Teltronix:

Serial Triggering and Analysis

3 Series MDO, 4/5/6 Series MSO Applications Datasheet
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On a serial bus, a single signal often includes address, control, data,
and clock information. This can make isolating events of interest
difficult. Optional serial applications transform the oscilloscope into a
robust tool for debugging serial buses with automatic decode and
analysis for 12C, SPI, eSPI, CAN, CAN FD, LIN, FlexRay, 100BASE-T1,
SENT, RS-232/422/485, UART, USB 2.0 (LS, FS, HS), Ethernet, 13C,
SPMI, Spacewire, 8b10b, NRZ, MIL-STD-1553, ARINC 429, IS, LJ,
RJ, PSI5, CPHY, CXPI, DPHY, SMBus, 1-WIRE, EtherCAT, and TDM.

Key features

+  Automated Serial Decode and Analysis Options for I2C, SPI, eSPI,
13C !, CAN, CAN FD, LIN, FlexRay, SENT', RS-232/422/485,
UART, USB 2.0, Ethernet!, SPMI', MIL-STD-1553, ARINC 429, I2S,
LJ, RJ, PSI5, DPHY, CXPI, CPHY, SMBus, 1-WIRE, EtherCAT, and
TDM

+ Trigger on all the critical elements of a serial bus such as address,
data, etc.

+ Decode all the critical elements of each message. No more
counting 1s and 0s!

+  Search through long acquisitions with user-defined criteria to find
specific messages

+ Event Table shows decoded serial bus activity in a tabular, time-
stamped format for quick summary of system activity

Serial Triggering and Analysis Applications

The serial applications support automatic trigger and decode for

I2C, SPI, CAN, CAN FD, LIN, FlexRay, 100BASE-T1, SENT,
RS-232/422/485, UART, USB 2.0 (LS, FS, HS), Ethernet, 13C, SPMI,
Spacewire, 8b10b, NRZ, MIL-STD-1553, ARINC 429, I2S, LJ, RJ, PSI5,
SMBus, EtherCAT, and TDM buses, making it easier to locate, analyze,
and debug events of interest.

! Not available for 3 Series MDO.

Serial triggering

Trigger on packet content such as start of packet, specific addresses,
specific data content, unique identifiers, etc. on popular serial interfaces
such as I2C, SPI, CAN, CAN FD, LIN, FlexRay, SENT, RS-232/422/485,
UART, USB 2.0, Ethernet, I3C, SPMI, MIL-STD-1553, ARINC 429, I2S,
LJ, RJ, PSI5, and TDM.

Bus display

The bus display provides a higher-level, combined view of the individual
signals (clock, data, chip enable, and so on) that make up your bus,
making it easy to identify where packets begin and end and identifying
sub-packet components such as address, data, errors, and so on.

Bus decoding

Tired of having to visually inspect the waveform to count clocks,
determine if each bit is a 1 or a 0, combine bits into bytes, and
determine the hex value?

Let the oscilloscope with a serial application do it for you! Once you've
set up a bus, the oscilloscope decodes each packet on the bus, and
displays the value in hex, binary, ASCII, or decimal (certain buses only)
in the bus waveform.

Results table

In addition to seeing decoded packet data on the bus waveform itself,
you can view all captured packets in a tabular view much like you
would see in a software listing. Packets are time stamped and listed
consecutively with columns for each component (Address, Data, and so
on).

Wave Inspector® search

Serial triggering is very useful for isolating the event of interest, but
once you've captured it and need to analyze the surrounding data, what
do you do?

In the past, users had to manually scroll through the waveform counting
and converting bits and looking for what caused the event. With a

serial application, you can enable the oscilloscope to automatically
search through the acquired data for user-defined criteria including
serial packet content. Each occurrence is highlighted by a search mark.
Rapid navigation between marks is as simple as pressing the «— and
— arrow buttons on the oscilloscope front panel or the Search badge.
The 3 Series MDO uses the arrows in the Search badge to navigate.

www.tek.com 1



3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

I2C characteristics

Bus setup options

Bus decode

Characteristic

Description

Characteristic

Description

12C Sources
(Clock and Data)

Analog channels

Digital channels
Active Math channels !

Active Reference channels'

Maximum Clock/Data
Rate

Up to 10 Mb/s (automatic selection)

Decode Display

Start (green bar)

Address (yellow packet)

Data (cyan packet)

Missing Ack (! symbol in red box)
Stop (red bar)

Thresholds Per-channel thresholds
Recommended Single-ended
Probing
Include R/W in Yes or No
Address
Address/Data Formats | oy
Available

Binary
Display modes
Characteristic Description
Bus Bus only

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Results Table

Decoded packet data in a tabular view

Bus trigger and search options

Characteristic Description

Trigger and/or Search | gtart

o Repeated Start
Stop
Missing Ack
Address (7 or 10 bit)

Data (1-5 bytes)
Address and Data

www.tek.com 2




File Edit Utility Help

Waveform View

Add New...

Cursors | | Note
Measure | Search

Results
Table || Plot

(“Addr:50h:Write Data:00h (_Addr:50h:Read ) Data:10h

— —— Horizontal ‘Acquisition
Add || Add | Add i
40psidiv 400 ps Auto, Analyze
'ffe‘;" 'ﬁ"‘s’ SALURES R 125 Msis 8 nsipt High Res: 16 bits
RL: 50 kpts 30% Single: 1/1

Trigger
New!
Math

File Edit Utility Help

Waveform View

Add New...

Cursors | | Note

Measure | Search

Results
Table || Plot

TRIGGER

SETTINGS.

J"‘f’ ﬁ"_-——-‘

=

3

Binary
101 0000

(_Addr:50h:Write )~ Data:00h (_Addr:50h:Read ) Data: 10h

Horizontal i ‘Acquisition
Add i

40psidiv 400 ps 12¢ Auto, Analyze
'ﬁ"‘s’ SUUREUSRE sk: 125 Ms/s 8 nsipt Address & Data

High Res: 16 bits
RL: 50 kpts. 40%

Triggering on a specific address value on the I°C bus.




3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

SPI characteristics Bus trigger and search options

Bus setup options

Characteristic Description
Characteristic Description Trigger and/or Search | gg active (3-wire P
(S(I;l S:ul:r)ces ; Analog channels o Start of Frame (2-wire SPI)
ock, Data, an -
Stave Select) Digital channels Data (1-16 bytes)
Active Math channels’
Active Reference channels' Bus decode
Thresholds Per-channel thresholds Characteristic Description
Recqmmended Single-ended Maximum Clock/Data |Up to 10 Mb/s (automatic selection)
Probing Rate
Decode Configuration: .
- Slave Select (3-wire SPI), Idle Time (2-wire Decode Display Start (green bar)
raming
SPI) Data (cyan packet)
Clock Rising or Falling Edge Stop (red bar)
Slave Select Active High or Active Low
Data Active High or Active Low
Word Size 4 - 32 bits
Bit Order Most Significant (MS) First, Least Significant
(LS) First
Formats Available Hex
Binary
Display modes
Characteristic Description
Bus Bus only
Bus and Waveforms | Simultaneous display of bus and digital
waveforms
Results Table Decoded packet data in a tabular view
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File Edit Utility Help
Waveform View Add New...

Cursors | | Note

Measure | Search

Results
Table || Plot

oa| SPISCLI

Display  Label

on | |is
Bus Type Framing
idle |
Source Threshold Polarity
SCLK 1
o |
53 | Active | Active
input ‘Ch'*m H ”V]; High Low]
it ‘C"‘f'” H 1‘4\/][AHcilgl¥|e iowl ( Data:11101001b
Word Size Display Format
[ Sbi(s] ‘Bus ‘
Bit Order Decode Format.

[MSFirsl ‘ LS First ‘ ‘Binavy

Ee=r=—r=— Horizontal Trigger ‘Acquisition

pdd | add | add| | are | R Pl Auto, Analyze
Math | Ref  Bus SR: 6.25 GS/s 160 ps/pt SS Active Sample: 8 bits
RL: 625 kpts. 35% 519 Acgs

SPI bus, captured with digital channels, showing binary display format of the color-coded SPI bus decoding.

File Edit Utility Help

Waveform View Add New...

Cursors Note
Measure | Search
Results
- Table || Plot

oa| SPISCLI

~ TRIGGER (©)

SETTINGS.

Trigger Type Source
Bus ‘ ‘Bus 1(sP1) ‘

Trigger On

Data Words.

Data:01010100b

selects digit(s)
sets its value

MODE & HOLDOFF >

=TT Horizontal Trigger “Acquisition -
Add || Add | Add i

10psidiv 100 ps SPI Auto, Analyze
New| [New| |New| | DVM AFG | [ENEPEIHNERITMISY FPrd Sample: 8 bits

RL625kpts ¥ 60% 259 Acas

Math | Ref || Bus

Triggering on a specific data value on the SPI bus.




3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

I3C characteristics' (Version 1.0)

Bus search options

Bus setup options Characteristic Description
Characteristic Description Search On Start
I3C Sources Analog channels Repeated Start
(Clock and Data) Digital channels Address

Active Math channels Data

Active Reference channels I3C SDR Direct Message
Thresholds Per-channel thresholds I3C SDR Broadcast Message

I3C DDR Message

Speed High Speed (480 Mbl/s) Errors

Full Speed (12 Mb/s) Hot-Join

Low Speed (1.5 Mbrs) Direct Message End
Recommended Single-ended Stop
Probing HDR Restart
Formats Available ~ [Hex HDR Exit

Binary

Mixed Hex Bus decode

Characteristic Description

Display modes II\Q/I:éimum Clock/Data |Up to 12.5 Mb/s (automatic selection)
Characteristic Description Decode Display Start green bar)
Bus Bus only

Bus and Waveforms | Simultaneous display of bus and digital
waveforms

Results Table

Decoded packet data in a tabular view

Address (yellow packet)
Commands (cyan packet)
Data (cyan packet)

Parity (purple packet)
Stop (red bar)
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Applications  Utility  Help

File Edit

3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

00110111100 02

Tektronix

Add New...

s| | Note

Measure, | Search

12FA 34EB 56DC 78CD

123331

Ults | [ prog

-376.8613ns  BroadcastENTHDRO -
8.403202ps  BroadcastENTHDRO —

Waveform View

400 ns

Ref 1 Ref 2

1 Vidiv Vidiv
5 GSfs

DDR_Writ

12FA 34E8 56DC 78CD

123331

Broadcast Address:7Eh

01110111100 17

Add || Add || Add
New || New || New

Math| | Ref

Horizontal Preview

4 psldv 40ps
RSN <= 625655 160 psit
RL 250kpts _ ®15%

The Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets on the I3C bus.

File  Edit  Applications  Utility

Waveform View

100.00 ns/div

et
ﬁ//

Ref 1 R

1 Vidiv

6.25 GSIs

DDR_Wit.... | DDR_Writ

Searching on a specific data pattern on the I3C bus and automatically searching on Sync.

Add
New
Math,

SEARCH 1 Tektronix
Add New...

Cursors | | Note

Measure | Search

Results
Table | | Plot

earch [:
Bus: 13C

Search: Bus
Events: 2

Copy Search
| Settings to r

Data Words:12FAh

Copy Trigger
| Settings to Search

1h ) Oh ' 1h (PDW:

Horizontal Trigger Acquisition oy
o arc | TR 40ps M - ov Auto, Analyze

SR:6.25GS/s 160 psipt Sample: 8 bits

RL: 250kpts W 15% 0Acgs
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

I3C (Trigger) characteristics

Characteristic |Description

I3C Sources |, gelect the I3C bus on which to trigger.

+ Trigger On Select the type of information on
which to trigger.

Trigger On . Start

+ Repeated Start

+ Address

+ Data

+ 13C SDR Direct

+ 13C SDR Broadcast
* Hotjoin

+ Errors

+ HDR Exit

+ HRD Restart

+ Stop

File Edit Utility Help

Bus Decode Results Add New...
Bus 9917 (I3C) Cursors | | Callout

1 88159575 S-Read - - 364281 - 110
2 709523%ps - 5B:Read - - 364281 - 110

3 53745995 - S6-Read - - 364281 - 110

4 36539475 - SB:Read - - 364281 = 110

5 -193.3239ps SB-Read - - 364281 - 110

6 21.25976ps - SB-Read - - 364281 = 110

7 15081215 5B:-Read - - 364281 - 110 J—
8 3228761ps sB-Read - = 364281 — 110

9 49494115 — SB:Read - - 364281 - 110 SETTINGS
10 667.0121ps 5B:Read - - 364281 - 110

i 839076245 - S6-Read - - 364281 - 11

Binary
XXXX XXXX

Bus 9917 (13C) v

Waveform View

III III IIII III MODE & HOLDOFF ?
Horizontal Trigger

200 mvrdiv ) i dd || Add || Add 176,60 psidiv 1.7660 ms nual,  Analyze
son 5 6 8 Ner SR125MSs 8 nspt Sarmple: 12 bits 00 Dec 2021
sooMHz & | 500k B | 00 k2 B us AL 2208 kpts % 50% 2,513 kAcas 1:17:45 AM

Triggered

Triggering on a specific 7-Bit read address value on the I3C bus.
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

RS-232, RS-422, RS-485, UART characteristics

Bus setup options

Characteristic

Description

Results Table

Decoded packet data in a tabular view

Characteristic

Description

Sources, RS-232,
UART

Analog channels

Digital channels
Active Math channels'

Active Reference channels'

Bus trigger and search options

Characteristic

Description

Sources, RS-422,
RS-485

Analog channels
Active Math channels'

Active Reference channels'

Trigger and/or Search
On

Start

End of Packet
Data (1 - 10 bytes)
Parity Error

Bus decode

Characteristic

Description

Maximum Clock/Data
Rate

Up to 15 Mb/s
For 3 Series MDO: Up to 10 Mb/s

Bit Rate Selection

300 b/s
1,200 b/s
2,400 b/s
9,600 b/s
19,200 b/s
38,400 b/s
115,200 b/s
921,600 b/s

Custom (All but 3 Series MDO: 50 b/s - 15
Mb/s

Custom (for 3 Series MDO): 50 b/s - 10 Mb/s

Decode Display

Polarity Normal (RS-232)
Inverted (UART, RS-422, RS-485)
Parity None
Odd
Even
Recommended Single-ended
Probing, RS-232,
UART
Recommended Differential
Probing, RS-422,
RS-485
Number of Bits 7-9
Formats Available Hex
Binary
ASCII
Packet View
Display modes
Characteristic Description
Bus Bus only

Start (green packet)
Data (cyan packet)
Parity (purple packet)
Parity Error (red packet)

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Table continued...
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

File Edit Utility Help

Waveform View Add New...

Cursors | | Note
Measure | Search

Results
Table || Plot

O e N N —

o

ch1 Bus 1 — = — Horizontal Trigger ‘Acquisition

2 vrdiv RS232 ﬁdd ﬁdd ﬁdd o are | 20ms Auto, Analyze

Ly E| RS SR: 125 MS/s 8 ns/pt High Res: 16 bits
Math | Ref || Bus !

50 MHz % RL:25 Mpts ¥ 50% Single: 1/1

RS-232 bus setup and ASCII display, showing assignment of source signal, digital threshold, and polarity.

File Edit Utility Help

Waveform View o, i Add New...
v

i Cursors | | Note

' Measure | Search
13|

Bus1 (RS 232)

Results
Table || Plot

[ I O T N A GO (O L I
Search 1

Binary
0101 0100 0110 0101
0110 1011

. H = - \ W  CopyTrigger | CopySearch
.Tektronix.. .Enabling.Innovation.. .Tektronix.. [} Gt s e d ¥ settings to Trigger

0s 2 0ms 60 ms L 0 ms 140 ms

ch1 Bus 1 — = — Horizontal Trigger ‘Acquisition

2 Vidiv RS232 ﬁdd ﬁdd ﬁdd IPREPNRRY 20 msiciv  200ms RS232 Auto, Analyze

Ly E| RS SR:62.5 MS/s 16 ns/pt Data High Res: 16 bits
Math | Ref || Bus !

20 MHz ® il Mpts ¥ 5% Single: 1/1

RS-232 bus shown in Packet View format, with the Wave Inspector search automatically searching for the data string "Tek".
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

CAN characteristics (Version 2.0)

Bus setup options

Characteristic

Description

Source for CAN_H,
CAN_L, Rx, or Tx
(single-ended probing)

Analog channels

Digital channels
Active Math channels'

Active Reference channels'

Source for Diff

(differential probing)

Analog channels
Active Math channels'

Active Reference channels'

Tx
Diff

Thresholds Per-channel thresholds
Recommended

Probing: Single-ended

CAN_H, CAN_L, Rx, |Differential

Characteristic

Description

Results Table

Decoded packet data in a tabular view

Bus trigger and search options

Characteristic Description
Trigger and/or Search | Start of Frame
On

Type of Frame (Data, Remote, Error,
Overload)

Identifier (Standard or Extended)

Data (number of bytes 1-8, trigger or search
when =, #, <, £, >, 2)

Identifier and Data
EOF

Missing Ack

Bit Stuff Error

Bit Rate Selection:

Predefined list of rates

Custom

10 kb/s - 1 Mb/s

All but 3 Series MDO: 1 kb/s - 1 Mb/s
3 Series MDO: 10 kb/s - 1 Mb/s

Symbolic bus search options

Characteristic

Description

Message

As defined by the .dbc file'

Sample Point

All but 3 Series MDO: 0% - 100% of bit period
of unit interval

3 Series MDO: 5% - 95% of bit period of unit
interval

Message and Signal

As defined by the .dbc file'

Bus decode

Formats Available

Mixed Hex

Hex

Binary
Symbolic (.dbc)’

Characteristic

Description

Maximum Clock/Data
Rate

Up to 1 Mb/s (automatic selection)

Display modes

Characteristic

Description

Bus

Bus only

Decode Display

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Start of Frame (green bar)

Identifier (yellow packet)

Data Length Control (purple packet)
Data (cyan packet)

CRC (purple packet)

End of Frame (red bar)

Errors (red packet)

Table continued...
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

File

Edit  Utility
Bus Decode Results Add New...
Bus 1 (CAN) Cursors| | Note

Al
1 -102.0722ps  205.943ys 00BEBEBE 4 7B7E9AIC 37EE | Measure | Search
2 211.9255us  307.9232us 100 o 380A Results | ot
3 313.9261us  441.9245us 101 2 0103 562D
4 447.9272us  665.9479us 10000001 5 1122334455 6A65
5 671.9305us  0.93393ms 12345678 8 1122334455667788  04C2
6 0.939933ms  1.209933ms  1597EEB2 8 FFFFOO00EEEEI111  216E
7 1215935ms  1.367935ms 519 4 42696C6C 7744
8 1.373938ms  1643938ms 1597EEB2 8 AE4FFFF10272DF6B 2180
9 1.649941ms  1799939ms 0527DE32 1 11 7F3D
(10 1.805942ms  1.989941ms 00140014 3 112233 SEDC
1 1.995044ms  2.211944ms 00160016 5 1122334455 3011
12 2217947ms  2.475947ms 18181818 7 F1F2F3F4FSF6FT 5F9B
13 2.48195ms  2.77595ms 00000000 8 0000000000000000  3DAF
2.781952ms  2.873972ms 757 0

EOF:7h = 10:00140014h > bLC3h Data:112233h CRC:SEDCh EOF:7Fh { 1D:00160016h

— Horizontal Acquisition
Add| Add | Add i
New New| New| | DVM  AFG ;RT“/;;VMS/ it At [l ’_*:’:'g.‘e
Math | Ref || Bus é 9, G fig Resr 16 Dits:
RL: 125 Mpts ¥ 30% single: 1/1

Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets on the CAN bus.

File Edit Utility Help
Waveform View Add New...

Cursors Note
Measure | Search
Results
Table || Plot
3ms

TRIGGER (©)

wee ||

e
1 1000 0001 1000 |18 18 18

0001 1000 0001 17
1000

CAN
1D:18181818h 7h Data:F1h ) Data:F2h ) Data:F3h ) Data:F4h ) Data:F5h ) Data:F6h )} Datablis CRC:5F9Bh

Source
MODE & HOLDOFF
= Horizontal i ‘Acquisition
Add || Add i
1 ms/div 10ms N Auto, Analyze
e e RALCNEERN sr: 125 visis snsipt [l identifier High Res: 16 bits
RL: 1.25 Mpts 50% Single: 1/1

Triggering on a specific extended Identifier value on the CAN bus.
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

CAN FD (ISO and non-ISO) characteristics

Bus setup options

Characteristic

Description

Source for CAN_H,
CAN_L, Rx, or Tx

(single-ended probing)

Analog channels

Digital channels
Active Math channels !

