Teltronix:

Serial Triggering and Analysis

Ihr Ansprechpartner /
Your Partner:

datalec

dataTec AG
E-Mail: info@datatec.eu
>>> www.datatec.eu

Mess- und Priiftechnik. Die Experten.

3 Series MDO, 4/5/6 Series MSO Applications Datasheet

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 I12C, SPI, eSPI, CAN, CAN FD, CAN XL, LIN, FlexRay,
100BASE-T1, SENT, RS-232/422/485, UART, USB 2.0, USB 3.0,
Ethernet, I3C, SPMI, Spacewire, 8b10b, NFC, NRZ, MIL-STD-1553,
ARINC 429, 128, LJ, RJ, PSI5, CPHY, CXPI, DPHY, SMBus, 1-WIRE,
EtherCAT, and TDM.

Key features

+  Automated Serial Decode and Analysis Options for 12C, SPI,
eSPI, 13C ', CAN, CAN FD, CAN XL, LIN, FlexRay, SENT',
RS-232/422/485, UART, USB 2.0, USB 3.0, Ethernet!, SPMI', MIL-
STD-1553, ARINC 429, IS, 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, CAN XL, LIN, FlexRay, 100BASE-T1, SENT,
RS-232/422/485, UART, USB 2.0, USB 3.0, Ethernet, I3C, SPMI,

Spacewire, 8b10b, NRZ, MIL-STD-1553, ARINC 429, I2S, LJ, RJ, PSI5,

" Not available for 3 Series MDO.

SMBus, EtherCAT, and TDM buses, making it easier to locate, analyze,
and debug events of interest.

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, CAN XL, LIN, FlexRay, SENT,
RS-232/422/485, UART, USB 2.0, USB 3.0, Ethernet, 13C, SPMI, MIL-
STD-1553, ARINC 429, IS, 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 bitis 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
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— arrow buttons on the oscilloscope front panel or the Search badge.

The 3 Series MDO uses the arrows in the Search badge to navigate. Bus trigger and search options

" L Characteristic Description
I"C characteristics Trigger and/or Search | gt
Bus setup options On
Repeated Start
Characteristic Description
Stop
12C Sources Analog channels Missing Ack
(Clock and Data) Digital channels Address (7 or 10 bit)
Active Math channels ! Data (1-5 bytes)
Active Reference channels' Address and Data
Thresholds Per-channel thresholds
Eecqmmended Single-ended Bus decode
robing
Include R/W in Yes or No Characteristic Description
Address Maximum Clock/Data |Up to 10 Mb/s (automatic selection)
Address/Data Formats | oy Rate
Available '
Binary Decode Display Start (green bar)
Address (yellow packet)
] Data (cyan packet)
Display modes - .
Missing Ack (! symbol in red box)
Characteristic Description
= L Stop (red bar)
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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utility  Help
Add New...

Cursors | | Note

Measure | Search

Results
Table || Plot

Addr:50h:Write - Data:00h 4= Addr:50h:Read

Ch1 ch2 - 99 Acquisition

600 midiv | 600 midey 5 Add 40 pridiv 200 1 o1 Auto,  Analyze
o o i SR 125 M 8 nafpt High Res: 16 bits
soMHz | soMuz & i

AL:S0kpts  ® 30% Single: 111

File Edit Utility Help
Waveform View

{_Addr:50h:Write )~ Data:00h }——_Addr:50h:Read ) Data:10h

MODE & HOLDOFF

Acquisition
40 pridiv 200 5 Auto,  Analyze
SR 125 M 8 nafpt dress. High Res: 16 bits
AL S0kpts ¥ a0t 454 Acgs

Triggering on a specific address value on the I°C bus.
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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), Ide 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 Uty  Help

Waveform View Add New...

Cursors Note

Measure  Search

Resuhts

Table L

Data:11101001b

10 eddiv 100 5 Auto,  Analyze
SR 625G 160 pupt Sample: 8 b
RL:625kpts W 35% 515 Acgs

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

File  Edit Uty  Help
Waveform View Add New..

Naote

Measure  Search

TRIGGER
SETTINGS

SPISS s %L 3

-]

Data:01010100b

MODE & HOLOOFF

Hortzantal _— Acquisition

10 yesidiv 100 s (ED) ot Auto, Analyze
SR:6.25GS5 160pupt [ Data Samgle: 8 bty
RL: 625 kpts ¥ 60% 259 Acgs

DVM  AFG

Triggering on a specific data value on the SPI bus.
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I3C characteristics'

Bus setup options

Characteristic Description

I3C Sources
(Clock and Data)

Analog channels
Digital channels
Active Math channels

Active Reference channels

Per-channel thresholds

Thresholds

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

Recommended Single-ended

Probing

Formats Available Hex

Bus search options

Characteristic

Description

Search On

Start

Repeated Start

Address

Data

I3C SDR Direct Message
I3C SDR Broadcast Message
I3C DDR Message
Errors

Hot-Join

Direct Message End
Stop

HDR Restart

HDR Exit

Bus decode

Characteristic

Description

Maximum Clock/Data

Rate

Up to 12.5 Mb/s (automatic selection)

Binary

Mixed Hex
Version 10

1.1
Display modes
Characteristic Description
Bus Bus only

Bus and Waveforms | Simultaneous display of bus and digital
waveforms

Decode Display

Start (green bar)

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

Parity (purple packet)
Stop (red bar)

Results Table

Decoded packet data in a tabular view
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5Fh = 7Eh

Searching the 13C bus with decode version 1.1 for the packet with Reset Group Address.
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Broadcast Address:7Eh B:ENTHDRO

Command Code:13h | Slave Address:18h ' 1h ' 0h 1h (PDW:2h ' Data Words:12FAh

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

+ Slave Reset Pattern

File Edit Utility Help
Waveform View

TRIGGER

Bus 1 (130) v

Start

Repeated Start
Address

Data

I13C SDR Direct

13C SDR Broadcast

Hot-Join
Stop
HDR Restart

HDR Exit

Ch4a . Harizontal sition

 EET B 3 ) ) ) ; | D 3C Auto, Analyze Triggered
1M & 5 6 7 8 ! I WV Fa SR: 1.25GS/s 800 ps/pt Slave Reset Pattern Sample: 12 bits
500 MHz B s s RL: 1.25 Mpts ™ 50% 297 Acgs

13C 1.1 version Slave Reset pattern trigger.
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File

Edit

Add New,

Bus 9917 (13C) ursors

1 -881.5957ps SBRead - - 364281 - 110
2 70952395 SB:Read - - 364281 - 110
3 -537.4599us - SB:Read - - 364281 - 110
3 -365.3947ps SB:Read - - 364281 - 110
5 19332395 SB:Read - - 364281 - 110
6 21.25976ps SB:Read - - 364281 - 110
7 150.8121ps SB:Read - - 364281 - 110
8 32287615 SB:Read - - 364281 - 110
9 49494115 SB:Read - - 364281 - 110
10 667012145 SB:Read - - 364281 - 110

839076245 SB:Read - - 364281 - 11

Waveform Vi

MODE & HOLDOFF >

He B T T A Ll

T y 10 Mo, Anabyte Tooeend
SR 125 MSA  Bawipt Dats Sample: 12 bits 0 Dec 2021
RL 2208 kpts ¥ 50% 2513 kAcgs 1745 AM

Triggering on a specific 7-Bit read address value on the I13C bus.

tek.com
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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

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

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
Data Inputs One, Two
Bit Order MSB, LSB
Display modes
Characteristic Description
Bus Bus only

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Table continued...

tek.com
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File Edit Applications Utility Help

Waveform View

2.00 ms/div

Ref 1 = Horizontal qq Acquisition

6 V/div _ ~ _ ~ ( . 4 ms/div A0ms Auto, Analyze
1 M5/ Z = 4 5 o] 7 8 New v N WM ARG SR: 31,25 MS/s 32 ns/pt Sample: 12 bits
rs232 wim € s RL: 1.25 Mpts ™ 100% 0 Acgs

Preview

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

RS-232 bus shown in Packet View format, with the Wave Inspector search automatically searching for the data string "Tek".

-Enabling.Innovation..

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

SEARCH 1

B Binary

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

| 8101 0100 8110 8101

8118 1611

- 7 Copy T r
Tektronix.. [ESG CE

200 ms Awto, Analyze

Sl <= 625 s 16 nup a High Res: 16 bits

BL: 125 Mpts ¥

5% Single: 111

Characteristic Description

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

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

Formats Available

Mixed Hex

Hex

Binary
Symbolic (.dbc)’

Display modes

Characteristic

Description

Bus

Bus only

Bit Rate Selection:

Predefined list of rates

Table continued...

10 kb/s - 1 Mb/s

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Table continued...

tek.com 13
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Characteristic Description

Characteristic

Description

Results Table Decoded packet data in a tabular view

Message and Signal

Bus trigger and search options

As defined by the .dbc file'

Characteristic Description

Bus decode

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

Characteristic

Description

Maximum Clock/Data
Rate

Up to 1 Mb/s (automatic selection)

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)

Symbolic bus search options

Characteristic Description

Message As defined by the .dbc file'

Table continued...

tek.com
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Utility

Help

[ Add New...

1 -102.0722ps  205.943u8 (OBEBEBE 4 TBTEASC

2 211.9255us 307.9232us 100 o 3804
3 313.9261us 441.9245us 101 2 0103 5620
4 447.9272us 665.9479us 10000001 5 1122334455 BABS
5 671.9305us 0.93393ms 12345678 B 1122334455667788 04c2
[ 0939933ms  1.209933ms  1597EEB2 B FFFFODDOEEEE1111 216E
7 1.215935ms  1.367935ms 519 4 42696C6C 7744
8 1.373938ms  1.643938ms  1597EEB2 8 AE4FFFF102720F68 2180
9 1.649941ms  1.79993%9ms  0527DE32 1 11 TF3D
10 1.B05042ms  1.089941ms 00140014 3 112233 SEDC
11 1.995944ms  2.211944ms  DO160016 5 1122334455 3911
12 2217947ms  2.475947ms 18181818 7 F1F2F3F4FSFEFT SF9E
13 2.48198ms  2.77595ms 00000000 8 D000000000000000 ELTT

2.781952ms  2.873972ms 757 [}

CRCAEDCH

Awto,  Analyze
High Res: 16 bits.
Single: 111

Ad New._.

