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2 X=tE ¥8 HOoHE MSELCH

= Oir¥28 &8, 28X SingleTact &2 flot o3 HEES LS| =g = AL
Arduino C|X|2 QIE{m|O|AC| &gt 7HTSt C# 7|8 PC DAQ 2ZEQ|0] M S st o2{7}X|
£ SingleTact S| 0| X| (www.singletact.com)

Ol M2+ API(Application Programing Interface) &2AFE
(@]

£ SO MEHE 2ZEO)SIAL Ci22E Zod - JASHCh

& 1. SingleTact LIA{Q} QIE/Loj~ HE

J2 o QlFmo/A &
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e : QAMZAAm

Arduino, PC O|O|E $=Z&/E7 A|AH

AR 28 o Fo N =ge] =
3. AEXE 2o = = BE = [8H sl=90| rc Cixg = oMo~
2 olo im = o M Qak7re 1™ A
4. AR Yoy & - ax st=9of SEERUS AFSXITE AT X3

-|—

1) AREAZH Yoz METh AZEQY FEO| FII5I0] ALES = AZE NET 2f0[EEE &

i =
O &0l M3l 2 UASLCL NET API GIAIE HESH FHAI

i}
0 )
u

2) SIS 12C HAE 2 1007H2| SingleTact QIEHI|O|A HEE [C} QIEHO|A HE
oo Ho= ALERIS X0 A WH/sEE = JASUCH XMEH LHE2 Wisetouch 112 A

HIALE PPS AAMH|AE Soff =l & 5= UAFLICL
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MINIATURE FORCE SENSORS

2. 2E{E|0o]A C|X}tQl

2.1, ZAM HitH

SingleTact MIM= =4 QIEI{O|A~ EEHO| FFC HHEHt HZELCL AHE0|A 2HES

Aolgel AN WHS 1F 48 2ol

M7\ meljEs B 12 S8 ol

18 3 HANE QIEHo/~ HEof HZ

4=

HO
-n

& 4 QIHEO|A HE i HM

24

Reserved

[2C QIE{I{|O| A(SDA)

= 7|t

M X|(Ground)

& 1. 7% njeto)e
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A

Olo
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1=
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2o

Reserved

1°C QIE{:{| O] A(SCL)

ojgza =3

Vcc

I}2}o| g X
el Mt Vee 3.7 ~ 12V

o AL
l’C 2%

100KHz E+& 400KHz

12C bus 2|

3 ~5V

12C =8 Hel (UM HolE)

10-bit (AKX 28A| FSR =3: 9-bit)

0~2V (AH 28A| FSR Z3: 05 ~ 1.5V)

slg ofgza 23 23

>5KQ

Frame Sync 2{|'#

33V CMOS =3

MM AAEE (2 E= OMEZ £8)

>140Hz (B 440 [HE)
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2.2. Ot =21 QlE{mo|A

Ofg2 £32 0~ 2v He oM ORXH HH 2&8A 28 501N EOX|= Hiet &
0, 0.5 ~ 1.5V =37 HE ALESHA ELICH 0| MAMO| 2 QIX|HL(FSR, Full Scale
Range) O|& 7HX| AlMof MEYEH, MME 2vIHA] £ BEAIGLCH ol M7t 3
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—
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(FSR)2| X[CH 3HH 7HX|2H {83l OFgtL|C.
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& 6. DAQ N R7AIE
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27 22
27 22
27 org= E

Xl (Ground)

2.3. 12C QIE{mjo|A

SingleTact®| 12C QIEHH|O|AE 7-bit FA(address) ZEOA EFZZEELHT(100 Kbits/s)S
K| gL Ct SCLIt SDAZIRI2 HHEA| 3VOiA 5V ALO|Q| H{A Tof S0 E(pull-up)
S{OF HLICE Bus ZEEE T 3 EQ 4 DAIE0| HSiME 1PC AIY S EXRSHUAIL.
CIELO|A BE= Td F 7Hel PC FA0X04 X ZefAIOM XFHE Fa
SHELCL MEQ £3HA| 7|2 Ee2fA| FAe 0x042 HFEO JASLICE oY
e Mote 4Rz T StLtol PC HAO| A A= ASFLCH 2
2e PC QHIO[AE Sl Adts FALUE ~ 127)2 21 1C

sgo=M 29 ¥ + %aucr. N MAQl 2C T4 BZ wEe

FZ: QHLO|A EE= e Fo 0x040 SHIIER, 81T FA+= SingleTact &L=
AFE3t7| HHEfLCE B 012 JHO| SingleTact QIE{H|O|ATF ST 12C HA0| AZAE F2,

