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Theremino HAL

il N
&% Theremino HAL - V4.1 =NACIN X

File Teools  Language Help  About

Edit configurations @ Recognize s Validate Beep on errors ‘@ Lock . ‘ Calibrate 30 |

Type  ID Subtype Dir.  Slot  Value MNotes Master properties

Master 1 Theremin Mame | Theremin

Slave 1 MasterPins
BFin 1 Tnused Rep freq. (fps) 822
Pin 2 Cap 1% get z 0.0 Error rate (%&) 0.00
Bin 3 Cap 18 get 3 a.a Comm EpEEd a
Pin 4 Cap 16 get 4 a.a
Pin 5 Cap 16 get 5 o.o Fast data exchange [~
Fin & Cap 18 get =1 0.0 ; :

Slave 2 CapSensor S TToETEALE

| Din |1 [Cap sensor _Jgec | 0 | 0.0l [EEELRERICLIST

i

Master I ThereminZ

Slave 1 MesterPins Slot B
Pin 1 Servo_lé set 1 Sleep Max value 1000
Pin 2 Tnused .
Bin 3 Cap 1% get &9 0.0 Min value g
Pin 4 Cap 16 get 57 0.0 | Response speed 10
Pin § Cap 18 get 55 a.a
Pin & Ade 16 get &6 888.5 Cap sensor properties

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

B N=— DD AF—¥ Theremino HAL

ThereminoHAL (/\-FITVHER(LE) (& /\—FIIINAE—Iv T, CDEIE A (FADINSET TIT—3 /DDA T &3
ZET! HAL [3AH(C, LLTRNCET 5. ZORNT_EOEMXCEAD ST, SE @ b7 IV IV AL Tt F

,—=

1T

ThereminoHAL (&, /\=RJI7¢DBEDHCHITHY, ZNIL. FFERONAT-L@ET S A 52 W\ ORI
& USB 75D, InputOutput DINTORE—FATABEEEIEL. [ AT OE/1-VE5EHT 55555 T
A%%

HAL (SHSIC, \—RII7E@E952¢03.  (Arduino DEEIL) (FEELLVEAS, TH—-48 Y, BEITE5mnADIS3
INOUT DFEEECH(Z, B4IC (Arduino DEEIL) &, ZLDRSEE H 1R 3 A J7—LJ1713.  (Arduino DEME]
L) scikd2wmENHYET,

HEILAIN-FIITEII-VEERSBIRAIE. 20, HAL [FARIRCTHY, 77717 TRIINIEYF A, $5T32N R
IIBRITHIRBIEN CERI I, 2N THOFH LU TLIEL,

HT=E, N-FOTT7EERULES “RUT. HAL (3. VAT LOFBERTE HAL 21K, ADYNENL TEWSEETB2EN'T
=BT,
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Theremino YATLAOYNIE 0 H% 999 £THHESTHIAISIL. MemoryMappedFile DINTOERHNI., [Thereminol |
EFINTLVS

EAOYMNE Theremino VAT LDEENEI1-)USO GrrE=rnledal JO-M OEh -2 TN ET,

'~ Theremino HAL Memory Mapped File
Type ID Subtype Dir.  Slot Theremino1 o
Master 1 NoName A S
Slave 1 Serwvo SLOT 0 Lknit

Pin 1 Pwm 16 set 1 @ ——— |
Pin 2 DPum 16 set 2 :_'_::—-C.‘:: SLOT 1 2
Pin 3 Cap 1& get al SLOT 2
Fin 4 Cazp 16 ger 2 ——>
Pin 5  Unused 10 SLOT 3
Din & Dwm & set 126
Bin 7 Tnused 114
Pin B8 2de 18 get 102
Pin & Tnused 10
Pin 10 Pum 1% set 10
Slave 2 CapSensor
| Pin |1 [Cap sensor  [get | 10 |
SLOT
998
(—I SLOT
HARDWARE 999

COEECTE, ME—DHAL (3. AOYNTEWTL\EH, =BV ATADIATOIN-RY ML BHAMDANMERLTLSSE
TE. ADV MW NI CESAEE CEEM A,

T3, HAIDADY MR — DO ESHET 2SN RUFT,
4 STl 2 DDFBBHEREDTHIC, FRo TRILAOY MfEFAL TR\ e afERsL Tl
4 2 DELEOTIVIN-RY N, ELADY MDES A LR T T,

2D TIVT-3aREUS, RLADY SO EN CEET, 20k RILAOVNC, T-MEE CEV A EES 25e
(3. Bl FBNETHS; ZHRFEURVEHEN TGN, FERIEFRICEL A

RICAOYNAZEDT-I AN -LEBHEL T SRNTDT-INEESN, BEESAD AT, HETIER CT—5EY-IUW
Had LONDI-IHWETT,

A0y NEDEEEE SREEARR A TS I3, [RIRRC, M1 TB07 )V U ALGEELHIC, B4 3 C + +, CSharp O, VBNET
F7=(X vB6 M&S %[ Theremino_Script | £=3Z DD F0I 53V I EEZEFEBLTVET, MaxMsP. il
T. PUREDATA, LabVIEW & EyesWeb D&IEAREATE S BE(FHTAIEETEET, MaxMSP DFzHDT574 0 05|
M\ CCCEERNMTONET, www.theremino.com /57V/0-1/84F]

BEOFEAOLTL, ZOR-VAFTYILU TS, www.theremino.com /35AH1/@(S
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http://www.theremino.com/downloads/foundations
http://www.theremino.com/technical/communications

