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A Seamless Sensor network with n Dimensional Data

B Ris
Takeharu KOHRI

Abstract:

We have developed a novel location estimation method that is based on the Viterbi algorithm. Using this

method enables us to estimate the most likely location at several 10 nsec by using past location transition and

signal detection. In addition, the system implementing this method can be composed of a single LS.

Since the Viterbi algorithm has two functions, signal detection from noisy received signal and finding a
maximum likelihood sequence path, this method can be applied to location estimation. The level of the received
signal is proportional to the distance between the moving terminal and the fixed node. The trellis of Viterbi
decoder encoder is similar to the track of moving terminal.

We demonstrated the proposed location estimation method on the Viterbi algorithm by the field test using

8x8x8 array 3D model.

1. Fx00%

X H ARRICBT DV —Fy U~
7Tk, RE, BEREFORERH., WEONE
BRI ESERBFENCESIND, ZHEOE
VU TERERERETALENRS S, EH R
MIELS A DVLERD D,

—F. NTRT=T RMRE T AT KR LSRR
EREEREZMS LT, FRERETIRIERF Y b Y
— I DB EBNY O0h D, EREREEREEHV
T, BEEEREHREL., FHT 20, [\
B, fEIEMIC RSB h B,

EFIL. TOL ) BREERBIZBWT, EHERE
BREBETHIERLL, DOYTNAEAL LTE Y
VU TEREGRET A FEEE X,

EHLIEDIX, B —Fy hU—7 TR
JfE® (BIAIDRE, WE, BN XRREMICT
EME Lo b0ONRE N L, FIUBBE (E#
S BEHTOHLONRENT ETHBD,

BT, B —Dff i ) — R bR
BEO~T a7 AGEER A~ TER
E—HRINCEVH L, BRIl LD
X ERED, EERHEEZHANT, By v
THEREFETIHETH D, HLBRHEIR T
REES OB L IAHEICLY ., RE LSRR
AT HZENTE, YTNAFA LptEREYSY
AREIZ LTV B,

7o, BEFEEO L U R n kT
kL. 1 >OfFRE LTHRY., REEBOHES

20114 3H 8p%®
BTHER BEXETFLFR

1T-oTW5,

AXTIE, BONC B TEREEXESS
Fl—18 L= n RefEMzE F kOB L2 RT, K
WCEEM I 2L —Taricky., EiaT s, &
#iz, LSI{tTA7=0icF— MNgkEF REL Y., F
HIED FPGA TEBFRETHD Z L 2RT,

2. nKulbERE~T OO =T A Xy Y
— 7 R LTRET D HE

2. 1 nkrxEHRIL

B, WE, £, FE, BERELZOEHR
DIEBRVEH D, THLOHOERIIRETHS, 22
T, ThFhotr H—oRELEREC L 5
Zlicky, REREEEZ 1 >O2—7 Y v N
M ECnRouo{bE#E LTEBRT DI ENTE
Do
X1 (a)iXBE L BE LRI OERE 2 K
TEEIRLELDOTH D, RICHEZMZ 1216
BiX. B 10X HC 1 kueEML 3 KRITTH
CTENTED, ABIENEMADE 4RET
B ENTED, 4 KETIRRDBIZENTER
VWOT, K 1) DX HT3KRITMITA A—DT
KT,



A BB

. A

E o

s
................... >3
................................. » YETE ¥ ?E'g{
a) WEE, BET—F  (b)IRE. BE, WIET—¥%
% 2 WILFR 3 KT
HE Eh

(o HE, BE, HE, ENDAKRTT ¥ %
SKRIEMIZA A—
K1 nkiE7—FDORB

n KElbiEBE~T O =T AR

Xy MU= %A LTk
nRTibiERE~NT O V=T ARy hT—

7 & LTk L, R T n ke{biE® %

HETARANREGEETLVER 2177,
EANLREERKRDO X 512725,

D2 o0RELRDZ Y —I2Xy, BHLEFRE
2 RfLtERIZT 5,

@3-oD~AFuY=F AKXy hU—27 AB,C
L TUUBET D56, 2 Ron(biEsiIeR ks
WEET D ENREAEER CREIND,

QBB ER DIRIERE S L RERFOIFEIREEIC X

2. 2

D, BIEERICEDLZA I 7 EHERIIRR S,

@EELTIE, FEEREZ ML TBEEENZ 2K
TALERSHOERS S, SELRHERIZBW
T, HixEN5b, RIET —F BREEE IV
a1, #EEh 5,

s 'l _ il

L.n_j‘__*)‘ﬂ M

------------------- /\Tu/ _‘Txti{zi

o]

s

Vol19,2 011

2. 3 EO~AFUI=T ARy hT—I ik
FHikE DB

PERD~T O =2FT ARy MU — 7 RERK
PRHOWCEETDIHETE, VY—RAeRX—Ty
—EIZX Y, EREA— FERD T, BERAELNR
Tn=a2-as),

TSR, KRR FHIEIX, ~Tav=T7 AR
EBEHRET S Z L2, BFREEVTWAEE
BICX L TRE L, X T, moF#REBAEL
W3,

IO X DI, BEFETITEMER BRERER
Rl ERE LT, R FEEAREMICRY R
B OBEFREHIZ S L THERKICHETE S, £/,
Rk SN AT, BRERHBERRIZE D, XS
Nahofzn kT —F Bl Eh5,

3. E#7en®unibiEd
3. 1 BBRENKH

BAEE, WE, £, BE, BERELZOEER
OEFERHB LSS, T fh, B —0K
B, AT ro8Uc Ly, RT —Z IXBHKE L
o, ZOBEKREIEEERS AT,

FIT, v y—mbHhENET I/ E
FOFEEHE, BREZELL L T—HIE
BZEIZEY., HEBRER—ICHZID LTS
T ENERRICAR D, ThbL, KUY —D#EE
DERREY —BITERILLEZZ iz 3,

B —OBKENELLL 2D E, nikElE
BiInkimw2—7 Vv FEBIZBWT, k&5,
X 31z 83%KIT. 4 KIL. BIRFTLDEKE 3 KILA A
— TR T, 2T, r xR O LOHEBETH B,

EIE (x,y,2, t, 9)

JEAE (x,v,2) FEAE(x,v,2,t)

x2+y2+z2+t2=r? x2+y2+z2+t2+g2=r?

x2+y2+z2=r2

B 3 nREHEFEROA AT

s )
fEEVATA A __L
{EIEVATA B pereenres 1 B ARRHEIRE

LEVAFAC .2

M2 nkaltE#BEZ~ATeIO=TAREXy b
U —7 2N LTERET IR REERET NV



B TR AR E

3. 2 =2—7Yy FERICBIT2BRE~y Y
7

BEOBFEREZnRTE LTEIF-DIZIE. nik
ZERICBIT A BB R LT, 2—2 Yy
FEMIZB T AREE~ Yy T2 EX DME
ﬁ&)é (4) (5)O
(1) 2&RpE2—27 Y v FEMOHES

QWi —27 Yy RZEMIZ 2 DOERT HET
WSS FERHTH D,

T —OBEBREIZL Y ERSMT D %40
REEE M5,

BHATMETICL2BERELZ M5 &, FHA
AELELEATRTZENTES, 20O
BHKEHT D, ZOMERERRLSNVOEEE
DHOPIITELETEL D, B2 DR+
BZUENRHD,

Thbb, BhOEHT, BEROEREELIT
DO, PO S —EHBEOMMNIZ, Bk
BOEEEEANDILENS D, -, EHAR
TRV 2 R/MNIT B0, —EU EDOREEA £
VERH D,

ZOB#EMRE LT, EAARTEINRE S MH
DI EBFEH IR TS,

ZOBEOROFERIIK 0.907 245, Th
WXL, QAM ZTHWHLNRTWAFOFE T
BlANZ 81T 5 KIEHIL 0.7854 TH D, B 412%

nNEhOERRES 2 7RT,

EQEZAKMR OENAKEE CEAAKRR

B4 2RTICBITAEMEOHE
ERY DL EANAKERISREHE)

(2) 3&km2—7Y v FEBDEBEE
3RI—7 U v REFOFA, SLEEEICR
D, BROPIZHEAERE F o X 5 RESITARNIT
BLEAND I ENTEDINEMLER D
Lo BXImEOMFEEETHD, it X<
HONTWB XS, 77T 400 /T TR
L. AT 2B TER o B D—>
T, Balf Hales IZ X WEEBR &7 (1993 4E),

X 5 ICHEL LR EEICRBIT AR DEH
RT,

X 5 MmO TFEECRIT KT OS]

(3) nki=2—27 Y v FEROBRE

4 Wbl bix, 3 RKeETHOMRLEERY, &
BNCEZDZEBTERY, LMLERL, £
KITIWCRBITHEEROFHEBBEE LT, 8 KaE
T, "n RILEKIZ, B bBNBIREFED D LN T
X DREREEE NER SN, I TV 3,
FLIC, Wk, FEFE, BREE2 T LDHHU,
AE LRV, KESEL 2DHIEE, FHE
EOFNR-TWNBI ENbnd,

