
 Control Systems & PLC (MSBTE) 1 Table of Contents 

 

INDEX 

UNIT I 

Chapter 1 : Basics of Control System 

1- 1 to 1-57 

Syllabus : Control system : Basics of control system, block 

diagram and practical examples; Classification of control 

systems : Open loop and closed loop systems- block diagram, 

practical example and comparison, Linear and non-linear 

systems, Time varying and Time In-varying systems- practical 

example and comparison; Servo system; Transfer function : 

Close loop and open loop system, RC, LC and RLC circuits - 

Differential equations and transfer functions and analysis using 

Laplace transform; Block diagram reduction technique : Need, 

reduction rules. 

1.1 Introduction ......................................................................... 2 

1.2 Control System ............................................................. 1 - 2 

1.2.1 Basics of Control System ............................................. 1 - 2 

1.3 Classification of Control Systems ................................. 1 - 4 

1.3.1 Open Loop Control System .......................................... 1 - 5 

1.3.2 Closed Loop Systems .................................................. 1 - 7 

1.3.3 Comparison of Open and Closed Loop Systems ....... 1 - 10 

1.4 Servo Systems ........................................................... 1 - 10 

1.4.1 Block Diagram of Servo Systems ............................... 1 - 10 

1.4.2 Types of Servo Systems ............................................ 1 - 11 

1.4.3 AC Servo Systems ..................................................... 1 - 12 

1.4.4 DC Servo Systems ..................................................... 1 - 13 

1.4.5 Comparisons between AC and DC Servo Systems ... 1 - 15 

1.5 Laplace Transform (S-domain) ................................... 1 - 15 

1.5.1 Significance of Laplace Transform ............................. 1 - 15 

1.5.2 Inverse Laplace Transform ......................................... 1 - 16 

1.6 Transfer Function ....................................................... 1 - 16 

1.6.1 Transfer Function of Open Loop System ................... 1 - 17 

1.6.2 Transfer Function of Close Loop System ................... 1 - 17 

1.6.3 Transfer Function of Electrical Circuits....................... 1 - 18 

1.7 Solved Problems on Transfer Function ...................... 1 - 20 

1.8 Block Diagram Reduction Technique ......................... 1 - 23 

1.8.1 Need of Block Diagram Reduction Technique ............ 1 - 23 

1.8.2 Block Diagram Reduction Rules ................................. 1 - 24 

1.8.3 Steps for Solving Block Diagram Examples ............... 1 - 29 

1.8.4 Solved Examples on Block Diagram Reduction  

 Technique ................................................................... 1 - 29 

1.9 Exam Pack (Review and MSBTE Questions) ............. 1 - 54 

UNIT II 

Chapter 2 : Time Response Analysis 2-1 to 2-41 

Syllabus :  

Time Response : Transient and steady state response; Standard 

test inputs : Step, ramp, parabolic, impulse and their 

corresponding Laplace transform; Analysis of first and second 

order control system :  1. Poles and zeros : S-plane 

representation. Order of system (0, 1, 2) - standard equations, 

examples and numerical problems;  2. First order system : 

Analysis for unit step input, Concept of time constant. 3. Second 

order system : Analysis for unit step input (no derivation), 

concept, definition and effect of damping; 4. Time response 

specifications (no derivations) : Tp, Ts, Tr, Td, Mp, Ess, 

numerical problems. Steady state analysis : Type 0, 1, 2 

systems- steady state error and error constants, numerical 

problems. 

2.1 Introduction ................................................................... 2 - 2 

2.2 Time Response ............................................................. 2 - 2 

2.2.1 Transient Response ...................................................... 2 - 2 

2.2.2 Steady State Response ................................................ 2 - 3 

2.3 Standard Test Inputs .................................................... 2 - 3 

2.3.1 Step Input Signal .......................................................... 2 - 4 

2.3.2 Ramp Input Signal ........................................................ 2 - 4 

2.3.3 Parabolic Input Signal ................................................... 2 - 4 

2.3.4 Impulse Input Signal ..................................................... 2 - 5 

2.4 Poles and Zeroes .......................................................... 2 - 5 

2.4.1 Poles of Transfer Function ............................................ 2 - 6 

2.4.2 Zeros of Transfer Functions .......................................... 2 - 6 

2.4.3 Characteristic Equation of Transfer Function ............... 2 - 7 



 Control Systems & PLC (MSBTE) 2 Table of Contents 

 

2.4.4 S-plane Representation ................................................ 2 - 7 

2.4.5 Solved Examples on Poles, Zeros and Characteristic 

Equation ....................................................................... 2 - 7 

