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Abstract 

 
This project proposes a power analysis tool for an SoC 
development board. It can help us to analyze power 
consumption of the embedded systems design of each 
component between software and hardware. 
 
1. Introduction 
 
Power consumption is an important issue for embedded 
system designs, especially for today’s portable applications, 
for example, cellular phones, video cams, digital cameras, 
etc. Due to the quality portable application design demands 
high performance with low power dissipation and longer 
battery life. Moreover, a portable application usually uses 
limited power supply by the battery. Hence, how to reduce 
power consumption becomes a critical issue of the 
development of portable devices. Therefore, power 
consumption related issues should be discussed. Owing to 
the most SoC embedded systems development boards and 
their development software tools did not support power 
analysis related functions such as power measurement, 
power analysis and power management. For this reason, the 
embedded systems experiments lack the related 
development platform that supports power consumption 
analysis. To meet the demand, we have consulted and 
closely collaborated with Microtime computer Inc. [1] to 
develop an SoC embedded systems development board, 
called PreSOCes. The PreSOCes is a prototyping platform 
for embedded systems development and the integration of 
development on system hardware and software with Linux 
OS. It consists of a Creator [1] hardware motherboard, a 
changeable daughter board, a dedicated in-circuit emulator 
(ICE) and a Domingo debugger for µClinux, Linux, etc. 
The ProSOCes supports several common embedded 
systems devices such as ARM CPU, SDRAM, FLASH, CF 
card reader, LCD, CCU, UART, etc., and these device 
provide measurement probe to measure electric current for 
each device. Although the PreSOCes supports electrical 
current measurement, developer can only measure a single 
channel electric current at the same time. Developer would 
like to analyze power consumption of the embedded system 
in order to design a power-awared embedded system. The 
platform must be supplied more than one channel of power 
measurement at the same time. The PreSOCes only 
supports a single channel measurement probe but defeated 
to the multi-channel function and just only provide electric 
current measurement probes. It lacks power analysis related 
hardware/software platform. Therefore, we have developed 

a power analysis tool in order to help developer to analyze 
power in the embedded systems experiments. 
 
2. Description of Power Analysis Platform 
 
Fig.1 shows the architecture of the proposed power analysis 
platfrom. It can be divided into two main parts. One is 
encircled by dotted line shows the prototyping of the 
embedded application. The other is outside the dotted line 
by the proposed tool for measurement, analysis and 
management. The photo of our prototype of the proposed 
platform is shown in Fig.2. 

 
Figure 1: Proposed power analysis platform - (a) PreSOCes 
SoC embedded systems development board (b) power 
measurement hardware module (c) PC-based host with USB 
interface (d) power management hardware module 

  
Figure 2: Prototype of proposed power analysis platform - 
(a) PreSOCes SoC embedded systems development board 
(b) power measurement/management hardware module (c) 
PC-based host with USB interface  
 
2.1 Power Measurement Hardware Module 
Fig.1 (b) is the power measurement hardware module. It 
consists of subtraction circuits, voltage amplifiers, and a 



multi-channel A/D converter, which is designed to measure 
real-time multi-channel power information at the same time. 
The subtraction circuits are used to solve the circuit short 
problem, which fails to support the multi-channel power 
measurement on the PreSOCes. The voltage amplifiers to 
amplify the expected analog signal are used by the 
Operation Amplifier (OPA). The different device needs 
different magnification in order to get better accurate 
requirement. Hence, the multi-magnification voltage 
amplifier has been used for different device. The multi-
channel A/D converter transfers analog signals to digital 
signals, and receives the control signals from PC-based host 
to switch different channel. It measures the power 
information of each device simultaneously.  
2.2 Power Management Hardware Module 
Fig.1 (d) is the power management hardware module. In the 
power management hardware module, the control signal 
can control adaptived architecture selector to switch power 
management mode according to the battery information 
analyzer. Developer can set up different software algorithm 
and turn off some disuse hardware to control power 
consumption on the PreSOCes.  
2.3 Power Measurement/Analysis/Management 

Software Interface 
The power measurement software GUI interface on the PC-
based host. The host sends control signals to the multi-
channel A/D converter in order to switch different channels. 
Then, the host receives the value of power measurement by 
the USB interface. The power analysis software can gather 
the power statistics of each device and display the power 
measurement. The execution screens of our software GUI 
interface are shown in Fig.3 to Fig.5. The measurement 
results will be analyzed for SoC embedded systems 
development board. Fig.3 shows the measurement results of 
electric current, power, and energy for each device. The 
experimental result is conformed to actual operation of 
embedded systems because processors often have most 
complex computation. The result proves that developer can 
measure the change of real-time power consumption rapidly 
and dynamically. And, they can find out which is the most 
power consumption devices of the device. Fig.3 and Fig.4 
show the information of power measurement. This project 
further takes care of the power management mode in Fig.5. 
Fig.5 shows the simulation results of power management. If 
the developer would like to design a power-awared 
application, they must be focused on different power 
management mode and how to reduce the power 
consumption in the designs.  
 

 
Figure 3: Power Measurement of each device 

 
Figure 4: Power analysis of each device 

 

 
Figure 5: Simulation of power management of each device 

 
3. Conclusion 
 
In this project, we have designed a tool that supports power 
measurement, analysis, and management for an embedded 
systems development borad. The power measurement 
module provides real-time multi-channel probes to measure 
electric current of each device of the embedded application. 
The power analysis module can record and analyze electric 
current and power information statistics of each device of 
the embedded application. The power management module 
provides control signals. The hardware and software of the 
embedded application can be dynamically switched for 
designing low-power embedded application. This tool can 
help embedded systems developer to undertake practical 
power analysis for their embedded system designs. 
 
4. References 
 
[1] Microtime Computer Inc. [online]. Available: 

http://www.microtime.com.tw 
[2] T. Simunic, G. De Michel, and L. Benini, “Energy-

efficient design of battery-powered embedded systems”, 
In Proc. IEEE Int. Symposium on Low Power Electron 
Design, Aug, 1999, pp.212-217. 

[3] Y. Li and J. Henjel, “A framework for estimating and 
minimizing energy dissipation of embedded HW/SW 
systems”, In Proc. ACM/IEEE Design Automation 
Conference, June 1998, pp.188-193. 

 
Acknowledgements 
 
This project was partially supported in part by the National 
Science Council (NSC) of Taiwan, R.O.C. under grant 
NSC-95-2815-C-110-029-E. The authors would like to 
thank Microtime Computer Inc. for their technical supports.  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


