A Study of The Wireless Surface Acoustic Wave Torgue Sensing Based on CANBUS
Ooooood

E-mail: 9707439@mail.dyu.edu.tw

ABSTRACT
The research of this thesis, mainly lies in installs on the rotation axis the SAW pattern torque sensor element wireless sound wave
gauging, uses 8051 chip systems control RF chip to take the transmitting and the receiving, and aim at SAW the characteristic design
center frequency search formula, the goal are must when the rotation axis the torque change may gauge its change degree
immediately, applies by the immediate monitor way in the vehicles electron domain perhaps needs the immediate monitoring in the
precise processing environment, may in measure thing torque when transmitted receives signal and with other system
communication the torque size, the system mainly uses the RSSI to find the SAW center frequency value, and has not calculated the
drift of frequency with the stressful condition. The wireless part installs by the short distance type antenna on the axis, will not
influence the signal transmission. The drift of frequency result passes to CANBUS , may penetrate the CANBUS communication
with the present vehicles electron system.

Keywords : SAW,Torque Sensor,8051,RF,RSSI,CANBUS
Table of Contents

000000 DoO00O0000bO00000O0ob00D0oDO0o0o00.0000DMiDO0O0OOO0ODOO0ODOODOOO
gopooooo.0o0o0b0o0wobhoooooOoboooDooOoooooooOoooOo.00.wvODOOOOOOOO
ocoooooooboooooooo.obowviboooooOoobOooOoooooOoooooOoooDoo.Oogviiogo
gbooobooboboboboobooboo.0b.xgbbooboobooboobooboobooboob.0DO0xv
oo oollia0oooboooooooboooooboooo.Ll2000oboo0booDoboooobOobDoOono.2
30000b00oo0ogboooooooboooo...31400bobobooooboooobDobboooOoese0bog sAWDH
gooobgobg 2i1sawbOgoogoooobgoobgooobooboo...721100bgooooooobogoobooo
0.7212000000000000000000.822sAwHDOO00obgoooobooobgooobooo..e22100
OOdelaylined DSAWO OO O.00.0.9222000sAawO0d0ooooooonOO.. 12223SAW0 0000000
goo.0ooboo.323dboooooboobobbooboobuoo.4bob obooboobonob 31
MAX70320 0 0000bOOoOO.0boob..1731100000000000000Db000D ..21312000000
gboooboobobbo.2331300bgoboooooboobonobo.2e32cclioobgooo.boobog
gboogdDb..z28321ccliooidniopnooioOonioOnD.sB432200SPIDOO00OO0 e 353.230
ooooboobobboobooo.go.gsss3z24doonoooboooo.ooboob.ges25000b0oonoaon
oooo.oobgoo.40330b000boobo.oopbobooobon..d133180k100o0o0o0oooboooo.oo
00.42332AT89C51RD20 0000 0O00O.0000.43333cCcCo3inonnoonoononono.0bon.45334CAN
ooooboobOobboo.0o0ob0.4700000000 41MAX703200000D000DOODODODOO.....49411
ooooboo.0bo0obobbo0obo049412000b000.00b00Db.0b0ODOsR3413RSSIDOOOOO
ooo0.00.00bgose41400000.00000.00.0000DO00w6042CcCc10000000bgooboboboO
Oo000d.e34210000000000000000O0ODO.64422RSSIDOOD0ODO0O0ODOOODDODODOONO.694.3
sawdO Ooooooooooboooooob.nn4310000000000000DO00O00O0.714320000000
U000o0bo0oOonbogbDy3433CANBUSHODOODOOOOO.ODO.O0O7434000000000000O0000O0
oovg435sAawddooooooooooooosocdbo oo sagbooopoooooooboooooDooon
g.9152000000o0obooooooboooooob.srgpoooooooboooobobobooooboooo
0..92000 0111TugoodbD 2012000008AWOO0O S013000sAwWHODOOOoODOoOooOoDOog e
02100000 802200000 8023000000SAWHOD 1002400000000SAW0HODOO 100250
goooboosAawbD oo 11260 00000000SAWODOO 11 027000SAWO0O 12028000 SAWODO
12029000SAWHOO0O0O0O 130210SsAWO OO OO0O0O0O 140211 0-000(0O0K)O O 1503.1 MAX70320 00O
0 170320QFNOD 18033PCBUOUDDODOODONO 19034 MAX703200000 19035 MAX70320 0 0 20
g36000dbD0O0ObO0bOO20037000000 220380000000 000 22039000000 2303.100
ONOOODOO0O0OO0O 240311 0000000000000 2503120000000000000 2603130000