Active Reference channels'

Source for Diff

(differential probing)

Analog channels
Active Math channels'

Active Reference channels!

Thresholds Per-channel thresholds
Recommended Single -ended
Probing: Differential
CAN_H, CAN_L, Rx,
or Tx
Diff
Version ISO
non-ISO
SD Bit Rate Selection:

Predefined list of rates

Custom

10 kb/s - 1 Mb/s
All but 3 Series MDO: 50 kb/s - 10 Mb/s
3 Series MDO: 10 kb/s - 1 Mb/s

Display modes

Characteristic

Description

Bus

Bus only

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Results Table

Decoded packet data in a tabular view

Bus trigger and search options

Characteristic Description
Trigger and/or Search | Start of Frame
On

Type of Frame (Data, Remote, Error,
Overload)

FD Bits (Bit Rate Switch bit, Error State
Indicator bit)

Identifier (Standard or Extended)

Data (1-8 bytes, trigger or search when =, #,
<, 5,>,2)

Identifier and Data
End of Frame

Error (Missing Ack, Bit Stuffing Error, FD Form
Error, Any Error)

FD Bit Rate Selection:

Predefined list of rates

All but 3 Series MDO: 1 Mb/s - 16 Mb/s
3 Series MDO: 1 Mb/s - 7 Mb/s

Symbolic bus search options

Characteristic

Description

Message

As defined by the .dbc file!

Message and Signal

As defined by the .dbc file!

Custom All but 3 Series MDO: 500 kb/s - 16 Mb/s
3 Series MDO: 500 kb/s - 7 Mb/s
Sample Point All but 3 Series MDO: 55% - 95% of bit period

of unit interval

3 Series MDO: 15% - 95% of bit period of unit
interval

Formats Available

Mixed Hex

Hex

Binary
Symbolic (.dbc)’

Bus decode
Characteristic Description
Decode Display Start of Frame (green bar)

Identifier (yellow packet)

Data Length Control (purple packet)
Data (cyan packet)

CRC (purple packet)

End of Frame (red bar)

Errors (red packet)
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File  Edit  Utility  Help

B ode R

Bus1 (CAN) Cursors | | Note
Al

Add New...

-684.0389us 00 01 02 03 04 05 06 07 08 09 0A OB 0C OD OE 5F OF OF OF OF OF 15D6EB  — Measure | Search
OF OF OF 12 34 56 78 9A BC DE FO
8 09
E

-513.0269us

F

Results Plot
0A 0B 0C 0D OE 5F OF OF OF OF OF 15D6EB - Table d
FO

00 01 02 03 04 05 06 07 O
OF OF OF 12 34 56 78 9A BC DI

0001 02 03 04 05 06 07 08 09 0A 0B OC 0D OE 5F OF OF OF OF OF 15D6EB
OF OF OF 12 34 56 78 9A BC DE FO

00 01 02 03 04 05 06 07 08 09 0A 0B OC 0D OE 5F OF OF OF OF OF 15D6EB
OF OF OF 12 34 56 78 9A BC DE FO

-342.0188us

-171.0069us

e

i | WA i 1 1

CAN FD
BRS:1h DLC:32 ¢ Data:00h Data:01h Data:02h X Data:03h ¥ Data:04h

Source

a6 4
=== AFG: Arbitrary
[oanlfoalloc UMY F:cc: 5.5476 iz 200 psdiv  2ms
Math | Ref || Bus : SR:3.125 GS/s 320 ps/pt
RL: 6.25 Mpts ¥ 50%

File  Edit  Utility  Help

Waveform View Add New...

e Pen

—
i, u-mw%ﬁ

Cursors | | Note
Measure | Search

Results | [ ppo
Table || Plot

Bus: CAN
%3 [ search: Bus

TRIGGER

TiggerType urce ||
| [

0000 6000 0000
0001 0000 0010
0000 0011

CAN FD

— — — AFG: Arbitrary. Horizontal

Add | Add | Add Freq: 5.8476 kHz 200 ps/div.-~ 2ms Auto, Analyze
New  New New D) . &

1MQ A badd s SR:3.125GS/s 320 ps/pt High Res: 12 bits

500 MHz RL:6.25 Mpts ¥ 50% 1.129 kAcas

Triggering on a specific Identifier value and data pattern on the CAN FD bus and automatically searching on the same data pattern.
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

LIN characteristics (Version 2.0)

Bus setup options

Characteristic

Description

Characteristic

Description

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Results Table

Decoded packet data in a tabular view

Bus trigger and search options

Predefined list of rates

LIN Source Analog channels
Digital channels
Active Math channels'
Active Reference channels'
Thresholds Per-channel thresholds
Recommended Single-ended
Probing
Polarity Normal
Inverted
Bit Rate Selection:

1.2 kb/s - 19.2 kb/s
All but 3 Series MDO: 1 kb/s - 100 kb/s

Characteristic Description
Trigger and/or Search Sync
On
Identifier
Data (number of bytes 1-8, trigger or search
when =, #, <, <, >, 2, Inside Range, Outside
Range)
ID and Data
Wakeup Frame
Sleep Frame
Error (Sync, ID Parity, Checksum)
Bus decode
Characteristic Description

Maximum Clock/Data
Rate

Up to 100 kb/s, by LIN definition up to 20 kb/s
(for automated decoding of bus)

Decode Display

Start of Frame (green bar)
Sync

Identifier (yellow packet)
Data (cyan packet)

CRC (purple packet)

Errors (red packet)

Custom
3 Series MDO: 800 b/s - 100 kb/s
Sample Point All but 3 Series MDO: 0% - 100% of bit period
of unit interval
3 Series MDO: 10% - 90% of bit period of unit
interval
LIN Standard V1x
V2.x
Both
Include Parity Bits with | yag
ID
No
Formats Available Hex
Binary
Mixed
Display modes
Characteristic Description
Bus Bus only

Table continued...
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File  Edit Ut Help

Bus Decode Results
Bus 1 (LIN)

Add New...

Cursors | | Note

Measure | Search

1 -107.4613ms  -100.3323ms  3C 00 80 FF FF FF FF FF FF FF 80 Checksum: Checksum, calculated 07h
2 -760.8545s  3.411407ms 00 10 2F45C3 90 Checksum: Checksum, calculated 2Fh RTeasgllés Plot
3 105.8623ms  112.936ms 01 1 1EAF7499E2458C83  2A
3 133.1646ms  133.428ms
5 212.5379ms  219.6142ms 02 1 5443A82EC6B6812F  AD Identifier: Parity
6 319.2824ms  324.6193ms 03 00 1248B116 14 c9 Checksum: Checksum, calculated FFh
7 425.9819ms  429.0045ms 04 1 3F FB Sync: Invalid sync field
8 532.6003ms  536.7754ms 05 10 98 1D E7 DC
9 639.3519ms  643.5739ms 06 00 6723 6F
746.0544ms  751.3855ms DC 2C 34 BE E8 Checksum: Checksum, calculated 04h

Waveform View

500 ms 600 ms 700 ms

{ Datai7ah el Data:99h i DAtAEZR )l DaTaASH Joe{ e DataB3h -

Horizontal Acquisition
100ms/div. -~ 15 Auto, Analyze
SR:12.5MS/s 80 ns/pt Sample: 12 bits
RL: 12,5 Mpts ¥ 20% Single: 1/1

DVM  AFG

File  Edit
Waveform View {7t Add New...
TR v Lalllt Ll cursors| | Note
WA N I ot o w4 4 P i et By e e o o s A s W A O i g i
i TR i el i o o
Measure | Search
Results.

Table || Plot

CAN Signal

— = — Horizontal Trigger Acquisition

ﬁdd ﬁdd ﬁdd owm | arc| | 20ms (D LN Auto, Analyze
Mot | Rt || Boe | SR:625MS/s 1.6 ns/pt [ Identifier Sample: 12 bits

RL: 12,5 Mpts ¥ 20% Single: 1/1

Display of multiple LIN and CAN buses, showing timing between the buses.




3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

FlexRay characteristics (Version 2.0)

Bus setup options

Characteristic

Description

Source for Differential Probing

(Bdiff)

Analog channels
Active Math channels’

Active Reference channels'

Source for Single-ended Probing
(BP, BM)

Analog channels
Digital channels
Active Math channels'

Active Reference channels'

Source for Single-ended Probing
(Tx, Rx)

Analog channels

Digital channels
Active Math channels'

Active Reference channels'

Display modes

Characteristic

Description

Bus

Bus only

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Results Table

Decoded packet data in a tabular view

Bus trigger and search options

Characteristic

Description

Trigger and/or Search
On

Start of Frame

Indicator Bits (Normal, Payload, Null, Sync,
Startup)

Cycle Count (when =, #, <, <, >, 2)

Header Fields (Indicator Bits, Identifier,
Payload Length, Header CRC, and Cycle
Count)

Identifier (when =, #, <, <, >, 2)
Data (when =, #, <, >, <, 2)
Identifier and Data

End Of Frame (Static, Dynamic)

Error (Header CRC, Trailer CRC, NULL Frame
in Static, NULL Frame in Dynamic, Sync
Frame in Dynamic, Start Frame No Sync)

Bus decode

Thresholds: High and Low thresholds
Bdiff High and Low thresholds
BP, BM (analog channels) Single threshold
BP, BM (digital channels) Single threshold
Tx, Rx
Recommended Probing:

] Differential
Bdiff, BP, BM

Single-ended

Tx, Rx
Channel Type A

Characteristic

Description

Maximum Clock/Data
Rate

Up to 10 Mb/s (for automated decoding of
bus)

Bit Rate Selection:
Predefined list of rates

Custom

2.5 Mb/s, 5 Mb/s, 10 Mb/s
1 Mb/s - 10 Mb/s

Formats Available

Hex
Binary

Mixed Hex (Decimal: ID, Len, and
Count; Hex: Data and CRCs)

Decode Display

TTS (purple box)

Start (green bracket)

Frame ID (yellow box)
Payload Length (purple box)
Headers (purple box)

Cycle Count (yellow box)
Data (cyan box)

CRC, DTS, CID (purple box)
Stop (red bracket)
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File Edit Utility Help
Waveform View Add New...

Cursors | | Note
Measure | Search

Results
Table || Plot

X_FiD:002h )— PL:4 | HCRC:111h | 1 — — — — — — — — > Frame CRC:B92E66h

Ch1 Bus 1 —_— Horizontal Trigger Acquisition

1 /div FlexRay Add A id owm | arc | R 20 s FlexRay Auto, Analyze

50Q SR: 125 MS/s 8 ns/pt Identifier High Res: 16 bits.
Math Re' us -

50 MHz B RL: 2.5 kpts. 20%

Single: 0/1

File Edit Utility Help

Waveform View
VVY vV VY Vv v

SEARCH 1
Add New...

Cursors | | Note

Measure | Search

Results

Table || Plot

Search 1

Events: 49

Flex
D Header CRC:30Eh Cycle Counter:1 { Data:2Ch > { Data:28h > { Data:99h

Horizontal Trigger Acquisition
ﬁdd dd IPREPRRY 200 v 2ms FlexRay Auto, Analyze
Mathl| Rof || B SR:125Ms/s  8nsipt [l Identifier High Res: 16 bits
RL: 250 kpts 20% Single: 0/1

Decoded FlexRay bus, with all data values in a specific range marked with pink brackets.




3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

SENT Characteristics' Display modes
. Characteristic Description
Bus setup options
— — Bus Bus only
Characteristic Description Bus and Waveforms | Simultaneous display of bus and digital
SENT source Analog channels waveforms
Digital channels Results Table Decoded packet data in a tabular view

Active Math channels

Active Reference channels Bus trigger options
Thresholds Per-channel thresholds Characteristic Description
Recommended Single-ended Trigger On Start of Packet
Prob|.ng Fast Channel(s) (Status/Communication,
Polarity Normal Data)
Inverted Slow Channel (Message ID, Data)
Clock Tick 1 s - 300 s CRC Error (Fast channel, Slow channel)
Tick Tolerance 1% - 30%
Data Nibbles 3,4, or 6 nibbles Characteristic Description
1 Fast Data Channel
( ) Search On Start of Packet
Channel Widths 12/12, 14/10, or 16/8 bits Fast Channel(s) (Status/Communication,
(C1/C2)
Data)
(gh';?;te%)ata Slow Channel (Message ID, Data)
Pause Pulse (Number of Ticks)
Pause Pulse Yes
Error (Frame Length, Fast channel CRC, Slow
No channel CRC)
Slow Channel None
Enhanced w/ 4-bit ID Bus decode
Enhanced w/ 8-bit ID Characteristic Description
Short Maximum Clock/Data |Up to 10 Mb/s (for automated decoding of
Rate bus)
Formats Available ; .
Mixed Hex Decode Display Sync (green packet)
Binary
Fast Channel Status (purple packet)
Hex Slow Channel Message ID (yellow packet)
Mixed Decimal Data (cyan packet)
CRC (purple packet)
Pause (purple packet)
Errors (red packet)
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File Edit Utility Help

Bus Decode Results X | Waveform View Add New...
Bus 1 (SENT) i Cursors| | Note

Measure | Search

|44 -13.23838ms 01 00 BSE 45 B = = =
|45 -12.38638ms 01 00 282 4co 5 Resdlts) [ pioc
146 -11.53438ms 10 00 978 12 3 Lo
|47 -10.68238ms 11 00 0EC TFE 2

|48 -9.830377ms 10 00 694 482 3

49 -8.978379ms 01 00 B66 38BF 3

[50 8.126378ms 1000 95D AS4 T

|51 -7.274379ms 10 00 0BE F4A D

|52 -6.422379ms 1000 E48 083 0 i
|53 -5.570378ms 10 00 41A DCB F | | g

54 -4.718377ms 1000 508 FD7 F | ‘ ’ |
|55 -3.866378ms 11 00 1F7 0ES 2 |
56 -3.014378ms 00 00 3c1 38C 0 | I
|57 -2.162378ms 00 00 Fo8 305 5 I |
|58 -1310377ms 00 00 A97 4A9 F I I il ‘ | I
|59 -458.378us 00 00 F06 DFB 6 A0 VAN TIOE T i
160 393.6206us 00 00 27F cn2 ©

|61 1.245621ms 0100 532 FB3 A

|62 2.097622ms 0100 BSE 45 B

|63 2.949623ms 0100 282 4co 5

|64 3.801621ms 10 00 978 1A2 3

|65 4.653623ms 1100 0EC TFE 2

|66 5.505623ms 10 00 694 482 3

|67 6.357621ms 01 00 B66 38BF 3

68 7.209623ms 10 00 95D As4 T

|69 8.061621ms 10 00 0BE Fa4A D

170 8.913622ms 10 00 E48 083 0

71 9.765623ms 10 00 41A DCB F

‘ 72 10.61762ms 10 00 508 FD7 F

73 11.46962ms 1100 1F7 0ES 2

| 12.32162ms 0

Bus 1 — == : Arbi Horizontal Trigger
SENT "q\dd "j“d ﬁdd o : 10 ms/div 100 ms (D) ~ 707.2mv Jf Auto, Analyze
Rl Amp: 2.211 Vpp. SR:12.5MS/s 80 ns/pt Sample: 12 bits

Offset: 783 mV RL: 1.25 Mpts ¥ 50% single: 1/1

File Edit Utility Help

T

“T‘Hij‘\ MNL\ i :u|| N'H ;: ' w”w MH :Ml

Add New...

Cursors | | Note

| H\ ‘ I
1 l‘ w m | I ‘ Measure | Search
Resul
IR u)\ uu WAARNRANA| (o[ ret
! L

o g

“@I‘ L‘M‘ Hll 1”

100.00 us/div
[
81 4 anne anne R Pause:6
Data:0
Ch 1 Bus 1 — — — — = === 'AFG: Arbitrary Horizontal Trigger Acquisition
Add || Add || Add 5 i

300 mV/div | SENT 2l 3llalls|lel 7| 8lllaediddell i Rk 10 ms/div. 100 ms ENT Auto, Analyze
1MQ Rl e Amp: 2211 Vpp SR: 12.5 MS/s 80 ns/pt hannel Sample: 12 bits
500 MHz & Offset: 783 mV. RL: 1.25 Mpts ¥ 50% Single: 1/1

Triggering on a specific Fast Channel Status and data pattern on the SENT bus and automatically searching on the same data pattern.




3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

MIL-STD-1553 characteristics Characteristic Description
Bus setup options Bit 9 - Message Error,
Characteristic Description Bit 10 - Instrumentation,
MIL-STD-1553 Source Analog channels Bit 11 - Service Request,
Active Math channels Bit 15 - Broadcast Command Received,
Active Reference channels Bit 16 - Busy,
Polarity Norral Bit 17 - Subsystem Flag,
Bit 18 - Dynamic Bus Control Acceptance,
Inverted
Bit 19 - Terminal Flag,
Thresholds Single-ended: Per-channel thresholds andData= # < < > >
Differential: High and low thresholds Inside Range, Outside Range)
Recommended Single-ended or differential Data (Parity, and Data =, #, <, <, >, 2,
Probi
robing Inside Range, Outside Range)
Bit Rate 1 Mb/s per the standard . . o
. Time (RT / IMG) (> Maximum, < Minimum,
Response Time 2 ps-100 ps Inside range, Outside Range)
Formats Available | pfixed Hex Error (Parity Error, Sync Error, Manchester
Mixed ASCII Error (trigger only), Non-contiguous Data)
Hex
Binary Bus decode
Characteristic Description
Display modes I;{/I::eimum Clock/Data |Up to 1Mb/s (for automated decoding of bus)
Characteristic Description :
P Decode Display Start (green bar)
Bus Bus only . o
Results Table Decoded packet data in a tabular view Sync (purple packet with Word Type identified)

Address (yellow packet)

. . RIT (purple packet
Bus trigger and search options (purple packe)

Word Count (purple packet)

Characteristic Description
, Data (cyan packet)

Trigger and/or Search Sync .

On Parity (purple packet)
Command (Transmit/Receive Bit, Parity, Errors (red packet)
Subaddress / Mode, Word Count / Mode P
Count, and RT Address =, #, <, <, >, 2, Inside Stop (red bar)
Range, Outside Range)
Status (Parity,

www.tek.com 21



3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

File Edit
Bus Decode R

Bus 1 (MIL- Cursors| | Note
STD-1553)

Utility  Help

Add New...

Measure | Search

81 -1.170807ms  Data - - - - = - 0001

82 -1.142805ms  Data - - = = - - 0002 " i
83 -1.106808ms  Command 10 Receive 29 - = 2 -

84 -1.086805ms Data - - = = - - 5445 " i
85 -1.066802ms  Data - - - - - - 4B54 Incom
86 2.8084ps Command 3 Receive 29 - = 2 = = 7
87 17.194ps Data - - - - = - 0005

88 37.1972us  Data = = = = = 0006 = ”
89 65.1916ys  Status 3 o - o 000-000-00000

% 101.1024us  Command 17 Transmit 1 = = 3 = z -
91 129.1924ps  Status 17 o - o 000-000-00000

149.1972ps E . = 7 = = 0000

Waveform View

30}
AFG: Arbitrary Horizontal Trigger Acquisition

f“ew ad Gg‘i PN Frea: s00 He 1 ms/div. 10 ms MILSTD-1553 [l Auto, Analyze

il Esid [t : SR:1.25GS/s 800psipt  fil Sync High Res: 13 bits

RL: 125 Mpts ¥ 50% single: 1/1

Edit  Utility  Help
Add New...

