Decode, Measurement and Debug
of Serial Data Signals —
12C, SPI, UART



Introduction 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
o 2X per Quarter (10 to 15 days each)
— Responsible for AE support in Europe
— Spec. on Low Speed Serial Data
Malil
— Peter.Wiegard@lecroy.com



= Overview of Low Speed Serial Data Busses

— Introduction into 12C
» |12C Basics
» |2C 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
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General Introduction in Low Speed Serial

IEEE1394

P
o -




General concept for Serial communications

SCL ? ? ? T
SDA ! ? ? !
© | . |select3
o | 8 |select 2
0| »
o | © |select 1
<:> 5| & | READ
= &= or enable |Shift Reg# enable |Shift Reg# enable |Shift Reg¥
. ﬁ WRITE? il to Ser. il to Ser. /i to Ser.
kS RIW 'RIW RIW
DATA KIS FER SLAVE 1 SLAVE 2 SLAVE 3
L 1 £ L

+ A point to point communication does not require a Select control signal

» An asynchronous communication does not have a Clock signal
» Data, Select and R/W signals can share the same line, depending on the protocol

« Notice that Slave 1 cannot communicate with Slave 2 or 3 (except via the ‘master’)
Only the ‘master’ can start communicating. Slaves can ‘only speak when spoken to’



Speed of various connectivity methods (bits/s

CAN (1 Wire)

33 kHz (typ)

I°C (‘Industrial’, and SMBus)

100 kHz

SPI

110 kHz (original speed)

CAN (fault tolerant)

125 KHZ

I“C 400 kHz

CAN (high speed) 1 MHz

I“C ‘High Speed mode’ 3.4 MHz )
USB (1.1) 1.5 MHz or 12 MHz
SCSI (parallel bus) 40 MHz

Fast SCSI 8-80 MHz

Ultra SCSI-3 18-160 MHz
Firewire / IEEE1394 400 MHz

Hi-Speed USB (2.0) 480 MHz




Bus characteristics compared

Bus Data rate Length Nodes Node number
(bits / sec) (meters) Length limiting factor Typ.number limiting factor
I’C 400k 2 wiring capacitance 20 400pF max
I2C with buffer 400K 100 propagation delays any no limit
I*C high speed 3.4M 0.5 wiring capacitance 5 100pF max
CAN 1wire 33K 100 total capacitance 32 _
load resistance and
5k 10km :
: ) _ transceiver current
CAN differential 125k 500 propagation delays 100 ST
™ 40
USB (low-speed, 1.1) 1.5M 3 cable specs 2 bus specs
USB (full -speed, 1.1) 1.5M12M 25 5 cables linking 6 nodes 127 bus and hub specs
Hi-Speed USE (2.0) 480M (2m cable node to node)
|EEE-1394 100 to 400M+ 72 16 hops, 4.5Meach 63 G-bit address




12C
Inter IC
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§l |2C Serial Data Overview

12C: 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
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§l 1I2C Bus wiring

SDA

A

v

uController SCL Peripheral A

Peripheral B

\ 4

\4

Peripheral C

= Philips




2

3

12C Message Structure

Data0 | AckO] Datal | Ack1] .....
7 or 10bits| 1-bit] 1-bit | 8-bits| 1-bit] 8-bits| 1-hit

=Start Bit: Begin of the 12C 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



|12C 7 and 10-bit Address Structure

«7-bit addressing

L= -

The 7 bits
« 10-bit addressing

T Only one device will acknowledge

XX=the2MSBs | The8remaining |
More than one device can bits Only one device will
acknowledge acknowledge



|I2C Read and Write Message Structure

Read from a Slave device

< ndata bytes = 5'3';

H A | data n data ﬂ m:transmiuer
1 f ;Dﬁ.

“1" = Read Each byte is acknowledged by the master device (except the last

one, just before the STOP condition)

Write to a Slave device

Master .
< ndata bytes > 5'--'; e
b1 1 |

“0" = Write Each byte is acknowledged by the slave device
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§ 12C Combined Read/Write Message Structure

< ndata byles > < madata bytes >
<o e+ (Y R e v [ [ e
“1" = Read Each byte is “0" = Write Each byte is
acknowledged acknowledged
by the master device by the slave device

(except the last one, just
before the Re-START

condition)
< ndata bytes = < mdata bytes =
e i [ o [ <] e - [ -
“0" = Write Each byte is “1" = Read Each byte is
acknowledged acknowledged
by the slave device by the master device