1
Read unn&

Dmlrr hoax
1 1680 8901 1666 18 18 18
B0E1 1866 B0a1 15

1860

Data:F6h | CRCSFSEh

1 matdiv 10 ms hyze
SR:1I5 M 8 nafpt High Res: 16 bits
:1.25 Mpts ¥ 50% Single: 111

Triggering on a specific extended Identifier value on the CAN bus.
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CAN XL characteristics

Bus setup options

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

Characteristic

Description

Tx
(Single-ended probing)

Source for CAN_H, CAN_L, Rx, or

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 Probing:
CAN_H, CAN_L, Rx, Tx
Diff

Single-ended

Differential

Predefined list of rates

Custom

Nominal Bit Rate Selection:

10 kb/s - 1 Mb/s
50 kb/s - 1 Mb/s

XL Bit Rate Selection:
Predefined list of rates

Custom

1 Mb/s - 20 Mb/s
500 kb/s - 20 Mb/s

Sample Point

55% - 95% of bit period of unit
interval

Formats Available

Mixed Hex
Hex

Binary

Bus trigger and search options

Characteristic Description

Trigger On Start of Frame
End of Error

Search On Start of Frame

Type of Frame (XL Data Frame)
Priority Identifier
Data (1 byte)

Characteristic

Description

XL Bits (Acceptance Field, Virtual CAN
Network ID, SDU Type, Simple Extended
Content, Stuff Bit Count, Arbitration to Data
Sequence, Data to Arbitration Sequence)

ADS Type (Arbitration to Data High Bit, Data
High Bit 1, Data High Bit 2, Data Low Bit)

DAS Type (DAH, Active High 1, Active High 2,
Active Low 1)

End of Frame

Error (Missing Ack, XL Form Error, CRC, Any
Error)

CRC Type (PCRC, FCRC)

Bus decode

Characteristic

Description

Decode Display

Start of Frame (green bar)

Priority Identifier (cyan packet)
Remote Request Substitute (cyan packet)
FD Format Indicator (cyan packet)

XL Format Indicator (cyan packet)
Reserved Bit XL Format (cyan packet)
XL Bits (cyan packet)

Data Length Control (purple packet)
PCRC (purple packet)

Data (cyan packet)

FCRC (purple packet)

FCP (purple packet)

Ack (cyan packet)

Ack Delimiter (cyan packet)

End of Frame (Dark pink packet)

Errors (red packet)

Table continued...
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Characteristic Description Characteristic Description
Search On Start of Frame DAS Type (DAH, Active High 1, Active High 2,
Type of Frame (XL Data Frame) Active Low 1)
Priority Identifier End of Frame
Data (1 byte) Error (Missing Ack, XL Form Error, CRC, Any
Error
XL Bits (Acceptance Field, Virtual CAN )
Network ID, SDU Type, Simple Extended CRC Type (PCRC, FCRC)

Content, Stuff Bit Count, Arbitration to Data
Sequence, Data to Arbitration Sequence)

ADS Type (Arbitration to Data High Bit, Data
High Bit 1, Data High Bit 2, Data Low Bit)

aech |l

Priority Identifier:3BCh ...—............| | o O EOF:7Fh

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

tek.com 17
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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)

tek.com 19
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Help

07 08 09 0A DB OC 0D O 5F OF OF OF OF OF 15D6ER
94 BC DE FO
)5 06 07 08 09 OA OB OC 0D OF SF OF OF OF OF OF 15D6E8.
94 BC DE FO
07 08 09 04 DB OC 00 O 5F OF OF OF OF OF 15D6EB
94 BC DE FO

07 08 09 0A OB OC 0D OE 5F OF OF OF OF OF 15DGEB
94 BC DF FO

684.0389us N

F 12

—S1302605 = = = I ST
OF OF OF 12

342.0188us 0L DS
OF OF OF 12

=171.0069us 00010203
0OF OF OF 12

““
2g 2z|8e|se
g 3g/3g =g

¥o ¥ol|¥olypo
&

i e | b g s 1 148 e+ gl e | 141 i s | 1 i e nen 1 i et 7 e 1 11 ke
X

P aihs Ptk e I e et T T e b H

o ~ BRS:1h DLC:32 Data:00h X Data:01h Data:02h Data:03h ) Data:04h X Data:05h X Data:06h

Source

AFG: Arbltrary Horizontal Trigger
Freq: 5.8476 kHz 00usidiv Zes

Amp: 4.64 Vpp SR 2125 G4 320 puipt

Offser: 20 my RL 625 Mpts ¥ 50%

Utility  Help
Add New...

1D:000h v | 00h (D:01h 02Zh i 03h | 04h  05h

SR 3125 G55 320 paipt
RL: 625 Mpts U 50%

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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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 Uty  Help

Measure  Search

1 -107.4613ms  -100.3323ms  3C 00 BO FF FF FF FF FF FF FF B0 Checksum: Checksum, calculated 07h
2 -760.8545us  3.411407ms 00 10 2F45C3 90 Checksum: Checksum, calculated 2Fh
3 105.8623ms  112.936ms 01 1n 1EAF 74 99 E2 45 BC 83 2a

4 133.1646ms  133.428ms

5 2125379ms  219.6142ms 02 11 54 43 AB 2E C6 BG 81 2F AD Icdes Parity

[ 319.2824ms  324.6193ms 03 o0 12 48 B1 16 14 ca Checksum: Checksum, calculated FFh
7 425.9819ms  429.0045n 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 &F

T46.0544ms  751.3855ms DC2C 34 BEEB Checksum: Checksum, calculated 04h

< DRETAN e BRREI o BRAEHIR o BATAATH

100 mudiv 13
SR 125 M54 80 naipt Sample: 12 bits
RL: 125 Mpts ¥ 20% Single: 111

DVM  AFG

utility  Help

o e e s e

| CAN Signal

PN InEminmme CILLL L T

2 madiv 20 ms Auto,  Analyze
SR: 625 MSS 1.6 nuipt Sample: 12 bits
RL: 125 Mpts ¥ 20% Single: 111

DVM  AFG

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

. J(FID:002h )— PL:4 = HCRC:111h [ 1 — — — — — — — — > Frame CRC:B92E66h

ager
2 puaidiv 2045 (BY) FlexRay Auto,  Analyze
SR: 125 MSS 8 nafpt Identifier High Res: 16 bits
RL25kpts ¥ 20% Single: &1

Decoded FlexRay bus, with the acquisition triggered on a specified identifier value.

File  Edit  Utility

Waveform View

YYYy ¥ ¥YY ¥

Busl {;Ic:lh; ]

B Header CRC:30Eh Cycle Counter:1 Data:2Ch ! Data:2Eh Data:99h r . Data:F7h

h 1 - Horizontal Trigg Aeguisition
% - " 4 UMY 0o e 2ms (ET) Floxhay Auto, Analyze
4 SR 125 MSS B napt Identifier High Res: 16 bits

i RL:250kpts ¥ 20% Single: 011

Decoded FlexRay bus, with all data values in a specific range marked with pink brackets.
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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 EEEEIE1E LTI
Recommended Single-ended Trigger On Start of Packet
Probing 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%
Fast Data Channels |1 or 2 Bus search options
Data Nibbles 3,4, or 6 nibbles Characteristic Description
1 Fast Data Channel
(1Fa nel) Search On Start of Packet
Cg;a/rénzel Widths 12/12, 14710, or 16/8 bits Fast Channel(s) (Status/Communication,
( ) Data)
gh:‘:‘]teﬁ?ta 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

™ View

-13.23838ms 0100 B II I |[\
45 12.38638ms 0100 282 4c9 5 [
46 -1153438ms 1000 978 1A2 3
47 10.68238ms 1100 0EC IFE 2
48 9.830377ms 1000 694 482 3 -
49 §.978379ms 0100 B66 38F k] o7 075 0l
50 B126378ms 1000 950 A54 C ~Start
51 7.274379ms 1000 08E FaA D
52 6.422379ms 1000 Ed8 083 0
53 5.570378ms 1000 41a oce F
54 4.718377ms 1000 spa FD7 F
55 3.866378ms 1100 1F7 0E5 2
56 -3.014378ms 0000 a1 38C 0
57 2.162378ms 0000 Fo8 s 5
58 -1.310377ms 00 00 AT 4p9 F
59 458, 378ys 00 00 FO6 DF8 6
60 393.6206ps 0000 2TF cn C
61 1.245621ms 0100 532 FB3 A
62 2.097622ms 0100 BSE 4F5 B
63 2.949623ms 0100 282 4c9 5
64 3801621ms 1000 978 1A2 3
65 4.653623ms 1100 0EC TFE 2
66 5.505623ms 1000 694 482 3 - - -
&7 6.357621ms 0100 B66 3gF - o7 075 0
68 7.209623ms 1000 950 AS4 (=
69 B.061621ms 1000 0BE Fan ] II I I II II !l II I ‘l u II I
o esueams 1000 €48 083 0 Data:075h oth —( ID07h ) Data:075h
mn 9.765623ms 1000 41a Dce F
72 10.61762ms 1000 spa FD7 F
73 11.46962ms 1100 1F7 085 2
74 12.32162ms 0000 1 38C o
Ch 1 Bus 1 — 7 arG: Arbitrary Horizontal .I.rh)g« kq fthon
340 miVidev | SENT i} 3 1 Friegq: 10 He 10 msfdiv 100 ms. 0 »~ Wl2mv Auto, Anabyre
1M0 Amp: 2211 Vpp SR- 125 M55 BO nu/pt Sampie: 12 bits
500 MHz % : Oftset: 783 mV Rl 1.25 Mpts ¥ 50% Singhe: 11

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

Mote

Search

Plat

File  Edit Ut Help
Add New._.
Cursors
| | 11 |
| Measure
- 1 § i | l -
i} ] L [ ] ] i L ] l y ! Results
| | LA | | | | Table
T | [Eii ' It :
100.00 wadiv
" 4 6
Pata:0
Ch1 Bus 1 — — = — — - AFG: Arbitrary Harizontal Trigger
300 mividev | SENT 3 5 8 SRl Freq: 10 Hz [BT) seNT
o 2 3 4 5 6 7 8 Hew New dew ovM s e
500 MHz ™ 3 Offset: 783 mV. RL 125 Mpts U 50%

Triggering on a specific Fast Channel Status and data pattern on the SENT bus and automatically searching on the same data pattern.
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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 Syne (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,
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Bl
B2
B3

8
86
87
8

B9

91

Bus 1 [M|
5TD-1553)

1.170807ms
~1.142805ms
1.106808ms
-1.086805ms
1.066802ms

17.194ps
371972
65101605
10119248
129.1924ps
14919724

s

Help

Data

Data =

Command 10 Recaive
Data

Data

Command 3 Receive
e bl
Data

Status 3

Command 17 Transmit
Status 17

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

0001 Nance
= 0002
2 2
: 5445
4854 Incom
0 z
) I 0005
= 0006
000-000-00000
1 = 3
000-000-00000

Utility

Help

RL: 125 Mpts ¥ 50%

Add New.