#1 n&kx=2—7 Yy FERBIZBITDS
R G

R | BFEH FHE | RRE

Kepler 1611, 1619;

2 A2 0.906 Lagrange 1773

Kepler 1611, 1619;

3 A3 0.74 Gauss 1840

Korkin and Zolotarev

4 D4 0.619 1877

Korkin and Zolotarev

5 D5 0.465 1877

Blichfeldt 1934,
6 E6 0.373 | Bames 1957, Vetinkin
1980

Blichfeldt 1934,
7 E7 0.295 | Barnes 1957, Vetinkin
1980

Blichfeldt 1934,
8 E8 0.254 | Barnes 1957, Vetinkin
1980

FEHRITERNIC & 5 BATEER OB %2 RO K
THTbDTH D,




(4) nkxx2—7 Y v FZEHOER
SWITEHRS1.S2 DEMr kDB L K (1)
DEHIThB,

3WuiEH :
S1 (D11,D12,D13)
S2 (D21,D22,D23)
FEREr -

r

= /(D11 = D21)Z + (D12 — D22)Z + (D13 — D23)2
D

4. vHZETATY XAEAWE n KT{LiERO
#x

A EEBET AT XAT, TEEEZF->iH
HEAX CAERINEFEETEXEL. 2E
BT, ZEEEIILHRBRICAEHE
{LEBS 2B AMETEITNANITY XL THD
[7][8][9]o

—BR R EEETHOWLR TV BB
EiX, FELEEORLRD LI AZ DORIEES
BT _NTHRIET 2720, 2RBIZOVWTHEL,
EEEZRD, KT 5, BEENIBONZ, £
HLWVREEE»L, BYVTEXINET—F%2E
HLTW3, 6 I —IREX ESIZRBITS
b U X ERT,
ZOTNANIAY AAFEE Y —TREBESh
EnRITHEROREBBICEH S ETH, FERIC
BANABREETIEDZENAETH D,

B 7 IZRITEROBEN LR A NRABRE A A —
PLELOTHB,

(1) F—FHROREA
IhETOANTUY =T ARy NI—7 %
WESEXETIE, ERREOS L, EHEER
Eloky, L= ERE R L TEHZ L
ETEholz, D), EETERVERANIC
BT, FHRE2GEIEILERH T,
hicxtL, BEFETHE, EXETAITY X
LI X2 RABRERIEEEHRT 221X, K
KnRTEREENLEN-TELTH, £2THK
BULEARXOENLEENAEZRRTDZEM
b, BRPOEMEHIETH I ENAFREL Lo T W
b5, Xy bI—7 L TROENOBHRTHRETER
Dol RELERIELINDIRELE 8 I
Y, R R E S EE BRI G [FRE
A e N

Vol.19,2 011

REFETIE, RiFTEBEROBEIEY ¢l
BREHTFT— 32 ~Tal=7 ARy hU—27OH
BMIREBIZBEDL L, VTAYAL DIEETETH

ZEDnD,

ZfElEE M 00=rot+ Moo 280 bHERIR
rO,rl \ . ri+ Mo
<—MQ°—O‘ O
M’01 Q
M’IOO O
M’ 104 O

K6 —BOREZLERSIBITS MUY RARH

(X,y,Z, LI )

o, AR DRR

B 7 nKIEHROKRBEBI OB L/ IR ZEBR

(a) —RHIRE L BE

VIR 33
7

B/ ABIR
k)

(b) B A/ SABRE AT — & O#FH

8 EXInholFERBE TSN DR

#HBEh



HEETHRFLE

5. HEWMI Ia21v—a iRk BET
BBTIEEFEOEBRELZHEND DD,
HEHI I 2L —Ya itk B EXEEIT- -,

VIial—varof&HEEUTIRT,

&

c 20D —T2RTEREZBRH

- B 16 (FHoV—)

R I TICBITA, BEREBMHEIT L

BT~

2R BWTEEREASAAEERIZLD

211t

5. 1 fR%HT

K9l RE2RT, @B anz 2@ EHD
T—X% 2 WIEE TR L, Bt DATAL,
i DATA2 TH 5, Oix~Tuy=7 2 fx
ERICXvEmEEEINZT—%, (@idisEick
WT, EFETAITY XAICEY . #iElans
F—2ThHD, 9L ond Loz, E#HET
ERolT—ABRMEINTHD I LMK
WTXx3,

5. 2 {IbEID RAAXAEYHK

EXETATY XL DELESEROK
HEK 10 12577,

SEERBELESETH-DICE, BEORES
EELTWERAAEYZYHZ EIZTTERND,
L, N—FIZERTHY ., EENRFTTUS
VERHD, BEHNON TS Y ETIEEE T
X, MIRED S hH 6 FETHRIEFSTHE L
bhTna,

AERICAVWEBEICBITA A AT ES
FOBID, EDOHTY TIET B0 TR,

AERY ASAPRBREINSZLIZED, KEIZ
Mg 7=l a FF oA XE Y R e | BB<
B2 TRIUEICR S,

K 11 %, EREEEZHDH XA AETY OfFIT—
EULR 25 L, FAICHEICRDZEE2RLIED
DTH5B,

WXL 256 THY, 2 T—HLEBA.
T AL 256 1272 B,

BED, 20ET, ETCORRAETY DEMNR—
B35 ERbnd, 5o T IE 6 AR T,
20 BEORZR A Y 2HETHIRI VI 0D
D,

—¥

4o°°oo°°° 4 °
°

o€°°°°°°o°
0000

K 10 v¥HSEROBK
—BIHEERON

300

250

200

150
100

/
N

0

1 4 7 10 13 16 19 22 25
A S L DI04k

B 11 FCEEZFONRAATYEK

5. 3 HEREOHKE
EIRHMEEZHEET S,

RIEK, £2FEE ./ — FETHHZ LD, K
MDD ACS EIEE L NAAEY —2AED LR
»H5,



ZOREEIX, OB BICBVWTHVLN
TWBIREE & KERW, 2T, [RREEER 1/2,
FERETOE ¥ EESEETIX, 64 REBTHD,
BE/ —RF64DHELRLTHD,

L LRRL, ARROEKEHELZ KELT5
ERE LT, —BRORBEIZRBNT, NAAEY
T “0” “1” #2873 1 £y hORIITHDIDIZ
XL, BIZEORENLOBB THINETEL
TBSERHL-D, BE/—F 64 TiE, 6
By b3, 5T, 1 RANHEYDANRAEY
BiX6&ices, £/, ACSHEIZBWTYH, I
ERER 1/2 TiX, 2 DORADKETLVDIIH
L, IEXAXEBR THIAHTIE, BHE~DER
EEH T NAOUK LY KT HLENDHY ., B
BENR KX RS,

LU 6, AFIREOIREERE Tk, Bl
BHES/KELL 2oThH, BAETRINA TS HH
¥ FGPA % ¥ (Field Programmable Gate Array)
THoMET 52 ENAETH D,

FR2IFIARETNEEE LEBAICK T BEIEH
BERBELobLDTHD, £z, E3IZHEKRD
FPGA ORIEHEZF & L TTT,

R2IIBE /) — FENRFTA—FLL, UTD
ZTHEEL,

HERM

« ACSIZRIT 2 1IREBICIT D HE R : thlk,

MEREEEEDETA0 L AV b,
o 1 Y0 DR AEY bit # 8bit (&L
DEBFE 8Ly FE LTHRHE)

Bl 21X, ABICRLUEBEE/, — K 256 DET IV
Tit, =V AV ML 10k, A€V 68kbit 2S4E
L2 T HEE FPGA CTHAEBARETH
B EERLTND,

F2 HBBBOHERE

Vol19,2 011

#3 BEHERIHh TS FPGA

FREHE BRI
ACS N AREY
FE/- | REE | N 28] | zvivME | AEVER | AU
=S - G I R 5%)] (bit) | (bit)
D B3
16 16 10 1, 280
(4% 4) 640 128
64 64 16 8, 192
(8x8) 2, 560 512
256 | 256 32 65, 536
(16X16) 10,240 | 2,048
1024 |1,024| 64 524, 288
(32x32) 40,960 | 8,192

BgHE 2o rx| 22 —% | 77424
VAV MK (bit)
N 5, 136 414, 000 CyclonlIIl
EP3C5
hERE | 39,600 1,134,000 | CyclonIII
EP3C40
KEUME | 119,088 3,888,000 | CyclonllI
EP3C120
6. HLHx

nRuE{bEBE~T o V=T A RFRy FTU—
JENLTEBEET D HERRELE,

Aokt HELHERY I 21— a iz,
FEiELT,

A%, FPGA Z W= bR HERR 2 REL |
FIEEBE ERAIEL, 74—V FRBREZ1TO TET
»5b,

X B

[1] #” vAbr@ES7AITY XAV ERBORN 1§
ZEH, MoMuC2007-68, 2008

[2] B vHe7AdY XAV I RTMERBORE
{E3#EE 8. MoMuC2008-82, 2009

[31 T.Kohri, “Location Estimation Method Based on Viterbi
Algorithm” , IEEE Vehicular Technology Conference, 7
D-4, 2009 Fall

[4] PR, BREB., “nkiT=2—72 U vy FEMZHAWER TR,
{554k, RCS104(20), 91-96, 2004

{5] T.Kohri, T.Hattori,” A design of modulation with the
same distance constellation in n—dimensional euclidean
space” , pp. 3885-3889, IEEE, VIC, 2004 Fall

[6] http://www. geocities. jp/ikuro_kotaro/koramu/mugenji
gen3. htm

[7] http://mathworld. wolfram. com/HyperspherePacking. htm
1

[8] Conway, J. H and Sloane, N. J. A. "Sphere Packings,
Lattices, and Groups”, 2nd ed. New York:
Springer-Verlag, 1993.