(except the last one, just
before the STOP
condition)



LeCroy 12C Decode
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§l |I2C Data & Clock Signal

File “ertical Timebase Trigger Display Cursars Measure Math  Analysis  Utilities  Help

(0% [ OBy L[ C 10 ] Timebase -8927 psfTrigger
200 Wiy 200 p=idiv | Stop 1.00%
-3.840W ofst 200MS 1.0 GSis |Serial [2C

Q2007 7:22:23 A




3
gl |12C Hex Data View

File Veriical Timebase Trigwer Display Cursors Measure Math Analvsis Utiiies Help File Verital Timebase Triouer Display Cursors Measure Maih Anabsis Utiities Help

Time Addr Length Address RAM Length Data

06149 ps 10 DuD43

133132 ps 10 0uD43 0000 4c 654372678 204932430000 31 3233
393810 ms Dwde D000 4c 654372670 204932430000 31 3234
436216 ms (de 00

438241 ms Dxdd D000 4c 654372670 204932430000 31 3234
B3N786 ms Oxde 0000 4c 654372679 2049 32430000 31 3235
87,3081 ms (xde 00

7
7
7
7
7
Bra0dims 7 Dudf 000 00 4¢ 65 4372677920 4832430000 31 32 34

Nmeidy Sop 100
10MGs Seridl  1iC

9172007 6:32:09 AM 982007 5:36:24 A




File Verical Timebase Trigger Display Cursors Measure Math Analysis  Utilties  Help

Time Addr Length Address RW Length Data

06148 s [x04a 0

233132 s (x0da 00000000 00000000 01001100 01100101 01000011 01110010 01101119 011
303910 ms Oxde 00000000 00000000 01001100 01100101 01000011 01110010 01101111 011
436216 ms Oxde 00000000

41841 ms Owdd 00000000 00000000 01001100 01100101 01000011 01110010 01101114 01,
830756 ms (wde 00000000 00000000 01001100 01100101 01000011 01110010 01101111 01,
873061 ms Orde 00000000

875087 ms Oxdf 00000000 00000000 01001100 01100101 01000011 01110010 01101114 01,

Timehase -9.2mafTrigmer (1 171 Timehase -9.2mafTrigmer
200msfdiv Stop .00 200msfdiv Stop .00
20008 10MSs Serial 12C 41 200M3  10MS/s Serial |26

BIBr2007 B:34:04 A B1Br2007 B:36:59 At




1I2C ASCII View

File Verical Timebase Trigoer Display Cursors Measure Math Analysis  Utiliies Heln File ‘erical Timebase Trigoer Display Cursors Measure Math Analsis Utiities Help

Time Addr Length Address RAM Length Data

06149 s 10 DuDd3 0

331328 (043 7 ‘LeCroy 12C 127
38,3910 ms (wde 7 "LeCroy 12C 124
436216ms Dwde !

438241 ms Didd "LeCroy 12C 124
B3.0786 ms (e "LeCroy 12C 128
873061 me Dxde !

BT A08T ms Dudf "LeCroy 12C 128

Timebase -8.2mef Trigger
M 0msidiv Stop 1.00%
L00MS  10MSs |Berial 120

BIB2007 B:34:49 AN BIAr2007 5:33:32 A




|I2C Message Detalls

File “erical Timebase Trigger Display Cursors  hMeasure  hath  Analysis  LHilities  Help

20.0 msrdiv [ Stop
2.00 MS 10 MSrs | Serial

QISIZ007 G:40:29 Al




12C Trigger



1I2C Trigger Type “Start Trigger”

File “erical Timebase Trigger Display Cursors  hMeasure  hath  Analysis  LHilities  Help

o
SF

Diata=0:x00

E[E
20.0 msidiv | Baormal 1.00°%
s 10 MSrs | Serial |2

Trigger 12 Close

Source Setup Trigger Type Setup Address Setup Data Pattern Setup Ack Setup

Format

SCLCLED
2 | Mo Ack | Addr

Addr+
Data

Threshald Frame | EE

1.00% ] Length

QISIZ007 T:08:19 Al




1I2C Trigger Type “Restart Trigger”

File “Yertical Timebase

fir

&

Trigger Display CuUrsors

F

=

Measure Math Analysis  LHilities  Help

Cpe
&

Address=0x2b(R)

