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Design and Implementation of Ship Crew Position
Identification Module for Accident Response System

Kim, Sok Jin

Department of Electronics & Communications Engineering
Graduate School of Korea Maritime and Ocean University

Abstract

For maritime accidents, unlike accidents on land, an initial response 1is
very important to minimize damage, as they often cannot receive external
support promptly. In order to overcome these problems, various accident
response systems have been developed overseas and applied to ships and
large cruise vessels. Recently, problems with the accident response system
for the ship accidents have been pointed out. In Korea, the Emergency
Response Service(ERS) operates to support urgent countermeasures to
minimize damage in case of marine accidents. Usually it is necessary to
deal with accidents within the first few minutes. However, if there is a
problem responding to an actual accident, critical response time is lost.
Because calling on an expert and analysing a blueprint are too time
consuming, another approach is required. Therefore we have designed and
implemented the Position Identification Module for locating lost crew
members on ships that can overcome many of the disadvantages of the
existing accident response system.
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The system which can identify the position of crew members in the ship
is designed to be implemented as a module unit. It works to identify the
location of crew members in the ship through two separate modules. The
first one is called the “Position identification Module by Zone” that
divides the ship into boundaries by considering the structure of the ship
and the identification of boundary zones. The second one is called the
“Position Identification Module In Zone” that is capable of identifying the
position inside the module itself.

In the design of the Position Identification Module By Zone, it works by
defining the boundary area using a 900Miz RF-ID Reader and Tag. The
module was designed so that it can process the per-zone data through
installing the RF-ID Reader in the boundary zone.

In the design of Position Identification Module In Zone, it can find the
magnitude of energy, SVM(Signal Vector Magnitude), and measure the
moving distance. This is done according to the size of the energy measured
on a three-axis acceleration(Roll, Pitch, Yaw) sensor in MEMS sensor to
find the position of any moving crew members in the main boundary zone.
Additionally, it is also possible to recognize the direction of movement using
a Gyroscope inertial sensor. In the case of SVM using the MEMS sensor,
the data is processed to compensate for the moving distance of the energy
magnitude according to the moving average method which continuously
averages the magnitudes of energy and the moving averages. The
processed data is then wirelessly shared using a fixed UHF communication
modem. Implementing this in the module, the Position Identification Module
In Zone is miniaturized and the Position Identification Data in Zone is
shared by making it the crew members’ portable in an accident situation.

KEY WORDS: RFID, SVM, MEMS
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7] o 8]& F4E AAHS Fa DataE o] 2t} Fig. 6 A
address, Write¥]E, Word address7}A|= ¢

old Startxz7o] & & Slave address, ¢ th= 1S HuUal Datas o] A
A}

SPI W == HolF F4lo] 7t
A Atk Mz FAL 4 )

3 FAFAOE nlaEe} Seolng o] Fol
AL B3 o]FojAEH LolnE Mg

off

S
7] 3 o =2 SS(Slave select)7} 913, vl2El oA 9= SCLK(serial clock), v}
2FH &¥olHA &olB Y2l MOSI(Master output Slave input), PF2E
golH

A &#olB &<l MISOMater input Slave output)Z7} $th.
Al

Fig. 7> SPIH 2 T4 9] MOSIgH MISO FefE ywerd Zioltt. SPlo=

_'IO_
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[2C¢} Zo] 7] mES} 9)7] REVE l=H R/WReade 1, Writee 002 &
st ARg-3lt) 1byte® % 7] wj&o Word address 7HIE<9} R/W 1HIE

o] #|A HU1 Datas HUA 279} ¢7]E sttt lbyte® HE=H7] wf o
Word address 7H1E<} R/W 1HIEE #Zo| a4 EUWi Datags HUWA 227]9}
7€ FTH11L

s 2

2.5 Serial(RS232) B4l

XA A AHOAE JFETAA, AolR2TE AA, A7) A} e

AN SZHE 12C, SPI B2 AHgstol A mlojlaz =z A9l SAlste] b
olBlE AdstM A AHE 7haste] PColl FAlstr] 9fsiA= RS232C &
AA & AFE-Rhth RS232CE 541 B F stU=EA A5 E AEE Bys §

NBAL ATHT. YLENE CPU, IDE £E = 3 ®o] ol BitE %44
S BAoRA DEEAL AFHAL, Asw FHe FAs] WSeo)
olUel, 1&EEALS FE3H7) Al Aeks wWol vkt Wi AH EAIS

)
%)
S
W
[\
(@]
o,
—o
of
=

TAn 8o HAFLl Hls) AH3H, o= 15me] A
Fok. RS232+= FElIA(Electronic Industries Association)ell &3l +F
97 == HA TX, RX, GND & 34lo] glow HEalo] 7153}

i

of
rz

]_

o[r
o

__Q N
o
i
_EL
N
)

UukA <l MCUS 7% HlE7]4 F4ls 93l USART(Universal Asynchronous
Receiver/Transmitter)e] B4 AEEHE 71x 3 Yt} UARTOA Uo= A5
+ TTLAZ gS 7AW, o]z ofstal FAAZ7E wl-¢ &k #v9k ofy
2} RS232C +12Ve} -12Ve] Alsgi-& 714
AE sNZAst7] 8l MAX232 T+ SP3232¢} %

=
fo (&
riot
Y
ins
o
(e
ko
2&
Iy
E
QL

A Brssty, T el Ax|Atolout HEalo] 71e3d EALS 7EXTh HolH
AES A= 52 F AAe] A= Fo 23 1S of sy, ti®
el HA gto =AM Baud rate, HIE <, 3 EE] Fo] Ut}
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—_—

A wWEel FA Al s’ do
o]

RS232C& TX, RXAo] M= T
TEAlo] Tt Fqle]l BER FAd o] Fod = 317] "z, Hloly
s=O U3 AV BAHA deon zzad HAVE Zhdsitt. RS232CE 3
@3 Fx= gGA AEE 7] W&, dAMAE B AAAAA AHEH
Al Aok

RS232Ceol AFE&-E = 4l
- TXD(Transmit Data)

HF7]4 A

El7} YoE= 23 Aot
- RXD(Receive Data)
A = Alsdolt

- AR A Sole= AETA HolHE

- RTS(Ready To Send)
A7} 25 e ZUE S} 22 DCERFA A HleolHE

Blol 2 DCERAIZE HAFE o & DIERAA A dHlolHE

Bd == =y
S FH7E JS UEde A3 Aot

TR(Data Terminal Ready)

AFFE == Erdo] ERloA Apile] F44l Thed AHY S dEe A
Aol duir oz HFH Fol A AV & 54 XTEE 27|38 § o] 4l
3E 9N H

R(Data Set Ready)
mdo] HFH e HuEEAA Aol F44 73 BHd S dEFe A
2 2hlo Q7F & mHlo] A4l AHIE 3otgh & o] o]

_12_
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- DCD(Data Carrier Detect)

Zgo] AuH =9y Astd 52 5 =
| MLl sE BUer o] ASE HAE3IAS HAFTH T EHudo| &Y
FE= AlzAo|tt
- RI(Ring Indicator)

