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Block Diagram 
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● Idle Mode

○ Not Receiving or Transmitting

● Transmit/Receive Modes

○ Transmit/Receive data packets

● Sleep Mode

○ Enter state of low-power 

consumption when not in use

● Command Mode

○ Incoming characters interpreted 

as commands 

Operation Modes



Bill of Materials 
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● Includes parts used during testing as well as information about the part



Power Budget
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Progress

● Communication between XBees

○ XBee Pro S2B

○ XBee S1 wire antenna

○ XBee Pro S1 trace antenna

● Test plan for debugging
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Tested XBees

XBee Pro S2B

- 1 mile range
- 250 kbps data rate
- 295 mA @ 3.3 V 

power consumption

XBee S1 Wire Antenna

- 300 ft range 
- 250 kbps data rate
- 50 mA @ 3.3 V power 

consumption  

XBee Pro S1 Trace Antenna

- 1 mile range
- 250  kbps data rate
- 215 mA @ 3.3 V 

power consumption 
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Through Wall Testing

8

No Wall
(RSSI)

1 Wall
(RSSI)

2 Wall 
(RSSI)

XBee Pro S2B -32 -56 -77

XBee S1 wire 
antenna

-67 -75 -

XBee Pro S1 trace 
antenna

-70 - -

RSSI: Received Signal Strength Indicator
- Measure of the power level that a RF device is receiving from the radio 

infrastructure at a given location and time 



Holmes Hall Testing 
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Roof
(RSSI)

4th Floor
(RSSI)

3rd Floor
(RSSI)

2nd Floor
(RSSI)

Ground Floor
(RSSI)

XBee Pro S2B -32 -57 -66 -70 -

XBee S1 wire 
antenna

-67 -79 - - -

XBee Pro S1 
trace antenna

-70 - - - -



Test Plan 

Plan: 

● Parts:
○ Two Arduinos
○ Two XBee Shields
○ LEDs

● LEDs will signify if 
packets are being sent

Problems:

● Knowing the exact 
amount of packets lost
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Remaining Tasks

● XBee Pro S3B XSC

● Range testing

● Find limit of ranges

● Networking of XBees

● Solder on test board
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Problems
● Communication 

○ Metal/Walls

○ Enclosed Spaces
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Possible Solutions
● Switch to XBees capable of using U.FL 

antenna

○ 12db of gain added to a system can 

double range

● Further Research into Stronger XBee



13

Questions?
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