Cursors | | Note

Measure | Search

Bus 1 (MIL-STD-... =
I

Bus 1 (MIL-STD-1553)

Binary  Hex Decimal ||| Binary  Hex Decimal
0 0011 03 03 11101 10 29

MIL-STD-1553

ch 1 Bus 1 - - AFG: Arbitrary Horizontal Trigger

600 mV/div | M i ,f‘*dd ﬁ‘{ff PN Frea: s00 He 1 ms/div. 10 ms MILSTD-1553 [l Auto, Analyze
1M ath] | Rot || Boe. Amp: 5 Vpp SR:1.25GS/s 800psipt | Command High Res: 13 bits
500 MHz Offset: -45 mV RL: 125 Mpts ¥ 50% single: 1/1

Triggering on a specific command pattern on the MIL-STD-1553 bus and automatically searching on the same pattern.
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ARINC 429 characteristics (ARINC Specs 429 PART

3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

Bus trigger and search options

1-17) Characteristic Description
Bus setup options '(I;rigger and/or Search |\ord Start
oy o n
Characteristic Description Label (when =, #, <, <, >, 2, Inside Range,
ARINC 429 Source Analog channels Outside Range)
Active Math channels Data.(when =, #, <, 5, >, 2, Inside Range,
Outside Range)
Active Reference channels
Label and Data (Label value and Data =, #, <,
Signal Type Differential <, >, 2, Inside Range, Outside Range)
. Word End
Polarity Normal
Error (Any Error, Parity Error, Word Error, Gap
Inverted Error)
Thresholds High and low thresholds
Recommended Differential Bus decode
Probing Characteristic Description
Bit Rate Selection: | s, 100 kbls Decode Display Start (green bracket)

Predefined list of rates

10 kb/s - 1 Mb/s

Label (yellow box)

Source Destination Identifier (yellow box)
Data (cyan box)

Sign/Status Matrix (purple box)

Parity (purple box)

Stop (red bracket)

Error (red box)

Custom
Data Format Data (19 bits)
SDI+Data (21 bits)
SDI+Data+SSM (23 bits)
Formats Available Mixed Hex
Hex
Binary
Display modes
Characteristic Description
Bus Bus only

Results Table

Decoded packet data in a tabular view
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File  Edit  Utility  Help

Waveform View hddinew
Cursors Note
Measure | Search

..-:--—.-{ﬂ. - -

T C— L L — X s ~(zh v
. ; . Results | [ o) 0
Table

TRIGGER (@)

- :
s -

- - - - mruk—w—w—m—m—w—‘h#rw—u—u—u—n——m—”rm‘-w—-«\

KD smimamairosins - - - - i Y A -l - - - -

4 Binary
H 1111 1111
|

__ ARINC429 L
> { Label:3770 X Data:5A3C5h

— == AFG: Arbitrary Trigger

mt{ ,/:dfi ﬁd:} oM 5 100 ps/div. - 1ms ARINC429 Auto, Analyze

New| New| | New : 125GSis 320 psipt [ Label High Res: 12 bits
; 125 Mpts ¥ 50% 152 Acas

Decoded ARINC 429 bus, with the acquisition triggered on a specified label value.

File  Edit  Utility  Help
Add New...

Waveform View
Cursors| | Note

JIENY TR - ey

e T e T
10U p— g -y N T TR TE [T TR TR
. Measure | Search

—y
T LR T AR TR T R TRt
i

Results
i Table | | Plot
L1 g L - m
D Bus: ARINC429

HER S RTIA§ ik i
Label & Data = _ Search: Bus
Events: 12

L N LE L L L ] MM hw w L] MmN N
|

| Binary
| 1010 1111 AF 257

O PO 1

Xt g
Nce29) |

Binary Hex |
101 1011 8010 XXXX XXXX 5 B2 XX

|
Hex

mnuu—n—irm .

XX

ED 5 0 A 50

W

M

Copy Search
Settings to Trigger

Copy Trigger

Settings to Search

Label:2570 X Data:5B2D1h {_ Label:3770 ) X Data:5A3C5h

— —— AFG: Arbitrary. Horizontal Trigger ‘Acquisition
f ,ﬁg\"v ﬁgﬁ Vi 5 1 ms/div. 10 ms. (BT) ARINC429 Auto, Analyze
B [ . 25Gsis 800 psipt [ Label High Res: 13 bits
; RL: 125 Mpts ¥ 50% single: 1/1

Decoded ARINC 429 bus, with all data values in a specific range marked with pink brackets.
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Audio characteristics

Bus setup options

Characteristic

Description

Results Table

Characteristic

Description

Decoded packet data in a tabular view

Audio Sources (Bit
Clock, Word Select,
Data)

Analog channels
Digital channels
Active Math channels'

Active Reference channels'

Bus trigger and search options

Characteristic Description
Trigger and/or Search | Word Select (I2S, LJ, RJ only)
On Frame Sync (TDM only)
Data (when =, #, <, >, <, 2, Inside Range,
Outside Range; Left, Right, or Either Word)
Bus decode
Characteristic Description

Thresholds Per-channel thresholds
Bit Clock Polarity Rising Edge
Falling Edge
Word Select Polarity | Normal
Invert
Data Polarity Active High
Active Low
Word Size 4 - 32 bits
Formats Available Hex
Binary

Signed Decimal

Maximum Clock/Data
Rate

All but 3 Series MDO: Up to 10 Mb/s (for
automated decoding of bus)

3 Series MDO: Up to 12.5 Mb/s (for
automated decoding of 12S/LJ/RJ bus)

3 Series MDO: Up to 25 Mb/s (for automated
decoding of TDM bus)

Display modes

Decode Display

Left Channel Data (12S, LJ, RJ) (yellow box)
Right Channel Data (%S, LJ, RJ) (cyan box)
Channel 1 Data (TDM) (yellow box)
Channel 2 - N Data (TDM) (cyan box)

Characteristic

Description

Bus

Bus only

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Table continued...
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File  Edit  Utility  Help
Waveform View s Add New...
v

TRIGGER

& Cursors | | Note
Measure | Search

Results
Table || Plot

SETTINGS.

E g e |
T

Trigger On

Data

Trigger When Word

F ‘ \'Eimer‘ Left Righ(}

Data

Binary Hex Decimal
0000 0001 o1 +001

Audio

MODE & HOLDOFF

alns C oy A

—[—|[— Horizontal Trigger Acquisition

ﬁgx ﬁgx ﬁgx owm | arc | | 40 ps Audio Auto, Analyze

Math | Ref || Bus SR: 125 MS/s 8 ns/pt Data ngh Res: 16 bits.
RL: 5 kpts 50% Single: 1/1

Decoded IS bus, with data values displayed in signed decimal format, and the MSO triggered on a specific data value.

File Edit Utility Help

Bus Decode Results Add New...

us 1 (Audio)

Cursors | | Note

1 02551205 |03 e Measurel | Search
2 2.85512us 01 FF Results

3 354488us  FF o1 Table || Flot
4 0.94488us D 03 Search 1
5 163448805 FB 05

6 22.74488ps  F9 07

7 201448805 F7 09

8 35.54488us  F5 08

9 4194488us  F3 oo

10 4834488ps  F1 oF

1 54.74488us  EF 1

12 61.14488ys  ED 13

13 67.54488us  EB 15

73.94488us

p

-
000000000 00000

Audio '
{03h )(FDh )(01h ) FFh ) FFh ) 01h ) FDh ) 03h ) FBh ) 05h ) F9h ) 07h ) F7h ) 09h X F5h ) 0Bh ) F3h Y 0Dh ¥ X \(EFh ) ... \(13h ) EBh )(15h (E9h ) 17h

—— Horizontal Trigger Acquisition
foatlfoANUNARONORRY 10 siciv 100 s @D Audi Auto, Analyze
Math Ref | Bus SR: 125 MS/s 8 ns/pt High Res: 16 bits
RL: 12.5 kpts. 15% Single: 1/1

Decoded IS bus, with data values displayed in hex and Results Table format, and the Wave Inspector automatic search marking all occurrences of the data values equal to 0X hex.
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USB 2.0 Characteristics (Version 2.0)
Bus setup options

Characteristic

Description

Data Packet

Handshake Packet: ACK, NAK, STALL, NYET
(HS only)

Special Packet: PRE (FS only), ERR, SPLIT,
PING, Reserved

Error: PID check, CRC5 or CRC186, Bit stuffing
(LS and FS only)

Bus Search options

Characteristic

Description

Characteristic Description
USB 2.0 Source(s) Analog channels
Digital channels (single-ended)
Active Math channels
Active Reference channels
Thresholds Per-channel thresholds
Speed High Speed (480 Mbls)
Full Speed (12 Mb/s)
Low Speed (1.5 Mb/s)
Recommended Single-ended
Probing, LS and FS
Recommended Differential
Probing, HS
Formats Available Mixed Hex
Hex
Binary
Mixed ASCII
Display modes
Characteristic Description
Bus Bus only

Search On

Sync

Reset

Suspend

Resume

End of Packet

Token (address) Packet
Data Packet

Handshake Packet: ACK, NAK, STALL, NYET
(HS only)

Special Packet: PRE (FS only), ERR, SPLIT,
PING, Reserved

Error: PID check, CRC5 or CRC16, Bit stuffing
(LS and FS only)

Bus and Waveforms | Simultaneous display of bus and digital

waveforms

Results Table Decoded packet data in a tabular view

Bus decode

Bus trigger options

Characteristic

Description

Characteristic Description

Trigger On Sync

Reset

Suspend

Resume

End of Packet

Token (address) Packet

Decode Display

Start of packet (green bar)
Sync (green packet)

PID (yellow packet)

Token (address) (yellow packet)
Data (cyan packet)

CRC (purple packet)

Error (red packet)

End of packet (red bar)
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Edit

File

Utility  Help.

Add New...

Bus Decode Results

Bus 1 (USB) Cursors = Note

15 Ur AF LO U3 L5 8Y 4L 24 15 0B /4 24 /4 45 30 EE UF 6L UL FE Measure| | Search
FF FF 83 7C 24 14 01 7F 19 8B 44 24 2C 8B 4C 24 18 8B 40 14 2B
C1 8B 4C 24 10 89 41 0C E9 69 04 00 00 8B 54 24 68 33 DB 33
C9895C24408B4240894C24448944241433C0894424
48 3B F3 C6 44 24 60 04 89 5C 24 18 OF 8E 91 03 00 00 8B 44 24
70 8B 6C 24 18 3B E8 7C 1E 8D 04 40 8D 75 01 D1 F8 3B FO 7E
02 8B C6 50 8D 4C 24 70 E8 A9 F1 FF FF 89 74 24 74 EB 40 3B F5
7F 3C 8B 3D 34 3B 09 10 6A 00 8D 4C 24 34 FF 15 54 3B 09 10
8B 4C 24 6C 50 C6 44 24 64 05 8D 0C F1 FF D7 8D 4C 24 30 C6
44 24 60 04 FF 15 DO 3A 09 10 46 3B F5 7E D1 8D 55 01 89 54 24
74 8B 44 24 6C 8B 0D B0 3C 09 10 8B 15 B4 3C 09 10 89 4C 24
20 8D 34 E8 80 3A 00 74 2B 8B 0D 6C 30 09 10 8B 3D 14 30 09
10 8D 44 24 20 68 FO 4F 0B 10 50 68 EO 4F 0B 10 FF D7 8B C8 FF
1570 30 09 10 8B C8 FF D7 EB 06 8B 3D 14 30 09 10 A1 DC 3A
09 10 8B 10 42 89 10 8B 46 04 85 CO 89 44 24 24 74 0B 8B 48 04
41 89 48 04 8B 44 24 24 88 0D B4 3C 09 10 80 39 00 74 1B 85
C0 74 17 8B 0D 6C 30 09 10 68 FO 4F 0B 10 6A 01 FF 15 4C 30 09
10 8B C8 FF D7 8D 54 24 4C 8D 4C 24 20 52 C6 44 24 64 06 FF
15 FO 3A 09 10 8B FO 8B 46 04 C6 44 24 60 07 85 CO

Results
Table || POt

3 12.37105ps  NYET -
16.17729us  PING 4 - 00 -

Waveform View
-

20.00 ns/div

(_PID:DATAO ) Data:02h Data:8Bh ) Data:16h ) Data:83h ) Data:COh ) Data:04h ) Data:85h

— T Horizontal Trigger ‘Acquisition

Add| Add | Add -

New| New New | DVM AFG | el s £ L, G

Mathl| Ref || Bus SR:3.125GSls 320psipt | Data Packet High Res: 12 bits
RL: 125 kpts ¥ 50% single: 0/1

File Edit
Add New...

Waveform View
Cursors| | Note

Measure  Search

Results
Table || Plot

-4

20.00 ns/div

PID:NYET )

— T Horizontal Trigger ‘Acquisition

Add | Add || Add »

New New New | DVM AFG | [aseld 015 (1) uss Auto, Analyze

Math|| Ref || Bus SR:3.125GS/s 320 psipt [ Data Packet High Res: 12 bits
RL: 125kpts % 20% Single: 1/1

Triggering on a specific data pattern on the USB 2.0 bus and automatically searching on Sync.
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Ethernet characteristics’ Characteristic Description
Bus setup options ldle
Characteristic Description End of Packet
Ethernet Source(s)  |Analog channels Frame Check Sequence (CRC) Error
Active Math channels
Active Reference channels Bus search options
Thresholds Per-channel thresholds Characteristic Description
Speed 10BASE-T Search On Start Frame Delimiter
100BASE-TX MAC Addresses
Q-Tag Control Information
§foct§>inmgmended Differential MAC Length/Type
IPv4 Header
Formats Available Mixed Hex TCP Header
Hex MAC Data
Binary TCP-IPv4 Client Data
Mixed ASCII ldle
End of Packet
Display modes Frame Check Sequence (CRC) Error
Characteristic Description
Bus Bus only Bus decode
Bus and Waveforms Simultaneous display of bus and digital Characteristic Description
waveforms
. : Decode Display Start of Packet (green bar)
Results Table Decoded packet data in a tabular view
Preamble (purple packet)
SFD (purple packet)
Bus trigger options Address (yellow packet)
Characteristic Description EtherType (yellow packet)
Trigger On Start Frame Delimiter IP packet (purple packet)
MAC Addresses Data (cyan packet)
Q-Tag Control Information IPv4 packet (pink packet)
MAC Length/Type TCP packet (white packet)
IPv4 Header Frame Check Sequence (yellow packet)
TCP Header Error (red packet)
MAC Data End of packet (red bar)
TCP-IPv4 Client Data
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file  Edit  Utility  Help
Bus Decode Results

Bus 1 (Ethernet)

Add New...

Cursors

134.62.71.175 134.62.71.1

1 -6.26296ps  00:22:BD:B8:39:C5 08:00:11:1D:2B:47 1Pv4

08 00 1C 7D 55 E0 00 00 00 00 90 93 04 05 06 07 08 09 OA0B -~
0CODOEOF101112131415161718191A1B1C1D 1E 1F
2021222324 2526272829 2A 2B 2C 2D 2E 2F 30 31 32 33

34 3536 37

Results
Table

Waveform View

O L

Preamble |

T T s A

20ps 30s 40'ps 50

Ethernet
Preamble

Add || Add | Add
New |New New
Math | Ref | Bus

Ch1 Bus 1
1 Vidiv Ethernet

Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets on the 10BASE-T Ethernet bus

File  Edit  Utility  Help
Bus Decode Results

Bus 1 (Ethernet)

134.62.74.162 134.62.74.1

08:00:11:FF:01:CA

1 -635.1746ns

00:22:90:ED:45:C5

2 9.604915us  00:22:90:ED:45:C5 08:00:11:FF:01:CA 0088

3 19.84485us  00:22:90:ED:45:C5 08:00:11:FF:01:CA 0054

RUCLLUCLR, L UL JLLLL TR LI T L L L S L
ARk e

IPTL:84

Horizontal

10 ps/div 100 ps
SR:3.125 GS/s 320 ps/pt
RL: 3125 kpts ¥ 10%

Acquisition
Auto, Analyze
High Res: 12 bits
Single: 1/1

Trigger

Ethernet

DVIJ A5S Start of Frame

Note

Measure | Search

Plot

X | Add New...

| cursors

08 00 17 A2 06 A3 00 00 6B 0B 6E AF 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00

Results
Table

Note

Measure  Search

Plot

thernet

Search:

Events: 6

Rl e s

Ethernet

SFD (MACDestAddr:00:22:90:ED:45:C5) MAC Src Addr:08:00:11:FF:01:CA X ET:IPv4 IPTL:84

Add || Add | Add
New New New
Math | Ref | Bus

Triggering and automatically searching on the 100BASE-TX Ethernet bus.

4 30.08472ps  00:22:90:ED:45:C5 08:00:11:FF:01:CA IPva 0054 134.62.74.162 134.62.74.1 08 00 17 A2 06 A3 00 00 6B OB 6E AF 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 66
5 40.32477ps  00:22:90:ED:45:C5 08:00:11:FF:01:CA 1Pv4 0054 134.62.74.162 134.62.74.1 - 0
50.56483us  00:22:90:ED:45:C5 08:00:11:FF:01:CA 1Pv4 0054 134.62.74.162 134.62.74.1 2048 E

IPI:0000h 998%h 134.62.74.162

0000h / 64

Acquisition
Auto, Analyze
High Res: 12 bits
Single: 0/1

Horizontal

10 ps/div 100 ps
SR:3.125 GS/s 320 ps/pt
RL: 3125 kpts ¥ 10%

Trigger
(BT) Ethernet

RDATliatS Start of Frame

s
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SPMI characteristics' (Version 2.0)

Bus setup options

Characteristic

Description

Extended Register Read

Extended Register Write

Extended Register Read Long
Extended Register Write Long
Device Descriptor Block Master Read
Device Descriptor Block Slave Read
Register 0 Write

Transfer Bus Ownership

Characteristic Description
SPMI Sources (Clock |Analog channels
and Data) Digital channels
Active Math channels
Active Reference channels
Thresholds Per-channel thresholds
Recommended Single-ended
Probing
Formats Available Mixed Hex
Hex
Binary
Display modes
Characteristic Description
Bus Bus only

Bus and Waveforms | Simultaneous display of bus and digital
waveforms

Results Table Decoded packet data in a tabular view

Bus trigger options

Characteristic Description

Trigger On Sequence Start Condition (SSC)
Reset

Sleep

Shutdown

Wakeup

Authenticate

Master Read

Master Write

Register Read

Register Write

Parity Error
Bus search options
Characteristic Description
Search On Sequence Start Condition (SSC)

Reset

Sleep

Shutdown

Wakeup

Authenticate

Master Read

Master Write

Register Read

Register Write

Extended Register Read

Extended Register Write

Extended Register Read Long
Extended Register Write Long
Device Descriptor Block Master Read
Device Descriptor Block Slave Read
Register 0 Write

Transfer Bus Ownership

Parity Error
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Bus decode

Characteristic Description

Decode Display Arbitration Start (yellow bar)
Connect Bit (purple packet)
Master ID (purple packet)

Alert Bit (yellow packet)

Slave Request Bit (yellow packet)
Master Priority Level (gray packet)
SSC (green bar)

Command Frame, including Byte Count 2
(yellow packet)

Address (yellow packet)
Data (cyan packet)
Parity (purple packet)
Ack/Nack (purple packet)
Parity error (red packet)
End of packet (red bar)

File Edit

Utility
Bus Decode Results > Add New...

Help

Bus 1 (SPMI) Cursors | | Note
00 D6 Measure | Search
EC04

6 2.2555ms  Master Read Address 2 EB - Bl - Rﬁjgl‘: Plot

7 2.7755ms  Master Write Address 0 01 B6

8 3.2635ms  Register Read 3 01 D8

9 3.6555ms  Register Write A OF - 38

10 4.0555ms  Extended Register Read © OF 3(4) 97 28 91 69

11 4.7355ms  Extended Register Write 3 B5 1(2) 87 BC

12 5.2555ms  Extended Register Read Long F 4744 6(7) 49 CE B7 5712 CE 1C

13 6.2395ms  Extended Register Write Long 9 D5 8D 1(2) 718BA

14 6.8315ms  Device Descriptor Block Read Master Address 3 - - 03 C3 CF FD 01 AD CE 13 B6 13

15 7.8875ms  Device Descriptor Block Read Slave Address 8 26 5B 8F EC 23 34 F9 E1 8C CE

16 8.9035ms  Register 0 Write 8 25

17 9.2875ms  Transfer Bus Ownership - - - 50

18 Q AOSSm<  Rocat

Waveform View
4

i

2 ) ERW:2 SA:3h Register:B5h Data:87h Data:BCh

—NI——T—1=— o] T PeiEte
Add| Add | Add i
New|[New| New| | DVM AFG i;‘;’:';m/ o ] :\;;KR
Math | Ref | Bus Bl 8 0= D =
RL: 1.25 Mpts % 0% 0 Acas

Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets on the SPMI bus.

2 The actual decimal Byte Count is displayed in Mixed Hex format, but the raw value is shown in Binary and Hex formats.
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SEARCH 1
Add New...