Z} SingleTacte HE|.EH A0 F7817|0f M, Z+ SingleTact =E9| M 7ts FAE
7|20 JHEAE QI B e s WSO gLt

ZEQOl= 192 HIO|E XA SF5 7|SELCE - XM &2 38 7

&
i 7 28 =X

SingleTact

2E Mol MXIAE= Z[Z HO|E 1120 X[StH =FA| NVMO| 7|F&LICL Ol oA
o] M8 F7|(Power Circle) O|= 0= QX|ELICHAEAS ZCH HE SX)).

A Zit= HOIE 1280fM HIOIE 1330 {IX[ELICE ESHA|, A= >140HzZ H(O]
E L (Ol AHTAIEA A 2780 2t CHE).

oz

Z: Ol (Reserved)E|X| %2 K2 7|E(Write)E T At
S AFRAP7F ME o=z HohsfopstL ),
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28 7 fXLE ofo/of=

0
ZHEE (Control)
g el 27 MF
Si%t (Status)
111
128
MAMG|OlH =& 27l Mg
191
# 2 B2 EH A
HFO|E 43
0 2C & (4 ~ 127)
1 FHEE Al2lg Bz MSB
2 FMEE Al2lE H= LSB
3 o|0| & (Reserved)
4 o|O] ZEHE (Reserved)
5 HE 2 =X (Accumulator) 7|22t 0x04
6 MM 82 =X (Reference Gain) 7|27 0x01
7 o|0] EHE (Reserved)
8 MM g2 ZH(Discharge Time) 7|27t 0x03 ™
9 ™2 ZH(Output Current) 7|27t 0x00 ™
10 Output digital scaling MSB
11 Output digital scaling LSB
12 A HE M+ 172 1F
13 O|0| EHE (Reserved)
14 Delimiter : OxFF
15 M A A2HE . 0 22 HYE
16 ~ 39 o|0] & (Reserved)
40 Delimiter : OxFF
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MINIATURE FORCE SENSORS

41 Sensor baseline MSB
42 Sensor baseline LSB
43 ~ 90 o|0| & (Reserved)
91 Delimiter : OxFF
92 ~ 127 ojo|] &&E (Reserved)
128 Frame index MSB (&1 TH=0| 2 FI7H)
129 Frame index LSB (Al EH=0| [E TI7I=)
130 Sensor Timestamp MSB (572 0.1ms) ™
131 Sensor Timestamp MSB (572 0.1ms) ™
132 MAM =3 MSB
133 MM =2 LSB
134 ~ 191 ojo| & (Reserved)
1 Al EROrifost7] B0 fersel +X|2 58
2.4. 12C 28 4
I2C SingleTact2 37tX[Q| 12C 2&(E5F, 28, 7|§)2 A[JLICH
24.1.  12C 7|8 =Y
12C HA H&: =go|E0| OtAH 7|&E
diet BHOZE YXIAH S50 st 7|58 AT = Ao, ZE J|E2 UE
EA| O22[E £t AOO|ETLICE o F2 ot ™Y F7|(Power Circle) St
STNE=
HIO|E 3 RE HIO|E N-1(N2 THZl ZONHX|e] F#7+2 A (Consecutive) XA
Hol 71§ & Olo|HE Z&gtL|Ct
HOIH= XM& 128 HIOIE 7HX| 7|& E =+ Ao, 8 HYE HOoL= 7|52

HISHA FLIC.