Dinary  Mex Decimal
11101 10 29

Binary  Mex Decienal
0 8811 83 83

RL: 125 Mpts ¥ 50%

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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Utility  Help

Label:3770 A Data:5A3C5h

Haorizontal

100 sy s

SR 3125 G55 320 paipt
FL: 3125 Mpts 1 50%

Utility  Help SEARCH 1 i
b Mew,

Bus | (ARINCA29) «

(2]
= L Bus: ARINCA29
Label & Data -

Amn

AN A @ TR
Binary e Octal
1818 1111 AF 257
Binary Hex

1681 1811 6618 X0 0000 5 B2 XX

Hex
16 2

g m“ i

Data:5A3C5h {__Label:2570 ... Data:5B2D1h {__Label:3770 Data:5A3C5h

Horizontal Trigger Acqubiition

RL: 125 Mpts ¥ 50%

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

?

Audio

MODE & HOLDOFF

4 puaidliv 4045 Autc,  Analyze
SR: 125 M54 Bnafpt High Res: 16 bits
RLSkpts  ® S0 Single: 111

1 -9.25512us

2 -2.85512us o FF

3 3.544BBus FF o1

4 9.944BBus FD 03

5 16.344B8us  FB o5 Bus: Audio
Search: Bus

6 22.744BBus  F9 o7 Events 10

7 29.14488us F7 L]

8 35.54488us F5 o8

9 41.944B8us F3 on

10 48.34488us F1 OF

11 54.744B8us EF 11

12 61.14488us  ED 13

13 67.54488us

73.94488u5

03h \ FOh ( 01h ) FFh { FFh ) 01h (FDh } 03h { FBh ) 05h { FSh ¥ 07h { F7h ) 09h | F5h ) 0Bh { F3h ) 0Dh { F1h ) OFh { EFh } A_sss 13h ( EBh )\ 15h [ E9h | 17h

10 iy 100 4 Awto,  Analyze
SR:1I5MSS 8 nafpt High Res: 16 bits.
RL:125kpts ¥ 15% single: 111

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

Characteristic

Description

Data Packet

Handshake Packet: ACK, NAK, STALL, NYET
(USB 2.0 only)

Special Packet: PRE (USB 1.1 only), ERR,
SPLIT, PING, Reserved

Error: PID check, CRC5 or CRC186, Bit stuffing
(USB 1.0 and USB 1.1 only)

Bus Search options

Characteristic

Description

USB 2.0 Source(s) Analog channels
Digital channels (single-ended)
Active Math channels
Active Reference channels
Thresholds Per-channel thresholds
Speed USB 1.0 (1.5 Mbps)
USB 1.1 (12 Mbps)
USB 2.0 (480 Mbps)
Recommended
Probing:
USB 1.0 and USB 1.1 |Single-ended
USB 2.0 Differential
Formats Available for |Mixed Hex
USB 1.0, USB 1.1, Hex
and USB 2.0
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
(USB 2.0 only)

Special Packet: PRE (USB 1.1 only), ERR,
SPLIT, PING, Reserved

Error: PID check, CRC5 or CRC16, Bit stuffing
(USB 1.0 and USB 1.1 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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JOUFRF LB UI LD BY 4L £ 1O 0D S L8 /e A3 3bccur oL Lire
FFFF 83 7C 24 14 01 7F 19 8B 44 24 2C BB 4C 24 18 86 40 14 28
C1 BB 4C 24 10 89 41 OC E9 69 04 00 00 8B 54 24 68 33 DB 32
CHBOSC 244088 4240 89 4C 24 4489 44 24 14 12 C0 89 44 24
48 38 F3 C6 44 24 60 04 89 5C 24 18 OF 8E 91 03 00 00 88 44 24
70 8B 6C 24 18 38 E8 7C 1E 8D 04 40 BD 75 01 D1 F8 38 F0 7E
02 88 C6 50 BD 4C 24 70 EB A9 F1 FF FF 89 74 24 T4 EB 40 38 F5
7F 3C 8B 3D 34 3B 09 10 64 00 BD 4C 24 34 FF 15 54 38 09 10
B 4C 24 6C 50 C6 44 24 64 05 8D OC F1 FF D7 8D 4C 24 30 C6
44 24 60 04 FF 15 DO 34 09 10 46 36 F5 7E D1 6D 55 01 §9 54 24
74 88 44 24 6C 88 0D BO 3C 09 10 58 15 B4 3C 09 10 89 4C 24
20 80 34 EB B0 3A 00 74 28 68 00 6C 30 09 10 8B 30 14 30 09
10 8D 44 24 20 63 FO 4F 0B 10 50 68 E0 4F 0B 10 FF D7 88 CB FF
1570 30 0% 10 88 C8 FF DT EB 06 83 3D 14 30 09 10 A1 DC 3A
0% 10 BB 10 42 89 10 88 46 04 85 C0 89 44 24 24 74 08 88 48 04
41 89 48 04 8B 44 24 24 88 00 B4 3C 09 10 80 36 00 74 18 &5
€0 74 17 88 0D 6C 30 09 10 68 FO 4F 08 10 6A D1 FF 15 4C 30 09
10 88 CB FF D7 8D 54 24 4C 8D 4C 24 20 52 C6 44 24 64 06 FF
15 FO 3A 09 10 88 FO BB 46 04 C6 44 24 60 07 85 C
3 12371054  NYET
16.17720us  PING 4

PID:DATAD Data:0zh Data:8Bh Data:16h

Triggering on a specific data pattern on the USB 2.0 bus and automatically searching on Sync.

Data:g3h

PID:NYET

Data:C0h

Data:04h

404

SR: 3,125 G54 320 paipt

RL: 125 kpts

¥ 50%

Data:85h

Acquisition
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USB 3.0 Characteristics (Version 3.0)
Bus setup options

Characteristic

Description

Results Table

Decoded packet data in a tabular view

Characteristic Description

USB 3.0 Source(s) Analog channels
Digital channels
Active Math channels

Active Reference channels

Bus Search options

Characteristic

Description

Thresholds Per-channel thresholds

Speed USB 3.0 (5 Gbps)

Recommended Probing:
USB 1.0, USB 1.1, and USB 3.0  |Single-ended

Differential

Formats Available for USB 3.0 Hex

Binary

Mixed Hex
Packet View for USB 3.0 On

Off
Display modes
Characteristic Description

Bus Bus only

Bus and Waveforms | Simultaneous display of bus and digital
waveforms

Search On

Packet View On Only

Ordered Set: DPPSTART, DPPEND,
DPPABORT, LCSTART, HPSTART

LMP: Port Capability, Port Configuration,
Port Configuration Response, Precision
Time Management, Set Link Function, U2
Inactivity Timeout, Vendor Device Test,
ANY

TP: ACK, DEV Notification, ERDY, NRDY,
PING, PING Response, STATUS, STALL,
ANY

DP: ITP, ANY
Error: CRC5, CRC16, CRC32

Packet View Off Only

Ordered Set: TSEQ, TS1, TS2, SKP

Compliance Pattern: CP0, CP1, CP2,
CP3, CP4, CP5/6, CP7/8

Custom
Error: Character, Disparity

Control Character: COM, EDB, END, EPF,
SDP, SHP, SKP, SLC, SUB, Any

Table continued...
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File  Edit  Applications  Utility Debug -
Bus Decode Results | Add New.

Bus 1 (USB)

Help

1 /.0bY58ms - - - 000U UU"UU 000U 0U U0 00 U000 U0 00 DU G ER AR (0L 00 LR 0
00 00 00 00 00 00 00 00 00 00 00 00 00 00 (O OO OO GO OO 0 OO 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 T DO DO DO DO

7.069711ms FEFEFEF7 - - - LGOOD_4 LGOOD_4 14 14
7.069727ms - FEFEFEF7 - - - LCRD_A LCRD_A o5 05
7.069743ms  — = = = 00 00 00 00 00 00 00 00 00 00 00 00 00 00 M) L}

7.069775ms 00 FBFBFBF7  Transaction Packet ACK Roltte String Reserved:00000 Retry Data Packet:0 Reserved:0 Host Frror:) Deferred-0 Debiye
Reserved:0 Endpoint Number:0 Number Of Packets-01 Reserved:00
Sequence Number:01 StreamlD Reserved:0000 Reserved:0 Packets
Pending:0 Reserved:000

6 7.069815ms  — - - - 00 00 00 00 00 00 00 00 00 00 00 00 00 00 O B O D 40 DX 00 DI 00~

00 00 0000 00 00 00 00 00 00 00 00 00 00 0 (X1 &) 14 {10 D 00 D) 1

00 00 00 00 00 00 00 00 00 00 00 00 00 00 B ()

S

0 Header Sequence:2  FB3C 15

7 7.06994ms - 3G3C -

8 7.069944ms - - - 00 00 00 00 00 00 00 00 00 00 00 OO 00 00 GO ) GO N GO DO 00 OO 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO B OO B OO B KO OO 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO DO OO DD KO OO OO OO 0O
00 00 00 0N 00 OD 6D A OO OO OO O O OO [ [} A K 14 O 1 1 10

Waveform View

5.20 ns/div

31 Lan 2024
123311 AM

USB3 bus setup and Mixed Hex display, showing decode with speed USB 3.0 and packet view On.

File  Edit  Applications  Utlity  Help  Debug
Bus De
Bus 1 (USB)

code Results ¢ | Add New...