2.5 Order of a System ...................................................... 2 - 11 

2.5.1 Zero (0) Order System ............................................... 2 - 11 

2.5.2 First (1
st
 ) Order System ............................................. 2 - 11 

2.5.3 Second (2
nd

) Order System ........................................ 2 - 12 

2.5.4 Solved Examples on Order of System ....................... 2 - 12 

2.6 First Order System ..................................................... 2 - 12 

2.6.1 Analysis of First Order System ................................... 2 - 12 

2.6.2 Response to the Unit Step Input ................................ 2 - 13 

2.6.3 Response to the Unit-Ramp Input .............................. 2 - 13 

2.7 Second Order System ................................................ 2 - 14 

2.7.1 Time Response of 2
nd

 Order System ......................... 2 - 14 

2.7.2 Analysis of 2
nd

 Order Control System ......................... 2 - 15 

2.7.3 Unit-Step Response of 2
nd

 Order System .................. 2 - 17 

2.8 Time Response Specification OR Transient  Response 

Specifications ............................................................. 2 - 19 

2.9 Steady State Analysis ................................................ 2 - 20 

2.9.1 Derivation of Steady State Error ................................. 2 - 20 

2.9.2   Solved Examples on Steady State Error .................... 2 - 23 

2.10 Solved Examples ........................................................ 2 - 24 

2.11 Exam Pack (Review and MSBTE Questions) ............ 2 - 38 

Chapter 3 : Stability 3-1 to 3-25 

Syllabus :  Stability : Concept of stability, root location in  

S-plane and analysis-stable system, unstable system, critically 

stable system, conditionally stable system, relative stability; 

Routh’s Stability Criterion : Steps and procedures to find stability 

by Routh’s stability criteria 

3.1 Introduction ................................................................... 3 - 2 

3.2 Stability ......................................................................... 3 - 2 

3.2.1 Stability Analysis of Control System ............................. 3 - 2 

3.3 Types of Systems ......................................................... 3 - 3 

3.3.1 Stable System .............................................................. 3 - 3 

3.3.2 Unstable System .......................................................... 3 - 4 

3.3.3 Critically or Marginally Stable System .......................... 3 - 4 

3.3.4 Conditionally Stable System ......................................... 3 - 4 

3.4 Types of Stability .......................................................... 3 - 5 

3.4.1 Absolute Stability .......................................................... 3 - 5 

3.4.2 Relative Stability ........................................................... 3 - 5 

3.5 Routh’s Stability Criterion ............................................. 3 - 7 

3.5.1 Routh’s Array ................................................................ 3 - 7 

3.5.2 Special Cases in Routh’s Criterion ............................... 3 - 8 

3.6 Solved Problems on Routh’s Criterion ........................ 3 - 10 

3.7 Exam Pack (Review and MSBTE Questions) ............. 3 - 23 

UNIT III 

Chapter 4 :  Process Controllers 4-1 to 4-21 

Syllabus :   Process Control System : Block diagram, functions 

of each block; Control actions : Discontinuous mode : ON-OFF 

controllers - equation, neutral zone; Continuous modes : 

Proportional controller- offset, Proportional band. Proportional, 

Integral & Derivative controllers - o/p equations, Response 

characteristics; Composite controllers : PI, PD, PID controllers- 

o/p equation, Response  

4.1 Process Control System ............................................... 4 - 2 

4.1.1 Block Diagram of Process Control System ................... 4 - 2 

4.2 Control Actions ............................................................. 4 - 4 

4.3 Discontinuous Control Action Mode ............................. 4 - 4 

4.3.1 ON/OFF Controllers ...................................................... 4 - 4 

4.3.2 Neutral Zone ................................................................. 4 - 6 

4.4 Continuous Control Action Mode .................................. 4 - 6 

4.4.1 Proportional Controller Action Mode ............................. 4 - 7 

4.4.1.1 Offset ............................................................................ 4 - 8 

4.4.1.2 Proportional Band ......................................................... 4 - 8 

4.4.2 Integral Controller Action Mode .................................... 4 - 8 

4.4.3 Derivative Controller Action Mode ................................ 4 - 9 

4.5 Composite Controllers ................................................ 4 - 10 

4.5.1 Proportional-Integral (PI) Controller Action Mode ....... 4 - 10 

4.5.2 Proportional-Derivative (PD) Controller Action Mode . 4 - 11 

4.5.3 Proportional-Integral-Derivative (PID)  Controller Action 

Mode ........................................................................... 4 - 11 

4.6 Control Actions of Electronic Controllers with Circuit and 

Equations (with Op Amp) ............................................ 4 - 12 

4.6.1 ON/OFF Controller using Op-Amp .............................. 4 - 12 

4.6.2 Proportional Controller using Op-Amp ........................ 4 - 13 

4.6.3 Integral Controller using Op-Amp ............................... 4 - 14 

4.6.4 Derivative Controller using Op-Amp ........................... 4 - 14 

4.6.5 Proportional-Integral (PI) Controller using Op-Amp .... 4 - 14 

4.6.6 Proportional-Derivative (PD) Controller using  

Op-Amp ....................................................................... 4 - 15 



 Control Systems & PLC (MSBTE) 3 Table of Contents 

 

4.6.7 Proportional-Integral-Derivative (PID) Controller using  

Op-Amp ...................................................................... 4 - 15 

