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A. Module Convenor: Mr. Rishi H. Heerasing
1. Office: Room G2.14 Level 2 SITE BLOCK
2. Phone: 250 7250 ext. 134
3. E-mail: rheerasing@umail.utm.ac.mu

B. Module Coordinator: Mr. Rishi H. Heerasing
C. Programme  Coordinator: Mr. Rishi H. Heerasing
D. Programme Director: Dr. Vinaye Armoogum
E. Credits: 6
F. Pre-required skills (if any): TELC 1101 or Equivalent
G. Teaching and Learning Strategies: 30 x 4 Hrs sessions of lectures, tutorials and practicals
H. Academic Tutoring:  None
I. Student Progress and Assessment: 50% 3¼ Hours Unseen Exam & 50% Coursework

J. Summary of Module Content: 
 

Overview  of  wireless  systems,  transmission  basics,  analogue  and  digital  data
transmission,  bandwidth  and  channel  capacity,  transmission  impairments,  
transmission  media,  analogue  and  digital  modulation-demodulation,  encoding-
decoding techniques, error correction and detection, asynchronous and synchronous  
transmission,  multiplexing,  spread-spectrum  techniques,  wireless  technologies,  
satellite communication, VSAT, PCS technology

K. Module Aims:

 To investigate  the fundamentals of data communication and the problems that
affects communication in relation to wireless  networks.

 To  investigate  the  various  wireless  communications  standards,  protocols,
architectures, and transmission techniques currently available.

 To introduce the need for modulation, encoding, multiplexing, error detection
and correction of data in  wireless communication.

 To  understand  the  need  for  spread-spectrum  techniques  in  wireless
communication.

L. Learning Outcomes:
By the end of this module, students are expected:

 Understand the basics behind reliable, effective, wireless communication,  
wireless LANs, and fixed wireless access systems and technologies. 

 Understand  the  basics  of  data  communication  and  the  fundamental  
differences between different multiple-access strategies.
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M. Two Semester Plan

Week Topics Covered

1&2 Overview of Wireless Systems

3&4
Transmission Basics; Analog and Digital Data Transmission

5&6
Transmission Impairments. Nyquist formula and Shannon’s Capacity Theorem

7&8
Wireless Transmission and Propagation.  Antennas.

9&10
Encoding & Modulation: Digital Data > Digital Signal; Digital Data > Analog Signal

11&12 Encoding & Modulation: Analog Data > Digital Signal; Analog Data > Analog Signal

13&14
Asynchronous and Synchronous Transmission - Error Control; Multiplexing 
Techniques: FDM, Synchronous TDM; Statistical TDM; OFDM.

15&16  Spread-Spectrum Techniques

17&18 PCS & VSAT

19&20 Wireless  Technologies: Bluetooth, WLAN, WiMAx, ZigBee

21&22 Introduction to Satellite Communication

23&24 Buffer

25&26 Buffer

27&28 Presentations

29&30 Revision
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N. READING LIST

1. RECOMMENDED TEXTS (as per availability in the UTM Resource Centre):

 Blake R. (2001) Wireless Communication Technology, Thomson Learning *

 Rappaport T.S. (2001) Wireless Communications – Principles & Practice: 2nd 
Ed., Prentice-Hall Publishing * 

 Goldsmith A. (2005) Wireless Communications, Cambridge University Press * 

 ЖYou can download a copy of these books in e-book format on my Intr@web   site at 
http://intraweb/~rh/download/network.html

2. OTHER READING MATERIALS e.g. TEXTS/JOURNALS/ARTICLES/WEBSITES:

 Prentice-Hall Companion Website for Wireless Communications -Principles & 
Practice, 2nd Edition at  http://authors.phptr.com/rappaport/

3. PAST EXAM PAPERS
◦ Included in second part of MIP

O. LECTURE NOTES

Lecture notes are available on the INTR@WEB site (campus-access only) at http://intraweb 
and clicking on my link or to access it directly at http://intraweb/~rh   You can also access 
the site externally at the following address: http://  www.rishiheerasing.net

Note: Downloads Section is only available on campus and the notes are in .pdf format so you will 
need Adobe Acrobat® Reader to view them. This reader can also be obtained from the Downloads 
Section.
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12 Old Powerhouse Rd. 
Falmouth, ME 04105 
T  888.928.4362 
info@WirelessSensors.com 

