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NEW Modern Digital Communications Range 55 series 
 
This NEW Modern Digital Communications Range of trainers from Feedback provide rugged 
hardware with the necessary protections necessary for effective and safe student teaching, are 
supplied with a high quality, detailed experimental manual, theory and experimental software, 
each trainer providing up to 20 hours of laboratory time.  
 

They cover the fundamental principles in the following areas: 
 

55-100 Mobile Phone Trainer 
55-200 Bluetooth Trainer 
55-300 Zigbee Trainer 
55-400 USB Trainer 
55-500 RFID Trainer 
55-600 Embedded Internet Trainer 
55-700 CAN bus Trainer 
55-800 FPGA Trainer 
55-900 Audio DSP Trainer 
 

 
 

55-100 Mobile Phone Trainer 
The Mobile Phone Trainer provides a complete course in developing communication systems covering the 
subject areas of communications systems, the AT command protocol and communications strategies. 
Subjects studied include: 
Programming: 
 General programming of systems including LCD and Keypad 
 RS232 protocol and programming 
 String construction and deconstruction in communications 
 The use of state machines in controlling electronic systems 
Communications: 
 RS232 communications and handshaking protocols 
 ASCII representation of characters in messages 
 AT command structure and command protocols used in telecommunications 
 Sending and receiving text messages in mobile phone systems 
 Modem control and messaging
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55-200 Bluetooth Trainer 
The Bluetooth Trainer provides a complete course including investigations into the Bluetooth standard  
using high level macros. Students use the hardware, software and curriculum to investigate the various 
Bluetooth protocols and functions including the serial protocol (SPP), local area protocol (LAP) and the 
headset protocol (HPP). Subjects studied include: 
 

 Data communication between microcontroller and Bluetooth modules 
 AT command structure and programming strategy in AT controlled systems 
 Bluetooth visibility 
 Device discovery, pass keys and addresses 
 Responses - sequence flow and error checking 
 Connecting and pairing 
 Data communication 
 Using Bluetooth for control applications 
 Audio and implementation of the audio gateway 
 Headset and telephone profiles 
 

55-300 Zigbee Trainer 
The Zigbee Trainer provides a complete course in developing wireless area networks based on the ZigBee  
standard. It gives students who are familiar with microcontrollers an understanding of the programming tech-
niques involved in developing ZigBee wireless communications systems. A ZigBee packet analyser is included in 
the solution, along with four fully working ZigBee nodes based on E-blocks. Subjects studied include: 
 

 Zigbee protocols, message transmission and reception and networks 
 Zigbee principles, topologies and components 
 Development of microcontroller based systems 
 Moulding the network 
 Adding nodes 
 Expanding the network 
 Reducing power consumption 
 Dynamic networks 
 Message routing 
 Data logging gateways 
 A complete modular fire and burglar alarm 
 Improving network security 
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55-400 USB Trainer 
This USB Trainer enables practical exercises in USB technology. Students learn about USB through eight 
different systems: mouse, joystick, temperature logger, USB terminal, USB to RS232 converter, basic slave, 
storage scope and oscilloscope with variable trigger. By working through these exercises, students build an 
understanding of the various types of USB system including Human Interface Devices, communications 
devices and slave devices. Subjects studied include: 
 
 USB protocol and packet structure 
 Devices, descriptors and configuration 
 USB HID, Serial and slave protocols 
 Development of microcontroller based systems using USB technology 
 HID Mouse 
 HID Keyboard 
 HID Datalogger 
 HID USB terminal 
 HID RS232 
 Storage and triggered scope 
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55-500 RFID Trainer 
The RFID Trainer provides a complete course in developing RFID systems. It gives students who are familiar 
with microcontrollers an understanding of the programming involved in developing RFID systems. An RFID 
board and four RFID tags embedded into credit cards are included. This hardware allows students to learn 
about reading and writing transponder data in both I-code and Mirfare mode. Subjects studied include: 
 