HAL &

r© |
&% Theremino HAL - V4.1 o | B |t
File  Tools Language Help  About
Edit configurations @ Recognize s+ | Validate Beep on errors 5@ Lock g | Calibrate 30 |
Type 1D Subtype Dir. ' Slot  Value Motes Master properties
Mzster 1 Theremin Mame | Theremin
Slave 1 MazsterPins
Pin 1 Tnused Al 822
Din 2 Cap_16 get z 0.0 Error rate (%) 0.00
Bin 3 Cap l& get 3 0.0 Comm. speed _
Bin 4 Cap 1% get 4 a.ao
Pin 5 Cap 16 get = 0.0 Fast data exchange [
Bin & Cap 1& get & a.a _ R
Slave 2 Capﬂensur e
| Pin (1 [Cap sensor  Jget [ 0 | 0.0l [EENTRWECRIGCRIET:
Master 2 ThereminZ
Slave 1 MasterPins Slot o
Fin 1 Servo_le set 1 Sleep Max value 1000
Bin 2 Tnused i
Bin 3 Cap 1§ get B3 0.0 Min value g
Pin 4 Cap 16 get 57 a.a ["Responsespesed | 10
Bin 5 Cap 16 get 55 a.o
Fin & Bdc 18 get (1 B68.5 Cap sensor properties

Max dist { mm ] 500
Min dist { mm ) 30
Area (cmg) 500

N5-2%—Lld, B—OIU—RI M ZOERERAT 20IA83 5

@ERITINEZIED) FRHIDNATS, RSN TV,
[NA5--E | SR ARAEAL—T
6 2DEV|1E ZOSEDRDEDIATMERINTVEL fIDANNNVS Cap_16 ELTHE
ATy F e 159147,
EH—OEY [cap T/Y—JEUGHE & "SR

(CapTouch_2 E\V)) (& 58 2 DNAZ-DARESNTVET,
[NAG--E| EFHINAARAEAL~T
NTAN56 DDIEV] Cap_16 ELTGEE
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Master properties

Rep freq. (fps) 295 Mew name for the selected master
Error rate (%) 0.00
Comm. speed q
Fast data exchange [heremin |
Master properties
Mame | Theremin
BRUNAIDZRNE, Z 20 ECEES BN CEET, Rep freq Theremin
Error raf Theremin2
ORI _ Robotdrm?2
L 4 F%H'ijgﬁﬁbf\ %ﬂﬁﬁ&?éo Comm. LabTest?
Fast dat{ Testl
. - . 0 _ - . Test3
¥ ZEGEIVVISEBE, BIDRESERL. R TPy TAZ1-h%, Pin prog , 4
Pin type| Theremin_33
ot 0 )\ RITTEY USRI, BESLR, PRI E |Theremin23

s,

FILV WIS S, BERICINO NAME | EMHINTVER AL FATBIS. SLETHMBDINTEXR IS, Fo
TS FDERTEEES B e,

ZREITVIVENS, FDHE CSFRHIIST) [T/ RsnE A,
T—HIN=AAD2 DDV AT WTRICERIOFEL (LAl BN AERSNE T,

USBI-MNEZELTASATE, YAMEEDELD, BNAIDBRRDIEFIEENEEA,  (RUERIDANTNAT-Aatm
WBHEERRE) | BNAT-(RIBEREEA BN EECHD

HALIZEICHRIARUVEE Sl BOREERELAIES Zh\ I/ Mt 20 NAG-DERINBINIEI-FIC, £
THSRIDHALDT TVT =3NS TEESNISSEREN VT - FIZOMOEEN DEHEHEE GIDIAIAIILT,
Bl DI OAFEERLT R R ORIDEIEADEIL KON TLINELNEZE A,

ST B RRUIHEIE —EIS FRCIEN T ¥ a3V %St 2 ENSUEIH, HFEREB WIS
T 1 HALYUT=23uhs, BIDRRE TP Vel T, CEIC&dE, COT7VERIIL3Z20—EB1EI-33 LN &%
IHRIDIAIS 5%,

BRI CHAHAITE. YAT-DERRESEL, 07 VEZSES h ZRIIdTT /\-RII7TENMMTUVEEA, Zh
SIHERNI B, HRDEDE—EIBET, 23 VAT DERGEEES BN TE5,
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Master properties

Mame | Theremin

Rep freq. (fps) 495 - ELIN-NDEL
Error rate (%) 0.00 - IUTIEER FOTS—DELS GESEED)
Comm. speed Q - A~ HFONDS) TIBERE

Fast data exchangs - BEOBED T3 ] (F1) DR

BHIIOAE—) OL—L) OEL [fpsD(3. FEE., 480H5500F CeXET DENHY., YEEHIAL— A>TV
BENEED) M N (RSEENMEL WBR 2L, COENSEL T3,

D& BHEE DREFT2EDELDFFEDTHIIIE DEKEEA00HFA50(CHNT, TEBTRL \Dfps THERFS 206K
Ly

[FPS |&I&0YICIS:

- CITIIIDRSEELD [CommDiEE%( 180T

- G4/ NDBRABGERISS ZE T3, WEE L) s~y &5

- PIEKFEREIL, EERE % B0 IUA

- T EHFES S, INTIUTEFTSN T VRN DLLEDN AT, BB 455

- "HER IRTORIETRE L U TERS DL T [HSNS/ \ MRS S 8L My fRAE CAS IR A LIEVI AT
DEVEERTES BT HRSNGI M M RBEL

Mast rti
VA, B IGRERRLTVENES TS Ok EhEssy
5= (PS) AW ORBYARER VERMCHICUSBIEIS, LHINTLE, Name  Thereminl

