
Decode, Measurement and Debug
of Serial Data Signals –

I2C, SPI, UART 



Introduction of myselfIntroduction of myself

Name: Peter Wiegard
Location: Based in Germany (Heidelberg)
With LeCroy since 1990 with a break of 20 month in 1999
Doing Application since 2000

– Region: Central North (Germany, Austria, Switzerland (German 
part)

– Supporting the Americas region
• 2x per Quarter (10 to 15 days each)

– Responsible for AE support in Europe
– Spec. on Low Speed Serial Data

Mail
– Peter.Wiegard@lecroy.com



AgendaAgenda

Overview of Low Speed Serial Data Busses
– Introduction into I2C

• I2C Basics
• I2C Decoding & Triggering on Physical Layer

– Introduction into SPI
• SPI Basics
• SPI Decoding  & Triggering on Physical Layer

– Introduction into UART/RS232
• UART/RS232 Basics
• UART/RS232 Decoding & Triggering on Physical Layer

How to document your work
– LabNotebook

Know your Waveform
– WaveScan

Customize your scope
Live Demo/ Hands-On



Low Speed Serial Data Basics



General Introduction in Low Speed Serial 
Busses
General Introduction in Low Speed Serial 
Busses
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I2C 
Inter IC



I2C Serial Data OverviewI2C Serial Data Overview

I2C: Inter IC
A defined standard maintained by Philips 
Semiconductor
Master-Slave system with defined addresses for each 
Slave
Bus Speed 100 kHz to 3.4 MHz
2-Wire Bus 

– SDA (Data)
– SCL (Clock)

Market:
– General embedded market – communications 

among peripherals on a board



I2C Bus wiringI2C Bus wiring

Philips

uController

SDA

SCL
Peripheral A

Peripheral B

Peripheral C



I2C Message StructureI2C Message Structure

Start Bit: Begin of the I2C message
Address: 7 or 10-bits

ReadWrite Bit (R/W) : Indicates Data Direction

AcknoledgeBit (Ack): 

Data Bytes: 1to 1000s of Bytes

Stop Bit: End of I2C message



I2C 7 and 10-bit Address StructureI2C 7 and 10-bit Address Structure



I2C Read and Write Message StructureI2C Read and Write Message Structure



I2C Combined Read/Write Message StructureI2C Combined Read/Write Message Structure



LeCroy I2C Decode



I2C Data & Clock SignalI2C Data & Clock Signal

Data

(SDA)

Clock

(SCL)



I2C Hex Data ViewI2C Hex Data View