""" FrftfE

Y

Trigoer 12C

Source Setup

SDA (DATA)
1

SCLICLED
-2

Threshold

1.00% |

Data=0x00

-60.0 ms

20,0 msidiv | Stop 1.00%
ms 10 MSrs | Serial |2

| Close

Trigoer Type Setup

Start

Faormat

Addr+

Addr Diata

==

Address Setup

Data Pattern Setup Ack Setup

QIsr2007 70924 Ak




§l 1I2C Trigger Type “Stop Trigger

File “edical Timebase Trigger Display Cuarsors  hMeasudre hMath  Analvsis  LHilities  Help

o
SF

-B0.0ms

20,0 msidiv | Stop 1.00%
ms 10 MSrs | Serial |2

Trigoer |2 | Close

Source Setup Trigoer Type Setup Address Setup Data Pattern Setup Ack Setup

Format
651'3’”“ (DATA) | Start - Restart

SCLICLED
-2 | Mo Ack | Addr

Addr+
Cata

Threshald Frame = EE

1.00% ] Length |PROM

QIsr2007 70557 Al




1I2C Trigger Type “Address”

File  “ertical

Timehase Trigoer

oo
Fx

Display Cursors

Measure

e

Math  Analysis

Drata=0x00

Litilities  Help

[ o
iy
&

Drata=0x00

Trigoer 2

Source Setup

SDA (DATA)
1

SCLICLE)
C2

Threshaold
1.00%

-GO.0msY Trigoer
20.0 msidiv | Stop 1.00 %

hS 10 MEis |Serial 12C

Close

Trigger Type

Start Stop

Addr+
Frame ==
Length |PRCM

Restart

Setup
Farmat

‘ Binary -‘1 0 Bits

Address Setup

Data Pattern Setup Ack Setup

Include
R Bit

e

.
] Mo Aclk
|
Ak

9rar2007 71052 A




1I2C Trigger Type “Address & Data”

Math  Analvsis  Ltilities Help

Display Cursors  hWeasure

File “ertical Timebase Trigger

Data=0xEf

Data=0x72

Dista=0x43

20.0 msfdiv [ Stop 1.00%
b= 10 MSis | Serial 12

Close

Trigoer 12C
Diata Fattern Setup Ack Setup

Source Setup Setup  Address Setup
Format Data Walue
Include T2

RJ‘u“JEIlt
Bi 10 Bit
SCL {CTLE - - =
,:2—] Addr
Condition
Equal

Trigger Type

At Position

Don't Care

Threshold
F'HOM

1.00%

QIBF2007 7113012 Al




1I2C Trigger Type “Frame Length”

= “erical

Timebhase Trigoger

°F

X &

Display Cursors  Measure hMath  Analysis

£&

2

Drata=0=00

ILiilities  Help

L

Trigger |20

Source Setup

SDA (DATAY
1

SCL (CLED
2

Threshold
1.00%

Trigger
20.0 msfdiv | Stop 1.00 %
s 10 MSis [Serial 12C

| Close

Tricger Type

Start

Stop |Restart

Addr+

Addr Data

EE

Setup Address Setup
Farmat

‘ Binary -‘1 0 Bits

Include
Rt Bit

e

Data Length Setup Ack Setup

Bwtes Lenath
1 byte

Condition
Equal

Dontcare |

QIsr2007 7:14:25 Al




12C Trigger Type “No Ack”

File Wedical Timebase Trigger Display Cursars Measure  Math Analvsis  Liilities Help

.
XX

i
20.0 msidiv | Stop
ms 10 MErs | Serial 12C

Trigger 12iZ Close

Source Setup Trigger Type Setup Address Setup Data Pattern Setup Ack Setup
Format

CE:IDP« (DATA) Start | Stop Restart

cgcucuﬁ I Adgr | Addr
Data
Threshaold Frame | EE

100 ] Length

Qrar2007 7:09:47 A




P o
§ I2C Trigger Type “EEPROM”

File “Yedical Timebase Trigger Display Cursors Measure  Math  Analvsis  LHilities  Help

. Hes
i5 I¥

Data=0x65 Data=0x43 Data=0x72

1.00%
12

Tricoer |2iZ | Close

Source Setup Trigger Type Setup Address Setup Data Pattern Setup Ack Setup
Farmat Data wWalue
Sl L Start | Stop |[Restart

o1 ] oo
Bina
SCL (CLK) i i

(o) | |MoAck | Addr

Data Candition Length
— Egual 1 byte |
Threshold Frame At Position Ack
1.00 Lizttigpiy value ] 2

Wiaiting for Trigoger




SPI

Serial Peripheral Interface
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§l SPl OverView