1 /.0pdsems - - - - 0UUU"0U" U000 0U 000U U0 UU"UU 00 000U G ER A LR (0L 000 LR 01
00 00 00 00 00 00 00 00 00 00 00 00 00 00 0 OO OO OO 4O OO 60 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 K KX GO DO B0

7.069743ms - - - 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ) () & =

7.069775ms 00 FBFBFBF7  Transaction Packet ACK Routte String Reserved:00000 Retry Data Packet:i) Reservid:0 Host Frror:0 Defermed-0
Reserved:0 Endpoint Number:0 Number Of Packets-01 Reserved:00
Sequence Number:01 StreamID Reserved:0000 Reserved:0 Packets
Pending:0 Reserved:000

6 7.069815ms  — - - - 00 00 0000 00 00 00 00 00 00 00 00 00 00 OO B0 OO D 40 DX 00 D1 00~

00 00 00 00 00 00 00 00 00 00 00 00 00 00 G0 () B B4 10 DI 00 O 10

00 00 00 00 00 00 00 00 00 00 00 00 00 00 B ()

2 7.069711ms - FE FE FEF7 - - - LGOOD_4 LGOOD_4 14 14
3 7.069727ms FEFEFEF7 - - - LCRD_A LCRD_A o5 05
4
5

0 Header Sequence:?

7 7.06994ms 3C3C -

7.069944ms - - - - 00 00 00 00 00 00 00 00 00 00 00 00 00 00 G (X GO DU GO DO 00 0 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 GO B0 GO B OO HA 00 B0 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 KX OO DO B0 DO 00 B 00
00 00 00 00 00 00 00 00 DO OO OO OO O OO T (W} A N 1 O 1) 7K 10

Waveform View

5.20 ns/div

ey AD e D]
SH 25 GS%  d0pspt : [t ample: B b 1 lan 2024
RL: | Gpts L 1:31:00 Al

Searching the USB bus with decode speed USB 3.0 and packet view On for the TP packets
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Ethernet characteristics' Characteristic Description
Bus setup options Idle
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
MAC Add
100BASE-TX res5es
Q-Tag Control Information
Recommended Differential MAC Length/Type
Probing
IPv4 Header
Formats Available Mixed Hex TCP Header
Hex MAC Data
Binary TCP-IPv4 Client Data
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
aveforms
ey . . Decode Display Start of Packet (green bar)
Results Table Decoded packet data in a tabular view Preamble (purple packe!)

Bus trigger options

Characteristic Description

Trigger On Start Frame Delimiter
MAC Addresses

MAC Length/Type
IPv4 Header

TCP Header

MAC Data

TCP-IPv4 Client Data

Q-Tag Control Information

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)
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Add New.

Bius 1 [Ethernet)

1 26296us 00:22:80:88:39.C5 08:00:11:1D:28:47 L = 134.62.71.175 13462.71.1 08 00 1C 7D 55 EO 00 00 00 00 90 93 04 05 06 07 08 09 0A 0B
OCODOEOF1011121314151617 1819 1A 1B 1C 1D 1E 1IF
202122232425262728292A28 2C 20 2E 2F 30 31 3233
34353637

A R

Preamble . < MACDA:00:22:BD:B8:39:C5 < MACSA:08:00:11:1D:2B:47 ~ ET:IPvd .o = IPTL:84 - 35E9h

Horizontasl

Wpsidiv 1004 [BT) Ethernet
SR:3.125 G35 320 pupt il Start of Frame
AL 3125 kpts © 10%

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

Bius 1 [Ethernet)

£35.1746ns  00:22:90:ED:45:05 08:00:11:FF:01:CA 13a62.74.162 13462.74.1

00 00 00
00 00 00 00

2 9.604915us  00:22:90:ED:45:C5 0B:00:11:FF:01:CA 0088
3 19.84485us  00:22:90:ED:45:05 08:00:11:FF:01-CA Do54
4 30084725 00:22:90:ED:45:C5 ORODALFFOLCA  IPvd 0054 1346274162 13462.74.1 08 00 17 A2 06 A3 00 00 GB 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 40.32477us  00:22:90:ED:45:C5 08:00:11:FF:01-CA 1Pvd 0054 134.62.74.162 13462.74.1 - 0

00:22:90:ED:45:C5

50.56483us 08:00:11:FF-01-CA 134.62.74.162 13462.74.1

O e | N WL S S| W) S 0 ' TS W | M) SN S SOt At S S s [ S| o S Y

5FD {MACDestAddr:00:22:90:ED:45:C5 MAC Src Addr-08:00:11:FF:01:CA IFTL:B4  IPI:0000h 0000h 998%h  134.62.74.162

Wpsidiv 1004 [BT) Ethernet
SR:3.125 G35 320 pupt il Start of Frame
AL 3125 kpts © 10%

Triggering and automatically searching on the 100BASE-TX Ethernet bus.
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SPMI characteristics' (Version 2.0)

Bus setup options

Characteristic

Description

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

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

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)

8 22555ms  Master Read Address 2
7 2.7755ms  Master Write Address o o BE

B 32635ms  Register Read 3 0 D8

9 36555ms  Register Write A oF - 38

10 4.0555ms  Extended Register Read c 0E I 97 2891 69 -
i 47355ms _ Estended Regiter Virte _ 52 85 1) L

12 5.2555ms  Extended Register Read Long F 4744 BT 49CEBTST12CEIC

13 6.2395ms  Extended Register Write Long 9 DS 8D 1(2) 71 BA

14 6.8315ms  Device Descriptor Block Read Master Address 3 DICICFFDOlADCE 138613

15 78875ms  Device Descriptor Block Read Slave Address B 2658 BF EC23 34 F9E1 8CCE

16 B8.9035ms  Register 0 Write B 25

17 9.2875ms  Transfer Bus Ownership - - - 50

Recat a

e e e p————

x

...... L MPL:2 ERW:2 5A:3h Register:B5h Data:87h Data:BCh

Hm

RL: 125 Mpts ¥ 0%

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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Add New...

—

IS

Transfer Bi
-

Transfer Bus Ownership Data:50h

ms
BL5MS4 16 naipt
125 Mpts ¥ 0%

Automatically searching the SPMI bus for the Transfer Bus Ownership command

tek.com 41



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

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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Applications Uitility — B X
Add New.

Control Code v

ceWifire ) .
""“Data:5Eh : : Time-Code:3Ch - : -_

e
SR 1ZSGSE  300pup ample: 12 bits 18 i 2019
FL: 135 Mpts 8 695 575 ke 7

tions Utility Help Tektronix

Add New...,

21328008~ - BICAC0 1T DED0Y 2
258.106503

260,001

26757738

2087149508

289043603

209004508

307353

30924715 FCTFCT FCTRCT

mmu*%mmm

oh{ FCT:4h ) oOh/ ) ] FCT:ah ) oh | - " FCT:4h

Horizontsl Acquisition

100 i 1 Husto, Analyze
SR 1IEGSS 800 pupt Sarmple; 12 bits
125 Mpts B 59% 1847 kAergs

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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Bations  Utlity  Help

060385 DOETESSOEFGE

?mble:555555555555h ... |\ MACDA:DO0:67:E5:50:6F:6E { MACSA:FO:1F:AF:38:FE:A2 }{ 0806h /i ... - ... /

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

Applications Utility  Help

Start of Frame Delimiter
MAC Address

[ O-Tag Control Infarmation
MAC Length/Type
1P Header
TEP Header
Cllent Data

N End of Packet

FES (CRE) Errar

therne 7 = 7
Prea;mble:555555555555h -.. | MACDA:D0:67:E5:50:6F :6E /{ MACSA:FO:1F-Al

Copy Trigger
| Settings ta Search

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 Applications Utility Help

Waveform View

Symbols v

Bus: 8b10k
Search: Bus

2Bit | 10-Bit m Events: 234

8b10b
[ o JEA

Ref 1

< 100 miv/div . . ’ ) Analyze
3.125 GSfs < L J p mple: & hits
B8B10EDe. .. Acs

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

File Edit Applications Utility Help

Bus Decode Results Waveform View

Bus 1 (8b10b)
319 F764414ns 1010101010 0215 — | — |’ A R [ N
320 772326705 1100000101  — K285+ =
321 -768.4292ns 0101010101 D102
322 764335105 0011111010  — K285 =
323 760431305 1010101010 D215 _
324 756333705 1100000101 - K285+ = N R O Cei N !
I LR A NN | ‘ I Bus: 8010k
325 -752433905 0101010101  D10.2 Search: Bus
326 748318105 0011111010 - K285- - Events: 234
327 -744.4313ns 1010101010 D215
328 -740.3304ns 1100000101 - K28.5+ =
329 -736.4408ns 0101010101  D10.2
330 -7323191ns 0011111010  — K28.5- =
331 -7284389ns 1010101010 D215
332 7243316ns 1100000101 — K28.5+ =
333 720426405 0101010101 D102
334 716315405 0011111010  — K285 =
335 712432205 1010101010 D215
-708.33980s 1100000101

f1
< 100 mividiv _ ) d _ ~ 40 ps
3.125 GS/s : 2 o] 4 ‘ 40 psipt (T)
8B10BLe RL: 1 Mpts ¥ 50%

" Analyze
Sample: 8 bits
0 Acgs

The Protocol Decode results table provides time-stamped, tabular view of all captured packets on a 8b10b bus
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Characteristic

Description

NFC sources

Analog channels (Spectrum View to be
turned on)

Active Math channels
Active Reference channels

Salient features

Decode capability for NFC protocol

Decode capability for ISO/IEC 15693, 1ISO/
IEC14443A, ISO/IEC14443B, and FeliCa
Standards

Decode capability for Command and
Response packets
Search capability for SOC, SOS, SYNC,

EOC, SOF, AFI, PUP, Identifier, Payload,
UID, EOF, DATa, and EOS

Search capability for different ISO/IEC
14443A commands like REQ, WUPA,
Proprietary, SELECT, and HLTA
Search capability for different ISO/IEC
15693, ISO/IEC 14443B, and FeliCa
commands

Search capability for Response packets

Search capability for Errors like CRC,
Parity

Product differentiators

Perform NFC protocol decode and search
seamlessly with a single oscilloscope
instrument

Analyze and correlate analog RF
and digital signals simultaneously for
enhanced insight

Save transfer time and memory of large
recordings with hardware DDC (digital
downconverter) on each input

Trigger on 13.56 MHz RF envelope using

RF vs. Time traces and triggers, reducing
the need to trigger on other 1/O signals

Recommended
probing

EMI-NF-PROBE near-field probe set
for contact-less probing and manual
troubleshooting

TPP1000 probe for conducted probing

Table continued...

