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»Reliability: describes the ability of a system or
component to function under stated conditions

for a specified period of time.
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‘ Introduction

»Reliability: describes the ability of a system or
component to function under stated conditions
for a specified period of time.
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» Measurement of the current consumption of battery powered
devices

» Lifetime 1s a hard criteria for the user
» Manufactors measure power consumption under ideal condition
» Tool to measure consumption of every device In real operation

» Distributed measurement system - interaction of different nodes
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Power Consumption

» Hardware:
» Measurement Unit:

» Shunt and Current Shunt Monitor
» TIADC12(Bit), Ref. = 3,3V

» Datalogger:
» MSP430

» Data Communication/Storage:

» UART/FTDI 2Mbaud, SD Card
(SPI)

» Battery + Charger:

» Li-lon Typ18650, ~2500mAh
» Linear Tech. (constant current)
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Sampling Rate UART mode [S/s) 3000 ~ Offset (U) V) 0.00

} S O ftw a re Sampling Rate SD mode [S/s) 100 +  Offset () [mA) 0,00

Shunt Resistor (R) [Ohm) 0.3 *  Cain Error Current (V/V) 0,00

Referenzspannung (Uref) [mV] 3300,00 + Voltage Divider R1/(R1+R2) 2,00

» Python & Qt —

SD Card CSV Import
S N

Serial Port: [dev/tty.usbserial-A60 18BMNF v Measurement stopped Energy used (mWs) CCu !
Baudrate 2000000 v Plot Clear Data

Change Device Configuration

Close Export to CSV

Current
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» Design support
»Measure power

" »Devices at the market

consumption while »Compare different
programming devices available devices
» Detect Hard-/Software

_ » Reverse engineering
fallures

» Download: www.tu-chemnitz.de/etit/sse/szee/msp430leistungsmesser.html
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http://www.tu-chemnitz.de/etit/sse/szee/msp430leistungsmesser.html
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‘ Power Consumption

» Capacity tails off by alternating load [1}

»Wireless sensor network:
» Standby phase <-> active phase (RX, TX, uC running, ...)
» Data communication needs high current for a short

tl
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ime (s)
[1] Mathias Jensen. SWRA349: Coin Cells at peak current draw, Texas Instruments, 2010
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. | Power Consumption
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» Assumption:
» Standby-Current 3uA
»whole capacity of the battery can be used
55€ ;
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» Supports design and monitoring data traffic in
SmartHome Systems

»Routing becomes more interesting by
Increasing network dimension

»Secrurity becomes more important by higher
distribution

»Increasing complexness by rise of functions
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» Display evaluated data
packets
» PHP Software

» Client application

» Collect radio packets
» Python Software
» Server application
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H d Data Rate Frequency (EU) Coding Modulation
> Faraware 9.6 kbit/s 868.42 MHz Manchester FSK
> Transceiver' 40 kbit/s 868.40 MHz NRZ FSK
' 100 kbit/s 869 MHz NRZ GFSK
» TI CC1125 pomeip | Source | Frame oy, Destination) oo | pes
» Controller:
Preamble S;;r:nzf Data Payload E::r::
» MSP430

» Data Communication
» UART/FTDI

» Raw Data to Log-PC
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| ] 134.109.21.108/~rossc/« X

“— C' [ 134.109.21.108/~rossc/client/ N @ =

Home Configurations

+  htpi134.109.21.85:5005/ *  Details of HOMEID: C3DEATCO *

Detail list of HOME ID: C3DEA7CO0

Time ® HomelD ¢ SourcelD @ DestinationiD ¢ Length® Frame Type ¢ Routed? ® ACKReaq?7 ¢ Sequence Number ¢ Payload <
Feb 16, 2014 14.43.43 855112 C3DEATCO 01 20 0A Acknowiedge 01->20 ACK not required o1
Feb 16, 2014 14.43.50.404233 C3DEATCO 9_1 M oC Singlecast 01->04 ACK required 0100 2502
Febd 18, 2014 14:43.50 404835 ACK not required
-____
4+ Fob 19, 2014 14.43.50 607477 1E 01->0A->16->1E ACK not required 320110
4 Fed 19, 2014 14:43:50.600211 C3DEATCO ]E 01 16 Singlocast 1E->16->0A->01 ACK not required 1000 3202211200000000
Fob 19, 2014 14.43:50 612442 C3DEATCO 01 1F oC Singlocast 01->1F ACK required 0101 2602
4 Fob 19, 2014 14:43:50 805468 C3DEATCO 01 12 00 Singlocast 01->12 ACK roquired 0110 2501FF
4+ Fobd 19,2014 14:43:51 005457 C3DEATCO 01 12 oc Singlocast 01->12 ACK required o1 2502
Fob 19, 2014 14:44:14 604251 C3DEATCO 01 03 0A ACKNOW00Q0 01->03 ACK not required 0101
Feb 15, 2014 14.:44:14 605106 C3DEATCO 01 06 oC Singlecast 01->06 ACK required 1001 2502
Fob 16, 2014 14.44.14 608750 01 06 oA 01508 ACK not required 0101
u-__m__
Feb 16, 2014 144414 804235 01504 1010
u-_u_—
Feb 19, 2014 14.44:14 807484 04 01->04 ACK not required 1000
Fed 16, 2014 14.44:15.0060683 C3DEATCO 9_1 07 0A Acknowledge 01->07 ACK not required 0010
+ Feb 19, 2014 14:44:15.007765 C3DEATCO 91 09 10 Singlecast 01.>21.>08->09 ACK not required 0100 2502
4+ Fob 19,2014 14.44.15211484 m 09->08-»21-»01 ACK not required 0110
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Routes View of HomelD: C3DEA7CO0
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‘ Conclusion

»Tool for Analysis of:

»power consumption and empty battery prediction
»monitoring radio communication

» Evaluation of power consumption of different
distributors and empty battery prediction

»Recording and evaluation of Z-Wave
communication in a real home installation
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