2HE A

ClEmo|~0l B2, B FdE YX2HO FIt 80| 2HEE

2o ASHCH
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MINIATURE FORCE SENSORS

H 3 ZIZE& [o/E BZ ZEH Write Operation Packet Format)

HO|E MA
0 0x02
1 HXIAH 549 7|8 =AM
2 7| & (Write)Of] AFEZ|= HIO|E ZH== (1 ~ 28)
3 ~ (N-1) 7| & (Write) HIO|H (1 ~ 28 HIO|E
N ([t 31) OxFF : T{Zl C|2|0|E{(Delimiter)?] && X|H
242. 12 ©=E oA
12C HA & HE: SlavedA| Master 7| E2 Mgt
oy WE2 Ch3ot €2 TH=0| Cist I XEIXIAH 28 2TAhet Ihs 20|
£ dygtct,
H 4 BE 2% LIO/EH HZ g4
HO|E M A
0 0x01
1 HXAEH SE2AM0 TE 2T Al
2 Eh=(Read)0l AFEE|= HIOIE Zis (1 ~ 32)
3 OxFF : I{Zl C|2|0/E(Delimiter)?] T2 X|H
24.3. |2C T=E =Y
12C A ™& B E:SlavedAM Master 7|22 H3t
£20|2 ME0|A 12C OtAH EEE AMESI0 HXAH HME % MM HOHE 2
M EHEg = ASLCt
o HSA F 7HQ MM =8 HIOIE Y X|AHE 2™ 0 ~ 2V OfEZE21 =HY
20 siEst= 000 ~ Ox3FF2| 10 HIE =3 #Q|7} dtshE L|Ct
Mol CIX|LEHHRI(FSR, Full Scale Range)dfl CHSH 7|2 =YL= x01000(A
Ox2FFC| 9 H|EO|H, O|= OIZ 21 =29 05V ~ 1.5V0 siFetL|Ct. 2t 2 "
2l 10 HIE £80o| 42, MM} Z=o| gak2 22 I, Z9| 42 =8 = U=
£ g ch
MM YA (Baseline)2| SHIE HEZ QshA, M0 RO SF7| Mo, AL
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=
=

o
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ozt
-
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II

5 £80/8 LJojH I EZNOJA 12C OFAEH B

sto| AN
0~317 | KAE HoOIE BE ZAON - BE 2HOIM + 317
AW HE QF HYEoR mEd 4+ s HOE =5 =¥ Tts

SingleTact2| CIEHO|A HE= 16HEQl S22 JYHETLA WME FYLULE S
o Z2 42 8o FEE %= 10HE CRE(F2 2v OdR2) 22 As Het

SingleTact =& =

CIXe =

O_>.'_

2=X|(Digital scaling value)& Z|X|AE /%] 10
=0[7] |H(ZIE MMl fr s HRNAM) OXE =8 =XE
0. k=3 3
=

%
001 T2 =HE £ JELICEL 1002 B =F (100 x 0.01)

2110 MZEE 16H|IE ZHAL

CIXE gHeko|coo)of chet WR ZHEFa2 Y MM HY(ES, +5 o
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2} 140 ~ 4000 HzO| A Zhs8tL|Ct,

=

CDC7t 2 5de t2g O,

« =9 YXAHZI HOHOIE ELCH

o I QAEATE 1M ZItSL L

¢+ JYE[E 3}0| HA(Active High Pulse)?t Z2f| ¥ &7|2 == TO|A M LT

+ SingleTact QI O|A EE0 28 EFY AEHI(Time-Stamp)?t A & L|CH 2L}
A2 AE QAB|NO|E7F glonZ [HEFMQl FHX|ZTF ALEslofgh).

FO| MzZ0o| HilE Mottt =0tX|=H|, OlEs

CHE HEe 2, 2CE &8 AME 453 E2Z(Polling)d = UASLICH HM=Z2 =
I AE Zp = ottt S7H7] MEo, S5 +5 & HolH = s FEst

26. H=2 =R/

QHES MA K|

o L=

T2 R dHYHAZ FEEO HSED ASLIC

D1t|
r

SingleTact QIEHIO|A EEE 8L SingleTact MAE Zatot ZHEts HAE CIXtQIo] A
ot PO AHBY = UEF HAHEZUSLICE FSROI 3 MZEE 2f MM ES0], 45N
HMEo2 Z(Of &3 45N0f S0 A Ehet HZE QAHIOo|A BEE=, 12C HAE &9
T El = QI4(Scaling Facton)2 5111t 22 12C A 2ot 1.5ve| 7t o2 &2