FiE mHol BAISY] ANA WA AHE Bojem Asiuol %am =
colm) o] AEE wHlo] AAstel WFE Ex el FeiF

E]’ = T
o dwtdo g AFEY} o] AEE WA HE Hsw Ao S =2
e E 5%

- GND(GrouND)

RS232C A& o] =] ojrt,

Pin1 lDcD | RS232 Pinout (9 Pin Male)
]F:“ i _T_;ég Pin 1 Pin 5 RS232 Cable
m
Pin4 |DTR 7 ™ 3= R 2om
Pin 5 |GND tO""“";}O il [ ] Sl
Pin 6 | DSR \ st ¥ o' 62 6% 04 &5 S50z 63 62 o
Pin 7 |RTS - 05 07 05 @9 09 08 07 O6
Pin8 | CTS Pin 6 Pin 9 Microcontroller PC COM Port
Pin 9 | Rl {male Sub-D connector) (femal Sub-D connector)
. _ i pep=
Fig. 8 RS232C 7 g =0 Fig. 9 RS232C 24X =

AukF 9l MCU9 ¢ HlE7]2 541& 98] USARTEH:= 541 #HEEHE
ZHA I QEY 714 YeE AEeE TTL Als g¥wS 7FAH, o]z oF

SAAZYZE Wl Fe S Adoh By ofyel MCU 4159 49 BHE
VEE 3VAES AEHWe 71A7] wfEo] RS232C +12V, -12VE w3 =+
sl Alawslrt "4Holth. MCUS USARTe9 4ls A& dZAFFo=A
RS232C ¢Y=9<S & 4 oA HrH12l Fig. 82 RS232C #A49E A WS Fig. 9
£ RS232C AA=E Yepit

:LU‘H

_13_
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2.6 TCP/IP &4

YA H A AHA= F9E AH AHABE RFID Reader’| 288 #HE3E o
o|HE PCell F4l3t7] 984 = TCP/IP(Transmission Control Protocol/Internet
Protocol) &4121& AR&gth Mol A& Serial tlolHE F4Al% 7H5skA] Rk
Serial B41& AREJF A% HlolH M-S FH3HY] A EEe MSE
BANF= Xo"] 2 F71AQ1 HolHE T Mgt AA7F Hasie
TCP/IP EA1S AL&3H slogojzel aa4 D do|Ee AlFA 817} o]
sttt TCP/IP= ASFE U ESAAA AMEE = WAA w2y s HS st
58 AHosl:s T2 EF oS oudls Ao Z, TCP/IPS FE3
goFsk Qe 8138 WESYZ Fig. 10 o A&5E A= g2 73 94

TCP/IP =2 EZd] o3 P& A= b

o] Azwlo] ® e Azus s ol dEe @ =

o F410] RS AT} TCRIPE 5 7)o AZo2 o]FolA glom, 49
LAY FAELS 7 wele AIPER Balsio AU

7% SaE A5 o) WAAR AZFCADEE 7%

wat) o9 AE P 7 RS T4 RES 4 oz T

(o3
uul P
Y
Y
2
ol
ot
ol
)
X
b
i
e
IR
%0
X
g
v}
=
[t
o
u
ox
fo
é
m
é
r{r
i)

> > 9
RIS

>
it L

e
il
SRS
»
o
fru
S
i
o,
—o
N
i)
»
ull
rlo
o
o
ST,
oX
1o
X
fru
O
il
o,
fru
i
o -~
:,OL_"

i
Y
ol
-

2
Y
o
it
o

TCP/IP B4l ZgoldE AW =g Jidoeg F2siy, FgoldES 87
of st AW7ZE ARE AFst= FAoltt. TCPIP= 7|2 o= ¥ Oy &

_14_
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W 7} Aol YES AN @ He JHoR E gE @ Hoze v
NA Aeg o|ngth TCPIPE ol &3k= 49iAZe] 38
| A48 H&olgtn $Er 1 ojul: Zzte ZejoldEe] age ofF 4
=

re
iy,
o (
i)

v

r

fo

o

:\_l‘

=

o

_V\_l‘

2

N

%0

rlr

=

fu

Mo

ox

fuj

lo

)

of

o

ft

o

Ak v AAY HES AERE XA dong RE ALAEC] I AR
& AFNAM TRt AR F Atk 2y TCP AF AE gL &
Aol Zgkd AA R 50l w4l Sl AF &s57t ol Fod fAA HERE

node - node

=

Fig. 10 A28 tef =22 A& )
TCP/IPS] 7742 t&3 2T,
-IP F4&

_15_
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TCP/IPE At&ste= AFFEIvid sty Sd 5= 32HEFLot. TCP/IP =

7 A
2EFL A4t AFEE o PF2E WEA it o4 7hAok J.
- Subnet Mask

EZ 2 [PF47} Local Networkell 91+=%] Remote Networkel]l JQE=XS Zto}

T 32°E F4o|th
- Default Gateway(}-$-8 F4)

XA P47} Local Networke] ofbd T2 Remote Networkel]l 1S o
Remote Networks Zto} 7l= &3 &S 3ty izl 296 F471 Aol EY

o] F&7 At

- DNS 4

TCPIPI A PF4E HF BAAE b 1tk 283 BE 7
e o5y olgle PFANTHE AgAE0 olsfEls] e
AHgtel BAIE71E YTk of W ALgREC] = HFE o
PF48 Zobd AgAEL HAFHBU Fokm HolE Filo] shds
AFs Azdel Fag Bath OA A FHE oldel LANIAE =3
Ao DNSHME 83 &
s1 1P| DNSHW o] F48 Tgat8 HrH14l

al(f

o

pau)
_©
olfy
&
i
=
Z
Ho
of
Y
N
R=}
ft
gQ
X
i
=
ro
>

rr
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A3 AANHE 2E HA

31 7HE X HE 25 44

AAAE A 2"HoMs 7T 2 AFHE= RFID Reader ¢F RFID Tags A
gotod A T AEARE Adsta 79 W AAAEL TFEEAA, Aolm
2

= A, AAT] AN Ze BHNAES ALgstel A oA g} o) 5
Fo =4 Atk 9D Azl T AN AP PR duhyre 5
%A P99 vl=e A4 EHRol™ RFD Readersh RFID Tag & AH3h

N B4 THO o)Fel T XA YuE A Bk

A 53} 125kHz;, 134k o< 2] RFID Readere] 7Z-9- <1242 7F 60cmP]REe] #
S AXAYE 7HA L vk a3}k 13.56M the e RFID Readerd 4% &%
3} o 4] RFID Readere] 218 o] BRAE R r=t) Z2thy}l 433920 o) &9
RFID Reader®] 74 7}2e] a7k2 AA4 4 s5Fo]7] wj&o] BW=e] RFD
Tagel EZ9 HYE FgFsle AA7F Qs wlolm=z3 256 oY
RFID Readere] 7% &z} =ulo] RFID A&l AA7]= Qlaa AHS £317]
7F 4A &

Table 3 900Miz RFID Reader A}k

.- 900ME RFID Reader SPEC (AD0703)
R = T3 900Nz (el LA F)
= o1 # o] 2 Serial, TCP/IC, CAN
-_— )¢ Tag 900MH:
= =24 1~15Meter
o A F =71 450mm x 450mm X 75mm
AEeS -20°C ~80C
e By 2 o) ~
Fig. 11 900Miz RFID Reader cnvY v 5~16VDC
- 17 -
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A 7Fo] A RFID Tagoll M9 WS FH3HA @l 2] 7Msd &
ol thE RFID tag Q4= 7} 3hth B Ao i 9%

o4& 900 RFIDE AMg8teld =& HAE stk Fig. 11 oAE 44 =
5 A7 "H2Eo| Ag-= 900M: RFID Reader ¥ RFID Tag ©|tt.

