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KX | Kionix' (Ver 3)
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Chapter 2. HI§ AN

2. HzE 2N

WA FEATURES & SPECIFICATION

CUBE-MS2401-AA

© 14bit JIEEH 3%

@ 12bit A2 25

© 14bit Rate 3%

© 14bit Angle 3=

© Noise Free(Digital Interface)

© TAF LEHHOII s8tEle OE sSAgA XI2(RS232/485/CAN)
© 50x50%x25mm 2 =AY A=

o o
© H2 d2g" 84

SECTION DETAILS SPECIFICATION UNIT
ELECTRICAL supply voltage 6.5 ~ 30 Vv
Quiescent Supply Current 100 mA
Jac Resolution 0.46253469 mg/bit
~ |Range +1.7 g
o4 A2t Resolution 0.1 deg/bit
SENSING Range +90 deg
MODE Rate Resolution 0.01832 deg/s/bit
Range +80,+160,+320 deg/sec
Resolution 0.03663 deg/bit
Angle
Range +300 deg
RS232 speed 9600~115200 bps
COMMUNICATIO |BS485 speed upto 1.25 Mbps
N CAN speed upto 1 Mbps
maximum nodes (RS485 / CAN) 126/2048 nodes
TEMPERATURE |operating ambient temperature -20~50 (¢
. : " mm
T dimension (without case) 50x50x%25 (LxWxH)
weight (without case) 55 g
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Chapter 2. HI§ AN

CUBE-MS2401-KX

© 12bit JIEEH 3%

@ 12bit Rate 3%

© KA 2HEAONDIQ S&8tsle US SalgA XI&(RS232/485/CAN)
© 50x50%x25mm 2 =AY AOI=

o o
© H2 d¥g" 84

SECTION DETAILS SPECIFICATION UNIT
supply voltage' 6.5 ~ 30 Vv
ELECTRICAL
CTRIC Quiescent Supply Current 100 mA
P Resolution 1.221001221 mg/bit
= |Range +2.0 g
o4 A2 Resolution - deg/bit
SENSING Range > deg
MODE Rate Resolution 0.229268404 deg/s/bit
Range +100 deg/sec
Resolution > deg/bit
Angle
Range - deg
RS232 speed 9600~115200 bps
COMMUNICATIO |RS485 speed upto 1.25 Mbps
N CAN speed upto 1 Mbps
maximum nodes (RS485 / CAN) 126/2048 nodes
TEMPERATURE |operating ambient temperature -20~50 T
. . ) mm
MECHANICAL dimension (without case) 50x50x25 (LxWxH)
weight (without case) 55 g
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BH& Al =2l AbEE
B ME dd2 MEE ZHY MARELS Dot =20l mE Hd2 AEdHoF Ut
B MEE dd2 A0 20128 £01J] ?IotH & 8= Twist ot AtE0ote s AESLICHL
B dAMA0l HEol= HEHUHA dHEE AZE = 22 E oAU, dRAS HRZE HBotHLUL, FHAY
Olatel Hedt S 2oicts 3R WEE = A2L =2 SHAID| HHELICH

B CUBE-MS2401-xx

=P\
1 | +24V +30V Olotel MoE d3YA
2 | PGND Power Ground
3 DGND Digital Ground
4 | PC_TXD RS232 PC_TX & &
5 | PC_RXD RS232 PC_RX A&
6 | SCI+/CANH RS485/CAN S&12| Positive Signal
7 | RXDC/2811_TXD |SCI2 TX
8 | SCI-/CANL RS485/CAN S&12| Negative Signal
9 | TXDC/2811_RXD |SCI2 RX
10 | +5VD R dE =4
11 | DGND Digital Ground
12 | DOWN- T2 022 43
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SHI3E =S M= ofsl 2==8S AEotie S50 1 Binary EEi2l CiOl
Elet ASCII EEHSl GIOIEHE Egotd AtZot)|l M0l 2 FH0 ot ZR= BT HHOH 2AE
WS =0l = AFZ GHAIDI HHELICH
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7d [EAM0IDF ZHHOIZ 2HE S0 M)

| D) + + + B
HMoolel N AlE HSRLICH RS232 SAlHAM= IDIF 2R6HAl 220, CAN Salo &2
= CAN &4l controllertilAdl IDE E% XM2lot22Z ID= CANSAIQ HOIEH g9s HRotAl
= %SLICH IDE 1~126(0X01~0X7E)DHAl 1260HE MEE %= USLICH
COMMAND Olel ¢4=& HFHULICH YBOUH= ASClH REZXE AISELICH

o HHEOO +EtE= COIEYLICH OOolE= ASCI DE2X2 Binary DEE& 25 AEotH
S0H(',)2 FE2&II= &LIC

; or ! S4TI9 0tXIgtE 20lote gt LICH

H RS4853¢12 2 2 MOJI2 S€0 2R = ZR0UeE Sal Al 222 2 el
128(0x80)2 CdoH 129~254(0x81~0xFE)2 & K =0 IDE 0x828 At=Eot
O HLO0E SAlotd ID 28 HMOPJIJH SEHE +=46HN2, HMOIIZREHL clEgt2 |SLICH

| RS485/CAN%A._|91 4 SAE(2EMOII/P (OxFF)% tEot &
d&ots FR0s 2= MO0 HEA
ELICH

B RS232 S4l9 AL 1:1 S&ILH0| JI=otE2 1D FE8101 AFE0HAIEH RS485/CAN S412) F <0

IDE XIZGI0 S4IS oHOoFer SLICH OF2Hel A Ols 22 Y0l e RS232 S4l1 RS485/CAN =
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A s LICH
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Chapter 4. SM &3

PN Rs232 s

EAl= A}E%‘:I-Ll[:

A

B RS232 S4I2 8bit, 1 Stop bit, None Parity, Asynchronous Serial S4l=2

B =% =0tAlS Baudrate2 115200bps 2 LICt Baudrate=
[9600,19200,38400,57600,115200] "EsA55A;" HE N E AME6IH EEPROMO MEE % U2

