sthesrealsmodularsin-out.

D000 Theremino

Theremino HAL

System theremino - Theremino HAL - April 25, 2013 - Page 1



Theremino HAL

% Theremino HAL - V3.2

File Language  Help  About
Edit configurations @ | Recognize = | “ | Beep on errors ‘@ | Calibrate = 20 I
Type ID Subtype Dir.  Slot  Value MNotes Master properties
Master 1 Theremin Mame | Theremin
Slave 1 MasterPins Ren £
Fin 1 Tnused ep freq. (fps) 479
Pin 2 Cap_1% get z 0.0 Error rate (%) 0.00
P:?.n 3 Cap 16 get 3 a.a Comm. speed 0
Pin 4 Cap 16 get 4 a.a
Pin 5 Cap 16 S e a0 Fast data exchange
Pin & Cap 16 get & 0.0 pi i
Slave 2 CapSenaor In properies

[

| Din |1 [Cap sensor et [ 0 | __0.0[ __ |NEECTEVEE LRIt

Master 2 Theremini

Slave 1 MasterPins Slot 0
Pin 1 Servo_ 16 set 1 Sleep Max value 1000
bin 2 Tnused
Pin 3 Cap 16 get &3 0.0 Min value 0
Fin 4  Czp_l% get 57 0.0 Response speed 30
Pin &5 Cap 16 get 55 0.0
Pin & Adec 18 get 1 6685 Cap sensor properties

Max dist { mm ] S00
Min dist { mm ) 50
Area (cmqg ) 500

2 100000 Theremino HAL V 3.2

ThereminoHALO DD OO0 0000000000000 0OOO0DOODODODO00DO -DboDoobobooogoo
godoooooogduonD - JooHAL O boooouooboooouuoboooguunboooouoo
goooooobDoooobogobooobooooo

ThereminoHAL D000 0000000000000DOO0DOODODODOOOODOODDOODODOODOODODOOO
O USB D000 O00000DInputOutput DOOOO0000000O000000000 "O0000" 0000000000
goooogoooon

O0D0D0O00O0HALOOOOOOOOArduine DO0OOOOO0000000000000O0O0000000000O
OArduino OO OO 00000000 0IMOut OOOOO000O0OO000000000O0000D0000000000
0o0oooooooobpoooonoboobobooooog Arduine O OO0

gouood-oguoudunogun guouAAL DOOoooouoboonooouooounoogunoguoog
gobooguououobogubooouoboodnoogoboogoo

godoooooogdoooooood DoboHAL D OO noooooooooo HALOooooooooooooooo
ouooguoooon
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Theremino OO0 OOCD OO 000999 DO ODOOODODOOOOOON "Thereminol" [ [ [ [
MemoryMappedFile (1T CTCITTCEI]

000000 Theremino OO ODOO00000O0O00O0000000OODOODOOO "ODOO"ODDOODOODOOOOO

~ Theremino HAL Memory Mapped File
n H n
Type | ID Subtype Dir.  Slot Theremino1
Mzster 1 Holame
Slave 1 Servo SLOT 0
Pin 1 Dum 16 set 1 —
Fin 2z P 1 sst -(...;:__‘___:: SLOT 1
Pin 3 Cap_1& get 1 SLOT 2
Bin 4 C=p 16 get Z —_—
Pin 5 Unused 10 SLOT 3
Pin & Dwm 8 set 126
BPin 7 Tnused 114 H
Pin 8 Rdc 1§ get 102 H :
Pin 9 Unused 10 ] L
Pin 10 Dwm 16 set 10 : :
Slave 2 CapSensocr H
SLOT
I 998
SLOT
HARDWARE 999

godoooonogdHALODDOOoogooooohooggoooboggguooboogonooooooguooog
gouooguoogoobodoooonobognboognbggnooon

goooogubogooboodoooonobognbognboogooog

L 4 gouo200000dooodobodonoonooouoooonbooogbDboogooog

L 4 otooguououobognboouobognoognouon

uod bopobbobibguouuunonopoobobbbobiboyyggnnnnn b
gooooouooodnD opooobooooooooooodooooobogoooooono