» Created by Motorola, but not maintained as
a Standard

» Master -> Slave System with Slave adressed
by Hardware
» Bus Speed: up to 50 MHz
— Typical 1 to 2 MHz
= 4 WireBus (3 wires at the same time)

— Data
— Clock
— Slave select or Chip Select
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What means

= SSPI: simplified SPI

= S|IOP: Serial 1/0 Port

= MOSI: Master Out / Slave In Data
= MISO: Master In / Slave Out Data
» SS: Slave select

= CS: Chip se
= CPOL: Cloc
= CPHA: Cloc

ect
K Polarity (0 or 1)

K Phase (0 or 1)
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§l SPI| Basics

= SP| has no:
— |dentifier
— No Checksum
— No ack
— No ErrorFrame
— No Start /Stop

= SPI has only:
— Datafields
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§l SPI (Serial Peripheral Interface)

MOSI (Master Out Slave In)

o »
MISO (Master In Slave Out)
N 4
uController SCK Peripheral A
® >
SS (Slave Select) .
o —
*
Peripheral B
°
SS (Slave Select)
Peripheral C

v

SS (Slave Select)

* FreeScale (Former Motorola)
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SSPI (Simplified SPI) and

o
gl SIOP (Serial 1/0 Port)

MOSI (Master Out Slave In)

MISO (Master In Slave Out)

uController SCK Peripheral A

= SSP| and SIOP are just simplified versions of
SPI

— No Chip Select (single master/slave)
— Some Fixed CPOL and CPHA settings



SPI Data & Clock

File “erical Timebase Trigger Display Cursors Measure Math  Analysis  LHilities  Help

L. | L B L] L L L L ] LLB. .. L] L. - -

000 - 0x00) Ddc EDXES 0435 EDXTZ OxEf | D79 Ok200 |DeSE |[0eS0) |[Decdd D00 |[0x00| |0esd ] |05

__________________________ HA-HH-HF---F 4F -t -B4F-4-H--F4F44F--+ -HH+d4- H+H--FH-H-H-F---4-++---F44-F H+ -FF FHd- -

.

e e .-- nla-'ul---:- A e p— i g e 4 o %

Trigger

2.00%rdiv 200 ps/div | Stop 1.00%
-3.840% ofst 200MS  1.0G50s | Serial SPI

Qrer2007 72642 AM




SPI Decoding
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QI SPI Hex Decoding

File Veriical Timebase Trigwer Display Cursors Measure Math Analvsis Utiiies Help

000 000 ] OS] 03 (072 (] 0o (O] 03] 050 08l (000 000 DR 32

Timehase  13maf Trigger
50.0ms/div|Stop  1.00Y
1A0ME 5.0 MSis | Serial &P

912007 7:25:29 AM

File Verital Timebase Triouer Display Cursors Measure Maih Anabsis Utiities Help

157,706 us
256,507 s
355,306 us
454,105 15
5211208
B51.50 s
749,907 us
348,906 us
947.105 us

Bit Rate/Byte
106686870183
1116697 6445e+3
108.69378938+3
108.77226058+3
108.705969 4843
116694737 243
108.63031 28843
106.60208528+3
1

06.6939143e+3

s2 1ImegTrigaer
500msidiv Stop  1.00Y
LA0MS  A.0MS/s |Serial 5P

SYB2007 7:31:46 A
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ol SPI Binary Decoding

File Verical Timebase Trigoer Display Cursors Measurs Math Analysis  Utiliies Heln File Vertical Timehase Trigger Display Cursors Measure Math Analysis Utilties Help

Bit Rate/Byte
89 187706 Us o1ooH00 106.68687018+3 |
100 256,407 us oo 106,697 f4458+3
101 :355.306 Us 01000011 1006,69378938+3
107 4541058 o000 106,77 2260%+3
03 662208 oo 106.70596948+3
104 651,405 Us onm 106694737 28+3
105 749507 s 00100000 106.69031 26+
106 848,306 us o1o1001 1006,6920852e+3
107 9471058 01010000 106.69391458+3

Timehase 13 mef Trioer (] 1w ) Timehase 13 maf Trigoer
50 0msfdiv Stop .00 50 0maidiv [Stop - 1.00Y
2A0M3 A0MS/s Serial 5P 2A0MS  8.0MS/s | Sedal &P

82007 72917 A QU007 73225 AM




§ SPI ASCII decoding

File Verical Timebase Trigger Display Cursors Measure Math Analysis  Utilties  Help