%+ Test Procedure Diagram

Serial Data
| Output
| \2\ 9V
I (RS422/19200bps)
900Mhz RF-ID Reader (AD0704)

900Mhz RF-ID
Passive Tag

TCP/IP

Protocol Config & el
‘ |Ethernet Data Output I
~ (Direct Cable) 1" ,
Computer

Fig. 12 900Mz RFID Reader A|¢-d=}

Fig. 12 o4& 900M RFID Reader =& A4 TEST ProcedureE YERU
9lth. TCP/IP E41-&(P addresss 192.168.1.200) AF-83}od 4] RFID Readere] =
Holg XHl, T2 EZFE AASt} Serial ¥ TCP/IP F 71X &9 dHloly =

EZS MAs3 RFID Tagel =¥ dolelE vl 3ot A XA A A Fsts

HC

H
e

RFID Reader ®lo]¥] ASCIl Z"iS Fig. 13, Hex £9l-& Fig. 14¢} #t},

1 F10D01E2001071361800840390E7AB98.

Data IF Data Antenna CC+
head+ lengths’ No.+ EPC 12byte+!

Fig. 13 AD0704 900Miz RFID ©}2~7] ©lo]¥l ¥ E|

_18_
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02 46 31 30 44 30 31 45 32 30 30 31 30 37 31 33 36 «
31 38 30 30 38 34 30 33 39 30 45 37 41 42 39 38«

Fig. 14 AD0704 900Miz RFID & A} wlo]E] ¥ E|

RFID Tag 10%& RFID Reader o th-&-3te] H2=Esta H2E HolE =¥
e = Serial I} TCP/IP ASCIl Z2EZ ©o]E]E Table 49 ¥l w3t Th

Table 4 RF-ID Reader(Serial, TCP/IP) o}27] ©lo] ¥

RF-ID Serial Data RF-ID TCP/IP Data
|‘. T T TRRE . Siaus 2991 9| Al RAD TEST
— C80700E2003412015D73 | mosmacecs o vrsion = B Vo1
Data | | 3 caoroocsoosemnatn 72
— C80700E2003412018749 - C80700E2003412015D73
— C80700E2003412016F61 - C80700E2003412016868
Receive | | 2 Gamoortakamtons ] CBOTO0E2003412018749
T
S/W | | 5 ceoroszostamics = |
| Gootaoeso0sarz0n 7csa
o [ e i == i H VA & |
Cardl - Cardl :
— C80700E2003412015D73 — C80700E2003412015D73
Card? : Card? :
— C80700E2003412016868 — C80700E2003412016868
Card3 : Card3 :
- C80700E200341201864A - C80700E200341201864A
Card4 Card4
RF-ID — C80700E2003412018749 — C80700E2003412018749
Cardb : Cardb :
Ta — C80700E2003412016F61 — C80700E2003412016F61
g Cards Cards6
— C80700E200341201735D — C80700E200341201735D
Data Card7 : Card7 :
— C80700E2003412016868 — C80700E2003412016868
Card8 : Cards :
— C80700E2003412017F51 — C80700E2003412017F51
Card9 : Card9 :
— C80700E200341201854B — C80700E200341201854B
Cardl0 : Cardl0 :
— C80700E2003412017C54 — C80700E2003412017C54

_19_
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32 79 W X4 2E AA

3% 7HER AlA e =9 Fole ARl XFHER olF 1A &
sthibe]l thEAQl Fo= Agstr] fsfiA A3 o] SVMSignal Vector
Magnitude)& g3t 3t oy ZE)Z WMEASAT A7 A X, Y, Z
#HE 3F VISR AlA e =Y THER gholth

3F 7SR AAY X, Y, Z #& AdUAERSE ¥Este 2o A7,
ASFE ¢ F Joy Aolz2mE AME FIA olF WEFS & F Jut
[15].

E=VX*+Y'+27* o))

-E: duy=A %

-X, Y, Z: 3% 7t&Ex AN =9 g

EEAA AFo AFL-3F MEMS 4l A= Invensense AF¢] MPU-915034 Dfrobot
AFe] CMPS-11 o]th.(3=A. MEMS Al A 2] AFeFH] 1)

InvensenseA}2] MPU-91502] 74-9- MEMSAl 4|l wlo]m 2 2 M4 glo] 12C
FARA o ® HolHE A 4 AoiA Raw Data 54 2 7h&o] 7hsdtH,
DfrobotAt¢] CMPS-11 79 A& mpol|maZ2Z2AMAE F3lA A2 HolHE
[2CEA =& Serial FAIHA & AREslA Al HlolHE A 23

Fig. 155 79 U XxAE =g AAE A £S5t HolHE 33
= MEMS, =" d ol E 7}&st= 32BIt ARM Process Cortex-M4 Ei/ﬂ] A, 9

—_— T

o] A LY=L =Y 3= JTAG FH3 HolgE I 4 &=
GLCD, 33 HolgE <9Fel QEH o]~ 7153 RS232, AYS FF3h=
PowerZ T4 =t} Cortex-M4 ZE2AX A= MEMS AlAZE FE SPI 12C &4l

HEAlS AL83te] HlolHE £t £AISE HolHE 72 A 8sted A GLCDO
DAL HolHE &<l 7Hsdt=Es "92E Ho SA A HolE ek SA4A Hol
HE U= JE=z 28T o =5 24 sler USB dHo g E o
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i
9#
2
e

B Feje) Frist gols=s UA Ak

o MEMs 313 408 Block Disgrars | T

MEMS - 3Z=7}& 5 2hol(Gyro) S8
Switch - GLCDO|| C|~Sg o] == Fa
JTAG - Download Debugger

12¢

MEMS <l

L - MEMSZ S| Hl0[E| 44!