BaudrateS 21 MO HHPE( "SB?;" LM M2 AEUA EHOlg > USLICH

B S4& 29 0tXetS 2l0lots g0l ' ol8 HEN 2 HMelol HE clEa8tol 8t

HE otel "SB" FHEE MEotE FLUICH
ULH &

LICH.

illg

ASCll  BLY& SAFEO1; _
EEETTT=a— MOl Xtal2l 100 O18idE 20| &LICH
pl=$" 53 41 3F 3B |53 41 46 45 30 31 3B

B S=Z AlZot= EE0 22X Flo 2SHE(?)E 20/ of
P, G, W, X2 AZ&E&=
AUSLICH KtME WE2

oY
<
L
Dﬂ
Qﬂ
=
S
(==

il
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M RS232 S M3 A& Ol - SAFEOT;
SA ASCIl  2byte ID &3 ¥H

FEO1 ASCIl  4byte ID
; ASCIl  1byte S&IIH2LCl OFXIS gt
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WEN Rsags sl

B 3% =0tAI2 RS485 Baudrate® 1.25Mbps2 LICtH "Sb" HHEES AIZ56t0 Baudrate
Ct. EsSA55A; HEOE AE56HH EEPROMOI MA&&=+AUSLICH

B RS4859 Z 2 HHOS 20l 1BYTES HMOID| IDE =2t a0k &tH, HMOI21<
AEZot €38 & AsULO. S EStAIS MDDl IDE 0x01 LI

0

=2 S A O

L

i)y

ID= "SA" E&0iS

B RS485 SA&l0AM= otLrel TH2! LHHIA 2F CIOIE BIOIERQM HIOIE AHOI2] XIS AIZEOl SHHIOIE & AIA|
2 olatel A ERE HOIEZ 26F ol 2A D22 el ol&2 2= GlI0IE HIOIE AROI
Ol= SHHIOIE SAIAIZE OlAS] X0 LAMBHA X == off0F SLICH

B =T5tX %= M2 ID2 AlZSt=E HOIHE 25 SAl ELICH

B RS485° A2 MOIJ| IDE OxFF2 =H 2= HMOIIJF HHIW2S =48 LICH [Broadcasting]

B RS485° ¥ MO{J| IDE 0x80 + MOJ| IDZ F=H 2|80| gle= EE oI ELIC

B SAED BW HYMAQ OIS g2 ' Ao ''"E AIESotH MOUIIZRES elegi2 &LIth

Sl | RETURN | s
ID 1 MOI|2 2 IHE ZX&ES
(0x01)PA5001000,5001000; (0x00)PA5001000,5001000; B
500100022 A&3tD SEHOl A3,
ID 181 MOo1e 2 XY ZXN&E2

(0x81)PA5001000,5001000; NONE _

50010002 = &A&3tD SEHOl 3.

W RS485 SUE ATt =

Bl RS485 SUIS =
B RS485 S48 M (RS232 to RS485 L=
A

B HOST(PC)E Program2 YA EH0IXAL =24

fIolAM= OtcHet 22 Z=HI0t 22U
USB to RS485 L= PCl to RS485)
= & oHAID| HHELICH

W AS485 S Ol

B S£AE D= "Sm'
o

A0l (0x01)SA?: (0x00)SAFEO1;

pl=,$ 01 53 41 3F 3B |00 53 41 46 45 30 31 3B

01 binary 1byte
Sb ASCIl  2byte
1250000 ASCIl  6byte

; ASCIl  1byte S& T2 OHXI2F gL

=
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WYN can S

M CAN Q<
B Z2Z =5tAIS CAN S89 £5= 1Mbps LICH
H IZ& CAN(HE 2.0A) 11HIE IDE AHSELICH
B SAE) BW HaEI39 DY LXIotE MOIIJF EMotXl 2= FR0sE SAEI S4lM 2322
SHZ=010F &LICH
H SAED BWH HHMIAO IDIF OxFFOIH 2E MO0 EHIH2S 4 LICH [Broadcasting]
H SAED B HIFMAQ OHXL 22 ' LAl 'S ALE36HH HOIIZRES eledt2 ASLICH

cl8atel ID= SAE IDE UEHHMH, MS3E06tAe SAE D= 00 LICH

= ot HIOIES ==,
SmFEO1:(ID=1), SmFD02:(ID=2), SmF50A;(ID=10),.SmEE11:(ID=17)

SAE |IDE £dotes SO, &9 Btol

Sm HLHL

2 A= ofeHer 22 =H|JoF 2 LEHLIC.
B CAN S4I2 H[H(RS232 to CAN = USB to CAN &= PCl to CAN)
B HOST(PC)& Program Al EHOIX A2 A2 & OGHAIJl BF&HLICH.

0K

W CAN S i3l 1 Ol - (0x01)SB115200;

Message
1E= AHOI =
Frame

Arbit Field 1 1 1bit CAN ' SAIIHZIOl IDEAEUA B XMl
Data Field Zb1000 8byte ST H4F. 8byte 014 ChS Data Fielddl 2H.
Data Field ; 8byte NOIZZ2[;] E22XZ2 HOIIA HEH Mel
ROBO
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WER RS485/CAN S

RS232 S4&l2 R
RS485/CAN S&l
22 Z=ol Al D
RS485, CANS &
ez 618
B RS485

B CAN

Chapter 4. Sl
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S485/CANS &l 1t S2oH SEXH2Z AME0| JtsELICH
12 deiXo=z AIE JtsSELIC

= SAE2EE RS4853 L
M2 "SX" HEOUE 0I8otH BEE &Y == UASLICH "SX"
& 10GHAI D] BEHELICH
"SX0071;"