[9] s AFA2, 1] Va—rXEE BEEBER "EHAO
BEERHER", HRILHIKR, 1976

[10] John G. Proakis ,” Digital Communications “, McGraw
Hill Higher Education; 4New Ed edition , 2000

[11] Ya—Y -6 2v—p¥F EAKR [/ 77—FEI #H
Htt. 2005 4

[12] =¥, “z V=54 TERKOBHE L EBR. BEY VT 1
= 72~ No5, 2008

[13] &8 AL, “~Ful=T7 XXy NIT—2IZBIFE
FA— ", BT ERBRERSREKS. $5-59, 2009

[14] T, “RIERIVA T LAV AT AERAWE~T BV =T
2ERF Y U —77, B EBRBEESBEKRS.
SS-58, 2009

[15]) )i, k@, FI, g, “BRAFRY T - TI7ER
Fy M= 7128 2RBHEAR O FA— S
X7, ETHBRBEFESR/CEB Vol. J85-B No. 12, 2002
121

[16] S#HFH#, “FSER. ETHERHEFES. 2000

{171 4@, BB, MfE. “SST(Scarce State Transition) Bt
& CEBER” | {E¥SROCE B, Vol69B noll, 1986



FIE TRAFACE

UV VREBIT S TV ARE—F OIGEN T EDORR

Study on starting method of brushless-motor with sensor-less drive system

o Ak

Sota YAMAGUCHI

EEH k%
Hajime ONDA

Abstract: Study of starting method for brushless-motor driven with sensor-less system is described. We

established a sensor-less drive system. However, an emf detection method is applied in our sensor-less drive
system, which needs a starting circuit. At this study, a starting circuit was fabricated and tested. In addition, the
circuit was experimented to regulate circuit constants. A starting circuit was worked well and the circuit

constants affect stability of starting of the motor.
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Ultra-high speed and sensor-less drive system for small brushless-motor (2)
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Hajime ONDA

Abstract: Ultra-high speed and sensor-less drive system for small brushless-motor is described. Two types of
motor rotors are experimented for more than 300,000 rpm rotational speed. SPM rotor is broken at nearly
200,000 rpm and IPM rotor achieved 300,000 rpm rotational speed. The cooling system is very important for
this experiment. Here, forced air cooling system is used and not enough for normal operation over 300,000 rpm
rotational speed. Yet, it is verified that the sensor-less drive system is very useful for this application.

Key word; brushless-motor, sensor-less drive, high speed
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Development of a Virtual Micro Computer for Education Use — Visualization of an Operation with LEDs

®sH H
Yoshiro HAKAMATA

FH 2z

Hideyuki MURATA

Abstract: The material summarizes the design and manufacture of a Micro Computer System for education use. It
consists of LEDs, CMOS SSIs, a CPLD for Parallel IO and a PIC micro computer. The system visualizes an
operation of a Virtual Micro Computer by making LEDs On and OFF.  The system hardware configuration and
program configuration are precisely taken into account in the material.
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311 EBRELETOYSAOURR
s PGMO (In#E 1) i PGMS (AU ADKMH)

LD Al LD A8
ADD Al ADD A8
LD  (15,A LD  (14),A
HALT LD A1
ADD A1
;PGM1 (In%E2) LD  (15),A
HALT
LD A 10
ADD A, 8 ;PGM6 (R T v > )
LD  (14),A
HALT LD A0
ADD A, 01000000B
;PGM2 (INE3) Jp Z,8
P 2
LD A, 4 LD  A,01010101B
ADD A, 12 XOR A, 01010101B
LD  (13),A P Z,0
HALT HALT

;PGM3 (EE&#> v > ) :PGM7 (RE)

LD A, 11111110B LD A1

ADD A1 NOT A

P2 ADD A1

HALT ADD A2
SUB A,1

PGM4 (MUY >7) LD A, (15)
HALT

LD A, 11111100B
ADD A, 00000011B

LD  (14), A
P 2
HALT
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74y, FZCPUZPICYAIVKEELTI RS I AEBHE
T5IELDEBEFERI B RN LIRS 2 U TITRT.
(1) FTRSRIVERE, 3-8 73— ERPIEAA v FERIT

2000 EEICGMEL b 0&IIFTOEEHERL.

(2) CPLD (CYC374i—100JC) #F\T 8255A DE— R 04
HBDOPIO UNTLIIVIO) ZERELUTERL-

(3) CPU % PICI6GF648A ICEE LIE 05 5 L EBHEL -
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CAN BfFIC KB HEEHENT—F IR I AT A —FLEETIOHRET & 381k

Design and Trial Manufacture of a CAN-based prototype Vehicular Data Acquisition System

#wH e
Yoshiro HAKAMATA

INBE R

Hirokazu OGURI

Abstract: The paper summarizes the design and manufacture of a CAN-based prototype Vehicular Data Acquisition
System. It consists of PIC micro computers, CAN controllers, CAN transceivers and transmission lines. Voltage and
rotation numbers of a DC motor were measured and transmitted via a CAN system correctly to a receiving node.
The system hardware configuration and program configuration are precisely taken into account in the paper.
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BREFL¥RTIHEENSFROSMY E L TERE
BEARD B, EREPEICERT SO oy hETE L
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REFERL TG E, SEOMRICETIBAS I &0
U<, BOSINEHOLXIVIRERSRNEEHORINET
DIHRTH o1z
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O—3, CAN b5 22—/, LCD GRET A4 AT7L1) 8%
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Bt LB E L TIORT.
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ZIET I D LD ~OEKFR ik
SPLE{E &MV CAN T2 b O—3 MCP2515 D#ETT%:
PIC Y-, CAN J2 hO—3 MCP2515, CAN 5>
2 —/NMCP2551 ZHW /2 CAN / — ROBIES CANEE
AT INOHEEE

© PICYA OB EEBLIOET—F OEEE DD AR
CAN T & BT ik
PAEZFERT 7200 PIC 705 5 LOVER

AFX T, BLEOBEHERICDOWTHRETS.

2. CANBEOBEE

21 BRI +—< v b
CANNADIEFIL, CAN—H BLIUNCAN-L LT3 2
ADEFSRICLVEEING. GEINET—IE, K211

WI1E3A2HEE
* HTHER BERETIFEH
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(2) GNDEEEDCAN-HERE  (b) GNDEEDCAN-LEFE
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H
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(c) CAN-H& CAN-LDE%
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(1) SOF (StartofFrame), 1Ew ~, RIF 2k
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735,
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(7) EOF(EndofFrame), 7Ew b, Uty 7
(8) IFS (nterframeSpace), 3wk, Utkwi T

iz Ee—h s 7L—A ®RIRBAVELYIT), T5—-7
L—LBEIF—N—O—FK » 7L—L0H 5.
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T4—=y b THB. ZODREMHBIZPLLBY I
TWHERLUIBNEDIZT B0, F—EHL VA5 By R,
G2 E, 205y ML NIVERELEE Y R &3
HENC 1 Ey MEAL, LNVOREERISEBEY - R
Fw T4 2 TMTh5. LI TEBOT L—AIBIT5E
v FOWND, FEFINDT—F ONEIRES T Ricib~ -
7 L— DR I R o T 3.

22 CAN I8V BT 7 A H

CAN S AT A TH D CSMA/ CAFRIZ L - TRk
7 7EX3%. BRI, CSMA FR+IERSEDY » hE
M7—E bl —2 a3 (NBAHI : Non-Destructive Bitwise
Abitration) 12K > TIEFEZREHNTNS.

UTOXSFIETHRERICT 7227 5.
@ NADF¥UTEEIAL, NADEATHIUL, /NAIC
DB >TNERTD /) — RAGEEERETD I EMNTES.
@ #HE/ — RAFRHTRHE 2 BA L B ADE B e 2 Eht
THEDIL, &/ —REF—ErL—a3 - T4 —IVR%EE
HI B8, NADL)NEE=FT5,
® RIFUMIXFEOULYIT2EHEEIBEOT, 5/
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® CANTIE, BEINZBEAYEZ—IU, Avt—IDIck
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L), FASESEHEOBRAICE, Y 0RERE, F—5
&) — RTIEL, —HTRFIZFACT— 2 A—FIZHFR
LTHERT AL BENENTESZ &0/ 5.