Cortex-M4 - 29| gl 0|57 2|, €a2|F A4

. Cortex-mM4 - GLCD 9l RS2320] Hioje &5
S{‘:E't:;‘ Fio-> LISART RS232
Power - USB HHE S SolM 5V->3.3V (Battery)
Powier GLCD - 0|72l ¥ e BA
[Sv-53.2v)

RS-232 - Serial Data Z23 (FH S

Fig. 15 < W AR 4E =

A BEE

il

Fig. 162 7+ W 9X42 =g 44 E5EE Algo= 44 AAFe 3

24A Artworkste] A AFS AZFSFAT.(EFB. 79 U AAAE AAF 3

=)

Fig. 16 79 W Yx2¥ =& A AZE A2 (Top, Bottom)

79 W AAAE 2g AAlAAEs AAWAEB =71 Fig. 173 o] A H

_2‘]_
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°olHE =43ty 47kA FHE(FAY e, 271, wmEA A7), H71) Table 5
o} o] &7 ko] JAMES AsiAnlel

Ererayits)
—7

- COMPASS

- PITCH(Kalman Filter)
- ROLL(Kalman Filter)
- MAGNETIC

- ACCELERATION

- GYRO

- TEMPERATURE(’F)

Fig. 17 7ol 0} $1448 28 4A A2E A% dojg 54

Table 5 olYX|(E) =4 UA It

=2 = SVM (Signal Vector Magnitude)
=2 8l 15,800 < SVM = 16,000
7] 16,000 <= SVM = 16,800
wW=A A7) 16,800 < SVM =< 17,500
= 7] 17,500 < SVM =< 18,100
_ oo -
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3.3 H1AAE oy FA 2E A

Fig. 18 ¥4 UHF &4l =24

x4 wlolEl S PCol A7) glald 7o @ 91148 elolEl& RFID
Readere] TCP/IP ENH“—IQ Mg A B4l st 7 Wl fA AR HlelH =
=

AT A STASe] SHFACl b FAFHA UHF 7719
FARE AHgsiold Faw Fig. 188 9121218 dlolg 54L& 98 A2
wolx g rﬂom l e ¥4 UHF BAmsolth Ted X144

olHE AT 4 Yt} Fig 19% ﬂ—le—'t‘étﬂolEi
3%(X, Y, 2)9] HolElE A4ktel 24 UHF §41w4)
A Galsha ol BB Selsiart,

_23_
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<+ Test Procedure Diagram

Aﬁenuate&

Serial Data

5V /21A

< TEST RESULT
Test Data Format
$DCSAC, X XXX,

X = P(+) or N(-)
XX = X 250633 /15 @

OO0 CHECKSUM

1 TWatt P—— .
Output o ARG D *
(R$232/4800bps) =20dBm. el e e
1 1 [stceived datiy) o Port Settin 1
'I-n-c-s-n;-.:_;anr. Vo2ken N, iazeee  Bawarate s |
- T soe 224011
- = Data Bits | L
‘ | Segal Data / B stop nits || =
| ! utgut DGSAC, N, e
..) s {RSZ32/4300bp5) pariyy  [M° g
- b oy S T

L] Rx Fornat fpsein - 0 Close Con

Clear

- Data Format 2112|5 &8 0|32 2 HH

Fig. 19 UHF 5417 9 x]4/¥ H o]H

Table 6 F

A 2E AgEA
A UHF S =5 AL

General Specification

Frequency Range

1460z ~ 174Miz / 438MHz ~ 470MH:

Frequency Control

PLL Synthesizer

Channel Spacing

12.5kHz

RF Data Rate

Half Duplex 4,800bps

RS-232C Data Rate

2,500bps ~ 19,200bps

DTE Interface

RS-232CH &

Temperature Range

-20C ~+60C

RF Input / Output Connector

N Type Female

Service Area

MAX 50km(With 9dB Yagi ANT)

Input Power

AC 110/220V

Size

485mm(W) x 258mm(D) x 88mm(H)

RF Transmitter

Frequency Stability

+/-2.5PPM(-20C ~+60C )

Deviation 2.5kl Max
Modulation Direct FSK
Output Power 4.8W/10W

RF Receiver

Sensitivity -115dB(12dB Sinad)
Spurious Rejection 70dB
Intermodulation Rejection 70dB

Collection @ kmou
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A28 ol F4 ZE AA

53l F2 A%5S Table 63 o RE FHAE=

st XEE o FH7E FallA A28 HolEHE B
- 25 -
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A4 ARAE =g 7

41 798 YX4E 25 74
Ty 9xAEe BE A 9 H2AE AHE nEgowE nE TAL
stEom MAE F9E AXAE ZES AR

T

Fed 9)x4W 2B 900MEES RFID Reader &8 291 o4 91%14
HolE] 7% A dlolE Feto] WAL tiyel b ok

U Ee)A HolEE Falshd 28 HolHE AA2 At FHA U
olf Hel%E BolWe 7181514 Rake] Hlolge] o] WAIFTE HolH

=

) Elo]m oz ol AL 1r3ly] £ a4 Multi Channel RFID Reader=
Abgsted T YA Holy AlEA SE7E Thssith A" FHE A

X218 ®E9] 4Ch RFID Reader E&74 2 Fig.202} o] RFID 441 Qe
_]
o

RF #AolE, 1 YAx], RFID Reader® +A S th

RFID Reader®] %<2 ZAsl= Tag FRE FA15k= RFID Reader?] <ot

_26_
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_;

9} 't} RFID oHEIUES E3A <
25 Z W3sle] £838l= RFID Readere] AE ALY

AL

Collection @ kmou

Abeke Table 7, RFID SHELk HWJH 8l Fig. 21, RFID ¢te|y VSWR Fig 22
AE HRE Asbste] RFID Tage] ARE
F2 Table 83 Zt}.

Table 7 RFID Reader ¢FeE|U Aok
i T A I

T H Y 902 ~ 928z 500hm

23 A 1} 1.5 :1 o]3}

7 3} RHCP A4y Hy

ukx] z} 60° +5

=1 3dB o]3}

SE= 9dBic +0.5dB

A& 4y 1Watt
Besm Pesk= 947 tBi, -5.00 deg G"'EE“"" ¥Fraquenee 0802 (-
Baarm Wil 61.97 dag, -3.00 48 . PEmguence= 0 H A& @G-
Baam Feakl= 9.00 ddi, -3.00 deg _ e = 19— it , -~ S8

Beam Ndth= E1 57 deg

Beam Peak=s 893 dbi, -4.00 deg
Beam Width= 61 .83 deg, -3.00 dB

Amplitude [dBi]

40
Degraa [dag|

_27_

Fig. 21 RFID Qe A&

90 AFrequence= 0923 {GHz)

= GALTARLISE_0n01 op AT



SWR 450 m/  REF | 1: 1.1531
ARD-06B-1SS /20090001 997 870 000 MHd
SIART  902.000-000 MHz STOP-928.000 000 MHz

Fig. 22 RFID ey VSWR

Table 8 RFID Reader A& A}<k

T e G a7 I
g 917 ~ 923.5M:

T B 902 ~ 928N

Z84g 1Watt o] &}

52 At 7.5V+0.5

EEE 1.7A ©]3}

RF =9 Port & 4 Ports

Reading Distance Range

3Meter o)A+

5.19dBi ANT7|=

Writing Distance Range

2Meter o]+

5.19dBi ANT7|=

1SO18000-6 Type-B

22 Protocol

EPC Clobal Classl Gen2

RS232 (DB-9F)