_ e - i Rep freq. (fps) 497
BLATIVEIETR, SERBIEBN o UEI T 1 "CommDAE = gy rate () | 0100
R I g5 T LTV &,

Fast data exchange
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Type 1D Subtype Dir. | Slot = V&
Master 1 Theremin N
Slave 1 MzsterPins 'H ﬁﬁi\ ZC(C@'J:\L\%EU—CH_‘GH—CL\%)\ c\ZL\’j\ ﬁ*ﬁ%‘]f){ﬁb\ % E\JZI“J
Pin 1  Unused TF. A3, &R, 105128095,
Bin 2 Cap 18 get z
Pin 3 Cep l& get 3 N N .
Pin 4 Cap 1% get 4 ¥y INTE L ZLDEHD5E Ot LV,
Bin 5 Cap 18 get 5
Bin & Cap 1& et =
Slave 2 CapSensor ﬁ
[ Pin [1 [Cap sensor | | o [ |
Mester 2 Thereminl
Slave 1 MzsterPins -H

NAFEI1-IV ViRt (RIEAL-TJEMHINET) EREIL. AL- TR (L&,

1csp Servo—VU
v/}
ov O 1f

Data—|
+5U — Oo—

eND—| ,—

[cAPE/Y—] [AL-TIDEII-IVEANL, N'eTeds E— DS EY &R TG ) BEC BU-NUET, K&
JITINDEIEE RIS

-GND
__ =—Sensor

theremino

| CapSensorHQ
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Pin properties

: EVOLS BRI BN TES Pin type Unused

¥ (FHHINWUFEA Unused

¥ TR Dig_out

¥ PWMHA Pvim_8

& H-Rh R

* FHIAS s

¥ RTESAXBENSIATIHADCAS) e

> BRIGRTIAN e

» BEASYATI VAN s

¥ FEPRECREER h9 AT Adc 16

+ %UE f‘ﬁ‘/]i'“l—ﬂ'oﬂ\jj Ca p_ﬁ

¥ CapSensortJ1-JLAD Cap_16
Res_8
Res_16
Counter
Counter_pu
Fast_counter
Fast_counter_pu
Period
Period_pu
Usound_sensor

ANIED -

@ EOUGERD0[Y—NITADC, CAPERESEL GRET B UIFTEREA

@ TEOCS[Y— Ll BT /5- EUGRE, ME—DED TS

@ DERY—RIOEN(L FRERTEME—DEY T [HAR £ [Usound /|

@+ E—DlcapSensor |EE MDA I et | L UTERRET BN T

: ADCHIUZIPELTUERT B-HDREDEY
¥ ADCBIUCAPEL UERTBHDREDE/L, U T3,4,5,6

+ Er&8ld V-IERCERE ADCHIUFrYTREEDERR Rp\%
+ & V-IERBEMEULE ADCHEI Y ITRREEDER) 2RHp %

IRTOEVIL, [HKER L GREIBIEN TEXS, N B I BILERIRE IS HISHESNS/ MR U7 LBssTusB
BT DA LET

8BLV16 LY NBRE DA DIBECHIFIRTRYE, A0 #RaE (16EWh) FHEVEHEE BEYD H B BERE
MISFSNBERIKY ARSI Y MEISBTEN TEFT,

TWIPYHATEDFAT, 23 _PUITH T3 FEEISMAHETEBING BB AT, NIV BSUOA-TVILI5
T\ Rekiefind L TR,
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Pin properties

Fin type | Dig_out

Slot 1
Max wvalue 1000
Min walue ]
[Responsespeed | 100

"0V R T-ANEZAAPTRAEW IBFIETT , AO0YMI0HNB999 FTEHESHFIHN. 2THEIIZFL T, IATD
Theremino VAT LT UT—3  CahEE S B EN T, 1000 CTH5,

SR 1 ZKOTIVT-aVBESOEN L, RICADY SOl EATTE
EICAOYMDESAIA $HIDEZZRE S BT EI TN,
ZIIBILT, fAIEIEEES AW FERIIBITIBHYIEE A

[Nl BEE(L10001ZEE. ESITHRAT, EVNNSAITNEASHERRL TV,
[BIME| BEEPOISEEESN. 208/ OEVHE-ATNESE EERLET,

0~1000ANDIET, MaxEMin&TFES B E T AFBDAT-I LU I3V ESERS 220N T, 2D0fE &K
BRVEASVEIME) &35 BI5A13 AT-IUDRERL. NI F AT DEEEHCUI=Y., W/ ERT 37/ 505~
HEERIT DB CH%,

[IEEHE | AR FEREL DEDRROZFDIHDIAANIR - BRI WVAIFE) ZFEES 3, E100&, T1IV5I35E
W TVNBLITEDREARRENEND, (B1(d FADTNFIVY), (E2OIVIORE) A FEBSRVEE (1
) ZERLI B, BE. FAIZRV IS I EA-DIRRSCAL - MR TV EI 30 DfEE(EARLES.,

[Response speed [IVTVAYE FENBE. IRINIVIIL ZENECHBEZE BOL B ROASNBEHES 255
(2. BVWVRISIEESATHDIFS DS SEET B, ZOFER. ST-35HEWI TEZADT NIRRT 31, DR
WREE 155,

Ak, EVBEIUE - UDRHH LT

EVOFEFRTOVTS ROEE##E) www.theremino.com /$5iH/ EV9170
¥R B4 DEJ1-JUD © www.theremino.com //\-FJI7/TI1A

Tk /3-)l © www.theremino.com /$3ifi/ [EEEE]
J0Jekt T-0ERIKHEIIS : www.theremino.com /JF0J/YAF—TYE-AL—T
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[HAHFOREE - 747/ PwWM /Y=

+ DIG_OUT
D TOTI RT3,

Pin properties

[ M8 & [ BB BROT B [ &o CREDRE SHBRADY MVSRA(E .

