Wireless Embedded
Systems and Networking

Lab Day 2:
Part 1: Add your own external sensors

Lab Assistant: Jaein Jeong
University of California, Berkeley
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Magnetic Reed Sensor
» Study the resistance of the magnetic reed sensor
open and closed.
» Discuss pull up, expected voltage and current.
Reed switch
installed at top of door Two-conductor wire from
switch runs inte a sensor node
Inside sensar node,
conductors from
reed switch are connected
to the SWITCH and
GND expansion ports
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¢— Pry here FZ Separate the two
{1 L halves of the

@ Attach wires from

Connecting sensors to expansion port

sensor node

Port & on J2
(SWITCH)

Extender board

Solder pads

external devices
10 eXpansion ports,
either at screw
terminals or

solder pads

Port 8 on J&
(GND)

Screw terminals

HocK AlIT Summer Course - D#

Configuring Switch Port.

* Enable Device.

« Name the states.

= swITcH 1

Rename High/Low

igh State Name: Open
low State Name: |Closed|

Er Cancel
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Interrupt vs. Sampling

» Discuss interrupt versus sampling.
» Exercise 2-1: set the alarm on humidity.

= Humidity 46.3 %
/Jﬂh
Report Thresholds ) : :
[ Enabie Reporting Thresholds
= [ Upper Reparting Thresheid: |0
[[] Lower Reporting Threshold: |0 Mo Data
= Light (PAR) 443 lux
w
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Using RTD

* Exercise 2-2: Study the resistance of the RTD in
ice water versus room temperature versus tea.

Room
Ice Water Temperature Tea

Resistance of
RTD

Temperature
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Concept of resistive sensors.

» Discuss voltage divider, reference
voltage. Mapping readings to engineering units.

R
Vioeo = R&VCC (if Vip,, = VCC) Internal to Sensor Node

comp + Ry VCC
VADCO =0 ('f VVPUO = 0)

* Exercise 2-3: What value .

R should be set to?

comp
* For a Primer Pack node, V,pq,
is between 0 to 4095 (12-bits).

VPUO

ADCO
O

% )
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Attach RTD to ADC port

* Connect one end to ADCX, the other to GND.
* Try with your own node.

Wiring to sensor node
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Configure ADC port, resistor, reference & '

e 2. Configure Each Port.
Description:
Last Heard: 5:11:16 pm [Periodic Read:
Pewer: O off & when Samping O 0n
Sensing and Control kesstance: [ 10216 | chen
Sample Period (in seconds): 300 Warmup: ﬂ(\ s
Last Sample:  5:11:16 pm R-:z:m[—];;:lc 157 O 250

Sensor Value 15 mij =3

= ap 387 cts
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Measurement using a sensor node

* Conduct same measurements using a sensor node.
— Measure temperature using the RTD connected to a node.
— Try both in ice water versus in room temperature.

« Compare results to expectations.
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Conversion

» Pull data into excel using the data export facility
and do the conversions.

Raw Reading Temperature

Point 1

Point 2

Point 3

Point 4

Point 5
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A Sample Sensor Board

» Resistive sensor: photo resistor
* Voltage sensor: voltage divider with variable resistor
e Actuator: LED
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Sample Sensor Board

VvCC VvCC 100
Rcomp Rcomp -
(set close to 100K) (set close to 0 Ohm) ~
VPUO Ry (100K)
ADCO VPU1
O

° ADC1
j%éRpmm R, (0 — 100K) 1K

Reomp: Programmable Potentiometer in Primer Pack Sensor Node
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