"SX0070;"

g0 metoletel Xhalgt

UASLICH

"ESABBA" BEOoZ WA E EEPROMOI MZE =
Ol LIMIT A9IXI €& & Cst J1s0l ZE8E0 AU

H
o
o
i

HHQ | o2kl 44 =Dl

SB | ddddd'¥" |RS232& 4 £EE &EXE 115200
(9600, 19200, 38400, 57600, 115200)
Sb ddddd |RS4858 4 &5 H&FE.
1250000
(9600, 19200, 38400, 57600, 115200, 625000, 1250000)
SX HLHL |bit O 0 : CAN S4lS SEI5 1 RS485 SHI2 Hed. 0071
bit 4 ~ 15 |Reserved
Sm HLHL |SAE IDE 4&&. &9 HIOIE= Gt9 HIOIES £ FE00
ol ‘SmFEO1:(ID:1), SmFD02;(ID=2), SmF50A;(ID=10)
SA HLHL | XDl IDE &d&e, &2 HIOIE= G2 HIOIES £,
ol \SAFEO1:(ID=1), SAFD02;(ID=2), SAF50A;(ID=10) s07F
Es AS5A | &&F & Itet0IH Bt2 EEPROM2=Z= N EE.
[Z1] ddddds &&40I0,
HLHL2 16bit 8t2 4I12l HEX ASClIZ HE& 8t el high : low byte =22 E&&E
HBHB= 16bit word2l A, SIRAILI0IE =2 binaryat2 Jteld.
[2] =DI12t2 EDABSA; O 2ot0f 83X &= Jl=gtLICH
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5 2M MM 88 X AE

WEN cubeMonLTOl Al

W HOST =278 4X X &4

H XA S& HoI=ES HED =
HO2Ie 20| HiZ= CD2 CubeMonlLT T2
2 4&X & CubeMonlLT.exeE &8 &LIC.

D ®RS QIJtE

L. 0=

@_ o1 71000

B Vista2 2ZS CubeMonLT.Ver.1.0.0.17.GEN2 Alg] ®|zaxanessmn |
_ o O Z ZRH)
TUANA OIRAL Q2= HES S 2lXt A& S

= = AR B0 DE(
oz st 3 o 250
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ol 710V
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Chapter 5. 24 M\ &X 2 A
— Al
N i+ &9
@ ® @
Qx+Number&& N SLIEHY iy U Qx BEREAl AAIZ
SUHZ O Sier B AR
Memory Monitoring[Qz]
SR SN MSPR AR~ A0 12bit "
A
L& Refresh A= WNT1E |16 < |[INT16 < |[INT1E - AF
L] &) S W CUBE
Display Value
v Chl v Ch2 v Ch3 v Ch4 e—
| ¢ ' o | o [ o0 |
MULTI VARIABLE Maﬁmn
©) _J” u
| Scaler%1
T |4 W oo oo o |
| o ] o | o | 0 |
Time ZoomIms] Axis Zoom
ax : [ 20000
STABILIZE ON
Command Terminal
0
BrE AL (500 4 »
®) ® @ \ ® vy
o[ 02 saE || @7 9=7 | [ 243 CLEAR |[S0&T HE
m Js
1. E4l 23 Jls (Hs&2Y ®)
2. 98 typingDt YO B0 G2 MOIIC S TZADJS. (HssEd G, ® )
3. Qz (B12o =A X&) FHO 25 A2 BLIEH JIS. (HsEY @, D)
4. Qx (0l 2E Bid) o=@ o8 AAI2F 2UIE JIs. (HsdEY @, @, D)
5. 28 MOIJI SINEDF RS 2UEH Jls
6. PP L0 25H AlAIZE MOIDIS
24
msSAM HE
. :.r%
L | SNSEN HES AMELIC B4 45 am ERELS
9600 bps COM1 -
B = =54 M0IJI2 RS232 £FS 1152000ps, 122 bps
36400 bps EM WA
D= 1822 &8 S0 USLICH 57600 bps + Rszie
* 115200 bps R5485
V =01
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Ct "5:"0l 2l =

or

o

T

R0
Rl

H
4

HA S

I

ComPort Set®

1.

2. ComPort Set

o
20
fal
3l
il
T

o

or

S0l
=M LED 2

H

4. HoiJ12
5. Moio<

o

o=

=

ol

ol

ar

EH

<0
40

0k
<10

-

KJ

flo
80

K0

OrchHel 1

K0

<+
M

K0

Command Terminal

5545 8M0202 5503000, 03000 PEDODT:P1+501826d4, +5027366:

|I'Pi;

AAZE FUEHE o1

ALZ Ol

FLICY.

HEdAE XIEE

A
=

t

F=ke)

OtcH JDSEUMAMME ASKO

1.

Memory Monitoring [Qz]

IR I I EIER | 0 12bi

INTIE . |[INTIE o |[INTiE o |[INT16 | AE

*01 =l A= ROBOCUBE TECHOIAl MIEdt= robot.maps & 11otAIJ| BFELICH

H=2| CIOIEl Ef

2F
=

2.

OF

T

N

<
sl

0
<+

T

KO

&3
iof
I+

DWORD : 32bit

d.

14
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Chapter 5. 24 M\ &X 2 A

& 1
Ne s

* DWORDZ &#&EotH Ct= WORDE AIEE == 22M, s WORD £&8=% =201 3

Jz
[o]
HU
s
o
C
o

Memory Monitoring[Qz]

ISR N IR AN - 0 12t

DWORL - DWORL - @ L

3. <AE> HES w28 Qz880l A0 HtZ2 ZLIHE & =+ UAsLICH

Memory Monitoring[Qz]

I TN TR I A 126t

INT1E = |[INT1E = |[INT16 = |[INT1E - @ AlE

4. OtcHel Ot 201 28 H=dlAas B gttt B gte JJdEE A2t Z2UEE & = ASLICH

-

Display Value
v Chl v Ch2z |v Ch3 |~ Ch4

N 0 o o)