SB-PT100 “Hockey Puck” 
Wireless Sensor with PT100 
The SB-PT100 family connects PT100 temperature sensors without the expense 
and hassle of cabling. Its integrated low power IEEE 802.15.4 transceiver 
provides long battery life and seamless wireless connectivity in hard to reach 
areas, when portability is essential, or in locations where running cables is 
inconvenient or not cost-effective. Enabled by our industrial-grade mesh 
networking protocol, the SB-PT100 provides highly reliable performance even in 
harsh environments to ensure delivery of critical temperature measurements.    
 
The integrated PT100 interface incorporates a 24-bit ADC for accurate 
conversion of the PT100 ohm resistance value into temperature data, in 
accordance with the DIN EN60751 standard. When activated, the SB-PT100 
adapter will automatically sample, log and transmit these readings in fully user-
configurable intervals. Bi-directional communication is also supported, allowing the adapter to be wirelessly 
controlled and re-configured.   
 
SB-PT100 electronics are sized to fit in standard sensor heads designed for wired “hockey puck” style 
transmitters providing a familiar form factor and can be supplied as transmitter only, transmitter mounted 
in sensor head or complete with PT100 sensor for single source simplicity 
 
 
  

Features and Benefits 
Integrated PT100 measurement transducer for direct connection to 
PT100 probes and sensors 

Nodes run on batteries, with a battery life of multiple years 

Self-forming, self-healing mesh network topology for maximum 
resilience and ease of deployment 

Up to 90% installation and commissioning cost savings over traditional 
cable-based solutions 

Time synchronization of all nodes assures accurate time stamping of 
individual measurements 

Embedded software provides autonomous data logging and reporting, 
triggers/alarms, battery condition monitoring, over-the-air configuration, firmware upgrades, and many 
other advanced capabilities 

 
 

TELC2103 Appendix

Page 1 of 2

Master Page 45 of 47



Specifications are subject to change without notice. 
 

12 Old Powerhouse Rd. 
Falmouth, ME 04105 
T  888.928.4362 
info@WirelessSensors.com 

 
 
 
 
Specifications 
Wireless General 
Radio type IEEE 802.15.4 compliant Sample rate (max.) 1 kHz 

Frequency band 2.4 GHz Scan cycle (typical) 10 s – 1 day 

Standby current 20 μA Scan cycle (min.) 100 ms  

Active measurement current 2 mA Sensor interface 1 x PT100, 2-wire 

Transmit current 55 mA Sensor temperature range -100ºC - +400ºC 

Receive current 50 mA Resolution 0.1ºC / 24-bit 

Node-to-node hops (max.) 31 
Battery lifetime2 
@ 3000 mAh 

▪  15 min heartbeat - up to 7 
years (Leaf), 3 years (Router)  
▪  5 min heartbeat - up to 5 years 
(Leaf), 18 months (Router) 

Line of sight range (max.) 250 m (820’) node-to-node3 Accuracy ±0.25% of maximum range 

In-building range (typical) 70 m (230’) node-to-node Power source 2 x AA batteries (3,000 mAh) or 
external 12 - 24 VDC 

Receiver sensitivity -92 dBm Data log buffer 98 readings 

Output power (max.) 2 dBm Terminal cross-section 0.5 mm2 – 1.5 mm2 

Output power (typical) 0 dBm EMC noise immunity According to DIN-EN300328, 
DIN-EN50371 

  EMC compatibility According to DIN-EN60950 

  Certifications R/TTE, DIN-EN301489-1, DIN-
EN301489-1, CE authorized for  

                                                
1 Extendable to up to 5 hops 
2 Longer battery life on request
3 Extendable to up to 2 km (6,500’) 

 
 
Complementary  Products and Accessories 
 
 
A Gateway device is required to establish and manage the wireless mesh network and to provide 
connectivity to backend systems and is specified separately 
 

Accessory Order Code Accessory Order Code 

PT100 sensor, 2-wire ACC-DS-PT100 Battery pack, 3,000 mAh ACC-BP-S 

TELC2103 Appendix
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