23 CAN#EREIBITBYy MigkER—1L—b

CANNR L& /) — RFE—OR—1L— R EFT5 2 &0
FlLwn L2/ —RRBITLBE—ORAY—rav %
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NTW3. F—FERVALY T L 7RIT7z—X1E 7

Vol18,2 011
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2.2 CANKZBITBY v MERS

fMDIDDET AL NOESITOT T LEETHS. R—L
—HMIK 61 IKkvERINhB.
FOSC 3
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MCP2515 DA RV —a > ~E&— ROEE, 70y 7HAE
COBREREETD (&34,
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RAD + TANE « LPAIBEOLT—H7 570 ENH
3,

EENY 77TXBn %{E/V» 7 ¥ RXBn

arho—)b

UL Y | TXBRCTRL [y RXBnCTRL R
TXBnSIDH [ RXBnSIDH H
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F v TF v EREE AW TR ADERSSH S, ZhS5ORlEL
Te7—%7%, CAN EEERWTSERIIEEL TS,

ZIEM T CANBIEIC L BT — ¥ 2%{5t%, SELFEE%
o /iER% LCD IZFoRE B3, F/2 PICND EEPROM 1T
T EESANDEIIILT, ZET I EREEUTHET
EBHLIITL TS,

EFH ZiEH0
-4
|E—s#@Em) i [ Lo |

I
PIC16F819

|
|ZEH Ppiciers19 |

MCP2515

MCP2551

MCP2515

MCP2551

CAN-H

CAN-L

K31 AEAFLDT O 7R
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AT LB SEREROBE L L TIORT.

PICI16F819 - + + 18 EZ D PIC TH N, AD THUERE, SPI
A5 T2 —AEHTHOFRA UL JileT—4 % MCP2515
DEEL VAFITHZAL, ZET—Y DHHED 217,
LCD IZFRT 3, REDY AT LAREOEHETFS.

MCP2515 *+ + * CANJ> hO—35. B#EF—¥ % CAN

DAy t—HRITERLU T MCP2551 1Z1%%. £/, v -

AT 4 T TRERICHBITS PLL OBWEDHEEM:
2ED5. ZEWTE, ET—F%E MCP251S BEMEDOL
AT S, T5—F v I ETOREDUERTE)S.

MCP2551 * + + CAN FF > 3i~/\. MCP2515 ?n 548
INBT Y EEHEHITEH L T CAN XBRIZEHT 5.
INICK D@/ 1 it %E5. ZEF T, CANNNADE
H%& CAN DA vt—IHRITEL, MCP2515 1Tk d 5.

CANREEE + - - #20em BD2 ADOY =)L TH D,
AT 100Q OIEFIC & DRI N TS,

4., BESZAFAON— R x 7HIR
41 PIC /A IVIZHTBR—hORE
PIC ¥-1 221243, SPI-T ¥ 72— AB LN AD £Huithe
BT 218 ¥ D PICI6F819 AL T3,
F 41T PICIGR8IO iIZBITBR— b OB Y TERT. ©=H
ORIRERDE— M TH S,
#4.1 PICI6F819 iZBTBR—hED 4T

PIC D7f— h A ZIEH
RAO BEAS (ADEHY LCD @ DB4
RA1 LCD ® DB5
RA2 E—-FDFR IN LCD ® DB6
RA3 £—4? BRAKE LCD ®DB7
RA4 E—FDRUN
RAS Uty k Uty k
RA6
RA7
RBO LCD D RS
RB1 MISO MOSI
RB2 MOSI MISO
RB3 5 OEEHAS LCD @ E(STB)
RB4 SCLK SCLK
RBS CSB CSB
RB6 LCD O R/W
RB7

42 PICRAOVIIBITB I Ov I DORE
NERD 8MHz 7 Ty 7 2L TS, BEELFIORT.
OSCCON = 0x74

43 AD B L BEEDIUE

Vol19,2 01 1

(1) ADZHOHE

IMQOTEBFIC L VEREFZSEL TT7 O R—k
IZANIL, FOBEOHEEIT> TN,

F /= PICI6F819 D AD USRI 272017, LYY
ADCONO B&ET ADCONT ZEL T L S Iz#E L.

ADCONO = 0xCl
ADCON1 = Ox4E
A TOED TH 5.
s ADEHOI T Y - - - RESRCHEIRIZE D
- AD TR EERED
- 7FaFg ASiF— % RAO (ANO) VZE3E, EEDEE Ve,
ZERETE vop BV) 1Z8RE

7238, ADCONO L PAFIZHITBE Y hoid, AD ZBHO
IHERTH Y, AD BHEBIAT BEIC 1 1TRET 5.

AD BHORRIZ 10 By NETHH EH, LY A Y ADRESH
BINADRESL OF 1 /31 MOV PRATITHINS NG, i
Fikz gD E L, ADRESH D8 Fy hOBEFERE LA
LTws, 8By MERDEE, THERIZ0~255 &35, &
BIDRE TIIHAEEE (BAKUEETD Vi & Vop iR ELT
BD, 0~5VAT0~255 I AD BN THAINS. FDf
O, ZEFRT BT TS T AEHNTERERE 5 TIREL,
LCD KRR 2R E TS U TEBEMEICE LT

44 FX TF YL B 5 EEOR DA
1) T—F OEHEDHIH

BERE—YBIUE—Y RS NIZIZREY— R A5
0>SERVEX FED 8P30S-D3 -tz hEFERL.

HIRIEIRRIC PIC ZHEREL, FRBRIE & EHE O 0AAL%E
o7,

© VS 10k QORI AR L FE CRHER R L T\,

* SPEEDOUT - * - &—% 1 [lind/= D 48 @D/ UV A A
END. ZO/VVAEPICOFE— R RB3IZANL, FR/ULA
N L HE R RTINS,

* RUN-- 7O I LTLIZEREL, T4 OEEBRADR
ZHL T3,

2 T EEEDOIRD AN

SPEED QUT S HA1E N5V AN, RS 125
ESVAOEASEZ, NIVARRIIRES. W R e
<HeB &/ OVARIIRD, 7OVARREAYAL 725

T TVARIBZRIET 2 DIZ, PIC D CCP (Compare/
Capture/ PWM DBR) 1281325 v TF v HipEERNS T &I
L7z Fv 7FrHIETIZCCPx B (ZZTIIRB3) DIES
ERUMZLT, MUABSEICBITISY 1< 1 O (TMRIH,
TMRIL) 2F ¥ 7/F+ 2% (CCPRxH, CCPRxL) IZiCi
FTBLEDTISTNS,

BRALES 1< 1 HHAL X4 TICON BLIRCCP HiflL
A% CCPICON DEERLLFITRTY.

TICON = 0x31



HEE TR ELE

CCPICON = 0x07
CTOBERILITORED THS.
FARIDTUATr—)UE = 1:8
51X 1 OEHERIEZITS
16 BIEO G R0 Ty PHICE Y TF+ - REBE
2B, TIMSHAESNBEERERT/ULA @8ppn) 1T
BRERDy IR ULhLAT o a—7TERAIL
JERERTIL 48 7NV A THIUIREINEN TS T & HREEE
T&ER. ZODTOTIATIEPR LIAFIIBTBFv
F ¥ 75 CCPUE M 1 I/ o I ENEREL, Fv 7 Fv
%3 [EfTo7RE (16X3=48 /UVAB) DF v TF+5—4 24l
ETF—FEUTHATALSIZUE
3 HET—F OEEEA~DEH
Fr I FrICK OB LT~ %, [Elgt 2R L TER
LeE—5 DEEE BT 5 2 &ic kb, flET—4 2
BT 2 RS U, EEREHZ L —OP0c & 0 Bl
ST OVAZIRH LT, TORNEERE L TR EIE
GBI TDHDTH5.
4.1 [T OERIE - JIET—F OESE QoE) &0
BfRERT. JIEREIT—& ORISR T ZR L
T 200ppm~1900pm & L7z

8X10¢
6X10% 5 ——REF—5
{0 ----AtEE =
4% 10* B3 3
2X104
BB £
o & EESSE S
0 500 1000 1500 2000
Bl (rpm)

K41 BELI=T—5 EEEROBIR

K41 XVRET—F y 1 FEEER x ICREFL T3S, 37
D5 xy=a RBOEFENHDEEXTERaZRDBZ&IZL
7o BvhBREZAONTER . DEERD a= 11998720 A5E
LTWBEHM LT, I ERETH 5.