Fin type  Dig_out [ 5B & [ B L DFEIIEE LHESNB, BELIHEE. EVIE, AT, AVIC
ct - RYES,

Max value 1000 EVIdERETERV 0 (A7) 3.3V (b)) EBEIBILNTES, HAEMEH
Min value 0 + /-10mADFREENTLVS

[Responsespeed | 100

» Pwm_8¢Pwm_16

Pin properties EozoI1Topwm  (VVATEZSR) ARt 2,

Fin type  Pwm_16 M & TR & TR | (o TV DR 5 BRSE AT S
Slot 1 OIEl, 1B/ VAR S, RO/ NER (Rlf=b) Je[EAis Us) |
Max value 1000 R . N

i sl - JOVADELRE I AT ZSEE LED & Mk TS BMDIC+4534000uS  (250HzM) T

v 9, BE, I TSR0 AoV Ih BN DR E T A E

[Response speed | 100 EIBI-H-DFHI,

PWHM properties EUnOVORSI O ABRILES, (17) ¢3.3volts (1) | HAERL /-
Max time ( uS ) 4000 103UT7IRTIHIRRSN TLE S

Min time { us ) ]

Logarithmic response [ ]

¥ Servo_8&Servo_16

Pin properties EVDZDFA T, TRV AR 5,

Fintyps [Servo 15 (350 MBL|E TROAE T EREE | ko TS ORI IRADY NSO,

Slot i [N (R5) JETRoART (GUT5) | LORSIED) ULAIZES,

e value 00 OLRERBELER, S BRSO, 180AZEERRS Y, RO
Min value 0 FIH-R LSS,

[Responsespeed | 100

: EVE IANTOESOY—NSEL0E3. 31N 3~6VMISHEESN, A TUTH-
Servo propertics IND-HERENS B0+ B ERDEEE LTI,

Max time { us ) 2500
Min time { us ) 500
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¥ Dig_in&Dig_in_pu
Pin properties

Fin type Dig_in

Slot 1
Max value 1000
Min value ]

[Response speed | 100

Pin properties

Pin type Adc_16

Slot 1
Max value 1000
Min value 0

[Response speed | 30

Pin properties

Fin type |Cap_16

Slaot 1
Max value 1000
Min value 0

[Response speed | 20

Touch properties

Min wvariation 10

Froportional area ]

Pin properties

Fin type Res_16

Slot 1
Max value 1000
Min wvalue ]
Rezponze speed 30

T4/ ADC /vy T/ FRSTE

EIZDIATOTIIN AT et B,

BIE(E, Y13 NN THAHIY, (ELEE 1RIVN, SLEVE 2volts|GE
S, 208, [BOME) T MEIEoT, A AN, M, [T T
BBL. JBEDADYNESATNTNG, P AR, BRI
PR,

¥ Adc_8¢Adc_16

EVDZDFAAL THOI AT % =SB,

OMNUINDNS3 3MIVND B EE S il & [ Skl L DFEIDEI 2SN 2, B3,
[ERE] TREL T A0YNIESAFNG, VUV AHESIAFHES S/
ARHAERUI, FEEDNEKBYET, 1B30(3, HEL /A ADEDRIF S E TR
W&,

. Cap_8¢&Cap_16

EYDZDFATIE, (Makey Makey E FILEIEF NS HAMIB LN TEET
http://vimeo.com/60307041 # ) T\ BNIZI4HREERD, (GERIENLT &

PIDT—A$etrd B LMK FEERAC, (3 IS, BE. 16T Zhold
SREES BN CE, LOFVFEMESBLI0)

Makey MakeyMON-OFFDFEGEICANZ T, FRUIA—DRREC, [ FRIR I ZFIfEIT 37
WTEBLIC, 1AITHL AT - RIUEFATH RS I 2 N CE, 3%
DIIREET I DEDBE BT,

ZNSOA—DEEEIC DT L, A=16. 17, 18, 19K%U20T

¥ Res_8¢Res_16

EoDDFA AL, POE50A—LE DRI, IEHEE AR EN TEET, | RTY
AR ESTALET T2 DA% S 20 SEFEI B R, BFE(FERL TR\ USBD
SIVNUNCEZ T, LAIL5EBNNE BT EL NAT-DAN ) CHIFE RIEE
15, I CITHARHIS3. 3Volts (GG LU TR HEN S,

B IV NIt EEDjar J71) & R DIF2035EERS, ERRE WERAMSS
nr=
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http://vimeo.com/60307041#

[ A RFOREE - 5

* H5—-ECounter_pu

Pin properties
Fin type Counter
Slot 1

Freq. properties
Convert to frequency |:|

IRTOEVR, B9 Counter_pudSICTOIFLTBIENTEXSH, BAST
FoREL, V1701V MI-SHEBDT1-T1- Y1 7IDERITELUT, HBkHz 2
[, FEFITBRSNTLVS,

HHTDEYVE EEEVEL §BI5AICIE. FastCounter H{ERES 2 BN HYET,

» [FEERE &5 ECounter_pu

Pin properties

Pin type | Counter

Slot 1
Max value 2999499
Min value ]