Characteristic

Description

Bus setup

Table continued...

©)

8 [ ooe]

. Set
a

AN D D
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Characteristic

Description

Characteristic

Description

€)]

| G EEDE

212 kb/s

Formats available

+ Hex
+ Binary
+  Mixed Hex
Characteristic Description
Bus Bus only
Result Table Decoded packet data in a tabular view with

columns containing:

* Flag

+  Command Code

+  Mask Value LSB MSB

+ Mask Length

« DSFID

+  Message LSB MSB

+  Get Information Parameter Request

+  Custom Request Parameter LSB MSB
+ IC MFG Code

+ Length

+ KeyID

« CSl

« UD

« Data LSB MSB

+  Optional AFI

« AFI

«  Number Of Block
+ First Block

+  Error Code

+ Information Flags

+ VICC Memory Size
+ SEL

+ NVB

+ EachBitRFU

+  Propriety Coding

+ UID Size

+ SAK

+  Bit Frame AntiCollision
+  Parity

+ Response Code

+  PARAM

+ Data

+  Pseudo Unique PICC Identifier
+ I|dentifier

+ Param1

+  Param2

+  Param3

+  Param4

+ Higher Layer INF

+  Attrib Info

+ Higher Layer Response
+ CRC_B_APP

+ Application Data

+ Number of Applications

+ Bit Rate Capability

¢+ Max Frame Size

+  Protocol Type

+  Frame Waiting time Integer
+ Application Data Coding

+  NAD Frame Option

+ CID Frame Option

+ Start up Frame Guard Time

+ SYNC
+ BSt

+ BRt

+ BRS

+ BSi

+ BRi

+ DIDi
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Characteristic Description Characteristic Description

« DIDt + PP

« FSL + PPt

+ General Byte + PFB

*  NADi + Payload (Polling)
« NADt « TO

+ nfcid2t + ExtraData

« nfcid3t + CRC

+ nfcid3i «  Error

¢+ Unframed

Bus Decode Results Spectrum View

Bus 1 (NFC) E

1 -49.3056ms 26
2 -49.13885ms - - - 00
3 -46.59802ms 93 - - 10
4 -46.30107ms - - 1495EC0844 11001
5 -43.84868ms 93 AEBI056316 - 100110000 -
6 -42.98824ms - - - 010 - . . . . 46 d8m
7 -40.1741ms 26
8 -40.00734ms - - - 00 Evahbs ;;‘S
9 -37.46652ms 93 - - 10 \ 66 dBm
10 -37.16955ms -~ - 1495EC0844 11001 w\ ‘I‘ N \'\ \V(lﬂ
1" -3471718ms 93 AEB9056316 - 100110000 - ’ ” : ‘ “ ‘ ‘ 76 dBm
12 -33.85673ms - = = 010 | | ‘ l, \ ‘M '
5 31.04259ms |26 W W # W“ b M ' I |r v N i r \ll I \”l\'ﬂl '\’M\N ’h\ Wl \M ' ’ mWMM i v’\n‘
w ”\M\ i wm f () V 4; W \|M bl M \
14 -30.87582ms - - 00 \ r f J /
15 -28.33501ms 93 - - 10 ’ r
16 -28.03803ms - - 1495EC0844 11001
17 -25.58568ms 93 AEB9056316 - 100110000 - i
18 -24.72518ms - - - 010
19 -21.91108ms 26
20 -21.74432ms - - - 00 - .
21 -19.2035ms 93 - - 10 — .
2 T8 %06ms |- - lasSEcasat 11001 SR S A RN AV VNN [ SANTATE Y AR ATRUNG 1 ey
23 -16.45417ms 93 AEB9056316 - 100110000 - |
24 -15.59372ms - - - 010
25 -12.77958ms 26
26 -12.6128ms - - - 00
27 -10.07199ms 93 - - 10
28 -9.775037ms -~ - 1495EC0844 11001
2% AEGISE316 100110000
30 010
a2 3 481303ms a0
-oepamsays 93 10
{p s > 2 i 4 = (6 Z|| B o N ARG R T SHEEEMEA  TEnupL = Sanmpla; 17 bity 19 Mar 2023

REVK: 5.00 kHz FL- 6.25Mpts W 807 A 330016 AM

The results table provides time-stamped, tabular view of all captured packets on the NFC bus. 33 occurrences of the event is searched on SOC on the command lane.
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File  Edit  Applications

5 AEQS
11.93318ms  Skot Marker
JBESSIIME  Slot Marker
4537395ms  Slot Marker
Shot Marker
Slot Markes
Slot Marker
112.2853ms Skt Marker
138.567ams  Slot Marker
Siot Marker - - -
shot tarker - - -

Basc ATOR SC013C56

Slot Markes % e o

. Ao

k2 13, 5600000 MHz ) e b & Manual, — Analyze
Spanc 1000000 MHz 4 Sample: 12 bits
REW: 2,00 kiz 5 (i single: 01

Bus D Spectrum Viey
Bus 1 (NFC)

I 33918795 - 824D Payload0:00 Payload1:FF Payload2:FF Payld

2 2.78568ms - 824D Payload Start Bit:01 NFCID2:0SFESIC 1197

3 144.4999ms - -

40'm:

2.20 ms/div

CMD/RSP

FeliCa decode with result table




Bus decode
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Characteristic

Description

Characteristic

Description

Maximum Data Rate

Max data rate for NFC Type B command is 1.7
Mbps

Result table

Table continued...

SOF(Green Bar)

SOC(Green Bar)

SOS(Green Bar)
commandCode(Yellow Packet)
flag(Yellow Packet)
maskValue(Yellow Packet)
maskLength(Yellow Packet)
optionalAFI(Yellow Packet)
afi(Yellow Packet)
noOfBlock(Yellow Packet)
dataVariable(Cyan Packet)
firstBlock(Yellow Packet)
errorCode(Yellow Packet)
infoFlags(Yellow Packet)
viccMemorySize(Yellow Packet)
dsfid(Yellow Packet)
message(Yellow Packet)

Get Information Parameter
Request(Yellow Packet)

customRequestParameter(Yellow Packet)
icMFGCode(Yellow Packet)
csi(Yellow Packet)

length(Yellow Packet)

keyID(Yellow Packet)

uid(Cyan Packet)

Parity(BusMisc)

SEL(Yellow Packet)

NVB(Yellow Packet)
EachBitRFU(Yellow Packet)
ProprietyCoding(Yellow Packet)
size_UID(Yellow Packet)
SAK(Yellow Packet)
BitFrameAntiCollision(Yellow Packet)
uid0(Cyan Packet)

uid1(Cyan Packet)

uid2(Cyan Packet)

uid3(Cyan Packet)

Table continued...

+  uid4(Cyan Packet)

+  RFU(Yellow Packet)

+ responseCode(Yellow Packet)
+ afi1(Yellow Packet)

+  PARAM(Yellow Packet)
+  Param1(Yellow Packet)
+  Param2(Yellow Packet)
+ Param3(Yellow Packet)
+  Param4(Yellow Packet)
+ INF(Yellow Packet)

+ Data(Cyan Packet)

+ Identifier(Cyan Packet)
+  PUPI(Cyan Packet)

+  APPDATA(Cyan Packet)
+ attribinfo(Cyan Packet)

+ higherLayerResponse(Cyan Packet)

+ CRC_B_APP(Blue Packet)

+ numberOfApp(Cyan Packet)
+  BR(Cyan Packet)

+ maxFrameSize(Cyan Packet)

+  PROTOCOLTYPE(Cyan Packet)

+ FWI(Cyan Packet)

+  ADC(Cyan Packet)

+ foNAD(Cyan Packet)
+ foCID(Cyan Packet)
+  SFGI(Cyan Packet)
+  BSt(Cyan Packet)

+  BRt(Cyan Packet)

+  BRS(Cyan Packet)

+ BSi(Cyan Packet)

+  BRi(Cyan Packet)

+ CMD(Yellow Packet)
+ DIDi(Cyan Packet)

+ DIDt(Cyan Packet)

+ extra_data(Cyan Packet)
+  FSL(Cyan Packet)

+  GB(Cyan Packet)

+  NADI(Cyan Packet)
+  NADt(Cyan Packet)
+ nfcid2t(Cyan Packet)
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+ NFCID2(Cyan Packet)

+ Pad(Cyan Packet)

+ RSP(Yellow Packet)

+  SYNC(BusStart)

+  TO(Cyan Packet)

+ felicaData(Cyan Packet)

NFC Search for PUPI

+ crc(Blue Packet)
+  EOC(Red Bar)

Pseudo Unique PICC Identifier:9C013C36h

Characteristic Description Characteristic Description
+ nfcid3t(Cyan Packet) + EOF(Red Bar)
+ nfcid3i(Cyan Packet) +  EOS(Red Bar)
+ PPi(Cyan Packet)
+  PPt(Cyan Packet) Bus Search
+  PFB(Cyan Packet)
+ payload!(Cyan Packet) Characteristic Description
+  payload2(Cyan Packet) Search ON + SOF
+ payload3(Cyan Packet) + SOC
+ payload4(Cyan Packet) + SOS
+ payloadTSN(Cyan Packet) + Data
+ payloadBit(Cyan Packet) + Payload

+  Command Code
+ Response Code
« UID

« AFI

+ Identifier

« PUPI

+ EOC

+ EOF

+ EOS

« Errors
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NFC Search for SYNC
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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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90h | 9Ch ' ADh - 55h D54k 0 Blh - DSh - Ath . DoABR

e L

55h ~ 90h © 9Ch | ADh - 535h D:54h Bih - D5h -~ Alh) D:ABh 1ah - Dx54h - D5h - 5Ch | 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) Bus setup options

PSI5 Sensor to ECU configuration Characteris |Description
tic
PSI5 Analog channels
Sources

Digital channels
Active Math channels

Active Reference channels

Thresholds Per-channel thresholds

CIN T [

Recommend | Sensor to ECU Current probe with

m m 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
PSI5 ECU to Sensor configuration Direction - | p1o4e Slow (83.3 kbps)
Sensor to
ECU Standard (125 kbps)
Fast (189 kbps)
Data A 10 - 24 bits
Data B 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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Edit  Utility DERACH 1 @ Add N
—_— ow

Waveform View
Callo

Acton Event '
Measure  Search

Plot

Data
BlockiD
| sensor status

Error

Copy Search
s to Tr

Ref 1 us 1 S i Horizontal Trigger Acquisition
200 mV/div A ;. d " Auto, Analyze
2.5 Ms/s N v} | DY LAFG Sample: 12 bits

» - 741 Acgs

Edit Utility

Add New.

