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Project SummaryProject Summary

The objective of the USB data acquisition The objective of the USB data acquisition 
and control system project is to interface a and control system project is to interface a 
PC to a microcontroller using a USB link to PC to a microcontroller using a USB link to 
record data taken from the inputs on the record data taken from the inputs on the 
microcontroller and output control signals microcontroller and output control signals 
via commands sent over the USB link. via commands sent over the USB link. 



Complete System Block DiagramComplete System Block Diagram
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PC SubsystemPC Subsystem

InputsInputs
OutputsOutputs
Specifications (USB Packets and Timing)Specifications (USB Packets and Timing)

User Input

PC and data 
acquisition/
control output 
software

Command 
signals

Data sampled



Command PacketsCommand Packets

T(P or T(P or W)(port)(valueW)(port)(value))T(P or T(P or W)(portW)(port))Measure Time (period Measure Time (period 
or width)or width)

----------------ACKACKAcknowledgeAcknowledge

DI(port)(valueDI(port)(value))DI(portDI(port))Take Digital SampleTake Digital Sample

ACKACKDO(portDO(port))Set Digital OutputSet Digital Output

ACKACKP(DutyP(Duty))Set PWM Duty CycleSet PWM Duty Cycle

ACKACKP(Duty)(PeriodP(Duty)(Period))Set PWM Duty Cycle Set PWM Duty Cycle 
and Periodand Period

A(channel)(valueA(channel)(value))A(ChannelA(Channel))Take A/D sampleTake A/D sample

ResponseResponseCommandCommandTaskTask



Microcontroller SubsystemMicrocontroller Subsystem
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Development Board Protection Development Board Protection 
Circuitry SubsystemCircuitry Subsystem
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Data Acquisition and Control Data Acquisition and Control 
System Inputs/OutputsSystem Inputs/Outputs

4 channels of A/D conversion (104 channels of A/D conversion (10--bit, bit, 
200Ksps max), 1ms(1Ksps) samples200Ksps max), 1ms(1Ksps) samples
1 PWM Generation Unit (Timer 0)1 PWM Generation Unit (Timer 0)
1 Timing and Time Measurement Unit 1 Timing and Time Measurement Unit 
(PCA, period and pulse width (PCA, period and pulse width 
measurement)measurement)
8 Digital Inputs8 Digital Inputs
8 Digital Outputs8 Digital Outputs



Software Flowcharts Software Flowcharts –– Complete SystemComplete System



Software Flowchart Software Flowchart –– Data Data 
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Software Flowchart Software Flowchart –– Control Control 
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Data Sheets Data Sheets -- MicrocontrollerMicrocontroller

C8051F340C8051F340



Data Sheets Data Sheets -- MicrocontrollerMicrocontroller
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Data Sheets Data Sheets –– Protection CircuitryProtection Circuitry
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Equipment ListEquipment List

Silicon Laboratories C8051F340 Silicon Laboratories C8051F340 
Microcontroller Development BoardMicrocontroller Development Board
741LVC4245 Octal Bus Transceiver 741LVC4245 Octal Bus Transceiver –– 22

$.90 ea. (min. order $.90 ea. (min. order –– 1, 1, DigiDigi--Key)Key)
$.399 ea (min. order $.399 ea (min. order –– 2000, 2000, DigiDigi--Key)Key)



Schedule of TasksSchedule of Tasks
Weeks 1Weeks 1--44

Microcontroller Subsystem SoftwareMicrocontroller Subsystem Software
TroubleshootingTroubleshooting

Weeks 5Weeks 5--99
PC Subsystem SoftwarePC Subsystem Software
TroubleshootingTroubleshooting

Week 10,11Week 10,11
Integration of PC and Microcontroller Subsystems and TroubleshooIntegration of PC and Microcontroller Subsystems and Troubleshootingting

Week 12Week 12
Transceiver ImplementationTransceiver Implementation

Week 13Week 13
Oral PresentationOral Presentation

Week 14Week 14
Final ReportFinal Report



Questions?Questions?