[Response speed | 100

Freq. properties
Convert to frequency

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

HIF3Counter_pusLTIOYSLEVIZ, HIFDSOREEREA—N U Z T
B2ENTES,

[ &/ INERRES £ TNy T AT 795~ | OFEIDBRSNIEERZSELS. [ )il & [ ERoAiE
[ FEH3EE | CIEEL., RIS, 20y MOXESN - OFETCEERL 0%,

[h5—]& Counter_Pu ", T—HEEDIHD16 Y NAERL TV,
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| AJ1 i FDFEME - Fast_counter

# Fast_counter&Fast_counter_pu

Pin properties
: DEDEVII, Fast_counterEf=l3Fast_counter_pubLTIOIILTBIENTEE
Fin type |Fast_counter C
o ' — ENLDBRARETHEREL, SAGHEOREDHIC GOMHZ T, 71T
SR LITELE 50 % CHRUBNBIES)
Convert to frequency |:|

» [FEEBEAT> %I TFast_counter&Fast_counter_pu.

Pin properties

Fin type Fast_counter

Slot 1 Fast_counter&/tdFast_counter_pu ELTIDISLOEINE, TV THOREREL

Max wvalue 0090099 X-HH%KUTT%&

Min valus . [ NEBRAR £ [0 AT 7 05— | ORSORRS - EERAODIBAY, 53 Ml &
(Responsespeed) | 100 [ [ R | CRSEL. &R0, A0y MGROREICEEB

Freq. properties
Convert to frequency

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

"Fast_counter & [Fast_counter_pu " EIE T-HEEDIZIC168Yy NE(FFES 2,

System theremino - Theremino HAL - June 6, 2016 - Page 13



[ A RFOREE - AR

+ Bl Period_pu

Pin properties
Finkype. [Peariod ZDFMTDEI S, $BRURFADERRERIES 3 K1260HDRAREECOr—7.
kB0,
Slot 1
FRISEEI SN ORT, FBEI30CH5 0 CECDIREETHI o + /-1 % T
H%o

Freq. properties
Conwvert to frequency |:|

+ [BEEUATY 3 a3 e Period_pu

Pin properties

BAEIU3Period_pusLTIOYS LIV IHSDENS, RERESA-NUTZRES 32

Fin type Period

ENTES,
Slot 1
COFHL FEBTRDEEEEC NVYDKN0DDLET) FEBITIEL VEREZ
Mfax value 1000 T
Min value ]
| Response speed 30 [/ INEEBER &[Ny I X T795— | DRDBRSN=FEERZOED, 3% [EDRI\ &

) (BB [ T2 TRl SRAERIICIE, A0y NSESRTCHE,
Freq. properties
Convert to frequency

Max freq ( Hz ) 1000000
Min freg ( Hz ) 0

[HARE &l Period_pu "€, 328 NEHFEREL T-HREDI,
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+ 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_sensor
Slot ]
Max value 1000
Min value -5

[Response speed | 20

Cap sensor properties
Max dist { mm ) 500
Min dist { mm ) 50

Area (cmg ) a0

A

- Usound&CapSensor

ZDESHETIVSRFO5 HE D DB R EREHT L, EDZ071 T 4504885
ENTEB,

EonzoI1 AL, @) ZEIZ33ms T A9—k OE/ VL AEFRAEL, 0~32000N1%
O, /UL AORY DS RIELET

A& PHY MDZESHOEDEREEERL T BEEf HALC& TN A,
[Usound_sensor[ /B, T—HXEDIHIZ16 LY NefERRS B

EVCOBOEE G EENI3F) FTOEMERES S1ICfERIN.
TR, SUBOA—S—C NGB C. ZEN DIEFECH2,

[&/)\Ddist | & EADdist | COFEIDEEREDIEI. [ FiEHaEE | THEL, FR&ICXES
N0k, [ B ME] &I RAfE] eI 5,

[CapSensor_HQIEIIE T—HREDIHD24Ey MAFFL TV\ET,

3R | CapSensorfll B/I\DIST | £ [BRARDIST | [3H<FTHETY, SNUFAIESR
BT \DT, IERELEIS, EECIHY A, BRALDEBROSEEL, $75

SEINSTTEERT, FEREEm LS8BT TEFT,
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I3RS

ST, BTN 2 RN CEBh RT3 BICId. Makey Makey DZOEAA
YTA%R% . http://vimeo.com/60307041 #

Makey Makeyl!

Makey Makey VI, 3B RE L. ZNAME—DIETIL. 194 X 0A-LKH
THEHE, ZNUSEHEREDS S RBNIDESFEN T U, TIAFVIHEDiE G
M TEMELEVENMES B, S5IC. Makey MakeyDiVTYDH6  GLERAIAECIIALY
Tb. BMakey Makey (3TN TE2, 20 DF—H—HT BN TEET FTI-V/TL
YMakey Makey ZEGLEI N, BREEIC. IANTOF—(F6 HTRAEEEEEL VST
T-N3XESNES, www.makeymakey.com / FAQ S, Makey MakeyF—{3HRERREELL T, ME—DAY/ A TN FE
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Theremino YATLAREFI. (FIBNTAOIENTEET, ZTTRINTVNBLSIC, 151, EHBRDEDONAT-EI1-)L (6
F-2) L FEEY-RN 8F-2%) EANGEIEICEY. BREICHGRIBIENTEXY, www.youtube.com/watch?
v=NbC5kIRS 6s CCC : www.youtube.com/watch?v=2RzwUfXhFZY