Cursors| | Note

File  Edit  Utility  Help
. a il Measure | Search

Waveform View
IS AT j
ar T Results
Table | | Plot
e S ams - 6 s - 8 s L Jwoms ms  1ams ;
Transfer Bus
L s

50.00 us/div
TR TR TR T | TR TR
-l Il ‘m ‘ || i \w‘ I |

) ““ [ | ““ ' ‘ \“\‘ i
LI L 1 O L L L A O L A A L 4 /I .

Copy Trigger Copy Search
Settings to Search Settings to Trigger

Transfer Bus Ownership PETER)

— =\ = ‘Horizontal Trigger ‘Acquisition

Add || Add || Add i

New (New New | [DVM AFG ;’T‘;’:‘;’Ms/ f: = ?”‘“ll f;:‘:‘ﬂe

Math | Ref | Bus - 02 = = ample: s
RL: 1.25 Mpts % 0% 0Acgs

Automatically searching the SPMI bus for the Transfer Bus Ownership command
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SpaceWire characteristics

Bus setup options

Bus decode

Characteristic

Description

Characteristic

Description

Maximum Clock/Data
Rate

2 Mbits/sec to 200 Mbits/sec

SpaceWire Sources | Analog Channels
(Strobe and Data) Digital Channels
Active Math Channels
Active Reference Channels
Thresholds Per-Channel Thresholds
Recommended Differential
Probing
Address/Data Formats | Hex
Available .
Binary
Display modes
Characteristic Description
Bus Bus Only

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Decode Display

Null

Control Character
Control Code
FCT

Time-Code

Parity
Data-Control Flag
Data

End Of Packet
Error End Of Packet
Escape Sequence
Escape Error
Start FCT

Start NULL

Results Table

Decoded packet data in a tabular view

Bus search options

Characteristic

Description

Search On

Synchronization
Control Code
Control Character
Data

Errors
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File  Edit  Applications  Utility  Help SEARCH 1

Waveform View

b

0 s
Control Code v

100 ps 400 s 600 s

2.00 us/div

commm
Binary Hex ‘
XX XXXX XX R

SpaceWire

Data:5Eh Time-Code:3Ch

\ Copy Trigger
JAREE | Settings toSearch oy

Copy Search
ettings to Trigger

Horizontal
100psidiv 1ms

SR: 1.25GS/s 800 ps/pt
RL:1.25 Mpts 1 5.9%

Ref 1

500 mVi/div
104.5361
spacewire.

Bus 1

SpaceWire

Trigger

M -~ ov

Acquisition
00 mv/div Auto,
04.5361

pacewire 2.575 kAcgs

— B N
Add New...

Bus: Spaceliire
Search: Bus
Events: |

Analyze
Sample: 12 bits

18 Jun 2019
3:26:41 AM

Searching on a specific data pattern on the SpaceWire bus and automatically searching on Sync.

File  Edit  Applications  Utility  Help

Bus 1 (SpaceWie)

7 FCTFCTFCTFCT

FCTFCTFCTFCT

177.9241ps

FCTFCTFCTFCT
FCTFCT

8 21328035 — 89 C4CD 17 D8 D9 32

9 25810695 EOP

10 260.001s  FCTFCTFCT

il 26757735 5A7286

12 287.1495)5s  EOP

13 289.0436ps  FCTFCT

14 294.0945)5 9771

EOP

307.353us

30924715 FCT FCT FCT FCT

100 ps

2.00 us/div

400 us 600 s

Horizontal
100 psfdiv
SR: 1.25 GS/s

Ref 1

500 mVi/div
104.5361
spacewire.

Bus 1

SpaceWire

Trigger Acquisition
Auto,

Sample: 12 bits
1.847 kAcgs

1ms
800 ps/pt

00 mv/div
04.5361

RL: 1.25 Mpts ¥ 5.9%

spacewire.

Tektronix

18 Jun 2019
3:25:53 AM

The Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets on the SpaceWire bus.
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Automotive Ethernet (100BASE-T1) characteristics
(Version BRR V3.2)

Bus setup options

Characteristic

Description

Ethernet Source(s)

Analog Channels
Active Math Channels

Active Reference Channels

Characteristic Description
End of Packet
Frame Check Sequence (CRC) Error
Bus decode
Characteristic Description
Maximum Clock/Data |100 Mbits/sec

Rate

Thresholds Per-channel Thresholds
Speed 100 Mbits/sec
Recommended Differential
Probing
Formats Available Mixed Hex
Hex
Binary
Mixed ASCII
Display modes
Characteristic Description
Bus Bus Only

Decode Display

Start of Packet (green bar)
Preamble (purple packet)
SFD (purple packet)
Address (yellow packet)
EtherType (yellow packet)
IP packet (purple packet)
Data (cyan packet)

IPv4 packet (pink packet)
TCP packet (white packet)

Frame Check Sequence (yellow packet)

Error (red packet)
End of packet (red bar)

Results Table

Decoded packet data in a tabular view

Bus search options

Characteristic

Description

Search On

Start of Frame

Start of Frame Delimiter
MAC Addresses

Q-Tag Control Information
MAC Length/Type

IPv4 Header

TCP Header

MAC Data

TCP-IPv4 Client Data
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File Edit Applications Utility Help Tekrronix
Bus Decode Add New...

Bus 1 (Auto Ethernet)

Cursors | | Note
1 30.6038)s  DO:67:ES:50:6F6E FO:IFAF38FEA2 - - 00010800 06 04 00 01 FO 1F AF 38 FE A2 CO 9E 0101 DO 67 E5 50 6F 6E - = Measure| | Search

€0 9E 01 02 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

| waveform View

000 A 8T T T I 0 O 1 A

10'ps 205 70us

200.00 ns/div

10 U L L0 IIIﬁﬂlﬂWWII\WIII. 0L AN O O i1

i
Ay

| Auto Ethernet

Preamble:555555555555h

Trigger Acquisition
=l - A 100 ps Auto, Analyze
625 MS/s < 2 e o s 160 ps/pt Sample: 8 bits 18 Jun 2019
EAST_NO RL625kpts % 0.1% 1.042 kAcgs 3:35:34 AM

The Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets on the Automotive Ethernet (100BASE-T1) bus.

File Edit Applications Utility Help SEARCH 1 @ — B X

Waveform View Add New.
hd

Cursors

Measure| | Search

%045 earch |
- Bus: Auto Ethernet
Search: Bus
Events: 1

Start of Frame Delimiter
MAC Address L
1 Q-Tag Contral Information 1
‘ [ vAcLengtnyoe
y

1P Header

TCP Header
Client Data

‘ End of Packet

g FCS (CRQ) Error

Auto Ethernet

IE)} Preamble:555555555555h

P Q
Horizontal Trigger Acquisition
10 psfdiv 100 s M ~ ov Auto, Analyze

625 MS/s 2 6 ! ARIRN Sk: 625 GS/s 160 psipt Sample: 8 bits 18 Jun 2019
EAST_NO. | RL: 625 kpts  # 0.1% 1.372 kAcqs 3:35:53 AM

Searching on a specific data pattern on the Automotive Ethernet (100BASE-T1) bus and automatically searching on Start of Frame.
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8b10b Characteristics (Line encoding) Bus decode
Bus setup options Characteristic Description
Characteristic Description Maximum Clock/Data |1 Thits/sec
Rate
8b10b Sources Analog Channels
(Strobe and Data) Digital Channels Decode Display Control Symbol (yellow packet)
Active Math Channels Data Symbol (cyan packet)
Active Reference Channels Error Handling Invalid Symbols
Thresholds Per-Channel Thresholds Running Disparity (6 bit and 4 bit)
Recommended Differential
Probing
Formats Available Hex
Binary
Symbolic

Display modes

Characteristic Description

Bus Bus Only

Bus and Waveforms | Simultaneous display of bus and digital
waveforms

Results Table Decoded packet data in a tabular view

Bus search options

Characteristic Description

Search On Symbols [Format:8bit,10bit&symbol]
Errors
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File Edit Utility Help WARNING: This oscilloscope has not been calibrated. SEARCH 1 ®

Bus Decode Results Add New...

Bus 1 (8b10b) Cursors|  Note
28 111.4412ns 0101010101 DI0.2 = = L | Measure  search
29 122.9276ns 0101010101 DI0.2 Y —
30 134.4162ns 0101010101 D10.2 - - Bhe T ABI0R) Table

31 145.9012ns 0101010101 D10.2 - - I ! |

32 157.4013ns 0101010101 D10.2 - - e f ] ¥ Bus: 8105

33 168.8876ns 0011111010 - K28.5- = | ::::“‘: g“’

34 180.3807ns 0100101101 D2.4+ - . '

35 191.861ns 0001101101 DB.4+

36 203.4415ns 1011000100 DI13.0+ - E

37 214.9765ns 1100101100 DI19.3-

38 226.4654ns 1001011011 DY.0- - -

39 237.9154ns 1011001010 D135 - w

40 249.326ns 0011010101 D122 - -

a1 260.8957ns 1000110011 DI7.3+ - -

Waveform View

gt AL b e R it
AU 0 O

Copy Search
Settings to Trigger

D10.2 D10.2 D10.2 ¥ D10.2 D10.2 D10.2 D10.2 K28.5- ) D2.4+ D8.4+ ) D13.0+ X D19.3- D9.0- 1 D13.5 D12.2 [ D173+

— | [——— Horizontal Trigger Acquisition A o
8b10b 4 Add ;:f“_ ”3{"‘ RPN 200 no/div Auto, Analyze
ath | Ref || Bus | | | || SR: 25 GS/s Sample: 8 bits
500 MHz % RL: 50 kpts Single: 1/1

Searching on a specific data symbol in symbol format on a 8b10b bus

File Edit Utility Help WARNING: This oscilloscope has not been calibrated

Bus Decode Results Add New...

Bus 1 (8b10b) Cursors | | Note
Al

28 111.4412ns 0101010101 D10.2 - - Measure | Search

29 122.9276ns 0101010101 D10.2 Resilts | proc

30 134.4162ns 0101010101 D10.2 - = Table

31 145.9012ns 0101010101 D10.2

32 157.4013ns 0101010101 D10.2

33 168.8876ns 0011111010 -- K28.5-

34 180.3807ns 0100101101 D2.4+

35 191.861ns 0001101101 D8.4+

36 203.4415ns 1011000100 D13.0+

37 214.9765ns 1100101100 D19.3-

38 226.4654ns 1001011011 D9.0-

39 237.9154ns 1011001010 DI13.5

40 249.326ns 0011010101 D122

41 260.8957ns 1000110011

Waveform View
ikt b i b i bt Attt A A A b 10 0 R AT R H m
A0t 0 Ot I T
W A 0 L A L R A e il
X

D10.2 ¥ D10.2 x D10.2 D10.2 X D10.2 D10.2 ( D10.2 ( K28.5- ) D2.4+ D8.4+ ) D13.0+ ¥ D19.3- x D9.0- ¥ D13.5 X D12.2

e | e oGl Trigger Acquisition
Add Add  Add .
New New New DUM AFG  [eemiehid
Math | Ref | Bus SR:25GS/s 40 ps/pt
RL: 50 kpts U 10%

The Protocol Decode results table provides time-stamped, tabular view of all captured packets on a 8b10b bus
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NRZ Characteristics (Line encoding) Bus search options

Bus setup options

Characteristic Description
Characteristi Descripti
aracteristie escription Search On Data Bytes [Maximum 5]
NRZ Source(s) Analog Channels
Digital Channels
Bus decode
Active Math Channels
Characteristic Description

Active Reference Channels

Maximum Clock/Data |1Gbits/sec

Thresholds Per-channel Thresholds Rate
Recommended Differential Decode Display Data (cyan packet)
Probing
Bit Order MSB First
LSB First
Polarity Normal
Invert
Formats Available Hex
Binary

Display modes

Characteristic Description

Bus Bus Only

Bus and Waveforms | Simultaneous display of bus and digital
waveforms.

Results Table Decoded packet data in a tabular view
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v wr ¥

EESEEEBESS R

Chh - 5%h 90h | 9Ch | ADh - 55h ' D:54h C Blh - DSh - ATh DiABR

gl
» ur

L L R L . I B R N

55h — 90h ' 9Ch | ADh - 535h D:5ah Bih - D5h -~ Ath | D:ABh 1Ah - Dx54h - DSh < SCh  C9h ABh

The Protocol Decode results table provides time-stamped, tabular view of all captured packets on the NRZ bus
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PSI5 characteristics (Version 2.1)
PSI5 Sensor to ECU configuration

@
s B ode] )
=

5 OO
]

PSI5 ECU to Sensor configuration

Bus setup options

Characteris | Description
tic
PSI5 Analog channels
Sources Digital channels
Active Math channels
Active Reference channels
Thresholds | P€r-channel thresholds
Recommend | Sensor to ECU Current probe with
ed Probing minimum current rating
of less than 50mA -
TCP2020, TCP202A
ECU to Sensor Differential Voltage probe -
TDP1000, TDP1500, and
TAP1500
Direction ECU to Sensor
Sensor to ECU
Direction - | pjode Slow (83.3 kbps)
Sensor to
ECU Standard (125 kbps)
Fast (189 kbps)
Data A 10 - 24 bits
DataB 0 - 12 bits
Frame Control 0 - 4 bits
Status 0 - 3 bits
Direction - | gyne Bit Period 1 us to 300 us
ECU to
Sensor | gync Mode Pulse Width
Tooth Gap
Data Format Nibble
Byte
Decode Hex
Format .
Binary
Mixed Hex
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Display modes Characteristic |Description

Characteristic Description Direction - ECU | gensor Address (Yellow Field)
to Sensor

Bus Bus only Packets Function Code (Yellow Field)

Bus and Waveforms | Simultaneous displays bus and digital Register Address (Yellow Field)

waveforms Data (Cyan Field)

CRC (Purple Field

Results Table Decoded packet data in a tabular view (Purple Field)
Error Type Parity
CRC

Bus search options

R Code (S to ECU
Characteristic |Description esponse Code (Sensor to )

Mark On Direction - Start [Start of packet]
Sensor to ECU
Status
Data [Region B and Region A]
Block ID
Sensor Status [5 different status]

Errors [Parity CRC and any]

Direction - ECU | Start [Start of packet]
to Sensor Status

Data [4 or 8 bits]
Function Code
Sensor Address
Register Address
CRC Error

Note: Bus Search option is depend on the direction in Bus
Configuration.

Bus decode

Characteristic |Description

Decode Display | Direction - | yessage Field (Yellow Field)

Sensor to ECU
Packets Status (Yellow Field)
Frame Control (Yellow Field)
Data B (Cyan Field)
Data A (Cyan Field)
Parity or CRC (Purple Field)

Table continued...
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Ref 1 I
200 mVidiv
25Msis

PSI5 Search configuration

File Edit Utility Help

1 -2.08386ms
2 -1.731858ms
3 -1.380262ms
4 -1.028262ms
5 -676.6607s
6 -324.6602us
7 27.33999ps

8 378.9359us

9 730.9351us

10 1.082936ms
1 1.43454ms
1.78654ms

PSI5 Results table

3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

SEARCH 1
® Add New.

Callout

m Acton Event @'
Search

—Bu! 1 (PsIS) v

BlockiD
Sensor Status

Error

Horizontal Trigger Acquisition

200 psidiv Zms (O] -~ ov Auto, Analyze
SR: 625 MS/s 1.6 ns/pt Sample: 12 bits

RL: 1.25 Mpts ¥ 50% 741 Acgs

Add New.

CRC: CRC, calculated 7h
CRC: CRC, calculated Th
CRC: CRC, calculated 7h
CRC: CRC, calculated Th
CRC: CRC, calculated Th
CRC: CRC, calculated Th
CRC: CRC, calculated Th
CRC: CRC, calculated Th
CRC: CRC, calculated Th
CRC: CRC, calculated 7h
CRC: CRC, calculated 7h
CRC: CRC, calculated Th

DataB:172 DataA:247
DataB:172 DataA:247
DataB:172 DataA:247
DataB:172 DataA:247
DataB:172 DataA:247
DataB:172 DataA:247
DataB:172 DataA:247
DataB:172 DataA:247
DataB:172 DataA:247
DataB:172 DataA:247
DataB:172 DataA:247
DataB:172 DataA:247

- T N - Y

Horizontal Acquisition
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MDIO Characteristics Bus search options
Bus setup options Characteristic Description
Characteristic Description Search On Start Packet
MDIO Sources (Clock, Data) Analog channels OpCode
Digital channels Physical Address
Active Math channels Register Address
Active Reference channels Data
Thresholds Pre-channel thresholds Error: Any, OpCode Error, Device
Recommended Probing Single-ended Type Error
Formats Available Hex
Binary SEARCH 1
Mixed Hex

T

Device Type

Address

Bus configuration

Search configuration
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Display modes

Characteristic Description

Bus Bus only

Bus and Waveforms Simultaneous display of bus and
digital waveforms

Result Table Decoded packet data in tabular
view

Bus decode

Characteristic Description

Maximum Clock/Data Rate Maximum frequency of up to 2.5
MHz

Decode Display Start Packet (Green)

Clause (Green)

OpCode (Yellow)
Physical Address (Yellow)
Register Address (Yellow)
Device Type (Yellow)
Data/Address (Cyan)
Error: Any, OpCode Error,
Device Type Error (Red)
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1. 75 Tnsnn; &5
NISENTRA.  Clssoa; &3

ES0RNTigm  Clewne: 43

AR Cesne: 43 r | Device Typs Ussapcted Cwdce Tpe for Clans 45

OCA 1 Physicalfddroscidh OT: Aadduwiad 1FOR

V5 priicioy (| 1 i | OIS
W by
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SVID characteristics (Version 1.9) Bus search options

Bus setup options Characteristic Description

Characteristic Description Search On Start

SVID Sources (Clock, Data, Alert) |Analog channels Slave Address
Digital channels Command

Active Math channels Payload: Master, Slave, Either

Active Reference channels Errors: Any, Missing Ack, Parity

Thresholds Pre-channel thresholds End
Recommended Probing Single-ended
Formats Available Hex SEARCH 1

Binary

Mixed Hex

ErT

Errors

Search configuration
Display modes
Bus configuration
Characteristic Description
Bus Bus only
Bus and Waveforms Simultaneous display of bus and digital
waveforms
Result Table Decoded packet data in tabular view

www.tek.com 48



3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

Bus decode

Characteristic Description

Maximum Clock/Data Rate Maximum frequency of 26.25 MHz
Decode Display Start (Green)

Slave Address (Yellow)
Command (Yellow)
Master Payload (Cyan)
Master Parity (Purple)
End (Purple)
Turnaround (Purple)
Ack (Purple)

Slave Payload (Cyan)
Slave Parity (Purple)

e ]
i S Drunvgets ks U8 aved Diwavgeds juciet
Gt v irirts ma kel IR Dyt el
Ve

[EITEIL™

S 10 Ciosrmamand - 00 h Master Paybosd Tiih g Fh Mawe Paghoad: 158
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SVID (Trigger) characteristics

Characteristic |Description
SVID Sources

+  Select the SVID bus on which to trigger.

+ Trigger On select the type of information on
which to trigger.

