Panel Connection
J3 Pin3- Digital Ground Panel Connectiolf Used)

Pin4- -V to Coarse Offset Pot, VRS, Right Lug

P4 Pinl- +V to Coase Offset Pot, VRI5, Left Lug
Synthesi zers Pin2- No Connection (Key Pin Removed)
Ja Pin 3- No Connection

Pin4- Analog Ground Panel Connection
Pin5- -V to Coarse Offset Pot, VRS, Right Lug
Pin 6- No Connection
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5. Installing the Panel/PCB Connection Wiing

The Final Panel Assembly Step

After you have finished the steps of this chapter of the ApperBiaitpk Instruction your
panel, and a good chunk of the actual work of building the Appendage assembly will be
completed.

For Those Not Using the Plugand Headers

If you have decided to wire up the panel with pagpoint wiring, eschewing the use of

headers, etc, this chapter will serve as your guide where to solder the wires to the

Appendage PCBSome builders likely prefer to hardwire, which isdfi In that casehe

plug numbers (P numb®rwill tell you where on thboard to solder the wiredhis

information is part othesewiring diagramst he A PO number (for plug)
the AJO0 (jack) of t he gwarts, ifthailhadirated plogis t he boa
P70, then al/|l of the corresponding pin numb
J 70 o n. Remembéroathedoards, pin 1 for each connector is a square pad,

and the pin numbers count sequentially frivere.

o B 1

Wiring Diagrams

The wiring diagramsssume that the panel has already been strapwired you dér e not
strap wired by now, you probably should go back and do that before starting this portion

of the build doc Some connections may not jibe dirgdls illustrated with what you

have already strap wirédparticularly the common ground connections. In the strap

wiring procedure, your common ground points should all be connected together, so you

can attach the ground connection(s) from the PCB ta@wammnon ground point on the

panel and youol | be OK.

The illustrations cover each plug separaiejpu can follow through with each

illustration and wire them up accordingly. Pay very close attention to the plug pin
numbering as opposgagittho nglsatareamwdr el Ww t hat ¢
dondédt get caught wup in assuming they are!

It is avery good idedo label your plughousingsonce the cable is wired to the panel.

You will thank yourself profuseliaterif you do that now.If youdord t d,ehehthe s

time comes to plug everything into the boards, you will find yourself having to trace

through the connections to see which plug is which. Use a sharpie or somaetined

to mark theopl egds. APT o, fdatRednsothepoarkbeb ot h si des
identified from any angle.

The wiring diagrams also have charts included with them that label each pin with the

mnemonic label of the signal they carry. This information can be used in conjunction
with the Appendage Schematics &htrace through any potential errors you may incur,
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or can be used to help understand exactly how the Appendage works, should you be
curious and/or a glutton for punishment.

At this point, all of your cables will beousingghat have an amount of wiedtached to

t hem. Hopefully you | eft enough I ength in t
to where the boards will be situated. Before you solder each cable onto the panel, stretch

the wires between the board locations and the panel componantsilsolder to.

Leave enough Aslacko on the wires so that th
When youdre sure that each wire has ample | e
on the boards!), cut them to size.

After you have cut edicwire on the cable, strip arith the ends of the wires that will
connect to the panel components. Stripthemabdu#f bom t he end of the w
around 6.5 mm).

Again, take care that you dondét overheat the
particular attention to soldering the switches and LEDs.

All connections to the LEDs will be to the anode of the LED. Strap wiring ghmul

now have takencaef t he cathode connections. Sol der
1/ 206 (6.5 mmthe bodyloBthe mbb)andfsmipooff the excess length of the

anode.