Collection @ kmou

Interface LAN (RJ-45)
GPIO (DB-9M)
Operatint Temp -10 ~ +50°C
Antenna LAy
- 28 -




Fig. 232 RFID 4d&5< ASst7] 9% H2E =270t

“& [HD Header Management System

)

Fragrami{P') Raader ConnectioniB)  Systern(Sl  User(U)  View() Helo(H)
i AL = L=

)

BAHw H LG BE B

Ho | Taa ID Tag Hame | Twee Total Read| Read Fete| 4ntennz | CH Date/Tine
— § Information Uszr Connand
s Tatal Unique Tags (! Il [ Gomuand | - Send
Total Read Counts < ey i _Rate 0.00 Fezponse

0

0
150-68 Sensitivity : ]
EFC Gl Sensitivite © o
Gen? Sensitivity - il
I” Enzble Leaks [Tap
I~ Fixed Tine Test |

Interval - 10 Szconds | 5

Pate Mode m

W “SaEonds Fesat Fate
i Seconds Dlear Tag Data
I~ Besp Sound Bl sd [WaiE | ==t

E Comm Status © Connected va Serial (COMI) i -

~ [Tempearature : 44 cegres

Fig. 23 RFID B|2~E > 213

(D Pull Down Menu : Program, Reader Connection, System, User, View

@ Tool Bar

- Connect Serial Port : Al8]d L E AA zko & RFID Readerd] A&

- Connect TCP/IP Port : TCP A& 7t ©. = RFID Readerel| <

- Disconnect : RFID Readers} §4l& &
- Serial Port Settings : Al2ld & &
- TCP/IP Setting : TCP/IP F <ol #HH =
Reader Setting : RFID Reader®] A4 %k

Start Setting : Tag Elo|E]|S 3 3o}
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Stop Reading : Tag ®l°|E +3& Witk

[e)

save Excel : tag information table #t-&

@ Tag information table : tag AHX A

@ Information : 7+t 54 AR 9

S 24

1
|

ol Al
el

Tag Information Tableo] A3 4=

QJ
=

sz AAd,

=

[}
A

. = 2= =
® User Command : HEX Command& 7% Readerol 4] ResponseE 3EA|
=
® Status Bar : RFID Reader¢}2] A7Z2-73e]<} RFID Reader 255 3EA|
1 A= o =35 o] 5 Z=
Fig. 24= RFID A%< AS3s7] 91 H2E 2oy 41 Aol
£ RFID Reacler Management System — X
Program(Py Reader Connection(R)  System(s) Usenu, \newm Help{H)
v *
Db ELf B8 B
Ho | Tag 1D Tag Hane | Twpe | Total Headl Read Aate | dntenna | CH | Date/Tine ~
1 E200341 | BS0201 1349073263 E200341 1 B20201 1349073263 Gen2 0.00 | 2017-08-30/17: |5'5"
2 E2003411B202011349073321  E200341 1830201 1349073321 Gen2 7 0.00 1 85 2017-08-30/1 72|
3 E200341 | BB0201 1349073308 E2003411 880201 { 349073303 GenZ 13 | .00 1 =5 2017-08-30/17:16:5¢
4 E200341 1880201 1349073265 E2Eﬂ3=ﬂ |BE0201 1349073265 Gen2 17 |00 1 86 2017-08-30/117:16:5¢
] E200341 1 BE0201 13490735922  ER003411BS0201 1349073322 Ben2 9 0.0 1 =4 2017-08-30/17:16:5¢
] E200341 1 BB0201 1349073323 EEEDSQ] 1680201 1349073328 GenZ 4 0.00 | T 201 T—Uﬁ-aD/l T216:50
7 E200341 1 BE0201 1349073341 E200341 1 BB0201 1349073341 Geng 17 1.00 1 a0 2017-08-30/17:16:5¢
8 E200341 1880201 1349073313 E2003411B50201 1349073313 Gen2 14 1.00 1 83 2017-08-30/17:16:5¢
9 E20034116B02011349073319 E2003411B880201 1 349073319 Geng2 10 0.00 | 83 2017-08-30/17:16:5"
10 E200341 I EE[IEUI 1349073310 E2003411 620201 1349073310 Gan2 5 0.00 1 29 2017-08-30/17:16:5¢
11 E200341 1680201 1349073264  E2003411B80201 1349073264 Gen2 4 0.00 1 92 2017-08-30/17:16:5¢
12 E20034] |BE|:|20| 1349073326  E200341 1BE0201 1349073328 Geng 31 2.0 1 83 2017-08-30/17:16:5¢
i3 E20034] |BE0201 1349073343 E200341 | BE020I | 349073343 Gend id 0.00 1 g2 2017-08-30/17:16:5¢
14 E20034] 1620201 1349073333 E200341 1680201 1349073333 Gen2 20 1.00 | 92 2017-08-30/17:16:5¢
15 E2003411B80201 1349073303 EEEBSAH iBS]EDI IS&ED’?SSEB Gan2 12 1.00 1 &6 2017-08-30/17:16:5¢
16 E20034] | BB0201 1349073340 00341 | BE0201 1349073340 Geng B 0.00 | a2 2017-08-30/17:16:5¢
17 E200341 1 BE0201 1349073384 E2m3sﬂ I BWEUI 13490'73334 Gen2 B 0.00 1 92 2017-08-30/17:16:5¢
18 E200341 |BB0201 1349073311  E2003411B80201 §348907331 1 Gen? 12 1.00 1 86 2017-08-30/17:16:5
15 E20034] 1630201 1349075270 E200341 1630201 1349073270 Gen?2 3 0.00 | 86 2017-08-30/17:16:5
20 E2003411B30201 1349073268 E2003411B802011349073268 Gen? 5 0.00 1 92 2017-08-30/17:16:5¢
21 E2003411BB0201 1349073330 E2003411BB80201 1349073330 Gen? o 0.o0 | g2 2017-08-30/117 53
2 E2H] IGO0 EXO BEOPD | UITNe e 2 Om | T ATeIITIsE.
< >
- Infornation User Command
Total Unioue Tags 31 Succes 3 Trial i Conmand | | Send
Total Read Counts €84 SBuccess Hat © Rate - 11.00 Respanse
1S0-E8 Sensitivity = i} Q0044301 1000B27TF
mEMI T Y lnterval * [ 10 Seconds GERERAL Cont ro [Reading Start/Stop]-0K
EFC CI Sensitivity : D e TED1 01 C004A301 | DOB2TF
Ben2 Senclbivity : g Fate Mode © [Tine Hode =] %EEHmCEMkII}SHaaI Mode]—
I~ Enable Leaks 10 Seconds Reset Rate RS I%ES,‘?EQ Start/Stop] -0k
[~ Fixed Tine Test [T0 Seconds Clear Tag Data %Eg%?\fmﬁaaﬂéﬁag#g Start/Stos]-0k
I Beep Sound wed Tine Tes
Comm Status ; Connected via Serial (COMA) Temperature : 32 degree 4