Trigger On . Start

+ Slave Address
+  Command

+ Payload

+ Errors

File Edit Utility

Waveform View

TRIGGER

SetVID Fast v

a8 I A D PGP VGRS G ot

S

E;‘E...ﬁ[illl IIIIIIIIIIII.IIIIIIIIIIII (IERHRH AT

MODE & HOLDOFF

Horizontal Trigger cquisition

A
15,472 psidie— 154.72 ps M |

alyze
516 (| 7|8 |]|Nev g SR 125 M/ 8 nsipt sarmple: 12 bits 17 Feb 2022
500 MHz % | 500 MHz % | 500 MHz % | 500 MHz % 2 s RL: 19.34 kpts ¥ 50% 879 Acs 1:05:06 AM

Triggering on a specific SetVID Fast command on the SVID bus
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e-USB2 (Version 2.0)
Bus setup options

Characteristic Description

Source(s) Analog channels

Digital channels(single-ended)
Active Math channels

Active Reference channels

Thresholds Pre-channel thresholds

Speeds Speed High Speed (480 Mbls)
Full Speed (12 Mbs)
Low Speed (1.5 Mb/s)

Recommended Probing, HS, LS, |Single-ended [Active Single

and FS Ended TAP1500]
Formats Available Mixed Hex
Hex
Binary
Mixed ASCII Bus configuration
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Characteristic

Description

Search On

Characteristic Description
Search On Sync

Reset

Suspend
Resume/Wake
Connect

Control Message

Port Reset

Port Configuration
Device Chirp

Host Chirp

End of Packet

Token (address) Packet
Data Packet

Handshake Packet: ACK, NAK,
STALL, NYET (HS only)

Special Packet: PRE (FS only),
ERR, SPLIT, PING

Reserved

Error: PID check, CRC5 or
CRC16, Bit stuffing (LS and FS

only)

Token Packet
Control Message
s
e

Port Configuration

Search configuration
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Bus decode Characteristic Description

Characteristic Description Host Chirp (Green Bar)

Decode Display Start of packet (green bar) End Of reset(Red Bar)
Sync (green packet)

PID (yellow packet) Results & other features

Token (address) (yellow packet)

Characteristic Description
Data (cyan packet)
Table view View more than 10000* points
CRC (purple packet)
* Depends on the Model
Error (red packet)
End of packet (red bar) Save Save Result table as CSV
Sessions Save sessions of your protocol
Control Message (Yellow packet) setup

Zeros (Blue packet) Load multiple Buses

Simultaneous Buses

1 *
Ack (Purple packet simultaneously
(Purple p ) * Depends on the Model
Port Reset (Red Bar) . — —
o Upcoming Future addition Timing Measurements for
Port Configuration(Green Bar) Protocols
Connect (Green Bar) Search Table Displays the Search hits along
Resume/Wake(Green Bar) mth Delta time difference between
its
Device Chirp(Green Bar)
Bus Decode Results
Bus 1 (eUSB-HOST-ER- T A (V-2 Cursors | | Callout
REPEATER) PERPIPHERA...
A Measure | Search
1 -99.08332us  DATAO - - - - - - - - 180166 58 E6 17 A20A6D 7F 8A F e
& 20 PIZ0ous IDATA) - - = = = - - - 180166 58 E6 17 A20A6D 7F8A F Table || Plot
3 -08.27081us  DATAO " i = - = = = = 1801 66 58 E6 17 A20A 6D 7F 8A F
Y (LB0Ra0NsRDATAD - = = = - - - - 180166 58 E6 17 A20A6D 7F8A F More-
5 -97.45831ys  DATAO - - - - - - - - 1801 66 58 E6 17 A20A6D 7F 8A F
6 -97.05206pus DATAO - - - - - - - - 18016658 E6 17 A20A6D 7F 8A F
7 -96.6458us DATAO - - - - - - - - 180166 58 E6 17 A20A6D 7F 8A F
8 -96.23956pus DATAO - - - - - - - - 180166 58 E6 17 A20A6D 7F 8A F
9 -95.8333us DATAO - - - - - - - - 180166 58 E6 17 A20A6D 7F8A F
10 -95.42707us  DATAO - - - - - - - - 1801 66 58 E6 17 A20A6D 7F 8A F
11 -94.84372pus - - -
12 -85.92705ps - -
13 171.2468us  DATAO 18 01 66 58 E6 17 A2 0A 6D 7F 8A

PID:DATAO
DEICHEL

DRAMNUSSPERIPHERAL

Resume/Wake

HERAL-R

[<X] ) Ch3 Ch4 v i | i Horizontal Trigger Acquisition P
200 mV/div |[ 200 mVidiv 200 mV/div || 200 mV/div Add)iAce 24psdiv 2.24ms Manual, Analyze

1MQ 1MQ 1MQ 1MQ ot ffg;‘ i SR:3.125 GS/s 320 ps/pt Sample: 12 bits
500 MHz % J{ 500 MHz B 500 MHz ®J{ 500 MHz ® RL: 7 Mpts B 10% OAcss 2:28:08 AM

Results table with decoded waveform
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Manchester Characteristics (Line encoding)

Bus setup options

Bus search options

Characteristic

Description

Characteristic

Description

Manchester Sources

Analog channels
Digital channels(single-ended)
Active Math channels

Active Reference channels

Bus Setup: Threshold ©)
ldle Bits Transition For
0 Tolerance ] [ oa [
[
rert < [ reos]
on
CR
N
Recommended Differential/Single ended
Probing
Formats Available Hex
Binary

Packet View

@

Set
1 DR

Search On

Characteristic Description
Search On Sync

Reset

Suspend
Resume/Wake
Connect

Control Message

Port Reset

Port Configuration
Device Chirp

Host Chirp

End of Packet

Token (address) Packet
Data Packet

Handshake Packet: ACK, NAK,
STALL, NYET (HS only)

Special Packet: PRE (FS only),
ERR, SPLIT, PING

Reserved

Error: PID check, CRC5 or
CRC186, Bit stuffing (LS and FS

only)

Display modes

Characteristic

Description

Bus

Bus Only

Bus and Waveforms

Simultaneous display of bus and
digital waveforms

Results Table

Decoded packet data in a tabular
view with columns containing:

Sync Pattern
Packet Header
Packet Data
Packet Trailer

Error

www.tek.com 54




3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

Character | Description
istic

Bus decode
Characteristic Description
Maximum Clock/Data Rate 1Gbps

Decode Display

Control Field (yellow packet)
Payload Field (cyan packet)

Error Handling

Parity

Manchester

Search  |patq
On
(Packet | Errors
View
OFF)

Search On

When Packet View is ON
Sync Bits

Header

Data

Trailer

Errors

When Packet View is OFF
Data

Errors

Results & other features

Characteristic

Description

Table view

* Depends on the Model

View more than 10000* points

Save

Save Result table as CSV

Results Table

Sessions

Simultaneous Buses

* Depends on the Model

Load multiple Buses
simultaneously*

Bus search options

Upcoming Future addition

Timing Measurements for
Protocols

Search Table

Character | Description
istic

Displays the Search hits along
with Delta time difference between
hits

Search
On
(Packet ~|Header
View ON) |pata

Sync Bits

Trailer

Errors

Table continued...
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DPHY(DSI2.0/CSI2.0) Characteristics (Version 2.0) Display modes

Bus setup options Characteristic Description
Characteristic Description Bus Bus Only
DPHY Sources Analog channels Bus and Waveforms Simultaneous display of bus and
Math channels digital waveforms
] Result Table Decoded packet data in a tabular
Active Reference channels view with columns containing:
Salient Features Decode capability in for CSI/DSI protocols. Mode
Decode capability for Escape mode. Data Type
Decode capability for High speed burst mode. Virtual Identifier
Decode capability for 8b9b line encoding in ECC
LPDT and HS mode. Data
Search capability for SoT/EoT CRC
Search capability for long and short packets End
Search capability for Escape mode Error
Search capability for Errors like ECC, CRC,
and Any
Bus Setup Bus decode
Characteristic Description
Maximum Clock/Data Rate 2.5 Gbps
Decode Display Control Field (yellow)
ECC/CRC (Green)
Pixel Fields
(Red,Green,Blue, Yellow)
Data Symbol (cyan)
Raw Fields (Cyan)
Error Handling ECC
§ec§mmended Clock - Single Ended/Differential CRC
robing
Data - Single Ended SOT Sync

Single ended probe: No. of probes: 3 (D+ and
D- by default)

Differential probe: No. of probes: Not
supported

8b9b encoding mode | Select line encoding in LPDT and HS mode.

Formats Available Hex

Binary
Mixed Hex
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Bus search options SEARCH 1
Characteristic Description
Search On (CSI/DSI) SoT - It searches SoT of each

transmission in HS mode

EoT - It searches EoT of each

transmission in HS mode.
Data - Data search (HS/LP)

Scrambling — Search for
scrambling mode command

Compression — Search for

Compression mode command. _
Compression

**Packets — Searches for Short _m

and long packets W

Escape — Search for Escape entry
mode

STOP - Search for Escape mode
exit

Errors — Search for CRC and ECC
errors.

**Can Select fl'0m the ||St Of Bus search Opﬁons
standard packet names

Result & other features

Characteristic Description

Table view View more than 10000* points

* Depends on the Model

Save Save Result table as CSV

Sessions Save sessions of your protocol
setup

Simultaneous Buses Load multiple Buses
simultaneously*

* Depends on the Model

Upcoming Future addition Timing Measurements for
Protocols

Search Table Displays the Search hits along
with Delta time difference between
hits
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SDLC Characteristics (Version GA27-3093-3)

Bus setup options

Display modes

Characteristic Description
SDLC Source(s) Analog channels
Digital channels
Active Math channels
Active Reference channels
Thresholds Pre-channel thresholds

Recommended Probing

Differential

Characteristic Description

Bus Bus Only

Result Table Decoded packet data in a tabular
view

Bus decode

Characteristic Description

Maximum Clock/Data Rate 1 Gbits/sec

Modulo

8 [8-bit Control Word]
128 [16-bit Control Word]

Encoding

Discrete Transmission [NRZ]
Invert On Zero [Inverted NRZi]

Formats Available

Hex
Binary
Mixed Hex

Decode Display

Start (green vertical line)
Address (yellow field)
Frame Type (yellow field)
Code (yellow field)

Ns(yellow field) [Sequence
number sent]

Nr(yellow field) [Sequence number
received]

Poll/Final (yellow field)
Data(cyan field)
FCS(purple field)
Abort (red vertical line)

Error handling

FCS [ Frame Check Sequence
Errors]
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Characteristic

Description

Search On

Start [Searches for Start event]
Data [Searches for Payload Data]
Abort [Searches for Abort]
Address

Broadcast [Broadcast Packets]

No Station [Packets not pertaining
to secondary]

Station [Valid Station Address]
Unnumbered

Commands [Searches for Primary
Commands]

Responses [Searches for
Secondary Responses]

Both Information [Searches for
information frames]
Supervisory [Searches for
different receiver status]
Receive Frame Ready
Receive Frame Not Ready

Reject frame

Errors

FCS [Searches for Frame Check
Sequence errorrs]

Out of Numeric Order [Searches
for this frame]

Stop

E
.

Unnumbered

Bus search options
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File Applications

Edit Utility Help Tell.tro
Bus Decode Results Add New.

Bus 1 (SDLC)
1 -544.4807ns 10010101 " 100101 1 110 001 00000001 10011010 1110110111000001
2 -4159103ns 10111001 01 10 1 011 - - - 0001000111001111
3 -335.5583ns 10101100 01 00 0 m - - - 0000011000000000
4 -255.1444ns 11110100 01 01 1 10 - - - 0000111101010110 -
5 -172.7843ns 11110011 0 - 0 001 10 00001100 10010110 10001010 10010111 11001101 00101001 01110010 - 1000101100001000
00000001 10100111 11010101 00011011 11010110 11111010 11001101
10111101 01010011 01100101 00000101 10010011 11011000 11111010 Search 1
10111000 01000010 G100101001111110 11110100 01010001 Bus: SDLC
6 349631ns 10010101 " 100101 1 110 001 00000001 10011010 1110110111000001 - Search: Bus
Events: 10
7 478.2027ns 10111001 01 10 1 on - - - 0001000111001111
8 558.5591ns. 10101100 01 00 o m - - - 0000011000000000 - Bus: SDLC
9 638.9666Ns 11110100 01 01 1 110 - - - 0000111101010110 - Search: Bus
721.327ns - - - - - - - - - - Event

a [@ra ﬁ\r‘\m} [ AT {TEARTN YAl .
H - =
.

igiivin e de v T

11 0 e Acquisition
200 miv/div Al X ¢ 64015 Auto, Analyze
6.25 GS/s 4 3 > o 4 N ‘ 160 ps/pt Sample: 8 bits 08 Oct 2020
SDLCDem. 94.8% 0ACgs 4:32:34 AM

Preview

The Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets on the SDLC bus.

File Edit Applications Utility Help SEARCH 2 ® — B X
Bus Decode Results Add New...

Bus 1 (SDLC)
cted Control (b)  |FCS (b)
1 -544.4807ns 10010101 11 100101 1 110 001 00000001 ﬂ 11010 o0 o000y, /<t Event of
2 -415.9103ns 10111001 01 10 1 o11 - -
3 -335.5583ns 10101100 01 00 0 11 - - Search Type SEFRD11000000000
4 -255.1444ns 11110100 01 01 1 110 - - Bus - Bus 1 (SDLC) -
5 172784305 11110011 0 - 0 001 110 00001100 10010110 10001010 10010111 11001101 00101001 011§ = =
00000001 10100111 11010101 00011011 11016110 11111010 110UMark On
10111101 01010011 01100101 00000101 10010011 11011000 1148, Search 1
10111000 01000010 61001010 01111110 11110100 01010001 LG v Bus: SDLC
6 34963105 10010101 " 100101 1 110 001 00000001 0 i = Search: Bus
[ Broadeast ‘ No Station ‘ Station T Events: 10
7 478202705 10111001 01 10 1 o11 - - Address |1
8 558.5591ns 10101100 01 00 0 1 - - e 0000011000000000 Bus: SDLC
9 638.9666ns 11110100 - Binary Hex {0 Search: Bus
XRXX XXKK XX Events: 9

‘Waveform View
v
T T Add (10 440 w l . g T |

NN AT O j R G wivE ’ w«xj

py Trigger
s to Search

40 ns

o Horizontal Preview
200 mvidv | SpLC . . / 64 ns/div 80ns . Analyze
625 GS/s 2 3 516 | 7 w [N I VIV SR:6.25GS/s 160 ps/pt Sample: 8 bits 0 Oct 2020
sDLCDem athj| Re RL: 4 kpls 948 0 Acds 4:33:39 AM

Searching on a station address on the SDLC bus.
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CPHY Characteristics (Version 2.0) Display modes

Bus setup options Characteristic Description
Characteristic Description Bus Bus Only
CPHY Sources Analog channels Result Table Decoded packet data in a tabular view with
Digital channels columns containing:
Math channels Mode Data Type
Active reference channels Virtual Identifier
, PHCCRC
Salient Features Decode capability in for CSI/DSI protocols. Data CRC
Decode capability for Escape mode. ata
Decode capability for High speed burst mode. Symbols
Decode capability for Word/Symbol Mode. End
Decode capability in single ended and Error
differential mode
Search capability for SoT/EoT Bus decode
Search capability for long and short packets — —
Search capability for Escape mode Characteristic Description
Search capability for CRC Errors g:;g mum Clock/Data | 10 Gbps
Search capability on Pixel value and Pixel Decode Display Control Field (yellow) ECCICRC (Green)
number in CSI/DSI packet search
P Pixel Fields (Red, Green, Blue, Yellow)
Sub Type CSl Data Symbol (cyan) Raw Fields (Cyan)
DSI Word and Symbol Decode (cyan)
Word (16 Bit data word decode) Error Handling PHCRC
Symbol (Symbol level decode of cphy data) CRC
Sianal T SOT Sync
ignal ype Single Ended: No. of probes: 3
Sub type
Differential: No. of probes: 5 P CSI(CSI packet decode)
Minimum BW of probe: As minimum bitrate of DS (D3I packet decode in HS/LP)
HS is set to 4 Mbps, almost all probe should Word (16 bit word decode)
work. But considering the general CPHY HS
speed is about 1 GHz and speed can vary Symbol Decode
depending on customer, the probe need to
based on what speed the end customer want
to test.
Formats Available Hex
Binary
Mixed Hex
Bit Rate Specifies the data rate in High Speed Mode

www.tek.com 61



3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

Bus search options

Characteristic Description

Characteristic Description

Search On (CSI/DSI) |SoT - Searches SoT of each transmission in

**Packets — Searches for Short and long

HS mode packets

EoT - Searches EoT of each transmission in
HS mode.

Data - Data search (HS/LP) Errors — Search for CRC and PHCRC errors.

Escape - Search for Escape entry mode

Scrambling — Search for scrambling mode

**Can select from the list of standard packet
command

names

Compression — Search for Compression mode

command. Word / Symbols Search for Words/Symbols respectively

Decode

File Edit

Applications  Utility ~ Help  Debug Tektronix

Bus Decode Results Waveform View

200 mv/div

1MQ
500 MHz B EOU MHZ B

Bus 8133 (CPHY)
67 -16.84811ps LP-00
68 -16.77223ps 00 LPDT Command 001000 00000001 00001111 00001111 | ||‘ ”HN
69 9.001917ps - LP-11LP-01LP-00 |~ !
70 -8.554043ps 1010 - 101101101101 Pixel A:10101000 Pixel B
7 -368.6095ns - LP-11LP-01LP-00
72 79.45154ns 0101 - 100100 100100 - BIU£0:10100010 Greeno:
Green1:01100001 Red1

73 8333222ps - LP-11LP-01LP-00 |~ - - ‘
74 8781274y 1010 - 100000 100000 - BIU€:1110 Green0:0001 : ,,,,,,,, H ‘\ H i HUNMJU u\l‘ ‘ ‘ W A‘JH WW H‘JMMM ,,,,,,,,,,,,
75 9.136093ps LP-11 -~ -~ - T
7% 92824065 LP-10 - - - d
77 935612805 LP-00 :
78 9432395 -~ LP-01
79 9504461 - LP-00
80 9580133us 00 LPDT Command 001000 00000001 00001111 00001111
81 17.35043ps E 0100~ == || I I TV R U S
82 17798505 1010 - 101101101101 = Fixel A:10101000 Pixel B
83 2598382p5 LP-11LP-01LP-00  —
84 2643177ps 0101 - 100100 100100 BIUE0:10100010 Greeno:
85 346859%ys - LP-11LP-01LP-00 | —
86 35.1336%ps 1010 - 100000 100000 Blue0:1110 Green0:0001
87 3548838y - [ N (C 4~~~ 1~~~ i e vy o === ===
88 35634675 - LP-10
89 35.70869)s LP-00
%0 357848308 - LP-01
91 358566605 - LP-00
%2 35932545 00 LPDT Command 001000 00000001 00001111 00001111
93 43702845 LP-11LP-01LP-00 | —
94 44150845 1010 - 101101101101 — Pixel A:10101000 Pixel B
EH 5233642p5 - LP-11LP-01LP-00 |~

52.78422ys 0101 - 100100 100100 BIUE0:10100010 Greeno:

Math 2 Math 3 sl stopped
200 mvidiv § P Adg ! _ psidie 30768 pis . Analyze

S B ® SR: 1.5625 GS/5 640 ps/t sample: 12 bits
RL: 480,75 kpts ® 50% Single: 1/1

2 00 m\//d iv

1MQ
500 MHz B

The protocol decode results table provides a time-stamped, tabular view of all captured pixel packets on the CPHY bus
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File  Edit  Applications  Utility  Help  Debug
B8133.H Il} || ll J
B8133-LP I 1 1

14.00 ns/div
>
-

B8133-HS 0006 B

B8133-LP

Ch 1 h2 cha Math 3
200 mvidie | 200 myadiv [ 200 mvidiv CPHY

1MQ 1MQ 1MQ

500 MHz B | 500 MHz B | 500 MHz B

CPHY search results display

AFG

Tektronix
Add New...

Cursors | | Callout

‘ ‘ Measure
|

H Results
Table
i

Horizontal
30.768 ps/liv  307.68 s
SR: 1.5625 G55 640 ps/pt
RL: 480.75 kpts ¥ 50%

Bus: CPHY
Search: Bus
Events: 11

Acquisition Stopped
Manual,  Analyze
Sample: 12 bits
Single: 1/1
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ONEWIRE Characteristics

Bus setup options

Characteristic Description
1-WIRE Sources

Analog channels
Digital Channels
Active Math channels

Active Reference channels

Salient Features Decode capability in for 1-WIRE protocol.

Decode capability for Standard mode.
Decode capability for Overdrive mode.
Search capability for Reset, Presence events
Search capability for Command, Data

Search capability for different ROM packets
such as Read/Match/Skip/Search ROM and
Alarm based on the Standard or Overdrive
mode chosen.

Search capability for CRC Error Bus setup

Formats Available

Hex Display modes
Binary Characteristic Description
Mixed Hex Bus Bus Only
Mode Specifies the mode of operation — Standard Result Table Decoded packet data in a tabular
(15.4 kbits/s) or Overdrive (125 kbits/s). view with columns containing:
ded . . g . .
Recommen Single Ended passive probe Initialization
Probing
Differential passive probe ROM Command
ROM Code
CRC
Command
Data
Error
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Bus decode
Characteristic Description
Decode Display ROM Command/ROM Code/

Command (yellow) CRC (purple)

Reset/Presence event (Green)

End event (Red)
Error Handling CRC
Bus search options
Characteristic Description

Search On 1-WIRE

Reset — Searches for the Reset event. Reset
is the default trigger on condition.