One final thing as with this entire manual,all connections are illustrated as you

would be looking at them on the rear panel This makes sense, unless, of course, you

have a Plexiglagsanel and can see either side of the comportest.e n t hen, dondt
your invisible panel fool yoil look at it from the back.
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J117
Ribbon

Sleeve

-0 (8

SW 105
Ribbon Mode
SPST ON-OFF

SW 103
Input Mode
DPDT ON-ON

2

Pin 1: Rib Top
Pin 2: Rib Tap
Pin 3: Rib Bot
Pin 4: Mode SW
Pin 5: SW3A-1

12345

P6

Figure 6-1: P6/J6 Connections
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Figure 6-2: P7/J7 Connections
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Ji1l

Trigger Output

Sleeve

Tip

D102

Trigger LED

Anode

Cathode

J110 D101
Gate Output Gate LED
Anode
Tip
Sleeve Cathode
Pin 1: Trig Out
Pin 2: Trig LED
Pin 3: Gate Out
Pin 4: Gate LED
123 4
P9

Figure 64: P9/J9Connections
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SW 102 SW 101
SW 104 SW 103 J104 .
Input GD?:ES.'FAnge Input Mode External Gate Trlsg';:‘%e; g’?‘de
DPDT ON-ON OFF-ON_ DPDT ON-ON Input OFF-ON
) ) = O < O Tip =
) (o - ) O O )
D (P D) - @) (@)
N Sleeve
N—
VR101
Glide
100K Linear
Back
of
I Pot I
0
Pin 1: SWA4A-P
Pin 2: Glide Pot
AN - Pin 3: Glide Tap
Pin 4: SW2A-2
Pin 5: SW4B-P
Pin 6: SWA4A-2
Pin 7: SW2B-2
Pin 8: SW2B-1
Pin 9: SW3B-1
Pin 10: ExGt
12345 6789101112 Pin 11: SW1-2
P10 Pin12: Swi-1

Figure 6-5: P10/J10 Switch Connections
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PCB to Parel Voltage and Ground Connections

Figures 66 through 610 illustrate the cables one would build depending on which power
connection is to be used $end the voltage and ground signals to the panel. In each case,
+V is sent to the left lug of VR15 arid/ is sent to the right lug of VR15.

Alloftheconnector | | ustrati ons have a fiP@mectionnGr ound (
If a single ground syste was strap wired, this wire should connect to a point that is

connected in that strap wire system (do connect it directly to the panel). If you strap

wired the ground signals on the panel with an analog ground system and a digital ground

system, this wi should connect to the analog ground system. This is impossible if one

is using P6/J6 or TB1 (neither of these connectors have more than one ground

connection).

On the cables that do permit two ground connections, P1/J1thR3/d8 an A Opt i onal

Digtal Groundo wire is depicted. I f you have
ground system, this wire should connect to the digital ground systemu strap wired
a single ground system on the panel, then th

wire should not be included with the harness.

VR105
Coarse Offset
100K Linear

Optional
Digital
Ground

Panel Ground
or
(Analog Ground)

12 34

Figure 6-6: P1/J1 Panel Connections

The P1/J1 panel connection can be used if J1, the User Power connextbusisd as
the connection between the Appendage PCB and the power supply.
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VR105
Coarse Offset
100K Linear

Optional
Digital
Ground

Panel Ground
or
(Analog Ground)

S

Red Wire on Ribbon Cable

P2

12 34 56 78 9101112 1314 1516

Figure 6-7: P2/J2 Panel Connections

The P2/ J3 panel

connecti

on

can

b enotused

used as the connection between the Appendage PCB and the power supply.
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VR105
Coarse Offset
100K Linear

Optional
Digital

Ground

Panel Ground
or
(Analog Ground)

Figure 6-8: P3/J3 Panel Connections

The P3/J3 panel connectioncanbeds i f J3, the Bl acetE/ PAi AE/ N
is not used as the connection between the Appendage PCB and the power supply.
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VR105
Coarse Offset
100K Linear

Panel Ground

12 34 5 6

P4

Figure 6-9: P4/J4 Panel Connections

The P4/J4 panel connection can be used,ithkSy nt h e s i zanmestor,dswtm E
used ashe connection between the Appendage PCB and the power supply.
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VR105
Coarse Offset
100K Linear

Panel Ground

12 3

TB1

Figure 6-10: TB1 Panel Connections

The TB1 panel connection can be used if TBhasused as the connection between the
Appendage PCB and the power supply. In the case of using@d Bt connection, the

wires on the panel can be soldered in place before connecting the panel to the PCB; TB1
is a terminal block, which allows the stripped and tinned ends of the wires to be inserted
into the block and held in place with screws integwahe terminal block.