MemoryfiMonitoring [Qz]
OZET HASE. 2R HWHT ZEHE 2RSS ZEH2 M HA - Hi 712 13 AD 12bit

@Hﬂlmsh @ A= INT16 < fINT16 < |[INT16 < |[INT16 @ AF

Display Value
v Chi w Chz [ Ch3 [ Chd

Scalel%]
oo | oo ] oo ] io0 ]

Offset

Time Zoom[ms] Axis Zoom

s

Signal Values

1000«

i . . i
60000 €000  B200  E3000

Time{msec)
STAEILIZE ON

Command Terminal
5100800, 05000:PEDODT :SMOFOF:
wdd 2l Sl
wia 20

5. ZLIHE EXl= otchHe J8XME <8X> HES w28 LIt

Memory Monitoring[Qz]

IR I IR AIER | A0 125

o,
INT16  + ||INT1E6  « ||INT16 «||INTIG - EII

ROBO | 15
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Chapter 5. M MM 4X 2 Al
M Qx =AW oot MAIZE FUHE 01|

B Ol W2Ed U= HEdAL HE SLIHY ot 2 YLICH
Qx + Number Mode olgstd Tmsec OICH Z2 1AM EA™E 4wordE host PCZ2 &sols HIO0IE 2
E2E MEot= W0l data_logging_select BHigtE & & ELICEH.

e HEo (Qx, Qxy )

Qxddddi1; |ddddiel 2toll @2t Moo Z2IOBHA 02 ol =2 CoIH NEE XIFELICH
ddda1 x N c N A N
o HEHW B4 SHN B4 Mg Ha HIHm H=
X 5 25% Y & 255 75 255 X0z 2«
1 | ©23J1= RIS_VER2(2401-AAZ ) : 0.07326 (deg/sec), RIS_VER3(KARE!) : €9/ 37| RIS_VER? :
0.099403084 (deg/sec) 0. 145348837 degC/bit
g |X B OHse Y = Jae 1z 5 Ja -
213 J1= RIS_VER2 : 0.46253469 mg, RIS_VER3 : 1.221001221 mg -
AALEE D offset AMAH | 2AHLBED offset MIH | AHLHE D offset AlIH X = dac
2 XS A 2y S A Hz5 2 oo
1 ©9/3J]< RIS_VER2 : 0.07326
(deg/sec),
to =
S3AJ|1= 0.01 deg/sec RIS.VERS * 0.099403084
(deg/sec)
AALEE D offset AMAH | 2AHLBED offset MIH | AHLHED offset AIAH X = Jlac
X = Jiag Y= Jiag 27 = Jiss =
13 S9/AJ]= RISVER? :
ctRA3J1= 0.1 mg 0.46253469 mg,
RIS_VER3 : 1.221001221 mg
« LHHIEH LI2S D90l 2IAE TS HDGHMAIR
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Chapter 5. 24 M\ &X 2 A

1. OtcH JJ8XE RefreshHHES =28 £30=IJt &4, 2J13ELICH

Qx 33 &3

DEET #AZE EE T EINSALERZ #7228 EH H W HT M

@ Refresh ‘ @ AF ‘

2.
3. A0 TA2H <AIE> HES = ZLIHE S AIEELICH
QX%‘ %‘ 0“ 9| 3\_" /él }\l D\_" U\_:‘ # Dlzplay Yaluz
— rhl e Chd b Chd b Chd
20 Jol=E SUEH -
n o
= - i I I TN
% =oX|
ox 3E AF Memory Monitoring[Qz]
[ 700 [z i3 AD 12bit
Display Value
MULTI
AF ]
o Scale[%]
% | _co | oo | oo | 100 |
2 Offset
E T o [ o | o |
® Time Zoom[ms] Axis Zoom
N
Time(msec)
STABILIZE ON
Command Terminal
5100800, 05000;PED00T;SMOFOF;
<] ea S
Hr= R 500 “ »
4 LLIHE EXe= otcie JEHE <BX> HES =2 A® ELUICh
Ox 39 8438
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Chapter 5. 24 MM &X™ 2 Al

or

W JJdHZo| #Ed, Scale, &H =4 )

B DA YS S =U/sa olAldH 25 AHO Axis Zoom<2l g2 HFRIHLE 2HZ2l Zoom
PointerE &Gt2 Dragdotd Z&EGHH ELICH

Axis Zoom
Max : 30

15000 -

"
S
E}

s

>

T
2

2

(2]

s

T

B =4 TimetE =U/=4A SHAIHE = 4H2 Time Zoom2 g2 HtRMU 2HESl Zoom
D

2ot U

o
Q
ol
4
P

Pointerg %<
Time Zoom[ms]

Hall Signal Values

B Jdi=Z4 Times &= YES Scrollotdd®™ Zoom Pointer2l AOIGI OFRAE RAXIAIFH TR L= &ot2

=01 Ut

0tRAE Zoom PointerAt
Ol 0l < XI Al LICY.

Hall Signal Values

Time{msec)
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B A=A Timell CHet H G2 210 A0 JiZ EAFNM F OIIRASE = I, 2 o=
Xz Ol=sotH ELIC
— Display Value o =1 Al
Qx HEOl Chst & AI2H “ Chl [ Ch? [ Ch3 [v Chd < Qz 30l et &
2 T I G | AlZE Hgt 2LIH
BA =
A 2 &
P OEOCUBE ECRIMORTIOF TR
mE JHZG SHC HHAD D TEZH
0x 28 &8 Memory Monitoripg§[Qz]
021 2R TE.DE | SIS R 2EH2 A ZE 2 HIY 2R - HIE] 1 AD 12bit "
£ nosesh | (B) 4= s e e = (B AT é CIIBE
Time: 4707 : Display Value
o v Chil v Ch2 v Ch3 v Ch4
] | I T
E MULTI VARIABLE MONITOR
§ A= [}
8 Scalel%1
B I I I BT
Offset QA& o= =
I ——— 2% 228 =d
Time Zoom[ms], | Axis Zoom JI—I' y T T:‘l OI'C Tl x' E
[mm) M =2 LICH
Time(msec)
STABILIZE ON
Command Terminal
5100800, 05000;PEOO0T;SMOFOF;
wddl 28l Sl
s A (500
B DZANN EAS=E Ho M2 HFEGHHM Y Haegt HEAl &2 HE22ot0 HE0HAAIL.