WAool MAZH RS Bl UM H4THe M52 & 4

-

30
|.|-|
J
o
r d
=]

metd, 2o Sy E 28 J==g fof Ml 7= o8 "HAE AHo| ghEst IH
Ol HES A M3dtd ASLICE 0 ~ 10N =0 THoi 10 g
=1 Ke)
o T

0~ 5119 MY |2C

==
—_

flet 0.5V ~ 15vel otz M E YL

= Ofmg &of 238 12C AHHO[A WEM 0], o2 dA AHEoA HES EHY
=

o Z
2C HA0| HEStE D22 OF MM &RHS Fog & AU
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=M si&2

3.1. PCOIA| Arduino UNO QlAl 22X

2 2Ql8A, Arduino UNOQ| EZ}O|Hf HX|Z2 M Z

—

s oFet L Ct

*

MM =M : http://www.arduino.cc/guite/homepages

3.2. A%

:|ru

| M| X| (Failed to set)

33. OIE21 &3 F - =840| ovol 17

+ AOl=a AHolz2o ZMH JE

o
. HYU 2H7 YR O

34. o221 £ 27 - 0| o.5vo 17

Mol QIEHO|A BETL M2 MR HAE A, OfgEI ZES 049 ~ 05V, LA
£2 T WO 2 E)E0 e LI

o MA9 QIEEOIA HE 97 W2 old) FHAL. 1T 3 HE
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4. A1 O A

4.1. PC 2} Arduino ¢ &

Arduino UNO EEZ A3 SingleTactOfl CHEH USB

L CF.

Arduino €8 ZzIla(AaA)

o
(Windows& A& meat A2 Zsh= wwwsingletactcoma &l Tt

C},

Arduino EE7} SingleTact HYI0l2 Z202ULH PC 38

£ HOIHE AlAXez =3 &

Arduino ZE+&= Z2iA| (Arduino €0{2 '¥ZEH)0| MEEZ2Z

SHHE Lo

& 8 Arduino and SingleTact =&}

-

ONINa¥Y

Y @D @O

a8
7
6~
5~
a
3
2
1
1]

M EE0= o ot

&x: USB 412 Arduino &2ZE

Ct. ZbMIgH LIE2
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& 9 SingleTact 2} Arduino UNO Z41

2M

AZE 9

dlo

Arduino UNO A4

Arduino UNO GND

Z2M

o1z

£Q
bjo

Arduino UNO A5

%z g

dlo

Arduino UNO 5V

Window GUI 8&ZZ ¢ A3l

+ SingleTact ZZ2 1 HAX| E2H0|A SingleTact Demo.exe

>
0%

12/ 10. PC DAQ Software DEMO

- T T T T
SingleTact 0
MINIATURE FORCE SENSORS .
Setngs On o = BOD o
o
12C Address: 05 E 500 1
Reference Gain: 01 (20) f-:
Baseline: 54511 B 400
Scale Factor: 500 (5.00) 2 300 ]
S
o200 |
o
Updats: Fissh ?_,’ 100
5
12C Address:  (x05 - g- 0
Reference Gain: 2 - o] 400 B
500 D200 L T S
e I L e e B
Set Configuration | [ Update Baseline | 55 80 85 70 75 80
[ Bpotcretpaa | Time (s)

PC 2g8zZz )Moz

AtMet LIE2 12C 2IHEO[A S FXSHY

4.2. SingleTact O|H|2 Arduino UNO Z212{U3

SingleTact Ol X EHO{Z Arduino UNOS ZZIejUsts & Ct2ar Z&LCt

AMel 12C FAE BESL £8 37| =FE +8E &
A

_,_
\J

1. Arduino 2ZEQJOE CIREESD HX| : https://www.arduino.cc/en/Main/Software

2. Arduino
3. USB #HO|22 AHE3SI0| ArduinoE PCO| A&

4. Arduino IDE AZEQ|0| Ml
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MINIATURE FORCE SENSORS

12! 11. Arduino - PC A&

USB Interface (Arduino Uno)

Ex .

F7h E2toly X7 W

EHAE AEE MEYUAR.