gboooo0Og27g3.14cclioodnog 2903.15ccloodoonoon 310316 CCl1000 0O OO DO 433 MHzO 31

[0 3.17 CC1100EM-433MHz 3203180 000000000 3303.19 SmartRF StudioD OO0 3403200 0SPIO OO
000 3B0321SPID00D0O0D0OO 3503220 0PATABLE39 032300000000 4103.241051000 42
0325ADO0O0O0O 43032600000 44032700000 4403.28 AT89C51RD20 0 00O 450 3.29 CC11000 O
OCC030 00 46 03.30PCA82C2510 00 46033100000 470332CANODD OO @DOO0O OO OO 48
041000000051 0420000005104300000000052044000000000 520450000
U000540460000005404700000055048000000055049RSSIDODOOODOO 5604.10
OSAWOODOO 570411RSSIDOO0O0O 58041200000000SAWDO O 590413 MAX70320 T/ROO0ODO 61
04140000000620415000000620416000000620417000000000 6304.18TIO

J CC1100DK-433 64 [J 4.19 CC110001 O 0 434 MHzO 0O 65 0 4.20 CC110000 MAX70320 D000 66 0421000000
gboogbgesd422000000000 6704.23CC11000 MAX70320 RSSIO O 68 0 4.24 RSSIO OO 700 4.25
LABViewO ORSSIOODOO 7104260000000 7204270000000 73042800000 7304.29
CC1100EM-4330 header 74 0 430 CC11000 00000 740431000000 750 4.32 Measurement & Automation
ExplorerD 000 76 04.33 LABViewd OO0 77 04.34 LABViewd OO 0O 77 04.35 0 SAWDO O O O CANBUS 78 [0 4.36
Uoo0boob 8043700000000 0O0O 7904380000000000O0 7904390 0000ORSSIDOODO
O7904400000SAWO0O0 800441 00000000SAWDODO 8104.420SAWO O LabviewO OO0 8104.43
OSAWO O OO 8204400000000 8304450 0000000000O0O0O0 8304.46433.420000 840447
433920000 8404480 0000(43342)86044900000(433.92)86045000000(433.42)8804.51000
00(@433.92)8804520000000(433429004530000000@433929%000 02100000000000
0o03-1000000000000 2r03-2ccloo0oonoooonon 3obos-3ccuoonoononoogn 32
034sSPIDOD0OO0O 360O35CCclo00000n 3ro3-6oxoDO 0O OOOODO 38037000000 O0O0ODOOOO
0400380 000000000000 4003900CLOODDO 410410000000 65004-20000000 53
04-30SAWORSSIO O OO 580440 SAWORSSIDO OO 5904-510KHz D OO OORSSIODOOO 6004-60000
ORSSIDOOOVO 680470 000000O0OO 8 U480 000O0O0ODOOOO 870480 00O 0OODOODOO 89

REFERENCES

[1] J.Enderlein, J. Schonberg, E. Chilla, and H.-J. Frohlich, “ Integrable SAW Sensor with Identification Facility,” 1994 IEEE Ultrason. Symp.,
pp. 491 - 494.00

[2] J. Enderlein, S. Bechstein, J. Schonberg, E. Chilla, and H.-J. Frohlich,* Two Channel SAW sensor signal-transmission system,” Sensors and
Actuators A 61 (1997). pp. 309 - 312.0