FIz. Theremino VAT LA—., ZNSISATMY-THINDIIIC, [RIRRCERBEA VRIS BT EHTTE F—ANO-IDEFEC
FOTRESNIZ 3R %, HHELET,

-0 300517

Touch properties

@ ON/OFFF
Min variation 20 10~500[ &\t
el e T [EEFITUTITE ZERO TEATNS AR FEA
Touch properties 2 i
Min variation 20 . 10~100[ &1t

Proportional area 150 (#1000 DEADTHM) 100A¥5200F Tl LR

Touch properties

@ HETH
Min wariation 40 EARESTEER) 25hv%50. [H D21l
Proportional area 20 [EHFITY7]-30 Ga1000DEKESREELED)

Touch properties

» MEREDY (EETVY- ZOTrT, 1Y)

Min variation 40 -1000FXC-1Hl 5 \DEE)| (G MERE)
Proportional area © -30 1~1000[ LHAITUT " (BAfEESRTE)

R | PINCDIM T DESAEDAEEESA, H—O/ Y OECHEIEYAIE IR\, SLOZFR, EHT-JIDINTDRE
DFEIRRRAEEATEIH T ET B, T-IIUBERFEKBITNILST, BAER, HLT(IZNERBIL BTSN, INTDT-ATH,
VINITT TR VRREED, BV HRAE TR EN SIS,
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http://www.youtube.com/watch?v=2RzwUfXhFZY
http://www.youtube.com/watch?v=NbC5kIRS_6s
http://www.youtube.com/watch?v=NbC5kIRS_6s
http://www.makeymakey.com/faq
http://vimeo.com/60307041#
http://vimeo.com/60307041#
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RENCRSEHPR D ESHERK U, BN TEREDATIIIMSZNSEERS) Bk FrUJL-Yavid BERICI<
(ATONEIH, 2N RERIE P A0 TN RSB 193 L [3ARRTRECT,

FZBIE, BoKYERITMOERRFYUTL 3, BEREHDZ<DEESAL THEUAN ENEIFMRELAL &, INTDE
O FDIEREIEEED,
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F-DBIESIV VBN EIDGHERES DI MBI AL [ ENEEULW, D1REUEEAD GERISAITABESN VAN LV E
Bk & WIUNSTFaREL. 2OV DRHIERERT I 57

FENLVISAIL, Enter ¥R T (PORIEESATL QL \ORBEN THCF VAL TKIZALY) 25589 5E

BDECMInVariationZiES DL, TTRIBMFE-NZELET, FIRIE EETVY GHERETTINESUHHERE
9) DN TEcoud, &z, EYFHIEREUDRRRESHESIIC, T/ EREIANBIES, LI IO/,
BRI, FERIEEEN IS,

B O & T MinVariation D 3% E . = /N Variaton (kI T U 7 O E KNP ZTEEINE T,
- B\ ZEN L, BIERIRE R E DR B T PN EERELET,
- FVUTL—amINFEEH o TVET, T I3 IEESITHY, MinVariation{BEZOEDTHD,

- {EFARTREA B ETE I8p F 1A/ 775U T,
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% Theremino HAL - Component details

—
1 A,
il 1 [
| | 1 1]
.' ]
i 1}
i \ L
1 1!
T RSy ¥y
[EEBITY TS T LB B REL . IEDE TR !
FUFBYE A,
CORROBBIATERTE N INAATIE | s (T ] Vet st
[FIRDETH ST IS B LN T3, B — o
IV RO-USIARTF= 0, = 1000DFRTORT, EIJ 5233:0 Stenan ) scrolspees
HEAFLCITONG e _—

TNBOA—(3, EEFRENSELTEY, [/\TyImTY ] (NTUhHERVE SIS, R1-LAYP0ICENng) cUTssEEs e
[

CNSDBIDTTONREGE, "A515" (F1) THB

Pin properties

Pin type Cap_16 [BANE](d, 8FE, 1000 (B2) (EXE

Slet 2 ESFPOCE S SIvE) (R2)

Max value 1000

Min walue 0 [TEEERE (3, @E30 CEVT) ([ERENTET
[Response speed | 30

. (B DEALS " (K RWTFERCRAREEISSIIC, DINZha=har

B (D) 10h%5100, BHIFEESN VKT

Min wvariation 20

Proportional area 150 [LUpRRgE s GUR—FIRIITHI00) 200(SZRKESNTVEY

GE1) "2 DIEBED—DIHE. 2N "Cap_16"ZFRIBDNERTT,
CE2) HHESERERTBIIL. ZNHNYIR (MAX = 0= 1000%)) THEIIESBIENTEET
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& Theremino HAL - V3.0

File Help  About
! Edit configurations @ | Recognize « | I | Beep on errors ‘@ | C_alibrate 20
Type | ID Subtype Dir. | Slot = Value Motes Master properties
Mester 1 Theremin Name Theremin
Slave 1 MesterPins
pin 1 Unused Rep freqg. (fps) 489
| pin |2 Jcap a6 Jgez | 2 | 0.0 |[ECESE 0.00
Pin 3 Cap 1& get 3 o.0
== - S 0.0 Comm. speed 9
32 Theremino HAL - Component details I'LIIE|EI a.0 Fast data exchange
a_a
_ Pin properties
1z.8
_ Pin type |Cap_16
_ Sleep Slot 2
= Max walue 1000
o.0 .
_ . Min value u]
= a.o 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
Raw: 14158 [ Resetzera | 37
Smoot: 55,32
Mean: 54,37 ( Beep on | " " 3 > \ NI A7
Norm: 0.00 change Sl gpes [LEBITU IS EOBCTHIRENSY, INHTAOUT1 |8
Slot: 0.00 YRR s,
. | —a— TFERET B,