Congratulations. The most weritktensive phase of the project is over. If you are using
thehousingsandheadersthis is especially true. Once the PCBs are stuffed and you have
a power supply ready to go, all you will need tagiplug these cables into the boards,

plug the boards together, plug théepower sup
Appendage.

A

Fire up the soldering iroandget ready for stuffingthe PCB t 6 s ti me f or t he f
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7. Building and Wiring the Ribbon Assembly

The Ribbon Assembly

The Appendage is designed to accommodate a ribbon controller using a SoftPot® linear
membrane of any available size for whatever purpose a musician may intend to use it.

Any size of ribbon can be used as a motimtacontroller on a keyboard; the longer sizes
available (such as a 200mm or, preferably a 500mm) can be used as modulation
controllers and/or pitch contilels. How one may wisto utilize the AppendageCB

and paneis up to the builder. One may wighattach the ribbon to a keyboard, or
interface to the Appendage PCB built up as a modutriittrinto a stanealone chassis,

or, perhaps, build the Appendage as a completely-stimm@é controller with the ribbon
integrated with the chassis that consaine Appendage PCB and panel elements.

Because of the opeended nature of the applicatidittle mechanical construction detalil
is given in this build documentlhis chapter will detail the electrical connections that
will need to be made to the bbn/ribbon assembly.

AR

Figur 7-1. Example of aRibbon Assembly

Figure 7-1illustrates an example of a ribbon assembly. It is simply a wooden box with a
SoftPot® ribbon adhered to the top of the box. A slit is carved through the top of the
box, throudp which the leaded end of the ribbon passes to the interior of the box.

On the end of the box is a 10 TRS connector.

the ribbon via a small, three wire harness. With this setup, a stere@domehector
cable,with stereo TRS plugs on either end, can be plugged between this ribbon assembly
and the Appendage unit.
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Getting Acquainted With the SoftPot® Linear Membrane Potentiometer Ribbon)

The ribbon membrane is a flexible, linear pot. On one end of ihexe connectors,

which function just as the lugs of a rotary potentiometer. On the top side of the
SoftPo®, one can see the actual active portion of the ribbon. On the bottom side of the
ribbon is a seladhesive strip. When the time comes to instelribbon to whatever it is

you plan on installing it to, the paper covering this strip is peeled off and the ribbon is
adhered to the object. Never remove this paper until you are ready to adhere the ribbon
to something!

Top of Ribbon

114
— 1 11
13

Bottom of Ribbon

Figure 7-2: Top and Bottom Views of the SoftPot® Ribbon

Notice that on when viewing the top side of the ribbon, there is a small triangle beside
one of the leads. In all of these wiring diagrams, that arrow should be pointing to the left,
when viewed from the top of the ribbon.

Testing the Ribbon

To be totally sure that the ribbon is configured so that it will work as indicated in this
document, you should go ahead and make sure the pins are connected to the right points
on the ribbon. This will ensure that you have the corre of ribbon. It is unclear

whether any other configuration does exist; no other configuration was encountered
during the prototype testing of the Appendage, but there are a few reports that indicate
that (perhaps) some models of the ribbon do have decofithe pins switched around.

|l tds never a bad idea to be sure, so | et ds

configured to work as expected.