[3] D. Pucciol, D. C. Malochal, D. Gallagher, and J. Hines," SAW Sensors Using Orthogonal Frequency Coding,” 2004 IEEE Frequency
Control Symposium and Exposition, pp. 307 - 310.0J

[4] K. Hohkawa, K. Komine, N. Araki and H. Suzuki,” Surface Acoustic Wave devices for pulse position modulated spread spectrum
communication systems,” 1995 IEEE Ultrason. Symp., pp. 151 - 154.00

[5] Ivan D. Avramov, and Zdravko G. Georgiev,” A Surface-Acoustic -Wave Comb Spectrum Oscillator for Sensor Applications,” 1991 IEEE
Trans. Ultrason. Freq. Contr. VOL. 38, pp. 334 - 336.00

[6] Lord Rayleigh: “ On waves propagation along the plane surface of An elastic solid” ,Proc,London Math.Soc.Vol.17,pp.4-11,1885 [7] R. M.
White and F. M. Voltmer:“ Direct piezoelectric coupling tosurface elastic waves” , Appl. Phys. Lett., Vol.7, pp.314-316,1965.00

[8] F. Seifert, A. Pohl, R. Steindl, L. Reindl, M.J. Vellekoop, and B. Jakoby,” Wirelessly interrogable acoustic sensors.” 1999 IEEE
INTERNATIONAL FREQUENCY CONTROL SYMPOSIUM., pp. 1013 - 1018.0

[9] J. Beckley, V. Kalinin, M. Lee, and K. Voliansky,“ Non-Contact Torque Sensors Based on SAW Resonators,” 2002 IEEE International
Frequency Control Symposium and PDA Exhibition.O

[10] Victor Kalinin, Transense Technologies plc., Bicester Oxon. OX25 5HD, and UK, Passive Wireless Strain and Temperature Sensors Based
on SAW Devices.” 2004 IEEE Radio and Wireless Conference., pp. 187 - 190.00

[11] Victor Kalinin, Transense Technologies plc., Bicester Oxon. OX25 5HD, and UK," Influence of Receiver Noise Properties on Resolution of
Passive Wireless Resonant SAW Sensors.” 2005 IEEE Ultrasonics Symp., pp. 1452-1455.00

[12100) OO0O0O0O0O0OO0OOOOOOOO0OO0O,)" OO0 2004/10/22.0

[131000,* 0000000000000000” ,0000,000000000,0092060.0

[14] Weidong Cheng, Yonggui Dong, and Guanping Feng. “ A Multi - Resolution Wireless Force Sensing System Based upon a Passive SAW
Device,” IEEE Trans. Ultrason. Freq. Contr. VVol. 48, NO.5, Sept. 2001. pp. 1438 - 1441.0

[15] G. Scholl, C. Korden, E. Riha, C. C. W. Ruppel, U. Wolff, G. Riha, L. Reindl, R. Weigel, “ SAW-based radio sensor systems for short-range
applications,” IEEE microwave magazing, December 2003. pp. 68 - 76.00



[16]000,* 0000000 0OO0O0OO0O0OOOOOOOOO” Oo0oo,0000o00oooooooooooO,0g9Od7d.O
[17] A.Lonsdale, Transence Technologies, and N.Schofield, MST Ltd. “ An Intergrated Low Cost Sensor For The Direct Torque Control of
Brushless DC MOTORS” .00

[18] MAXIM, MAX7032 ASK/FSK/OOK Transceiver with Fractional-N PLL data sheet.O

[19] Application Note, “ Thermal Considerations of QFN and Other Exposed-Paddle Packages,” MAXIM 11/20/2001.00

[20] Behzad Razavi, © RF MICROELECTRONICS,” 1998 Prentice Hall PTR, Upper Saddle River, NJ 07458.0

[21] T1,Chipcon,CC1100 Single Chip Low Power Transciver data sheet.J

[22] T1,Chipcon,SmartRF Studio User Manual Rev.6.5.2.00

[23] Winbond,W78E516B data sheet.[]

[24] ATMEL,AT89C51RD2 data sheet.(]

[25] ATMEL,AT89C51CCO03 data sheet.