Callou

Search

1 -2.08386ms - - - DataB:172 DataA:247 6 CRC: CRC, calculated 7h
2 -1.731858ms - - - DataB:172 DataA:247 6 CRC: CRC, calculated Th
3 -1.380262ms - - - DataB:172 DataA:247 6 CRC: CRC, calculated Th
4 -1.028262ms - - - DataB:172 DataA:247 6 CRC: CRC, calculated Th More
5 -676.6607us - - DataB:172 DataA:247 6 CRC: CRC, calculated 7h
6 -324.6602us - - - DataB:172 DataA:247 6 CRC: CRC, calculated 7h
7 27.33999us - - - DataB:172 DataA:247 6 CRC: CRC, calculated Th
8 378.9359us - - - DataB:172 DataA:247 6 CRC: CRC, calculated 7Th
9 730.9351ps - - - DataB:172 DataA:247 6 CRC: CRC, calculated Th
10 1.082936ms - - - DataB:172 DataA:247 6 CRC: CRC, calculated Th
1 1.43454ms - - - DataB:172 DataA:247 6 CRC: CRC, calculated 7h
1.78654ms DataB:172 DataA:247 6 CRC: CRC, caiculated Th

Waveform View

Ref 1

200 mv/div | PSIS
2.5 MSfs
psi5_sens..

PSI5 Results table

Harizontal Trigger Acquisition
Auto, Analyze
sample: 12 bits

743 Acgs
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Bus setup options
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Characteristic

Description

MDIO Sources (Clock, Data)

Analog channels
Digital channels
Active Math channels

Active Reference channels

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

Binary

Mixed Hex

BUS 1

Bus configuration

Bus search options

Characteristic

Description

Physical Address
Register Address
Data

Error: Any, OpCode Error, Device
Type Error

Start Packet

Physical Address

s

Device Type

Search configuration

Display modes

Characteristic Description
Bus Bus only

Characteristic Description
Search On Start Packet
OpCode

Bus and Waveforms

Simultaneous display of bus and
digital waveforms

Result Table

Decoded packet data in tabular

view
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Bus decode
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Characteristic Description

Characteristic

Description Physical Address (Yellow)

Maximum Clock/Data Rate

Maximum frequency of up to 2.5
MHz

Register Address (Yellow)
Device Type (Yellow)

Decode Display

91 78n Clmsnar: &3 fcirens
NV Ten  Clsssa: £ Wiks
SL000P ke Clmss: &3 Addreas

WM Clase: &3 Raad

4% OCA 7 FyicalAddredctdh

Airh whimies | AD0D0
LY

W0

Start Packet (Green) Data/Address (Cyan)

Clause (Green) Error; Any, OpCode Error,

OpCode (Yellow)

Device Type Error (Red)

Dt Typet: Usaapectasd Bipvocn Fps Sor Cuna 43

|

Addwenacd1Foh

[

famls B ts
10207
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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

Binary

Mixed Hex

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
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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)

i YRR SRR, LAETed eaTee w
e Irnivelt fchel L8 v S ted it

i S bl vl St ke

Command-Hh Maiier Pay
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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

Il

ot (AP R RO G

o
5\

2t 11 [T T IR TN (IR T I IIIIIIIIII-I U

usidy 15472 s
SMSE  Bospt
FL: 1934 kpts ¥ 50%

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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Bus search options
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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)

SEARCH 1

-
Control Message

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 packef) 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

simultaneously*

Simultaneous Buses
Ack (Purple packet)

* 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)
REPEATER) PERFIPHERA...
(A]
1 99.08332us DATAD - - - E 1801 665BE617TAZ0AGDTFBA F
2 -98.67706us DATAD - - - - - - - - 18016658 EG 17T A20AGDTFBA F
3 -98.27081us  DATAD - - - - - - - - 180166 SEEG 1TAZ0AGDTFBA F
4 -07.86456us  DATAD - - - - - - - - 18016658 E6 17 A20AGDTFBA F
3 -97.45831us DATAD - - - - - - - - 180166 5BE617AZ0AGDTFBA F
& -97.05206us DATAD - - - - - - - = 1801 665SEEG1TAZ0AGDTFBA F
7 96.6458us DATAD - - - - - - - - 180166 58 E61TAZ0AGDTFBA F
B -96.23956us DATAD - - - - - - - = 18016658 E6 17T A20AGDTFBA F
9 -95.8333us  DATAD - - - - - - - - 13016655 E61TAZOABD TFBA F
10 -95.42707us  DATAD - - - - - - - - 18016658 E6 17 AZ0AGDTFBA F
1 -04.84372us - = 3
12 -85.92705u8 - -
13 171.246Bus  DATAD - - - - - - - - 18016658 E6 17 A20AGDTFBA F
D
200 mvidiv | 200 mid [ eUSE 200 m\idiv || 200 miidiv | eUSE 224 paidiv 224 ms )~ ov Mlnud. Analyze
1m0 1 M0 1 M0 1m0 SR: 3.125 GSs 320 pupt Sample: 12 bits 02 Apr 2020/
500 MHz ® || 500 MHz | 500 MHz " || 500 MHz % RL: 7 ¥ 10% Oﬂs 228:08 AM

Results table with decoded waveform
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Manchester Characteristics (Line encoding)

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

Bus search options

Bus setup options Characteristic Description
Characteristic Description Search On Characteristic Description
Manchester Sources | Analog channels Search On Sync
Digital channels(single-ended) Reset
Active Math channels Suspend
Active Reference channels Resume/Wake
Connect

Bus Setup: Threshold
Idle Bits Transition For
‘0’ Tolerance

Recommended
Probing

Formats Available

Packet View

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
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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 View more than 10000* points
* Depends on the Model

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 Se|eCt 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]

tek.com 72




Bus search options

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

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

Bus search options
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File  Edit  Applications  Utiity  Help Tekiro

Add New.

Bus Decode Results

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

r"l H /

| . .
- f

4 i B4
SRGIEGSE 160 paft
B 4 kpts LRE)

utility Help
10010101
2 o1 11001 o1 1o 1 o1 = 2
3 335 858305 10101100 [ o n
4 11110100 o m 1 no
M o - o [ 1o
reh 1
! Burs: SPALC
& 349,631 10016101 1 100101 1 16 o ) - k i Search Bus
Events: 10
7 a7 5 10111001 0 0 1 on
“ SSA555INS 10101100 O7 0 o m - - : Buis: SDLC
€38.9665n5 11110100 o 5 Search: Bus
Fi 0

Horizontal 0

64 nsidhy £40 s : Anal
SEG25G54 160 pupt Sampla: B ity 8 Oct 2020
RL: 4 kpts. B A 47 0 A 4:33:39 Al

Freview

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 type 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
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Bus search options

HEER O Besclnecl Characteristic Description

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

HS mode packets

EoT - Searches EoT of each transmission in
HS mode.

Scrambling — Search for scrambling mode

command
names

**Packets — Searches for Short and long

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

**Can select from the list of standard packet

Compression — Search for Compression mode

command. Word / Symbols Search for Words/Symbols respectively

Decode

Debug Tektronix
Add New...

File

Edit  Applicaions  Utility  Help

Bus Decode Results Waveform View

Bus 8133 (CPHY)
oo oy ivaps - Lh01
67 -16.84811ps LP-00
68 -16.77223ps 00 LPDT Command 001000 00000001 00001111 00001111
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 - BIue0:10100010 Greeno:
Green1:01100001 Red1
73 8333222ps - LP-11LP-01LP-00 - -
74 8781274y 1010 - 100000 100000 - Blue0:1110 Green0:0001 | ([l SR PR R ‘ H IWU‘ ﬂ u\l‘ ‘ ‘ W s\‘jH WM ‘,‘IJMMM 777777777777
75 9.136093ps LP-11 -~ -~ - i H U H “ U U J
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~ == || e IO TV I U A
82 17798505 1010 - 101101101101 = Pixel A:10101000 Pixel B
83 2598382p5 LP-11LP-01LP-00  —
84 26.43177ps 0101 - 100100 100100 BIU€0:10100010 Greeno:
85 346859%ys - LP-11LP-01LP-00 -
86 35.1336%ps 1010 - 100000 100000 Blue0:1110 Green0:0001
87 3548838y - [ N (C &~~~ 1~~~ i e vy o === == ===
88 35634675 - LP-10
89 35.70869)s LP-00
%0 35784838 - LP-01
a1 358566605 LP-00 =
a2 /S 0O LPOT Command 001000 00000001 DDOO1111 00001111 . Data T&e 100100b
92 43 TO2Eas LP-11 LP-01 LP-0O C P H Y
a4 44150845 1010 101101 101101 Pooet AC10101000 Piiel B
35 5233640 - LP-11 LP-01 LP-0O  —
96 2. TRAZ N om 100100 100100 ElueQ 101000100 Greend:

L Aaalyze
cn 15625 G54 60 pat Sarmple: 12 bits
FL ABOTS kpts © 50% Singhe: 11

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

Cursors

|l‘ | I ll u

B8133-LP. 1

14.00 ns/div

Bus: CPHY
Search: Bus
Events: 11

BE133-HS D006 5 A BD D8 b DL
B8133-LP
i
Marual, — Analyze
SR 15675 G54 640 pafit Sarmple: 12 bits
FL ABOTS kpts © 50% Singhe: 11

CPHY search results display
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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

SEARCH 1
Characteristic Description
Decode Display ROM Command/ROM Code/
Command (yellow) CRC (purple)
Reset/Presence event (Green)
End event (Red) Bus 2 (1-Wire)
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 L
and Serial number of Read ROM. Alarm Search

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

Overdrive Match ROM - Searches for the

Family code and Serial number of Match SEARCH 3
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.