[EERBOAYE < 725 L EHNE S FEREDBEN R EL Lo T
5. IR ATLAREREBRLU TERA R EEITKREEELR
T BFERO~DITR->TNBEEZ SN,

45 SPLEEORE
PICIGF819MDSPI{ > % 7 = — R &AW TMCP2S515 2543
DV P AY DEF/EELTFITRT.
SSPCON. SSPEN=1 -+« 7 )iR— h 2BHEX B TSCK,
SDO, SDI, $§% > U7 )HR—RMIT5
SSPCON. SSPMO - * * SPINAY—ITERE, 7O Y Fosd/16
SSPCON. CKP* + « - ZFFEIrb Aoy,

31

ZERITR0TYY, 71 RULL
SSPSTAT. SMP=1- ¢ * T—#FISCKDILH_ LMD TEE
4.6 MCP2515DE
24TRLIEV AT ZTROIIIREL TER L.

CNF1 = 0x04
CNF2 = (xB1
CNF3 = 0x05

INEYD BRP=4, TQ=10Fosc, PHSEG1=6, PHSEG2=5,
PRSEG=1T&%. L7415 TTQERMI=1612725. Fosc =20MHz
ELADTH—L— 3125 kbaud THS. 72B1Ew hhlzhid
BH 7)) L FRIERETTHS.

CANCIRL = Ox0E

/== - T BTHO, 1EFETEETET avh &

— R TH%. FCLKOUTY »EERTH/ETHS.

TXBOCTRL = 0x03
WE/N\y T 7 DRFEIERL NV THS.
TXBODLC = 0x02

BT —F132N1 FEORD, T EE22EL TS,
ADEHIFZRI T~y E=1TH 3.

TXBOSIDH = 0x00
TXBOSIDL = 0x00
TXBOEIDH = 0x00
TXBOEIDL = 0x00

IDZE1E Y FEROBEHEDIZHEL THS.

47 B35 —)MCP2551D3%E

MCP25511ECANIE B & CANDIRERE L NN DEBHES 24
HEWG D18 T —ATHbD. FAUTY VBB &7 OHRE
ZRY. RlFAO—T C—L—}) §HTHD, ZOHWT
EGNDRICEFR T B I L > TAN—L— b2k ES. £
B TIA0kQFRT23V,/ ustTisn Tns, SEERsZGNDITiEG
L, Z—Lb— b ERERDIDIZUE

42 MCP2551 DEHH

%S Y O% Y OHigE
1 TXD EET—5 A
2 Vss TR
3 Voo BIRETE
4 RXD BET—5 W
5 Vier FHIEHEE (VDD.2)
6 CAN—L CAN O—L~JVBFE1,/0
7 CAN—H CAN /N LNIVEBET /O
8 Rs 207 (AFD)

48 LCD ~OFFR

B LT —4 225 BN TIRIBSDIT 16 Hi 2
fTOLCD (SC16mB) AWz, T I TIZZ D LCD DfilfEs
EERY. Y BB EEENEERAIITRT.
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#£44 LCDKKBITZLEBELES
¥y | &8 EENE 2

1 vdd | EEsv

2 Vss 75 R

3 Vo a2 NI R M

4 RS aRUR/ T H=F—%

IR L=< >Rk

5 RW | U—R/751 &R | H=U—R
I=91 k

6 ESTB) | 13— HTAho—7

7 DB0 | 7% T

8 DBl | @EYME—FEHE |[8EvYFE—FR

9 DB2 | ALY, BicY | THEH

10 DB3 | %)

1 DB4 | 7—% k41

12 DB5 | @Ew hE—RTH

13 DB6 | AT

14 DB7

KiZ, LCD AR BT BHHOY A 227 Fv— b EK
431589, U—R/I1 b&S1 ML), RSMHIZ/E>TY

Vol19,2 011

I3 C CMOS 1 >N\—% SRR S i T»Wa. Lk
Mo T TIKIRENF &1 T R ROL S IZHEEL, 3
REFROILE Y VERIREEHERL T/ Oy JRE L.
ZOEBKITPIC 71 2 OEA L FRTH 5.

5. WES TV 5 LR
51 BRET7O—Fvy—h

FlE U TEESEE T 2 07 5 AORERICBTS
g T 0—F v — b EK 5.1@)ITRY.

REETIE, SPI DEIRE, MCP2515 DIREBLUNFv 7 Fv
DFEEIToTRIEERE S+ SFr L, SPLOYRER
WTT—FEREENY 7 7ICEXRS, EREEEREHTC
EIZED CANNAMSET—F EHMETH LI TS,

SERICBT A 7 O—F v — b ZE S I1OITRT. 25
HTIE, SPIDESE, MCP2515 DEREBLILCD DIEELT
ST, SPIDZERT—F X « U—F - OT 2 REANT
RET Y OREEHRTS. ZIETINDDILEEDOT—F
ERENY 7 7 ICFBRAD, T—F RGN BIEE R
fFo7e1%, LCD WKFRT A LI TNS.

BIRIET, ESTB)E H I LD T— 5 (DB)DIEATLCD 12 ” ngRE ” “ e ”
REND. T—Fid 16 ER TIE N, LCD ITILASCI I+
RTEHRIN =F—INEREIND.
| mEto*er7e |
pp4-7 ___{ |
| 2ty 7 rmens |
RIW B
| BEER | v
RS 1 L H wE “
v
E (STB) I I I [ tookmr |
e el o I
-0 T END
4onsBAt  230nsBAE  10msBlE @ (®)

K43 LCDHHOY AL FFr—h

47 MCP2515 D7 v 7 [ERE

TXCAN O 1 ~ 18 Voo
RXCAN O 2 17 [0 RESET
CLKOUT/SOF O 3 16[3 CS
TXORTS ] 4 153 S0
TXIRTS 5 14381
15pF TX2RTSC] 6 13 3 SCK
3 }—E—OSCZ 07 12 0 INT
4——1—osc1-d38 11 3 RXOBF
7 20MHz Vs ]9 10 O RX1BF

BI44 MCP2515 DY VERE
MCP2515 DY EBZK 441RT. B2 8 BXUE > 7H

®5.1 #@B7O0—Fv—h

52 SPLEEDITUR
SPLEEICBITBEZET T —F 2 EZEED 07
075 5EKS2ITRY.
W LIAFENLUT/NY 7 7 SSPBUF iIZT—F IsA1Eh

SPL_TX

SPI_RX
MOVWF SSPBUF
BSF STATUS, RPO
BTFSS SSPSTAT, BF
GOTO $-1
BCF STATUS, RPO
MOVF SSPBUF, W
MOVWF RXDATA
RETURN

K52 SPIEEOIYY ROYTIN—F



HIEELHRFECE

TLBDT, SSPBUF BN -T=MEMNENY 7 7
SSPATAT IZBIT5 BF By NOWEFET AL TEET 5.
BF=1 {2785 72 & &1Z, SSPBUF DINEER W L PZA Y EZRL
T RXDATA IZEUD AL,

53 ADE#

K 53127055 L%7R9. 43175RL7- ADCON1 L 'A%
IEESRE%, K53 O TN—F 2 %0—)L LT AD Bif%
BtAT 2. TORL PAF ADCONDIZBITB GO Ew k (K
Yy R0 ZEHLT, ZOEY MO h ThSTF—%
ADRESH 228 TXDATA IZBDAD L DIZL T 5.

VOLGET

MOVLW 0xC1
MOVWF ADCONO

CALL TIME_100US
BSF ADCONO, GO
BTFSC ADCONO, GO
GOTO $-1

MOVF ADRESH, W
MOVWF TXDATA
RETURN

K53 ADEBOTOTI N

54 [EEEOFYSTFy

K54 1T TN—F 2 %7RT. 44 1ZR L7 CCPICON L A
FIMEEZRTER B0ALIUEL VY PRIICBITEZ TS
CCPIIF 2B L F+ 7/F v 2BAT 2/ VLA RBRHTS. £
DEIARLIDAT 5 &)y L, ANINB/NAEE
BUBITTI6ED) SV APANSNDECF ¥y TFr L, &
N%E 3EEDIRL 721212 CCPRIH BXL N CCPRIL D7 —¥ %
ROAATUEZT> TS,

CAPTURE
BTFSS PIR1, CCPIF
GOTO $-1
BCF PIR1,CCPIF;#1 <X Ut v k

CLRF TMR1H
CLRF TMRI1L

BTFSS PIR1, CCPIF; B #1 D 16/3)V A JE
GOTO $-1

BCF PIR1, CCPIF

BTFSS PIR1, CCPIF; KR D16/%)L A HE
GOTO $-1

BCF PIR1, CCPIF

BTFSS PIR1, CCPIF; KD 16/%)V A BE
GOTO $-1

BCF PIR1, CCPIF

RETURN

54 [EEROF+ TFv 27T TN—F>

55 LCD Ol
HR (5] #BEICL T4y FE—R
ZERRLER L.

RizBirz5175Y
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56 BEYHIN—F

16 N1 hOBYERED 71175 L3, Microchip $£DH1 h
MEF Y O— R Math 71 75U RFERLE. BERE
KEWTHIET—4 % 5 TEIBDIERL TN A.

¥/ CAN BETEEI N T 2ZERITH W TEERK
IS 5701003, 32 By FOWREERTINLENHD. Z0
BIN—F AN, A >F—Fy bhSy I u—RUESA
75U EERIETIEWE [6].

