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Team Progress

Debugged v4.0 and v4.1
Bootload and program v4.0 and v4.1
Range tested with v4.0
Started researching on many-to-one networking
o Successfully transmitted ASCII values to nodes

out of direct range with Bumblebee 4.0 as a

relay router using DigiMesh. -




Version 4.0 Version 4.1



https://docs.google.com/file/d/1J_t1xKiocmsHT3cGBkEJP53oGO75RGAF/preview
https://docs.google.com/file/d/1Icm_-4oUdfpEi462Zadp1rGpmDmPIeW9/preview

https://docs.gooagle.com/spreadsheets/d/1_eK2p0x19abkHIDw2
9yHxFr176881LTB/edit#qid=1237470660



https://docs.google.com/spreadsheets/d/1_eK2p0x19abkHIDw29yHxFrI76881LTB/edit#gid=1237470660
https://docs.google.com/spreadsheets/d/1_eK2p0x19abkHIDw29yHxFrI76881LTB/edit#gid=1237470660
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Trouble with bootloading Bare Bumblebee
o  Received help from Team Guava
o  Switched capacitor in reset to a resistor on breadboard.
V4.0 and 4.1
o RXand TX are switched between bootloading methods of Arduino and FTDI.
V4.1
o  Version 4.1 did not have feedback connected to V_out on the Boost converter. Functionality was
achieved with a small jumper but this added stray capacitance.
m  Without FB boost converter output was dropping battery 3.7 V_in to 0.4 V_out. This is why 4.1

would not establish communication/ boot load/ upload sketch.



T Pin Configuration and Functions
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1 Pin Functions
PIN
o} DESCRIPTION
NAME NO
EN 6 | | |Enabe input (1: enabled, 0: disabled). Must be actively tied high or low. Do not leave floating.
FB 2 |1 Voltage feedback of adjustable version. Must be connected to Vo,rat fixed output voltage versions.
|GND 3 Control / logic and power ground
cion 3
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Upcoming Tasks =)
Research many-to-one network
Compile Range Testing Results g,

Continue to document our work and results

Implement changes needed to V4.1 to design V4.2.

’;IJ



Upcoming Tasks on version 4.2 design

o V4.2

Implement decoupling
capacitors in Xbee voltage
supply per manufacturer

recommendations.

Power supply design

A poor power supply can lead to poor device performance, especially if you do not keep the supply
voltage within tolerance or if it is excessively noisy. To help reduce noise, place a 1.0 uF and 8.2 pF
capacitor as near as possible to the VCC connection on the XBee 3 {pad 2 for micro and surfacemount,
and pin 1 for through-hole). Adding a 10 puF decoupling capacitor is also recommended. If you are using a
switching regulator for the power supply, switch the frequencies above 500 kHz. Limit the power supply
ripple to a maximum 50 mV peak to peak. For best results, place the lower capacitance capacitors closest
to the XBee 3 device.

XBee 3 parts with an early revision of the microcontroller unit (MCU) may experience an issue
recovering from brownouts under rare conditions. See Brownout issue for details on how to avoid this
issue.

Board layout

We design XBee 3 modules to be self-sufficient and have minimal sensitivity to nearby processors, crystals
or other printed circuit board {(PCB) components. Keep power and ground traces thicker than signal traces
and make sure that they are able to comfortably support the maximum current specifications. There are
no other special PCB design considerations to integrate XBee 3 modules, with the exception of antennas.

Antenna performance

Antenna location is important for optimal performance. The following suggestions help you achieve
optimal antenna performance. Point the antenna up vertically {(upright). Antennas radiate and receive the
best signal perpendicular to the direction they point, so a vertical antenna's omnidirectional radiation
pattern is strongest across the horizon.

Position the antennas away from metal objects whenever possible. Metal objects between the

transmitter and receiver can block the radiation path or reduce the transmission distance. Objects that
are often overlooked include:



Upcoming Tasks on version 4.2 design =)

Operating voltége-:
e 2.7V to 5.5V for ATmega328P e Temperature range:
@ Automotive temperature range: —40°C to +125°C e Speed grade:

L 0 to 8MHz at 2.7 to 5.5V (automotive temperature range: —40°C to
+125°C)
e 0 to 16MHz at 4.5 to 5.5V (automotive temperature range: —40°C to
+125°C) @ Low power consumption
o Active mode: 1.5mA at 3V - 4MHz
° Power-down mode: 1A at 3V
Solar Panel

m Change voltage regulator.

TBD new design.
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Upcoming Tasks on version 4.2 design ="

Surface-mount embedded antenna keepout area

V4.2
o Enlarge PCB in order to increase
separation of XBee antenna.
O  Reduces interference by keeping
PCB traces out of EM wave while

antenna is transmitting.

15.24mm

Minimum Keepout Area for PCB Antenna (All layers)

83.8mm

3300Thou
_é Keepout Area No metal in keepout on all layers
5 37 1l
3 2
TTSE
& =
2 <

Limited routing is permitted in this area, such as connecting pad
35 to Ground. However, Ground pours are not recommended in

this area.

1014Thou
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Recommended Keepout Area for PCB Antenna (All layers)

111.79mm
4400Thou
No metal in keepout on all layers
d = Keepout Area 3 4
g 2
o R
E] I
[ Preferred edge of PCB
TT When possible, keep module close to
3 E edge of board.
g3

25.8mm —f
1014Thou

—:

The antenna performance improves with a larger keepout area
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