Overdrive Match

Rom
Overdrive Skip ROM PO(

Search on 1-WIRE
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File Edit

Applications  Utility ~ Help  Debug

Bus Decode Results
Bus 1 (1-Wire)

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 = = = = 252:{? 1B5us
9 1.1088435 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

40 0 ms 0 10'ms s s 40

T

Match ROM 4 Serial Number:00000054A73%h

Horizontal 5itio
10 iy 100 ms Analyze

SEIZEMSE  BOnspt Sarple: 12 kals 10Feb 2021
AL 126 Mpts W 500 DAcqs 125258 AM

Praview

File  Edit  Applicatio Help  Debug

Bus Decode Results

Bus 1 (1-Wire)

1 SL2ZIEms  Reser-12912 - - = Z i
2 TISINTSUE  Presence:-775 29758 Search AOM RO Code: 240000005447 3510

] 15.0041ms Feset15.0041ms - - - -

4 15.52066ms  Fresence15 S2066ms  haatch RO Family Code:10 Senial Number 000000544738 2C 44 —

3 Reset 1 022878

L] 1.023387s Presence:1 0233875 Match ROM Family Code:10 Senal Number 000000544738 2C EE 2D 00 E8 B0 FF FF 18 54 BE
11.060963 = P - . - Bas: 1-Wire
Search: Bus

IS

8 10614735 Presence!1 0614738 Search ROM ROM Code CEDDOOMMSCFFED2S Frents: 15
a 1.1088435 Reset 1108843 = - v = »

10 19093585 Presencel] 109358 Mstch ROM Family Code28 Serisl Number D0OMMSCRFED 73 a4 =

" 211868 Reset 116865

12 211717 Presence:Z.11717s Maatch ROM Family Code:Z8 Senal Number000004SCFFED 73 EE 7801 48 46 7F FF 08 10 51

13 ANEBIZS  Resel? 4268125 = - = = -

2437338 Search AOM ROM Code:3400000054473910

Presence:2 4373385

Match ROM Serial Number:00U00U58A 7390

Harizontsl Trigger Arguisitii raitan

1 iy (T} = o% Ao, Analyze

SR 125 MSE B0 nsft Sarmple 12 b 10 Fieh 2007 1
Bl 175 hpts W 50% 0 Acqs 125538 AM

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

Applications Utility Help

Bus 1 (CXPI)

‘I 13.08841ms MNormal Polling 00 04 1 1 a 6 - 6407 C690 5163

2 57.75939ms Long - 52 o 1 ] F 26 09F9 1563 82FFE2 16 DF A2
9B 16D7 46418581 DFF4

3 199.0121ms Long Pelling oo 38 Q 1 1 F ED) FE176FATB7 6845 AECD A
E53ASCODEBS53AFBFDE
2D956ED3

4 4105061ms MNormal Polling 0o 15 3 1 1 C - CCEDD2E67B39E785B67
5 472.7374ms Normal Pelling oo 64 3 1 1 7 - C7 7FED0SBCOCOF 1
Bus: CXPI
6 5203351ms Leng - 4c o 1 1 F a3 BE4A 01 Search: Bus
Events: 20
7 559.1527ms Normal Pelling oo 3 0 0 1 6 - E8 4ECABE B8 61
8 6035237ms  long - 08 0 1 0 F a1 43F4E4244E6EC59537 A |G o o
FIFAED7E39 118585299 ([l o ps
7B 86 A6 1F BA 06 C9 m—
9 824.0978ms Normal - 5F 2 1 1 6 - 5CFI681CFD 73
10 865.8421ms Long Pelling 0o o1 o o o F 4B B63F5C193CC4C2992B67 %

459B6C 44D7 A26494361(

X

Un | imeeb e e D o S

Ref 1 ger Ac on
125 mividiv CXPI _ 10 rrsddiv 100 ms Auto, Analyze
103.8706 k& 3 1 > || 6 7 || 8 ECORPUEIRN SR 12.5 Ms5 80 nsipt Sample: 12 bits

Pl dema L€l - Bl 1 2C kit LT 04

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 Applications Utility

Bus Decode Results
Bus 1 (CXPI)
Act on Event @

1 13.08841ms  Normal Poling Q0

2 57.75939ms  Long - Bus 1 (CXPI)

199.0121ms  Long Polling Binary
0110

Waveform View Search 1

u,lHHIIHHHHHHllHllﬂﬂHﬂﬂﬂﬂﬂﬂllﬂllﬂﬂﬂﬂﬂﬂﬂﬂﬂllﬂllﬂﬂHHﬂHIIHHIIHHHHHHIIHIIHHHHHHHHHIIHIIHHHHHH HHIIHIIIU\ !N"""UVV VM W Wi Srche s W
IR llllIIIIHIIIIIIIIHIH AR oo o ; R

Bus: CXPI
Search: Bus v
Events: 3

DLC:6h

tion
Analyze
1: Mew | Mew 12 bits
Math| | Ref L

Searching on a DLC field in packets with value 6(110) on the CXPI bus.
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Enhanced serial peripheral interface (eSPI) Characteristic Description
characteristics (Version 1.0) Recommended It is a low speed protocol with voltage between
Bus setup options Probes 1.8V-3.3V
— — 1. Active Probes P7240

Characteristic Description

2. TPP1500
eSPI Sources * Analog channels 3. Low Voltage Single Ended Probes

+ Digital Channels , ,
Differentiators .

Protocol Search options (additional search
options available under protocol decode):

+ Startand End Events

+ Active Math channels
+ Active Reference channels

Salient features

+ Decode capability for eSPI protocol. +  Wait States
+  Decode capability for Single 1/O mode with « Data
Alert as optional. +  Errors - Invalid command type, Invalid
+ Decode capability for Dual I/O mode with cycle type, Fatal/Non-Fatal Errors.
Alert as optional. + Decode formats in MIXED HEX.

+  Search capability for Start and End events

+  Search capability for Status and Wait state

«  Search capability for different channels:
Channel Independent, Peripheral, OOB, Characteristic Description

Virtual Wire, and Flash Access based on X
command or response phase. Single Mode (Default)

Bus setup

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

Dual Mode

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 |4+1

decode (Clock, Chip Select, Command Input,

Response Input + Alert)

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

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.

Virtual Wire Index: Enables search on Virtual
Wire index for command and response with
header under the virtual wire channel.

Virtual Wire Data: Enables search on Virtual
Wire Data for command and response with
header under the virtual wire channel.

Data Bytes: Sets the number of data bytes for
which to search.

Data: Sets the data value for which to search.
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
Independent

Table continued...

Mark On and Channel
Independent

Peripheral Channel -

Bus 1 (eSP1) 4

Table continued...
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Characteristic Description Characteristic Description

Mark On and Channel
Independent

Peripheral, OOB, and Virtual Wire Channel

Mark On and Channel
Independent

by
=
s s sl

Flash Access Channel =

X000 X000 XKLL 1

Flash Access and Peripheral Channels

Table continued...
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File

Edit

Applications Utility

Help
Bus Decode Results
Bus 1 (eSPI)

1.413643ps PUT_IORD_SHORT -- -- ARSE - - Measure|  Search

2 15.86422)s  — = = = CB Phase:48 Modifier-Peripheral RSV:0 Code:Accept
3 35.16157us PUT_IOWR_SHORT 1BYTE - - FaCs AC

4 52.48431us  — = = = = Phase:43 Modifier:Peripheral RS\:0 Code:Accept
5 63.9095ps5 PUT_MEMRD32_SHORT - - D3AC346B

6 89.10441ps - = = = ALT9 Phase:48 Modifier:Peripheral RSV:0 Code:Accept

Bus: eSPI
Search: Bus
Events: 3

Waveform View

Horizontal Trigger Acquisition
10 psidiv 100 ps Auto, Analyze
SR: 6.25GSA 160 ps/pt Sample: & bits
RL: 625 kpts 1.6% 2.249 kAcgs

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

1 -527.0141ps  PUT_MEMWR32_SHORT 1BYTE — 6F9379A7 D - - 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 - VWC1E - VWILSE VW... — - 9

6 -462.9821ps  — - - - - Phase:88 M... 3124 37

7 -460.0141ps  GET_STATUS - - - - - - B

8 458.3821ps  — - - - - Phase:08 M... 31B5 [e:]

9 -455.4141ps  PUT_MEMRD32_SHORT - - BFOBCA59 - - - F2

10 -452.1821ps  — - - - 3833 Phase:48 M... 33AC D3

11 -448.4141ps  GET_FLASH_NP - - - - - - 3F

12 -446.7821ps - Flash Write  Tag:0 Lengt... ACEAFB63 D7 7A 72 A... Phase:C8 M... 1305 7E

12 410 A141us_ PIT MFMWR3? SHORT 1RYTF — - AFQI70A7 7D — — 27

R R e e o | — L e R s UL T r—\r—\ﬂm—mr—mn nonr— R R N e e R e ]
no—inAinmonmnemn e Aee e mmnnAn —Cenmn nonnn an o0 emnna M e e e — n nnm M e e Anan o e—h

[ 1 I 1 I
[ B (/R R A

Address:BFOBCA59h

Trigger C on

A0 s @Y Auto, Analyze

SR 625G 160 P Sample: 8 Lits
RL: Z50kpts W 50% DA

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 (eSPI)

E Sisiops — Fiessage Wil ata T e L e et oy Lo o e ot e

37 -88.13188us | GET_PC -

£ 87.76182ps Memory Wree 64 Tag:0 Length:018

39 -82.6694us  GET_PC -

10 82.29928ps — Memory Wrte 64 Tag:A Length:018

a1 76.71867us  PUT_NP Memory Read 32 Tag:1 Length:00D

2 75.49406ps Successful Completion With Data  Tag:6 Length:00D

2 -72.72088us  PUT_NP Memory Read 64 Tag:D Length:007

4 71.00818ps Successful Completion Wih Data  Tag:4 Length:007

5 -68.23504us | GET_NP - - v

% 67.86505ps Memory Read 32 Tag:C Length:009 ALY e Mm.:"m m&"‘*ﬂ“ﬁ‘:‘m
a7 -65.94633ys | GET_NP - S s

48 -65.57631ps Memory Read 64 Tag:2 Length:001 m
19 -62.92507us  PUT_PC Successful Completion With Data  Tag:D Length:008

612123505 — = -

eesso-cvpd M R | i [ [ I | AN A | l\lllll_\ I} AR IIII]III
woro il e menl mae -l e bl e mamaal |l

Address:D32CF00634899EE 1h

ch 1 Ch 3
200 ety | 200 mividhe | 200 mividhe | 200 mividie
1M 110 1 M 1 MY L 7 L L
1TH: 1THz 1TH: 1THz ] BL: S00kpls  © 50% QAE 11:33.01 AM

Samphe: 8 kit 03 May 2021

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 Utility Help — B X
Bus Decode Results Add New.