Display Value

v Chil v Ch2 [ Ch3 |+ Ch4 JIE () -
[ o000 ] 15000 | 0 - - -
| I . I .
"-{F_“) I [0 B BN BN BN B .
————— 28 1 1 8 0 0 § |

AREAEAIE M)
8 B B B B B |
AHEAR RIE A BES 210D >
=0 ETe
B A BH-5S REGHH JdefiZol 2HEE = ASLICH

Scale[*]
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Chapter 5. M MM 4X 2 Al

) SA m™Eo=Z Mo T4 MO

m IR
B SA EH2 MO0 AddressE &A&ole YHO=Z Daisy-Chain galo2 HAAE 2 OIS IDE
SOGHH LI
g "wdo
B EsA55A
HEO T
SA HL HL ;
I | L — HMOJIS =A(ID)OIMH 1684 2t22 HAITI0{0F & LICH
I L — — HMOII =49 22(INVERSE Hex)2LICtH.
L — — — g3y
HEN AIE ol
B otH=sE MO =AS 3HOZ AXE 5 YEot= WA Ol LICH

-
SAFCO03; HOolel IDE 38iez A& & LICH
2  EsABBA; Oet0IeHE M& &LICH

WEN =M MM calibrate

W 2M MM Calibrate

B 2TE AIZGSO HEHES MAIGIH A2 offset S SFGHH &
B SIZ0| MMCE SOHc MADL AR ABS 2R UTS SHO0F BHCH
40 Oietole =S
Ist word : Al SMUS HatI| fI5t0d BEIZS Sh= AlF [10 ~ 100001 (0 ms)
SIA55A | dddd1, dddd2 . R
Sl ? SI7; o ZIERLOIAl 1st wordJl 001 OFLIEY OFE HEZZS AAIGD UAs B,
m 330 =%
SIA55A , dddd1 , dddd2
I I - — ZEHYANFES
| L - — ZEHY A
L — — — g3
ROBO
CUBE |20
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HE0 ALZ 0

Chapter 5. M MM 4X 2 Al

o 3 0 S
1 | SIA55A,1000,8; ZHEot=Al2t 1s, 2EHAE s 8msE SMEs £€8otH &
2 | EsAb5A; MEHHE (HEE dH0d=s 82 HELAl calibrate ot Xl 20t &)
EHE w 2=

B JiSS, 2559 offsetS MIHoED scalingdt #tS 0 Al host2 A&
B S| EYUHZ dFA2LSO HRS F6t offsetat= AIESHH offsetOl HMHE 2.
g3 c|E metolg &Y
HLHL, Ist word @ X 2 It [0.1 mg &%)
HLHL, 2nd word © Y & JISE [0.1 mg B ]
HLHL, 3rd word @ Z 28 Db [0.1 mg ©H<l]
HLHL, 4th word @ X &8 2% [0.01 deg/sec E<]
HLHL, 5th word @ Y &8 2% [0.01 deg/sec EtSI]
aM HLHL, 6th word : Z && 2= [0.01 deg/sec 2]
HLHL, 7th word @ X & ZAL2 from acclerometer (RIS_VER2 only) [0.1 deg ©+<]
HLHL, 8th word : Y &t& ZAF2t from acclerometer (RIS_VER2 only) [0.1 deg &1
HLHL, 9th word : Z 28k ZAF2t from acclerometer (RIS_VER2 only) [0.1 deg ©H<l]
HLHL, 10th word : X &8F 2 AF2F from gyro (RIS_VER2 only) [0.03663 deg ©H<l]
HLHL, 11th word : Y 288k F A2 from gyro (RIS_VER2 only) [0.03663 deg ©H<]
HLHL 12th word : Z 8t8F 22 AF2E from gyro (RIS_VER2 only) [0.03663 deg ©H<]
= RISLVER2UIAM = 0.46253469 mg/bit & 0.1 deg/bit & —-0.469483568 degC/bit
(£1.7g.range2 ADIS162012] & <), 0.07326 (deg/sec)/bit & 0.03663
deg/bit & 0.145348837 degC/bit (+320deg/sec rangell ADIS162502 &AH<2)
— RIS_VER30I A= 1.221001221 mg/bit (+2.0g rangell Kionix KXR942l &),
0.750187546 mg/bit & 0.55555555 degC/bit (+2.0g range2l VTI SCA3000-001
O AL), 0.099403084 (deg/sec)/bit (+100deg/sec range2l XV3500CB,
ADB23+10K0hm2l & <)
- gt g& I 25 &= right-handed-coordinatelll IS
ADIS16201/ADIS16250 AFE)2F 11 g0l 20l US
RIS_VER 2 = MS2401-AA
RIS_VER 3 = MS2401-KA
m B0 LU
QM ? ;
L - — =10
CURE |2
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Chapter 5. M MM 4X 2 Al

F3 om/Qm1/gm2 2

HIISE, ASE o)l

B OSE, 2559 offset2 MIHGHLD scalingst gt2 2HA hostE2 ST
(0]

5
H S| SE02 LEANLSe HaS F &t offsetdlES MESHH offsetOl HHE Y.

g3 2|§ metold =1
HBHB st word @ X & D&% [0.1 mg &%)
HBHB 2nd word @ Y &8 JtE£% [0.1 mg ©]
HBHB 3rd word @ Z 2& JtESE [0.1 mg &)
HBHB 4th word @ X &8 2% [0.01 deg/sec &=I]
HBHB 5th word : Y &8 2% [0.01 deg/sec =<l]