Youodl I need an ohmmeter f or -metbriesdstpatcac ed ur e,

clip ontosmall leadsgrab those too. Otherwise, you may need three hands for this
procedure.
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Ohmmeter

Very Little
Change to
Pressure

L +
C e

= R \

Pressure Applied To Any Point On Ribbon

Figure 7-3: Testing the fAOutsideo Pins of th

Connect the positive and negative leads of the ohmmeter to the two outside pins of the
SoftPot® (pins Jand3 according td-igure 7-3). The ohmmeter should indicate some

value of resistanceany wher e fr om 2k5¥,Y dteop eansd il nogw cans t5h e
the ribbon. While the ohmmeter leads are attached to these pins, apply a single point of
pressure to #ribbon using one of your fingers to the left side of the ribbon (now you

can see why clip leads are handy here). You should see perhaps a slight drop in the

reading on the ohmmeter. Now apply pressure to one point in the middle of theiribbon

again, yu should only see a slight drop on the resistance reading. Now apply pressure to

a single point on the right side of the ribbon. As observed with the other two pressure

points, you will only see a slight drop (if any) on the Ohmmeter reading.

Now conrect the positive and negative leads of the ohmmeter to the top and middle pins
of the SoftPt® (pins 1 and 2 according Ebgure 7-4).
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Ohmmeter

Left Pressure =
Low Resistance

sistance

: ¥

Right Pressure =
High Re:

N— —

g 4

Left Pressure Right Pressure

Figure 7-4: Testing the ATop and Middl eo Pins

Now, while the DMM leads are connected, place a sipgdesure point on the left side

of the ribbon. You should see the DMM reading drop to a very low value. Now place a
single pressure point on the right side of the ribbon. You should see a significantly
higher reading. If you slide your finger fromhigto left (be sure not to crinkle the

ribbon!), you will see the resistance value drop further and further the more you slide to
the left.

I f the ribbon responds as described, youdre
procedure.

Connecting the Riblon

During the prototype phase of the Appendage, the testers came to the conclusion that it is
a very bad idea to actually solder the connections onto the pins of the SoftPot® ribbon.
You may do an admirable job of controlling the heat, but we are ofih@n, at least

for this application, that any heat has the very good chance of distorting the response of
the ribbon to the point of where it becomes unusable in this application. SoftPot®
ribbons are not inexpensive, as compared any other comporibist moject, save

highly recommend the connections to the ribbon not be soldered, but rather

connected with a plug attached to a wire harness.

The leads of the SoftPot® ribbon are SIP (Single Inline Pin), with the same spacing as

the ICs used in this pyect. The recommended connector is therefore a&iket that
the end of the ribbomserted into
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Snip Here

(0.0.000000000000000000 1000
20 Pin SIP P201

Figure 7-4. Creating P201 from a 20 Pin SIP

The plug that will connect to the ribbon carries the reference designator P201. Finding a

3 Pin SIP tpe of connector is likely impossibieusually the SIP connectors are sold in

strips of twenty or so. These strips can then have sections with the needed number of

pins Asni pp eFbore 74shHowsqust suchaeSiR.connector. Notice that the

last three pins ar e Ffugttars tp gnip theplastisbody,portleey pai r o f
can even be snapped off by carefully bending the SIP strip at that point. You wind up

with a tiny, three pin connector which can now officially be called P201.

Figure 7-5. Ribbon with 3 Pin Sip Attached
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Wiring P201 to a TRS Jack

The standard configuration in this document for interfacing a ribbon to the Appendage is
via a three conductor cable, using TRS jacks. This is certainly not the only way of doing
things1 other connectors can be used, but this example will help understand the
connections when using any type of connector.

First of all, one needs to know which lugs of the TRS jack are the Tip lug, the Ring lug

and the Sleeve lug. If you do not know emeback to Chapter 3 for the procedure that

will get you to that point. l'tds vital that
Do not rely on any illustrations from this document to physically identify which lug is

A

which on the TRS connectothat 6 s somet hi ng only you can f i

Second of all, be sure that the TRS connector is isolated from giawonk of the lugs
that you are using for these signals can come into contact with ground. Doing so will not
damage you Appemwdlargd., it jJust wonot

J201

P201

Tip

Figure 7-6;: The J201/P201 Wire Harness

Now that you have P201 in hand, youbre proba
plugd . Y o u righito Tihke eéasidstavay to solder wires to the plug is anchor it with a
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small viseorsomedfhose fAHel ping Handso alligator cli
throogh your electronic geek catal ogs. I f you
quite helpful little hands indeed.