4.7 Comparisons of Controllers ........................................ 4 - 17 

4.7.1 P and D Control Action ............................................... 4 - 17 

4.7.2 P and I Control Action ................................................ 4 - 17 

4.7.3 P and PI Control Action .............................................. 4 - 17 

4.7.4 P, I and D Control Action ............................................ 4 - 17 

4.7.5 Electronic Controller, Pneumatic Controller and Hydraulic 

Controller .................................................................... 4 - 18 

4.7.6  PI and PD Controllers ................................................ 4 - 18 

4.7.7 Comparison between PI, PD, PID Controllers ........... 4 - 19 

4.8 Exam Pack (Review and MSBTE Questions) ............ 4 - 20 
 

UNIT IV 

Chapter 5 : Fundamentals of PLC 5-1 to 5-15 

Syllabus : PLC - Block diagram, classification, (fixed and 

modular PLCs), need and benefits of PLC in automation; 

Description of different parts of PLC : CPU - function, scanning 

cycle, speed of execution, Power supply, Block diagram and 

function of each block Memory : Function and organization of 

ROM and RAM, Input and output modules- function, different 

input and output devices of PLC (only name and their uses); 

 PLC Installation 

5.1 Introduction ................................................................... 5 - 2 

5.2 Programmable Logic Controller .................................... 5 - 2 

5.2.1 Need of PLC in Automation (Benefits of PLC in 

Automation) .................................................................. 5 - 2 

5.2.2 Basic Block Diagram of PLC ........................................ 5 - 3 

5.3 Description of Different Parts of PLC ........................... 5 - 4 

5.3.1 Central Processing Unit (CPU) ..................................... 5 - 4 

5.3.2 Memory Unit ................................................................. 5 - 5 

5.3.3 Power Supply ............................................................... 5 - 6 

5.3.4 Input Module ................................................................. 5 - 7 

5.3.5 Output Module .............................................................. 5 - 7 

5.3.6 Programming Device .................................................... 5 - 7 

5.3.7 PLC Scanning Cycle or Operating Cycle ..................... 5 - 8 

5.3.8 Speed of Execution ...................................................... 5 - 9 

5.3.9 Redundancy ............................................................... 5 - 10 

5.3.10 Input Field Devices used in PLC ................................. 5 - 10 

5.3.11 Output Field Devices used in PLC .............................. 5 - 11 

5.4 Classification of PLC ................................................... 5 - 12 

5.4.1 Difference between Fixed PLC and Modular PLC ...... 5 - 13 

5.4.2 Difference between Relay Logic Control and 

Programmable Logic Control ...................................... 5 - 13 

5.5 Selection of PLC ......................................................... 5 - 13 

5.6 PLC Installation ........................................................... 5 - 14 

5.7 Exam Pack (Review and MSBTE Questions) ............. 5 - 14 

UNIT V 

Chapter 6 : PLC Hardware and Programming 6-1 to 6-40 

Syllabus : Discrete input modules : Block diagram, 

specifications of AC input modules and DC input module. 

Sinking and sourcing concept in DC input modules;  Discrete 

output modules : Block diagram description, specifications of AC 

output module and DC output modules; Analog input and output 

modules : Block diagram, specifications;  I/O addressing of PLC 

: Addressing data files, format of logical address, different 

addressing types; PLC Instruction set : Relay instructions, timer 

and counter instructions, data movement instructions, logical 

and comparison instructions ;  

PLC Programs using Ladder programming language. 

6.1 Introduction ................................................................... 6 - 2 

6.2 Discrete Input Modules ................................................. 6 - 2 

6.2.1  AC Input Module ........................................................... 6 - 2 

6.2.2 DC Input Module ........................................................... 6 - 4 

6.2.3 Sinking and Sourcing Concept in DC Input Module ..... 6 - 5 

6.3 Discrete Output Modules .............................................. 6 - 6 

6.3.1 AC Output Module ........................................................ 6 - 7 

6.3.2 DC Output Module ........................................................ 6 - 8 

6.4 Analog Input and Output Modules ................................ 6 - 8 

6.4.1 Input and Output Modules of PLC ................................ 6 - 9 

6.5 I/O Addressing of PLC .................................................. 6 - 9 

6.6 PLC Programming ...................................................... 6 - 11 



 Control Systems & PLC (MSBTE) 4 Table of Contents 

 

6.7 PLC Instruction Set .................................................... 6 - 12 

6.7.1 Relay Instructions ....................................................... 6 - 12 

6.7.2 Timer Instruction ......................................................... 6 - 13 

6.7.3 Counters Instruction ................................................... 6 - 14 

6.7.3.1   Count Up Counter (CTU) .......................................... 6 - 15 

6.7.3.2  Count Down Counter (CTD) ...................................... 6 - 16 

6.7.4 Data Handling Instruction ........................................... 6 - 17 

6.7.5 Logical Instructions ..................................................... 6 - 18 

6.7.6 Comparison Instructions ............................................. 6 - 19 

6.8 PLC Ladder Programming for Boolean Algebra ......... 6 - 21 

6.9 PLC Programming Examples ..................................... 6 - 24 

6.10 Examples of PLC Programming Software .................. 6 - 37 

6.11 Exam Pack (Review and MSBTE Questions) ............. 6 - 37 

��� 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