Uodooooouoooooonoogguooooouooogguobooinoooguonooouoooggooog
gouooouboodubougnboogoog

oo ooooooooooooooooooooooong C+
+JCSharp [JLIVBNET L1111 VB6 L[ "Theremino_Script" L OO OODOOOOOOD OO0 OODOOHE
o0 MaxMSPL DD Do uouod puredata ll LabVIEW [ EyesWeb [
MaxMSP [T O OO0 0000 oo o000 www.theremino.com /0000 /010

ooooooooooooooo0o0n www.theremino.com /0 0/010
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HAL [ /[

% Theremino HAL - V3.2

File Language Help About
Edit configurations @ | Recognize e+ | | | Beep on errors ‘@ | Calibrate 20
Type 1D Subtype Dir.  Slot Value Motes Master properties
Master 1 Theremin MName | Theremin
Slave 1 MasterPins R £ £
Pin 1 Unused ep freq. (fps) 479
Pin 2 Cap 16 get z 0.0 Error rate (%) 0.00
i 3 L 1& 1= 3 a.a
:!'n =E_ = Comm. speed 9
PFin 4 Cap 1& get 4 0.0
Pin S Cap 16 o = a.a Fast data exchange
Fin & Cap 1& get g 0.0 Pi i
Slave 2 Capﬂensur In properues
| Pin |1 [Cap sensor [gec | 0 [ 0.0 |EEECTEREERRI TR
Master 2 ThereminZ
Slave 1 MasterPins Slot 0
Pin 1 Serwvo 18 et 1 Sleep Max value 1000
Pin 2 Unused )
in 2 Czp 1% get B9 0.0 Min value 0
Pin 4 Cap 16 get 57 0.0 Rezponse =peed 30
Bin &5 Cap 18 get 55 a.a
Pin & Adc_ 146 get a8 888 .5 Cap sensor properties

Max dist { mm ) 500
Min dist { mm 50
Area (cmqg ) 500

Jooggoobugobbggbbugobbgoboogooo

00000000000000000000000000
"000000"00000000000
00000000000000000000 "00" Cap_ 16 DOO0E
OO0 "CapoSensor™
000000 FESS006800 00000 o NN

00000000000 CapTouch 2 000000000000
"000000"00000000000
0000 "00" Cap 16 00000
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Master properties

Edit Master name

| Name | Theremin

Rep freq. (fps) 495 New name for the selected master
Error rate (%) IW
Comm. speed q

Fast data exchange [Theremin |

Master properties
| Mame | Theremin

oooooodoooo20o000o00ooooogoodood Fep freq Theremin
Error ratThereminz

Robotarm?2
< "00"'0000000000000 Comm. 3| abTest?

Fast dat{ Testl
Test3
Abcd

Fin type| Theremin_33
Theremin22

<+ 000000000000000000 Pin prop

oy
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gonooguooooooodn

gouooguoogiobooguboouoboguooguouguoog
000ooooooooooob200000000000000000000000000ooo

gogooussugoinooguoioouoobonoubobogoobopngbopogooboonoboooon
gooooguooodunogonoouoooguooouoooonooodoogiooogroog

HALOODOOOOooooooooooooooobooonooogboboboboboobbobboboobobgo o
goooogupDoodobodooooobboogonooouooodooHALDOODooouoogo - bogoooot
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Master properties

Mame | Theremin

Rep freq. (fps) 495 -g0ooooo

Error rate (%) If'-ﬂ'ﬂI -gJooooooooooooooooooon
Comm. speed 9 -000ooooooo4nooooooooog
Fast data exchange -000000oo "oooo"ogo "0o"ooio

000000nooonD ooopoooooooobooobboooboooDbo0oDoooDoo0DoOg "fps
O"0oooo4gons000 00000000