—_

2. Sketch ---> Include Library ---> zip LibraryE F7t5t11 "Timer1.zip

3. 2AX ---> AT/ Ao
4. Sketch ---> Upload ™

*1: QEEA F7}

& 12 Arduino LYEE )8 B

o
https://www.arduino.cc/en/Guide/Windows#toc4 & EHZ=5HAA|

ot ---> "Open"2Z 0|53t "SingleTactDemo.ino" LS

@ SingleTactDemo | Arduino 1.6.8 - ] X

File Edit Sketch Tools Help

SingleTactDemo

rofile Systems

d under the MIT lic
ributed except ac

. This file

2C/SMBus

timestamp

= CMD_READ 0x01
CMD_WRITE 0x02
CMD_TOGGLE_GPIO 0x03
CMD_WRITE_CAL  0x04
0x08
0x00

USB Cable

S KRAS

—

g2

fo

HHMWSIH = > ZEO A ArduinoZt 23R JeX| =

mjo
>

I ..--"/

& SingleTactDemo | Arduino 1.6.8 -
File Edit Sketch Tools Help

Verify/Compile Ctrl+R
Upload Ctrl+U
SingleTz . -

Upload Using Programmer Ctrl+Shift+U

”:; Export compiled Binary ~ Ctrl+Alt+S

Z

r/ Licel Show Sketch Folder Ctrl+K

dist Include Library 2

Add File...

0x01
€MD_WRITE 0x02
CMD_TOGGLE_GPIO 0x03
CMD_WRITE_CAL  0x04
TOGGLE_ALL 0x08
TOGGLE_NONE 0x00

Arduino/Genui

Copyright © 2017- www.SingleTact.com

Manage Libraries...
Add .ZIP Library...

Arduino libraries
Bridge

EEPROM

Esplora

Firmata

HID

Keyboard
Mouse

Robot Control
Robot IR Remote
Robot Motor
SPI
SoftwareSerial
SpacebrewYun
Temboo

Wire

14
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MINIATURE FORCE SENSORS

& 13. SingleTactDemo.ino Z}29 ZumtY gt o925

£

2 SingleTactDemo | Arduino 1.6.7 = (ol E -t €D SingleTactDemo | Arduino 16.7 =SSRl > )

File Edit Sketch Tools Help

File Edit Sketch Tools Help

SingleTactDemo SingleTaciDemo

Licensed under the MIT license. This file may not be copied, 1

distri to those terms.

ted except acc

SMBus #include <Wire.h> //For

timestamp #include <Timerl.h> //Fc
#define CMD_READ Ox01 r ) | 0x01
CMD_WRITE 0x02 )_WRITE 0x02]

GELE_GEIO 0x03
ne CMD_WRITE_CAL  Ox04
& TOGGLE_ALL K08
& TOGGLE_NONE 0x00

MD_TOGGLE GPIO 0x03
CMD WRITE_CAL  Ox04

fine TOGGLE_ALL 0x08
#define TOGGLE_NONE 0x00

f/Conscants /Constants

‘ ) » 4 m 3

4.3. Arduino 02 Of2z}ol

£ MMo| Choloj a2 o™ MMM S Arduino OIE 7|S2| OFZEteIYLICE PCef
Arduino QIE{H|O[AZ} 12C QIHHO|AE OHYSIEE H™YE 2, 7ts oF ZHESHA

Arduino ZEE S X|hL|C},

2E 14 Arduino QI - HELIHOE OFZIHH

PC 1 Arduino Uno N SingleTacts

Request data

Request data (12C)

Read
output
buffer

Scan
sensors*

Send sensor

Send new data to
<

Transfer
to output
buffer
and
timestam

-

If new data (compare
itr) - update Graph

repeats

repeats repeats

*Scan cycle is
asynchronous
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MINIATURE FORCE SENSORS

12 15 Arduino OYZE2/70/H #=AE

Command needs
12C result?

New
Command?

Y
v

Read result over
12C

.