Fig. 24 RFID Ta

2A
U

[e) o
1l

RE9 AA|EFS RFID Tagel =7]

o
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g =% dloly

= 55mm(H) X 85.5mm(V) X Imm(D)
T8 25 AAEFL 55mmH) X 27mm(V) X Imm(D)S.& A2+ &+
121 A8)= Ao SMeter 7+A] <14 715380, H4

1.5~2Meter ©]4qt 21



d HA A ely 3ol ThestH, 7 Wl AAAE oy A
& Bgol ZAsto] 9] 73 FH Fig. 25 #Zo] Az skt

4 FI}4=: 900MHz

4+ 37| : 450(H)x450(V)x75(D)
<+ 57 : 800g

< 915 H 0]~ : Serial, LAN, CAN
+ 3a5dd12v

< 53 : gL 2HY

< 1= : 900MHz

4 37| : 55(H)x85.5(V)x0.8(D)
< FIi=: 900MHz & TE : pvc

< 37| : 140(H)x130(V)x35(D) & QMHE| : 1~10 Meter

<+ 57l : 600g

4 2IE|H|0|A : Serial, LAN, GPIO
» agHd 75V
e
“

s E30: oL} 2 ch) Qe || @ .
» QHEILE 371 : 218(H)x218(V)x52(D)

Fig. 25 794 2¥ BE 33 /M AAF A%

< Fhi=: 900MHz

< 37| : 55(H)x27(V)x1.2(D)
< MZ: PET+PC

% Q1M H2| ; 1.5~5 Meter

42 79 W AX4E 25 74

Rendering

I\ N

\ | X > N
MCEPI\IHJS \ ! MEMS MEMS
Schemy CPU 3D - CPU

MEMS CPU PCB Size :
13mmV) x 28mm(H) x 5mm(T)

MEMS \
Senser
Al P7

MEMS Senser PCB Size :
13mmV) x 13mm(H) x 3mm(T)

) N

[\ I\
MEMS MEMS
Senser Senser 3D

Scheiatiog Rendering/
?

Fig. 26 79 Wl f1x4¥ =5 3244, PCB A%}

T4 Y gxaE mEgL 3=X)Y,2) 7FEES wHHDDUolHE A5t
MEMS Senser(3ZC. MEMS Senser 3] 2%) MEMS Senser2 5-E] 415 © o|E
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£ olTHlHE s ), WHAHDDH B2 A4tsk= MEMS Senser CPU(GH-Z
D. MEMS Senser CPU 3|2%)2 T4 =™ Fig. 26 79 U ¢94x448 mEge
324415 53 PCB A2 Axfoltt,

MEMS Senser PCB:= 3% 7}4:=(Roll, Pith, Yaw) A4k, A &A B AA
°JE}E Aglsted MEMS CPU PCBZ d©|olElE 4413t} HolHE 4%

“
< o e WE fto® WEsta dde FolA A A & e
+ 7 % EHEHDDE & & vk 79 W AAAE BEA dakd HA
delel= AU sx=ds°] Aadles 98l AHests =4%

UHF 4719} QEso] 2 sfe] T U 92 EEolEE $4E & ATk

M

79 W A48 B2ES UHF 747190 91X 28 doledE & 2X|3)
7] a4l MEMS Senser PCB= X 4® dloly HEEES] GPS FolE thA
slo} A Ajstar BEFo] ZHE PCB Sizew= 13mm(V) x 13mm(H) X 3mm(T) o]},
MEMS CPU PCB& #1x218 tlolH HAERES GPS3e] QlE#He]2 PCBE U
sl Ax)sta fEFol 2w PCB Sizet 13mm(V) x 28mm(H) X 5mm(T) o]t}

S99 91x| A

HOIE HE 25

MEMS CPU PCB Size :
13mm{V) x 28mm(H) x 5Smm(T)

MEMS Senser PCB Size :
13mm{V) x 13mm{H) x 3mm(T)

s

- e
S+tlece

Fig. 27 79 W 2'H(MEMS) PCB 7|+ Ax #+x

s AAAE HolH dEe A AWl UHF A& AREsto] Hojx
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£

L

5 A HolHE

A3ty UHF 541

3 9}o)

TZ+ Fig. 273 2o &) AR Table 9¢F 2o}

Table. 9 ¢)x] 21 ¥ |o]E H4(UHF) =& A

General Specification

Frequency Range 134~174Mz | 216~223MHz | 400~470MHz
Channel spacing 12..5 | 25kH:
Dimension 52 %100 % 31mm
Weight 255¢g
Battery 7.2VDC [ 2,200 or 2,600mAh / Li-on
Operating Temperature -20C ~ +50C
Transmitter

Power High : 5W / Low 1W or 2W
Conducted spurious -65 dBc
Hum and Noise -40 dBc

Receiver (Dual)
Sensitivity (12dB SINAD) < -120 dBm
Selectivity -65 dB
Spurious Response -70 dB
Intermodulation -65 dB
Hum and Noise -40 dB
Intermodulation 1W ( <5% distortion )

———a

f —FRi—2

EEMS SENSER Bonrd

MEMS CPU Board Data Format

TETee]

s.iv ﬁA l .fnl:. Z B

$PDCSD,RES,

PDCSD - DCS Z=2E

e

RES - HIAJX|] 12 &

s

,123456"XX<CR> <LF>

$ - Protocol?| A& E §,

=

- 29| 0.0° ~360.0°

aH

123456 - 289 1 ~ 999999

<CR><LF> - Ox0d, 0x0a (Enter)

Zgoly 22, "

Arg

XX -'§" ~ " ALO] 2(§,*2 H2))Z XOR &= AsSCI
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MEMS Senser PCBE= YAAIZF 402 dHolHE FHE5stY [RCEAIS=Z

MEMS CPU PCBZ # %3l MEMS CPU PCB&= 12CEAlo® HE3F dolHE
dabstel USARTEAIM2 02 9128 dole] A4REE Falsch X144
doll d4mE2 A$HE dolHE oF 48 4 o|5¥9E TFsn 5
A Zeez 9 doly ZWe Fig 283 2T Fig 29 74 U 9x4¥ =
E 79 AzEFolh
) ([ MEMS Sensor | i
: * Gyroscope
4 | + 3Axis Accelerometer
: MEMS Sensor : : * Magnetometer
—~ [\13(\I)x13(H)x3(T)I| - 12c M v
' '. | > "[MEMS CPU] g
4 | 2 e MEMS Sensor CIO|E| 24 15
: ‘ _ . mEﬂis;"é%HmH 28+
noasenser | P 1+ " i
] B + USART 54 e
: 4 ' .I! ] Cpat N\
s wmaster 2R | | L5 e cpy ol -2
: <3 ,REQ,DATA0
Q< siave : 9EA . Bueole el 2 5
- UHF 54, A% Rs232 4
Fig. 29 79 W X248 =& 74 AF A%
4.3 AAAE oy I+ TA 74
QX248 dolE) FaE T 9X48 do|gl: RFID Reader | TCP/IP
BAL Al T A HolHE FHT 5 =S AN mE

78 .