OooooooogonoonoooooooooonooooorpPSOofooooog4ootoaso00oooogonn
uoooogon
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-0e4000000000000000000000000"0000000"D0O0
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-J00000000000o80nononoinonooononoooononoonoooonoon

Master properties
Uoouudooooouugooooouugooooy gubhouguoooo

OO "Rep OOOOOFPSOOO"D OO OODOOOOOODOOUSBOOOOON Mame Thereminl
SR Rep freq. (fps) 497

Error rate (%) 0.00
oo ounod

00000 "0000000"00000000 Comm. speed -
Fast data exchange

System theremino - Theremino HAL - April 25, 2013 - Page 6



Ut

Type 1D Subtype Dir.  Slot
Master 1 Theremin

Slave 1 MesterPins 'H
BFin 1 Tnused
Pin 2 Cap l& get z
Bin 3 Cap_1l& get 2
BPin 4 Cap 18 get 4
Bin Cap l& get 5

o

Pin

k1 oy

Slave

Cap_1l& et
CepSensor
|__Pin |1 _|Cap sensor | o | |

[y

Mazster Thereminl

Slave

TS -

N Lt

. I~

————

MzsterPins -H

a

oo oo
oooo booooooliumodoooon

U0 guooouuooguouguoooonboonoood

Joouooguo ebbodnboognogobbognooouobodnbogonboon

icsp Servo-\V
/‘
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Pin properties

00000000000000000 Pin type | Unused

<+ 000000ooo Unused

& 00o0oof Dig_out

¥+ PWMLODO Pwm_3

<+ 000000 Purm_16

¢ 000000 SEUIL

$ 000000000000000000ADCON ?”F“

$ 000000000 &LE .

$ 0000000000000 e

¢ 000000000000 Adc_16

<+ 0000000000000 Cap_ 8

& CapSensor[ ][]0 Cap_16
Res_8
Res_16
Counter
Counter_pu
Fast_counter
Fast_counter_pu
Period
Period_pu
Usound_sensor

00000

09000 "L H" 100 ADCHCAPLIRES L O L T

<& (00'"0O0o0"0OoosJUoo "uoooooo"ooooooo

<& (J0"0J0o0"Ooo9UUUoo "oo"Uoo "usound OO O"DOOOOOOOOO

& 0000 "CapSensor"I00000O "OOO"DOO "DOOOOOOO"0OOO000000O00

ADCLILIlzIpO oo oon
<& ADCLICAPLODDODODIOOOODIOOOHNN3,4,5,6000

<+ 00708000000000000ADCOCAPIIII2000000OOOOOOO
< 00102000000 000400ADCHOCAPL O30 000OH

0000oooo "opo"oooooooooooooooooooooooooong 000o0ooonogdo ooogoogg
usBOOOo0oooooooonooon

sUle00I0IDIODOI0ODDOO0O0ODDOO0IDDOOI0NDDO000NDDe0IDO0000DOOO00O800nuonon
gooooguioooioooooooodoooguoogonoogn

000000000000000000000000000000000000000000000000-0000000000
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Pin properties

Pin type Dig_out

Slat 1
Max value 1000
Min value 0

Response speed 100

"Oooo" 00000000b0000o0boDo0b0DoDo0oooonn9Y DO oooobonuog
00000000000000000ThereminoD0O000000000000000000000O0

gobbouoodboooboobbobbogbboopboubooobooobo
gobboubodbobonboobbooboobboobboonboonoo
ugobodboodoboubodbbonbbobboobooobo

"Ooo" oogleoot 000D 00DOD0OOOODODOODOOODO0O000OOO00OO0O
"OoO" 000000000000n000oo0onoogooognoogooooono
otloooIOIDDUIDOIDIOIDODOIDIDOOIDODDODOIDDODODOhoDouboDinoDoooooo

Oo020000000000000000000O00O00000000DO0000000DO000000DOoboo00oon
otooouuooggooggoogg