 RFID systems and applications 
 Configuring RFID readers 
 Commands and syntax used in reading and writing data to and from RFID cards 
 Communication with both Mirfare and I-code systems 
 Development of microcontroller based systems using 
 Transponder unique ID 
 Reading transponder data 
 Writing transponder data 
 Value format 
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55-600 Embedded Internet Trainer 
The Embedded Internet Trainer provides students with a full understanding of modern digital communica-
tions protocols and the development of embedded internet-based products. Subjects studied include: 
 
 OSI model and layers 
 Ethernet, DLC, MAC, ARP, TCP, IP, UDP, ICMP, HTTP and POP3 protocols 
 MAC packet structure and message creation using microcontrollers 
 Communication strategy and information flow 
 Packet injectors and debuggers 
 ARP scanning 
 Ping 
 Time and date messages using UDP 
 Sending HTML using HTTP protocol 
 Receiving HTML 
 Sending an email using SMTP protocol 
 Custom messaging using UDP 
 A firewall application 
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55-700 CAN bus Trainer 
The CAN bus Trainer provides a course which includes the development and investigation of systems that 
use the CAN bus protocol. Four fully programmable CAN nodes are included in the solution, along with 
circuit boards which mimic the functions of indicator lamps, switches and sensors. A CAN bus analyser and 
message generator are also included. Subjects studied include: 
 
 CAN technology, wiring, topology and networks 
 CAN message structure and physical layer transmission 
 Understanding CAN bus protocols 
 Using buffers in CAN systems 
 Using CAN transmit and receive messages 
 Errors in CAN systems 
 Programming techniques in CAN systems 
 Masks and filters in CAN systems 
 Higher level protocols 
 Development of complete CAN systems based on microcontrollers 
 

55-800 FPGA Trainer 
The Field-programmable Gate Array Trainer provides a platform for learning FPGA programming in either 
VHDL or Verilog. The trainer includes a FPGA development board, LED boards, switch boards, a dual 7-
segment display board, a prototype board, serial D/A board and a power output board.  
Subjects studied include: 
 
 PLD technology 
 Getting to know QUARTUS II 
 Descriptor languages 
 Combination logic using HDL 
 Combination logic assignment 
 Sequential logic 
 Modulo-sixty counter 
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55-900 Audio DSP Trainer 
This solution allows students to carry out a number of practical exercises in audio DSP technology. Stu-
dents learn about DSP by developing 7 different system developments: Audio pass-through, Echo effect, 
Reverb effect, Sine wave generator, Waveform generator, Low pass filter, and High pass filter. Working 
through the exercises students build a good understanding of the various types of DSP operation including 
Inputs, Outputs, Sum, Level, Filter and Delay. The solution can also be used for teaching microcontroller 
programming in a highly motivating context. It is also useful for teaching the specifics of Audio DSP devel-
opment and has many outcomes which include:  
 

Programming outcomes:  
 General programming of systems including graphical LCD, I/O  
 SPI protocol and programming  
 Timer Interrupts used to control sampling rates  
 The use of state machines in controlling electronic systems 

 
Communications outcomes:  

 SPI communications and protocols  
 Splitting and combining data bytes  
 DSP functionality and methods of operation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
Feedback Instruments 
5 & 6 Warren Court 
Park Road, Crowborough 
East Sussex 
TN6 2QX 
United Kingdom 
Tel: +44 1892 653322 
Sales: sales@feedback-instruments.com 
Website: www.feedback-instruments.com 
 

Feedback reserves the right to change these specifications without notice 

For further information on Feedback equipment please contact ... 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 false
  /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 false
  /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 <<
    /DEU ([Basiert auf "LD Didactic Print"] [Basiert auf "LD Didactic Print"] [Based on 'LD Didactic Print'] [Based on 'LD Didactic Print'] [Based on 'LD Didactic Print'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (Coated FOGRA39 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