SIS HITEU T, ALY INERFE B TSSO 2N BRI RE FEEIC AT SHVES,
BEWBNINL FOFELAEL. () 0~10000fEZNERESTHERES BN TES,

HESFEN SR CHINENHBFE] (200~5000fps) « BLUOF—DEIFEEMEDZHIZ, DI, 1HINT1000%#8X
BENEESAIDIC, — O3 DFEELUATNUTESL

Pin properties ZNBIE, TROVT | DREE T

Fin type Cap_16 . -
E31000 F FHESN BAE] CE1)

Slat 2

BESoJIEESN I FIME] (E1)
Max value 1000

(Responsespeed | 30 (B2 &% (025 SREHIRVESR AT 3 185020=6m) 5012
HRESNNET

i -~ — [LeflEiEzE ] (RUBCRCEZEZ I\ FFF-THE, MV 1£20-2072
in variation ) -a0(-EE=RESNTLES

Proportional area -30

Touch properties

(1) HEHEHIBIL AESHEINSIRA (MAX = 0EMin = 1000) (238G BTEN TEXT
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CapacitiveKeys &Ca pSensorsﬂ)iEL\

CapSensors [3#0X— N UDEEEEE CENMEL. (FFRBITIFUSBOHIAEES BENTELIH, BEDFI. | 12T &K
ecm~EEUX-NING) FEV\EERECORPINEE4CapSensor B/ 1-IVEBESIER 2 I TEF A, —H. BaOT—NE5H
[CZUTT Ly 25— - EBCEd SN EL LS,

A=DT-DEBHIRE

] BETS—ZERL. ZNSSDISSI3 LS BRI INSRNIECHOTESL L, SHEREDF-IHFHRESNTLG
CERERLET . (FIEERNTUVELV, SBISA i, STt [T TV Eif WA HUEY,

SR EE0mREN, TIAFVIHEEOE - MYBINSN, SHAICdo T, CORBARDEIRDLI(Z, F-DRARIShF—CER
SN, SBICEN 3D GBLY LITOsAk vetronite CZHVSICEREL TR, FH3IA—,

EVNDINST BN, TEAHERATNIRST, 250, K EEs 3103 UX-MIAYRTNIRSTEL\, F8(F

PHENSDIERS, BERRERDSER Lo TESNS, AL RV IR OESOBECT A ORRTHNT
SNz SHERDTED SRR A BRI B4 DFFEET, HICRVE TNV

System theremino - Theremino HAL - June 6, 2016 - Page 20



AN
VR BTN WA MUY pa—
R AR ——
P VLAY .
vy Y {{“_"‘W\
A\ et \
\— I

M:2 S:1 Pin:6

Rew: 472348
Norm: 0.72
Slot: 720.78

M:1 5:2 Pin:1
Raw: 436862
mS: 27.3039
MHz: 2.40025
C tot: 13.323
C_in: 00.002
mm: 0976
Norm: 0.14

(" Show raw |
count
Reset zero

( Beep on |
change

Vertical scale zoom

Ji

Scroll speed

J_

TEAN 12,5 1186 MDY DBIER IO TVBEVERL TS

1 DF R dOEGLIE ET )W Id5E, 20
BRSNS, [ERFAC, 103732
DEVDNESERTS B,

1EE &30 ~1000 THAN, FoRmmEz:
KB AL FHETEES DN TED,

[ A-LINTVZ(ERS 235AI3 FREELD
" [FEMEENIT S ATV AR
mg_o

HAICSO UL EDEERERT 2DIERTH
U153, "E" 0B [FRTORawHTV %
fFRALET,

[ZO0-)VEREIZFAHS, J 500 %
L&,

2TFANNYIA, i F OSSR, [N
25-2. AL—7J1. €6 "EEMKI BTN

EVOFEES. ASENTIMA @/0T7IF1T4) ORGSR IO HIET,

VBRI TS, JUBETHY, EEOHEIEE RS 5, —MRIC, [TRIDMER EV517, BlCohs T3y, [ERY)
1. 3EH30~1000DEFHCTHB A0V DfBE, ZOEISUT, FEBICATEDET, FHELINTDEAIWDYIMIITICE
ARG (EFARIEYRADY b ECHIFRIREL] f5 1 EE L CE RSN,

[CESAFNTHE T3 BEF1151000) | EVIERES A0V M GamAHAA

4 NV, B, BT, £ tbDrIaER £ 0fiE,

MSs  SUREIORHE

N1I08 NAJ O]

RAANVY HeR R

C_tot (CapSensorHQTDER) 330UHIMUTMBHENRS
C_IN  FIL-VaTRIANENERE (DHCapSensorHQ)
MM SUX-NLERICHEESZDEES (D#CapSensorHQEBE R/
Ab—k  (DHCAPSLCAP16 TIER) FEEFADFIRIMIVIICESNIHE
Y BHE CORERSM1TCAPSLCAP16 TER)