"OOooOo" 0oooooobdoooooogooogonroooooooogooDoogoleon0noooonoogo
oooooobooobooblbbooobbobbobooobhooobboUbboobbo0IlDbooobogbo
oooogoooodonoooobooonooguoooosonogooog

JUotooouogodoot

Oo0o0o0o00 0o0ooor www.theremino.com /00 /C0000[]

OO0 0oogoodooor www.theremino.com /0 0O/

OO0000 0000000 www.theremino.com /001/00101]
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"Oo"oodoo -o0og/ PwWm /OO0

+ DIG_OUT

Pin properties

Fin type Dig_out

Slot 1
Max walue 1000
Min value 0

Response speed 100

+ Pwm_8[/Pwm_16

Pin properties

Fin type Pwm_16

Slot 1
Max value 1000
Min value 0

Response speed 100

PWHM properties

Max time [ us ) 4000
Min time { us ) 0

Logarithmic response [ ]

Pin properties

Fin type Servo_1l6

Slot 1
Max value 1000
Min value ]

Response speed 100

Servo properties

Max time [ us ) 2300
Min time { us ) 00

gopooduoogdooodoooon
ooooooooooooDooooooogooon "opg"o "oogto "o
ooo"oooooooooooooooooooooooooD “"ooo"a "og
O"oooooooogo

o000 000 - 00000 OCovooonooo33voooonoooaoo+ /
Jodudouguuduoonooooog

gooooooopwMoooooooooooogoon
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0oooo -10000000

¥ Servo_8[/Servo_16
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"Oo"ooooo -o0og/AbpCe /o000 n/O0n

+ Dig_in[Dig_in_pu

Pin properties

Fin type Dig_in

Slot 1
Max value 1000
Min walue 0

Rezponse speed 100

Pin properties

Fin type |Adc_16

Slot 1
Max wvalue 1000
Min value 0
Response speed a0

+ Cap_8[/Cap_16

Pin properties

Pin type |Cap_16

Slat 1
Max value 1000
Min value 1]

Rezponse speed 30

Touch properties

Min wariation 10

Proportional area ]

¥+ Res_8[/Res_16

Pin properties

Fin type Res_16

Slot 1
Max value 1000
Min value ]
Response speed 30

guooouoboouooggooodgn

Jooooooogo=10000000dh=20000SchmittTrigger LT L
Oo0doo"ooo"o "oo0"oonoon/00oo0oooooonoog "o
0o0"0ooooooopooooooooooboooonoooobgnoog
goooouooooioogiobogooog

¥ Adc_8[/Adc_16

gooooiooooioogooog

on0o003.300000000o0 "opo"o "oon"oooooooooog
000 "oooo"oooooooboooooooobobooooooooool
OJooodoboooboooooopnboopboopnboo3onoooooo
gooooguooguoogoon

UoooooodoiMakey Makey D OO D000 ooooooo oo
U111 http://vimeo.com/60307041 | 11110

Makey Makey JON-OFFL DO OO0 "o ogon
0oooooooooooog "oo"ooobobooooboboDooooog
goooogn

ooooggouoboogduooogunoboguobooonoougooo
gooooggouooooioooogunbbodunboounoooggoo
ooooodoo

Coo1en1701801902000 0000 0O

Ooodoooooooooosennnoooooofoooooooooooon
002000000000000000000000000000000000000
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RIRIN
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"Oot"ooooo -o0o0ooo

<+ [/ ]Counter_pu

Pin properties

Pin type |Counter 000000000000000Counter_pul0000000000000000
000000000000000000000000000000000000000
Slot 1 kHz0OO000000000000000000

Freq. properties DO oo oo FastCounter U LT CET ]
Convert to frequency |:| 01

¢ "OOO"OOOOO Counter_pu

Pin properties

Pin type  Counter 00000000Counter pu000000000000000000000000

- - 0000000000000

Max value 999599 "00000"0 "000000000"000000000000000000 "00
Min value 0 true"0 "000"0000 "0000"000000000000000000000
Rezponze speed 100 oao