13mef Tringer
50 0msfdiv Stop .00
25008 5.0MSls Serial 5Pl

B1Br2007 T:30:04 A

File Verical Timehase Trigoer Display Cursors Measure Math Analvsis  Utilifies Heln

147706 s
296507 ug
35,306 g
454106 13
85271218
51,505 ug
143507 ug
848,306 g
47105 ug

Bil RateByle

106686370143 (S

1066976445843
10669378938+
106772260943
10670596348+
10669473728+
10669031 26e+3
1066920852843

106.6939149e+3

Trigger
50 0maidiv [Stop - 1.00Y
250M3 5.0 MSs |Serial il

Bi32007 7.30:53 Al




SPI Trigger
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g SPI Data Trigger

= “Yerdical Timebase Trigoger

Display Cursors

Measure

ath  Analysis

Litilities

Help

D00 Oxdc| OxBS| Oxd3

40 %W ofs
Trigger | =PRI

Ox72 | OxEf

0x73] [0x20] [0x53] [0<500 [Ox43

000

000

D31

Ox30 0Ox33

1.00%
SPI

SF| Type Source Setup
DATA
| =
Lk
‘ SloF 2 ]
5 (55) Polarity
o1 | ActivelLow |
==1=1| Threshold
‘ 1.00 W |

Setup
Format

‘Elinar'g.-'

FOImat - pHa=0 cPHA=1

CROL=0 | i

‘ 1
ZPOL=1 i

Bit Crder
MSH

Data Pattern Setup

Fm

| Close
InterFrame Setup

Data Lenath
1 byte

MNone -‘Manual

|

QIsr2007 73708 Al




S
g SIOP Data Trigger

= “Yerdical Timebase Trigoger Display Cursors  Measure  hMath  Analysis LHilities  Help

LS £ £ £ £ £ £ £ £ F £

000 [0x00]  [Oxdc| [Ox65] [0x43] [Ox72] [Ox6f] (079 [0x20] [0x53] |[0x5S0] [Ox489] [0x00] [0=00] [0x31] [0x37

Foamic]
200 wWidiw
200 psidiv

Setu Ciata Pattern Setu
Source Setup Format CPHA=D CPHA=1 4 4 InterFrame Setup

AT : Format
o CF‘DLzD‘ i 74 Mone -Manual
Lk : Binary Data Lenath
= E —

J
] -
Threshaold Bit Crder

1.00% MSB

QIsr2007 T36:00 Ak




File “edical Timebase Trigger

Cisplay  Cursors

Measure

Math  Analysis

Litilities Help

[Ox00] [0x00

Oxdc Ox65| Ox43

Z0omix
2.00

200 psidis

Trigger =PRI

Q2

OxEf| [Ox72 [Ox20] [0x53] [Ox50

049 [0x00) 000 [0x32

O35 |Dx3d

1.00%
Sk

SFl Type Source Setup
CATA

1

Lk
c2

]

Threshold
1.00%

Setup
Format

‘Elinar'g.-'

FOrmat cpHa=0 cPHA=1

Bit Crder
mMSHE

ZROL=0

ZRPOL=1

Crata Pattern Setup

Fattern Equals
20

| Close
InterFrarme Setup

1 byte |

] Mone -‘Manual

J

QIsr2007 73436 Al




UART/RS-232 Trigger & Decode



What is UART?

(Universal Asynchronous Receiver Transmitter)

Communication standard implemented in the 60’s.
Simple, universal, well understood and well supported.
Slow speed communication standard: up to 1 Mbits/s

Asynchronous means that the data clock is not included in
the data: Sender and Receiver must agree on timing
parameters in advance.

“Start” and “Stop” bits indicates the data to be sent
Parity information can also be sent

!\D 1 2 3 4 7 6 7
-

Start bit 8 Bit Data Stop bit
Parity Information
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§l UART-Basics

UART - Universal Asynchronous Receiver/Transmitter

— 1 Start Bit

— 5 up to 9 Data Bits
— LSB first

— Parity Bit (optional)
— 1-2 Stop Bits

Check ASCIN=G" = 547 = 0100 0111

woeno || |

1 0 BT 1 1 1 O

— Synchronisation done by Receiver
— Synchronisation in the middle of the Start Bit

— TTL-Level

— Data rate up to some MBit/s
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§l RS-232 Specifications

— Connection between two devices

— Bidirectional Data transfer

— Minimum three wires (TxD, RxD, GND)

— Signals are single ended (referenced to GND)