57 TOMOTTT TN

16 £ b D 16 HEEZE 5 H D 10 EEIZTERT D701
Microchip #tD 71 7 Z ) &R L /. /- PIC @ EEPROM IZ
T EEEZATHRT 21200700 I AEER L.

6. T—YIEREER
6.1 REREEONERER
SEWET L2 2T A K31 IR D ITERETRBL
UDZEHNE 1 BT OMEIL TOAHIRTHD. AN
20cm &0 2 KDY Z—JUR, KSRIEIL 100QTH 5.
(AR DBRIER %X 6.1 1Z7RF. CAN—H BEUCAN—
LTI MEAZ N TSN, F a2 a—7OiREsEE
AWTER L =281 TXCAN 3B > Ty
5. wERET 2V, F—-L— M3 125kbaud THS. K621
6.1 IARNS 5 MCP2515 i1 Th 5. EEENT 5v/div, F
B 1005/ div THS. HEOMGBEHHMIRIF THS.

) CAN H
‘WP{"‘MW"&TW’M
WCRN-H. .. . CAN-L .

ﬂ oA r"’“ A o

”muuw

ZHCAR L
TXCAN

A08

' DATA '

0x0000 . 0x01f * OXFF
00010000010 001 OQl 111011111000010010110011 11
SB sa 2 i

K62 [6.1ITkid5 MCP2515 DR

62 CANBEZNL-BEONERER

PIC D70 F— MIASIZNABEEERL I /MG,
AD B, CANITEZ%, RERITHITS 5 1L IEEN
LEZERD LOD ICHRRIETHREERE L. K63 ICHlEk
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BErd. AHERE, FRBEOBUENS, ERNICHED
WAD BHL, CAN L BB LUK REME L.

5.0 T

4.0

3.0

2.0

FRBIEV)

1.0

Y vdsi
0

1.0 20 30 40 50
ATTEBEW)

63 CAN 2 LI-BEORIEHSR

63 CANEEBENLIEZT—YEEHOTER

EEE[FERRIC CAN Z0 U THIE L 7= E—F 1281 2 [ejinik
DOPEERER 64 1TRT. ZEHOPICIIBNT, ERadD
% PIC THy 7F v LiclIET—4 TEIB Z &2k D EEREK
WWEBLTWS. BRIEMETH DY, REEE<As5s
FLENRE B AMERNEN TS,

2000 EEEES
g 1500 L 5 Hr-—
& 7
=
1000
g ;
1 !
W S00 S e i s
Epad AEE
0 o i PR S
0 500 1000 1500 2000

ElR5t TRIE L 72 B8 (rpm)
X 64 CAN %4 U THIE L7z BEROBIERR

7550 >

IS S O O S U
brey I A N R R R S
| - - E—5 OEERK=1908pm—E
i 7500 -
B VAN
B
&) 7450 /8
D \ ]
+ 74 : B
.,‘;‘\“ 7400} ® \ -
L &
¥ ®
i+ 7350 ’
g
& 7300 *
0 5 10 15 20
F— 5 W EEK

X 6.5 EEPROM iZ&dF v 7F v 75— ORIEFRZE
AT LAEEEUTHESRO BB EIEL, EFEMIZEHE

Vol19,2 011

PO LERH BN, CRC TI—I3FAEL THRNO TR
T CAN B8 L ZEIC BT 2 BIBRERHOIH D LD
IR A, Lzt TEEORRIST v T F v HCH 5
EEZLND. £IT, B—FETT—¥ 2RISR+ IF
+ L7z5—% % EEPROM IZH ZAH, T—F ORREE%T->T
Bz, 16 [PHEREL THIE L7-REK 65 1RY. BlE3ER:
KORSE (1908pm) TiTo7. E6S Mo n5HE0, Fv
TF v S TRERBENH T ZHA R 64 DRETR
FELTOWDEEORERERIIZ>TWS EBDNS. ZOf#
EOBRENSGHROBETHD.

7. T

AFHL T, CAN BIE L AT LB HBET DI85
CAN HEOBEPREERZBEL, cANI> hO—5
MCP2515 DEASR2RERB ZH oMLz

F72 PIC 71 DB D AD THEOFRAFE /UVAD
F v TF v ORESE, SPLBIEOREARE LCD N\OFKH
HEERL, JHUTEDVWTEEREZERE 1 BBILU CAN
RN 5725 CAN BEEZERALZ S AT LONLEET IV
REL. $HETOTSORWEETICBLWT I AT ADIG
EREAEIE LR L .. CHUTK DU TORREN G,
(1) FEEWTBNTHEL/-ET%, ADEML, CANBEIC

LOZEFIEEL, TORET—IELDKERTHT

I DEAMICEBEORWERME S
2) T OEEFICDOWTBEMVRRIEET >/ Ll

INEE—F OEEEIE< b &, KREREEIRETSH

ENRIo T, FORERO—D &L TE— ORERITIG

TEB/IVADOEDARIINT YFNH 0, I OSBEOLENE

S NTE o7,

SEOBE T AT L% G - RIEL, TORHEDRIEZ
TFH0ME—HTHO, T075LOMBICETIAIBA>TT
HBETT B ENTE Mo/, SERBHOEBIZDNT
DOREHEED, VAT LADFTEREREL THERZN.

(e

BRETIHREREFRZIIDC T4 2125t L TIEV
FRESETIHHRHRMCE, Y OREGEtZERSE
THEW:. E<SESW-LET.

(&3]

(1) MCP2515SPI A% > R7 02 CAN 2 hO—7F,
Microchip

2y /NIR" PICCAN 7% Z/)VFA R, Mico
Application Laboratory

(3) HEF," B§hL TEARCANREE", CQ Rkt 20104

(4) PIC16F818/819 DataSheet 18/20-Pin Enhanced Flash
Micro controllers with nano Watt Technology, Microchip

(5) HERHEt, " BGETHR ETFTIEDD O PICI6F IEAH T R
T ", Hatermtt, 2007 &

(6) " ELECTRONICS SHELVES (@D EXIIE)”
http://orange zero.jp/electronics/



35

#34 CANCIRL L PZ¥(7 BL X : 0xXF)

b | REQOP2 | #RL—ia | o0= /—<)-E—k
bs | REQOPI e EB=R | 001= AYU—T - B—R
bs REQOPO SEER 010= V=77 w7
0li= YA -F2)
10= 22747« =R
by ABAT EREFH | 1= TNTEEFEET
0 =X EPMERERT
bs OSM Jriay 1= T2 ¥avh-E—R
FeE—F | 0= 7 ayh- 2K
b CLKEN CLKOUT | 1=CLKOUT EfERT 2
Y ER | 0=fER LA HI-Z)
b | CLKPREI QXoUTE> | 7097 OELLERE
% | CLKPRED TURT—5 | 00=Fosc/'1, 01=Fosc/ 2
10=Fosc/4, 11=Fosc/8

%36 TXBnCTRL VA% (7 ELA 1 0x30, 0x40, 0xS0)

FRE TR RFEEE
#£31 CNF1 (7 RLZ :0x2A)
by | SIWL | BRIy | 11=4xTQ, 10=3xTQ
b | s;wo | 7E 01=2xTQ,  00=1xTQ
bs BRP5 F—b—h+ | R-b—h« TYRT—SiE%
b | BRP4 TURT—=F | #  TOQ=(BRP+l) Fosc
b | BRP3
b, | BRP2
b | BRP1
be | BRPO
#£32 CNF2 (Z RLA 1 0x29)
b; | BTLMODE | PS2HffHl | 1=PS2 B
FEEw b | PHSEG2~PHSEG20 THEH
0=PS2 DEZIZPS1 & IPT2TQ)
FOKREN
bs SAM 1=3EH 7)) 7
O=1[E/SFE )25
bs | PHSEGI2 PH1 PHIDEY MR =
bs | PHSEGI11 Ew b& | (PHSEG1+1)xTQ
bs | PHSEGI0
bz PHSEG2 PropSeg | T/ =13l BT ALRD
b PHSEG1 EvbfE | EvbR = (PRSEG+IXTQ
bp |  PHSEGO
&33 CNF3 (FFL X :0x28
b | SOF SOF 1=CLKOUT £ %
YLARE SOF Y AT¢
0=CLKOUT > %
70y 7 HHicE
bs TxATT vy | 1= TN ERD
WAKFIL TeT4 N 0= 745 %D
b ~ b RER
b, | PHSEG22 PH2 DYy MEEFGE
b | PHSEG21 PH2 Ey bR (BNYETE 2)
be | PHSEG20 (PRSEG2+1)xTQ
#35 CANINTF (7 RLZ :0x20)
FRAER
by | MERR | AvE—2 15— 1 =FASESR (VT
bs | WAKIF | x5 7w TONTHE)
bs | ERRIF | T5—
b | TXAF | EfENv TP 22 1 =EbARFEAE
by | TXUF | FEENyT7 1%
by | TXOF | ZENY770%E
b | RXIF | #ENv 77170
b | RXOIF | ¥ENvT7707)