Freq. properties
Convert to frequency

Max freq ( Hz ) 50000000
Min freg ( Hz ) ]

"00000"0 "Counter_Pu"000 000000000 00016000000000
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"D - Fast_counter

+ Fast_counter(/Fast_counter_pu

Pin properties
) OO0 ooHOooOlFast_counter [ Fast_counter_pu L CICTET
Pin type |Fast_counter 000000000

Slot 1
OUooooooboboooooboooso MHzO O Ooooobooooosobodn

Freq. properties ouoodon
Convert to frequency |:|

+ "[I[J[1"[JFast_counter[Fast_counter_pu

Pin properties

Fin type Fast_counter

Zlot 1 Fast_counter[]J(JFast_counter_pulJ[1[10 00 000000000000
N00000000000000000

Max value 094949494
Min value 0 "OoooOo"D "0o0000000"00000000000ooooonon "oo
Response speed 100 true"0 "000"0000 "0000"000000000000000000000

i ouo
Freq. properties

Convert to frequency

Max freg [ Hz ) 30000000
Min freq ( Hz ) 0

"Fast_counter "[1 "Fast_counter_pu" [1UICCIC OO OO OO OO 260 T
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+ [1[l[JPeriod_pu
Pin properties
Fin type | Period

Slot 1

Freq. properties
Conwvert to frequency |:|

gooooooooooooopooooioooogn booo22e0000odog
gooooouooguooggouoogd

noooooo0ooo00000000+ /-0CO50 000000

+ "HOO"DOO D Period_pu

Pin properties

Fin type Period

Slat 1
Max value 1000
Min value 0]

Response speed 30

Freq. properties
Convert to frequency

Max freq ( Hz ) 1000000
Min freq ( Hz ) ]

OO0000Period_puJ 000000000000 OOOO0ODODOODOODOOO
gooogooog

ooooooubbooooooobboobbgouoboloumm oo
gooogooogn

"ooooo"o "ooooooooo"oooooooonooooooogon "oog
true"0 "OO00O"OO0OO "OOOO"DOO0ODOD0ODOODOO0DO0Oooooog
RN

"00"0 "Period_pu"1 000 32000000 OOOO000000

System theremino - Theremino HAL - April 25, 2013 - Page 14



"OO"HO OO - Usound ] CapSensor

+ Usound_sensor

Pin properties

Fin type Usound_sensor
Slot 1
Max value 1000
Min value ]
Response speed 30

UltraSound properties

Max dist { mm ) 1000
Min dist { mm ) ]

¥ CapSensor_HQ

Pin properties

Fin type Cap_sensar
Slot ]
Max value 1000
Min value -3
Response speed 30

Cap sensor properties

Max dist { mm ) 500
Min dist { mm ) 50
Area (cmg ) a0

odobdogsrRrOSUOOOOOOODODoononognonogoonoon
gooooon

00000000o33n00000g "o0on"0oo000o00o0ooenn3200000
goooooubogooooguoog

0000o0ooooooooooooooooo "HAL' O ODOooooooo

"Usound_sensor" pin[ 11U TN 1260 DI ETET I T

goooofdooogoooodoooonoootooogooooonoodon
goooodooodonoouooooonoogroooooog

"OOobpIsT'O "O0dist0"0000000000oooo "ogn"o "ooo"oo
"0000"00o00no00oo0gonooon

UUOOOOUOL "CapSensor HQ" pin 240000

LIl CapSensor | "[ILIDIST" (] "[ILICILIDIST" L OV VT E Y
godoooooogduobboooguooboooguooboboooogooo
gooooooooodooodooogruooooon
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OooooooooooononooooooriMakey Makey D O

DT _hittp://vimeo.com/60307041 [ Mﬁk&g‘ Makeg |

O00Makey Makey OO0 0000000000000 0000000000
Ooo4anoooooodooooooooonoooooooooooooooon
gouooguooodunoouobooguog