JIUL 0E1DREDIERRESNTHE

A0k

7k

ME—D "0" A3 "1" DIGOUTOANER) &FBIEN' TEBTIFIULSNIHE

TRNTUINVERD, BE(IpFOFT, BIC PF) THS
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File lanquage  Help ] ] ]
@ Edit configurations %7%; gﬁéﬂl&?ﬁhj\ﬁ—‘i‘%\a@%o%1 —ID[ S HBEM EHir FECEE
"
| Open program foder B TIISLTANE, DIV S e,
Recognize B (RN AT DAL~ ST BRSNS,
v HETL. TR S5, B AT 3l CERaNET,
Language | Help Al
ES English
Bl Itasliano
. Bl JUZLDEEFICITEC (FEALTINTEHETBI-DICERINTT, AE. &
Hl Francais 2
E5 Espanol
B Deutsch
®  lapanese
Help | About
% Program help ORI, R MOPIERERLES,
ToDo list

S -OR-

Edit cenfigurations e@ Recognize = Validate Beep on errors 9@ Lock g _Calibrate

20

HRSEORSE) ORIRCOUNC, [5838 L THREEI L, ZON-VDRICHTALEAL,
[T5-O-TEHTC-TE L, SEETH4RT O3,

"OY7" HAL (&, BRAEDGE CENDARTERFON AT 5 id e 2 =RLEd, ZD&ICLT. Bl4DTAIAID) B
HAL 7SUT—230 ZNZNDYEEDI\-RITPICUVTSNES COBEEI\-V3Y 4.2 TERESNEY) HEFIRIENTEE
ER

[FvUIL—aUd, "D CapSensor AGHRDIDITEK, ZNVEIRY Bl BRGSO FERBRLET, ISRV T AIRRE
NAHSVERS VRV EZAEL U5EIL, 30 BTECBEEFYIIL—avhiThns, Jnid. 18l o] T. BERvUIL-V3v%
FNIBIENTES,
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Draw speed (fps) o]

HALEHERYI A (BEOMDIATOTheremino YATLTIVT—3Y) (& Tt¥A70Y I MNDTextBox JUE. SUIRE CFER
THBDIL A5 (L) (Cdo BN TE

B, ZADF5iECHREERTRECHS

- DI UTHRUFEN VAN NS VL, N R | NRasE 2Lk
- NVAM=IT

- RENEFRENETH&HUC

- ¥ CEE RS BT EFRSNAHERD T AL

- BREOERE - A-ANDAEE

NI L MBS &, [ Todei e rleE 9%
NTA—-)UZ, RECY A ZENRTRE
FEH—Z(EAT 2L, FEESNTEON OB CRTEKTE, HEEERIRE 3%

1) INTOEADINIITERRRC. ZNE0Y-ZT7IIHRIFERIEECS OU-J17EA—TVY)-AldCreative Commons)  ZZH%
A0-RTERS, www.theremino.com /ATV0-R/FRDEE V- A&ma122 1 a0y - EE0 OV
THHMERTZENTEES (ARILIVNIHLESBUKERY) , [A—TV0V-AlL B4 @RIVITTHEFN TR R LT
IRHUTVET,

AT EETD
NBIE, WYIRETHS, TTD Microsoft VIV THAD T, T4 [32noa )y b 203, ALVVE

‘ | PREEBILELE,
<<<FEPODATAH-1E ZNoNELSE FRTDATAT-H, CDIFA FolFEEZEELUR ¢, NIATIEZYAT
FEBAL POERDTUELY) | YIRADERTY T TURYNUT AL TIETN-ISNTVS
200 Ke¥ 500 KeV

AT, ROFECREES BN TEET

- 2SR NS B NUADENT I TI-YIVED )y I3,
- NUADENT T TH-INVED NI X 8

- NTAM-IT

- FIN-FOEEREICEREVEERL T

- ERFIETRAFERLC

NUA% £ B E B N R s E Alsd L&Y,

NTA U, HREC, BESOFREEERIRE 9%

RE—&(EFRY 5L, FEESNISEDNS BEERS S [ HEREE rIR L&,

BRI L/ T/ EREHE RICHRNGY, 2N ARSI, SUBREINELIVAN FHERSA Y DT
VIV,

&

FNIBIDSFEC, TS LD SRIDTFANEEI BZLSTEEIN'?
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http://www.theremino.com/downloads/uncategorized

" \FFIXUN Language_Eng.txt"& ".. \FFIXYN Language_lta.txt" : B52A. BTV aiRE
NMYVRE JT5VARE AN VREDERECld. BICRDZRINGEES 3 [B], T/ &JE-LEd,
" \FFIXUN Language_Deu.txt", "..\FFIXYN Language_Fra.txt", ".. \FFIXYM Language_Esp.txt"

TN, BT ValmeRd B2LETEHTH ?

BEIL BRRBIUNATEAL -T2~ EDBSEH I, BESNSERIDEERTET BT, VAT DERTFEAEFRL T
%. ThereminoHAL [CXUESIRIFINET, IBF HAL (HETARERRL CE. BORERE(FERLT, YAS-LAL-J0E -V
FESR BN TELT,

RIDIVE~5 LT, FIHIRIDTANINAVAR=)VENT HAL VRS- DERTEAEES B K ONDT—ATE, /\-RIT7EL0
BREDRIEEDEIL KONBRIBEMNBYIET, NSDT-ATS, VAT~ LIRS TPy TXZ2-%I V9T 9 2T ENTE,
BENAGT-DIHDEDREBERL BCEEETULES

SV T ENIRBIE ZOLE AEIR] HEDTFANITAH T, T71)L "Theremino_HAL_ConfigDatabase.txt J%
FLVC, FEICE T aimee. eI CRAEREE,

CPUDVESERERS 313 ?

- [RO0-)VEEE | &HIRk

- BACBH, Ty R M d 31 JV—~ MR
- MM N TR IME
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