TCPIP §41& 488 45 HUBE AMgshelx RFID Adel wlole 53 A
27k 75k Serial BAIS AHET A RFID Adel dolg e A 2717
oz HolHE BF dEael AT & At BEe AV Wasd 48 %
g ALgE7lelE A4 wae] 47 pome Muke] H8s7] 4% TCP/P

WA AgEelA T XA HolHE T ek
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=
Fe& U
EY MEMS 4

lﬂ
_lll'l

-ﬂo]]ﬂ UHF E/\]U]‘% /\]— ]—O%/\-] o_r'_o]_‘—-t." }\-]-LH-/] TI’EH

%

T W YxAE dHoleE MEMS AAE ALgsle] HolElE 538
7} 7

7)ol FoE $x2¥ 2EQ RFID Tag ¢ 79 4 24
E AHgstelA FoiA H A BAIE e FEE AR A

l"_u

UHF $4718 AHgstel 79 W 1248 dlolg 7 9olA UHF ¥4
7]t Wl FEAIHaf Duplex) W41S A3t glojA Al Hols B4l o]
8

tole FA& 3] Hsl AlEdda e AHEsA HolHE S

79 Wl AAAE BEoA AMES AlEE Y
9= dyglEog IAHI 7FA S F Main Station ©F 7} Sub Station 7]
AA "ol Request Messages %4l Request Message <+4l%+ Sub Station ©
27158 Acknowledge MessageE 4Al3lc},

T Yty o g ALgEHI
7]

Request Message, Acknowledge Message A &]3}+= Data Process Main Station,
UHF ©27]e] 245418 *z3l= Voice Process Maint Station 27§¢] Main
Stationg AF&3le] dlo]E|E ] g]skal Main Station ©Z7]e} 418 Slave ©
7= = AT

Fig. 30 7¢ ) 912248 2% 74 ol %4
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Fig, 302 Request, Acknowledge WAl A 2] F441 HolHE =H33 T

79 W A A HolE Ffrol UM Al dlolg 4 A RF F4 =
d o]z olalA X2 Holele MEMS AAel ©Zxo =z MEMS AlA
tlolE o Al=Ad Fr7E dasioh

tlolB 8] AFAE SRy AsiA F 7EAY steEgoi Al A W
S7FA o AZES o1l v S A S Tk

A WA st=gojl O e 4l 8-S 1Wattel A 0.7 Watt &
g5 oteF 24 st on MutdA AA g4 FA AHEse TV 2He
1~0.7 Watt®2 ARg-3tal lom dut YoA Hdate] SYT79ES AWty sl
A AolE e otHU(eakey)S EAE A Ade] SFFHo thy AlA
< gr3ta Yt

k i Master Data

Handy_01 Master Voice Handy 03

< Frequency :444.1TMHZ (120CH )
< Output Power : 1Watt (30dBm)

< Output Power : 0.7Watt (28.5dBm) :

H 1
H RE s‘g.z, *
" ity 03 + Frequency :444.1TMHZ (120CH)
§
§

RES‘UU?
RESBDJ i

Handy_09

A

Fig. 31 79 ) 91348 28 7@ $4 volE 3% 2 tm7
= A SEsoldd T wEe oy £4 A EUel $x9)
MEMS AlAste] Azle] Qo Qg wolzol tid thale Huais Yo
2 Holy 44 9ol wol= HE F= orelbsh MEMS 4149 o] AAE
g2 SGh Fig 31 Sodofdd oug Ee $4 29 2437 EY
o)A e E Fug Aol

Collection @ kmou



AZECIH TMg PRE dolE 4 A doly FHE A du &

g
A A7) Holeut Aeshs W el

MEMS Senser ¢F MEMS CPUE 12C BAIEAS ARgste] AL 1A S
B F3 HolHE sty MEMS CPUE AHzl® dHolHE AAsn
MEMS CPU+= UHF MODEMO. ZHH HolEH LA W33 FAo 3w ¢
o]E|E UHF MODEMO®. & USART W22 A&t A 243t}

Fig. 3204 ¢} Zo] UHF MODEM< MEMS CPUZFH HolHE F$4AE& W&
3} EA0]l RESAMALS Agdlels ElolEE A%, doldH A% A MEMS
Senser= 714 Hlo|HE Helstn glom $4 A WA $AEY oz
Agt wolEe] A FRE 98] £ A U AZHEIHMin500ms) Hlo]E]
g PASI Aol BUY HolHE A B e Asw

[
[
MEMS SENSOR ‘ m|
to __ "
' MEMS CPU <-—{ OIOIE] 2 A] ===
: - A
1
\ |
MEMS CPU
UHF MODEM

(USART) 1

UHF MODEM
Output AII*'“‘ EiOIEi

o|->

(USART)

1 Min : 500ms 1
1 |

Fig. 32 79 U 9Ix4¥ nE "oly $£4 07 dudF

UHF MODEM #4214 WA= $A128 ol 2= AA| MEMS Sensere] d o]
B Ao wolzx® ZgajA 32(X)Y,2) 7tEE HedolEJ(HDT)e 4tk
A4AR1 dHolE7t ofd AAH dHo 1 A4k=] UHF MODEMo] #418l&=
1 7HE FMin:500ms) ©lol Bl & A glstA] il WP stdA FAISHH HAJH o

>~
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= dolelzt £t $4 A dolHE AeshA gt AHMinS50ms) e 7
G AR A% 4 o BACDD AN Aol FE £ o
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AS5A AF R As HIY

52 ANd Az

A 29 HAAE Zgod Jojix FIE A48 ZELS Multi-Channel
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RFID Reader& A}&3}a] ¢1a1&L 2WolAte]l Aol AU7tE 95% o] <14
o] 7hsattt.

Ty YHAE mEe LY i Zr]= SVMe 7B =41
23ke] o] Fo thak HolE et =43 ure| HolH 2 UHFEAIS A&dle] £l
g

R ECE RS AAE e 2Ho
ol TeEeA AE RES FoA 7L AMstn 7 yelA X4
w¢I(HDT)9] 9] 4] 2e) ae A7), WA 77,
H7] AEE A FAHDD7F M= F, G, H, I, J, K A&z FHHDD7}
Wats AAdAe EIHDT) 7 34 M dea gl

> e

rlr
2
=
o
-
BN
Ll
kl
)
P,L
2
o
Jou
e

@
[e)
RS

E ruE; HIE‘,
N
ol
QL
.ﬂ
1
oQ
w
=~
rlr
e
i

/o

[Ato B]42|(HDT) Hst 74 Zaf He
[F:315£15]

[Ato C] &?I(HDT) Hst =7 21 Ee
[G:45 £15]

[A to D] #9|(HDT) ¥zt =d A He|
[H:225 £ 15]

[Ato E] 22Q|(HDT) ¥zl =7 Za H9|
[1:135 £ 15]

[Ato A] =2(HDT) Hat ZH 2} He|
[H:225 +15] [1 :315 % 15]
[J: 135 +15] [K: 45 £ 15]

Fig. 34 ®WI(HDT) WA A

- [A to B] : AclA BR ol5att sEeel A w97l Wals FAHo| &7
St FA oA o] 54l HolgE 315° £15° o 9ol giek.