b | - K

bs | ABTF Ay— - 1= Awt—UREIEPE
FFE—hk 0= AyE—R{ERD

bs | MLOA | Avt—28 | 1= #EET, Avb—Ungsk
% 0= IEFIEE

bs | TXERR | B0£T5— 1= WAL S—RE, Avt—v
L dsal e 0= FEFORELL

b | TXREQ | Avt—% 1= AyvbE—UREER
HEER 0= REFOREERL

b | - KREH

b | TXP1 BN\ Ty | 11= BEE &S~

b | TXPO E-55 1A 00= BHE &K

#37 TXBnSIDH L' PR% (7 KL Z : 0x31, 0x41,0x51)

b | SDI0 | FEDEY IO

b | SID9 | BEDEY MY

bs | SID8 | FREDEY RS

bs SID7 | fREDEy ~7

bs SID6 | FED Ew e

b | SDsS | BEDEYhS

by SD4 | BEEIDEY b4

bo SD3 | DD EwY 3

38 TXBnSIDL LPA% (7 KLZ 1 0x32, 0x42 0x52)

by | SID2 | FREDEYR2

be | SIDI | BEDEY 1

bs | SID0 | BEDEw RO

by

b | EXIDE | #ERID#HIEy b 1=H3RDD @9 EvH)

0=HRED Q1 EY )

b

by ED4 | SWRIDEw b 17

b | EIDI6 | #IRDEw 16
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%39 TXBuDLC VYA (F KL A :n=0x35, 0x45, 0x55)

Vol19,2 0 1 1
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Development of New Electronic Study Materials for Built-in-System Programming Education

Based on Infra-Red Remote-Control Transceiver

ESN=NiZ
Teruo TAMAMA¥*

Abstract: Recently programmers for built-in-systems are badly off. Thus, fostering of those human resources at

universities is urgent. New electronic study materials have been developed for built-in-system programming

education based on an IR remote-control transceiver. Using those materials, students are able to leam

microcomputer programming as well as soldering technique and oscilloscope operation.
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Vol19,2 011

Oft&E FABREXEBROTu s T 4 (H8/3687 B)
/
main.c (CPU TYPE : H8/3687)
/
#inciude<MACHINE. H> /A BRI T x/
#pragma interrupt (OnPressButtonSWi) /*1RQOE Y A 7 BB Hx/
//3687FFB
#define PCR7 *((volatile unsigned char *)0xffea) /* PCR7 */
#define PDR7 =((volatile unsigned char *)0xffda) /* PDR7 */
//BHAAHHRSE
#define PUCR1 *((volatile unsigned charx) Oxffd0) /*PUCR1%/

#define IEGR! *((volatile unsigned charx) Oxfff2)
fidefine IENR1 *((volatile unsigned charx) Oxfff4)
#define IRR1 *({(volatile unsigned charx) Oxfff6)
#define PMR1 *((volatile unsigned charx) Oxffe0)
#idefine PCR1 =((volatile unsigned char*) Oxffe4)

void Sleep_ho(unsigned long 1Time);
void Send_1(void);

void Send_0(void);

void SendByte (unsigned char cc);
void Carrier (void);

void CarrierOff (void):

void ReaderGCode (void);

void OnPressButtonSW1 (void) /*IRQ0+/

{
volatile unsigned long i;
volatile unsigned char DataCode;

IRR1 = IRR1 & Oxfe; /+BLEAHBERI STV T*/

ReaderCode () ;

//Custom Code
for (i=0:i<7; i++) Send_0(: Send_10;
for (i=0:i<8; i++) Send_10):

//Data Code - CH7
DataCode=0x07;
SendByte (DataCode) ;

//Stop Bit
Send 00 ;

return;

}

#pragma section V1 // CVi

[/ BERyA—F—=TN

void (*xconst VEC TBL1[1) (void) = |
OnPressButtonSWi // 1RG0

}:

/*1EGRT T v 53 iR*/

/*IENR1T B Y AH A R—TJL*/
/*IRR1 BlYRAHRRT—H R T 55 %/
/*PMRT BE— KL SR A%/

/*PCR1%/
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/
B#FsEIL—T

void Sleep_ho(unsigned long |Time)

{
volatile unsigned long |;
for (1=0; I<1Timex1000;++1)
{

/483 ZRERIR ¥/

}
return;

}

void ReaderCode (void)

{
volatile unsigned long i.
for (i=0; i<340; i++) Carrier();
for (i=0; i<184; i++) Carrier0ff();
return.

}

void Send_1(void)

{
volatile unsigned long i;
for (i=0; i<22; i++) Carrier();
for (i=0; i<67; i++) CarrierOff(};
return.

}

void Send_0(void)

{
volatile unsigned long i.
for (i=0; i<22; i++) Carrier();
for (i=0: i<22; i++) Carrier0ff();
return;

}

void SendByte(unsigned char cc)

{
volatile unsigned char ¢l;
volatile unsigned int k=8;

while (k>0) |
cl=cc & 0x01;

if(cl==1) Send_1(;
else Send_0();

cc =¢cc» 1,
k—:
}

return;

//9ms
//4. 5ms

//0. 56ms (0. 568ms)
//1.69ms (Pulse Width => 2. 25ms)

//0. 56ms (0. 568ms)
//0. 56ms (Pulse Width => 1. 12ms)
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// 37.88kHz, 26.4us
void Carrier (void)
{
volatile unsigned int k;
PDR7 = 0x01: for (k=0; k<10; k++):
PDR7 = 0x00; for (k=0: k<9; k++);
return;
}
// 31.88kHz, 26.4us
void CarrierOff (void)
{
volatile unsigned int k.
PDR7 = 0x00; for (k=0; k<19; k++);
return;
}
void main(void)
{
//3687F
PCR7 = Oxff; /* PCRT %/
set_imask_ccr (1) ; /*B| Y AAT eI/
/*RE OFER B YAHOWBERTE P14, PISEH*/
PCR1 = Oxcf; /P14 15% ) —FEY, BUES4 FEVICBARIEE*
PUCR1 = 0x38; /* P14, PISOMOS TN T v TEA %/
Sleep_ho (100} ; /%61, 528 EOMBBENRET HFETESD-HEMEEF/
PMR1 = 0x30; /R ABAR— +TIELE < IRQ0, IRQTHAE % B R*/
Sleep_ho (10) ; [RIN—F9ITPI-aFILITHEL, BRI X/
IRR1 = IRR1 & 0x00; /AEPAKBBR IS T ) Tx/
IEGR1 = IEGR1 | 0x03; /*IRQO, IRQ13Z B EAY T U %28/
IENRT = IENR? | 0x03; /*IRQ0, IRO1 A R—TIL*/
set_imask_ccr (0) : /*BY Y AF T/
while (1)
{
PDR7 = 0x00;

}

return,
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RXA b 2 X %5 el 0B R E 22

Diachronic Study for Exogamy System with Cross Cousin Marriage

B¥E 2
Yutaka SHINBA

Abstract: C. Levi-Strauss noticed that some ethnocultural group has very complicated rules for marriage, for

example Cross Cousin Marriage, and that rules seems to hopeless to understand their meaning. Nevertheless, he had

shown followings, that rules are combined with the incest taboo with the meaning which insures solidarity of crans

through the exchange of woman. But his structural anthropology is synchronic in its own nature. We discuss origin

and diachronic evolution of that rules of marriage, compared to the genesis of eye in the context of anti intelligent

design of Dawkins. It will be an exercise for the harder problem of the origin of language and consciousness.
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Heuristics for Evaluation of Possibility

— Transformed Three Prisoners Problem Revisited —

BiE 8
Yutaka SHINBA

Abstract: Three prisoners problem is a well known exercise and psychological experiment for Bayesian

reasoning research. It is difficult to reach a correct answer for this problem and even in that case it will hard to

reach to the correct explanation. This problem is adopted many textbooks for philosophy, probability, statistics,

decision making, psychology, and economics. Nevertheless, it is rare to given appropriate explanation. Around

this subject, we discuss the interpretation of probability, heuristics of evaluating probability and effect of

adopted material.
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A Study on Sloshing Suppression Method by Horizontal Baffles
(Comparison of Transient Sloshing Responses Obtained by Simulations and Experiments)

WHEE
Yoshihiko URATA,

Abstract: The cure against sloshing is a very important subject on disaster prevention. Many studies have been made
on this subject so far. However, more low-cost methods of sloshing suppression are desired. The authors predicted that
horizontal plates installed near surface in the liquid beside the tank wall are effective to suppress sloshing. Analytical
simulation and experiments were performed about parallelepiped tanks. The collocation method is used for analytical
simulations. The horizontal baffle plates obstruct up and down motion of liquid near the tank walls. As a result, sloshing
becomes small. However, vortices caused by baffle plates have substantial effects on sloshing suppression, too. It is
guessed that horizontal baffle plates are effective to suppress sloshing also in other shaped tank than the parallelepiped

ones.