Solder the lugs of J201 to P201 exactly as depict&tgure 7-5, using braided wire.
Make sure the wires you use will be long enough to reach the ribbon from where J201
will be mounted.

When you solder the wires to P201, strip around a half inch to a quarter inch of insulation
away from the end of the wire, and tiretbxposed braid lightly. Hold your tongue just

so as you carefully wind the wire around the leg of P201; be sure no stray bits of wire
come into contact with the other legs of P201.

Before you solder any of the wires on P201, think about using somshnedt tubing

for those connectioristhis will help to keep any of the pins of P201 from coming into
contact with each other. Slide the tubing on the wire, then solder the connection. After
all of the connections are soldered, slide the heat shrinkgwlniwn around the pins of

P201 and use a heat gun or very hot hair drier to shrink the tubing solidly around the pins
of P201.

When the time comes, you can then insert the pins of the Ribbon into PEpP2G1
with one handand the end of the ribhavith the other hand as you do it.

J201

P201

(Sieeve) — T 1 4 o
Tip
= 1]

Figure 7-6: ConnectingJ201/P2010nto the Ribbon

Make sure the ring connection is aligned with the top pin of the ribbon (as viewed from
the top of the ribbon). This is the pin that is designated with a little leiamgthe
ribbon. You will feel the pins of the ribbon physically snap into place in the SIP

A

connector . As tiny as P201 i s, ités an amaz
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8. Building the AppendageBoard

The Appendage PCB

The firstthingyoumap ot i ce about the Appendage
big in a Synth DIY way of thinking anywayit would qualify as being rather normal
sizedif you were building, say, a computeram Apol |l o contr ol
intimidated by the scale d¢iie board you will find that a methodical approach to
putting it together is no more unpleasant than a prostate examination or root canal.

But, seriously folks, if you follow a dividand-conquer approach, building up the
board is really a piece of cakét so happens that this build document does provide a
stepby-step divide ad conquer procedure in Chapteméich, coincidentally, you

are reading nowThe PCB is fully silkscreened with legends depicting which parts
go where In addition to thatthe following procedure will also guide you to where
each part is located on the PCB.

So, rest assured thdtex this chapter is finished, you will have a fully buifh
Appendage PCB to interface to your Appendage panel and Ribbon Controller
Assembly. During the process, you will have configured the PCB to accommodate
the type of power supply you have, the length of the ribbon on your controller, and
the level of the gate and trigger signals generated by the Appendage.

PCB Parts Considerations

The PCBis fairly straightforward as to which parts are installed ontd fite only

parts variation that will apply is if one wishes gate and trigger signals to be 5V or
10V in level, which involves the value of two sets of resistors. The value of these
resistos will vary upon whether the Appendage is powered byX2V/ supply or a
+/-15V supply.

Two other parameters are determined by jumper values:
1. The length of the ribbon will determine the placement of a jumper.

2. Whether the power supply has oméveo ground lines will determine the
placement of an additional jumper.

Other than those considerations, the build is pretty much a matter of putting the right
val ue parts in the right hol es. And sol deri

it!
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Preparation

You should have all of your parts together before beginning this procedure. Nothing says
AMake a mistakeo better than takintrmnmediog back a
be sequent i avVentlred n® a Seetioviythe précedere that requires parts

you dondét hédvegoawandhamdt purchase a parts kit
the parts list in the Appendix of this document.

Organke your part$ the steps of this procedure are based on parts. It begins with
header conectors, then moves on to IC socketsd so on and so forth. So, having your
parts staged for battle canét hurt.

Headers
The best place to begin is by solderinglteadeiconnectors to the boardsnless you
dondt plan on building cables andopoimstead wi

Ift hat 6 s tyhoeu cdacsred ta npdl a n , bhwiouslysyeud b hwatttoonnect or
install the connectors. liat case, the pads reserved for the connectors will in fact be the

pads you will solder the wires t@n the silkscreening of the PCBhé¢header

connectors are, of course, thepartswithe AJ 0 reference designator
ATBO) .