Qm HBHB 6th word : Z && 2t [0.01 deg/sec =21
HBHB 7th word @ X 2&F Z A2 from acclerometer (RIS_VER2 only)[0.1 deg =]
HBHB 8th word : Y &&F Z A2 from acclerometer (RIS_VER2 only)[0.1 deg ©<I]
HBHB 9th word : Z &&F Z A2t from acclerometer (RIS_VER2 only)[0.1 deg <]
HBHB 10th word : X &8 Z A2t from gyro (RIS_VER2 only)[0.03663 deg =H%l]
HBHB 11th word : Y 28 Z A2 from gyro (RIS_VER2 only)[0.03663 deg ©+<l]
HBHB 12th word : Z &8 Z A2 from gyro (RIS_VER2 only)[0.03663 deg =H%l]
CS A& 12 £= 24 bytel &2 inverse at

Qm1 1st ~ 6th word return +.CS

Qma2 7st ~ 12th world return + CS

- RIS_VER20Il A = 0.46253469 mg/bit & 0.1 deg/bit & -0.469483568 degC/bit
(+£1.7g range2l ADIS162012] & <), 0.07326 (deg/sec)/bit & 0.03663
deg/bit & 0.145348837 degC/bit (+320deg/sec range2l ADIS162502| & <)

- RISLVER30I A= 1.221001221 mg/bit (+2.0g rangell Kionix KXR942l &),
0.750187546 mg/bit & 0.55555555 degC/bit (£2.0g range2l VTI SCA3000-D01
9o AL), 0.099403084 (deg/sec)/bit (+100deg/sec range2l XV3500CB,
ADB23+10KOhme A <)

= gto gt S &= right-handed-coordinatelll &

- "," separatorJt S

- A2 AM0AM B 22 322 M RIS_VER2(Analog Device
ADIS16201/ADIS16250 At ) ot 240 20| AUS

L) s
Qm ? ;
L — — — g™
ROBO
CUBE l o
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156 JUR=E

mIJISE, ZAS5E offset

Chapter 5. M MM 4X 2 Al

B OS5, 2559 offsetatE HHAM host2 M&E
B S| EYUHZ dFAUSO HRS F&t gt
20l | cIE mietole a9

HLHL, Ist word : X Z& JiHE24

HLHL, 2nd word @ Y & It 24

HLHL, 3rd word @ Z ZE DI 24

HLHL, 4th word @ X &k ARE 24

HLHL, 5th word @ Y 2& 2= 24

« HLHL, 6th word : Z &k AXE 24

HLHL, 7th word @ X & ZARZ=A! from acclerometer (RIS_VER2 only) [0.1 deg ©H<]

HLHL, 8th word : Y & ZA=2A from acclerometer (RIS_VER2 only) [0.1 deg <]

HLHL, 9th word : Z &8k ZAI224! from acclerometer (RIS_VER2 only) [0.1 deg ©%]

HLHL, 10th word : X &8 FAL2=A from gyro (RIS_VER2 only) [0.03663 deg =H%l]

HLHL, 11th word @ Y 28 FAIZ=A from gyro (RIS_VER2 only) [0.03663 deg &< ]

HLHL 12th word : Z &8 FAI2=A from gyro (RIS_VER2 only) [0.03663 deg =H%l]
- RIS_VER20Il A= 0.46253469 mg/bit & 0.1 deg/bit & -0.469483568 degC/bit (+1.
79 rangel ADIS162012] ZH<), 0.07326 (deg/sec)/bit & 0.03663 deg/bit &
0.145348837 degC/bit (+320deg/sec rangell ADIS162502 &)
- RIS_VER30I A= 1.221001221 mg/bit (+2.0g rangell Kionix KXR942l &),
0.750187546 mg/bit & 0.55555555 degC/bit (£2.0g range2l VTI SCA3000-0012 &
), 0.099403084 (deg/sec)/bit (+100deg/sec range2l XV3500CB, AD623+10KOhmS
a42)
- gt e 25 &= right-handed-coordinatelll IS
- AR SAE RIS_VER2(Analog Device ADIS16201/ADIS16250 AFZ)2F 10 g0l 2
V=

m B0
QJ g
- - — ==L
CURE |2
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Qi/Qi1/Qi2 B

Chapter 5. M MM 4X 2 Al

mIJISE, ZAS5E offset

B IS5, 2559 offsetats HAUHAM hostE2 M&E.
H S| Y0z LFAUSH 22 FE Y
H20l | 2IE IietoliE a9
HBHB Ist word @ X Z& JiHE24
HBHB 2nd word @ Y & It 24
HBHB 3rd word @ Z ZE D24
HBHB 4th word @ X &k ARE 24
HBHB 5th word @ Y 2& 2524
Qj HBHB 6th word : Z &tsf 224
HBHB 7th word @ X 2&F ZAZL=A! from acclerometer (RIS_VER2 only) [0.1 deg ©H<!]
HBHB 8th word : Y &tsF ZAFZ=2A! from acclerometer (RIS_VER2 only) [0.1 deg &H9]
HBHB 9th word : Z &8k ZAI22A! from acclerometer (RIS_VER2 only) [0.1 deg ©%]
HBHB 10th word : X &8 FAL2=A from gyro (RIS_VER2 only) [0.03663 deg ©H<l]
HBHB 11th word : Y 28 FAIZ=SA from gyro (RIS_VER2 only) [0.03663 deg &< ]
HBHB 12th word : Z &8 FAL2=A from gyro (RIS_VER2 only) [0.03663 deg ©%l]
CS A& 12 £= 24 bytel &2 inverse at
Qjt 1st ~ 6th word return + CS
Qj2 7st ~ 12th world return + CS
- RIS_VER20Il A= 0.46253469 mg/bit & 0.1 deg/bit & -0.469483568 degC/bit (+1.
79 rangel ADIS162012] Z<), 0.07326 (deg/sec)/bit & 0.03663 deg/bit &
0.145348837 degC/bit (+820deg/sec range2l ADIS162502 &)
- RIS_VER30II A= 1.221001221 mg/bit (+2.0g rangell Kionix KXR942l &),
0.750187546 mg/bit & 0.55555555 degC/bit (£2.0g range2l VTI SCA3000-0012 &
), 0.099403084 (deg/sec)/bit (+100deg/sec range2l XV3500CB, AD623+10KOhmS
Ed)
- gt gent 5= right-handed-coordinatelll &
— ", "separatorJt S
- AANSAES RIS_VER2(Analog Device ADIS16201/ADIS16250 AFE)BH 11 g0l 20|
US
m I =W
Qj ?7
- - — ==l
CURE |2
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Chapter 5. M MM 4X 2 Al