[1[1Makey Makey (1T CT I CT O DO OO OO H6 00 Makey
Makey 2000000000 ODO00OOOO0OOE L Makey Makey!
ooobooboooboobooboboooooooeobooobooboobous
[ www.makeymakey.com / FAQ

L0 OMakey Makey DO O DD OO OO000/00000000000000000000000000000

ThereminoJ OO DO O00O00O0O00O00O00000000OOU00000oOOUoLoUgoooUg
OJO00Oe00oO0OD0O0000oogoooDoOboO0oDgggoooooogo8sooogggoono
www.youtube.com/watch?v=NbC5kIRS 6s (1111111 www.youtube.com/watch?v=2RzwUfXhFZY

000000000000ThereminoD OO 00 0000000000000000000000000000000000
"Oo"oooooooobooooooboooobooog

Jooododo3ntoUa

Touch properties
@ J0/000oo

Min variation 20 100150 "0 0
Froportional area 0 "ODOoooo"oooooool

Touch properties
@ Jdoo

Min variation 20 10000010000 00 "It

Proportional area | 150 1000111200 "1 01000010000 00 0 0010

Touch properties

. o @ 00000
Min variation 40 2500500000000000 "0oo0"
Proportional area -30 "oooooooooogt-300f1oo00 0000 on
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"L Theremino HAL - Component details

M
L A,
1 !
| | 11
\ [ 1
4 o §
{ \ i
| 1R
5 i
"00000"000000000000000000 "0 —t
0"0000000000
M:1 S:1 Pin:6 - - -
00000000000000000000000 Cap_16 vertical scale zoom
"0000"0000000000000000000 " Rew: 11321 —
00 Noons 112 -m’““” e
orm: . e Cro| spee
glnt:g2g?10 o ooogooood
OOO000000= 000000 0= 10000010 — , G —
0000oooo

0000000000000D0D0DoogDo0o0DO "oDoDoLOoO"oLOLOoLOoLoDoLOoDODooooog
gooooguogg

Oo0ooooo"ooooo"tDioooooooooooog

Pin properties

Pin type |Cap_16 N0010000020000000 000"
— 2 00000000000 "000"0020
Max value 1000
Min value 0 "0000"0000030000000000000000000
Response speed a0
. "000000"00000000000000000000000000001000
Touch properties 10000000000000000
Min wariaticn 20
Proportional area | 150 "00000"0002000000000010000000000000000000

[

0010 000 "00000"000000000 "Cap_16"000000000000

0020 DOoooooooooooooogdoo=otndn= 1000000000000 0O0OO
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& Theremino HAL - V3.0

File Help  About
Edit configurations @ | Recognize == | I | BEeep on errors ‘g] | C_alibrate 20
Type ID Subtype Dir. Slot  Value Motes Master properties
Mester 1 Theremin Name Theremin
Slave 1 MesterPins
Pin 1  Unused Rep freq. (fps) 489
[ pinlz lcapis  lgev | 2 | ool | 0.00
Pin 3 Cap 1& get 3 o.0
- ; e — a.a Comm. speed 9
32 Theremino HAL - Component details |L||_,|Z| 0.0 Faszt data Exchange
0.0
— Pin properties
1z.8
_ Pin type |Cap_l6
_—1 e Slot 2
B Max walue 1000
o Min val 0
N - in value
= 0.0 Response speed 30
— = 1000.0
Touch properties
Min variation 40
1 ¥ Proportional area -30
M:1 S:1 Pin:4 --- P
= Show raw wertical scale zoom
Cap_16 count
g dohiEE B 37
Smoot: 55,32
Mean: 54,37 ’m I 4 " " "
e change Seroll spee ooooo"ooooogooogoooooon "o
or: - [ T B S R |
. e 0"0000000000

godooooouooogduoboognoboduoboggnoboggunboooubboognoooguoog
ododnoooonooooooboobiboniboooiboooniooot nuoonopounobooooon

0000doogolooo0dn0dnoinoonodno2000fps 00 0000000000000 O000000O0000O0O0
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13 Theremino HAL - Pin details
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