Presence — Searches for the Presence event.

Command - Searches for Command.
Data — Searches for the Data.

Read ROM - Searches for the Family code
and Serial number of Read ROM.

Match ROM - Searches for the Family code
and Serial number of Match ROM.

Overdrive Match ROM — Searches for the
Family code and Serial number of Match
ROM.

Skip ROM - Searches for Skip ROM packet.

Overdrive Skip ROM - Searches for the
Overdrive Skip ROM packet.

Search ROM - Searches for the ROM code.

Alarm Search — Searches for the Alarm
packet.

CRC Error specifies the search condition as
CRC Error.

SEARCH 1

Bus 2 (1-Wire)

Reset

Presence

Command

Data

.Read ROM
Match ROM
Skip ROM
Search ROM

Alarm Search

SEARCH 3

O T

Reset

] Hex
Presence XX

Command

Data

Overdrive Match
ROM

Overdrive Skip ROM

Search on 1-WIRE
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File

Edit  Appliations  Utility  Help

Bus Decode Results Add New.
Bus 1 (1-Wire)

Debug

Callout

1 -1.291216ms  Reset-1.291216ms - - - — — —
2 -775.2975Us  Presence:-775.2975s  Search ROM ROM Code:3400000054A73310 - - = =
3 15.0041ms  Reset:15.0041ms - - - - — —
4 15.52066ms  Presence:15.52065ms  Match ROM Family Code:10 Serial Number:00000054A739  2C 44 - -
5 1.0228785 Reset:1.022878s - - - - - —
6 1.023387s Presence:1.023387s  Match ROM Family Code:10 Serial Number:00000054A739  2C BE 2D 00 E8 80 FF FF 18 54 8E =
7 1.060963s Reset:1.060963s - - - - - — Bus: 1-Wire
8 1.061473s Presence:1.061473s  Search ROM ROM Code:CEOD00045CFFED2S - - és;ﬁ? ESUS
9 1.108843s Reset:1.108843s - - - - -

10 1.109358s Presence:1.109358s  Match ROM Family Code:28 Serial Number:0000045CFFBD 73 44 - -
11 2116665 Reset:2.116665 - - - - - -
12 2117175 Presence:2.11717s Match ROM Family Code:28 Serial Number:0000045CFFBD 73 BE 7801 4B 46 7F FF 08 10 51 =

24268125 Reset:2.426812s - - - — — —

2.4273285 Presence:2.427328s  Search ROM ROM Code:3400000054A73310

b
ROM Code:3400000054A73910h

40ms E 0ls 1

400.00 us/div

Match ROM

Horizontal r Acquisition

Add || Add || Add 10 ms/div 100 ms Auto, Analyze
New SR 12.5MS/s 80 ns/pt Sample: 12 bits 10 Feb 2021
RL1.25 Mpts ¥ 50% 0Acqs 12:53:58 AM|

Preview

N
Math

1-wire_10.

The protocol decode results table provides a time-stamped, tabular view of all captured pixel packets on the 1-WIRE bus.

File  Edit  Applications Help  Debug

vtility SEARCH 1
Bus Decode Results Add New.

Bus 1 (1-Wire) Callout
1 -1.291216ms  Reset-1.291216ms - -~ - -~
2 775297545 Presence:-775.2975)5  Search ROM ROM Code:3400000054A73910 = = =
3 150041ms  Reset:15.0041ms - - - - -
4 15.52066ms__ Presence:15.52066ms _ Match ROM Family Code:10 Serial Number:00000054A739 _ 2C 4 -
5 10228785 Reset:1.022878s - - - - - Mark On
6 10233875 Presence:10233875  Match ROM Family Code:10 Serial NUmber:00000054A733  2C BE 2D 00 E8 80 FF FF 18 54 8E
7 1.0609635  Reset'1.060963s - - - - - Bl A
8 10614735 Presence:1.061473s  Search ROM ROM Code:CEO0D004SCFFED28 = = = T éss,ﬁ? WB 5
9 11083435 Reset:1.108843s - - - - - xl)?;;gxxxx
10 11093585  Presence:1.1093585  Match ROM Family Code:28 Serial Number:0000045CFFBD 73 P -
1" 2116665 Reset:2.116665 - - - - -
12 2117175 Presence2.117175  Match ROM Family Code:28 Serial Number:0000045CFFBD 73 BE 780148 45 7FFF 08 10 51
24268125 Reset2.4268125 - B - - -
24273285 Presence2.4273285s  Search ROM ROM Code:3400000054A73910

b
ROM Code:3400000054A73910h

“40ms

400.00 us/div

Trigger Copy
to Search Setting

Serial Number:00000054A739n

18.4 ms

Horizontal r Acquisition
2 Vidiv 1Wire | ) d 10 ms/div Auto, Andlyze
1 MS/s 5 / 3 Hu\ v SR: 12.5 MIS/s Sample: 12 bits 10 Feb 2021
T-wire_10, i RL: 1.25 Mpts % 50¢ 0Acqs 12:55:28 AM,

Searching on a MATCH ROM packet with Family Code and Serial Number on the 1-WIRE bus.

Preview
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CXPI characteristics (Version: JASO D 015-3: 2014/

J3076_201510)

Bus setup options

Characteristic

Description

CXPI sources (signal
source)

* Analog channels- 1

*+ Active Reference channels- 1
+ Digital channels

+ Math channels

Recommended Itis a low speed protocol with voltage between
Probes 1.8V-3.3V

*+  Active Probes P7240

«  TPP1500

+ Low Voltage Single Ended Probes
Product differentiator | Display IBS bits on decoded bus for Inter byte

spacing clarity.

Characteristic Description
+  Sleep
Result table + Wakeup
+  Counter
+ DLC
+ EXTDLC
+ Data
+  Frame Parity
+ Ptype parity
+ CRC
« Errors
Bus decode
Characteristic Description

Salient features

CXPI source has recessive threshold level
for signal decode. i.e. TH(rec) is 70% peak-to-
peak of the signal.

Transmitting node transmits data to the
communication bus, it transmits to encoding
circuit after converting the data to UART
format.

Maximum Clock/Data
Rate

20 kbs

Formats available

Hex
Binary
Mixed Hex

Decode Display

+ |FS (start event-vertical), Start bit and stop
bit (Green)

+  Frame ID (Yellow)
+ IBS: (Dark blue)

+ Data, Counter, wakeup, sleep, DLC, and
EXTDLC (cyan)

+ Parity and CRC (Purple)

Bit rate

Specifies the data rate up to 20 kbs for CXPI
bus decode.

Display modes

Error Handling

+ CRC
+  Parity
+ IBS

*  Frame error

Table continued...

Characteristic Description
Bus Bus only
Result table Decoded packet data in a tabular

view with columns containing:

« Start

+ Frame type
* FrameID

« PTYPEID

www.tek.com 67




3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

Bus search options Characteristic Description

Characteristic Description « FramelD

Search On . Start + PTYPE

+ Frame + DLC

+ ExtDLC

+  Network management: Wakeup and sleep
+  Counter

+ Data

+  Errors; Parity, CRC, IBS, Frame.

File Edit Utility

Bus Decode Results x Add New..

Help Debug WARNING: This oscilloscope has not been calibrated. — B X

Cursors | | Callout
1 13.08841ms  Normal Poling 00 04 1 1 0 6 - 64 07 C6 9D 51 63 0 1 BY Measure | Search
[2 57.75939ms _ Long - 52 0 1 0 F 26 09 F9 15 63 82 FF E2 16 DF A2 61 F7 47 09 ... 0 3691

3 199.012ims  Long Polng 00 38 0 1 1 F 3D 7E 17 6F AL B7 68 45 AE CD A9 67 4F 57 BB... 0 1 D408

1 410.5061ms  Normal Poling 00 15 3 1 1 c CC ED D2 E6 7B 39 E7 85 B6 7B 5C 43 0 1 AE

5 472.7374ms  Normal Poling 00 64 3 1 1 7 C7 7F 8D 05 BC 0C 9F 0 1 07

6 520.3351ms  Long - ac 0 1 1 F 03 8E4A 01 0 6812

7 559.1527ms  Normal Poling 00 31 0 0 1 6 E8 4E CA 6E 88 61 0 1 BB ggzrﬁf’;us

8 603.8237ms  Long = 09 0 1 0 F a 43 F4 E4 24 4E 6E C595 37 AF 78 E4 OF 19 .. 1 2069 = Events: 20

9 824.0978ms  Normal - SF 2 1 1 6 5CF9 68 1CFD 73 1 - 2 )

10 865.8421ms  Long Poling 00 o1 0 0 0 F 8 63 F5 C1 93 CC 4C 29 92 B7 5D 87 86 19 8F... 0 1 8ASD. - ol

1 11183ts  Normal Poling 00 04 2 0 0 c 1D D6 D8 SC F2 OE OF 39 25 39 B8 32 0 1 a 252:{? fus

12 1.180541s  Normal Poling 00 7A 2 0 1 c 22 41 7A 4F 3 2C 01 29 BF 33 6C AL 0 1 DD

13 12427735 Normal Poling 00 SE 1 0 1 9 54 2C 84 B1 62 6C 61 96 DE 0 1 98

14 12962245 Long Polng 00 13 0 0 0 F 29 26 63 CC 2E 99 A8 F5 0C AS 77 4B D4 42 49... 0 1 9C6F

15 1.449184s  Normal - 8 2 1 1 c 323A 44 CA36 CAES 21 47 9A 3233 0 69

16 1.508488s  Normal Poling 00 53 2 1 0 4 CBOD 13 EF 1 1 D7

l::m |n||:\||mklllllll\ll\llllIII\IllllllﬂﬂIlllll!“ﬂhll\lll|I||\|I\||I|I||\||\||I MHHIIHWHHM |::\::\le||&“" TIIIHII\II ulﬂ||||||M:| wmmmm ||\::|||||||\I\|||| |||'m|m|\|n|||

Data:82h

e n
125 mvidiv N X i Ade m ey 100 ms Auto, Analyze

103.8706 2 || 3| 4 516 7|8 v ACUR sk 12.5 Ms/s B0 nsipt Sample: 8 bits 20 Apr 2021
CXPLdem 3|\ s RL: 1.25 Mpts % 0% 0ACqs 12:33:00PM

The Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets with frame type along with supported errors on the CXPI bus.
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File Edit Utility Help Debug WARNING: This e has been calibrated. @

Bus Decode Results Add New..

Bus 1 (CXPT) Cursors || Callout
[

1 13.08841ms_ Normal Poling 00 04 1 1 0 6 ~ 64 07 C6 9D 51 63
2 57.75039ms  Long = 52 [ 1 0 F 2% 09 F9 15 63 82 FF E2 16 DF A2 61 _ Bus 1 (CXPI) v
3 199.012ims  Long Polng 00 8 0 1 1 F 3D 7E 17 6F AL B7 68 45 AE CD A9 67 4
4 410.5061ms  Normal Poling 00 15 3 1 1 c - CC ED D2 E6 7B 39 E7 85 B6 7B 5C 4 A Hex
5 472.7374ms  Normal Poling 00 64 3 1 1 7 C7 7F 8D 05 BC 0C 9F 0110 6
6 520.335ims  Long - ac [ 1 1 F 03 SE4A 0L chi
7 550.1527ms  Normal Poling 00 3t 0 0 1 6 - E8 4E CA 6E 88 61 = B 50

e
8 603.8237ms  Long - 09 [ 1 0 F a1 43 F4 E4 24 4E 6E C5 95 37 AF 78 E4 s 21
9 824.0978ms  Normal - SF 2 1 1 6 ~ 5CF9 68 1CFD 73
10 865.8421ms  Long Poling 00 ot 0 0 0 F 48 63 F5 C1 93 CC 4C 29 92 B7 5D 87 8| Bus: CXPI

PTYPE Search: Bus v
1 111831 Normal Poling 00 04 2 0 0 c ~ IDD6D8SCF20E0E392539B830 L Events: 3
12 1.180541s  Normal Poling 00 7A 2 0 1 c - 22 41 7A 4F 3A 2C 01 29 BF 33 6C AL || B
13 12427735 Normal Poling 00 SE 1 0 1 9 54 2C 84 BL 62 6C 61 96 DE BaBIC
14 1.296224s  Long Polng 00 13 [ 0 0 F 29 26 63 CC 2E 99 A8 F5 0C AS 77 4B D oo
etwor

15 14491845 Normal - 8 2 1 1 c 323A44 CA36 CAE8 2147 9A 32 3
16 1.508488s  Normal Poling 00 53 2 1 0 4 - B 0D 13 EF

S ——

520.00 usdiv

Copy Trigger Copy Search
Settings to Search Settings to r

Ref 1 tion m

125 mvidie | OXPI _ Add || Add || Adc 10 ms/div 100 ms Auto, Analyze
) 3 5 6 7 8 N Ne £ ) SR 12.5 M55 B0 nsépt Sample: 8 bits 20 Apr 2021
¥ Math| | Ref RL: 1.25 Mpts % 0% 0 Acgs 12:36:53 P

Searching on a DLC field in packets with value 6(110) on the CXPI bus.
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Enhanced serial peripheral interface (eSPI)
characteristics (Version 1.0)

Bus setup options

Characteristic

Description

eSPI Sources

+ Analog channels

+ Digital Channels

+  Active Math channels

+ Active Reference channels

Salient features

+  Decode capability for eSPI protocol.

+  Decode capability for Single 1/0 mode with
Alert as optional.

+  Decode capability for Dual I/0 mode with
Alert as optional.

+  Search capability for Start and End events
+  Search capability for Status and Wait state

+  Search capability for different channels:
Channel Independent, Peripheral, OOB,
Virtual Wire, and Flash Access based on
command or response phase.

Further, search capability for Command phase
based on different channel related command
opcodes and Response phase based on with/
without header.

Both phases support sub field search based
on corresponding cycle type.

Search capability for Errors based on the
phase: CRC/Cycle type/Command opcode/
Defer/Fatal/Non-Fatal/No Response.

Formats Available Hex
Binary
Mixed Hex
I/O Mode Specifies the mode of operation:
+ Single mode (CMD and RSP on different
lanes)
+  Dual Mode (CMD and RSP on same lane)
Alert Optional Alert channel- off by default
Polarity Specifies the polarity of the input sources

Channels required for
decode

4+1

(Clock, Chip Select, Command Input,
Response Input + Alert)

Characteristic Description
Recommended Itis a low speed protocol with voltage between
Probes 1.8V-3.3V
1. Active Probes P7240
2. TPP1500
3. Low Voltage Single Ended Probes
Differentiators + Protocol Search options (additional search
options available under protocol decode):
+ Startand End Events
+  Wait States
+ Data
+  Errors - Invalid command type, Invalid
cycle type, Fatal/Non-Fatal Errors.
+ Decode formats in MIXED HEX.
Bus setup
Characteristic Description
Single Mode (Default)
Dual Mode

Table continued...
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Characteristic

Description

Characteristic Description
Bus Bus only
Result Table Decoded packet data in a tabular view with
columns containing:
«  Command OpCode
«  Cycle Type
+ Header
+ Address
+ Data
+ Response
+ Status
+ CRC
«  Error
+ PEC
Bus decode
Characteristic Description
Decode Display Start (Green)

Command OpCode, Response, Virtual Wire
Count/Group/Index, Cycle Type, Tag, Length,
Message Code, SMBus Slave address/
Source address/Destination address/Source
slave address/OpCode, Byte Count, MCTP,
Destination Point, Source Point, SOM, EOM,
PEC, Latency Scale, Message Tag, TO,
PktSeq, Wait (Yellow)

Data, Double Word, Virtual Wire Data (Cyan)
CRC (Purple)

Stop, Response error, Unframed (Red)

Error Handling

CRC, Defer, Fatal, Non-Fatal, No Response,
Command OpCode, Cycle type

Bus search options

Characteristic

Description

Search On eSPI

Start: Enables to search the start event of the
packet decode.

Channel Independent: Enables search
on Channel Independent command and
responses packets.

Search On eSPI

Peripheral Channel: Enables search on
different types of Peripheral channel command
and responses packets.

OOB Channel: Enables search on different
Out-Of-Band (OOB) channel command and
Responses packets.

Virtual Wire Channel: Enables search on
different Virtual Wire channel command and
responses packets.

Flash Access Channel: Enables search on
different Flash access channel command and
responses packets.

Wait: Enables to search on the wait state that
appears after the TAR window.

End: Enables to search on the End events
when the packet decode ends.

Phase: Select the type of phase between
command and response for which to search.

Command: Enables search on the command
opcode of different channels specified under
the mark on.

Response: Enables to search on the
response field.

Response With Header: Enables to search
on the RSP opcode that consists of a
Response Code and a Response Modifier.

Response Without Header: Enables to
search on the RSP opcode that consists of
a Response Code and a Response Modifier.

Command Opcode: Enables search on the
command opcode of different channels.

Cycle Type: Enables search under command
and response with header based on different
cycle types for different channels.

Address: Enables search on the address
field for different channels based on different
commands and response with header
classified based on cycle types.

Tag: Enables search on the tag field

for different channels based on different
commands and response with header
classified based on cycle types.

Table continued...

Table continued...
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Characteristic Description Characteristic Description

Search On eSPI Length: Enables search on the length field Mark On and Channel @
for different channels based on different Independent
commands and response with header [ ] | Actanvent
classified based on cycle types. e
SMBus Slave Address: Enables search
on SMBus Slave address under the OOB
channel.
Virtual Wire Count: Enables search on Virtual
Wire Count for command and response with
header under the virtual wire channel. Gy s =
Virtual Wire Index: Enables search on Virtual o
Wire index for command and response with
header under the virtual wire channel. — @
Virtual Wire Data: Enables search on Virtual " o—
Wire Data for command and response with .
header under the virtual wire channel. N
Data Bytes: Sets the number of data bytes for S
which to search. EEET=CEE
Data: Sets the data value for which to search. KN i
Searches based on command and response.
Status: Enables search on the status field of
the response packets.
Error Type: Sets the error type for which
to search based on command or response
phase.

Mark On and Channel 0

Independent

B

Start

Channel Independent
Peripheral Channel
OOB Channel

Virtual Wire Channel
Flash Access Channel
Data

Status

Errors

Wait

Table continued...

OOB Channel v

PUT_OOB v

Binary
XXX

Binary

Bus 1 (eSPI) v

Hex

Hex

Table continued...
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Characteristic Description Characteristic Description
Mark On and Channel
SEARCH 2
Independent
]
CR— R
XXXX X
inary Hex
Mark On and Channel ——
Independent

Table continued...

Virtual Wire Channel

Flash Access Channel v

Bus 1 (eSPI) v

Successful Completion
Without Data
Successful Completion
Wi

Flash Access and Peripheral Channels
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has not been calibrated. — B X
Add New...

WARNING: This oscilloscape

File

Edit  Utiity  Help  Debug

Bus Decode Results
Bus 6650 (eSPI) G Callout

34 94.17032ps  — Message Tag:6 Length:00E MessageCode:FB Message Speciic LSB_MSB:44A680EE  — = P

35 91.88539ys  GET_PC - - - -

36 01.51520ps  — Message With Data Tag:1 Length:00A MessageCode:0A Message Specific LSB_MSB:2DIE773A  — 68 15 E5 8B 4E 0A 74 78 D1 54

37 -88.13188ps  GET_PC - - - -

38 87761825 — Memory Write 64 Tag:0 Length:018 66827775129E81AD 42 CB 48 6D EE 76 FC 63 F9 E3 D449 ...