Bus 1 (eSPI)

53 234140805 PUT_VWIRE - VWCI1E - WWVISE VVVD:EF VWWIB VVWD:24 VWVIOF VWD:96 VWIEA VWDF1 VWID... — -

54 2617915ps  — - - - - Phase:88 Modifier:Virtual Wire RSV:0 Code:Accept 3124

55 5585915 GET_STATUS - - - - - -
56 721791505 ~ - - - - Phase:08 ModifierNo Append RSV:0 Code:Accept 3185
57 10.18592ps  PUT_MEMRD32_SHORT - - BFOBCASY -~ - -
58 134179205 - - - - 3833 Phase:48 Modifier-Peripheral RS0 CoderAccept  33AC T
59 17185925 GET_FLASH_NP - -~ -~ - -~ -~ Search: Bus
60 188179205  ~ Flash Write Tag:0Length:04C  ACEAFBS3 D7 7A 72 A5 0C 9D A 03 09 03 CA 39 ES5 96 EB 55 3D 5B 0D CB 2F 7E B... Phase:C8 Modifier:Flash Access RSV:0 Code:Accept 1305 Events: 56
61 549859245 PUT_MEMWR32_SHORT 1BYTE - - 67937947 7D - -
62 5861792 - - - - Phase:48 Modifier:Peripheral RSV:0 CodezAccept  338C
63 61585925 GET_PC - - - - - -

63.21792y15 Memory Write 32 Tag:3 Length:03C  B6FS5739  CBED 1FE2 DE 32 1B 5A C6 OF A4 95 2E 0B 6B 12 EE FA 01 3C 04 DC BS ... Phase:48 Modifier:Peripheral RS0 Code:Accept 2345

nMNMANAN e T A1 AAM A e Annn mEnnn nenn nnoon o e ene—e ok — i A mee anannnm—h
10 A —nn—— R a1 ———on 8 Wnan —nn—m o0 Abaan aonnmn o 85— an——inin a0 s 8 n— B8 nm— n—ne— o 264

Harizantal

iy A0 ps
SR 625654 160 pat
L. 250 kpts

Searching on the Start/End event on the eSPI bus (Dual I/0O 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)

Bus setup
(Differential)

BUS 2

I CZEEE I
gy

CC (D

CE—
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
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Characteristic

Description

Characteristic

Description

Search On

File Edit
Bus Decode Results

Bus 1 (EtherCAT)

1 44 875n
2 48048754
3 10604874

Waveform View

Applications

55555555555555 D5

55555555555555 D5

55555555555555 D5

Start: Select to search on Start of Frame.

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

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.

MAC Address: Select to search on Packets
having the combination of Source and
Destination Address Values.

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

Utility Help

01:23:45:67:8%:01

01:23:45:67:89:01

01:23:45:67:8%°01

100.00 ns/div

EtherCAT Header Length: Sets the 11-bit
ethercat header length that you want to
search.

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

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
Data, and Error Reply Service Data.

FCS Error: Select to search on FCS Error if
any.

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

11:22:33:44'55:66

11:22:33:44'55:66

11:22:33:44:55:66

Harizontal

SR: 6.25 G5/
RL: 1.25 Mpts

TPID'B100 TCI8100  88A4 028

— B X
Add New...

allout

88A4 01E Measure

Plat

0300 023
Search 1

Bus: EtherCAT

Search: Bus
Al Fuvents: 2

Bus: EtherCAT
Search: Bus
Events: 4

Bus: EtherCAT
Search: Bus
Events: 1

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

Add New...

i ft (e VTFTR AT e T

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
Acknowledgement

PEC

N ok o=

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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File Edit Applications Utility Help

Add New...

@ ~N OB W N =

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, CAN XL, LIN, | ¢/ 4 v
FlexRay). Enables triggering on packet-level information on CAN/CAN
FD/CAN XL/LIN/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 |/ 4 v
packet-level information on MPI I3C.

SRNRZ NRZ Serial Decoding and Analysis. Supports NRZ with normal and v 4 v
inverted polarity with Bit order (MSB or LSB first).

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

SRUSB2 USB 2.0 Serial Triggering and Analysis. Enables triggering on packet- | ¢/ 4 v
level information on USB 2.0 buses.

SRUSB3 USB3.0 Serial Decoding and Analysis. Extensive search options. 4 ® v

SRMDIO MDIO Protocol Decoder and Search. Extensive search options. v 4 v

SRSVID SVID Protocol Decider and Search. Supports version rev.1.92. Extensive | v/ 4 v
search options

SR8B10B 8B10B Serial Decoding and Analysis. Finds and displays parity errorif | % 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

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.
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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.
12S, LJ, RJ, TDM  |3-SRAUDIO 4-SRAUDIO 5-SRAUDIO 6-SRAUDIO Audio Serial Triggering and Analysis (12S, 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.
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).

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

CAN, CAN FD,
CAN XL, LIN,
FlexRay

3-SRAUTO
(Except CAN XL)

4-SRAUTO

5-SRAUTO

6-SRAUTO

Automotive Serial Triggering and Analysis (CAN, CAN FD,
CAN XL, LIN, FlexRay). Enables triggering on packet-level
information on CAN/CAN FD/CAN XL/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 (I2C, 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.

USB 2.0

3-SRUSB2

4-SRUSB2

5-SRUSB2

6-SRUSB2

USB 2.0 Serial Triggering and Analysis. 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.

USB 3.0

N/A

N/A

N/A

6-SRUSB3

USB serial triggering and analysis (USB 3.0, 3.1 (Gen 1, 2%),
3.2 (Gen 1,2%) ) for 6 Series oscilloscopes, * appears when
upgrade is available

Serial options
bundle

3-BND

N/A

N/A

N/A

Adds all serial analysis options and the power analysis
option available for an instrument.

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

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-UsSB2 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 CSI/DSI (DSI2.0 /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 12 N/A N/A 5-SRCPHY 6-SRCPHY MIPI C-PHY CSIIDSI 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

NFC N/A 4-RFNFC 5-RFNFC 6-RFNFC NFC protocol decode and search

To upgrade an already purchased instrument

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

MIL-STD-1553, ARINC 429 SUP3 SRAERO SUP4-SRAERO SUP5-SRAERO SUP6-SRAERO
SUP4-SRAERO-FL SUP5-SRAERO-FL SUP6-SRAERO-FL

12, LJ, RJ, TDM SUP3 SRAUDIO SUP4-SRAUDIO SUP5-SRAUDIO SUP6-SRAUDIO
SUP4-SRAUDIO-FL SUP5-SRAUDIO-FL SUP6-SRAUDIO-FL

CAN, CAN FD, CAN XL, LIN, |SUP3 SRAUTO SUP4-SRAUTO SUP5-SRAUTO SUP6-SRAUTO

FlexRay (Except CAN XL) SUP4-SRAUTO-FL SUP5-SRAUTO-FL SUPB-SRAUTO-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
8B10B 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-SRAUTOENT-FL SUPB-SRAUTOENT-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 N/A SUP4-SRENET SUP5-SRENET SUP6-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
UsB 3.0 N/A N/A N/A SUP6-SRUSB3
SUP6-SRUSB3-FL
Serial analysis bundle SUP3 BND N/A N/A N/A
PSI5 N/A SUP4-SRPSI5 SUP5-SRPSI5 SUP6-SRPSI5
SUP4-SRPSI5-FL SUP5-SRPSI5-FL SUP6-SRPSI5-FL
MDIO N/A 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

SUPG-SRSVID-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
e-USB2 N/A 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 SUP6-SRDPHY-FL
MANCHESTER N/A SUP4-SRMANCH SUP5-SRMANCH SUP6- SRMANCH
SUP4-SRMANCH-FL SUP5-SRMANCH-FL SUP6- 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
eSPI 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 SUP6-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
NFC N/A SUP4-RFNFC SUP5-RFNFC SUP6-RFNFC
SUP4-RFNFC-FL SUP5-RFNFC-FL SUP6-RFNFC-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

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

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 type Minimum Recommended 5 Series MSO 6 Series/6B Series |Description

Bandwidth Probes Option MSO Option
PGY- 2 GHz Standard probes of |PGY-12C PGY-12C 12C Electrical Validation and Protocol decode SW
SDIO(Windows MSOQ5/6 series
Option Only)
PGY-QSPI(Windows | 500 MHz Standard probes of |PGY-SPI PGY-SPI Electrical measurements compliance testing and
Option Only) MSO5/6 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 &
MSO5/6 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-12S PGY-I2S 12S Electricall, 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 standard 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-13C 13C Electrif:al Validation,
Contact: Protocol trigger and Decode
contact@prodigytec software
hno.com
JTAG 500 MHz and above | o0 4ard 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:
contact@prodigytec
hno.com

Sw

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

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
fino.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 2 GHz and above Standard 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 Standard probes E(e;ﬁ;ecr;ce Selling. PGY-SVID PGY-SVID SVID Protocol Decode Sw
contact@prodigytec
hno.com

USB3 Gen 1 23 GHz and above | Contact Prodigy Reference Selling. |[PGY-USB3 Gen1  [PGY-USB3 Gen1  |USB3 Gen 15 Gbps Protocol
Contact: Decode Sw
contact@prodigytec
hno.com

USB3 Gen 2 23 GHz and above Contact Prodigy Reference Selling. [PGY-USB3 Gen'1 PGY-USB3 Gen1 USB3 Gen 2 Protocol Decode
Contact: Sw
contact@prodigytec
hno.com

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:
contact@prodigytec
hno.com

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

Tektronix is ISO 14001:2015 and ISO 9001:2015 certified by DEKRA.

lhr Ansprechpartner /
Your Partner:

datalec dataTec AG

E-Mail: info@datatec.eu
>>> www.datatec.eu

Mess- und Priftechnik. Die Experten.

ASEAN / Australasia (65) 6356 3900 Austria 00800 2255 4835* Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777
Belgium 00800 2255 4835* Brazil +55 (11) 3759 7627 Canada 1 800 833 9200
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