-[A to C] : AdlA CE o]F3ale dele A W97t Wals G-l &X)
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&t GARFol e 541 ElolEl& 45° £15° 2] W9l Stk

- [A to D] : Aol D2 o]&ste sie] A 497t Wste HAMel E4)
3l HA Ao Ao 44l HlolEle 225° +£15° ¢ Wl

- [A to E] : AollA} E2 o]t e A9 w7t ks KXo &)
3t KA A F4 Hlo]El = 135° +15° ¢ o] St

- [A to A] : AollA AR o] &3t= dlEHe AS w97 Wal= H, J, K, 1T XA
o] EA)3}ta oA HNA F4l HolEHE HE 225° £15°, J& 135° +£15°, K

+ 45° £15° , &= 315° +15° 2 ®gjel Ut

F ) YA Eel A A ol B7F W W w97} Wats o] =A)
39 oleld Aol et @rom dolE AeloA wel] tE w3
9 ARE U 5 Atk AYeldel 93 FHL on] 14® 222
2oz o5 W3 712w HolHE AT A2Eky] fEe] $9l7} el

ShXS

Aol selo] 7o U A APHeN LT

X

rr

~
315 e
N
N
270 T
O 225
g
= 180
% —+AtoE
%; 135 = AtoD
—Ato C
50 —+~Ato B
—=At0 A
45
0 2 —— ¥ )
Ze X |2 4|6 78 10 14 16 17 18|22 24 26 27 32 34 36 37 40 42
—~—AtoE 84 1155 177 183 183 179|182
= AtoD 277 i200 190 185 183 187 184
«—AtoC 70 9/2|7|6|5]|5
——AtoB 275 0F328: 358 353|358 357|355 356
——A to A 275 255 23002201198 1771387122t 106 92 85 ;58 k38110 2 32813053275 275

Fig. 35 79 W 91X LLHDD), 25 4 "oy “A7]”
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Fig. 35 79 W #AAEREES “Z7]” ANFdEHA= e o i 49
(HDT) dlolelE yebl™ [A to ElJiE e [AA, [A to DIsiE el HAIH, [A to
Clid e GAA, [A to BIIE S FARANA ZAe & 6253 72504 B4
(HDD)7} ¥ste 9ol dolE7F Aok [A to AlY] HEe A9 &5 st
A LT Fefe] WHHDDE vetle HAH S 7453 82+, JAH2 16
AeH 1745, KARES 26253 2745, AFL 363 372 oA ¥HDD
7F ®sk= "9l dlolEzE ok Arlel did WLHDD 25 = TlolHE

315 o
.5.\\
270 / Ml
0225 ,
G 18 —+—AtoE
X
20-,'6 135 —a-AtoD
I Irlb to C
90 ( ——AtoB
—=Ato A
45 e

K

| bl

gga,o 2|46 |7 8|10]1416]17] 18|22 24 26| 27|32 3436|3740 42
i 53 177 181183 179 182

190 186 185 187 185

2 8 6 7|5

354 357 357 355 356

§197 1787408 119 105 92 85 {58351 10 4 32613071275 270

-=—Ato D 275 266

—~AtoC 72 6315
—<AtoB 275 277
—=Ato A 273 277

Fig. 36 7 Wl 91148 F9/HDT), A& dlolE “w=A #A7]”

Fig. 362 79 W 91 42 2ge “wm=A 277 AIdE3}= 25
gk HHDD) vlel8HE vebdli™  [A to ElsfE-& [, [A to Cl9E -2 GA
Aol 2e 4 6253 7250 WHHDD7F Wt Mool vlelert o
[A to DIsi€l& HAA, [A to BFIES FAIAAAN dAe F 723A 34
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(HDD7} ¥iste= ool dole7F Atk [A to AlY] HEe A¢ AT s
A% 43 o] FHHDDE vetlie HAH 2 84+, JAH2 162+, K
ARL 26853 2125, AL 363 374 =0lA HAHDD7F ¥Hsh= ¥

dole 7t Atk weA A7l digk FAHDD A5 & HolHE Hlasho]
AN @e 57FA o]FH "ol g W(HDT ol FAe ¢ olFB =7F FASE I
g 7He AS & 7 At AT HDT)7F Wk A o] HelHE &
JA3IH A7ldAM e A&5H o2 WHDD7F WHatsE Aol FRlo] HIYo
w2A A7) s dEHo2 HAHDD7F Hates A o] A=A e F

e 29T

360

315

;..,___“4\‘

270 S

o 225 f

> |
é 180 / ——AtoE
%—r 135 = AtoD
/ —— A to C
90 | —=—Ato B
—=Ato A

45 ‘*\
5 H\\__J

HOo A 2 4 6 78 10 14 16 17 18|22 24 26 27 32 34 36|37 40 42
—~—AtoE| 88 98 124{i145 1160 174 179|180 185|182
-=+—AtoD 272 268 244 1197188 182 182 189 185
+—AtoC| 78 | 65| 63 (25 (17| 77| 8| 4
——Ato B |277 273|29 333 357|357 356 355 357
——Ato A 274 275 247p215i 199 197 | 155{1251 119/ 105 94 87 | 66{K317% 15 7{i303; 297 274 271

Fig. 37 79 W A28 FAMHDT), A= tlolg “H7]”

Fig. 372 79 Wl 1A 48 2gel “Hr]” Ag23= d&5 o tiad %
FIHDT) HeolgE yehliw  [A to ElsfE el [X3, [A to DIsjE ] HAH, [A
to CIsiE el GAI4, [A to BIsiE 2] FAIHAN d= o 72504 FAHDD7}
k= Helol HolErE Atk [A to AlY] Y A s ste AH F
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43 FEo FAHDDE YEH HAA S 72+, JARES 1625, KARE
21325, AL 3604 FAMHDD7F Wt el wloleirt ok A~7lddl o
& FAMEDDS 25 o olHE nlwste] AAT 57FA olFdd] thak
AHDDe} ol FA gt olsd=27t AR dEe 7= AS & & doey
SIHDT7F Wat= A3 e vlolgE alstyl A7), wh=A 7] dHelgot 2ol
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F5 A MEMS AlA &) Ao

SPEC MPU-9150 CMPS-11 Hl 31
4 3.3V 3.6~5V
A7 - 35mA Typ.
Al
A 12C 12C, Serial
o 1
3-axi agnetometer(13Bit) 3-axi Magnetometer
A A 3-axi gyro(16Bit) 3-axi CMPS-11
-axi gyr i -axi gyr
. SYT0 . / Xl BYTO 16Bit MCU
3-axi ccelerometer(16Bit) 3-axi accelerometer
Type PCB type Component PCB type Module
, 24.5mm X 18.5mm X
Size 4mm X 4mm X lmm
4.5mm
Maker Invensense Dfrobot(MicroChip)
29
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