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ABSTRACT

This research presents a development of a wireless Electrostatic Discharge
(ESD) events locator system for hard disk assembly line. The designed system is based on two
methods: an Electromagnetic Interference (EMI) strength based method and a Received Signal
Strength Indicator (RSSI) based method. The former uses four EMI detectors placed around a
manufacturing machine that cannot be entered by any instruments. The EMI signals are related to
the distances between an ESD event and the EMI detectors. These signal are used for estimating
the ESD event position by the Trilateration method as in the GPS (Global Positioning System).
The later uses one wireless sensor node attached with an EMI detector moving along a
manufacturing conveyor and three wireless sensor nodes for reference nodes placed cover the
conveyor area. Once an ESD event is detected around the moving sensor node, the position is
then estimated by the RSSI based localization method as in Wireless Sensor Networks (WSNSs).
From the tests in a real environment of HDD manufacturing, the EMI strength based method can
properly work in the test field of 1.5m.” 1.5m. and the average error was 10.3cm. In contrast, the
RSS! based method can properly work in the larger area than the EMI strength based method. The
test results show that the RSSI hased method can estimate the positions of ESD events with 50
cm. resolution in the 10m.»10m. test field.

Keywords:  Localization, Electrostatic Discharge, Electromagnetic Interference, Wireless
Sensor Networks
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Tracking in Wireless Sensor Networks,” in Proceedings of International Conference on
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24.1 EMF #5ulda1nmansai ESD
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mwilszney 2-5 §e1eTasadaues ESD Event Detector il#nisasaasu EMI [11]

2.51EM Aware

EM Aware[19] flugilnsainsaasumanisal ESD TaoSadaaa EMI
iiesnnmaina ESD szaswaliina EMI aauun EM Aware annsashanldlasdnisnione
whruszuw Facility Monitoring Systems (FMS) siteasaa fadeyalunatonga’la nisisende
EM-Aware fimsigoudedayanamuy 4-20 MAgauiluszunidenlFlumsdemuses e
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Human Body Model (HBM), Machine Model (MM) wiaz charged device model (CDM)

amwilsgnou 2-6 EM-Aware [19]
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aaaaiaves EM Aware

ESD Events
Sensitivity 1- 1000V
Characterization HBM, MM and CDM
Threshold Adjustable locally and remotely
Discharge Polarity Both
Event Magnitude Output to FMS, DAQ, LED Bar ESD Event
Indication LED, Buzzer
Static Voltage
Types of Measurements Induced Voltage 1" from the Surface
Measurement Range +/-10V t0 +/-5000V Adjustable on-site
Indication Qutput to FMS, DAQ, LED Bar
Interface
QOutput to FMS, DAQ 4 - 20mA each channel
Connector RJ45
Power 12 - 24V DC, <200Ma

2.0 1weslnualiae

s Triua 1¥ane (Wireless Sensor node) fluginsaiferdonisieuain
szuuauesnaidIT i uawdemsmunauing lastigedinsnvannTaedl¥ausace
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1 9 ]
wite (Ver, 1.0) suldshwnaasdddamlugiuuoaiepieonaasunisiiaiumazn
1 Y
Founnsemsodesina aulduuanielumsesnuuuluguilogriu(Ver L1) dalaeiugiu
vosszuudaiulugduuuves Ver. 10 udldmudnludiuvesnisisonde 10 uas
Y < qej A 9 4 ' A 4 '
panuuylilvadnassuiudenlsyaeudeyluuunianuazainlunsisouso
9 )
Tuamz il 1atins 1491u PSU-Mote Tunareqnquiiteiinisasends PSU-Mote fisroaziden

M) s o
NNAUIITALLITAIU

* 15'lu Tnsnou InsamasARM7 TDMI-S Core vos NXP u LPC-2103
- On-Chip Flash memory 64 KB
- On-Chip RAM 8 KB
- 8 Channel 10-hit Analog to digital converter
- 32-bit GPIO
- 14Crystal Oscillator 16.9344 MHz Tae MCU awisaiszunanadae
anuiagagad 67.7376 MIPS
s ludumsdems 1 ledadons1$ae CC2500 Tumssudstoya
- True single chip 2.4 GHz RF transceiver
- Programmable data rate up to 500 kbps
- Low current consumption (13.3 mA in RX mode at 250 kbps )
- Programmable output power up to 0 dBm
- Efficient SPI interface
- Digital RSSI output

Digital 1/0 Antenna
Analog
Input

QND 13 3-5V GPIO
User LEDs i D)
S@ e

4 LPCZ103 CCZSOO
woller  24GHz Tra

N

uuuuuuuuuuuuuuuu
eeeeeeeeeeeeeeeee

USER Switch

_MAX3232

GPIO Connector

awilsgneu 2-7 Taseadreues PSU-Mote naznwdaedia PSU-Mote 1.1[20]
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9 v P4
Path Loss widunalunsaziiuiinislgausgiian himisuiusuanimuiadon 1van
Yoranmannmisunisvestoya RSSI Guiludeyaiitinnmulssiuvesdoyageldninig
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2.9.2 sziiien3s Bounding-hox
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Path Loss Alone
.......... Shadowing and Path Loss
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amauiiavesledaoms1¥as CC2500
- True single chip 2.4 GHz RF transceiver
- High sensitivity (-101 dBm at 10 kbps, 1% packet error rate)
- (lata rate up to 500 khbps
- output power up to 0 dBm
- Suitable for frequency hopping systems due to a fast settling frequency synthesizer
- FSK, GFSK ,MSK and OOK supported
- Programmable Carrier Sense indicator
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20 10

BW. (8- DamRateJ --.(2.22)
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& 2 9
waT_Tive Ao nanluauvesmsisudunszuiuns ADC

8 WAIT_TIME 5
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s 2
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] 9 ]
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Transmitter power output = ImW. (0 dBm).
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