B OtSE, 2553 E AH0AM host2 HEEN

g3 2|§ metold a9

HLHL, Ist word : X 2& JIZ&
HLHL, ond word @ Y & Ji&xE
HLHL, 3rd word @ Z 2& IS
HLHL, 4th word @ X & 2A=&
HLHL, 5th word @ Y 2& 24=5&

a HLHL, 6th word : Z & 2AX%
HLHL, 7th word @ X & Z A2 from acclerometer (RIS_VER2 only) [0.1 deg ©+<]
HLHL, 8th word : Y &&F Z A2 from acclerometer (RIS.VER2 only) [0.1 deg ©t<!]
HLHL, 9th word : Z 2t&F 2 AL from acclerometer (RIS_VER2 only) [0.1 deg Etl]
HLHL, 10th word : X &8 Z A2 from gyro (RIS_VER2 only) [0.03663 deg =<l]
HLHL, 11th word : Y 28 Z A2 from gyro (RIS_VER2 only) [0.03663 deg &H<l]
HLHL 12th word : Z &8 Z A2 from gyro (RIS_VER2 only) [0.03663 deg =H%l]

- RIS_VER20Il A= 0.46253469 mg/bit & 0.1 deg/bit & -0.469483568 degC/bit
(£1.79 range2l ADIS162012] &), 0.07326 (deg/sec)/bit & 0.03663 deg/bit
& 0.145348837 degC/bit (+320deg/sec rangell ADIS162502] Z<)

- RIS_VER30I A= 1.221001221 mg/bit (+2.0g rangell Kionix KXR942l &),
0.750187546 mg/bit ‘& 0.55555555 degC/bit (+2.0g range2 VTl SCA3000-D012
A<), 0.099403084 (deg/sec)/bit (+100deg/sec range2l XV3500CB,
AD623+10K0hme| H<L)

- gt g& i 25 &= right-handed-coordinatelll S

,_
I
I
I

02

0

=

ROBO | 25
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Chapter 5. M MM 4X 2 Al

159 WV E=E

B OtSE, 2553 E AH0AM host2 HEEN

HEAO 2| metole =]
HBHB Ist word @ X && Jt&% [0.1 mg &<]
HBHB 2nd word @ Y &k DS [0.1 mg &)
HBHB 3rd word @ Z &8 Jt&% [0.1 mg ©]
HBHB 4th word @ X &8 2% [0.01 deg/sec 9]
HBHB 5th word @ Y &8 2% [0.01 deg/sec &=I]

Qi HBHB 6th word : Z &g 2t [0.01 deg/sec =<l]
HBHB 7th word @ X &t8F Z A2 from acclerometer (RIS_VER2 only) [0.1 deg ©H]
HBHB 8th word @ Y & Z A2 from acclerometer (RIS_VER2 only) [0.1 deg ©+<]
HBHB 9th word : Z &t&F ZAF2 from acclerometer (RIS_VER2 only) [0.1 deg ©<l]
HBHB 10th word : X 28 Z A2 from gyro (RIS_VER? only) [0.03663 deg ©H<]
HBHB 11th word : Y &8 Z A2 from gyro (RIS_VER2 only) [0.03663 deg =H<l]
HBHB 12th word : Z &8 Z A2 from gyro (RIS_VER2 only) [0.03663 deg ©H<l]
cS M 12 L= 24 bytell &2 inverse &t

Qi1 1st ~ 6th word return + GCS

Qi2 7st ~ 12th world return + CS

- RIS_VER20Il A= 0.46253469 mg/bit & 0.1 deg/bit & —0.469483568 degC/bit
(+1.7g range2l ADIS162012] & <), 0.07326 (deg/sec)/bit & 0.03663
deg/bit & 0.145348837 degC/bit (=+320deg/sec rangell ADIS16250°] 2<X)

- RIS_VER3UI A= 1.221001221 mg/bit (+2.0g rangell Kionix KXR942 &),
0.750187546 mg/bit & 0.55555555 degC/bit (+2.0g rangell VTI SCA3000-DO1
Ol A=), 0.099403084 (deg/sec)/bit (+100deg/sec range2l XV3500CB,
AD623+10KOhme| &H <)

- gto BE ) 25 right-handed-coordinatelll S

=", ""separatorJt 2

- FAML2 HdAHUM 2E 22 222 M RIS_VER2(Analog Device
ADIS16201/ADIS16250 AFE)BH 1 20l 20l AS

I_
I
I
I

02

op

=
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CUBE I 26

Preliminary Rev. 11/16/2010 Copyright @ 2008 by Robocubetech Co.Ltd.