Putting in he connectors first will ensure they fit and are seated flatly. There are a lot of
components on this board, and if you should install other parts first, they may come close
erough to where the connectors oéeinstalledthatthey may prevent the coaators

from seating flatly on the board.

Make sure, when you solder in the connectors, they do indeed sit flatly on theamokrd,
are not jutting at somangleother than perfectly perpendicular to the boakdhandy, if
somewhat potentially painful ntetad of doing this, is to put a dab of solder on theofi
your iron, place the headmito position, and, while holding,ianchor one pin down with
thedab of solder.You should be careful if you choose to use this method howeafan

exposedfingeor patch of skin is actwually touching
feel it as a sort ohitense, hot burning sensation specifithiat patch of skin. It is not
pl easant, so try to avoid that frfogarshappenin

to play the Appendage later.

Anyway, dter the connector is held in place by this modest bit of sgilderu 6 ve | ust
dabbed on, solder the other pins in, after winngtke sure this original pin has enough

solder as well.

We 61 | b e gMolex®wstyle chnnectbreJ1 and J6 through J9. When installing
these connectors, be careful to observe the orientation of the header.

78



Molex(R) Type
Connector

Key

Doepfer(TM) Type
Connector

Auxiliary Connector
(Shrouded Ribbon)

Figure 8-2: Un-shrouded Header, Ribbon and SmalMolex® Type Connectors

Types of Header Connectors
As mentioned few times in this procedure, the Appendage PCB was designed to
accommodate a wide range of power options in addition to providing connector headers

for panel connectionsFigure 8-2 illustrates three of the types of connectors that can be

installed onhe PCB.

Un-shrouded header: There is only one dual row tshrouded header, which is J4.
This connector is provided to interface with
positive voltage, negative voltage, internal CV and internal gate, pursuant to the
DoepferE standar d.

Shrouded Ribbon Cable Header: There is only one Shrouded Ribbon Cable Header,
which isJ5. This connector is provided for the Auxiliarytput of the Appendage PCB,
andcarriesvarioussignals to be used for future functional expansion.

Molex® Type Connecbrs: This is the most ubiquitous type of header connector used
on the Appendage PCB. Some of these connectors provide interface between the panel
components and the PCB, and others provide Power I/O for the power supply and/or
front panel. Ondolex® connector, J4, is provided for interface to the

Synthesi zer

S .

CoOomE system.

There are actually two different sizes of Melex® type connector most of them are

the fismall er 0 FigweB®. asThegpd caermdne mnt or

and ae of a smaller diametdhan the larger size

There is one connector header, J3, which uses a larger tiypee{® Connector. This

connector i

S

a four

pin header and

powerinterface using a standardeBeE / PAi AE/ MOTME type

has
of
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Molex(R) Type
Power Connector
Blacet(TM)/MOTM(TM)

Type

Figure 8-3: Larger Molex® Type Connector, J3
Figure 8-3 provides a view of the difference between this laMelex® type connector.

Terminal Block Connector: There are pads provided for a terminal blocknamrtor,

TB1. A terminal block connector allows one to insert stripped wires and use the included
screws to clamp down on the connection. TB1 can be used for power/ground input to the
board, or supply power/ground to the panel.

NN AN/

Top View

Terminal Block

Side view U U U

Figure 8-3A: Depiction of a Terminal Block Connector, Tyco® Part No. 796943
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Installing the Small Molex® type connectors
We 61 | begin with | mxdnaettdrd. dlgl4,taidd6 traughlJ10allr Mo | e
are this type of header connector.

Key —»

Key

O0I0I010

Silk Screen Legend Header

Figure 8-4: Orientation of Molex® Header Connectors

Refer toFigure 8-5: There is a pin 1 to eadleaderand that is indicated by a square pad
on the PCB The silkscreen also displays which sidelthe a dkey sbosild be aligned
to.

J1 J/ J4 J8

J6
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J10
Figure 8-5: PCB Locations of Small Molex® Header Connectors
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