39 -82.6694us  GET_PC —~ - - - -

40 -82.20028ps — Memory Write 64 Tag:A Length:018 B6CSOE1B2AEE6D17 21 2B 1C C4 08 35 B7 D1 D6 A5 A2 E6 ... Pi Il Bus: eSPI
41 76.71867ys  PUT_NP Memory Read 32 Tag:1 Length:00D 64F7B7D4 - - és;;ﬁ? ;“ g
2 75.49406ps  — Successful Completion With Data  Tag:6 Length:00D - 82 EE E9 96 C7 F2 CF EB 58 BS D5 25 E2 PI

13 72.72088ps  PUT_NP Memory Read 64 Tag:D Length:007 D32CFO0634899EEL - -

44 71.00818ps  — Successful Completion With Data  Tag:4 Length:007 - 5D 5D A9 52 ES A3 5C Pl

45 68.23504ps  GET_NP - - - - -

6 67.86505s  — Memory Read 32 Tag:C Length:009 5CAD3DD6 = P

-65.94633us  GET_NP

VYV V7 V7YV VYV WwWYwwwy

CRC:07h
{ WaitState:0Fh ) WaitState:0Fh ) Wait State:0Fh) WaitState:OF

3205 Manual,  Analyze
SR: 1.5625 GS/s 640 ps/pt Sample: 8 bits 20 A\pr 2021
RL: 500 kpts 50% 0 Acgs 11:15:15 AM

The Protocol Decode Results Table provides a time-stamped, tabular view of all captured pixel packets on the eSPI bus. (Single I/O Mode)
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1 527.0141ps  PUT_MEMWR32_SHORT 1BYTE — 6F9370A7 - - -
2 523.3821ps - - - - Phase:48 M... 336C 04 -
3 5204141ps  GET_PC - - - - - - 07 -
4 518.7821ps — Memory Wri.. Tag:3 Lengt... B6F55739  C6 ED 1F E2... Phase:48 M... 2345 1A -
5 489.0141ps  PUT_VWIRE - VWCE - VWISE VW... — - o] -
6 462.9821ps - - = - Phase:88 M... 3124 37 -
7 -460.0141ps  GET_STATUS — - -~ — - . B - Bus: eSPI
Search: Bus
8 458.3821ps — = = = = Phase:08 M... 3185 o] = Events: 1,302k
9 455.4141ps  PUT_MEMRD32_SHORT - - BFOBCAS9  — - - R -
10 452.1821ps - - - 3833 Phase:48 M... 33AC D3 -
1 448.4141ps  GET_FLASH_NP - - - - - - *F -
446.7821ps — Flash Wrte  Tag:0 Lengt... ACEAFBS3 D7 7A 72 A.. Phase:C8 M... 1305 E -
-410 A141ns  PHIT MFMWR3? SHORT 1RYTF — — AFQ379A7 7N

——mnn onan —AMenon rimAnnoanein

[ 1 I 1 I
s

Address:BFOBCA59h YA )(D:3Bh ( D:33h  Status:33ACh) D3h

Horizontal A(qum(mn

4 psfdiv 40 Iy

SR 6.25GSA 160 psipt 20 Apr 2021
RL: 250kpts % 50% 11:47:21 AM

The Protocol Decode Results Table provides a time-stamped, tabular view of all captured pixel packets on the eSPI bus. (Dual I/O Mode)
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Bus Decode Results

Bus 6650 (eSPT)

o S g FiEssale Wil Uata i e e e

7 68.13188us | GET_PC - - -

3 87.76180ps Memory Wrke 64 Tag:0 Length:018 6682

3 82.6604us  GET_PC - - - '

10 82.29928ps — Memory Wre 64 Tag:A Length:018 B6CSOE

4 76.71867us  PUT_NP Memory Read 32 Tag:1 Length:00D G4FTE: _

2 75.49406ps Successful Completion With Data  Tag:6 Length:00D - ]
2 -72.72088us  PUT_NP Memory Read 64 Tag:D Length:007 D32CF( Search: Bus
% 71.00818us  — Successful Completion With Data  Tag:4 Length:007 = EveniH2
45 -68.23504us  GET_NP - - -

6 67.86505ps — Memory Read 32 Tag:C Length:000

47 -65.94633ys | GET_NP - - -

4 65.57631ps Memory Read 64 Tag:2 Length:001

%9 -62.92507us  PUT_PC Successful Completion With Data  Tag:D Length:008

612123505 — = - =

£n mana

| | T § BN I \VIvIIIII_\ NIRRT AR B T RN (e I

e T T o T T AT T T T T TV

Address:D32CFO0634899EE 1h ) ...

y Trigger Copy Search
s to Search i

ch 1 [ h4 H ntal 2 Acquis m
200 myidiv | 200 mvrdiv | 200 i [ 200 mivsdiv | eSPI ~ A 32 v 320 s Manual,  Analyze

! 1 M0 MO 6 U sr: 1.5625 GS/s 640 ps/pot Sample: 8 bits 03 May 2021
1THz 1 THz 1THz RL: 500 kpts ¥ 50% 0 Acgs 11:33:01 AM

Searching on a Peripheral Channel packet with command OpCode as PUT_NP and cycle type as Memory Read 64 on the eSP!I bus. (Single I/O Mode)
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File  Edit  Utiity  Help  Debug WARNING: This oscilloscope has not been calibrated. @
Bus Decode Results acidNEw S
Bus 1 (eSPI)
.
1 527.0141ps  PUT_MEMWR32_SHORT 1BYTE — - 6F9379A7 7D - - 37 -
2 523.3821ps = = = = Phase:48 M... 338C 04 = _
3 520.4141ps  GET_PC - - -~ - - - 07 -
4 518.7821ps — Memory Wri.. Tag:3 Lengt... B6F55739  C6 ED 1F E2... Phase:48 M... 2345 1A -
5 489.0141ps  PUT_VWIRE - VWCE - VWISE VW... — - <] - _
6 462.9821ps - - - - Phase:88 M... 3124 37 -
7 460.0141ps  GET_STATUS - - - - - - 8 -
8 458.3821ps — = = = = Phase:08 M... 3185 & = —
9 455.4141ps  PUT_MEMRD32_SHORT - - BFOBCAS9 - - R -
10 452.1821ps — = = = 3833 Phase:48 M... 33AC 03 =
1 448.4141ps  GET_FLASH_NP - - -~ - - - *F -
446.7821ps — Flash Wrte  Tag:0 Lengt... ACEAFBS3 D7 7A 72 A.. Phase:C8 M... 1305 E -

13 -41N0 A141ns  PHIT MFMWR3? SHORT 1RYTF — - AFQ379A7 7N —

‘Waveform Vi
P

e ey e e e ety
e o & D N e

Copy Trigger
Settings 1o Search

$:2345h)

Ref 1 — Horizontal g jui m
Digital espl i i 20 ps/div 200 s Allto, Analyze

125 MS/s > 7 8 New || N SR 6.25 GSA 160 psipt Sample: 8 bits 28 Apr 2021
Espi_Dual Math | Re RL: 1.25 Mpts ¥ 50% 0 Acgs 11:48:21 AM

Searching on the Start/End event on the eSPI bus (Dual I/O Mode)
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EtherCAT characteristics

Bus setup options

Display modes

Characteristic

Description

Ethernet sources

Analog channels
Digital channels
Active math channels

Active reference channels

Salient features

Decode capability for EtherCAT protocol in

both single ended and differential modes

Bus setup (Single- @
Ended)
] [ o) 3%
g o
ch1 v ov
ch2 v oV
Bus setup BUS 2
(Differential)

Set
' EtherCAT m
Single
EtherCAT v Ended

s
po
Formats available Hex
Binary
Mixed Hex
Signal Type Single ended (default)
Differential

Characteristic Description
Bus Bus only
Results table Decoded packet data in a tabular view with
columns containing:
1. MAC Destination Address
2. MAC Source Address
3. VLANTag
4,  EtherType
5.  ECAT Header Length
6.  Protocol Type
7. IP Source Address
8.  IP Destination Address
9.  Datagram Header
10. Publisher Header
11.  Network Variable Header
12. Mailbox Header
13. Data
14.  Working Counter
15.  Service Data Detail
Frame Check Sequence
Decode display Green: Start of frame

Yellow: MAC source address, MAC
destination address, EtherType

Gray: TPID, TCI, UDP Source Port,

UDP Destination Port, Length, Checksum,
Command, Index, Position, Offset, Address,
Reserved, Circulating Frame, More
EtherCAT datagrams, IRQ, Working Counter,
PublisherlD, Network Variable Count,
Channel, Priority, Type

Dark Pink: IP VersionHL, IP Service, IP

Total Length, IP Identification, IP Flags, IP
Fragment Offset, IP Time To Live , IP Protocol,
IP Header Checksum, IP Source Address, IP
Destination Address, Length, Reserved, Type,
Padding, Hash, Quality

Cyan: Data, Detail, Publisher Header
Red: End

Error handling

FCS error

www.tek.com 78



3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

Bus search options Characteristic Description
Characteristic Description EtherCAT Header Length: Sets the 11-bit
Search On ethercat header length that you want to

Start: Select to search on Start of Frame.
search.

Protocol: Select to search on Protocol Types
and then Frame type of each Protocol
respectively.

Datagram: Select to search on sub-fields of
datagram including Datagram Header, Data,
and Working Counter.

IP Header: Select to search on IP

Header based on Identification, Source, and
Destination Address Values.

UDP Header: Set the 16-bit Source Port that
you want to search.

Network Variable: Select to Search on sub-
fields of network variable including Publisher
Header, NV Header, and Data.

Mailbox: Select to search on sub-fields of
mailbox including Mailbox Header, Service
MAC Address: Select to search on Packets Data, and Error Reply Service Data.

havmg the combinafion of Source and FCS Error: Select to search on FCS Error if
Destination Address Values. any

Tag Control Information: Sets the 16-bit tag
control information that you want to search.

End of Frame: Select to search on end of
frames.

File Edit Applications Utility Help WARNING: This oscilloscope has not been calibrated.

Bus Decode Results Add New...
Bus 1 (EtherCAT) @
5 43.16488 55555555555555 D5 01:23:45:67:82:01 11:22:33:44:55:66 - 8844 01C
6 48.24488)) 55555555555555 D5 01:23:45:67:89:01 11:22:33:44:55:66 = 0800 028
7 58.444881 55555555555555 D5 01:23:45:67:89:01 11:22:33:44:55:66 TPID:B100 TCI:B100 8844 028

Bus: EtherCAT
8 66.72438 55555555555555 DS 01:23:45:67:89:01 11:22:33:44:55:66 TPID:8100 TCI:3100 0800 023 Search: Bus

Ml Events: 2

77.24488 55555555555555 DS 01:23:45:67:89:01 11.22:33:44.55:66 - 88A4 oog Bus: EtherC AT

Search: Bus
Events: 4

Search 3

Bus: EtherCAT
Search: Bus
..... g E Events: 1

Position:FFFFh Offset:FFFFh

Harizontal
125 mvidiv _ ~ ’ _ d d - 20 psddiv 200 ps
4GSk ’ 3 ‘ W i SR 6.25GS/ 160 psipt
EtherCAT ... RL: 1.25 Mpts W 8.6%

Trigger Acquisition Previ
(BD) EtherCAT T
/This bus is not a valid lf Sample: & bits 27 Aug 2021

trigger source. 4:54:06 AM

Protocol Decode Results table provides a time-stamped, tabular view of all captured packets on the EtherCAT bus

www.tek.com 79



3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

DEMO

Add New...

leasure | Search

WC-FF10h

- Preview

I 27 Aug 2021
Ethell pe=t p==( = : . _ 5:15:16 AM

The DEMO file content provides the information of the EtherCAT bus
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SMBus characteristics

Bus setup options

Characteristic

Description

Characteristic

Description

SMBus sources

Analog channels
Digital channels
Active math channels

Active reference channels

Salient features

Decode capability for SMBus protocol with
PEC Byte as optional.

Search capability for Start, Repeated Start,
Stop, and Idle events.

Search capability for addresses such as Host
Address, Device Address, and Address.

Search capability for Command Code, Data
and UDID Data.

Search capability for Errors — Any, ACK,
NACK.

PEC Byte as True

Formats available

Hex
Binary
Mixed

PEC

Optional PEC Byte — False as default

Bus setup

Display modes

Table continued...

Characteristic Description
Bus Bus only
Results table Decoded packet data in a tabular view with

columns containing:

Protocol Type
Address
Read/Write
Command Code
Byte Count
Data

R S

Acknowledgement

Table continued...
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Characteristic

Description

Characteristic

Description

Decode Display

Green: Start, Repeated Start

Yellow: Address, Host Address, Device
Address, Slave Address, Device Slave
Address, Assigned Address, Targeted Slave
Address, Read, Write, Read/Write, Command
Code, Byte Count, Bit, Idle

Cyan: Data, Device Capabilities, Version
Revision, Interface, Vendor ID, Device ID,
Subsystem Vendor ID, Subsystem Device ID,
Vendor Specific ID

Purple: PEC
Red: End

Error Handling

Any, ACK, NACK

Bus search options

Characteristic

Description

Search On

Start: Select to search on the start events.

Repeated Start: Select to search on the
repeated start events.

Address: Sets the 7-bit address pattern that
you want to search.

Host Address: Select to search on the host
address.

Device Address: Set the 7-bit device address
that you want to search.

Command Code: Sets the 8-bit command
code that you want to search.

Data: Sets the data pattern that you want to
search.

Data Bytes: Sets the number of data bytes
that you want to search (1 to 8 bytes).

Field Bytes: Sets the field bytes as 1, 2, or 4
for UDID Data.

UDID Data: Sets the UDID data that you want
to search.

Error Type: Sets the error bytes that you
want to search. You can search on ANY, ACK,
NACK, and PEC errors (PEC error search is
available only when the PEC Byte in SMBus
bus configuration is set as True).

Stop: Select to search on the stop events.

Idle: Select to search on the idle events.

Bus Decode Results
Bus 1 (SMBus)

-108 4425ms
-107.8005ms
-105.8765ms
-105.4725ms
-104.9035ms
-103.9515ms
-103.7585ms
-103.2675ms

[ I R Y T

-103.0755ms

o

-102.2325ms

BlockWrite BlockRead Process Call Command 03

BlockWirite BlockRead Process Call Response 03

Host Motify Protocol

Host Address:08

Write 32 37
Write 64 77
Read 32 Command 27
Read 32 Response 27
Read 64 Command 3D
Read 64 Response 3D

Prepare To ARP 61

Waveform View

Re

250 mv/div _
< > 1] 2
SWIBus_ch...

20 ms/div
SR: 6.25 MSAs 160 nsdpt
RL: 1.25 Mpts ¥ 100%

AD

Device Address:5... -

E4

D7

16

SE

01

200 ms

Add New...

Cursors | | Callout

04 3D FC 7F1| 2| | Search
13 C813D6
A4 EB

FF9E A4 f

Plot

2FFFCSE

Bus: SMBus
Search: Bus
W Events: 225

oFoEgEr

390708°

Preview

Sample: 12 bits
0 Acs

27 Aug 2021
5:13:06 AM

The Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets on the SMBus bus. (PEC Byte set to False)
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Add New...

Preview

27 Aug 2021
5:14:04 AM

The DEMO file content provides the information of the SMBus bus
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Ordering information
Protocol Bundles

Specially designed SW bundles with 1 year renewable and perpetual to suit your Design and validation needs.

Validate your Protocols with our industry standard Serial analysis software available for over 30 technologies.

Pro bundle for Serial Analysis teams. Our standards expertise and Integrated Protocol Decoders help you shorten your design cycle, gain greater
technical insight and improve team productivity to bring new products and services to market much faster.

Serial Decode |Description 4 Series MSO |5 Series MSO |6 Series MSO

4-RL-1 Record length enhancement to 62.5 million sample points v % ®

5-RL-125M Record length enhancement to 125 million sample points % "4 ®

6-RL-2 Record length enhancement to 250 million sample points % 2 4

SRAUDIO Audio Serial Triggering and Analysis (12S, LI, RJ, TDM). Enables v v v
triggering on packet-level information on serial audio buses

SRAUTO Automotive Serial Triggering and Analysis (CAN, CAN FD, LIN, v 4 v
FlexRay). Enables triggering on packet-level information on CAN/CAN
FDILIN/FelxRay

SRNET Ethernet Serial Triggering and Analysis (10BASE-T, 100BASE-T). v 4 4
Enables decoding and analysis on Ethernet buses.

SRI3C I3C Serial Decoding and Analysis. Enables decoding and searchingon |¢/ v v
packet-level information on MPI I3C

SRNRZ NRZ Serial Decoding and Analysis. Supports NRZ with normal and v v v
inverted polarity with Bit order (MSB or LSB first)

SRPM Power Management Serial Triggering and Analysis. Enables triggering | v/ 4 v
on packet-level information on SPMI buses

SRUSB2 USB 2.0 Serial Triggering and Analysis (LS, FS, HS). Enables triggering | v/ v v
on packet-level information on USB 2.0 buses

SRMDIO MDIO Protocol Decoder and Search. Extensive search options. v v v

SRSVID SVID Protocol Decider and Search. Supports version rev.1.92. Extensive | v/ v v
search options

SR8B10B 8B10B Serial Decoding and Analysis. Finds and displays parity errorif | %8 4 v
found in 4-bit or 6-bit for the 10-bit symbol in 8b10b

SRETHERCAT |ETHERCAT Protocol Decoder and search. Enables decoding and v 4 v
analysis on EtherCAT buses.

SRSMBUS SMBUS Protocol Decoder and search. Enables decoding and analysis | v/ 4 v
on SMbus buses.

1 Year License 4-PRO- 5-PRO- 6-PRO-

SERIAL-1Y SERIAL-1Y SERIAL-1Y
Perpetual License 4-PRO-SERIAL- |5-PRO-SERIAL- |6-PRO-SERIAL-
PER PER PER
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Pro Bundle for Military and Aerospace designers. Our Software design tools help you shorten your design cycle, gain greater technical insight
and improve team productivity to bring new products and services to market much faster.

Serial Decode |Description 4 Series MSO |5 Series MSO |6 Series MSO
4-RL-1 Record length enhancement to 62.5 million sample points v % ®
5-RI-125M Record length enhancement to 125 million sample points % "4 ®
6-RL-2 Record length enhancement to 250 million sample points % 2 4
SRAERO Aerospace Serial Triggering and Analysis (MIL-STD-1553, ARINC429). |v/ v v
Enables triggering on packet-level information
SRSPACEWIRE |SpaceWire serial analysis. Enables decoding and analysis on SpaceWire | v/ 4 v
buses.
MTM v 4 v
SRNRZ NRZ Serial Decoding and Analysis. Supports NRZ with normal and 4 v v
inverted polarity with Bit order (MSB or LSB first)
DJA Jitter Analysis Package including TIE, Eye diagram, Histogram and other | ¢/ 4 4
advanced analysis measurements.
1 Year License 4-PRO- 5-PRO- 6-PRO-
. MILGOV-1Y MILGOV-1Y MILGOV-1Y
Perpetual License
4-PRO-MILGOV- |5-PRO-MILGOV- | 6-PRO-MILGOV-
PER PER PER
To add to an instrument at purchase
Serial bus type |3 Series MDO 4 Series MSO 5 Series MSO 6 Series MSO Description
Option Option Option Option
MIL-STD-1553, 3-SRAERO 4-SRAERO 5-SRAERO 6-SRAERO Aerospace Serial Triggering and Analysis (MIL-STD-1553,
ARINC 429 ARINC 429). Enables triggering on packet-level information
on MIL-STD-1553 and ARINC 429 buses as well as
analytical tools such as digital views of the signal, bus
views, packet decoding, search tools, and packet decode
tables with time stamp information.
1S, LJ,RJ, TDM  |3-SRAUDIO 4-SRAUDIO 5-SRAUDIO 6-SRAUDIO Audio Serial Triggering and Analysis (I2S, LJ, RJ, TDM).
Enables triggering on packet-level information on serial
audio buses as well as analytical tools such as digital views
of the signal, bus views, packet decoding, search tools, and
packet decode tables with time stamp information.
8b10b N/A N/A 5-SR8B10B 5-SR8B10B 8B10B Serial Decoding and Analysis. Enables decoding
and searching the packet-level information on buses with
analytical tools such as digital views of the signal, bus
views, packet decoding, search tools, and packet decode
tables with time stamp information. Finds and displays parity
error if found in 4-bit or 6-bit for the 10-bit symbol in 8b10b.

Table continued...
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Serial bus type

3 Series MDO
Option

4 Series MSO
Option

5 Series MSO
Option

6 Series MSO
Option

Description

NRZ

N/A

4-SRNRZ

5-SRNRZ

6-SRNRZ

NRZ Serial Decoding and Analysis. Enables decoding

and searching the packet-level information on buses with
analytical tools such as digital views of the signal, bus
views, packet decoding, search tools, and packet decode
tables with time stamp information. Variants like NRZ-|,
NRZ-M, NRZ-S, and NRZ-C are not supported currently.
Supports only NRZ with normal and inverted polarity with Bit
Order (MSB or LSB First).