Chapter 5. M MM 4X 2 Al

B OiSS, 2559 offset@ MHE 2tS SO A host2 HEE,
B S ZHUZ LFAUASO BRS F 6t offsetaf2 AIE6IN offsetS MHSH g+,
H3Eof 2| metole So
HLHL, Ist word @ X && JI&&E
HLHL, 2nd word @ Y 2& IS
HLHL, 3rd word @ Z &k Jt=E
HLHL, 4th word @ X & 2%
QK HLHL, 5th word @ Y &8 24=&

HLHL, 6th word @ Z 2&k A=5
HLHL, 7th word : X 248 Z A2 from acclerometer (RISAVER2 only) [0.1 deg ©<I]
HLHL, 8th word : Y 28 Z A2 from acclerometer (RIS_VER2 only) [0.1 deg &H<]
HLHL, 9th word : Z 28 Z A2t from acclerometer (RIS_VER2 only) [0.1 deg ©<I]
HLHL, 10th word : X 28 A2 from gyro (RIS_VER2 only) [0.03663 deg ©H%]
HLHL, 11th word : Y &8 B A2 from gyro (RIS.VER2 only) [0.03663 deg T+l ]
HLHL 12th word : Z 2&F H A2 from.gyro (RIS_VER? only) [0.03663 deg ©H%l]

- RIS_VER20| Al = 0.46253469. mg/bit & 0.1 deg/bit & —0.469483568 degC/bit
(£1.7g range2l ADIS162012] & <), 0.07326 (deg/sec)/bit & 0.03663 deg/bit
& 0.145348837 degC/bit (£320deg/sec range2l ADIS162502] &)

- RIS_VER3UI A = 1.221001221 mg/bit (+2.0g rangell Kionix KXR942| &),
0.750187546 mg/bit & 0.55555555 degC/bit (+£2.0g range2l VTI SCA3000-D012]
A=), 0.099403084 (deg/sec)/bit (+100deg/sec range2l XV3500CB,
AD623+10KOhm2| &L)

- o YE W 25 = right-handed-coordinatedll &

- BAN2ZES AANA B 242 222 M RIS_VER2(Analog Device
ADIS16201/AD1S16250 AbZ )2t 11 2t0l 20l A2

,_
I
I
I

02

og

=
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FEED ok/k1/0k2 &

2t
e

m JISE,

Ip

T 2l

B OisSS, 2552 offset2

H S| SE02 LEANLS

Chapter 5. M MM 4X 2 Al

HiHe gt=

et Wpe Het

I Al host2 HEE.
offsetgftE AESI offsetE2 MHSH 3t

g3 clE Ii2t0lE a9
HBHB Ist word @ X & JI&HE
HBHB 2nd word @Y &k OtSE
HBHB 3rd word @ Z 2&k tEE
HBHB 4th word @ X 2& 2%
HBHB 5th word @ Y &€& 24=5%
Qk HBHB 6th word @ Z &8 2£&
HBHB 7th word @ X &+&F Z A2t from acclerometer (RIS_VER? only) [0.1 deg ©<l]
HBHB 8th word : Y 2t8F Z A2 from acclerometer (RIS_VER? only)) [0.1 deg ©<I]
HBHB 9th word : Z & ZBAF2 from acclerometer (RIS_VER2 only)) [0.1 deg =<i]
HBHB 10th word : X 2t&F A A2 from gyro (RIS_VER2 only)) [0.03663 deg ©t<]
HBHB 11th word : Y 2&F Z A2 from gyro (RIS_VER2 only)) [0.03663 deg &)
HBHB 12th word : Z &+8F A A2 from gyro (RIS_VER2 only)) [0.03663 deg ©t<i]
CS A& 12 L= 24 byte2] &9 inverse at
Qk1 1st ~ 6th word return + CS
Qk2 7st ~ 12th world return + CS
- RIS_VER20I A = 0.46253469 mg/bit & 0.1 deg/bit & -0.469483568 degC/bit
(+1.79 rangell ADIS162012] Z2<), 0.07326 (deg/sec)/bit & 0.03663 deg/bit
& 0.145348837 degC/bit (+£320deg/sec rangell ADIS162502 &)
- RISAVER3UI A = 1.221001221 mg/bit (+2.0g rangell Kionix KXR942| &),
0.750187546 . mg/bit & 0.55555555 degC/bit (+2.0g range2 VTI SCA3000-D012
2 <), 0.099403084 (deg/sec)/bit (+100deg/sec rangell XV3500C8,
ADB23+10KOhme & )
= gt gEu 25 = right-handed-coordinatelll S
- " " separatordt &S
- BAZES dANA HE A2 222 A RIS_VER2(Analog Device
ADIS16201/ADIS16250 At=)BF 11 gt0l 20| AUAS
m I =W
Qk ? ;
- — — — ggo
CUBE |28
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Chapter 5. M MM 4X 2 Al

B ow m

W AR, AT, SEHM 2 81
B 255, 25, 2HAM2 22 A A host2 MSE
=0 clE me2tolE &89
iiiit, 1st integer : X-rate
iiii2, 2nd integer : Y-rate
iiii3, 3rd integer : Z-rate
Qw iiii4, 4th integer : X-angle (RIS_VER2 only)
iiiib, 5th integer : Y-angle (RIS_VER2 only)
iiii6, 6th integer : Z-angle (RIS_VER2 only)
iiii7, 7th integer : X-rate gyro temperature (RIS_VER2 only)
iiii8, 8th integer : Y-rate gyro temperature (RIS_VER2 only)
iiii9 9th integer : Z-rate gyro temperature (RIS_VER? only)
- RIS_VER20I M= 0.07326 (deg/sec)/bit & 0.03663 deg/bit & 0.145348837
degC/bit (+£320deg/sec rangell ADIS162502] &)
- RIS_VER3/40ll M= 0.099403084 (deg/sec)/bit (£ 100deg/sec rangell
XV3500CB, AD623+10KOhmel ZH<R)
m I T
Qw ? ;
L — — — g3
ROEBO
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Chapter 6. XIZ DIMENSION

6 XIS DIMENSION

I CUBU-MS2401-AA SIZE

@Robocube

CUBE-MS2401-AA

+Wz

@ +w”f@*0v'

[W=]Red [Tw] Violet [GTx]Blue

[1Black [D+1¥ellow | [+5v]Red

[=1White | [D-1¥ellow | [+)Black

[Rxl¥Wiclet | [GRx]BlLe | [DL)White
+(z +ly

43

50
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