Timestamp
reading*1

v

Send result / ack to
PC

Y
¥

Parse command
packet

Y

Relay commands
over 12C

SAEOM Arduinos 7He RS-232 &

0] Arduino2 &2=AlElL|C}

X2 LtEfELC HoIHE

*1: Arduino®| AZ|AE @AZ|00|HZ
SingleTact 2 HIO|A~ HE HCt O Y

o EtY AWIE 443 & ABLITh
PN

H APIE ArE9}

=~

Arduino= Arduino| Z2|AE KO MZ0|HE ARSI 2Zf mjZlo| EtY A-ITE A
A5, Ol= 2Zf MAMQl AZtez AMEE = USLICL
= 12C S 0|2 gots Al2lE AHBEDE 160|M DtEtMoz BA)= OF B 2
oFr|0f UELICE Hf|C(Header) ! X E(Footer) HIO|EZL F=7tZ[0f Al2|Y T2lS &A +
=& = AFLICE 2C TS0 Bt kRS X8 =+ AFUCL
g 16, A2/Z X PE (Arduino 311
HIO|E PC -> Arduino

0 Header = OxFF

1 Header = OxFF

2 Header = OxFF

3 Header = OxFF

4 MM 12C¢ FA

5 EfRI0t2 (100ms % &7

6 ID (S EHAl)

7 2171 (0x01) = 27| (0x02)

8 %71 7 271 fAA
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9 9l7] / A7 -> N HIO|E (ZITf 32)
7] Hlo|gf

10 -> (10 + N-1) Q17| @Xol AL o HIO|E

11 + N OxFF - T{3l2| &5 2|O]
12 + N Footer = OxFF
13+ N Footer = OxFF
14 + N Footer = OxFF
15+ N Footer = OxFF

JE 17 A2l HX PZE (Arduino HE

HIO|E Arduino -> PC
0 Header = OxFF
1 Header = OxFF
2 Header = OxFF
3 Header = OxFF
5 EtOrR Z1HAl, 1
6 ID (SEAI
7 EtYAHRZ MSB
8 EtAH T
9 EtYAE
10 EFUARI |SB
11 H&E N 12C HIO|[E(H|T 32)
12 -> 12 + N 12C ©lo|H
13 +N Footer = OxFF
14 + N Footer = OxFF
15+ N Footer = OxFF
16 + N Footer = OxFF
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4.4. .NET API Of |

2 MMOM= PCGUI & Z20MZ EMA| AR L= NET APIO| CHSH XHAMIS| AHEEL]

Ch. NET QHIolA & HE S8 Z21:2

Lict Hold 2 dlEel pC QM o[~

1. ArduinoSingleTactDriver - 7|& Arduino

www.singletact.comOi|A| CHREES = JUS
A
=

= C}2 271X|] NET 7+ 242 HEsiH

OIE{ H| O] A LT,

2. SingleTact — 117 12C F&AF 7T 012{712| SingleTact/t A= &+ UASLCH

SingleTact MA| QIE{H|O]A:

arduinoSingleTactDriver.Initialise(COMport);
singleTact_.I2cAddressForCommunications = 0x04;

singleTact_.Initialise(arduinoSingleTactDriver);

MM HolE 7]

SingleTactFrame newFrame = singleTact_.ReadSensorData();

if (null '= newFrame)

{//Process result}

MM 28S 2871

singleTact_.Settings.ReferenceGain = ###

MA A X

singleTact_.PullSettingsTordware();

Copyright © 2017- www.SingleTact.com

//Arduino E2}O|H A|ZE
/12C =& 4738

/AN A S

/1A HIOIH 7ML 7]

//HIO[E 7} = B

18



SingleTact
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5. F7F Bx &3

SingleTact SH|O0|X|:

http://www.singletact.com/

12C HA J|SAtSat ALEXL Of+& (ver 6, Apr 2014):

http://www.nxp.com/documents/user_manual/UM10204.pdf

Arduino Z4|0|X|:

https://www.arduino.cc/

Microsoft .NET Framework:

https://www.microsoft.com/net

Copyright © 2017- www.SingleTact.com
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OI:O-I A H
| = O
API Application Program Interface
CDC Capacitance to Digital Converter
DAQ Data Acquisition
FSR Full Scale Range
12C Inter IC Bus
IDE Integrated Development Environment
LSB Least Significant Byte
MSB Most Significant Byte
.NET A Microsoft .NET software framework
NVM Non-Volatile Memory
RS-232 A Serial communications standard
Of+-2 PPS SingleTact User manual Rev 222 &ZSH0] M L|AUSLICH XtASH 7HY LHY2
ST DjRYS BEG FUAQ.
1. Rev. 22 K 1.0

20173 38 21¢¥: & HwFZRev22) 7|&E HY.
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