CAN, CAN FD,
LIN, FlexRay

3-SRAUTO

4-SRAUTO

5-SRAUTO

6-SRAUTO

Automotive Serial Triggering and Analysis (CAN, CAN
FD, LIN, FlexRay). Enables triggering on packet-level
information on CAN/CAN FD/LIN/FlexRay buses as well
as analytical tools such as digital views of the signal, bus
views, packet decoding, search tools, and packet decode
tables with time stamp information.

Automotive
100BASE-T1

N/A

N/A

5-SRAUTOENT1

6-SRAUTOEN1

100BASE-T1 Automotive Ethernet serial analysis.

SENT

N/A

4-SRAUTOSEN

5-SRAUTOSEN

6-SRAUTOSEN

Automotive Sensor Serial Triggering and Analysis (SENT).
Enables triggering on packet-level information on SENT
buses as well as analytical tools such as digital views of
the signal, bus views, packet decoding, search tools, and
packet decode tables with time stamp information.

RS-232/422/485,
UART

3-SRCOMP

4-SRCOMP

5-SRCOMP

6-SRCOMP

Computer Serial Triggering and Analysis (RS-232, RS-422,
RS-485, UART). Enables triggering on packet-level
information on RS-232/422/485 and UART buses as well
as analytical tools such as digital views of the signal, bus
views, packet decoding, search tools, and packet decode
tables with time stamp information.

12C, SPI

3-SREMBD

4-SREMBD

5-SREMBD

6-SREMBD

Embedded Serial Triggering and Analysis (12C, SPI).
Enables triggering on packet-level information on 12C and
SPI buses as well as analytical tools such as digital views
of the signal, bus views, packet decoding, search tools, and
packet decode tables with time stamp information.

Ethernet

N/A

4-SRENET

5-SRENET

6-SRENET

Ethernet Serial Triggering and Analysis (10BASE-T,
100BASE-T). Enables triggering on packet-level information
on Ethernet buses as well as analytical tools such as digital
views of the signal, bus views, packet decoding, search
tools, and packet decode tables with time stamp information.

13C

N/A

4-SRI3C

5-SRI3C

6-SRI3C

13C Serial Decoding and Analysis. Enables decoding and
searching on packet-level information on MIPI I3C buses
with analytical tools such as digital views of the signal, bus
views, packet decoding, search tools, and packet decode
tables with time stamp information.

SPMI

N/A

4-SRPM

5-SRPM

6-SRPM

Power Management Serial Triggering and Analysis (SPMI).
Enables triggering on packet-level information on SPMI
buses as well as analytical tools such as digital views of
the signal, bus views, packet decoding, search tools, and
packet decode tables with time stamp information.

Spacewire

N/A

4-SRSPACEWIRE

5-SRSPACEWIRE

6-SRSPACEWIRE

Spacewire serial analysis. Enables decoding and analysis
on Spacewire buses.

Table continued...
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Serial bus type |3 Series MDO 4 Series MSO 5 Series MSO 6 Series MSO Description
Option Option Option Option

USB 2.0 3-SRUSB2 4-SRUSB2 5-SRUSB2 6-SRUSB2 USB 2.0 Serial Triggering and Analysis (LS, FS, HS).
Enables triggering on packet-level information on USB 2.0
buses as well as analytical tools such as digital views of the
signal, bus views, packet decoding, search tools, and packet
decode tables with time stamp information.

Serial options 3-BND N/A N/A N/A Adds all serial analysis options and the power analysis

bundle option available for an instrument.

PSI5 N/A 4-SRPSI5 5-SRPSI5 6-SRPSI5 PSI5 Serial Decoding (v1.3 and 2.1) and analysis.
Enables decoding and Search Packet level information with
analytical tools such as digital views of the signal, bus
views, packet decoding, search tools, and packet decode
tables with time stamp information.

MDIO N/A 4-SRMDIO 5-SRMDIO 6-SRMDIO MDIO Protocol Decoder and Search, No Hardware Trigger;
Node locked

SVID N/A 4-SRSVID 5-SRSVID 6-SRSVID SVID Protocol Decoder and Search, No Hardware Trigger;
Node locked

e-UsB2 N/A 4-SREUSB2 5-SREUSB2 6-SREUSB2 eUSB2 Protocol Decoder and Search; Node locked

DPHY N/A N/A 5- SRDPY 6- SRDPY DPHY CSIIDSI (DS12.0 /CSI2.0 protocols decoder. Supports
HS data transmission burst, and escape mode functionality.
Data transmission can be with 8-bit raw data or using 8b9b
encoded symbol

MANCHESTER  [N/A 4-SRMANCH 5-SRMANCH 6-SRMANCH Supports Generic Manchester decode. Decode of packets
as per packet structure defined. Decode of Errors like Sync,
Parity, Manchester

SDLC 4-SRSDLC 5-SRSDLC 6-SRSDLC SDLC decoder and Search. Extensive search options on
captured waveforms like unnumbered , Supervisory, address
etc

CPHY 1.2 N/A N/A 5-8RCPHY 6-SRCPHY MIPI C-PHY CSI/DSI Protocol Decoder and Search

1-Wire N/A 4-SRONEWIRE 5-SRONEWIRE 6-SRONEWIRE 1-Wire Protocol Decoder and search

eSPI N/A 4-SRESPI 5-SRESPI 6-SRESPI eSPI Protocol Decoder and search

CXPI N/A 4-SRCXPI 5-SRCXPI 6-SRCXPI CXPI Protocol Decoder and search

ETHERCAT N/A 4-SRETHERCAT |5-SRETHERCAT |6-SRETHERCAT |ETHERCAT Protocol Decoder and search

SMBUS N/A 4-SRSMBUS 5- SRSMBUS 6- SRSMBUS SMBUS Protocol Decoder and search

To upgrade an already purchased instrument

Serial bus *

3 Series MDO Node-Locked
License 4

4 Series MSO Node-Locked/
Floating License

5 Series MSO Node-Locked/
Floating License

6 Series MSO Node-Locked/
Floating License

MIL-STD-1553, ARINC 429

SUP3 SRAERO

SUP4-SRAERO
SUP4-SRAERO-FL

SUP5-SRAERO
SUP5-SRAERO-FL

SUP6-SRAERO
SUP6-SRAERO-FL

Table continued...

3 Software is supplied with the instrument firmware. Always download and install the latest version of the firmware. Option documentation is part of the application Help.
4 3 Series MDO option license names do not have a dash in the option number.
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Serial bus 3 3 Series MDO Node-Locked |4 Series MSO Node-Locked/ |5 Series MSO Node-Locked/ |6 Series MSO Node-Locked/
License 4 Floating License Floating License Floating License
128, LJ, RJ, TDM SUP3 SRAUDIO SUP4-SRAUDIO SUP5-SRAUDIO SUP6-SRAUDIO
SUP4-SRAUDIO-FL SUP5-SRAUDIO-FL SUP6-SRAUDIO-FL
CAN, CAN FD, LIN, FlexRay | SUP3 SRAUTO SUP4-SRAUTO SUP5-SRAUTO SUP6-SRAUTO
SUP4-SRAUTO-FL SUP5-SRAUTO-FL SUP6-SRAUTO-FL
88108 N/A N/A SUP5-SR8B10B SUP6-SR8B10B
SUP5-SR8B10B-FL SUP6-SR8B10B-FL
NRZ N/A SUP4-SRNRZ SUP5-SRNRZ SUP6-SRNRZ
SUP4-SRNRZ-FL SUP5-SRNRZ-FL SUP6-SRNRZ-FL
100BASE-T1 Automotive N/A N/A SUP5-SRAUTOEN1 SUP6-SRAUTOEN1
Eihernet SUP5-SRAUTOEN1-FL SUPB-SRAUTOEN1-FL
SENT N/A SUP4-SRAUTOSEN SUP5-SRAUTOSEN SUP6-SRAUTOSEN
SUP4-SRAUTOSEN-FL SUP5-SRAUTOSEN-FL SUP6-SRAUTOSEN-FL
RS-232/422/485, UART SUP3 SRCOMP SUP4-SRCOMP SUP5-SRCOMP SUP6-SRCOMP
SUP4-SRCOMP-FL SUP5-SRCOMP-FL SUP6-SRCOMP-FL
12C, SPI SUP3 SREMBD SUP4-SREMBD SUP5-SREMBD SUP6-SREMBD
SUP4-SREMBD-FL SUP5-SREMBD-FL SUP6-SREMBD-FL
Ethernet NA SUP4-SRENET SUP5-SRENET SUPG-SRENET
SUP4-SRENET-FL SUP5-SRENET-FL SUP6-SRENET-FL
13C N/A SUP4-SRI3C SUP5-SRI3C SUP6-SRI3C
SUP4-SRI3C-FL SUP5-SRI3C-FL SUP6-SRI3C-FL
SPMI N/A SUP4-SRPM SUP5-SRPM SUP6-SRPM
SUP4-SRPM-FL SUP5-SRPM-FL SUP6-SRPM-FL
Spacewire N/A SUP4-SRSPACEWIRE SUP5-SRSPACEWIRE SUP6-SRSPACEWIRE
SUP4-SRSPACEWIRE SUP5-SRSPACEWIRE-FL SUP6-SRSPACEWIRE-FL
USB 2.0 SUP3 SRUSB2 SUP4-SRUSB2 SUP5-SRUSB2 SUP6-SRUSB2
SUP4-SRUSB2-FL SUP5-SRUSB2-FL SUP6-SRUSB2-FL
Serial analysis bundle ° SUP3BND N/A N/A N/A
PSI5 N/A SUP4-SRPSI5 SUP5-SRPSI5 SUP6-SRPSI5

SUP4-SRPSI5-FL

SUP5-SRPSI5-FL

SUP6-SRPSI5-FL

Table continued...

3 Software is supplied with the instrument firmware. Always download and install the latest version of the firmware. Option documentation is part of the application Help.
4 3 Series MDO option license names do not have a dash in the option number.
5 All serial bus and power analysis options that are available for an instrument.
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Serial bus 3 3 Series MDO Node-Locked |4 Series MSO Node-Locked/ |5 Series MSO Node-Locked/ |6 Series MSO Node-Locked/
License 4 Floating License Floating License Floating License
MDIO NIA SUP4-SRMDIO SUP5-SRMDIO SUP6-SRMDIO
SUP4-SRMDIO-FL SUP5-SRMDIO-FL SUP6-SRMDIO-FL
SVID N/A SUP4-SRSVID SUP5-SRSVID SUP6-SRSVID
SUP4-SRSVID-FL SUP5-SRSVID-FL SUP6-SRSVID-FL
e-USB2 NIA SUP4-SREUSB2 SUP5-SREUSB2 SUP6-SREUSB2
SUP4-SREUSB2-FL SUP5-SREUSB2-FL SUP6-SREUSB2-FL
DPHY N/A N/A SUP5-SRDPHY SUP6-SRDPHY
SUP5-SRDPHY -FL SUPB-SRDPHY-FL
MANCHESTER N/A SUP4-SRMANCH SUP5.SRMANCH SUP6- SRMANCH SUP6-
SRMANCH -FL
SUP4-SRMANCH-FL SUP5-SRMANCH-FL
SDLC N/A SUP4-SRSDLC SUP5- SRSDLC SUP6- SRSDLC
SUP4- SRSDLC -FL SUP5- SRSDLC -FL SUP6- SRSDLC -FL
CPHY 1.2 N/A N/A SUP5-SRCPHY SUP6-SRCPHY
1-Wire N/A SUP4-SRONEWIRE SUP5-SRONEWIRE SUP6-SRONEWIRE
&SPl N/A SUP4-SRESPI SUP5-SRESPI SUP6-SRESPI
SUP4-SRESPI-FL SUP5-SRESPI-FL SUP6-SRESPI-FL
CXPI N/A SUP4-SRCXPI SUP5-SRCXPI SUP6-SRCXPI
SUP4-SRCXPI-FL SUP5-SRCXPI-FL SUP6-SRCXPI-FL
ETHERCAT N/A SUP4-SRETHERCAT SUP5-SRETHERCAT SUPG-SRETHERCAT
SUP4-SRETHERCAT-FL SUP5-SRETHERCAT-FL SUP6-SRETHERCAT-FL
SMBUS N/A SUP4-SRSMBUS SUP5-SRSMBUS SUP6-SRSMBUS
SUP4-SRSMBUS-FL SUP5-SRSMBUS-FL SUP6-SRSMBUS-FL

Recommended probes

Please refer to www.tek.com/probes for further information on the recommended models of probes and any necessary probe adapters.

Partner Products Ordering information

Brief Description of Partner

3 Software is supplied with the instrument firmware. Always download and install the latest version of the firmware. Option documentation is part of the application Help.
4 3 Series MDO option license names do not have a dash in the option number.
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To add to an instrument at purchase (Supports Windows Option)

Serial bus type Minimum Recommended 5 Series MSO 6 Series/6B Series |Description
Bandwidth Probes Option MSO Option

PGY-eMMC 2 GHz Standard probes of |PGY-eMMC PGY-eMMC eMMC and SD (UHS-) electrical measurements

(Windows Option MSO5/6 series and Protocol decoding. software conforms to eMMC

Only) version 4.41,4.51,5.0, 5.1 specification. Supports
Boot, SDR, DDR, HS200 and HS400 mode for
electrical measurement and protocol Decode

PGY- 2GHz Standard probes of |PGY-12C PGY-12C 12C Electrical Validation and Protocol decode SW

SDIO(Windows MSO5/6 series

Option Only)

PGY-QSPI(Windows | 500 MHz Standard probes of |PGY-SPI PGY-SPI Electrical measurements compliance testing and

Option Only) MSQ5/6 series protocol decoding as specified in QSPI specification.

Supports Single and Dual Transfer rate (STR/DTR),
electrical measurements and compliance testing for
Ext SPI, Dual SPI and Quad SPI. Supports Triggering
on command index and on S# falling edge. Supports
Analog and Digital Channels of Tektronix MSO Series

Reference Selling of List of protocols supported on MSO series (please note: Windows only)

Serial bus type Minimum Recommended Ordering 5 Series MSO 6 Series/6B Series |Description
Bandwidth Probes Option MSO Option
RFFE 500 MHz Standard prgbes of |Reference Selling. |PGY-RFFE PGY-RFFE RFFE Protocol Trigger &
MSOS/6 series Contact Decode Analysis Software.
contact@prodigytec
hno.com PGY-RFFE utilizes the
hardware based real-time
RFFE protocol aware trigger,
protocol analysis of long
acquisition record length up
to 125MB to provide superior
RFFE Protocol Analysis result
at press of button.
12S 500 MHx and above standard probes Reference Selling. |PGY-I12S PGY-12S 12S EIectricaI., Audio and
Contact: Protocol Testing SW
contact@prodigytec
hno.com
12C 500 MHz and above standard probes Reference Selling. [PGY-12C PGY-12C 12C Electrical Validation and
Contact: Protocol decode SW
contact@prodigytec
hno.com
SPI 500 MHz and above | o0 4ard probes Reference Selling. | PGY-SPI PGY-SPI SPI Electrical Validation and
Contact: Protocol decode SW
contact@prodigytec
hno.com
13C 500 MHz and above standard probes Reference Selling. [PGY-I3C PGY-I3C 13C Electri_cal Validation,
Contact: Protocol trigger and Decode
contact@prodigytec software
hno.com

Table continued...
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Serial bus type Minimum Recommended Ordering 5 Series MSO 6 Series/6B Series |Description
Bandwidth Probes Option MSO Option

JTAG 500 MHz and above standard probes Reference Selling. |PGY-JTAG PGY-JTAG JTAG Protocol decode
Contact: Software
contact@prodigytec
hno.com

ONFI 4 GHz and above | Contact Prodigy Reference Selling. | PGY-ONFI PGY-ONFI ONFI Electrical Timing Analysis
Contact: Sw
contact@prodigytec
hno.com

SPMI 500 MHz and above |standard probes Reference Selling. | PGY-SPMI PGY-SPMI SPMI Protocol Decode
Contact: Software
contact@prodigytec
hno.com

MPHY 16 GHz and above | Contact Prodigy Reference Selling. | pgy.uPRO PGY-UPRO MIPI MPHY -UniPro/LLI/UFS
Contact: Protocol Decode Sw
contact@prodigytec | PGY-LLI PGY-LLI
hno.com PGY-UFS(needs  |PGY-UFS(needs

PGY-UPRO) PGY-UPRO)

USB 2.0 2 GHz Contact Prodigy Reference Selling. |PGY-USB PGY-USB USB 2.0 Protocol Decode Sw
Contact:
contact@prodigytec
hno.com

USB-PD 500 MHz and above | Standard probes Reference Selling. |PGY-PD PGY-PD USB PD (CC) Protocol
Contact: Analysis Sw
contact@prodigytec
hno.com

UART 500 MHz and above | Standard probes Reference Selling. | PGY-UART PGY-UART UART Electrical Validation and
Contact: Protocol Decode Software
contact@prodigytec
hno.com

KX/KR 12 GHz and above Contact Prodigy Reference Selling. |PGY-NEGO PGY-NEGO KX/KR DME and Line Training
Contact: Analysis Sw
contact@prodigytec
hno.com

100Base-T1 2GHzand above | gtardard probes Reference Selling. [PGY-100Base T1  [PGY-100Base T1  |100 Base-T1 Protocol Decode
Contact: Sw
contact@prodigytec
hno.com

SVID 500 MHz and above | g4andard probes Reference Selling. | pgy.sviD PGY-SVID SVID Protocol Decode Sw
Contact:
contact@prodigytec
hno.com

USB3 Gen 1 23 GHz and above Contact Prodigy Reference Selling. [PGY-USB3 Genf1 PGY-USB3 Gen1 USB3 Gen 1 5 Gbps Protocol
Contact: Decode Sw
contact@prodigytec
hno.com

USB3 Gen 2 23 GHz and above Contact Prodigy Reference Selling. [PGY-USB3 Genf1 PGY-USB3 Gen1 USB3 Gen 2 Protocol Decode

Contact:
contact@prodigytec
hno.com

Sw
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

Serial bus type Minimum Recommended Ordering 5 Series MSO 6 Series/6B Series |Description
Bandwidth Probes Option MSO Option

8B10B 4 GHz and above Contact Prodigy Reference Selling. |PGY-8B10B PGY-8B10B 8B10B Protocol Decode Sw
Contact:
contact@prodigytec
hno.com

1000T1-LT 4 GHz and above | Contact Prodigy Reference Selling. |PGY-1000T1-LT PGY-1000T1-LT 1000BaseT1 Line Training
Contact: Decode Software
contact@prodigytec
hno.com

Terms and Conditions Lead time of 2-3 Weeks ARO.

GPIB

IEEE-488

ASEAN / Australasia (65) 6356 3900

Belgium 00800 2255 4835*

Central East Europe and the Baltics +41 52 675 3777
Finland +41 52 675 3777

Hong Kong 400 820 5835

Japan 81 (120) 441 046

Middle East, Asia, and North Africa +41 52 675 3777
People's Republic of China 400 820 5835

Republic of Korea +822 6917 5084, 822 6917 5080
Spain 00800 2255 4835*

Taiwan 886 (2) 2656 6688

Product(s) complies with IEEE Standard 488.1-1987, RS-232-C, and with Tektronix Standard Codes and

Formats.

Product Area Assessed: The planning, design/development and manufacture of electronic Test and

Measurement instruments.

Austria 00800 2255 4835*

Brazil +55 (11) 3759 7627

Central Europe & Greece +41 52 675 3777
France 00800 2255 4835*

India 000 800 650 1835

Luxembourg +41 52 675 3777

The Netherlands 00800 2255 4835*
Poland +41 52 675 3777

Russia & CIS +7 (495) 6647564

Sweden 00800 2255 4835*

United Kingdom & Ireland 00800 2255 4835*

* European toll-free number. If not accessible, call: +41 52 675 3777

Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777
Canada 1 800 833 9200

Denmark +45 80 88 1401

Germany 00800 2255 4835*

Italy 00800 2255 4835*

Mexico, Central/South America & Caribbean 52 (55) 56 04 50 90
Norway 800 16098

Portugal 80 08 12370

South Africa +41 52 675 3777

Switzerland 00800 2255 4835*

USA 1800 833 9200

For Further Information. Tektronix maintains a comprehensive, constantly expanding collection of application notes, technical briefs and other resources to help engineers working on the cutting edge of technology. Please visit www.tek.com.
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