Key Words : Sloshing, Suppression, Rectangular Tank, Baffle Plates , Collocation Method, Experiment
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Clocked Cascade Voltage Switch Logic (C?°VSL) Adders

Hiroshi HATANO"

ABSTRACT

A static cascade voltage switch logic (CVSL) half adder, a clocked cascade voltage switch logic
(C*VSL) half adder and a C*VSL full adder have been originally and successfully designed and
fabricated using a double polysilicon and double metal 1.2 um CMOS technology. The three different
adders have confirmed to function correctly by SPICE simulations. Furthermore, the fabricated three
different adders have confirmed to function correctly by chip measurements.

1. INTRODUCTION

In the galactic cosmic ray environment typical
of high altitude satellite orbits, a single event upset
(SEU), which occurs when a charged particle passing
through a cell deposits enough energy for the cell to
change its state, should be taken into account. In order
to design radiation-hardened LSIs for space
applications, static cascade voltage switch logic
(CVSL) circuits and clocked CVSL circuits were
proposed by H. Hatano [1]-[5]. The CVSL circuit is a
differential style of logic requiring both true and
complement signals to gates. The CVSL has two
storage nodes for each gate instead of one, resulting in
higher tolerance of SET pulses than CMOS.

A static cascade voltage switch logic (CVSL)
half adder, a clocked cascade voltage switch logic
(C2 VSL) half adder and a C?VSL full adder have been
designed and fabricated using a double polysilicon
and double metal 1.2 um CMOS technology [6], [7].

2. CIRCUIT DESIGNS

2.1 Static CVSL Half Adder

A static CVSL half adder circuit diagram is
shown in Fig. 1. Fig. 2 shows the static CVSL half
adder layout. Simulation results is shown in Fig. 3,
indicating that the designed static CVSL half adder
functions correctly.

2.2 Clocked CVSL (C*VSL) Half Adder
A C?VSL half adder circuit diagram is shown in
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Fig. 11 Measured signal waveforms of static CVSL half adder.

Horizontal axis: Sus/div. Vertical axis: 5v/div.

R
Fig. 12 - Photom

Fig. 13 Measured signal waveforms of C’VSL half adder. Horizontal
axis: 40us/div. Vertical axis: 5V/div.

Vol19,2 011

Fig. 15 Measured signal waveforms of C?VSL full adder. Horizontal
axis: 40ps/div. Vertical axis: Sv/div.

Fig. 4. Fig. 5 shows the C*VSL half adder layout.
Simulation results is shown in Fig. 6, indicating that
the designed C*VSL half adder functions correctly.

2.3 Clocked CVSL (C*VSL) Full Adder

A C*VSL full adder circuit diagram is shown in
Fig. 7. Fig. 8 shows the C’VSL full adder layout.
Simulation results is shown in Fig. 9, indicating that
the designed C>VSL full adder functions correctly.

3. FABRICATION RESULTS

3.1 Static CVSL Half Adder

Fig. 10 shows photomicrograph of the fabricated
static CVSL half adder. Measured signal waveforms of
the static CVSL half adder is shown in Fig. 11,
indicating that the fabricated static CVSL half adder
functions correctly.

3.2 Clocked CVSL (C*VSL) Half Adder

Fig. 12 shows photomicrograph of the
fabricated C>VSL half adder. Measured signal
waveforms of the C*VSL half adder is shown in Fig.
13, indicating that the fabricated C*VSL half adder
functions correctly.
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3.3 Clocked CVSL (C*VSL) Full Adder

Fig. 14 shows photomicrograph of the
fabricated C’VSL full adder. signal
waveforms of the C?VSL full adder is shown in Fig.
15, indicating that the fabricated C*VSL full adder
functions correctly.

Measured

4. CONCLUSION

A static cascade voltage switch logic (CVSL)
half adder, a clocked cascade voltage switch logic
(CZVSL) half adder and a C*VSL full adder have been
successfully designed and fabricated using a double
polysilicon and double metal 1.2 um CMOS
technology. The three different adders have confirmed
correctly by SPICE simulations.
Furthermore, the fabricated three different adders have
confirmed to

to function
function  correctly by chip
measurements.
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Questionnaire evaluation experiment through Web site about the expression of feeling

by movements of humanoid robot

KAB SLME*, PR FTLORTEE CKERF* NRIEORRAY

Kojune OHSUGI,

Satoru MURAMATSU, Taro MURAKOSHI and Masato KONAGAI

Abstract: Recently humanoid robots have become familiar to us. In the near future, we may have one in each home.
Then in such time, how will we humans think about them? What kind of feelings we will have about them? To
understand this problem, as a fundamental study, we made them perform various movements. And we did the
questionnaire evaluation experiment through Web site about the expression of feeling by these movements of

humanoid robot. About the three feelings such as “happiness™, “sad” and “angry”, it was possible to express it

clearly distinguishing. However about the three feelings such as “frightened”, “disliking” and “surprised”, it
seems to be a little difficult to express it clearly distinguishing.
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The lesson plans of education for the aero gas turbine engine

= A
Shohachi YASU

Abstract: This paper has described the lesson plans of education for the aero gas turbine engine. These lessons
introduce principles of the jet engine and provide the students to sce how the turbo-jet engine can be operated.
Additionally, these lessons can provide exercises for disintegrating and assembling of the turbo-jet engine,
problem-solving experience that incorporates the necessary elements for engineering skill.

Key word: lesson plans, jet engine, practice, experiment
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A Report on the Educational Training Program, *“Aeronautical Engineering Practice” under the

Industrial-academic cooperation

W BT, WE O EEY, & BT
Masaru SAKAKIDA, Yoshihiko URATA and Shohachi YASU

Abstract: The educational training program ”Aeronautical Engineering Practice” under the industrial-academic

cooperation has introduced into the curricula of the Shizuoka Institute of Science and Technology in this year.

This program includes various kinds of engineering practices such as maintenance of airframe and power-plant,

fundamental technique of aircraft maintenance, practices of operations in airport, piloting of full flight

simulator and flight by light airplane.
discussed.
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A Report on the Yaramaika Educational Program in 2010

B FE, PN B, Rl XD, LR RS, BE 7
A 8™, T W, HH BT, WF HEC, 24 S, HR 87

Hideo SEKIYAMA¥, Shohei NIWA, Takashi NOZAKI, Minoeru DOHI, Hajime ONDA, Rui NAKAMURA,
Tsukasa KUDO, Yutaka YOSHIDA, Hiromichi YAMASHITA, Tomenori MOCHIZUKI and Nagisa FURUYA

Abstract: The Yaramaika educational program has been introduced into the curricula of the Shizuoka Institute of

Science and Technology since 2004. This program includes the production of electrical and mecahnical devices, the

making of movies and videos,

the creation of works of art,

research on specific subjects and student works as

volunteers. The results of this program in 2010 are reported and future prospects are discussed.
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BREISERZ AN AVERER B DERE

A Report on a Required English Class through the Collaborative Approach to Learning

EE N
Yoichi WATARI

Abstract: The purpose of this article is to describe an attempt to organize a required English class in a collaborative

manner and evaluate it according to various types of outcomes. Each lesson was designed with a view to: 1) increasing

the amount of time spent studying inside and outside the class, 2) getting the students to relearn the basic rules and

principles of English grammar in a way suited to their communicative needs and abilities, and 3) arranging the entire

process of the tasks and activities with everyone enthusiastically involved.
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{Questions made by &
- When the ravens returned their house where the gir] hid, what did they do?
a. They siept. €. They locked for their sister.
b. They took a break. d. They had a meal.
—~EXXORBERETS-DIZRA MUBLTRT, BRBEL/SUARTETLGS,
« What is a special key to need to open door?
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d. father
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a. ring b. witch C. raven
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Al I'm afraid not.

Will I be able to play in the game tomorrow.
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Read the conversation and answer the questions. % Read the conversation and answer the questions.
__________________________________________ - % [ Attt ettt |
' [ '
! A’ When did this happen? 3 PA :
k] N : N
s B: '} B Yesterday. I was playing soccer and I fell down. |
P ¢
3 At Can you move it at ali? o A !
[ ]
' [ t
B : : B: Only a little. !
! ' 3‘ £ !
i A Can you walk on it? i % A J
' . '
E B: i 11 B No.lIt hurts too much. i
i i H
E A I think we'll have to take an X-ray. ' % A ;
1 ) : 3 1
| B R ’
I ' H
: ' '
' : :

1. Where are these people?

5]

. Who are they?
Als

Bis

2 YWhat ara thas: tollring ah,

2162,

|

P9 Ihat aa

___________________________________________

. Where are these people?

2. Who are they?

Als

Bis

tihoase v allzl ' 252
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