— Reversed Logic: Logic “1* -3V......-15V
Logic “0“ +3V.....+15V

— Data Rate © 256 kBit/s



2

§l RS-422 Specifications

— Four wires for Receiver and Transmitter
— Signals are differential

— Signal Levels Logic “1° TxD+ +5V
T™xD- 0OV
— Signal Levels Logic “O“ XD+ 0OV
TxD- -5V

Minimum Signal Levels £200mV
— Data lines terminated (120 Ohm for Example)
— Unidirectional Data transfer
— Only one Sender, up to 10 Receiver
— Data Rate 1 MBit/s



2

§l RS-485 Specifications

— Signals are differential

— Data Lines terminated with 120 Ohm

— Signal Levels £2V (min. £200mV)

— 2 Wire system (half duplex) for Multimaster
— 4 Wire system (full duplex) for Master/Slave
— Bidirectional Datatransfer

— Maximum 32 slaves

— Data Rate = 2,5 MBit/s



UART Trigger & Decode



2 Math A LHiilities  Help Default:

imehase 0.0

Type Setup
Faormat

| Binary |
Bit Order _ Condition Pattern Lenath

LeCroy 07.09.2007 09:07:13



2 Math A LHiilities  Help Default:

imehase 0.0

Type Setup
Faormat

| Binary |
Bit Order _ Condition Pattern Lenath
LSE _ | 1 byte |

LeCroy ' 07.09.2007 09:09:02
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§ UART Stop Bit Selection

2 Math A LHiilities  Help Default:

imehase 0.0

Type Setup
Faormat

Binary

Candition Fattern Lenath

07.09.2007 09:09:13



UART 9th Bit (“Alert*-Bit) Selection

2 Math A LHiilities  Help Default:

imehase 0.0

Type Setup
Faormat

Binary |
Candition Fattern Lenath

LeCroy 07.09.2007 09:09:27



2 Math Ao Litilittes  Help Default

imehase 0.0

100.

Bit Order _
Greater than
ar Equal to

07.09.2007 09:13:31




RS-232 Trigger on Pattern

2 Math A LHiilities  Help Default:

imehase 0.0

Setup  Data Pattern Setup

Faormat Diata walue

Bit Order . Fattern Length.

LeCroy 07.09.2007 09:39:26



2 Math A LHiilities  Help Default:

up

w Decode Protocol Wi Ening

LUART

100.000 khi

UAR ‘

— ' ‘ Binary

Farity _ Bit Order
Mone | L5HB |

Stop Bits
: | IdleHigh

LeCroy 07.09.2007 09:15:53




-
§ UART Decode Table View

2 Math A LHiilities  Help Default:

Time DatalLength Bit Rate Symhbol

3 1131.255p5 Oxdc 10 97.55478Te+3L (O7E)
4 246258 g5 (x5 10 97.561307e+3e (1013
5 361.255p5 x4 3 10 97 693468e+3C (06T)
6 4Y6.098 pS 0x7 2 10 97.590549e+3r (114)

7 681.063 pS OxEf 10 97.563397e+30 (1113
g TOB.058 pS 0x749 10 Y 56061 1e+3y (1213
g4 B21.057 ps 0x20 10 a7 S60267e+3 (032)

10 936.058 ps 0x55 10 97.561524e+3L) (0359)
11 1.05106 mS 041 10 47.558476Ae+3A (065)

up

w Decode Protocol Wi Ening
UART '
- ‘ Binary

100.000 khi

UAR ‘

Farity _ Bit Order
Mone | L5HB |

Stop Bits
: | IdleHigh

07.09.2007 09:16:00



2 Math A LHiilities  Help

Default:

Configure Decode Table

YWiewy Columns

B ‘ Start Bits

. ‘ Stop Bits

DataLength ‘

Fatity

Bitrate

100.000 khi

Farity
MHone

Bit Order
LSB |

Stop Bits
: | IdleHigh

07.09.2007 09:16:09




2 Math A LHiilities  Help Default:

up

Protocaol
LART

w Decode

UAR ‘

LeCroy 07.09.2007 09:16:29



e Math A Liilities  Help Default:

up

w Decode | ] 2 1 (D Frotocol

UART Level Type

Source 1 (DATA)

Cutput File

@ Hardcopy Complete



§ UART Binary Decoding (Dual Grid)

2 Math A LHiilities  Help Default:

Protocaol

UAR | : h :
LART 100.000 Khitfs

Farity _ Bit Order
[are L5H
Faolarity
[dleHigh
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